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BCTYII

BaxnBoto nepeayMOBOIO CTAHOBJICHHSI YKpaiHU SIK Cy4acHOI 1HAYCT-
plalbHO PO3BMHEHOI JiepKaBM € BHU3HAYEHHS HEI CBOIX HAYKOBO-
TEXHIYHUX MPIOPUTETIB. AHAII3 3aKOHOMIPHOCTEH PO3ropTaHHS HAYKOBO-
TEXHIYHOT'O TIPOrPECY B CBITi, @ TAKOXK HAYKOBOT'O MOTEHINATY HAIIOT Kpai-
HU TIEPEKOHYE, 110 OJJHUM 3 TaKUX MA€ CTaTH ONTHKO-EJIEKTPOHHE Mpuia-
noOyayBaHHs. AJie peamizallis BIAMOBIIHUX MPOEKTIB MOTPeOye Iinectpsi-
MOBAHOI 1HHOBaIiiHOI MOmMTHKU. ChOTOAHI OCOOJIMBOI AKTyalbHOCTI Yy
CBITI HA0YBaIOTh HAYKOBI 1 TEXHIYHI JTOCHII)KEHHS B raiy3l ONTOEIEKTPOH-
HOTO TpWIanoOyAyBaHHS JUIsl BUAMMOIO Jianma3oHy eJIeKTPOMAarHiTHOTO
BUnpoMiHioBaHHs. Came M HaJIGKUTHh JIOMIHYIOYa POJib B OTPUMaHHI 1H-
dbopmartii nmpo JOAUHY, HABKOJHUIITHE CEPEAOBUIIE, TAKTUKO-TEXHIYHI Xa-
PaKTEPUCTUKH CyYacHHX 1 MalOyTHIX reoiHdopmaiiitnux cucreM. OnTuka
Ta ONTOEJIEKTPOHIKA — KJIACHYHI 1H(GOpPMAIIiiTHI TEXHOJIOT1i, SKi HAIIPHUKIH-
[l MUHYJIOTO CTOJITTSI HAOyJIM HOBOTO IMITYJIbCY 1 TENEP IHTEHCUBHO peasi-
3yI0Th HOBITHI HAYKOBO-TEXHI4HI 171€i [1-3].

[IpoTSirom OCTaHHBOTI'O Yacy 3HAYHO 3POCIU 00’eMH 1HpOpMaIli, Ky
BUKOPHCTOBYE JIOACTBO Y BUPIIICHHI 3a7a4 MOBCSIKICHHOTO KHUTTA. 3Ba-
Kalouu Ha JeMorpadiyHe 3pOCTaHHs Ta TEXHOTEHHUN PO3BUTOK JIFOACHKOT
IUBUII3AIlll, MOXXHA 3 BEJIMKHM CTYNEHEM JIOCTOBIPHOCTI MPOTHO3YBaTH,
110 JIIOICTBY B Malil0yTHbOMY JTOBEAETHCS BUPILIYBATH 3a/1a4l I7100aIbHOTO
iH(popmartiiitnoro oominy. ¥ XXI CTOTITTI JIOACTBO BXKE MOYMHAE CTHKATH-
csl 3 TaKMMH TpoOJIeMaMu: 1HTENEKTyalbHEe KePYBaHHS BEJIMKHMHU TPAHC-
MOPTHUMH TOTOKAMHU CYYacCHHMX METaIloNiCiB, BifJaleHe KepyBaHHS TPO-
MUCJIOBUMH TEXHOJIOTIYUHUMH TIPOIECaMH Ta IHIIMUMH 1HPPACTPYKTypaMu
[4, 5], epexTuBHE PYHKIIIOHYBAaHHS SKUX HEMOXJIMBE 0€3 SAKICHHX 3aCcO0IB
npejcTaBiieHHs iH(opMallii Ta BIATBOPEHHS 300pa’KeHb.

Ha tenepimuiii yac mpu po3poOiii Ta BUKOPUCTAHHI OOYHCITIOBAIBHOT
TEXHIKHA Ta CUCTEM KEpyBaHHS BEJIMKA yBara MPUAUIIETHCS CUCTEMaM BiJIT-
BOPEHHS 300pa)K€Hb, MiJABUILICHHIO X TEXHIKO-€KOHOMIYHHMX Ta €proHoMe-
TPUYHHUX XapakTepucTuk. CucTeMU BIATBOPEHHS 300paK€Hb MAIOTh Hai01-
JbIIYy TMPOMYCKHY 3JaTHICTh 1HQOpPMALIMHOIO KaHaly, 4Yepe3 sAKuH
3MIICHIOETHCST IBOCTOPOHHIHM 3B'SI30K KOPUCTYBaya 1 KOMIT'IOTEPa, Y 3B'SI3KY
3 YUM POJIb 1 3HAYEHHS BI3yaJIbHOTO TOJaHHS Pe3yJbTaTiB 00YHCIICHb Oe-
3YIIMHHO 3pocTa€. bypxnuBuii po3BUTOK 3ac00iB 00poOKu iH(popmartii, mi-
JIBUIIICHHS PIBHS aBTOMATHU3allii MPOIIECiB BUPOOHUIITBA 1 KEPYBaHHSI MPH-
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BOAWTH JI0 3POCTAHHS POJIi JIOJCHKOT0 YNHHUKA, TOMY HAJI3BUYAHO BaXK-
JUBOIO € opraHizamisi e(ekTUBHOI 1H(OpMaLIiHOT B3aEMOJIi JIIOAUHU 3
EOM. HaiiGinbi1 €eMHE Ta HA0YHE MPEJICTABICHHS BEJIUKUX 00’ €MIB TaHUX
3abe3reuye BidyasibHa 1H(OpMaIlis, sSKa JI03BOJISIE MPOBECTH OIIHKY pe-
3yJbTaTIiB OOYMCIICHHS, BHECTH HEOOXITHI KOPEKTHBH, BIIIOpaTH 3 mpen-
CTaBJICHOTO MaTepially AaHl JAJIA MOJANbIINOI MaMHHOT 00poOKku. Jliis Bi3y-
allbHOTO TojaHHS 1H(opManii Ta i1 peamicTUYHOrO BiAOOpaXECHHS B
npodeciiiHuX 1HCTANSLIAX (CUTyalliHI HEHTPH, TUCTIETYEPChKI, TENECTY a1l
Ta KIHOT€aTpH, TPAHCIIOPTHI TepMIHAIH, IHPOPMAaLIlIifHI CUCTEMHU Ta peKJia-
MHI 3ac00H) IIMPOKO BUKOPUCTOBYIOTHCS CHCTEMH BIJITBOPEHHS 300pa-
KEHb, cepell SIKUX MEePCIEKTUBHUMU € B1JICOCUCTEMU HA OCHOBI CBITJIO/I0-
JTHUX MaTpUYHUX €KpaHiB [6, 7].

CTBOpeHHS CHeIiani30BaHuX Ta YHIBEPCATIbHUX CHCTEM BiI0Opa’KEHHS
iH(dopMartii, o MarTh BUCOKHA PIBEHb TEXHIYHUX Ta €PraTHYHUX Iapa-
METPIB, CTAJIO MOXJIMBUM 3aBISKA BUKOPHCTAHHIO JOCSITHEHH ONTOCICKT-
poniku. Tak 3a ocranHi 10 pokiB mpoaax CBITIOAI0IB 30UIbIIKBCS 3 820
MIH 10 5,1 Mapa monapiB. 3a OIllHKaMU aHAJITUKIB KommaHii Strategies
Unlimited B HaltOmmkyl 1 ATh pOKIB cepeAHii TeMil pocty ckiaae 20 % Tta
B 2013 pomi nocsirHe piBus 12,4 muipa gonapis [7]. Ekonowmis enekTpoeHe-
prii mpu mepexojii Ha CBITIOMIONHI JKEpesa CBITJIa MOXKE CKIacTu 167
Mapa. kimoBat-roguH. Jlo 2025 poky mporHo3He 30€pexeHHs MOTY>KHOCTI
ckmage 17,2 T'Br, mo exBiBaJeHTHO €Heprii, sKa BHUPOOJISIETHCS
29 enextpocranuismu notyxHictio 600 MBT koxxHa. Came Tomy B YKpaiHi
Oyma 3aTBepmkeHa JleprkaBHa HAyKOBO-TEXHIYHA Mporpama 31 CTBOPEHHS
HOBUX CJICMEHTIB 1 MPUCTPOIB EICKTPOHHOI TEXHIKH CHEIIaIbHOTO TIPH3HA-
YEeHHS . . ., @ TAKOX CYyYaCHUX CHCTEM BimoOpakeHHs iH(opmarii [8]. Ha-
BEJICHI JIaH1 CBilYaTh MPO Te, IO 3POCTAE BUKOPUCTAHHS CBITIIOMIOMHUX
TEXHOJIOTIH.

VY cucremax posmizHaBaHHS, OOpOOKH Ta BIATBOPEHHS 300payKe€Hb J0-
LIUJIBHO BUKOPUCTOBYBaTH Jioriko-dyacoBi (KVP) nmeperBopenHs, siki cripo-
MOXH1 3a0e31meunuTy 00poOKy CUTHAJIB Oy/b-IKOTO TUITY, HE MOTPEOYIOTh
CKJIaJHUX OOYHMCIIeHb, MAIOTh MPOCTY amaparHy peamizamito. [loexHanHs
METO/IiB, siKi ocHOBaH1 Ha KVP-niepeTBopenHi, 1 CBITIO1I0AHUX TEXHOJIOT1H
npu BimoOpakeHH1 iHGoOpMaIlii, 30KkpeMa Ha 6a3i Haa'sICKpaBUX CBITIIOMIO-
TliB, TO3BOJISIE peanizyBaTu e(eKTUBHI CUCTEMH Ta MPUCTPOi 3 BUCOKUM Pi-
BHEM TE€XHIYHHUX 1 PrOHOMETPHUYHUX XaPAKTEPUCTHUK.



Y nepmomy po3aijii mpoBeeHO aHali3 Cy4acHOTO CTaHy 1 HANpsIMKiB
PO3BUTKY YIPaBIIHCHKUX T'e0iH()OPMaIiiTHO-€HEPTeTUUHUX CUCTEM, METO-
JiB KOAYBaHHS 1H(OOPMATUBHOTO CHUTHANy, aHAJITUYHUM OTJISA] METO/IIB
MepeTBOPEHHS 300pakeHb Ta HANPSIMKIB PO3BUTKY BifcoiH(OpMaIIHHUX
CHCTEM.

Y apyromy po3aiji ommcaHo po3poOJieHI MaTeMaTH4HI 3acaaud OKO-
npoiiecopHoi 00poOku 300pakeHh HA OCHOBI JIOTIKO-4acOBUX (DYyHKITiH
(JIYD). B pozaini po3BuHyTO (hopManbHUI MaTeMaTUYHHUM amapaT oOpoO-
JeHHs 300paxkeHb. BrockoHaneHo ¢popmalibHHI anapar onucy 300paxeHb,
BCTAHOBJICHO Ta JOBEICHO HU3KY BIACTUBOCTEH IHTErpyBaHHS CUTHAJIIB
OlHApHUX Ta HAIIBTOHOBHUX 300paKeHb.

B Ttperbomy po3aisi po3riasiHyTO 3actocyBaHHs Merony KVP-
MePETBOPEHb JIJI PO3POOKH CHUCTEM BIATBOPEHHS 300pakeHb. Po3po0bieHi
peanbHi CTPYKTYpPH CYYacHHX BiJICOCKpPAHIB Ta airoputMu (hopmMyBaHHS
SICKPABOCT1 €JIEMEHTIB BiOOpakeHHs. PiBeHb MPUIATHOCTI 1HIUKATOPIB
JUISl BIITBOPEHHS 300pakeHb Ha BiJICOCKpaH1 OI[IHIOE PO3POOIEHUN KOM-
IIEKCHUN KoeirieHT KoM(GOPTHOCTI COPUNHATTS 300paKeHHsI, SIKUM Bpa-
XOBY€E ONTUMAIBHUN PIBEHB SICKPABOCT1, OJTHOPIAHICTh 3a SICKPaBICTIO, OTI-
TUMaJIbHY KOHTPACTHICTh, 3aMTIOBHEHHS ILUIOII MOJIsl 300paykeHHs Ta JHIH1
PO3MipH THANKATOPHUX EJIEMEHTIB.

B ueTBepTOMY pO31iji HaBEECHO ApPXITEKTYpPy Ta CTPYKTYpPHY OpraHi-
3aIlif0 CUCTEM BIATBOPEHHS 300paxkeHb. PO3po0JeHO CTPYKTYpHI CXeMHU
CUCTEMH BIJITBOPEHHS 300pa’k€Hb HAa MAaTPUYHOMY BiJ€OEKpaHi HabipHO-
MOJYJIbHOI KOHCTPYKUIi AJisi pi3HUX BaplaHTIB NMOOYyAOBH KOMIPKH BiJIO-
OpaxenHs. [IpoBeneHo ekcriepuMeHTaIbHE Ta MAaTEMAaTHYHE MOICITFOBAHHSI
Ha OCHOBI CTOXAaCTHYHHMX 3B’S3KIB 3aJI€KHOCTI BIJIMOBIAHUX KOEQIIIEHTIB
BiJl 3MIH TE€XHIYHMX Ta EKCIUTyaTallliHUX XapaKTePUCTUK PO3pPOOJIEHOTrO
BiJICOCKpaHa.



PO3JLI 1.

AHAJIITUYHUH OIJIAJ] METO/IB I 3ACOBIB IOBYJIOBU
YIPABJITHCBKHUX TEOTH®OPMAIIMHO-EHEPTETUUHHUX
CUCTEM

1.1. AHaJi3 Cy4acHOro CTaHy i HANPSAMKIB PO3BUTKY YNPABJIHCbKHX
reoinpopmaniiHoO-eHEPreTUHYHNX CUCTEM

CyuacHi 1H(popMaIiiHO-BUMIPIOBAJIbHI Ta 0OYKCITIOBAJIbHI CTPYKTYpH,
a TaKOXX CHCTEMH aBTOMATHKH Ta 3B’S3KYy TMOCTIHHO YCKJIQJHIOIOTHCS, a
BUMOTH JIO iX BUKOPUCTAHHS 3pOCTaroTh. JIJisi po3mupeHHs (GyHKIIOHATb-
HUX MOKJIMBOCTEH Ta MiJABUIIECHHSA X e(EKTUBHOCTI cTaja AIHCHOI0 HE0O-
X1IHICTh CTBOPEHHS IIMX CUCTEM Ha HOBUX MPHUHIMIAX Ta apXITEKTYPHO-
CTPYKTYypHHX 3aco0ax. Ha cporomHimHii aeHb, 10 3a1a4, sSKi € JOCUTH IIe-
PCIEKTUBHUMU Ta BOJHOYAC HE JIOCUTH JOCIIPKCHUMH BIIHOCATH 3ajadi
pO3MI3HaBaHHs Ta BIATBOPEHHs 300paxeHs [9—13].

Munyne CTOMTTA Aaio JIOJACTBY OKpiM riobanbHOI iHpopMariitHoi
MEpeXI e W JOCUTh BEJIUKY KUIBKICTh PI3HUX CHOCOOIB MIJIKIIOUYEHHS 0
HEl, ajie 3aBXKJIU CTosjIa MmpodiieMa MPOKIIAJeHHs HOBUX OKpeMux i1HQop-
MaliHuX KOMyHikamii. ToMy BUHUKIN po3poOKH, IO Tiepeadavain BUKO-
PUCTaHHS JUISl MAKIIOYEHHS J0 MI00anbHOI 1H(POpMaIIMHOI Mepexi BiKe
HAsSBHUX Ha TOW Yac PO3MOBCIOPKEHHX €HEPreTHYHUX Ta TeICPOHHHUX Ji-
Hill. Bonn Oynu opieHTOBaH1 He TIIbKU Ha MiAKIOYeHHS A0 Internet, ane i
HA CTBOPCHHS JIOKAIBHUX 1H(pOpMamiiHnX Mepex. Cepes HUX MOKHA BU-
JUTH J1Ba HaOUIbII moMiTHI ctanaaptd — HomePNA 1.0 — nepenaua na-
HUX IO TeJIeQOHHUX KOMYHIKALIsIX JUIsl MOOYI0BU JOKAIBHUX MEPEX — Ta
HomePlug — nepenava ganux mno eneKTpoeHEPreTHYHNX KOMYHIKAIIAX TS
noOyI0BH JIOKAJIbHUX MEPEK Ta MiAKII0UeHHs 10 [HTepHeT.

Sk mepimii, Tak 1 Ipyryui BapiaHT mepeadadarTh CyTTEBY €KOHOMIIO Y
CTBOPCHHI 1H(POPMAIIMHIX MEPEX 32 PaXyHOK BiJICYTHOCTI MOTpPeOU CTBO-
peHHst (pizuyHOrO cepemoBuia nepeaadi iHpopmarii (TpokaagaHHs iH)O-
pMaliifHuX KOMYHIKalii). AJjie 1X MOKa3HUKU HE MIAXOJATh JJI Mepeaadi
NOTYXHUX 1H(opMariiiHux mnortokiB. Tak, misas 7...10 komm’toTepis,
00’ eqHaHuX y Mepexy 3a cranaaproM HomePNA 1.0, xapakTepHi MBUIKI-
cHI oka3Huku y 1 MOit/c npu ganpHOCTI nepenadi mopsaky 100...150 m.
Hns  crangapry HomePlug 3asBnena wmakcuManbHa MIBHAKICTD —
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14 Mb6it/c, a peanbHa cepelHs IMIBUAKICTh Mepenadl JaHuX CKJIajae
5...6 M0iT/c npuyoMy MIBUIKICTh TPOMOPLIAHO 3MEHIIYETHCS MPHU 301J1b-
menH1 Biactani nepenayi (mo 200...300 m). Ak BUIHO 3 XapaKTEPUCTHK
JIBOX PO3IVITHYTUX BapiaHTIB 1HTErparlii 3B 43Ky HEOOXIIHO CTBOPIOBATH
MOTYXKHY 1 BCIOJUCYIY 1H(MOPMAIITHY MEPexy.

Posrnsparoun (izuyHy MOMIMPEHICTh €HEPreTUYHUX Ta 1HdOopMaIliii-
HUX MEpEX, MOKHA MOMITUTH, IO Mepiia € OUIbII PO3MOBCIOIKEHOIO Ha
BCIX 3aCE€JIEHUX KOHTMHEHTaX. 3 XapaKTEePUCTUK ICHYIOUMX BapilaHTIB 1HTe-
rpauii 3B’SI3Ky BHAHO, L0 BOHM HE MOXYTh BIANOBIAATH 3pOCTAIOYUM
o0’eMamM i1H(poOpMaIlIii, 110 TEePeJAETHLCI Ha PIBHI MEPEKHHUX Marictpajie.
Taki npo6iemMu MOKe BUPIIIMTH B HAIll Yac JIMIIE BUKOPUCTAHHSAM BOJIO-
KOHHO-ONTUYHUX JiHiH 3B s13ky (BOJI3). BOJI3 mmpoko 3aCTOCOBYETHCS B
Mepekax 3B’S3KYy 3 BUCOKOIO 1H(GOpPMAIITHOI €MHICTIO 1 HEOOXIJIHICTIO
SKICHOT epenayi indopmariii Ha Benuki Biacradi [14—17].

Hacamnepen BOJI3 3a paxyHOK CBO€1 MIMPOKOCMY>KHOCTI JAIOTh MOXK-
JMBICTh IepeAayl BEJIMKOro NOTOKY 1H(opMalii (KiJIbKa TUCSY KaHATIB), 1
IpU [IbOMY ONTHYHUN KalOelb Mae maii rabaputHi po3mipu 1 macy (y 10
pasiB MeHIy, HIX B elekTpuuHux kabemiB). BOJI3 3a paxyHok mammx
BTpaT OPraHi3ylOTh BEJWKI BiJcTaHl TpaHchsauiiHux austHok (30...70 1
100 kM), MarOTh BUCOKY 3aXMIIECHICTh BiJI 30BHIIIHIX BIUIMBIB, MEPEXiTHUX
MIEPEIIKO]T 1 HAMIIHHY TEXHIKY Oe3Meku (BIACYTHICTh iICKPIHHS 1 KOPOTKOTO
3aMUKaHHS).

OnrtuuHa cuctema nepeaadi iHGopmMallii 3HaYHO MEPEBEPIIYE CUCTEMY
nepenadi iHdopmMmailii 3a JonoMoror enekTpuuHux curHaiie. [llupoxka
cMmyra mpomyckanus (6ims 10" T'm) i wmame 3aracamHs CHrHamy
(0,2...0,3 JI6/xM Ha mOBXKHWHI XBWIL 1,55 MKM) B ONTHYHHUX CHCTEMax JO-
3BOJISIIOTH TMEepeaaBaTh OUTbIINI 00csT 1H(opMaIlli 3 MEHIIMMHU BTpaTaMu 1
MOMUJIKaMHU, 1 3a0€3MeUyI0Th BOJOKOHHO-ONTUYHUM KaOensiM 3HayHI TeX-
HIYHI NepeBard B MOpPIBHSAHHI 3 KaOels MM, IO BUKOPUCTOBYIOTH MiIHI
IPOBOIH.

Mare 3aracaHHsi CUTHaJIy rpa€ 0COOJUBO BaXKJIMBY POJb JJIsl MIKMICh-
KHX MEpeX, TOMY IO J03BOJISIE€ 30UIBIITUTH JTOBXKHHY pereHepariinoi mii-
assaku 10 100 kM, a HagBHICTh MIMPOKOI CMYTH MPOMYCKaHHS 03BOJISE OY-
JyBaTH MEPEXKi BIAMOBIIHO JO Cy4aCHHUX BHUMOT JIO IIBHUJKOCTI mepemadi
JAHUX, IO MOCTIHHO 3POCTAIOTH JJIT MEPEX YCiX PIBHIB.
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[Ipun BHUKOpHCTAaHHI OJHOMOJOBOTO BOJIOKOHHOTO KaOel0 MOKHA 3a-
Oe3reunTy mnepenavy 31 MBUIAKICTIO B JeKUIbka ['01T/c Ha BiACTaHb MOHAJ
100 kM 6e3 perenepartii.

JIOLUIBHO pO3MIsiAaTH B TAKOMY BHUMAIKY Il JIBI CUCTEMHU SIK OIHY —
ONTHKO-ENIEKTPOHHY Teoindopmartiiino-eHepretnuny cuctemy (OEITEC),
CTBOPIOIOYH 1i IUIIXOM IHTErpyBaHHS CEpPEOBUINA 1HPOPMALIMHIX KOMY-
HIKaIlll y BXK€ ICHYIOYY €JIEKTPOEHEPreTuYHy Mepexy. Llboro Moxxkna no-
CATTH IIJISXOM 3aMiHA METaJeBOTO MPOBOIY HA BOJOKOHHO-ONTHYHHUH Ka-
O0enb 3 MeTaneBor 000nOHKOIO. Take IHTErpoBaHE CEpeIOBUIIE
PO3IOBCIO/KEHHS K 1HGOpMaIlii Tak 1 eHeprii, NPU3BOAUTH 10 OJIHOYAC-
HOTO PO3IMOBCIOJKEHHS 000X Mepex — 1HGOpMaIlIMHOI Ta €HEePreTHYHOI.
Take po3MOBCIOKEHHSI BUKOHYETHCS 110 aJJalITUBHOMY BIJKPUTOMY OIITH-
YHOMY KaHaJly 3B’SI3KY.

[Tin aganTHBHUM BiIKPUTUM ONTHYHUM KaHAJIOM 3B’SI3Ky PO3YMIIOThH
TaKy CHCTeMYy mepenadi i mpuiiomy iHpopmarrii, siska 6 mMoria sKomora
Kpallle a/IanTyBaTUCh JI0 30BHIIIHIX YMOB, III0 MEPEIIKOKAOTh Mepeadl
iH(opmMmariii, 1, BpaxyBaBIlIM BIUIMB HETaTUBHUX YMHHUKIB, cama (6e3 BTpy-
YaHHS JIIOJMHM) HAJIAIITYBAaTUCh HA ONTUMAIbHUN pexuM poboTu. Bynb-
sKa aJanTUBHA CHCTEMa € CHCTEMOI0 aBTOMATHYHOTO KEpyBaHHS, TOOTO
MictuTh BHYTpimmHIO EOM, 1m0 3a0e3neuye KepyBaHHS MPOIIECOM Hallalll-
TyBaHHS Tepesadi, 1 BIAMOBIAHO HEOOXiIHI 3aCO0H, IO CIPHUSIOTH IILOMY.
3aBAsKyM HAWBHININA €HEPTOOCHAIICHOCTI IPOMEHSI, OPUTIHATBLHOT TEXHOJIO-
rii oiepKaHHs KPYTJIOTro Mepepi3 MPOMEHIB 1 30aJ1aHCOBAHOCTI MapaMeTpiB,
3apa3 cepiiiHO BUITYCKAIOThCS CUCTeMH Ha 155 MOIT 13 malbHICTIO 110 4 KM.

['omoBHMM HEOJIIKOM BIPOBAKCHHS TaKOi CUCTEMHU € HEOOX1JIHICTh
3aMiHU cTapuX 1H(OpMAIIHHUX Ta €HEPreTUYHUX KOMYHIKalliii HOBUMH,
BOJIOKOHHO-ONTHYHUMH KaOeJIIMHU 3 METAJIEBOIO 000JIOHKOI0. AJjie, MOKHA
BIIEBHEHO cKkazaT [14, 17], mo BIZHOCHO BUCOKAa BapTiCTh BOJIOKOHHO-
ONTUYHOTO OOJagHAHHS TIOBHOIO MIpPOI0 KOMIICHCYETHCS HAMIMHICTIO Ta
eKCIUTyaTallliHUMU XapaKTepUCTUKaMH CTBOPEHOI Ha Wi 0a3l 1Hdopma-
IMHO-€HEPTEeTUYHOT MEPEXKI.

[lepeBaru Takoi iHGOpMaIiiTHO-eHEPreTUUHOT Mepexi oueBUAHI. BoHa
MOEJTHY€E TIepEeBaru BiJOKPEMIICHUX BapiaHTIB MEPEX: CICKTPOCHEPIeTHY-
HOT Ta iHpopmariitHoi. YHiBepcasibha OET'IEC € goctynHoro Ta mommpe-
HOIO SIK €JICKTPOCHEPTeTHYHA MEpeXxa Ta HaJa€ MOXKJIMBICTH mepeadvi Be-
JIUKUX 00’eMIB MaHUX Ha majdekl Bixcradi. Taka cucrema € IIOBHICTIO
aBTOHOMHOIO BIJl 1HIIUX B 1H(OPMAI[IiHO-€HEPreTUYHOMY aCIEeKTl, OCK1JIb-
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KM MOX€E MOENHYBATU B cOO1 BC1 HEOOXIAHI UEHTPHU — €JIEKTPOCTAHIIIl, 1H-
dbopmalliifHi IIEeHTPH, TOIILIO.

Ane BoHa ozpasy Hece B coli cnenudiky, OCKUTbKH IS Tepeaadil 1H-
dbopmariftHIX MOTOKIB BUKOPUCTOBYIOTHCS JIUIIIE ONTHYHI (BOJIOKOHHI) Ka-
HaJIM, B SIKMX CMYTa MpOIyCKaHHS Ha 0araTo MOpsAKIB BUIIE HIK B €IEKT-
POHHHX aHAJIOTaXx, 0 3a0e3neuye poOoTy B peaabHOMY 4aci. [Ipu yomy 3a
CBOEIO CTPYKTYPOIO 1 METOJaMU peani3allli BAKOPUCTOBYIOThCS BCl JOCST-
HEHHs CBITOBOTO IMaBYTHHHS Internet 3 MaKCHMMaJbHUM BHKOPHCTAHHIM
CTBOPEHOI MOTY>KHOT €HEepreTUYHOI MEepexi, sika BXKe ICHye Ha YKpaiHi 1 B
I[IJIOMY CBITI, 11O € JOCTaTHBOIO 0a3010 Jjis opieHTalii Ha ryiobanbHl OE-
I'EC [18-23].

[le o3Hauae, M0 ONTUMI3AIS PO3MOIIJICHHS CBITOBUX (PET1OHATBHUX )
E€HEPreTUYHUX PECypCiB 1 IX BUKOPUCTAHHS MOBCIKYAC KOHTPOIIOETHCS, a
TaKOX 3a0e3MeuyeThCs ONTHUMANBHICTh YMPaBIiHHS 1HGOPMAIIHHIM Cy-
MIPOBOJIOM HA BCIX PIBHAX uyepe3 OiHApHY CTPYKTYpy MPOBITHHUKA €HEpril
3BHUYAHOTO METAJIYHOTO CKJIaAy i3 ONTHYHOIO BOJOKOHHOIO CEPIIEBHHOIO
JUISL BCIX MOXJIMBHUX (DYHKIIIH BUKOPUCTAHHS (IHTEJIEKTyalbHE KEpYyBaHHS
BEJIMKUMH TPAHCIOPTHUMHU TMOTOKAMH, BIAJaJIEHE KEPYBAaHHS IMPOMHCIIO-
BUMHU TE€XHOJOTIYHUMH TMPOIIECaMH, CTBOPEHHS 1HGOpMAIIiITHOT KOMYHaJIhb-
HO1 1H(PaACTPYKTYpH MicTa, 110 Morjia O peali30ByBaTH MIBUAKUN Ta CBOE-
gacHUM OOMiH cIyk00BoI0 iH(OpMaIli€l0 MK HWOro MEIUYHOIO,
IIPABOOXOPOHHOIO, JOPOKHHOIO Ta IHIIMMH KOMYHAJIBHHMH 1H(pacTpyk-
TypaMmH).

Cuctema pealnizoBye y c001 MOKIUBICTh BUKOPUCTAHHS 11 JIISHOK JJIsI
IHIIMX 33134 1H(QopMaIiiHO-eHEPreTUYHOr0 OOMIHY, a TaKOXK BHCOKY MO-
JJIMBICTH MacIITaOyBaHHS 1 1HTErpaiii 3 1HIIMMH KOMYHaJbHUMU CUCTE-
MaMU B Oy/Ib-SIKUX MOTPIOHUX MacmiTabax, y TMOE€IHAHHI 3 BUCOKOIO aBTO-
HOMHICTIO Ta JOCTYITHICTIO.

Buxopucranas takoi OEI'TEC moxnuBe B: 0aHkax Ta (piHAaHCOBHUX
yCTaHOBaX, HAYKOBO-OCBITHIX 3aKJIaJlaX, CUCTEMax KEPyBaHHS KOMYHallb-
HOIO 1H(QPACTPYKTYpPOIO, Mepeka MOOUIBHOTO 3B 53Ky, CIIyk’0OaxX IIBUAKOTO
pearyBaHHs Towo [24-27].

Enementun OEI'IEC ynpasninus iHdpacTpykTypoto periony (puc. 1.1)
3’€HaHI MK CO0O0 3a JOMOMOTOI0 BOJIOKOHHO-ONITUYHUX JIIHIA 3B’SI3KY,
gepe3 MeTajeBy OOOJIOHKY SIKMX EJIEKTPOCHEPreTWYHI CTaHIil 3’€IHaHi 31
BciMa KoMrioHeHTamu cucteMu [ 19, 20]. Takum 9nHOM MK BCiMa KOMIIOHE-
HTaMU CUCTEMH B1JI0yBA€ThHCS OJIHOYACHA Mepeiaya iHdopmallii Ta eHeprii.
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LieHTp kepyBaHHsi ONTUKO-ENEKTPOHHOO
reoiHpOpMaLiiHO-eHEPreTMHHOIO CCTEMOLD

7 8 9

26 271

LleHTp kepyBaHHst | LleHTp kepyBaHHsi |
perioHarnbHoro piBHs 1 perioHanbHoro piBHa k

15 17 16 18 15k 17k| [16kk| [18k

|| Lemeppan | || Uemeppann | 7o
| MicLIeBOro piBHsA 1 | | MiCLIEBOrO PiBHA M | :

1|22 (d2o]||2]] | |22m|H20m| |2tm] |

| ] | | ] |

|| 19 4 23 | | | 19.m H-{23m |

| | | | 27}
- 1 -

241 242 24.3 24.n 25

Puc. 1.1. 3aransna ctpykrypa OET'TEC ynpaBninHS iHPpacTpyKTypOIO perioHy

Ha puc. 1.1 Bukopuctani Taki mo3HadeHHs: 1 — cucTeMa KepyBaHHS
HAyKOBO-OCBITHIMH 3aKiiajjaMu; 2 — cUCTeMa KepyBaHHs OaHkamu Ta (i-
HAaHCOBMMHM YCTaHOBaMHM; 3 — CHCT€Ma KepyBaHHS KOMYHaJIbHOIO iH(pa-
CTPYKTYpo10; 4 — cuCTeMa KepyBaHHS MEPEKEI0 MOOUIBHOTO 3B SI3KYy; 5 —
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CHCTEeMa KepyBaHHs CIy>KOamH IIBHIKOTO pearyBaHHs; 6 — cucTeMa Kepy-
BaHHS 1HIIMMHM KJII€EHTAMU CHCTEMU, 7 — €¢IUHUNM OaHK 3HAHb;, 8§ — CHCTEeMa
MOHITOPHUHTY, KOOpJIMHAIIIT Ta 00poOKkH iH(popMmarlii; 9 — 610K KOMyTaTopiB
LEHTPY KEpyBaHHs ONTHUKO-EJIEKTPOHHOIO cucTemoro; 10 — cucrema kepy-
BaHHS HAayKOBO-OCBITHIMH 3aKJIaJJaMy perioHaIbHOTO piBHS; 11 — cuctema
KepyBaHHs OaHkamu Ta (piH. yCTaHOBaMHU PET10HAIBHOTO PiBHS; 12 — cuc-
TeMa KepyBaHHS KOMYHAJIbHOIO 1H(PACTPYKTYpPOIO PEriOHaIbHOTO PIBHS;
13 — cucreMa kepyBaHHS MEPEXKEI MOOUIBHOTO 3B 3Ky PEriOHAIBLHOTO Pi-
BHS, 14 — cucTemMa KepyBaHHS CIIy»KOaMmH IIBUIAKOTO pearyBaHHs perioHa-
JBHOTO piBHSA; 15 — cucteMa o6poOku iHpopmaIli perioHaaIbHOTO piBHS; 16
— JIOKaJIbH1 MepeXi IEHTPY KepyBaHHA perioHaabHOro piBHA; 17, 18 — 6110-
KM KOMYTaTOpiB IIEHTPY KepyBaHHS perioHajibHOro piBHsS; 19 — cucrtema
00poOku iH(popMalii EeHTPY KepyBaHHSA MiciieBoro piBHs; 20 — cuctema
MOHITOPUHTY Ta KOOPJHWHAIII IIEHTPY KEepyBaHHS MiCIeBOro piBHs; 21 —
JIOKaThHI MEpeXi MEHTPY KepyBaHHS MICIIEBOTO PiBHS; 22, 23 — GJIOKHU KO-
MyTaTOpiB LEHTPY KepyBaHHs MicleBOro piBHs; 24.1, 24.2, ... 24.n — cuc-
TeMHu 00poOKHU 1H(DOpMaILIii JTOKATBHOTO PiBHS; 25, 26 — 1HII 1H(pOpMaIliiiHi
Mepexi Ta KIEHTH cuctemu; 27.1, 27.2, ... 27.j — eHeprocTaHiiii.

Meperxa MICIIEBOTO PIBHS CKIIAQJAETHCS 3 71 IIEHTPIB KEPYBAHHS MicIie-
BOT'0 PiBHSA JI0 sKuX 3a gonomoror BOJI3 uepes 6510k KoMyTaTopiB mig'en-
HaHl N cucteM oOpoOku iHpopMmalrii TokaasHOTO piBHA. [leHTpH KepyBaH-
HSI MICIICBOTO PiBHS MArOTh TaKy CTPYKTypy: cucteMa o0poOku iHhopmarii
MICIIEBOTO PIBHS 3’€JJHAHA 3 CUCTEMOIO MOHITOPUHTY Ta KOOpAMHAIT MiC-
LIEBOT'O PIBHS, A0 SIKUX Yepe3 OJIOK KOMYTaTOpiB LIEHTPY KepyBaHHS MicLe-
BOT'O PIBHS I/’ €THAHHI JIOKAJIbHI MEPEX1 IIEHTPY KEepPyBaHHS MICIIEBOTO
piBHs. Uepe3 6510ku KOMyTaTopiB M LIEHTPIB KEPyBaHHS MICIIEBOTO PiBHS
3‘eqHaH1 3 K IEeHTpaMu KepyBaHHS PEriOHATILHOTO PiBHA.

Cucremn 00poOku iHdopMarii JokaasHOTO piBHSA (puc. 1.2) ckimana-
I0TBCSI 3 00°‘€qHAHNX B MEPEXKy cepBepa 00pobOku iHpopMmailii, cepBepa 00-
poOku BigeoiHpopmarllii, A0 SKAX NI €IHAHHI MPUCTPOI BBENIECH-
Hs/BUBEICHHS BijcoiHdopmallii Ta JokaiabHI Mepexi. Uepes kxomyTaTop
cucteMu 00poOkH 1H(OpMaIIii JIOKATLHOTO PIBHS 32 JIOIMOMOTOI0 BOJIOKOH-
HO-ONTUYHUX JiHIN 3B 513Ky 3‘ennani 3 OETTEC.

[lenTp KepyBaHHS PEriOHATLHOTO PIBHS CKIAAAETHCH 13 3°€THAHUX MIXK
co00I0 CUCTEMU KEPYBaHHS HayKOBO-OCBITHIMHU 3aKJIaJlaMU PETIOHATHHOTO
piBHSI, CHCTEeMH KepyBaHHS OaHKaMu Ta (pIHAHCOBUMHU YCTAaHOBAMHU PETrio-
HaJILHOTO PIBHS, CUCTEMU KEPYBaHHS KOMYHaIbHOIO 1HQPACTPYKTYPOIO pe-
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TIOHAJIBHOTO PIBHS, CUCTEMHU KEPyBaHHS MEPEKEI0 MOOUTBHOTO 3B SI3KY pe-
TIOHAJIBHOTO PIBHS, CUCTEMHU KEPYBaHHS CIy>KOaMU IIBUJIKOTO pearyBaHHs
perioHaJIBLHOTO PIBHSA, CUCTEMU 00pOoOKHU 1H(OpMAILlii perioHAIBHOTO PIBHS,
JIOKAIbHUX MEpeX LEHTPY KepyBaHHS perioHaibHOro piBHs. YUepes3 Omox
KOMYTaTOpPIB IEHTP KEPYBaHHs PETiOHAILHOTO PIBHS 3°‘€HAHUI 3 IIEHTpa-
MU KepyBaHHS MiCIIEBOT0 piBHS Ta 3 1ieHTpoM kepyBanus OEI'TEC.

Cucmema 06pobKu iHghopmauii
J10KanbHO20 PigHsI

=)d

H p— MpucTpoi

= I BBEAEHHS-

. BUBEEHHS
BigeoiHdopmadii 2

nokanbHi
Mepexi 3

CepBep
06pobkun
BigeoiHdopmadii 1

—1
1 iHcpopmauii 4

KomyTtatop 5

Puc. 1.2. Cucrema 00po6ku iH(pOpMAIIii JIOKAIBHOTO PiBHSL.

CuctemMu KepyBaHHs B CKJIQJIl IIGHTPIB KEPYBAHHS MICIIEBOTO Ta perio-
HaJIBHOTO PiBHIB (puc. 1.3) MarOTh aHANOTIUYHY CTPYKTYpy. BOHU MICTSTH
Taki KOMIIOHEHTH: cepBep 0OpoOKH iH(popMallii Ta KOMyTaTop, 3 SIKUM 4e-
pe3 BOJI3 3’enHaH1 neHTpH KepyBaHHA HUKYMX piBHIB. Jlo cepBepa o0po-
Oxu 1H(popMalii mia’ eaHaHHI cepBep JOKYMEHTO00Iry, cepBep 0OpoOKH Bi-
neoindopmMaiiii, cepBep 30epiranss iHdopmariii, komytarop. Jlo cepepy
00poOku BimeoiHdopmallii mija’ eAHaAHHI TPUCTPOI BUBEJEHHS BijeoiHOP-
Mallii Ta MpUCTPpoi BBeACHHS Bifeoindopmarlii. Yepe3 komytatop Ta BOJI3
CUCTEMU KEepyBaHHS 3‘€IHAHI 3 ONTOEICKTPOHHOIO CUCTEMOIO.

Hentp kepyBanns OEI'TEC ynpaBmiHHS 1HPPACTPYKTYpOIO PETioHYy
CKIIQJIAE€ThCS 3 TAKUX KOMITOHEHTIB, 00°‘€JHAHUX B MEPEKY: CHUCTEMa Kepy-
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BaHHS HAyKOBO-OCBITHIMM 3aKJIaJlaMU, CUCTEMa KepyBaHHs OaHkamu Ta (i-
HAHCOBMMH YCTaHOBaMHM, CHCTEMa KepPyBaHHS KOMYHAIILHOIO iH(PACTPYKTY-
POI0, CUCTEMA KEPYBaHHS MEPEXKEI0 MOOLTHLHOIO 3B 513Ky, CUCTEMa KepyBaHHS
ClTy’k0amMH IIBUJIKOTO pearyBaHHs, CUCTeMa KEpyBaHHs IHIIMMHU KJII€EHTaMH
cuctemu. CUCTEeMH KE€pPyBaHHS ITiJ1’ €THAHHI 0 €AMHOTO 0aHKY 3HaHb Ta CHC-
TEMH MOHITOPUHTY, KOOpAUHAII] Ta 00poOku iH(popMartii. 3 K 1eHTpaMu Ke-
pyBaHHsl perioHanbHoro piBHs ueHTp kepyBanHs OEI'TEC ynpaBiiHHA 1H-
(bpacTpyKTyporO perioHy 3‘€IHye€TbCA dYepe3 OJIOK KOMYTAaTOpPiB ILIEHTPY
KEpyBaHHS ONTUKO-EJIEKTPOHHOIO CUCTEMOIO 3a tonioMororo BOJI3.

KomyTaTop 3

MpucTpin
BMBEEHHS
BigeoiHdopmauii 1

Cepsep
OOKYMEHTOO0biry 2

06pobku
BiaeoiHdopMmauii 4

iHcbopmalyii 5

MpwucTpin
BBeAEHHS

BiAeoiHdopMmaLii 6 36epiraHHs
iHpbopmauii 7

KomyTaTop 8

Puc. 1.3. Cucrema kepyBaHHS MiCLIEBOT'O Ta PETiOHAILHOTO PiBHIB

Cucrema kepyBanHa (y CKIaAl UEHTPY KEpyBaHHS OITHKO-
€JIEKTPOHHOIO cucTemoro) (puc. 1.4) ckiamaerscs 13 00°‘€AHAHUX MIXK CO-
0010 cepBepa TOKYMEHTOOOIry, cepBepa oOpoOku iHdoOpMallii BiJ 1HIIUX
MPUCTPOIB, MOIIYKOBOTO cepBepa, iHpopMalliitHoro cepBepa, cepBepa 30e-
piranHs iHdopmMmarii, cepBepa o00poOku BifeoiHdopMalii 70 SKOTO
i1’ e JHAHHI IPUCTPIA BUBEJEHHS BifcoiHGopMallii Ta MPUCTPI BBEIACHHS
BiJleoiH(popMariii.

[arerpariss OET'TEC ynpasninas iHQpacTpyKTypoIO perioHy B yci chepu
MISUIBHOCTI JIFOAWMHM Ta BHCOKAa 11 MacIITA0OBaHICTL  Ja€ MOJXKIIHUBICTH
BiZI’€JHYBaTH JI0 CUCTEMH IHII iH(OpMAaIiHI Mepexi Ta KIIEHTIB, 3a0e31e-
YyIOUM CUHXPOHHY Iepeady 1H(pOopMaLiiHoi 1 eHepreTUYHO1 CKIIaI0BUX.
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MpucTpin
BMBEEHHS
BiaeoiHdopmauii 2

[

MpucTpin
BBEAEHHS

iHpopmaLii Bia BigeoiHdopmauii 3
iHLLMX NpncTpOiB 4

OOKyMeHTOoO0biry 1

MoLuykoBwit Cepsep
cepsep 5 06po6ku
BigeoiHdopMmaLiii 6

IHcbopMmaLiiHui Cepsep
cepsep 8 36epiraHHs
EIE opuat 2
KomyTatop 7

Puc. 1.4. Cucrema kepyBaHHs (y CKJIaJll HEHTPY KEPyBaHHS ONTUKO-EIEKTPOHHOIO
CHCTEMOIO)

Taka cucrema MoXke 3HAHUTH CBOE MiICIle W Y KOKHOMY JIOMi, KOXKHii
kBaptupi. [llupuHa cMyru npomyckaHHS BOJIOKOHHO-ONTUYHOTO KaOeIro
pOOUTH MOXJIMBUM HOTO 3aCTOCYBAaHHS B Oy/b-SIKMX 3aJlay, MMOB’A3aHUX 13
JoMalrHiM oOMiHOM iH(opMalliero. 3aBAsSKH CBOTH JOCTYMHOCTI ONTHKO-
€JIEKTPOHHA 1H(QOpPMaLIIHO-€HEPTeTUYHA MepeXka MIJHOCUTh 1H(OopMaIiii-
HE OTOYEHHSI KOXHOI JIIOJJMHU HA SIKICHO HOBUHM BUILUNA piBeHb. OKpiM MO-
’KIJIMBOCTI BUXOJY JI0 TNI00ANBbHOI 1H(OpMAIIHOT Mepexi, 3 IBISIETbCS MO-
KJIMBICTh BIPOBAKCHHS Bijeo-TeNe]oHii, BiIIaJIeHOr0 KepyBaHHs OYib-
KOO JIOMAIITHBOIO TEXHIKOIO TOMIO.

Cnin 3ayBaxkutH, 1o iHpopmaiiitHa ckiagoBa OEI'TEC moxe matu
CBOIM (pI3MYHUM CEpPEIOBHINEM PO3MOBCIODKCHHS 1H(pOpMAIli HE JIHIIe
BOJIOKOHHO-OTITHYHI JIiHIT 3B 3Ky, aji¢ ¥ 1HII CepeloBHUINa, JOCTYITHI Ha
Cy4acCHOMY PIBH1 TEXHOJIOT1YHOTO PO3BUTKY JIFOJICTBA.
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1.2. Anaji3 MeToaiB KOXYBaHHSA iH(POPMATHUBHOIO0 CUTHAJLY

[Ipu posrnsaai muTaHHS KOMyBaHHS IU(P HEOOXITHUM OyJie BBEICHHS
MOHATTS cucTeMu unciieHHs. Cuctema unciienns (CH) npeacrasisie co00ro
CUCTEMY MpaBWJI, K1 JO3BOJSAIOTh BCTAHOBUTU OJHO3HAYHY BiAMOBIAHICTH
MK OyJlb-SIKMM YHCJIOM Ta HOro MOJaHHAM Y BHUIJISAl CYKYyIHOCTI IEBHOI
KUIBKOCTI CUMBOJIIB. [Ipy 1IbOMy MHOXHHY CHMBOJIIB, SIKI BUKOPHCTOBY-
IOThCS JUIsl TAKOTO MOJIaHHS HAa3UBalOTh Iudpamu [28-33].

Vei CY noaingroThCsa Ha NO3UIINHI 1 HE mo3uliiHl. Y no3uiinaux CY
Oy/Ib-sIK€ YHCIIO BHU3HAYAETHCS, AK Jesika (QYHKINS BiJ YHCIOBUX 3HAYCHD
cykynHocTi 1udp. Ao B sKocTi 1i€i GyHKIT BUKOPUCTOBYBATH (PyHK-
1ito qoaaBaHHs, To CH Ha3uBA€THCS AIUTUBHOIO, SIKIIO (PYHKIIIFO MHOKEH-
Hs1 — CY Ha3uBaeThCsA MyJbTUILIIKaTUBHOMW. [Tpu npomy 1udpu B HE 03U-
i CY BiMOBIAAIOTH JEIKUM (PIKCOBAaHUM YHUCIIAM.

CY Ha3uBaroTh NO3ULIWHOIO, SIKIIO OJIHA LK(pa MOKE IpUIMaTH Pi3HI
YUCJIOB1 3HAYEHHS B 3aJICKHOCTI B1JI HOMEpa MICISI 3HAXOKEHHS (po3psi-
ny) 1€l mudpyu y 3araibHIi CyKymHOCTI Iudp uncia. B cBoto depry mnosu-
mial CY moAinsaioTh Ha: OXHOPIAHI, HEe ogHOpiAHI Ta 3MimaHi CY. B on-
Hopimaux CY y BCiX po3psax 4ucia BUKOPUCTOBYIOTHCA IUMPU OIHIET
MHOMHH. Jlo Takmx CY BigHOCATBCS ABIMKOBI Ta mecsaTkoBi CU.
VY 3mimanux CY MHOXUHU LUdp pi3HI IS pI3HUX PO3PSAIIB.

PosrnstHemo pi3H1 BUAM KOAYBAaHb Ta iX OCOOIMBOCTI BUKOPUCTAHHS.

Tpaouyitini memoou kooysanus. TeOpeTHUH1 NOCTIKEHHS Ta JOCBIJ
pPO3pPOOKH JECATKOBUX MPUCTPOIB IMOKa3ald, IO HaWKpall pe3yJbTaTh
MOXXYTh OyTH OTpUMaHI MpPU BUKOPUCTAHHI JBIHKOBO-IECATKOBUX KOJIIB
(IJK). Takum kogaM mpHUTaMaHHI BJIACTUBOCTI €THOCTI, 3BaXKEHOCTI, JO-
MOBHSTLHOCTI, BHOPSIKOBAHOCTI, TAPHOCTI T aJUTUBHOCTI.

JIJIK Ha3uBarOTh 3BAKEHUMHU, SIKIIIO KOXKHOMY 13 /1 pO3ps/IiB JB1MIKOBO-

TO IPEACTABICHHS 0O Oy ... O(,-1) AECATKOBOI HU(PHU a; IOCTABIIEH] Yy BlJ-
HOBIIHICTB Barl Qjo, gils---> Pi(n-1), IPUIOMY
h-1
a; = Oj (004‘0(1'1 (01"" ..t ai(n—l) (0,,_1: gol OCZ'J' (l)j. (11)
J

3Baxeni J/IK 3pyuHi 71 OLIHKY 3HAYEHB Ta CIPOLLYIOTh NEpPEeBEACH-
HS 13 OJIHIET CUCTEMU YUCIEHHS B 1HILY. SIK mpuKIiaa HalOLIbII PO3MOBCIO-
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JoKeHUX 'y nudposiit cxemorexHiul J/JIK MokHa BUAUIMTU Taki, K KOJ
«3 HAJJIMIIIKOM 3», «JOMOBHSUILHUM 10 9», «koa AlkeHay, «koa 3321» Ta
1HIIII.

B 3aranpHOMY BUIAJIKy, OAMHUYHHM HA3UBAETHCS KOMYBAaHHS, MPU
SAKOMY CTaH eJeMEeHTa Mam’siTi BU3HAYAEThCA MICII€3HAXOKEHHSIM MEeBHO-
ro KOoJy, MPUYOMy CYCIJTHI MICIIE€3HAXOKEHHS I[bOTO KOy IpeCTaBIICHI
YUCIJIAMH, K1 BIAPI3HAIOTHCSA HA OJUHHULIIO.

Konysanns mudp Bu3Hayae crnocid B3a€MHO-0HO3HAYHO1 BIJIITOBIIHO-
CTI MK MOXJIMBUMHU 3HAYEHHSMH LU(Dp 1 cTaHOM (I3UYHUX cucTeM (3a-
3BHUYAl €JIEMEHTIB I1aM sIT1), sIKi BUKOPUCTOBYIOTH IS B1IOOpaskeHHs U(P
MPEICTaBIICHUX YHCEll.

VY BUMNaAKy MpeACTaBICHHS YKciia A B CUCTEMI YHCIICHHS 3 OCHOBOIO 7,
ne Oynb-ska nmudpa a; npuitmae 3uadenns 0,1,2,..., » — 1, kogyBanHs 1udp
3BOJIUTHCS IO OJTHO3HAYHOTO BU3HAYEHHS BIJMOBITHOCTI

a; = F [lw)], (1.2)

ne F, f— dyHkIii kogyBaHHs, SIK1 BU3HAYAIOTh BiJMOBIIHO MIpaBUjia KOJIY-
BaHHS 7 3HaY€Hb a; CTAHAMHU OKPEMOTO €JIEeMEHTa TaM’ STl 1 HeOOXiTHOT Cy-
KYITHOCTI ITUX €JIEMEHTIB.

KinbKicTh 7 eneMeHTiB mamM’sTi 3 m cTaHaMmu, HeoOXiaHe s BimoOpa-
XKeHHS UdpH a;, IKa Ma€ 7 3HaYEHb, IKI BUBHAYAIOTHCS 3 BUPA3iB

nmax = r: (1.3)
Amin = [lOgy, 7], (1.4)

1€ Npin — IIJIE YKCTI0, IpUIOMY log,, 7 < nyin < (log,, ) +1.

BukopucTaHHs €1€eMEHTIB am’ STl 3 JBOMa CTINKUMU CTaHAMH 00yMO-
BJIIO€ ONTUMaJIbHE KOAYBaHHS Hu@p B ABiiiKoBOMY andasiTi. EnementapHo
BUKOHY€ KOJYBaHHS B JIBIMKOBOMY aJi(haBiTlI CUCTEMU YHCIIEHHS 3 OCHOBOIO
r= 21, ne =2, 3,... Ili cucreMu MOXHa pO3TJISIATH, K MMOX1THI IBIHKOBOI
CUCTEMHM YHMCJICHHS, BKJIFOYAIOYW BIJMOBIIHO 1O 2, 3 1 T. 1. IBIMKOBHUX PO3-
psaiB. CKIaAHOCTI CTBOPIOIOTHCA MPHU KOJyBaHHS B CHCTEMax YMCJICHHS 3
IHIIMMU OCHOBaMHM, Hampukiaa npu r=10. B npoMy BUDAAKy 7np,i,=4, a
Amax=10. SIKmo nus koayBaHHS 1UGP BUKOPHCTOBYETHCA /1 JABIMKOBUX
€JIEMEHTIB, TO BCbOTO JIJIsi CHCTEMH YHMCIIEHHS 3 OCHOBOIO 7 KUIBKICTh MOX-
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nuBUX crocobOiB komyBauus mudp 2"!1/(2" — r)! [32], koKHA 3 SAKUX Xapak-
TEPU3YETHCS MAaTPULICIO BULY [7, 1]

Qoo o g; o Gy
[a e J’ (1.5)

iy e O

ne a; € {0, 1}.

I{s MaTpuId CTBOpPEHA HUIAXOM 3iCTABJICHHS KOXXKHOTO MOMJIHBOTO
3HaueHHIo 1udpu a;€{0,1, ..., r — 1} 3 pi3HUMHU HaOOopamu g(0l) IBIHKOBUX
KOJI1B (DiKCOBAHOI TOBXXUHU. [Ipy BUKOpPUCTAHHS JJIsI BITOOPAXKEHHS JIeCAT-
KOBUX IMQp MaKCHMMalbHOI KUIBKOCTI JABIMKOBHUX €JIEMEHTIB mam’sTi
Amax=10 MaTpuiis (1.5) mae BUrIsg

[w]

- = = O O O o O
- = O o O o o O
-_ O O O O o o o

—_—
—_
—

—_ = O O O O O o o o
S O O O O o o o o

—
—_
[u—

—
—_ = = = e e e = O O
—

S O O O O o o o o =
e e e e e e T = I e Y
e e e e e = R = I e B e}

—_ = = =

: (1.6)

JIe PAIKH MPEJICTABISAIOTH BIMOBIIHI KOAU AeCATKOBUX udp a;e {0,..., 9},
a CTOBMNII BIANOBIAAtOTH po3psiaaM j = 0,..., 9 KO)KHOro Koay BIAINOBIIHOI
udpH.

Otpumana Mmatpuus (1.6) mpencrarisie co00l0 OJMH 13 PI3HOBHU/IIB
OJIMHUYHOTO KOJyBaHHS JecsATKoBHX Lu(dp. HaBenenomy crnocoOy kony-
BaHHS NpUTaMaHHa BJIACTUBICTh KOMILIIMEHTapHOCTI, OCKUIBKH JTOTIOBHS-
JBHUM 10 JeB’SITH KOJ MOXHa OTPUMATH, SKIIO PO 1HBEPTYBATH yCi poO3-
pSAAM OPSIMOTO KOXy 1 pO3pSIAM JTOMOBHSUIBHOTO KOJY HyMEpyBaTu B
3BOPOTHOMY TMOPSIAKY MO BIIHOIICHHIO 0 PO3pAdiB mpsiMoro koxy. [Ipu-
BEJICHOMY KOMILJIEMEHTApHOMY KOAY HMpUTaMaHHI BIACTUBOCTI JIIHIKHOCTI,
OCKUJIBKH JIJIs1 HHOTO BUKOHYETHCSI YMOBA

a; < a1 = ‘“P(a,') < ‘P(a,-+1). (17)
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