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BCTYII

JlokanpHa Mepexa y odici, Jae 3MOry 3a JIIUEHI CEKyHAHW IepeaBaTH BEJIHKI
NOTOKM iHGopMaIli BiJ OJHOTO KOPUCTyBaya 0 1HIIOTO. TakoX HagaHHS JOCTYILY
KOPHUCTYBayaM JI0 TaKUX MPUIIAJIB SIK: TeaedOHHU, CKAHEPH, MPUHTEPH 1 T. 1. CTBOPEHHS
JIOKaIbHOI MEpexi, sKka Jo0pe mparroe Hajgae Oe3BIAMOBHHM 1 HamIMHWA pOOOUYNI
IHCTPYMEHT, SIKMii Ma€ MOXJIMBOCTI JIOCSTHEHHS MTOCTABIICHUX 3a/1a4 y Oi3Hecl.

Jlns movatky poOOTH MOTPIOHO PO3IIISTHYTH JACKIJIbKa (DYyHIAMEHTAIBHUX ITOHSITh.

Jlokanbua mepe:xa (LAN, Local Area Network) — e koM’ roTepHa Mepexa, sika
Ma€ TIepCOHaIbH1 KOMIT I0TEpPH, CEpBEpU, KOMYHIKaIlliiHE Ta iHIlIe 00J1aJHAaHHS 3a3BUYail
Ha HE BEJMKIM BiJICTAaHI OJUH BiJ oxHoro (He Ouibiie mapu kM). LAN-mepexxa Hanae
JIOCTYT KOPUCTYBayaM JI0 CIIJILHUX PECYPCIB, OKPIM TOTO 3a3BUYail BOHA Ma€ 30BHIIIHIM
J0CTyI 10 Mepexi [areprer [1, 2].

JlokapHI Mepexi 3araioM MoxHa kinacudikysatu 3a [2]:

o [IpusHaueHHAM: KOPIIOPATUBHI, JOMAIIIHI 1 T. II.

e Tomosorii: KiTbLEBI, ITMHHI, 31PKOBI, FIOPUAHI Ta 1HIIII.

e Krnacom: oiHOpaHroBI Ta KJIIEHT-CEPBEPHI MOJIENI.

e 3a cepemoBHIllEM TMepenadi: pagiokaHan, KOaKClallbHUW, BUTHH KaOenb 4u

ONITUYHE BOJOKHO.

e 3a mBujKicTIO nepeaayi iHdopmariiii: 10/100/1000 Moit/c.

KopnoparuBHa wMepe:xka — 1¢ iHpOpMaliifHO-00UMCITIOBAIbHA —MeEpexKa,
MpU3HAYCHHST AKOI MIATpUMKa abo 11 TMOKpalleHHsS Mpare3aTHOCTI IMiANPUEMCTBA.
KopucrtyBauamu 1aHoi Mepesxi BUCTYIIAIOTh cami MpaIliBHUKH MiApueMcTBa. KpiMm Toro
KOpIIOpaTUBHA Mepeka MoOKe 00’€AHyBaTH TEpPUTOpIiaibHO BijdaneHi ¢umanu
H1IPUEMCTBA.

¥Yci kopucTyBadi KOPIOPATUBHOI MEPEKI OTPUMYIOThH BEJIMKI TIEPEeBaru, OCKiIbKU
BOHU MOXKYTh 3/1MCHIOBATH Mepeiavy JaHUX, NOIIYK JOKYMEHTIB Ta 1HINOI iHGopMaIlii
HE BUTpAyaloud MpU [bOMYy Oarato yacy. Takox MpariiBHUKH MIINPUEMCTBA MarOTh
3MOTY TIPOBOJUTH CKJIQJHI PO3PAXYHKA KOPHUCTYIOUHUCh MEPEKEBUMHU CHITHHUMU

pecypcaMu Ta CTpYKTypyBaTH 1 30epiratu iHhopmMaIliio y MepexeBux 0a3ax JaHuX.
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KepiBHUKH TIANPUEMCTB TaKOX OTPUMYIOTh I€peBaru, ajyke 100pe modymoBaHa
KOMYHIKAIlisl, 3BOAUTH 10 MiHIMyMy OOIr OIOPOKpaTHUYHUX ManepoBUX JOKYMEHTIB,
OCKUJIBKM BCI JaHHI 30epiraloThCs Ha cepBepax Ta pPoOOYMX MaIllMHaX IpalliBHUKIB.
Kopuctytounch enuauM iHQOpMAIITHIM CepeIOBUILEM, KEPIBHUKH MOXKYTh BIJIaJICHO
KOHTPOJIIOBATH BUKOHAHHS YCIX OMepalliii, siki MPOBOJSATh NPALIBHUKU 1 IIBUIKO
pearyBaTH Ha MPOSIBJICHHS HE CTaHAAPTHUX CUTYaIlli.

3aranbHi epeBaru KOpnopaTuBHOI MEPEXKi:

e Bingnanena o6pobxka 1 nepenaya iHpopmariii;

e [lIBuakuii OCTYN /10 CIIUIBHUX MEPEKEBUX JIAHUX;

e 3axHMILEHICTh IHPOpMaLIi y MEPEXI;

e JlocTym 70 BCIX KOPIIOPATUBHUX JITAHUX Y PEXKHUMI peabHOIo 4acy;

e MOKIIMBICTh MOHITOPUHTY yCIX ONEparliil, siKi 311iCHIOIOTHCS IIEPCOHATIOM.

To6T0 KOpHOpaTHBHA MepeXka J03BOJIsIE aKTUBHO PO3BUBATH O13HEC Y CYyYaCHOMY
CBITI.

Ha mignpuemctBi TOB «Inaycrpiansai CuctemMn ABTOMaTtu3allii», B OJUH 4ac
BUHUKJIA TOTpeda y MoOJepHi3alii KoMI'toTepHoi Mepexi. [lane mianpuemMcTBO
3aliMa€ThCS MOCTaBKaMU, 30MPAHHSM, HaJAIITyBaHHSIM, MOHTaXEM Ta 00CITyrOBYBaHHSIM
KOMIT'FOTEpPHUX CHUCTEM, BIJEOCIIOCTEPEXKEHHSI Ta CHCTEM 3B’s3Ky. I3 omucy
MIMPUEMHHIIBKOT JISTIBHOCTI MOKHA MOOAyuTH, mo crnenudika podotu mepemdayae
po0OOTYy 13 TaHUMHU y MEpeXi, A0 TOTO X BiJ I[LOTO 3aJICKUTh €(EKTUBHICTH PoOOTHU
MiIPUEMCTBA, ICeTaTbHIIIE Oy/Ie PO3TIASTHYTO HUKYIE.

JHana po0OoTa € aKkTyaJbHOIO 13 OISy Ha Te, IO MPU MOCTIHHOMY PO3BUTKY
0i3Hecy Ta 1H(OpPMAIIHHUX TEXHOJIOTIM, BCce OUIbIIE MIANPUEMCTB PO3POOJISIOTH YU
MOJICPHI3YIOTh BJIACHY JIOKAJIbHY 1H(GOPMAIIIHO-00UYHUCITIOBAIBHY MEPEXKy, Mo O
BIIMOBIAATH OUIBIN CydyacHUM TMoTpedam 6i3Hecy y cBiTi. Jlo Toro >k gaHa pobora Mae
MPAKTUYHY I[IHHICTh OCKUIBKM TMPOEKT JaHoi Mepexi Oyno BmpoBamxkeHo Ha TOB

«Iapyctpianbhi CuctemMu ABTOMATH3AIIII.
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1. TEOPETUYHI BITOMOCTI TA TIPOEKTYBAHHSA
KOPIIOPATUBHUX, KOMIPIOTEPHUX MEPE/XK
1.1 KopoTkmuii orJisii poO3BUTKY KOMIT’IOTEPHUX MepPex

1.1.1 MosiBa KOMyTaWii MaKeTIiB, IK MEPIIONPHYNHA MePexi

Komm’totepHi Mepexi OypXJIMBO PO3BUBAIIUCS HA MPOTA31 ocTaHHIX 50-TH POKIB.
B 60-x pokax XX cromitta TenedonHa Mepexa Oyia TOMiHYIOUOIO y cBiTi. BoHa sBIsna
co00I0 Mepexy 13 KoMyTalli€o KaHamiB. | e OyB o4eBHAHMI BUOIp, OCKUIBKH OYyJIO0
MOTPiOHO 3’ €IHYBAaTH OJTHOTO a0OHEHTA 13 THIITUM a0OHEHTOM, JUIs Iepeadi rojocy. [Ipo
T€ KOJIM 3 SBWJIHCS MEpIIl KOMIT IOTEpHU, BUHUKIA MOTpeda y 3’€lHaHI BIJJATICHHUX
TEPUTOPIATHLHO PO3MOAUICHUX KOPHUCTYBAulB MEPIINX EJIECKTPOHHO-OO0UHUCITIOBAIBHUX
MamuH (EOM). IIpoananizyBaBmiM MOXJIMBUN Tpadik MK TaKMMH KOPUCTyBadyaMu
MPUKANIUIM 10 BUCHOBKY, IO BiH OUIBII 32 Bce Oyje MaTH IMIYJIbCHUIN XapakTep, TOOTO
OyIyTh JMeAKl 1HTEpBaJIM aKTUBHOCTI, HAMPWKJIAJ] HAJCHUJIAHHS KOMaH], IMOTIM Oyje
NeKUM 1epioj] ouiKyBaHHsI, ok BiananeHa EOM Oyne oOpoOisiTé BiAMOBIAb.

Tpu nochigHMIBKI TPYNH Y CBITI, HE 3HAKYM MTPO POOOTY IHIIUX MOYAIU
PO3pOOJIATH TEXHOJIOT1I0 KOMYTaIlil MaKeTiB, K e(PEeKTUBHOI Ta HAJIAHOI aTbTEPHATUBU
komyTanii kaHamB [2, 4]. Ilepmioro HarjasgHOI OIMyOJIIKOBAHOI POOOTOI METoja
KOMyTallii kaHamiB crtaina poOorta Jleomapnma KieliHpoka, BiH OIKCaB aarOpUTMHU
po30UTTS (aiiIiB Ha YACTUHU Ta Mepeadl iX pISHUMU HUISIXaMU Y€pe3 MEPEXY. 3roJIoM
BiH OMyOJIiIKyBaB CBOIO HAYKOBY IpaIlio, sSiKa OMUCyBaja MU(PPOBI METOIU MEPEKEBOIO
3B’A3KY, L poOOTa JISiTJIa B OCHOBY HOT0 KHUTY PO KOMYHIKaIIHI Mepexi, B sKiil 0yJio
OIMMCAHO OCHOBHI MPUHITUIIN ITAKETHOT KOMYTAIIi1, I{i PUHITUIIN JISTJIA B OCHOBY Cy9acHO1
rnodansHOT Mepesxi [aTepuer [5].

OnnouvacHo 13 KneitHpokom, po3rodaiu cBoi aHaJOT14H1 JOCIIPKEHH] 1 1HII BYESHI
taki sk [Ton bapan 13 [nctutyTy Penna, BiH XOTIB BUKOPUCTOBYBATH KOMYTAIIIO [TAKETIB
JUTsi O0e3MeYHOl Tmepeiadl roJiocy y BIHCBKOBUX Mepekax, 3roJioM OyB HaropoKeHUN
npesugenTom CIIIA 3a BkaJ y po3BUTOK TEXHOJIOT1M, BBAXKAETHCS OJJHUM 13 «OaThKIB

InTepuery».
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1.1.2 Onna i3 nepmiuxX KOPNOPATHBHUX MePeK

B 1966 p. amepukancbkuii Buenuit Po6ept Teitnop cTaB npairoBaTé Ha KOMIaHIO
ARPA, y sikiii Bxxe Ha TOH 4ac 3HaxoAwucs aoBoJii 6arato EOM. Bynu HaBiTh JiHii, SKi
3’€IHYyBaJM MPOTUIICKHI CTOPOHU KpaiHM MPOTE HIYOTO MOAIOHOTO, THMY TI00aTbHOI
MepeKi HIXTO He HaMaraBcsi 3pOOUTH.

PoOepT BUpIIIKMB IPUCTYIMTH 10 CTBOpEHHS Mepexki mijx Hazsoro ARPANET [6],
BoHa Maina 6 3'eqnyBatu Bci EOM DARPA. Mepexa noBuHHa Oyia 3a0e31neuyBaTH CBOIO
poOOTY NP BEIMKOMY PI3HOMAHITTI alapaTHOro 3a0e3rnedeHHs, 110 iICHyBaJId B TOM 4ac
ARPA opranizarisx.

Oxkpim nporo Teitnop 6aumB, 11e OJHY MEpeBary Takoi MEpexXi, OCKUIIbKH Y MEPEXKI
BXKE ICHYIOTb BY3JM, L0 MOXHAa BHKOPHUCTOBYBATHU U BAXKKUX PO3PaxyHKIB, TO
MOXJIMBO HE€ KYIUIITH JOPOrvil abo KynHTH OUIbII JEHIEBIIMI KOMIIIOTEp IS
HAayKOBOTO MpalliBHUKA, K0 HOMY 3HAJ00JISITHCSA Taki MOMJIMBOCTI, BOHU MOTJIU Ou
KOPUCTYBaTHCSl HAIJIMIIKOBUMHU MOXIIMBOCTSIMH YCI€i MeEpexi, a BCI Mepexa
IpaloBaia, K OJWH CHUIBHUHA PECypC amapaTHUX Ta MPOTPAMHUX MOXKJIMBOCTEH.

ARPANET 0yna 3akputoro Mmepexero 115 BiacHux notped opranizamii ARPA. Ha
nouatky 1970-x pokiB modanu 3 SBISTHCS 1HINI MEpeXi, SKi BUKOPHUCTOBYBAIH
TEeXHOJIOTir0 KomyTarii makeTiB. ALOHAnNet — cynyTHHKOBa Mepeska, 0 3HAXOIUIIACS
Ha ["aBalicbKuii ocTpoBax Ta 3’€HyBajia MiclieBi yHiBepcuTeTu. Telnet — komepiriiina
Mepexxa Ha ocHOBI ARPANET. AHnanmoriunuMu mepexxamu Oy mepexi 'y Dpaniii

Tymnet 1 Transpac.

1.1.3 MosiBa Internet Ta nepmmnx KOPNOPATUBHUX MEPEXK
[Ticns toro gk mroau mobaumnm ycmix Takux mepex sk ARPANET nmouanu
3’ IBJIATHCS TIEPIII OpPTraHi3alliiftHl Mepexi, siki BxKe Oy OLIbII MEHII CTaHAApTHU30BaHi.
Agne He OyJ10 OJIHI€T TEXHOJIOT1], 1110 MOTJIa O 3’ €IHYBATH Pi3HI MEPEXK1 OCKUIBKHU PIICHHS

JI0 IIHOTO MOTPEeOyBaI CTBOPEHHS JIJIsl KOXKHOI MEpPEe’Ki BIIACHOTO HA0OPy TEXHOJIOTIH.
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['omoBHOMW mogier0 y 1990-x pokax crayna BcecBiTHS maByTHHA, siKa MpUHECHTA
Internet B OyinHkH Ta Oi3HEC MUTBHOHIB JIFOIeH TI0 BCbOMY CBiTY [2, 6].
3aranom mepexa [HTepHeT Oy ryBanacs Ha TAKUX MPOCTUX MPUHIUIIAX:
e MiHiMalli3M Ta aBTOHOMHICTb — MepeXa IOBHHHA MaTH MOXJIHUBICTh
MpaIfoBaTH aBTOHOMHOIO, 0€3 BHYTPIIIHIX 3MiH, HEOOX1THUX /I B3a€MOIT 13
THITUMHU MEPEKAMH.

e MapuipyTH3aTopH 13 NaKETHOIO KOMYTAIIIEIO.

e ["apaHToBaHa SIKICTh OOCIYrOBYBaHHS — MepeXka MOBHHHA OyJia 3a0€3MeUnuTH
HalMsKICHIIIE 00CTYyroByBaHHs, AKIIO MOTPiOeH OyB HAIIMHUI 3B’ 130K, TAKETH
MOBHUHHI OyJIM IOBTOPHO NEPECUIATUCS.

e JleueHTpaai30BaHUN KOHTPOJIb — HE MOBUHHO OyTH OJHOI II100aJIbHOT CHIIN

3/1aHO1 BUKOHYBATH KOHTPOIb Y MEPEXKI.

[Iporoxon IP, Ha sikomy Oa3yeTbcs Tio0anbHAa MEpeka, CTaB MOLIUPIOBATUCS Y
BIMCHKOBIU Tally31, IK CIIOCIO ONPUITIOJHEHHS 1H(OpMaIii AJ11 rpoMajchbKocTi. OCKUIBKU
0arato MPOEKTIB IMX AareHTCTB MPOXOAWIM B PI3HUX JOCHIJHUIBKUX Tpymax B
yHIBEpCUTETaX IO BCIA KpaiHi, 1 MeToJ OOMIHy iHGOpPMAIEI0 MK PI3HOPITHUMU
MEpeKaMu BUSBHUBCS JOCUTH €()EKTUBHHUM, 3aCTOCYBaHHS I[bOTO MPOTOKOIY IIBUAKO
BUMIILJIO 32 paMKH BIMChKOBUX Kadeap. BiH BUKOpHUCTOBYBaBCS B HAYKOBO-IOCIITHHX
iHcTuTyTaX HATO Ta €BpONEMCchKUX YHIBEPCUTETAX.

Coorogni IP, a omxke, 1 IHTepHET, € 3araJibHOCBITOBUM CTaHAApPTOM. 3MiHH,
cupuunHeHi [HTepHeToM, OararorpanHi. BececBiTHS naByTHHA Ta CyMyTHI il TEXHOJOTIT
(cmy»x0a TIMepTEeKCTY) Ha3aBXKIW 3MIHWIM CHOCOOM TMpeJCTaBICHHS 1HQopMaIlii,
MOE/THABINN y BeO-caiiTax BCi MOMYJISAPHI TUMU TEKCTy, rpadiku Ta 3BYKy. llepemaya
iHdopmariii o [HTEpHETY € nemeBuM 1 JOCTYITHUM MaiKe I BCIX MIAMPHEMCTB, €
OCHOBOIO ISl TOOYJIOBU TEPUTOPIANIbHOT KOpropaTuBHOI Mepexi. Ha mepmomy wmicii
Oyna texnosoris cteky TCP / 1P, sika 3a0e3neunna po3BUTOK TexHOJOrIi. Tenep oaHier0
13 OCHOBHUX 3aBIaHb IMiJMPHUEMCTBA € POJIb 3aXWUCTy KOPHOPATHBHUX HaHUX TIpU

nepeaayl 4yepes 3aralbHOJOCTYIIHY MEPEXKY.
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1.2 Knacudikauis ingopmauiiino-004ncII0BAJTLHUX MEPEK

Komm’rotepHi Mepexi NpuitHATo Kiacu(ikyBaTH 3a pisHUMU pu3Hakamu [2, 3 ,7]:

e 3a TepUTOPIAILHUM PO3MEKYBAHHSIM.

e 3a oprasizalli€ro B3aeMOJIl y Mepexi.

e 3a mBUAKICTIO Nepeaayl iHpopMallii.

e 3a TOIOJOTIEIO.

e 3a TUIOM CepeAOoBHILA ITepeaayl.

Knacudgikauis 3a TepuTopiaJibHUM PO3MEKYBAHHAM

e [noGanpHa mMepexa (GAN) — 1e Mepeka, sika OXOIUTIOE BEIIUKY TEPUTOPItO,
HaAIpUKJIaJ] KpaiHu abo JEKUIbKOX KpaiH 1 siBis€ cOOOI0 BEIMKOMAacIITaOHe
o0’enHaHHs Mepex y eauHe 1uie. CTBOPIOETbCA 3a paxyHOK 00’ €IHAaHHSA
0araTtboX JOKAJIBHHUX Ta PErIOHATBHUX MEPEK. MOKYTh OXOILTIOBATH MEPEXI,
K1 3HAXOJATHCSl HA PI3HUX KOHTUHEHTAX.

e Perionansaa mepexxa (WAN) — mMepexa, sika TEpUTOPIaIbHO PO3TAIIOBaHA B
MeXax MicTa 4u o00JsacTi, 3aiimae 3a3Buuail He Ounbmie 50 kM y paniyci.
O0’enqnye y cebe MeHIIl JOKalbHI MeEpexi, SKI MOXYTh HallekaTh
miIpUeEMCTBAM. 3a3BUYail  MalTh y CBOEMY CKJIaJl  MarictpajibHi
BHCOKOIIBUKICHI KaHAIM Mepeaadl TaHuX.

o JlokampHa mepexka (LAN) — me TepuTopiasbHO po3TalioBaHa Mepexa Ha
BIJIHOCHO HEBENMKIA BiAcTaHi (Mo 2-3 kM). 3a3Buuail 3aiiMae IUIONLY
NIJIPUEMCTBA YM HaBYAJIbHOI ycTaHOBU. OO0’ e€qHye y cebe KiHIEBI MpuUiiaan
Takli sK: Kowmm 'roTepu, mpuHTepu, IP-tenedonu. J[lo3Bonsie cymicHO

BUKOPUCTOBYBATH 3arajibH1 arapaTHO-TIPOTPaMHI PECypCH B MEPEXKI.
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Knacudikaunis 3a opranizamiero B3aeMoii y Mepe:xi:

e OpaHOpaHroBa Mepexka — IIe Mepeka y SIKOi BC1 XOCTH PIBHOIIPaBHI, 3a3BUYai
Taki MEpEeXi 13 HEBEJHUKOIO KUIBKICTIO XOCTiB. I3 Oyabp-sSKkoro By3ia Mepexi
MOXHa OTPUMATH JaHHI, SKI 3HAXOJATHhCSA Ha IHIIOMY BY3Jy Mepexi. Taki
MepeXi JOCUTH JIETKO PO3TOpPTaTH Ta MiATPUMYBATH, PO T€ BOHU HE HATAIOTh
MOXJIMBOCTEH THYYKOTO HaJallTyBaHHSI MEpPEXKi, OCOOJMBO 13 OE3MEKOI0
1H(pOopMarlii.

o lepapxiuHa mepeka — Ma€e y CBOEMY CKJIaJl OJUH YM JICKIJIbKA CIEIiaIbHO
o0JaiHaHUX KOMIT I0TEPIB, SIK1 Ha3UBalOThCs cepBepaMu. CepBep Mae 3arajibHe
CXOBHMIIIE JIAaHUX, BIH YIPaBJIsi€ OOMIHOM Ta PO3MOJILICHHIM PECYPCIB y MEPExKi.
Taki Mepexl MOXKYyTh 3a0€3MEYUTH BEJIIMKUI CIEKTP HaJallTyBaHb Ta JOOPHIl
pIBEHb 3aXUCTY 1H(pOpMAIlii, ajie MOTPeOYIOTh OLIBIIOI KITBKOCTI PECYPCIB IS
pO3TrOpTaHHS MEPEKI.

3a mBUAKICTIO epeaayi inpopmamii:

e Huspkoi mBuakocti — 10 10 Moit/c.

e Cepeanboi mBuakocti — 10 100 MoiT/c.

¢ Bucokoi mBuakocti — 6ibire 100 Moit/c.

3a TOmoJIOri€r0 Mepexi:

Tomosoris mepexi siBisie co0010 GizuuHe po3TalTyBaHHS XOCTIB MEpExXi, KaOemiB

Ta IHIIUX KOMIIOHEHTIB. 3arajioM € Tpyu 0a30B1 BUJy TOMOJIOTII:

e 3ipka.

e Kinnre.

e [Ilumna.
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Tomoutorist muHA — 11e MepeXxa, sIka BAKOPUCTOBYE €MHHI KaHAJ Iepeaadi 1aHuX,
710 SIKOTO TIJIKITIOYEHI yCi 1HII KOMIT FOTepH Ta mpucTpoi Mepexi (puc. 1.1). [ani ski
nepeIatoThCs Mo Mepeski 0auaTh 0Jipaszy yCi XOCTH 1 B pa3i MOPYIICHHS HUIICHOCTI KaHATY

nepeaavy, ycs Mepeka nepecrae QyHKIIOHyBaTH.

ST TS
O D

3araywka 3arnywka
(TepminaTop) (TepminaTop)

Pucynok 1.1 — CtpykrypHa cxema tomnosorii «I1luxay

Tomnonorisa Kuible — sABJsE€ OO0 MOCHIOBHE 3 €JHAHHS KOMIT IOTEPIB MEPEKI,
OJIMH 33 OJTHMM KOJIU TIePIINH 3’ €qHY€EThCS 13 ocTaHHIM (puc. 1.2). CurHai mpoxoauTh
yepe3 KOKEH XOCT MEPEeXi, XOCTU BUCTYNAIOTh B POJIi MOBTOPIOBaUiB cUrHaity. OCKUIbKU
CUTHAJI TIPOXOJIUTh Yepe3 KOKEH KOMIT IOTep TO BHXIJ 3 JIaly Xo4a O OJHOro XOCTa,

MIPU3BOJUTH JI0 HEMPAIe3JaTHOCTI YCi€i Mepexi.

Pucynok 1.2 — CtpykrypHa cxema Tononorii «Kinbeie»
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Tomosoriss 3ipka — 1€ Mepexa y sIKoi BCl aOOHEHTH MeEpexi Mia’ eaHaHl J10
IIEHTPaJIbHOTO By3ja Mepexi (puc. 1.3). B poui 1eHTpambHOro By3jia MOXE BHCTYIATH
KOHIICHTpATOp 4M KoMmyTaTtop. B maHiii Tomosorii He icHye 3’€JHaHHS MDK KIHIIEBUMU
KOMIT F0T€paMu, 3’ €THAHHS 3aBKIH Yepe3 IEHTPATbHII BY30J1, 3aBASKHA TAKUM METOIaM,

301IBIIYETHCSI HAIHHICTH pOOOTH MEpEXi y pasi MOpyIIeHHS KaOeIbHOI CHCTEMH.

Pucynox 1.3 — CTpykTypHa cxema TOmoJIorii «3ipKay

3a TMIIOM cepeaOBMINA Mepeaayi:

Tunu cepenoBulia repeaayd y Mepexxax noAUIIIOTHCS Ha MTPOBIAHI 1 0€3MPOBOIOBI.

e [lpoBigHi ABIAIOTH COO0IO MIAHI (KOaKCialbHI, BUTA Mapa) YM ONTHYHI KaOeJl.

e be3npoBosioBi cepefoBuIla — 1€ pajiioKaHaIu, 1HPpaduepBOHI YM BUIAUMOTO

CIEKTPY KaHaJIH.

AkicTe KaHaNy IMepenadl JaHUX CUJIBHO 3aJICKUTH BIJ BHOOPY cepeoBHIIA
nepeaadi, OCKIIbKA Oe3MpOBITHI CEepPeNoBUINA OUTBII COPUHUHATIMBI 0 PI3HOTO POIY
CJICKTPOMArHiTHUX IIYMIB Ta CTaHY HaBKOJIMIITHBOTO cepeaoBuina. Hampukiian Boiora
MOTo/la YW HASIBHICTh BEJMKOI KITBKOCTI MOTYXHOI TEXHIKM SIBIIA€ 3a3BUYail COOOIO
3aBaay Mg Oe3MpoBiAHUX cepenoBuil. [IpoBimHI KaHaiM Tiepenadl AaHUX 3a3BUYA
OB CTIHKI 10 BIUIMBY 3aBaj 1 HAJAAIOTh OIBII IMPOKUN Ta HaAIMHUN KaHa nepenayi

JAHUX MPOTE MOTPEOYIOTh TOPOKYE Ta CKIIAHIIIE Yy SKCIUTyaTallli.
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. raJbHi NPUHIMIINA MO0OYI0OBH CYYACHUX KOMIT IOTEPHUX M H
1.3 3ara 00VI0BH Cy4ac KOMIT’I0TEe epex Ha

MiINPUEMCTBI

KopnoparuBua mepexka (Corporate Network) — me mepexa, sika 3a0e3rnedye

00’€THaHHSI BHYTPIIIHIX TMPOIECIB PO3MOIIEHUX O(]ICIB Ta MIAPO3/IIIIB KOHKPETHOTO

HiANPUEMCTBA Y MaKCHUMalbHO €(eKTUBHY, €pProHOMIUHY Ta 3axXHUIIEHY €IuHYy

indopmMariiiiny mepexy [2, 8].

Jle BUKOPUCTOBYIOTHCSI KOPIIOPATUBHI MEPEXKI:

VY xomraHissx 6i3Hec-TIJIaH sIKO1 sBJIsie 00010 BeJIeHHS O13Hecy uepes diutianbHi
CTPYKTYpH. SK NMpUKIa] MOKHA IPUBECTU: OAaHKU, TPOMUCIIOBI MAIPUEMCTBA,
nignpueMcTBa y cdepl 100yTKy KOPUCHUX KOMAJIWH, TOPrOBl Ta MEIUYHI
KOMIIaHii.

HeBenuki mianpueMcTBa, Uisi BBEJAEHHS aBTOMAaTH3alli poOOYMX MPOIIECIB,
OOMiHY CHUJIbHUMU JAHUMU Ta PECypCaMH.

HaykoBi opranizamii ais cTaOiIbHOTO Ta IIBHJIKOTO OOMIHY HayKOBHMH

JAHUMHU, PO3NOIITIEHHS! PO3PAaXyHKOBUX PECYPCIB.

[Ipu cTBOpEHI KOPIIOPATUBHOI MEPEXkK1 BAPTO BPAXOBYBATH TaKi OCOOIUBOCTI SIK:

[TigmpueMCTBO 1 MPAIIBHUKH, SIK1 OyTyTh KOPUCTYBATHUCS MEPEKEIO.
CepenoBuiiie MOJCITIOBAHHS MEPEKI.
[IporpamHi 1 anapatHi pili€HHs ISl i1 CTBOPEHHS.

HanamryBaHHs Ta CynpoBiJl FOTOBOI MEPEXI.

[TobynoBa apxiTeKTypud 1 BHOIp TEXHOJIOTII [JIi KOPIOPATUBHOI MEpPExi

CKJIAJIA€ThCA 13 TaKUX eTariB [2, 3]:

BuObip enemeHTapHMX OO’€KTIB, sIKI BXOJSTh y MeEpEXKYy OOMIHY JaHUMHU
(KoMIT 1OTEepH, BiilcOKaMepH, TeJIe(OHH, MPUHTEPH 1 T. 1.).

Bubip BHYTpIIIHBOI JIOTIKM MEpexXi, B 3aJeKHOCTI BiJl (yHKIIH, SKI BOHA
MOBUHHA BUKOHYBATH.

Ha ocHOBI Bke BUOpaHHX MapameTpiB, 3HaAXOAATHCS PIIICHHS, SIKI BUPIIIYIOTh

ITOCTaBJICHI 3aBJaHHA.
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1.3.1 llpunumunyu nodya10BU KOPNOPATUBHUX MeEPexK

CtpykTypa opranizariii, HE3aJIeKHO BiJl BUIY TISUIHOCTI, BKJIIOYAE YHUCIICHHI
MIJIPO3/LIH, K1 O€3M0CepeIHhO BUKOHYIOTh KOHKPETHY AISUIbHICTh KOMITaHIi, a TaKOX
yOpaBiiHHS, Oyxraiarepito, KaHuessapiro Ttomo. [ligpo3ainu kommaHii MPOHM3aHI
BEPTUKAIBHUMHU Ta TOPU3OHTAIILHUMU 3B'I3KaMU, OOMIHIOIOUUCH 1HPOPMAITIETO, a TAKOXK
BUKOHYIOUH OKpEMI YaCTHHHU OJIHIET "BeMKOT poOoTH". Y 1IbOMY BUTIAJIKY JACSAKI BIJUILIH,
Taki SK YyOpaBliHHA, (iHAHCOBa CiIyxk0a Ta CIyKOM TIOCTayaHHs, MPAIIOITh 13
30BHIIIHIMH MapTHEpamu (0aHKOM, MOJAATKOBOIO 1HCIIEKIIIEI0, TOCTavYaIbHUKAMHU TOIIIO),
a TaKOX 3 (UITISIMU KOMITaHii.

Takum yMHOM, Oprasizauis OyJb-SKOTO PIBHA — 1€ B MEPILy YEpry CYKYIHICTb
B3a€EMO/IIIOUMX MIIPO3A1IIB, KOKEH 3 SKHX MOXE MaTH BJIACHY CTPYKTYpY. HiApO3ILTU
(yHKII10HAJIBHO B3a€EMOIIOB’ s13aH1, TOOTO BOHM BUKOHYIOTh MIE€BHI BUJIU POOOTH B MEXax
OJIHOTO OI13Hec-Tporiecy, a TakoX 1H(dopMalio, OOMIH JTOKyMEHTamu, (¢akcamu,
MUCBMOBI Ta YCHI 1HCTpYKIUi Tomo. KpiM Toro, mi miapo3Aiiv B3a€MOJIIOTH 13
30BHIIIHIMA CHCTEMaMHM, 1 iX B3a€EMOJIS TaKoX MoOke OyTh 1HPOPMATHUBHOI Ta
dbynkuionansHO10. KpiM TOT0, 3B’ 430K MIXK YCIMa €JIEMEHTaMH OpraHi3allii 3/[1HCHIOEThCS
3a paxyHOK KOpIOpaTUBHOI Mepexi. | Taka cuTyaiisi CTOCYe€ThCS MaiKe BCiX
opraHizailiii, He3aJIe)KHO BiJl BUAIB AiSUIHOCTI, SKUMH BOHU 3alMalOThCS - JEPKaBHOTO
oprasy, 6aHKy, MPOMHUCIIOBOTO MiAMPUEMCTBA, TOPTOBOI KOMITaHii, TOIIO.

1.3.2 BynoBa KOpnopaTUBHOI Mepe:Ki

KopnoparuBaa Mepexa CKIagaeTbes 13:

e KiHuese o6yaHaHHS 1JIS1 KOPUCTYBAIB.

e KanainiB 3B’513Ky, 11le MOXXYTb OyTH Pi3HOTO poAy KaOesl MiJHI YU ONTHUYHI Ta

0e3/IpOTOBUH 3B’SI30K.

e MepexeBe yCTaTKyBaHHS: KOMYTaTOPH, MapIIPyTU3aTOPH, MEPEkKeBl PUIBTPH,

[IUTFO3U CTUCKAHHS Ta ONTUMI3aIi] JaHNUX.
e AnmnapaTHe 3a0€3MeUeHHS, 1110 HAJa€ MOCIYTH Ta PECYPCH B MEPEXKI: cepBepu O6a3

JaHuX, BeO-cepBepH, U poBi TeraedOHHI CTaHIII1, TOYTOB1 CEPBEPH 1 T. .
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[TobymoBy Mepexi MiAMpUEMCTBA Kpallle 3a BCE MOYATH 13 MPOCKTYBaHHS, HA
IbOMY €Tali MOJIHUBO PO3POOUTH YyClI JOKYMEHTH, KI OMUCYIOTh (PYHKIIOHYBaHHS
CUCTEMH, PillleHHS sIKi OyAyTh BUKOPHCTOBYBATHCS MPH MOHTAXY Ta HAJIaro)KyBaHHI,
BpaxyBaTH BCl MOXJIMBI BUTpaTH Ha BIPOBAKyBaHy cuctemy. Hampuknan mpu
dbopmyBanHI 1H)OPMAIIHHO-00YUCTIOBATLHOT MEPEXKi ISl HEBEIIMKOTO TIIIPHEMCTBA,
BUKOPHUCTOBYIOTh HAMO1JIBIII JOCTYITHI, HE BUMOTJIMBI JI0 allapaTHUX PECYpPCiB MporpamMHi
pimeHHsa. | HaBmakuW CTBOPEHHS apXiTEKTypH ISl BEJIMKOI KOMIIaHIl C MIMPOKHUM
npodisieM JiSIBHOCTI, JOLUUIBHO OyjJ€ BUKOPUCTAHHA TOTYXXHUX Ta THYYKUX

iHCTpyMeHTIB [3, 8].

1.3.3 3aranbHa apxiTeKTypa KOpPHOpaTUBHOI Mepe:ki

VY 3aranbHOMYy BHUNAJAKy Mepexa MIIANPUEMCTBA — L€ CKIagHUM HaOip
B3a€MOIIOB’SI3aHMUX Ta Y3TO/KEHUX MK Cc000I0 amapaTHOrO Ta MPOTPaMHOTO
3a0e3MeueHHsl, 10 HaJae nepeaavy iHdopmariii MiX pi3HUMH BiAaIEHUMU TpOrpaMamMu
Ta CUCTEMaMH, 10 BUKOPUCTOBYIOTHCSI Ha MIAMPUEMCTBI. 3aBISIKA HASIBHOCTI KUIBKOX
HEHTpiB OOpOoOKM JaHMX, KOPHOpPAaTUBHI Mepexi € po3nofuieHuMu  (abo
JENEHTPAII30BAaHUMHU ) KOMIT IOTEPHUMU CUCTEMaMHU.

ApXITEeKTypa KOPIOpPaTUBHOI MEpeXl BKIOYAE B ceOe MpOBiAHI Ta Oe3MpoBiIHI
3'eqHanHs. ['00BHI 1M apxiTekTypu Mepexi [10]:

e [IpocToTa BIpoBaKEHHS - PO3TOPTaHHS PIILICHHS B HAMKOPOTII TEPMIHH.

e [HyukicTb 1 MacmITabOBaHICTh — MOJYJIbHA apXITEKTypa JI03BOJISIE
BIIPOBADKYBATH TUIBKM Ti PIIIEHHA, SIKI HEOOX1JHI B JIaHUA MOMEHT, 3
MO>KJIMBICTh TIOJIAJIBIIIOTO 3pOCTaHHs 1H(QOPMAIIIHHOT IHOPACTPYKTYPH.

e besmneka - 3aXuCT MPU3HAYEHOTO JIJIsi KOPUCTYBava Tpadiky, CTIHKE 10 BIIMOB
BUKOHAHHS TapaHTy€e CTa0lIbHY poOOTY Mepexi HaBITh IiJ1 Yac aTak.

e [lpocrtoTa ympaBiiHHS — LEHTPAJi30BaHE YMPABIIHHS BCIEIO MEPEKEBOIO
1H(PaACTPYKTYPOIO.

Posrnsan mepexi mianpueMcTBAa YU OpraHizailii MOXJIMBUM y pi3HUX cdepax —

CHCTEeMHIH, QyHKI[IOHANBHIN Ta CTPYKTYpHiii [8, 9].
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3 QpyHKIIOHATBHOI TOYKHU 30py KOPIOpaTUBHA MEpeka € €PEKTUBHUM HOCIEM JIJIs
nepeaadi inpopmartii, He0OX1THOT 711 BUPIIIICHHS TPOOIEM KOMIIaHii.
3 CUCTEMHO-TEXHIYHOI TOUKH 30py, Mepexa MIANPUEMCTB - 1€ I[ITICHA CTPYKTYpa,

10 CKJIAZAETHCS 3 IEKUTPKOX B3a€MOIIOB’ SI3aHHUX Ta B3a€MOJIII0UHX piBHIB (puc. 1.4).

CremiamizoeaHi 474 JaHOT OpraHizamii
JOMATKH KOPHCTYBALBKOIO PIEHA

CepricH: eIeKTpoHHA NOMITA, 3aC00H
CIIBHOT pOOOTH.

Creremu kepyeansa BT

Omnepamifini cHCTEME

TpancoopTHA CHCTEMA: IOKATBH] 1 INIODATBHI MEpPEsK]

Komn roTepni cacTeMB

Pucynok 1.4 — ®ynkirioHanpHa cxema 3B’ A3KiB Y Mepexki MANMPUEMCTBA

[3 CTpyKTypHOi TOYKH 30py KOpIIOpaTHMBHA MEpeka - II€ 3MilIaHa TOMOJIOT1YHA
Mepexa, 110 BKJIIYA€E KibKa JOKaIbHUX Mepex. KopnopatuBHa Mepexa 00’ enHye il
KOMIIaHIi Ta CTBOPIOE €IMHHUI KOPIOPATUBHUM 1H(OPMAIIHHUNA MPOCTIP 1 € BIACHICTIO
KOMITaHii. 3 Ii€T TOUKH 30py KOPIIOpaTUBHA MEPEKa BiIOOpakae CTPYKTYpy KOMIMaHii.

3aJIe’KHO Bl pO3MIpY oprasizailii po3pi3HsIOTh:

e Bigomui Mepexi — 3arajaom 1€ OJIUH Y JieKiIbKa OyIUHKIB.

e Mepexi oHIel a00 AEKUIBKOX HE BEJIMKUX OpraHi3alliil.

e Mepexi KOPIOPaTUBHOTO MACIITA0Y — MOXKYTh OXOIUTIOBATH BETTUKI TEPUTOPIi.

3 60Ky CUCTEMHO-TEXHIYHOI TOUKU 30py KOPIIOpAaTHBHA MEpexka - IIe CUCTEMa, IKa
HAJa€ KOpPHUCTyBa4aM Ta TporpamMamM Hallp KOPUCHUX TOCHyr (CepBICIB),
3arajJbHOCHUCTEMHHUX Ta CIEIliali30BaHUX NOAAaTKIB, Ma€ HaOlp KOPUCHUX (PYHKINN 1
BKJIIOYA€E TOCIYTH, 5Kl 3a0€3MeYuTH HOpMaibHE (PYHKI[IOHYBaHHS KOPIOPATHUBHOI

MEpEexKi.
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1.3.4 Ilpunumn iepapxii Mepexi
Iepapxiuna Mojaenpb sBsie cO00r0 (PyHIAMEHT I MEPEKeBoi 1HPpaCTPyKTypH:
M1KIII0OYEHHS KOPUCTYBaviB, PUHTEPIB, ckaHepiB, WAN MapuipyTHu3aTtopis, IpUCTPOIiB
Oe3mneku, cepBepiB 1 T.1A. lepapxiuHa MoJenb JUINTh MEPEKY Ha TPU OCHOBHI piBHI 200
MOJTYJIAL.
PiBHi iepapxiunoi moaem [10]:
e PiBenr gocrymy (Access Layer) — Hamae kopucrtyBauyam abo MPUCTPOSM
(npuHTEp, CKaHEp, 1p-TeNePOH) JOCTYI O MEPEXKI.

e Pisens posnoaury (Distribution Layer) — o0'eqHye piBHI JOCTymy Ta Hajae
JIOCTYII JIO PI3HUX CEPBICIB OpTaHi3aIllii.

e Piensb sapa ado 6a3owii pieHb (Core Layer) — 00'eqHye piBHI po3moainy y
BEJIUKHUX MEpexKax.

i Tpu piBHSA HajalOTh pi3HI GQYHKIIT 1 MOKIUBOCTI. 3aJIe’KHO BiJ HEOOX1THOCTI
MOXYTh 3aCTOCOBYBaTHUCS OJWH, ABa ab0 Bci Tpu piBHA. Hampukian nias odicy 3
KUIBKICTIO KOPUCTYBauiB MeHIe 10 Mae ceHc BIPOBAIKYBATU TIJILKU PIBEHb JIOCTYITY.
JUIsS. BEJIMKUW Opradizailii, 1o 3aliMae KiJibka TOBepXiB abo Uty OyniBiwo, Oynae
PO3YMHHMM 3aCTOCYBaHHsI SIK PiBHS JOCTYIY, Tak 1 piBHS po3noaury. s Bennye3Hux
Mepex, 00'eTHYIOTh KiJIbKa OyaiBeIb HEOOXI1JIHI BC1 TP PIBHI: PIBEHb JOCTYIY, PIBEHb
PO3MOLTY 1 piBeHb sfpa. Jlami Oyae po3risiHyTO OLIbII AETaIBHO YC1 PIBHI MEPEXKI.

PiBeHb OCTYIy € TOYKOIO BXOJIY JJII KOPHUCTYBauiB 1 MEPEXKEBUX IMPHUCTPOIB,
TaKuX SIK: cKaHepw, npuHTepH, IP-tenedonu. JJocTynm MOXIMBHIA, SK MO KaOEIO Tak

0e3npoBooBuii. PosrisiHeMo soriuyny cxemy piBHs noctymy (puc. 1.5).

KomyTarop

Kopuerypanskmii ITK

Pucynok 1.5 — CxemMa piBHIO JOCTYIY
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PiBeHp po3mnoziay — oOcayroBye 0€3fiu Ba)XJIMBUX CEPBICIB MEPEXki. TOJIOBHUM
3aBJIaHHSAM PIBHS PO3MOALTY € 00'€THAHHS BCIX KOMYTAaTOpPiB PiBHS JIOCTYIy B €IUHY
Mepexy. Lle m03Bosisi€ 1CTOTHO 3MEHIIMTH KUIBKICTH 3'€/lHaHb. SIK MpaBWIIO, came /10
KOMYTAaTOPIB PO3MOILTY TiIKII0YAI0THCS HAMBAXIIUBIIII CEPBICH MEPEX Ta 1HIIT MOYJT
Mepexi: Mmomynnb Mepexi Internet, momgyis WAN mepexi, MOIysb 1aTa-IIEHTPY

[Ipuctpoi piBHS PO3MOALTY Iie, SIK IPaBHIO, KOMyTaTtopu TpeThoro piBusa (L3)
moneni OSI. Komyrtartopu 3miiiCHIOIOTH MaplipyTu3aililo Tpadiky Mik CerMeHTaMu
mepexi (Mix pisaumu VLAN), a Tak caMo pealtizyloTh CHCTEMY OC3IeKH 1 MepexkeBi
MOITUKH (KOHTPOJIb JOCTYIY).

PiBeHbp po3monuly € AyKe Ba)XJIMBOK JIAaHKOIO B POOOTI BCi€El MepeeBOi
1H(}paCTPYKTYpH 1 BUMArae BUCOKOMPOYKTUBHOTO, CTIHKOTO /10 BIIMOB BUKOHAHHSI.

JlocUTh 4acTOI MPAKTUKOIO € 00'€THAHHA PIBHS PO3MOAUTY 3 PIBHEM sapa, SKILIO
1[€ J03BOJISIIOTH PO3MIPU MEpEeXl1 1 BUMOTH JO MPOIMYCKHOI 3AaTHOCTI, JJI 3HUKCHHS
BUTpPAT 1 3arajbHOr0 YHMCJIa BCTAHOBIIOBAHUX MPHUCTPOIB. PO3IIIIHEMO JIOTIYHY CXeMy

piBHs po3noziny (puc. 1.6).

Komyratopr
PO2MOALTY

Pucynok 1.6 — Cxema piBHIO pO3NOALTY

PiBens simpa — au3aiiH BEMKUX KOPIMOPATUBHUX MEPEX, IO OXOIUTIOIOTH JiBa 1
OinbIe OynaiBeb, 3000B's13y€ BUKOPUCTAHHS PiBHS sifpa. ['0JIOBHUM 3aBIaHHSIM PIBHS
aapa € arperaiiss ToOTo 00'€qHaHHS BCIX KOMYTAaTOPiB PIBHSA PO3MOAUTY B €IUHY

Mepexy. Lle 703BosIsie€ 1CTOTHO 3MEHIIIMTH KUIBKICTD 3'€ JHAHb.
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PosrisHeMo storiuny cxemy piBHs siapa (puc 1.7).

Pipens agpa

Komyraropn
POINOTITY

Pucynox 1.7 — Cxema piBHIO sifjpa

KomyTaTopu abo MapiipyTu3atopu piBHS sijpa HE MOBMHHI BUKOHYBAaTH Oyb-
AKUX CKJIQJHMX JIA. iX OCHOBHA (DYHKIS L€ MapumpyTusamis Tpadiky MK pIBHAIMU
Mepexi. Takok BOHU MPOITyCKalOTh uepe3 cede Tpadik 13 30BHITHBOT MEPEKI.

1.3.5 TomnoJiorisi Mepeski mignpueMcTBa

Haii0inpm yactile BUKOPUCTOBYETHCS NPHU MOOYAOBI KOPIOPATUBHUX MEPEK
TOTMOJIOTIST TUMY «3ipka». AJDKE BOHA Ma€ BEJIMKY IEHTpali3allilo Mepexi Ta
HE3JIEKHICTh POOOTH MEPEXKi BiJA MPaIe3aTHOCTI OKpPEeMHX MPHUCTpOiB. JlokambH1
00UYHCITIOBAIbHI MEPEX1 3 TAKOK TOMOJIOTIEI0, SIK MPABUIJIO, MEHIIT HAIIHI, HIXK MEpexKi
13 3aTaJIbHOIO IITMHOKO KIJIBIIEM, i€ 11 Mpo0JieMa BUPIIITYEThCS 32 PaXyHOK TyOJIFOBaHHS
LHEHTpaJIbHOTO By3na. PanianbHa KoHpirypaiis epeKTUBHO MOKe OyTH BUKOpHUCTaHa B
aBTOMATH30BaHIil CUCTEMI KepyBaHHs, 1110 BUKOPUCTOBYE IIEHTpaIbHy 0a3y gaHux. Jlo
OCHOBHOTO HEJIOJIKY paJiaJbHUX TEXHOJOTIA CIiJl BIJHECTH 3HAYHE CIOKWBAHHS
Ka0eJTto, 1110 MPUBOJUTH 10 BUCOKOI BAPTOCTI MEPEX1, OCKIILKH MOTPIOHO MPOBECTH Bij
KOKHOTO IEHTPaJbHOrO0 By3Jla KOMyTalli KalOedab 10 KOXKHOTO By3/a KIHIIEBOTO
o0alHaHHS, OKPIM LIbOT'O OCKIJIBKHU B pa3i BUXOAY 3 JIaJy LIEHTPAJIbHOTO By3J14, Bl HBOTO
BUMAaracThCcs BUCOKA CTIMKICTH 10 BIMOB.

PosrasiHeMo npukiiaj Takoi KOPIOPaTUBHOI MEPEXI Y SIKOT € IIEHTpalibHUM odic Ta

HEOOXiTHMI HaXIHMHMN 3B’ 430K 13 ¢igianom (puc. 1.8).
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FonoeHuMi odic
Mao6BineHi poboui cTaHuiT

PapioTouka gocryny

&7

Cepsep Cepeep

BiaaaneHui nigposain

MapuwpyTusatop MapuwpyTusatop

e _7:1_:: I

Npurrep HomyTatop KaHan nepegaui uepes

rnobansHy mepery

KomyTaTop

@%

IP-TenedoH

. % PoBoi crauii

PoBoui cranuii

Komyratop

Pucynok 1.8 — [Ipukian KopmopaTuBHOT MEPExKi

[linBoisAuM MIACYMKH KOpPIIOpaTMBHAa MeEpeXa Jla€ HacTyIlHI IepeBaru
H1IPUEMCTBY:

e 30unbiieHHs e(GEKTUBHOCTI Tpalll 3a PaxyHOK OpraHizallii mMapaieJbHUX
PO3PaxyHKOBHX HPOIECIB, HYOr0 HE MOXJIMBO JOCATTH TPU HasIBHOCTI
NOTY>XHUX, aJleé aBTOHOMHHUX PO3PaXxyHKOBUX pecypcax.

e CriiikicTh 70 300iB 1 BiJIMOB OKPEMHUX E€JIEMEHTIB MEpEeXi, OCKUIbKA BOHU
NEPEHOCITHCS MEHII OOJIICHO SKILO Il €IEMEHTH 00’ €IHAaH1 Y OIHY MEPEXKY;

e JlyOmoBaHHS JaHUX Ha PI3HU TUIH MEPEKEBHX HOCIIB, MOXJIMBICTb PI3KO1
3MiHKM KOHQIrypailii, nepeaapecyBaHHs 3alUTIB — 1€ Te, 10 Ja€ 3pOOUTH
Mepexa Mpu BiIMOBAX.

e [lpuckopeHHsi BHYTpIIIHBOI KOMYHiKallii, MOXJIMBICTb BUKOHYBaTH BEIUKY
KUIBKICTh 3aBJaHb OJHOYACHO, SIKI MalTh CHUIBHUN pPE3yJNbTaT, CYTTEBO
CIIPOIIYETHCS KOJIM HAJIaroykeHa cucreMa e(peKTUBHOI 1 IBUIKOT KOMYHIKAITIi
MDK PI3HUMHU CTPYKTYpaMu OpraHizarii.

3HWKEHHS BUTpaT, MPULIBUALIECHHS OOCIyroByBaHHs KIIEHTCHKUX 3asB,

3MEHIIEHHS CTPOKIB PO3POOKH 1 3alpOBaKEHHS HOBHX MPOIYKTIB — L€ JIUIIE Majuil

CIIMCOK TOTO III0 HA/Ia€ pallioHaIbHO MTOOYA0BaHA KOPIIOPATUBHA MEPEKa.
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BUCHOBKHA

Y xomi mepmioro po3aury OyJi0 TPOBEICHO aHaji3 MHUHYJIOTO PO3BUTKY
KOMIT'FOTEPHUX MEPEXK, MPUYMUHU X MOSBU Ta YMOBH B SKHX BOHH 3'siBUiHCA. [[1s1 TorO,
o O CTBOPHUTH MPOEKT Mepexi, OyB mpoBeaeHUH orisy Kiacudikailii iHpopMaIliiHo-
00UYHCITIOBAILHUX MEPEXK, X KJIacu(piKOBAHO 3a TAKUMHU KPUTEPISIMH SIK: TEPUTOpPiaIbHE

PO3MEXKYBaHHS, B3AEMOIIS1 y MEPEXKI1, IIBUAKICTH, TOTIOJIOT1S Ta THUIT CEPEIOBUILA MEPEXKI.

Takox OyJ0 aHaJ130BaH1 Cy4yacHi KOMIT FOTEPHI MEpPEeXki K1 BUKOPUCTOBYIOTHCS Y
poOOTI MIANPUEMCTB — KOPHOpPAaTUBHI Mepexi. BuzHadeHi cneuudika ix podotu Ta
XapaKTEepHI I HUX 0COOIMBOCTI pOOOTH 1 HAJIAIITYyBaHHs. Bynu npuBeneHi npukiaau
TOMOJIOT1I, 1€papxii, apXiTEKTypHu PI3HUX KOPHOPATHUBHUX MEPEX, Y XOAl 4oro OyIio

BHU3HAYEHO OCHOBHI IIPUHOUIINA HO6YIIOBI/I TAaKOI'o poay MCpPCIK.
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2. BUBIP MEPEXEBOI'O TA IPOT'PAMHOI'O 3ABE3IIEYEHHSA
JJIS IIOBY OB MEPEXI
2.1 IlocTanoBKa 3a1a4i MoAepHi3alii Mepexi

Ha mianpuemcti TOB «lunyctpiansai Cuctemu ABTOMaTH3aIli» Yy 3B S3KY 13
PO3BUTKOM Ta POCTOM IMPAIIBHUKIB 3’SIBUJIOCS PIIICHHS IPOBECTH MOJEPHI3aIlito
KOMII FOTEPHOT MEpexi.

PosrnsgHemMo mo4yaTkoBy MepeKy Ha KapTl MIANPHEMCTBA Ta il TONOJIOTIIO J0

npoBeieHHs MozepHizalii (puc. 2.1, 2.2).
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Pucynok 2.1 — Burnsin nonepenHboi Mepexi Ha KapTi MiANMPUEMCTBA

Hopuctysau 2 HKopuctysau 1

Pucynok 2.2 — Tonosoris nonepenHboi Mepexi
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[IpuBeieMO OCHOBHI YMHHHUKH, SIK1 PU3BEIIU JI0 PIIICHHS MOJEPHI3aIlli MEpexKi:

e Mepeka Majia HEBEIMKMN KaHall 3B 3Ky, SIKHM HaJaBaBCs IMPOBAWIECPOM —
MakcuMasbHa mBHAKICTH 100 MGiT/c. L{poro O6yio He OCTaTHRO AJISt MOTOYHHUX
noTped, He KaXKy4dd BiKE PO MOAATBIIUN PO3BUTOK.

e Tomooris nmomnepeaHpoi Mepexi Oyna «KIIblEe» — KOJUCH I1e 0yJI0 rapHUM
pIIICHHSM, SIKE TI03BOJIMIIO (pipMi MIBUIKO Ta OUIBII-MEHII SKICHO PO3TOPHYTH
MepexXy Ha MiAIPUEMCTBI. AJie Ha JaHUM Yac — 1€ BXKE TEXHIUHUN apXai3M.

e VY xoai po3BUTKY (pipMH Ha PUHKY BOHA PO3IIMPHUIIACKH, CTaJla MaTH OLIbIIE
MpaIiBHUKIB, @ OTXKE 3’ IBIJIKCSI HOBI KOPUCTYBadl MEPEXI.

e 3’sBuiiacs moTpeda y BUKOPUCTAHHI TAKOrO0 MPOTrPaMHOI0 3a0€3MEUCHHS K
«1C», a BoHa y cBOill poOOTI MOTpeOy€e MEpexy, sIka Ma€ TapHy MPOMYCKHY
3IATHICTb.

[Ipu BUKOpHUCTAaHHI TOMOJOTII THUITY «KIJIbIE» OYyJI0 HE MOKIIMBO IIBUJIKO 1 JIETKO
3MIHIOBAaTU KOH(DIrypallir0o MEepexi, 1110 HEraTUBHO BIUIMBAJIO HAa PO3BUTOK KOMIIaHII B
migomy. Tormosoris Kijiblie He T03BOJIsIa PO3rOPTAaHHS MEPEXKI, 110 MAE BY3JIH 13 P13HOIO
MPOITYCKHOIO 3/IaTHICTIO, OCKUIBKHM TOTOJIOTISI Taka, 10 mependavaiia BUKOPUCTAHHS
MaKCUMaJIbHOI MPOIMMYCKHOI 3JaTHOCTI Ha KO>XHOMY 13 BY3IIIB, SIKIIO BHHHMKA MOTpeda
xo4a 0 Ha OJTHOMY 13 HHUX — II€ MPU3BOIUIIO JI0 HE €(PEKTUBHUX BUTPAT.

[linTpumka Takoi Mepexi y poOOYOMy CTaHl TaKOK Maja BEJIUKI CKJIAJHOCTI,
OCKUIbKM TIOTPIOHO Oysio 3a0e3MeurTH Mpane3fgaTHICTh KOXKHOTO By3Ja, IO MPU iX
301JIBIIIEHI € Iy>K€ CKIIQIHOI0 1HKEHEPHOIO 33]a4elo.

PosropranHss ~ HOBUX  CEpBICIB  Takux, SK  BIJJaJ€HE  KepyBaHHS,
BiJICOCTIOCTEPEKEHHS, KOHTPOJIb IOCTYIY, TOTPEOYIOTh BUKOPUCTAHHS CHEI1ai30BaHUX
MEpEXKEBUX BY3IIIB — CEPBEPIB, K1 MPU TOTOJOTIT «KUTBIIE» MIATPUMYBATU CKIAIHO Ta HE
e(EeKTUBHO.

[ToTpiObHO Oyno GBI MIBHAKE 3 €HAHHS 13 TJIOOATBHOIO Mepexero Internet ta
CIIPOMOJKHICTh MEpeki MIATPUMYBAaTH BUCOKOIIBUAKICHI 3’€QHAHHS, IS IIBUAKO1
nepenadi (Qaitmi Ta BigeokoHpepeHiii. Bee e He MoxummBO 0€3 GpyHAaMEHTaIbHOI

3MIHHM TOIOJIOTII].
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ITepen mpoBeeHHAM MOJIEpHI3allii MEpeXi MPOBEAEMO 3aMipd HIBHJIKOCTI Y

MEpeXkKi 3a JOMOMOIO0 KOHCOJIBHOT Bepcii mporpamu «Speedtest» [11]. Pesynbratu

BUMIPIOBaHHS IIBUIKOCTI MOKHA OQUMTH Ha MAJIOHKY HUX4Ye (puc. 2.3).

Server: Triolan - Poltava (id = 10867)
ISP: Content Delivery Network Ltd

Latency: 1.2 ms ( 0.6 ms jitter)
Download: 87.9 Mibps (data used: 42.4MiB)
Upload: 88.2 Mibps (data used: 42.4MiB)
Packet Loss: 0.0%

Pucynok 2.3 — Pe3ynbrat lIBUAKOCTEN MONEPETHBOT MEPEXKI

st Toro, mo 6 po3poOUTH ehEeKTUBHY JIOKAIbHY MEpEeXy s IMiANPUEMCTBA

NOTP1OHO MepepaxyBaTH OCHOBHI BUMOTH JI0 MEPEXKI:

MOXIMBICTh JIETKO pO3LIMPIOBATH MEPEXY, JOJAaI0UM JO Hel HOBHX
KOPHCTYBauiB Ta 00JIaJHAHHS.

3abe3neuntn mBHAKICTE 100 M6iT/c kopucTyBauam Tta 1 ['0iT/c cepBepHOMY
00J1aTHAHHIO.

besneka iHpopmariii, 1110 MEpeIatOTHCI Y MEPEKI.

31aTHICTb NMPaLOBATH 13 Cy4YaCHUMU CUCTEMaMHU B1JI€OCTIOCTEPEIKCHHSI.
[TigTpuMyBaTH HEOOXi1IHY KUTBKICTh MIEPCOHATBHUX KOMIT IOTEpiB — 18 miT.
HapnaBatu KopucTyBayaM MOXJIMBICTh IIBUAKOTO Ta HAAIMHOIO AOCTYIY 0
cuctemu 1C, cepBep K01 MOBUHEH OyTH PO3TOPHYTHH Y MEpEXKI.

MaTu MOXJIMBICTH 3PYYHOTO pO3JAPYKYBaHHS 1HQOpMaLli Ha MEpPExKEBUX

IPUHTEPAX.

JI1s1 JOCSITHEHHSI TTOCTaBJICHUX BUMOT MEPEI MEPEKEI0 HEOOX1aHO:

Bubpartu cepen aHayioriB MepexxeBe 00J1aJHaHHS.

3pobutu BUOIp cepBepHOro obsaaHanus s poootu 1C.
Bubpatu npuntepu Ta o0IaaHAHHS IJIs B1IEOCTIOCTEPEKEHHS.
PospaxyBaTu mapameTpu Mepexi.

CTBOpPUTH TPOEKT MEPEXKi MiAMPUEMCTBA.

[IpoBecTH TeCTyBaHHS MEPEXKI.
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2.2 Bubip mepexeBoro o01agHaHHs

2.2.1 Kabeanb

Buta mapa — Ha cbOrojHI 1€ HAWUIMOMYJISAPHIIIUNA BUJ KaOeo I JIOKAJIbHOL
mepexi [3]. V #ioro ckiax BXOAWTh 0JlHA a00 KijbKa Imap MPOBOIIB, KOTPI 3BUTI pa3oM.
3BUBAaHHS BUKOPHUCTOBYETHCS MJIs MIABUIICHHS 3aBajocTikocTi. KokeH 3 MpoBo/iB
MOXKE CKJIaJaTucs 3 OJHIET a00 MEKUIbKOX JpOTiB. Y TMEpHIOMY BHUIIQJKy MEHIIE
THYYKICTb 1 MIIIHICTh, aJI€ TAKOK MEHIIIE 1 3aracaHHsl CUTHay. baraToxmibHUN Kabenb
BUKOPUCTOBYETHCSI TP BUTOTOBJICHHI KOPOTKHX TMEPEXIAHUKIB — MaTYKOPIIIB, IO
3aCTOCOBYIOTHCA JUIs 3'€AHAHHS NpuiiaziB 3 po3erkamu JIBC.

J11s1 60poTHOU 3 MepenKogaMu Kabeab MOKe MaTH OJIUH €KPaH, SIKUM € 3arajibHUM.
VY upomy Bunaaky BiH HazuBaeThesi FTP. ¥V pasi ekpanyBaHHs KOXKHOI Mapu OKpeMo 1ie
kabenp U/FTP. SIkmio 10 1bOro J0JIaTKOBO ICHYE 1 3arajbHHI €KpaH, TO KaOeib
HaszuBaeThest S/FTP. Jlo mepeBar BUTOT apu MOKHA BITHECTH HU3BKY BaPTICTh HE TUTHKU
caMoro MpOBOJIY, aJie 1 3aCTOCOBYIOTHCS PO3'€MIB, & TAKOXK WOTO Mayly Bary i MpoCTOTY
NpOKJagKku Tpac. MiHycOM € HEBelMKa CTIMKICTh 1 HHM3bKa JOMyCTUMa JIOBXKHUHA
cermeHTa - He 6ubire 100 m.

Kabeni «kpydeHa napa» BUIyCKalOThCS 3 PI3HOIO SKICTIO 1 TPOITYCKHOIO 3JJaTHICTIO
curHairy. BoHu miapo3auisitoTbes Ha 8§ KaTeropii, mpuuomy, mepiia 3 HUX - Halripiia.
JInst  cydacHMX JIOKaJIbHUX OOYHCIIOBATBHUX MEPEX BUKOPUCTOBYIOTH Kabelb,
novynHarouu 3 kareropii SE.

PosrasiHeMo 1B1 HAMOUIBI TOMYJISPHUX KATETOPii KaOemto «BUTa mapay:

e Kareropisn Se (Catbe). Ilokpaiena Bepcis cat5. HaiimomyssipHimia kateropis
croroniHi. KabGenb 3qaTHU mepeaaBaTy aaHi 31 mBuakicTio Ao 1 I'6it/c. Bin
MOCTABJISIETHCS Y IBOX BEPCISIX: JIB1 Ta YOTUPH TIAPH.

e Karteropis 6 (Cat6). Cmyra npomnyckaHHs 1aHoi BUTOT mapu cTaHOBUTH 10 I'6iT
/ c. Ilepmmit kabenp, 37aTHUM TIpaltoBaTu 31 mBUAKICTIO 10 ['6iT/C, mpoTe Ha

HEBEJIMKIN BificTaHi. BBaXkaeThcs anbTepHATHBOIO catSe.
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Kpim kareropiii, migHi KaOesl poO3pi3HAIOTH MO KOHCTPYKIli. Buminsiors Takxi

pizHOBUIM Kabero (puc. 2.4):

UTP - kabemp B mpocTiii 000j0HI, 6€3 OpoHi ab0 3axHCHOTO EeKpaHa
(HeekpaHOBaHa KpydyeHa Tiapa). 3a3BUYaldl MPOKIATAETHCS  BCEPEIUHI
IPUMIIIEHb.

FTP - ekpanoBana kpydeHa napa (ekpaH 3 (HOIbIH).

STP - Tyt B 3aXMCHUI €KpaH MOMIIIEHa KOXHa Tapa MPOBOJIIB 1 MK JBOMa
000JIOHKaMu TIPOKJIaZieHa OpOHS 3 APOTAHOI CITKHU.

S/FTP Bin sxe SSTP - xaGenb 3 mo/BiitHUM ekpanyBaHHsM. [lepiiunii oOrutiTae
KOXHY Mapy OKPEMO, APYTHUM - OXOIUTIOE BECh MyYOK.

U/STP - ananor STP, ayte 63 30BHIIIHBOT OPOHI.

SFTP - 11 ekpaHoBaHa Kpy4eHa Mapa Ma€ HaWOLIbII TOBCTUM Kabelb 3 YCIX.
Mae Tpu expaHa: BHYTPIIIHIN, KU OXOIUIIOE MAPHI KWIM 1 JIBa 30BHIIIHIX.

OnuH 3 (hobru, 1HIIMHN 3 APOTAHOT CITKU.

S/ETP

3axuIeHa eKpaHOM BUTA Iapa:
-30BHIIIHII €KpaH 13 Mil,
-€KpaH Ha KOKHIH nmapi i3 Qonbru.

F/UPD
ExpanoBana BuTa napa:
-3aralbHHUH eKpaH 13 Qoabru

SF/UTP

3axuieHa eKpaHOM BHTA [apa:
-IIOABIHHUI 30BHIIIHIM €KpaH 13 Miai
1 honbru

U/UTP

He expanoBana BuTa napa:
-HEMA€ 3aXUCHOTO EKPaHy

Pucynok 2.4 — Tunu kabesnto «BUTa apa
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3 orysay Ha Te, IO MOTPIOHO 3a0e3MEUMTH Bl TEXHOJIOTII MBUIKOCTI Mepeaayl
nanux, a came 100BASE-TX ta 1000BASE-T. Bignaemo nepeBary y BuOopi kabemnro
BUTOI mapu kareropii Se Ta tumy UTP. Ockinbku came I8 KaTteropis 37aTHa
3aJI0BOJIBHUTH BCi TOTPEOHM MiANMPUEMCTBA, BIAMOBIAAIOYM 3aJlaHUM BHUMOTAaM IO JI0
MIBUIKOCTEH Ta MambHOCTI mepenadi. KpiMm Toro med Tum kabemio € TOmyJsipHUM

pILIEHHSM Il Takoro TUIty Mepex. OTxke BuOip kademto 1 mepexi — e UTP Catbe.

2.2.2 MapuipyTu3aTop

MapurpyTuzaropu 1ie Taki Ipuiaaau, Mo IpOMyCcKaloTh 1 HAMpaBIsaIOTh Yepes cede
JlaHI B MEpEX1 3a JIOMIOMOI'OI0 TAKETiB, 10 MICTATh Pi3HI THIHU AaHUX, Takl sK Qaiinm,
MOBIJJOMJICHHSI Ta PEryJsipHI Nepeaadl, HaIpUKiIajl, MpU CIUIKYBaHHI yepe3 IHTepHeT.
[lakeTn maHMX CKIIAIAIOTHCS 3 JIEKUIBKOX MIapiB (200 pO3LIiB), OAUH 3 SKUX MICTUTh
11eHTUdIKaIiiHy 1HPOpMaIIilo: BIAMPaBHUKA, TUIT JAaHUX, PO3MIp Ta, 110 HAWTOJIOBHIIIIE,
IP-agpecy npusHaueHHd. MapupyTu3aTop 34MTY€ JaHl 3 LbOTO PIBHSA, BU3HAYAE
MPIOPUTETH AAaHUX 1 BUOMpaE HAMKpaIuii MUISX JIJIs KOKHOT repeayi.

Mapuipytuzatop € TNOMIMPEHUM  IHCTPYMEHTOM  CYYacHHX  MEpPEeXeBUX
KOMIT'FOTEPHUX CUCTeM. BiH MiAKIIOYae MpaliBHUKIB OpraHizaliid 0 JOKaJIbHUX Ta
[HTepHEeT-MEpexK, M€ BUKOHYIOTHCS Maibkeé BCl BaXJIMBI [iJIoB1 omeparii. be3
MaplIpyTU3aTOPiB HEMOXKJIMBO CIIBIOPALIOBATH, CIUIKYBATHCS, BUUTHCS Ta 30UpaTH
iH(popmariiro B IHTepHETI.

MapuipyTu3aTopu TakoK BIANOBIIalOTh 3a Oe3nexky. BOynoBanuii Opanamayep ta
nporpaMHe 3a0e3nedeHHs 11l GiIbTpallii BMICTy 3a0€3MeuyoTh JOAaTKOBUM 3aXUCT BiJl
HEBIJIMOBITHOTO BMICTY Ta IIKIJTMBUX BeO-caiTiB 0e3 mKoau A1 podoTu B [HTEpHETI.

AJle MOXIJIMBOCTI MapLIpyTHU3aTopa HE OOMEXYIOThCS MepeAaueto JaHuX Ta
NIIKITI0YEeHHAM A0 [HTepHery. BinbliicTe MapuipyTH3aTOpiB JO3BOJSIOTH MIAKIIOYATH
YKOPCTKI JTUCKH, SIKI MOXKHA BHUKOPHCTOBYBATU SIK CEPBEPU CIUIBHOTO BUKOPHCTAHHS

¢aiiniB abo MPUHTEPH, 10 SIKUX MAIOTh JOCTYII yC1 KOPUCTYBaul MEPEXKI.
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PosrnsHemo nexinpka MapiipyTuzaTopiB (Taodu. 2.1).

Tabmung 2.1 — XapakTepucTHKU MapUIpyTH3aTOPiB

MapuipyTuszarop KiabkicTs mopriB Wi-Fi JonaTkosi
inTepdeiicu
Ubiquiti EdgeRouter 5*1T°6ir/c. Hemae € migrpumka POE
Mikrotik RB951G- 5*1T6irt/c. 2471TTu 802.11n € migrpumka USB,
2HnD 3G/4G monemy ta PoE
10 0.5A.

DrayTek Vigorl66 3*1I'6it/c Hemae Hemae
Cisco RV325-K9-G5 15*1I'6it/c. Hemae € ninrpumka POE
D-Link DSR-250 9*1T'6it/c Hemae Hemae

Bubopom mist mepexi € mapmpytusatop Mikrotik RB951G-2HnD, ockinbku BiH
Mae HaWKpallle CIIBBIJHOIIEHHS I[IHA Ta MOJHMBOCTI $IKi MOK€ HajaTu. Bin mae 5
BucokonBuakicaux 116it/c noptis. [lotyxuuii nepenasad (100mMBt) mus Wi-Fi. USB
po3'eM I MAKIIOYeHHS Hanpukiaa 4G, 1m0 103BOJISE CTBOPUTH PE3CPBHUN KaHA,
OKpPIM TOTO MOXHA MIAKITIOYaTH 30BHINIHI HAKOTTMYYyBaYi.

Mikrotik RB951G-2HnD mae 600 MI'ti mpomecop ta 128 MB onepaTuBHOT
nam’sTi. 3a paXyHOK MPOCYHYTOI MPOIIMWBKHU BiJ BUPOOHHWKA, MOKE BHKOHYBATH POJIb
npokci, Opanamayepy, HanamroByBatu VPN ta FPT. ToOto Takuii mapuipyTtuzaTop €
JOLIIBHUM BUOOPOM 1 BIANOBIAA€ YCIM BUMOTaM 33JJaHOTO MIANPHUEMCTBA.

2.2.3 KomyTtarop

KoMyTaTtop € OCHOBHOIO OJWHUIICIO aApXITEKTypu Oyab-sikoi Mepexi. Bonwm
3'€IHYIOTh 0araTo MPHUCTPOIB (BKIIOYAIOYM KOMITIOTEpH, O€3IPOTOBI TOYKU JIOCTYIILY,
NPUHTEPU Ta CEPBEPU) B €IMHY JIOKATBLHY MEPEKY. 3aBIIKH KOMYTATOPY MiAKITIOYCHI
MPUCTPOT MOXKYTh OOMIHIOBATHUCS 1HPOPMAIIIEIO Ta CIUIKYBATHCS MK COOO¥O.

TakoX KOMyTaTOpH MOKPAIIYIOTh O€3MEeKy MEPEK IIJISIXOM TOTO 1110 —T1030aBISATh
1HIIII CErMEHTH KOMIT'IOTEPHOI Mepexi BiJ HeoOXimHocTi (1 B3arajal MO>KJIIHMBOCTI)

00pobmsiTu iH(DOpMaIlito, sika iM He MprU3HAYAIIACH.
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JlJiss BUKOHAHHS TTOCTABJICHUX IiIIPUEMCTBOM BUMOT MOTPiOHO 3abe3neunt 18
KOMIT'IOT€pIB 3’€THAHHAMH Ta e TIUTIOC CEpBEp, BigeopeecTpaTop 1 3amac Ha
posmpenHs. Jlo Toro x yactuHa oOnaaHaHHSA moBUHHA Matu 100MG6it/c ta 1I'6iT/C
MIBUKICHI 3’ €HAHHSA. Y TaKOMY BHIMAJKY JOIUIBHO Oyae BUKOPHUCTATH 2 KOMYTaTopa,
OJIMH 13 OUIBIIOI KUIBKICTIO MOPTIB Miia ycix 100MOITHHX mpHUCTpOiB Ta IpyrHil i3
MEHIIIOO KIJIBKICTIO MOPTIB JIJI1 BUCOKOIIBUIKICHUX TIpUCTpoiB 11°61T/c.

PosrnsiHemMo nekinbka BapiaHTiB KoMyTaropis (Tadi. 2.2).

Tabnuusg 2.2 — XapakTepuUCTHUKU KOMYTaTOPiB

Komyrtatop IMoptu HIBuaKicTh KOMYTaNIL

D-Link DES-1024D 24*100Base-TX 4.8 T'6it/c
D-Link DGS-1008D 8*1000Base-T 16 I'Git/c
TP-LINK T2500-28TC 24*100Base-TX / 4*1000 Base- 12.8 I'6it/c

T/ 4*SFP
Cisco SB SF220-24 24*100Base-TX / 2*1000 Base- 8.8 T'6it/c

T/ 2*SFP
TP-LINK TL-SG105 5*1000 Base-T 7.4 T6i1/c
MikroTik RB260GSP 5*1000 Base-T / 1*SFP 12 I'6it/c
Zyxel GS1900 24*1000Base-TX / 2*SFP 52 I'6it/c

I3 ornsimy MOXIMBOTO acopTuMeHty (Tabin. 2.1) BUOuUpaeMO KOMYTaTOpH, IO
HiAXOAATh JUIsl BAKOHAHHS 3aBAaHHs. Takumu komyrtaropamu € — D-Link DES-1024D
JUTS T IKITI0YeHHs 24 npucTpoiB i3 mBuakicTio 100Moit/c, Ta komytatop D-Link DGS-
1008D skuit [O3BONMTL MIAKIIOYUTH 8 BHCOKOIIBHUIAKICHUX TpUCTpoiB 11°0it/c.
Ornsgmarounch Ha 1X XapaKTePUCTUKH Il JBAa KOMYTaTOPH € TapHUM BHOOPOM IS

BI/IpiHICHHH IMOCTABJICHUX IICPCA HUM 3aBJaHb.
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2.2.4 Touka gpocrymy Wi-Fi

Touka 6e31pOTOBOTO NOCTYITY - 1€ MEPEKEBUIN MPUCTPIHN, Yepe3 sIKe 1HII MPUCTPOI
3 MATPUMKOIO 0€3POTOBOTO 3B'SI3KY MOXYTh HMIIKIFOYUTHUCS 0 IPOTOBOI Mepexi. 11]00
HIAKIIOYUTA BCl KOMIT'IOTEpU ab0 MPHUCTPOi 0 MEpexi, BUKOPUCTOBYBATH TOUYKHU
0€31pOTOBOTO JAOCTYIy HabaraTo MPOCTIIIe 1 3pyYHIIIe, HiXK TPOBOIN Ta KaOei.

3a JOMOMOIOI TOYOK O€3ApOTOBOrO JIOCTYIYy MOXKHA CTBOPUTH O€31pOTOBY
MEpeXy B HAsSBHOI MPOBIAHOI MEPEkKi 1 3a0€3MEUNTH YMOBH JII pOOOTH 0€31POTOBHX
IPUCTPOiIB. Maii minpueMCTBAa OTPUMYIOTh O€3JliY MepeBar, KoJid BUOUPAIOTh TOYKU
0€3/IpOTOBOr0 AOCTYITY JJIsi PO3rOpTaHHS Oe3poTOBOi Mepexi. OaHe 3 HUX - OUIbII
3py4HU JOCTYM 10 06€31poTOBOI Mepexki. Takok Habarato MpoCTillie 10JaBaTH HOBUX
KOPHUCTYBaYiB.

[ToTpiOHO 3ayBa)KUTH, IO B SIKOCTI TOUOK JOCTYMY JIJIi HEBEJIMKOIro Ol3HECy
JOIIJILHO PO3TIISAATH TAKOXK 1 MAPUIPYTU3ATOPH 13 MOKIIUBICTIO O€3/IPOTOBOTO IOCTYY,
OCK1JIbKM BOHM OUIIBII JCHICBIIN Ta MalOTh NEBHUI HaO1p KOPpUCHUX (DYHKIIIH, 10 TOTO X
MOBHOI[IHHI TOYKH JOCTYIly HAJMIPHO MOTY>XH1 Il BUKOPUCTaHHS Yy HE BEIMKOMY
013Hecl.

bepyun no yBarum posmoBcrojpkeHHS HoBHMX cranaaptiB Wi-Fi 802.11ac Ta
HaOMWKEeHHS e Oumein HoBoro cramapty 802.11aX, momiapHO PO3TIIAIATH JINIIE
MPUCTPOI, SAKI TPAIIOITh Y OOMABOX dYacTOTHMX miama3oHax 2.4/5ITm, ockinmbku
3acTapiioro o0JagHaHHs, 110 Tpaioe Ha 2.41'T11 y CBITI 111€ HAsIBHO JJOCUThH OaraTo — HE

MOJKJIMBO TOBHICTIO MIEPEHTH Ha HOBHIA Aiama3oH Ta ctanaapt Wi-Fi.
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PosrisHeMo BapiaHTH IPHUCTPOIB s 0€31pOTOBOro aoctyimy (Tadm. 2.3).

Tabmuis 2.3 — XapakTepuUCTUKH TOYOK JOCTYITY Ta MapIIpyTH3aTOPIB

Ipucrpii HIBuakicTb IHopTn KisnbkicTs anTeH
AOCTYIY
TP-LINK EAP245 1750 M6it/c 2*1000Base-T BOynoBani
Netis WF2780 1167 Mbit/c 5*1000Base-T 4
TP-LINK Archer A8 1900 Mo6it/c 5*1000Base-T 3
Keenetic KN-3010 867 Mbit/c 5*1000Base-T 4
MikroTik RBWAP2nD 1200 M6iTt/c 2*1000Base-T BOynoBani
Ubiquiti UniFi AP AC Lite 867 Mbit/c 1*1000Base-T BOynoBani

AHami3youn IpeacTaBiieHe oOagHaHHsS BHOOpoM crtae mapmpyrtuszarop Netis
WF2780 i3 wmoxmuBicTIO 0Oe3apoToBoro moctymy. OCKUTBKM BIH Ma€ TapHE
CIIBBITHOIIICHHS  I[IHA/XapaKTePUCTUKH Ta TOBHICTIO  3aJ0BOJIBHSE  TOTpeOHU

MIMPUEMCTBA y 0€3ApPOTOBOMY JOCTYIII.

2.2.5 MepexkeBe CXOBHIIE

NAS (Network-attached Storage) abo mepexeBuii HAKOTUYYBa4 - 11 MPHUCTPIH,
nepI 3a Bce, Jyist 0e3nedyHoro 30epiranus ¢ainis: Gororpadii, Bigeo, My3uky ado Oyib-
Akl 1HmMX JoKyMmeHTiB. Jloctynm mo iHdopmarii Ha NAS MOXIMBHI 3 MOOUTBHHX
HMPUCTPOIB 1 OyIb-IKUX KOMI'IOTEPIB.

MepexxeBuii HaKOMTUYIyBay JT03BOJISIE 3PDYYHO AUTUTUCA (pailiaMu 3 KUM 3aBTOJTHO 1
HaBITh HAJATHU JIOCTYI 10 MPUCTPOIO TUM MpalliBHUKAM, SKUM 1€ MOTPIOHO, MOKIIUBO
3MIHIOBATH JI03BOJIM HA OMPAIIOBAHHS 3 MIEBHUMH (DaiiyiaMu 1 mankamu. Y MOPIBHSHHI 3
xmapHumu cepicamu NAS Mae BenuuesHy KUIbKICTh (DYHKIIH 1 Hajae Ouiblie

MO>KJIMBOCTEN MO OpraHi3allli 1 3py4HOCTi poOOTH 3 JaHUMHU.
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OcHoBHi nepeBary siki Hagae NAS:

Hezanexne 36epiranns ganux — NAS moxke mpartoBatu O6e3nepebiitno 24/7.
€MHICTh TUCKIB MOKHA HApOLIyBaTH 1 Ha BIIMIHY BIJl XMapHHUX CEPBICIB HE
noTpedye MOMICAYHOT OIJIATH 32 KOPUCTYBaHHSI.

PesepByBanns nanux — ais 11boro B NAS € 6arato QpyHKIIiH, 1110 3a0€31Me4y0Th
aBTOMaTU4HE pe3epByBaHHA 1HGopMalii. JJani MoxyTh OyTi pe3epBoBaHI Ha
nuckax, USB HakonuuyBadax Ta y XMapHHX cepBicax.

3pyuHo kopuctyBaHHs — NAS 1ie sk BJIacHUI XMapHHUI cepBicC, J1I03BOJISIE 13
JIETKICTIO AimuTuCA (paitmaMu Ta po3MeKOBYBaTH Ha HUX MpaBa JOCTYITY.
[lentpanizoBane 30epiraHHs — HAAIMHICTh Ta 3PYYHICTh 3aBXIU OyJe BUIIE
KOJIY JIaH1 30€epiraroThCs MEHTPATI30BaHO.

besneka paHuX — KOH(IACHIINHICT, Ta 3aXUIIEHICTh JAHUX 3PYYHIIIE

opraHizyBaTu B oJfHOMY Micii 1 ituM MictieM € NAS.

Po3rnsiHeMo Jekisibka BapiaHTiB MEpEXKeBOro cxopwuiia (tadi. 2.4).

Tabmums 2.4 — Xapakrepuctuku NAS

NAS HaxonuuyBaui InTepdeiicu IinTpumka MaxkcumajibHa
RAID €MHICTh
QNAP TS-431K 4 nucku 2.5 Ta 2*T'oit Ethernet; JBOD; 64 Tb
3.5" 3*USB 3.2; RAIDO0/1/10/5/6
4*SATA-II
D-Link DNS-325 2 mucku 2.5 ta 1*T6it Ethernet; JBOD; 4Th
3.5" 1*USB 2.0; RAIDO/1
2*SATA-III
Zyxel NAS542 4 mucku 2.5 Ta 2*T°6it Ethernet; JBOD; 48 Thb
3.5" 3*USB 3.0; RAIDO0/1/10/5/6
4*SATA-II
QNAP TS-230 2 nucku 2.5 Ta 1*TI'6ir Ethernet; JBOD; 32 Th
2*SATA-III;
2*USB 3.2
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3 orJsiy Ha HEBEJIUKY MOTpedy y ToMy 00’€Mi TaHUX KOTpi MOTPiOHO 30epiraTu
Ha IMAMPUEMCTBI, a TAKOX JUBJISTYNCH HA CITIBBITHOIICHHS I11HA/MOXJIMBOCTI 00MpPaEMO
NAS D-Link DNS-325. BiH miJikoM 3MOe 3aJI0BOJIbHUTH MOTPeOU Oi3HeCy y 30epiranHi
iH(hOopMarlii Ta 11 pe3epByBaHHI.

2.2.6 CepBep

Cepsep - ie komn'torep y IT-cucremi, sskuii miAKIIOYSHUH 0 MEPEKi 1 HATA€ TIEBHI
MOCIYTH 1HIIUM Komm'torepaM B Mepexi. [lin cioBoM cepBep pO3yMIiIOTh SKECh
amapaTHO-TIporpaMHe pilieHHs sl 00poOku 1 30epiranus iHdopMaiiii, 10 Hagae 6e3midi
KOMIT'FOTEPIB JIOCTYM JI0 JaHUX, PECYPCIB MPUHTEPIB, (haKCiB Ta IHIIMX CEPBICIB.

3a JOMOMOroI0 CepBepa MOKHA OpraHi3yBaTH IIBUIAKHUI 1 O€3MEUYHUI 3arajibHUI
noctyn g0 ¢aililiB 1 pecypciB Mepexi. Takox 13 HOTro J0NOMOTOK BCEpeauHi
KOPIOPAaTUBHOI MEPEXi CIHIBPOOITHUKKA MOXYTh OJHOYACHO MaTH JOCTYI JI0
€JIEKTPOHHOI MOIITH KOMITaHii a00 1HIIOI MOTP1I0HOT IPOrPaAMH.

VY HamoMy BHIAIKy Ha cepBep NOTpIOEH i PO3rOpPTaHHS MPOTrPamMHOro
komriiekey 1C: [ligmpuemctBo. st cepBepy € cneriaibHo oOJamToBaHa CTiiKa, TOMY
PO3IIIAIaTUMEMO JIMILIE TaKi CepBepa, 1110 BCTAHOBIIOIOTHCS Ha Hel, popM-pakTopy 2U.

PosrnsiHeMo ekisibka BapiaHTIB Takux cepBepiB (Tadi. 2.5).

Tabmurs 2.5 — XapakTepucTHKH cepBepiB

Cepsep IIpouecop o311 HDD/SSD
ARTLINE Business Intel Xeon 4114 31Ty 128 T'b 2*2TB HDD;
R77 2*500I'b SSD
Dell PowerEdge R815 o 4*AMD Opteron Ho 1 Th Jlo 6 nuckis 2.5"
HP ProLiant DL180 Intel Xeon 4208 Ho512Thb Jlo 12 nuckis 3.5"
Genl0 32ITu
Supermicro 5029C-H Intel Xeon E2288 128 Tb Jo 8 muckis 3.5",

3.71Tho
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Buxoasauu 13 motped mianpueMCTBA y TIOTY>KHOMY cepBepi Jj1s1 Oe3nepediiiHoi Ta
HaJiiHOT poboTn y nporpamuomy cepeaonuii 1 C:IlinnpueMcTBO, HEOOXiAHO BUOpaTH
NOTY>KHUU cepBep, SKUU MOTIM MOXKHA OyJe MOKpaIyBaTH B 3aJIEKHOCTI BiJl BUMOT
oi3necy. Kpamum BuGopom s misoro craB cepBep Dell PowerEdge R815. 1le ceprep
OJTHOTO 13 TPOBIJHUX BUPOOHMKIB CEPBEPHOTrO OOJIATHAHHS y CBITI, TOMYy y HOTO
HaJIIMHOCTI HEMA€ CyMHIBY SIK 1 B TTOAQJBIIIH MATPUMIIL, IO € BAXKJIMBUM JIJIS HQJIHHOCTI
BeZIeHHs O13Hecy. J{o TOro x cepBep Mae UMMalHii 3amac, o A0 PO3MUPEHHs pipMu.

2.2.7 Mepe:keBi npuHTEpH

OCKUIBKY TIANPUEMCTBO M€ TICHI J1IOB1 CTOCYHKH 13 BUPOOHUKAMH OPTITEXHIKH,
TO BUOIp TEXHIKM HE CTaB NUTaHHAM. bynu BuUOpaHi OJHI 13 HAMKpallMX y BUOAAKY
JAHOTO MIANPUEMCTBA MPUHTEPIB. MOKHA JWIlle OJATH IO BCi MPUHTEPU MAIOTh
MepexeBl iHTepdericu. byno obpano 3 mpuHTEpH, SKi TOBUHHI TOBHICTIO 3a/10BOJILHUTH
HaraJibHi 1oTpedu (ipMu y IpPyKy AOKYMEHTIB. [[esKl 13 MpUHTEPIB € TaK 3BaHUMHU
OararoyHKI10HAJTbHUMU MPUCTPOSIMU 1 MAIOTh Y CBOEMY CKJIAJll HE TUTHKU MPUHTED, aJie
1 116 CKaHep Ta KOMiIOBaJbHUHN amapar.

[TpuBenemo ix xapakrepucTuku (Tadm. 2.6).

Tabnuus 2.6 — XapakTepuCTUKN MEPEKEBUX MPUHTEPIB

IIpunrep TexHnoJioris HIBuaKicTH KoaboposicTs boIl
APYKY APYKY
OKI MB770 JlazepHa 52 ctp/xB MonoxpomHa +
OKI1 B432DN JlazepHa 40 cTp/xB MonoxpomHa -
KYOCERA ECOSYS FS- JlazepHa 25 ctp/xB MonoxpomHa +
1025MFP
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2.2.8 BineopeecTpatop
Bineopeectparop abo DVR (Digital Video Recorder) — e crieniianbnuil npuiar,
MPU3HAYCHHS SKOTO 3aITUC aHAJIOTOBOTO BiJIEOCUTHAITY i3 KaMep BiZCOCMOCTEPEKCHHS B
a"anoroBomy ¢opmati B niudpoBomy Gopmati. Takoxk 3a JOMTOMOTOIO BiIEOPEECTPATOPY
MOXHa KepyBaTH KaMepaM{ Ta 3aluCyBaTH BEJIMKI BiZcO 1 BIATBOPIOBATH 3aIlvCH
MOTPIOHOTO y MOTPIOHUI Yac.
Po3rnsiHeMo ekisibka BapiaHTIB BigeopeectpaTopis (Tadm. 2.7).

Tabnuusg 2.7 — Xapaxrepuctuku DVR

DVR KinbkicTh Makc. po3aijibHa HakxonunuyBaui
KaHaJIiB 31aTHICTh

Dahua DHI-XVR4104C-X1 5 2 MII o 10 Thb.
HIKVISION TURBO HD 8 4 MII o 10 Thb.
DS-7208HQHI-K1

AHD Green Vision GV-A- 4 2 MI1 Jlo 6 Th.
S032/04 1080N

interVision UDR-4K-41LT 4 8 MIT o 12 TB.

3 ornsay Ha MalOyTHE pO3IIMPEHHS (PIPMH Ta 3pOCTarOUy MPH LbOMY MOTPeOy y
oesmeri Ta koHTposto, BubOupaemo Bimeopeectparop HIKVISION TURBO HD DS-
7208HQHI-K1, ockigpku BiH Ma€ JOCTaTHIO PO3MOALIBYY 37aTHICTh, BEIIMKUN
MaKCUMaJbHUI 00’€M MOXIIMBOTO HAKOMHWYyBadya Ta TOJOBHE 1€ MOXJIHUBICTh

MIIKITIOYSHHS 8 KaMep BlICOCIIOCTEPEKCHHS.
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2.3 [Iporpamue 3a0e3me4eHHs1, 10 BUKOPUCTOBYETHCSI IPH POOOTI
MiIMPUEMCTBA

[Iporpama «1C: IliampuemcTBOY» BKIIOYAaE B cebe MporpaMHe 3a0e3MeUYeHHs 110
CTBOPIOE TIaThOPMY IS MPOTPaMHUX MPOAYKTIB, KOTP1 OyJIK po3poOeHi Ha i OCHOBI
JUIS BeJleHHs 00Ky y 613Heci, Hanpukian «1C: bByxrantepisy.

Ha nmaniit mnatdopmi MOKHa aBTOMATU3YBaTH JISIbHICTH M1APO3I1IIB KOMIIaHIT,
¢bimianiB 1 HaMpPsAMKIB O13HECY, MOKJIMBE PO3IIMPEHHS MPOTPAMHOTO 3a0e3NeUeHHs 3a
paxyHOK BCTAHOBJIEHHS BIAMOBIAHMX KOH(Irypaimiyi mporpaMm Ta IHTETpyBaHHS iX B
€TUHUN 1HPOPMALIITHUI TPOCTIP.

[Iporpamua mnatdopma «1C: ITianmprueMcTBO» CTBOPEHA HA OCHOB1 0AraTOPi4HOTO
nocBiy 3actocyBaHHs mporpam «1C: IlianpuemcTBO» 11 monepeaHix Bepclii, siKi BkKe
BUKOPHCTOBYBAJIM U BUKOPUCTOBYIOTH JECSITKU TUCAY PO3POOHUKIB I10 BCHOMY CBITY 1
Ha SIKIA TpALIO€e COTHI THCSIY NPUKJIAJAHUX PIIIEHb. 3aBASKU [IbOMY KOXKHA HOBa BEPCis
«1C: TlinnpueMcTBOY» 30€pirae CyMiCHICTD 13 MONIEPEAHIMU BEPCISIMHU.

O061acTi BUKOPUCTAHHS IaHOT TPOrPAMHOI MIaTHOPMHU:

e ABTomMaruzallisg poOOUHX MPOIIECIB MiANPHEMCTBA.

e Oprani3zanis WBHJIKOTO TOCTYIY A0 JaHUX OOJIKY MiANPUEMCTBA;

e [lnanyBaHHs Or0KETY, (DIHAHCYBAHHS MIANPUEMCTBA.

e Po3paxyHOK BUTpAT, JOXOMAIB MIANPHUEMCTBA.

e CTBOpEHHS 3BITIB Oy/Ib-sIKOT CKIAAHOCTI y OyIb-sKii cepi mianpueMCTBa.

3a3BUYail U1 PO3TOPTAaHHS CEpBEPY BUKOPHCTOBYIOTH BUALICHUH cepBep, KOTpU
NOBUHEH OyTH HEAOCTYNHUU JJIS1 HECAHKLIOHOBAHOTO NMPOHUKHEHHS 3JIOBMHCHHUKIB, a
4acTo 1 KOHTPOJIbHO-PEBI3IMHUX OPraHiB SK MPOrpaMHO, Tak 1 (I3UYHO, BIH MOBUHEH

MaTH J0CTaTHIi poOoUHii pecypc, Ta MaTH SIK MIHIMYM TOJIBIifHE pE3epBYBaHHS.
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MarumeMo Ha yBasi, II0 Ha MIANPUEMCTBI OYyJIyTh BUKOPHCTOBYBAaTHCS BeO-
ket g goctyny ao «1C: IlignpuemctBo». IlpuBenemMo cuCTEMHI BHUMOTH IS
oOJ1aTHaHHS:

64-po3psiiHuii cepep:

e TIlIporecop Intel Xeon 2,4 I'T'11 1 Buie.

e OmnepatuBHa nam'sth 1024 Mb 1 Buie.

e XKopcrkuii quck 40I'6 i Bue.

Cepgep 0a3u gaHux:

e [lponecop 2.0 I'T11 1 BuIE.

e OnepartuBHa nam'ste 1024 MB 1 Buite.

e MinimyMm 6 I'b nucky.

Be6-kiieHT:

e [Ipouecop Intel Pentium Celeron 1800 MI'11 1 Bute.

e OmnepaTtuBHa mam'sth 256 Mb 1 Buie.

e JKopcrtkuit quck 40I°0 1 Bute.

e Be06-Opay3ep.

3riIHO 13 aHaJi3y MOMEPEAHLOTO PO3/LTy Mepexa Ta i 00JiaJHaHHS TOBHICTIO

3aJI0BOJIBHSIE TTOTPEOU JIJIs1 pO3TOPHEHHS ITporpamMHoro komruiekcy« 1 C: [TignpuemMcTBOY.
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BUCHOBKH

Ha mowatky npyroro po3miny Oyjia aeTanhbHO pO3MHCaHAa METa Ta MPUYUHH
MOJIEpHI3aIlli KOMI'IOTEPHOI  Mepexi mianmpueMctBa. [IpuBeneHO  TOMOJIOTiIO

MOTIEPEIHBOT MEPEeXi Ta i1 MpoOIeMH.

B mopanpmiomy OyB TIpOBEICHHMI aHAJI3 Ccepell CYYacHOTO MEPEKEBOTO
oOJlaTHaHHS TaKUX SK: BUOIp TUITY KaOesto, MapuipyTU3aTopy, AEKIIBKOX KOMYTaToOpiB,
toukn pgoctyny a0 Wi-Fi Mepexi, BHOIp MEpEKEBOrO CXOBHINA Ta CEpPBEPY IS
po3ropTaHHs mporpaMHoro komiiekcy 1C Ha mianpueMcTBi. Takox OyJo po3rIsTHYTO

JIOTIOMI>KHE 00JIaTHAaHHSA — JIeK1IbKa MEpEKEBUX MPUHTEPIB 1 B1IEOPEECTPATOP.

Hampukinii po3aiuty 6yio onucano nporpamuuii komruieke 1C ta ymoBH 11st HOTO

BIIPOBAPKEHHSI Ha MIANPUEMCTBI.
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3. PO3PAXYHOK TA TECTYBAHHSI KOPIIOPATUBHOI MEPEXI
3.1 IIpoeKT Mepexi miANpUeEMCTBA

3.1.1 BusHayeHHS XapaKTePUCTUK 00JIaTHAHHS
J{ns cTBOpeHHS Mepeski MOTpiOHO MPUBECTH BUMOTH O0JIaJIHAHHS 10 IIBUIAKOCTI

Mepexi (tadm. 3.1).

Tabmuis 3.1 — HeoOxiaH1 MBUAKOCTI AJist 00JaIHAHHS MEPEXKi

O0nagHaHHSA Heo0xigna mBuakicts Moit/c
Cepsep 1000
71K 1000
3 MepekeBi MPUHTEPH 100
11 TIK 100
Mapmpytusarop mis Wi-Fi goctymy 100
MepexeBe CXOBHILE 100

3.1.2 Po3MminieHHs1 Mepe:KeBOro 00JIaJHAHHSA
[ToTpiOHO BHU3HAUMUTUCA 13 PO3MIIIEHHSIM YChOIO MEPEXEBOro OO0JIaJHAHHS,
OCKUJIBKH BiJI WOTO MICIS 3aJIeKUTh, CKIIBKH caMe IOTPIOHO KaOemro IPOKJIACTH.

[Ipoanamnizyemo mian OyaiBii (puc. 3.1).
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Pucynoxk 3.1 — Ilnan OyaiBii mianpueMcTBa
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Micue s ycboro MepekeBoro ooJiajiHaHHs Oyjo 3HaijeHe B OAHIN 13 KIMHAT

oynismi (puc. 3.2).

Ceprep

&

KormyTaTop 1

@ NAS
MapmpyTusatop

“

Kormytatop 2

Z

Pucynok 3.2 — Micnepo3stanryBaHHs MEPEKeBOTO 00JIaTHAHHS
[lepeBaru naHoi KIMHATH J1J1s1 00JIaTHAHHS:

e MOXIJIUBICTh AOCTYIY MEPCOHAITY JJII TEXHIYHOTO 0OCIyTrOBYBaHHS.
e (OOMeXeHHs JOCTYITy 3BUYailHOTO IEPCOHANY 13 MIPKyBaHb O€3MEKH.

e Pienb mryMy B J1aHiii KIMHATI HE BIUTMBAE HA PIBEHbB IIyMY B IHITUX KIMHATaX.

Mepe:xeBa apxiTtekrypa 3.1.2
JInst cTBOpEHHsI Mepexi MIANPUEMCTBA OyJ0 00paHO TOMOJIOTIIO 31pKa, y TaKii
MepeXi1 BCl KIHIIEBI BY3JIH 3’ €IHYIOTHCS K OJJHOMY LIEHTPAJIbHOMY BY3IY, B POJII SIKOTO
BUCTYINIA€ KOMYTAaTOp, y HAIIOMY BHIAQJKy OyJe JBa KOMYTAaTOPH OJWH JJIst
BUCOKOIIBUAKICHUX 3 eqHaHb 11'01T/c Ta 1HIMN aug mBuakocti 100 MoOit/c. Omxe Ha
MIAIPUEMCTBI Oyjie TOMOJOTis TIOpUAHA 3ipKa, sIKa JO3BOJUTH PO3IUIUTH PECYpPCH

Mepexi.

I3 mepeBar 1i€i Mepexi, 1110 HECTIPABHICTh OJJHOTO KIHIIEBUX BY3JIIB HE BILIMBAE HA
HIITI TIPUCTPOT y MEPEXKi, MPOTE SIKIIO BUNIE 3 Jady OJWH 13 IIEHTPAIbHUX BY3JIB, 1€

YHEMOXJIMBUTH POOOTY BCI€T UM YACTUHU MEPEXKI.
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Buxonsun 13 aHamizy HOTpIOHMX IMIBUAKOCTEH s oOmamHaHHs (Tabn. 3.1)
JOLTEHO Oy/ie pO3IUINTH MEPEXKY Ha JIBa CETMEHTH JJIsi KOPUCTYBayiB, 10 MOTPEOYIOTh

mBukocTi 1 I'61T/c Ta Olablie 1 11l KOPUCTYBaviB, 110 SKUM JOCTaTHBO MBUAKOCTI 100
Moit/c.

[TpuBenemMo Tomosorito Ajis Mepexi 000X cermeHTiB (puc. 3.3, 3.4).

MapmpyTH3aTop
RB951G-ZHnD

g T A

Cepeep
Dell PowerEdge R815

KomyTaTop 1I6it/c
DGS-1008D

L
WU E B T
> S > S > S >

IepcoHanesHi KoMn'WTepH

Pucynok 3.3 — Cerment mepexi 1 1'61T/c

MaplupyTusarop
RB951G-2HnD

KomyTaTtop 100MéiTt/c
DES-1024D
MepeixeBi

IpUHTEPH

Wi-Fi Touka goctyny

IepcoHaNbHi KOMI'IOTEPH

Pucynok 3.4 — Cerment mepexi 100 Mo6it/c
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Matouu gBa CerMeHTH Mepexki, 00’ €JHAEMO X Yy OHY MEPEXKY Ta IPUBEAEMO

3arajbHy TOIOJIOT1I0 MEpEXi manpuemcTsa (puc. 3.5)

InofanbHa Mepesa

MapmpyTasaTop
RB951G-2HnD

Wi-Fi Touka goctymy

KomyTaTtop 100Mé&iT/c

113?
DES-1024D e

NAS 100 Moy e.

@7 100 Méle/c

Mepesmesi RUIL
WEkT
NPHHTEPH 100 ¥

KomyTaTop 1I'6iT/c
DGS-1008D

Cepeep
Dell PowerEdge R815

L+ L3
s |.é\6\‘i L\(‘\q\

e
AR TAR T

NepconanbHi KoM 0TepH
Pucynok 3.5 — 3arajibHa TONOJIOT1sI MEPEXKI

3.1.3 Po3paxyHoK KJIbKOCTI Ka0eJI10 I Mepexi

OaHuM 13 BaXJIMBHUX €TaliB y MPOIECI CTBOPEHHI MEpPEekl MiIMPUEMCTBA €
MIJKJII0YEHHS YChOT0 00JIaIHAHHS 32 JOMOMOTOI0 KabemiB. s 3’eqHaHHs 00IaHaHHS
y MEpEexXi MK cO00I0 BUKOPUCTOBY€EThCs BUTa mapa Catbe. Kabenb mpokiagaeTses 1o
creliajJbHUM KaOellb-KaHaliaM, BpaxoOBYIOUM YCI MOKJIMBI MOBOPOTH, MIAMOMH Ta
ciycku. Lle pilneHHs 103B0JIsI€ CTBOPUTH IPAKTUIHE JIJIsT OOCTYTOBYBaHHS PIIICHHS, SKE

B BOJHOYAC 6yz[e CCTCTUYHO BUITIAOATH.

[cHyIOTH 1Ba BHIIM PO3PaxyHKY KUIBKOCTI KaOemto Uil Mepexi, OJUH 13 HUX L
METOJI CYMyBaHH$, KOJIM pO3PaXxOBYIOTh YC1 MOXJIHMBI KaO€IbH1 JOBXHHHU Ta CYMYIOTh iX
J0JIAl0YH MPU I[bOMY JESIKUI TEXHOJOTYHMM 3amnac. Jpyruil MeTo 1ie eMIpUYHHUNA TPH
SKOMY 32 JIOLIOMOT'O}0 TEOPEMHU UMOBIPHOCTEHN MTPOBOAUTHCS AESIKUI PO3paxyHOK, 1110 JJa€

rapHi pe3yJbTaTH, SKIIO MICIIE3HAXOKEHHS 001aIHaHHS PIBHOMIPHE.
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Jns omHo3HauHOi iAeHTU(iKamii oOmaaHaHHsa mignumemo mudpamu IIK Ta

MPUHTEPH 1 300pa3uMo 1ie Ha pUCyHKY (puc. 3.6).
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Pucynok 3.6 — CxeMa mianpueMcTBa i3 MiAIUCaHuM 00J1aTHAHHIM

[Tix yac mpoBeeHHS PO3paxyHKIB KAOEIbHOI CHCTEMHU MOTPIOHO, BUBHAYUTHUCS 13

JIOBKMHAMM 10 KOKHOTO 00agHaHHs (Tadi. 3.2).

Tabnuug 3.2 — KaGenbH1 JOBXKUHUA Y MEPEXKI

Ob6nagHanHA JoB:xkuna, m

[MpunTep 1 29.5
ITpuntep 2 13.6
[Tpunrep 3 6.4
IK 1 29.3
I1K 2 20.8
IK 3 16.2
I1IK 4 18

IIK 5 11.7
IIK 6 4
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[Iponomxenus Tabmuii 3.2

I1IK 7 3.2
IK 8 2.1
I1K 9 4.7
I1IK 10 5.7
IK 11 7.5
IK 12 9.5
IK 13 16.2
[IK 14 19.7
[IK 15 24.2
[IK 16 23.9
IK 17 17.5
IIK 18 29.4
NAS 5.6
Cepsep 4.2
Komyrarop 1 2.0
Komyrarop 2 3.6
3aranpHa JIOBXXHHA Kabento 13 ypaxyBaHHsaM 10% 362
3amacy

OT1xe sk 6aurMo 3arajgbHa JOBXKUHA KaOeIo AJ1si 0Oy 0BU Mepexi Oyie

ctaHoBuTH 362 M 13 10% 3armmacom.

3.1.4 MligkoueHHs 00JIaTHAHHS MepPexi

JUis 3py4HOCTI MIAKIIOUEHHS OOJaJHAHHA Ta TEXHIYHOTO OOCIyroBYyBaHHS

JOIIJILHO IPUBECTH CTaH MOPTIB JJIsI MIAKIIOUCHHS HA KOMYHIKalliifHOMY OOJIaJHaHHI, a

came Ha komyTtaTopax DES-1024D ta DGS-1008D Ta mapmpytuzatopi RB951G-2HnD

(Tabm. 3.3).
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Ta6muis 3.3 — [ligkaroueHHs MOPTIB KOMYHIKAIIHHOTO 00J1aHAHHS

O0aagHanus IMopTn Cran
1 BxinHuii kaHan Big mpoBanaepy
2 Komyratop DES-1024D
RB951G-2HnD 3 Komyrarop DGS-1008D
4 Cepsep Dell PowerEdge R815
) Binbuuit
DGS.1008D 1 Mapupyrtuzarop RB951G-2HnD
2-8 7 1IK
1 Mapmpytuzarop RB951G-2HnD
2-11 10 [IK
DES.1024D 12-14 3 Ilpuntep
15 NAS
16 Wi-Fi touka moctymy
17-24 BinbHuii

I3 anamizy nmanux (Tabm. 3.3) MOXIMBO 3pOOMTH BHCHOBOK, IO OCKIJIBKH
komyTtaTop DGS-1008D, BuuepnaB yci BUIbHI MOPTH 7Sl MIAKIIOYEHHS 1 13 32 1[HOTO
HEMAa€e MOXJIMBOCTI MIAKIIOUEHHS 1HIIIOTO BUCOKOIIBUIKICHOTO 00JIaTHAHHS MPOTE 11€ HE
TaK, aJXKe YacTUHA THUX KOMIT I0TEpIB, 110 moTpeOyroTh 1 1'6iT/c kaHamy, TOBOJII 4acTo
MPOCTOIOI0Th, BUKOPUCTOBYIOYUCH TUIBKH JUISI OCOOJIMBUX BUIAJKIB BUKIUKAHHUX
cnenu@ikoro poOOTH MiANpUEMCTBA. TOMY TaKOro pillIeHHS 13 8 TOPTOBUM KOMYTaTOPOM
LIJIKOM JOCTaTHBO 1 JOLIbHO BUKOPUCTOBYBATH y JaHOMY BHUMAAKy. OKpiM IIbOTO B pa3i
SKII0 BUHUKHE Taka MoTpeda, Ha MapuIpyTHU3aTOPi € BUIbHUN MOPT JJIs MIAKIIOYESHHS 11

OJIHOTO KOMYTaTopa, 1110 PO3IMIUPUTH MOXKIIUBI IOPTH.

SAx 6aunMo Ha MapuIpyTu3atopi € 1 BiIpHUM NOPT Ta 8 mopTiB Ha KomyTaTopi DES-
1024D. OTxe amapaTHi peCcypcy MEpexi pallioHaTbHO BUKOPUCTOBYIOTHCS Ta € 3arac Ha

PO3IIUPEHHS MEPEXKI.
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3.2 Po3paxyHOK SIKiCHUX MOKA3HUKIB pPo00TH Mepexki

Jliis sxicHOi Ta ctabimepHOI poboTh Mepexi Fast Ethernet ta Gigabit Ethernet,

srigHo cranaapty |EEE 802.3 HeoOXigHO BUKOHAHHS HACTymHUX BuUMor [12, 13]:

e MaxkcumanbHUI JiaMeTp Mepeski moOynoBaHoi Ha BUTIH mapi 200 M.

e JloBxxHHa cerMeHTy MoOy0BaHOI0 Ha BUTIH mapi He Ouabie 100 M.

e 3artpumka nojsiliHoro odepty curnainy (PDV — Path Delay Value) mix nBoma

By3J1aMH He Outbie 512 6iToBux iHTepBaiiB (bt).

OckibKH Mepexka AUIMTBCS Ha JIBa CETMEHTH, JIBOMa KOMyTaTopamH 1 B IHMX
CErMEHTaX HeMa€e KOHUEHTPATOPIB TO MPUBOJIUTH JJI HUX JIaH1 HE Ma€ MOTPEOu.

Jjis BU3HAUEHHSI TapaHTOBAHO]1 MTPAlle3/1aTHOCTI MEPEXkK1 MOTPIOHO MOpaxyBaTH 4ac
nojgifiHoro oodepry curnany (PVD) Mix nBoma HalOLIBII BifJIaJICHUMHU By3JIaMHU Y
KOXXHOMY 13 CETMEHTIB 1 HOPIBHATH MOTO 13 HOPOTOBUM 3HAUEHHSIM.

JUJ1 KO’KHOTO TUIy CETMEHTY BXK€ € BU3HAYEH1 TaOJIMYHI JaH1 3aTPUMOK, 3HAUEHHS

SKHX 1 0yJ1IeMO BUKOPUCTOBYBATH IS po3paxyHkiB [12, 13].
[TpuBenemo TabauuHi AaHi 11 po3paxyHky PDV (tabm. 3.4).

Tabmmis 3.4 — Jlad1 cerMeHTIB

Tun cermenty 3aTpuMKa napu ajantepis 3arpumka Ha 1 meTp kabento
Fast Ethernet 100 bt 1.112 bt
Gigabit Ethernet 100 bt 1.112 bt

dopmyna po3paxynky PDV mae nactymuuit Burisia [12, 13]:
PVD = (2D, * L)+ D,
e D, —3arpumka kabemo, L — nosxuHa kabdemto, D, — 3aTpuMKa napu aJanTepis.

Jns toro, mo 6 mopaxyBatu PVD, HeoOXi1HO MaTH JOBKUHY KaOeIbHOI JIiHIT 10
HaNBIIaNEHIIOro By3ia y Mepexi. B posi onqHoro By3na BucTymnae o0i1aiHaHHS, B POJIi
IHIIIOTO KOMYTaTop. 300pa3uMo Ha cxeMi KaOelbHl Tpacu 10 BY3JiB 000X CETMEHTIB

(puc. 3.7).
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Pucynok 3.7 — Cxema HailIOBIIMX KaOENbHUX TPAC Yy CErMEHTaX Mepexi
OTxe HalAOBIII TOBXKUHH KaOeto 11e:
e V cermenTi 1 I'6iT/c no ITIK Nel5 —24.2 m.
e VY cermenti 100 M6it/c no Ilpuntepy Nel — 29.5 m.

Matrouu yci HeoOX1/1Hi J1aHi, mpoBeeMo po3paxyHku PVD 1t 000X CerMeHTIB.

PVDgp = (2 * 1.112 * 24.2) + 100 = 154 bt
PVDpg = (2 * 1.112 * 29.4) + 100 = 166 bt

OtpuMaHi 3HaUEHHS Yacy MoJBiitHOTO 00epTy curHaiy e 154 bt ans Fast Ethernet
ta 166 bt nns Gigabit Ethernet. Oounsa 3naueHus menme Hixk 512. Cranmapt IEEE

802.3 pexomMenye 3amac y 4 bt, Tomy 1aHa Mepeska € mpare3aaTHOIO.
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3.3 TectyBaHHS po00TH Mepe:xi

3.3.1 TectyBaHHsI INBUAKOCTI Ka0eJbHOI Mepexi
[Ticns mpoBeeHHS MOEPHI3aIlil MEPEXi MAMPUEMCTBA JOLIBHO TPOBECTH TECTH
MIBUIKOCTI 1HTEPHETY, OCKIJIBKA y MEpEki € JBa CErMEHTH, MPOBEIEMO JBa TECTU
MIBUJKOCTI 3a JONIOMOIOK KOHCOJIbHOI mporpamu «Speedtest» [11]. Pesynbratn

TECTYBaHHS MOKHA 0aunMTH Ha pucyHkax (puc. 3.8, 3.9).

Server: Triolan - Poltava (id = 18867)
ISP: Content Delivery Network Ltd
Latency: 8.7 ms ( ©.05 ms jitter)
Download: 93.51 Mibps (data used: 42.2MiB)
Upload: 89.73 Mibps (data used: 43.1MiB)
Packet Loss: 0.0%

Pucynox 3.8 — Tect mBuakocti 100 M6it/c

Server: Triolan - Poltava (id = 10867)
ISP: Content Delivery Network Ltd

Latency: 9.76 ms ( ©.83 ms jitter)
Download: 939.54 Mibps (data used: 1.1 GB)
Upload: 952.37 Mibps (data used: 1.2 GB)
Packet Loss: 0.0%

Pucynox 3.9 — Tect mBuakocti 1 I'6iT/c

Sk 6aurMO MakCUMaJlbHA MIBUAKICTH MEPEKI 3pOCiia, TOPIBHSHO 13 pe3yJibTaTaMu
nonepeaHboi Mepexi. OTke 3pociv 1 MOXKIIMBOCTI, SIKI MOKE HaJaBaTH HOBa Mepexka

CBOIM KOPHCTYBadaM Ta MiAMPUEMCTBY B IILIIOMY.

3.3.2 TecryBanuust Wi-Fi mokpurTsi Mmepexi
JI71st pyqHOTO MiAKIIOYEHHS HOBUX BY3J1B O MEpPEX1 Ta ii pO3LMIMPEHHS AOLIIBHO

BUKOPHCTOBYBATH 0E3MPOBOIOBHI TOCTYII 10 TipoTokoiry Wi-Fi.

VY ckmaal Mepexi MiANpHEMCTBA € JBa O0JIaJIHAHHS, IO 37aTHI JI0O CTBOPCHHS

TOYKHU O0e3ApoToBOro noctymy e MapupyTtuzaropu RB951G-2HnD ta WF2780.

RB951G-2HnD wmae 2.4 I'T1 nianazon. WF2780 mpairtoe y ABoX aiana3zoHax y 2.4

ta SI'Tu. Lle Hamae MOKIIMBOCTI MiIKIIIOYATH SIK 3acTapijie 00IaHaHHS TakK 1 CydacHe.
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J11s BUMiproBaHHs MOTYKHOCTI curHainy Wi-Fi BukoprcToByeThes Benndyraa dBm
(memm6Gen minmiBar). [Io 6 po3yMiTH KapTH MOKPUTTS MOTPIOHO po3iOpatn SKUil piBEHb

CUTHaJTy BIATOBIJAE KN SAKOCTI:

e -85 dBm i MeHIIIE — 1€ HECTIMKHAI CUTHAI.

e Bix -85 o -60 dBm e cepemHboi SIKOCTI CUTHAIL.

e Buiie -60 dBm e curnan rapHoi SAKOCTI.

[lo 6 omiauTH sikicTh curaany Wi-Fi moTpiOHO OOy IyBaTH KapTH MOKPHUTTS YCiX
TOYOK JIOCTYIy Ha BCIX MOXJIMBUX Jiana3zoHax. /(s moOymoBH Takux KapT MOTPIOHO
BUKOPHCTOBYBATH CIICLIAJIbHE MPOrpaMHe 3a0€3MEeUEHHS OJIMH 13 TaKUX € OE3KOLITOBHA

nporpama ais iHcriekryBauss Wi-Fi mepex — Ekahau HeatMapper [14].

Ekahau HeatMapper no3Bossie mpoBoauTu 3amipu curHaimy Big pizaux Wi-Fi
TOYOK Ta OyJIyBaTH 1O I[MM CUTHAJIaM KOJbOPOBI KapTH, KOJHOPOM ITO3HAYAOYN PiBEHb

CUTHAIY.

bynytoun waptu mokputts Wi-FI mMepexi mnorpiOHO 30upatd naHi  Bix

0€3MPOBOIOBUX TOYOK JOCTYMY. AJTOPUTM JIii TaKUi:

e BcraHoBUTM Ha CBO€ o0OJiagHaHHS Hamnpukiaax Ha HoyTtOyk [I13 Ekahau
HeatMapper.

e 3aBaHTaXUTH y TIporpamy KapTy sika BIANOBIAAE AIMCHIN TepuTopii un Oya0Bi
Ha K1 MPOBOJAUTHCS BUMIPIOBAHHSI.

e BuOpatu Ha Mmami MOYaTKOBY TOYKY, CTaTM y MPOCTOPI Ha TOUKY SIKid
BIJINIOBIIA€ TOYATKOBA TOYKA Ha Maril.

e Bubpatn Ha wMami y @OporpaMmi MOYaTKOBY TOYKY, JOYEKAaTHCA KIHLS
3amiproBaHHs curHaity(6mm3eko 10 c).

o [lowatm pyxaTucsi, TMOCHIJIOBHO OOXOJSYM YCIO TOTPIOHYy TEPUTOPIIO,
3YMUHAIOYUCH Ta MPOBOASYM 3aMipHd, UMM YacTille TUM TOYHilIEe OyayTh
BUMIpH.

e 3yNUHUTH BUMIPIOBAHHS, JOUEKATUCS BITOOPaKEHHS KapTH.
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Ekahau HeatMapper mnoOyaye kapTy y BHIJISIII KOJBOPIB, KOXKEH 13 SKHX
BIJIMIOBIIa€ JESIKOMY PIBHIO CUTHATy, TOYHIIIE MOXKHA MOOAYUTH HABOASYM Kypcop Ha
KOJIIp y IpOrpami.

VY xoxi npoBeAeHHS TecTyBaHHs Oynu 310paHi AaHi MPO piBEHb CUTHAILY Y MEPExi
Ta 3a gomnomororo Ekahau HeatMapper moOymoBani kaptu mokputts Wi-Fi. Tlinx gac
aHauizy Oy 3i0pani piBHi curHany st Mikrotik RB951G-2HnD 2.4 I'T ta Netis
WF27802.4151T.

Jlig aHamizy KapT NOTpiOHO 3HATH SKOMY KOJIbOPY BIAINOBIJAa€ TOM YW 1HIIMMA

PIBEHb CUTHAITY, TOMY NIPUBEAEMO JIETEHAY 3a SIKOI0 MOKHA J13HATHUCS PO KOJIIP PIBHIO

(puc. 3.10).

>-35 40 -48 -56 -64<

Pucynok 3.10 — Jlerenna xapt nmokputts Wi-Fi y dBm
ITim wac TectyBaHHsS Mepeki OyB MPOBEACHHUH 00XiJ YChOTO IMiAMPUEMCTBA IS

KOXKHOT TOUKH A0CTymy. Bimo6pasumo ix Ha pucyHkax (puc. 3.11-3.13).

Pucynok 3.11 — ITokpurts Wi-Fi curnany 2.4 I'T'u, Mikrotik RB951G-2HnD
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Pucynok 3.12 — ITokpurts Wi-Fi curnany 2.4 I'T'u, Netis WF2780

Pucynok 3.13 — ITokpurtst Wi-Fi curnany 5 I'T'ii, Netis WF2780

[IpornsiHyBIIM KapTU MOXKHa JINTH O BHCHOBKY, 110 Ha OLIBIIOCTI TEPUTOPIi
nianpuemctBa Wi-Fi Mepexa mae rapuuii piBeHs curHainy -56 dBm i Bumie. Ha o6ox
niana3zonax 2.4 ta SI'T' meperka Mae IJIKOM 3a/I0BIIbHI XapaKTePUCTUKU MOKPUTTS, 110
MOBUHHO 3a0€3MEeYUTH yCiX HOBUX KOPUCTYBaudiB MEPEXKl JIETKUM MIAKIIOUYEHHSM Ta

HIBUJKUM JIOCTYTIOM J0 MEpexi MANPUEMCTBA.
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BUCHOBKH

Y tperboMy po3aini Oysi0 BHU3HAYEHO HEOOXIMHI XapaKTEPUCTUKU MEPEki SKi
noTpiOHO 3abe3reuyBaTd TOMY YH 1HIIOMY oOJjlafHaHHIO. BUXoasuM 13 MX JaHUX Ta
pOoaHaNi3yBaBIId KapTy MIANPUEMCTBA OyJ0 0OO0paHO KIMHATy MJIi MEpEKEBOrO
obnamHanHsa. bepyun no Te, 10 Ha MIAIPUEMCTBI MOTPIOHO 3a0€3MEUUTH JBa BUIU
mBujikocTi 100 1 1000 Mbit/c Oyi0 po3po6JIeHO MPOEKT TOIOJIOT], 1110 BKJIIOYaB y ce0e
nBa cermMeHTH. [[ns edexkTuBHOI MOOYIOBH Mepexi, OyJI0 po3paxoBaHO HEOOXITHY
KUIBKICTh Kabeinto. [ KoMyHIKariiHOTro 00JiagHaHHsA OyJIO MPOPaxOBaHO KUIBKICTh
3aHATUX MOpTiB. Jlns 3a0e3nedeHHsT TapaHTOBAHOI Mpalle3/laTHOCTI Mepexi, OyB
npoBefieHud po3paxyHok PDV mokasHuka juisi Mepexi, po3paxyHOK IOKa3aB HMOro y
MeXax HOPMHU.

[Ticnst po3poOKH MPOESKTY Ta MOHTAXKY MEPEKEBOTO 00IaTHAHHS OYJI0 MPOBEACHO
TECTyBaHHS IIBUJIKOCTI MEPEXKI Ta MOOYy10Ba KapT MOKPUTTS Jyis Mepexxi Wi-Fi. Ananiz

MOKa3aB TapHI PE3yJIbTATH.
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3AT'AJIBHI BUCHOBKH

Jlana po6oTa BK/IIOUaia y cede Tpy po3JILIn, KOKEH 13 SKUX MTOCTIJOBHO PO3KPHUBAB

CyTh po0OOTH.

[epmunit po3ain BKIIOYAB y cebe aHami3 Ta Kiacu(ikaIio KOMI IOTEPHUX MEPEK.
Bynu po3risHyTI TUIIOBI PIlIEHHS Ta apXITEKTypa MoOyJI0BH KOPHOPATHUBHUX MEPEXK.

Busznadena cnernudika iX poOOTH 1 0COOIMBOCTI HAJAIITYBaHHSI.

Jlpyruii po3mil Ha MOYATKy OIMKMCYBAaB TOJIOBHI UYWHHUKH, IO TMPU3BEIH [0
MOJIEpHI3allli Mepexi MiAnprueMcTBa. byB nmpoBeenuit anai3 nonepeaHboi Mepexi. s
BUOOpPY MepekeBoro oOsagHaHHsS OyB OTJISSHYTHH HasBHUW aCOPTUMEHT KaOeniB,
MaplIpyTHU3aTOPiB, MEPEKEBUX CXOBUI, CEPBEPIB, KOMYTATOPIB Ta TOYOK J1ocTymy. Ha
OCHOBI IIbOTO OINIsiAy OyB 3poOseHuil BHOIp oOnagHaHHA. Bynu BU3HAaUYe€HI BUMOTH

Mepexi i1l mporpamHoro komruiekcy 1C.

VY TperboMy po3auli Oyiau BU3HAYEHI HEOOX1HI BUMOTH, 11O JI0 XapaKTePUCTUK
Mepexi JJid KIHIEBOro obOmanHaHHA. byno moOyaoBaHO MPOEKT Mepexi, oOpaHo ii
TOIOJIOTII0, Ta BHU3HAYCHO JBa CETrMEHTH MeEpexi. BH3HAYeHO MiCIe3HAXOKEHHS
KOMYTaIliTHOTO 00J1aJHAaHHS, HA OCHOB1 YOTO PO3pax0BaHO KUIbKICTh Kabeto. Kpim Toro
OyB MOpaxoBaHU CTaH MOPTIB KOMYTATOPiB. bynu po3paxoBaHi SKICHI MOKa3HUKH IS
pobOTH Mepeki Ta MPOBEIACHO TECTyBaHHS IIBUIKOCTI y 000X cermenrtax. Ilicis
MOHTaXXy MEpexi OyB MpOBEIAEHUN TecT, 1o A0 NOoKpuTTa Wi-Fi moctymom mepexi

IIPHEMCTRA.

VY xoi BUKOHAHHA J1aHOi poOOTH OYyJI0 0OOpaHO TOIOJIOTIIO «3ipKay IS MEpexl
NIJIPUEMCTBA, SIKa € OCHOBOIO JUIsl QYHKIIOHYBAHHS OLIBIIOCTI KOMIT FOTEPHUX MEPEK.
Takox OyJ10 BIPOBAKCHO OC3APOTOBHI AOCTYI 10 Mepexi depe3 Oesaporosi Wi-Fi
TOYKHU JTOCTYITy. MakCHMallbHy MPOMYCKHY 37aTHICTh KaHATy, SKUW HajJae MmpoBaiaep
OyJ10 3011bIIeHO. Taka TOMOJOoTIs Ta Mepeka B IIJIOMY 3MOKE MOBHICTIO 3a0€3MeUnTH

yC1 BUMOTH CTPIMKO 3pOCTaI0YOro MiAIpUEMCTBA.
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JOJATOK A
Ilepekiaa nepuioro po3aiiy
Theoretical information and design of corporate, computer networks

1.1 A brief overview of the development of computer networks

1.1.1 The emergence of packet switching as the root cause of the network

Computer networks have grown rapidly over the past 50 years. In the 1960s, the
telephone network was dominant in the world. It was a circuit-switched network. And it
was an obvious choice, because you had to connect one subscriber to another, to transmit
the voice. When the first computers appeared, there was a need to connect remote
geographically distributed users. After analyzing the possible traffic between such users,
it was concluded that it will most likely be pulsed, i.e. there will be some intervals of
activity, such as sending commands, after which there will be some waiting period until
the remote computer will process the response.

Three research groups in the world, unaware of the work of others, began to
develop packet switching technology as an effective and reliable alternative to channel
switching [2, 4]. The first solid published work of the method of switching channels was
the work of Leonard Kleinrock, he described the algorithms for splitting files into parts
and transmitting them in different ways over the network. He later published his scientific
paper, which described the digital methods of network communication, and this work
formed the basis of his book on communication networks, that explains the basic
principles of packet switching, these principles formed the basis of the modern global
Internet [5].

Simultaneously with Kleinrock, other scientists such as Paul Baran of the Rand
Institute began his similar research, seeking to use packet switching for secure voice
transmission in military networks, and was later awarded by the President of the United
States for his contribution to the development of technology, and is considered one of the

"fathers of the Internet."



61

1.1.2 One of the first corporate networks

In 1966, the American scientist Robert Taylor began working for ARPA, which
already had quite a few computers. Moreover, there were lines connecting the opposite
sides of the country, but nothing such as the global network.

Robert decided to start creating a network called ARPANET [6], which should
have connected all DARPA computers. The network had to function and integrate with
the great variety of hardware that existed at the time in ARPA organizations.

In addition, Taylor saw another advantage of such a network, as it already has
nodes that could be used for difficult calculations, it was possible to buy a cheaper
computer for a researcher, if he needs such capabilities, they could use the excess
capacities of the entire network, and the entire network worked as one shared resource of
hardware and software capacity.

ARPANET was a closed network for ARPA's own needs. In the early 1970s, other
networks that used packet-switched technology began to appear. ALOHAnet is a satellite
network based in Hawaii that connects local universities. Telnet is a commercial network

based on ARPANET. Similar networks in France were Tymnet and Transpac.

1.1.3 The emergence of the Internet and the first corporate networks

After people saw the success of networks like ARPANET, the first organizational
networks began to appear, which were already more or less standardized. Nevertheless,
there was no single technology that could connect different networks, because the
solutions required the creation of a different set of technologies for each network.

The most crucial event in the 1990s was the World Wide Web, which brought the
Internet to the homes and businesses of millions of people around the world [2, 6].

In general, the Internet was built on the following simple principles:

e Minimalism and autonomy - the network should be able to operate

autonomously, without the internal changes required to interact with other

networks.
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e Packet-switched routers.

e Guaranteed quality of service - the network had to provide the highest quality

service, if reliable communication was needed, packets had to be forwarded.

e Decentralized control - there should be no global force capable of controlling

the network.

The IP protocol that was the basis of the global network, began to spread in the
military as a way of disclosing information to the public. As many of these agencies'
projects took place in different research groups at universities across the country, and the
method of exchanging information between disparate networks proved to be quite
effective, the application of this protocol quickly went beyond military departments. It
has been used in NATO research institutes and European universities.

Today, IP, and hence the Internet, is a global standard. The changes caused by the
Internet are multifaceted. The World Wide Web and related technologies (hypertext
service) have forever changed the way information is presented, combining all popular
types of text, graphics and sound on websites. Information transfer over the Internet is
cheap and accessible to almost all businesses, and is the basis for building a territorial
corporate network. Technology of the TCP / IP stack was the main piece which allowed
the development of technology. Today one of the main tasks of the enterprise is the role
of corporate data protection when transmitting over a public network.

1.2 Classification of information and computer networks

Computer networks are classified according to various criteria [2, 3, 7]:
e By territorial delimitation.

e By network interaction organization.

e By information transfer rate.

e By topology.

By the type of transmission medium.
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Classification by territorial delimitation:

e Generative adversarial network (GAN) is a network that covers a large area,
such as a country or several countries, and is a large-scale integration of
networks into a single entity. It is created by combining many local and regional
networks. Can cover networks located on different continents.

e Wide area network (WAN) - a network that is geographically located within a
city or region, usually covering no more than 50 km in radius. Combines smaller
LANSs that can be owned by businesses. Usually consist of high-speed backbone
data channels.

e Local area network (LAN) is a geographically located network at a relatively
short distance (up to 2-3 km). Usually occupies the area of the enterprise or
educational institution. Combines end devices such as computers, printers, IP
phones. Allows you to share common hardware and software resources on the

network.

Classification by network interaction organization:

o Peer-to-peer network is a network in which all hosts are equal, and usually such
networks have a small number of hosts. You can retrieve data that is on another
network node from any network node. Such networks are quite easy to deploy
and maintain, but they do not provide the ability to be flexibly configured,
especially with information security.

e Hierarchical network consists of one or more specially equipped computers,
called servers. The server has a common data warehouse, managing the
exchange and distribution of resources on the network. Such networks can
provide a wide range of settings and a good level of information security, but

require more resources to deploy.
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By information transfer rate:

e Low speed - up to 10 Mbps.

e Average speed - up to 100 Mbps.
e High speed - more than 100 Mbps.

By network topology:

Network topology is the physical location of network hosts, cables, and other
components. In general, there are three basic types of topology:

o Star.

e Ring.

e Bus.

A bus topology is a network that uses a single data channel to which all other
computers and network devices are connected (Figure 1.1). Data transmitted over the
network is seen by all hosts at once, and in the event of a breach in the integrity of the

transmission channel, the entire network ceases to function.
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Figure 1.1 - Block diagram of the topology "Bus"
Ring topology is a serial connection of computers in the network, one after another
when the first connects to the last (Fig. 1.2). The signal passes through each host of the
network, the hosts act as signal repeaters. Due to the signal passing through each

computer, the failure of at least one host causes the entire network to fail.
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Figure 1.2 - Block diagram of the topology "Ring"

A star topology is a network in which all network subscribers are connected to the
central node (Fig. 1.3). The central node can be a hub or switch. In this topology, there is
no connection between the end computers, it is always through the central node, and
thanks to such methods, the reliability of the network increases in case of cable system

failure.

Figure 1.3 - Block diagram of the topology "Star"

By type of transmission medium:
Types of network transmission are divided into wired and wireless.

e Conductive are copper (coaxial, twisted pair) or optical cables.

e Wireless media are radio channels, infrared or visible channels.
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The quality of the data channel strongly depends on the choice of transmission

medium, as wireless ones are more susceptible to various types of electromagnetic noise

and the state of the environment. For example, wet weather or a presence of a large

number of powerful equipment is usually a hindrance to wireless environments. Wired

data channels are usually more resistant to interference and provide a wider and more

reliable data channel, but require more expensive and more complex maintenance.

1.3 General principles of building modern computer networks in the enterprise

Corporate Network is a network that provides integration of internal processes of

distributed offices and departments of a particular enterprise into the most efficient,

ergonomic and secure unified information network [2, 8].

Where corporate networks are used:

In companies, the business plan of which is to conduct business through
branch structures. Examples are banks, industrial enterprises, mining
companies, trade and medical companies.

Small businesses, to introduce workflow automation, sharing common data
and resources.

Scientific organizations for stable and rapid exchange of scientific data,

distribution of estimated resources.

When creating a corporate network one should take into account such features as:

Enterprise and employees who will use the network.
Network modeling environment.
Software and hardware solutions for its creation.

Setup and maintenance of the finished network.
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Construction of architecture and choice of technology for the corporate network
consists of the following stages [2, 3]:
e Selection of basic objects that are part of the data exchange network (computers,
video cameras, telephones, printers, etc.).
e Choice of internal network logic, depending on the functions it should perform.
e Based on the previously selected parameters, solutions for the problem are

chosen.

1.3.1 Principles of building corporate networks

The structure of organizations, regardless of the type of activity, includes numerous
departments that directly perform specific activities of the company, as well as
management, accounting, office and more. The company's divisions are permeated by
vertical and horizontal connections, exchanging information, as well as performing
individual parts of one "big job™. In this case, some departments, such as management,
finance and supply, work with external partners (bank, tax inspectorate, suppliers, etc.),
as well as with the company's branches.

Thus, the organization of any level is first of all a set of interacting divisions, each
of which can have its own structure. Units are functionally interconnected, i.e. they
perform certain types of work within one business process, as well as information,
exchange of documents, faxes, written and oral instructions, etc. In addition, these units
interact with external systems, and their interaction can also be informative and
functional. Moreover, communication between all elements of the organization is carried
out through the corporate network. This applies to almost all organizations, regardless of
the activities in which they are engaged - a government agency, bank, industrial

enterprise, trading company, and so on.
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1.3.2 The structure of the corporate network
The corporate network consists of:

e Terminal equipment for users.

e Communication channels, these can be different types of copper or optical

cables and wireless communication.

e Network equipment: switches, routers, network filters, data compression and

optimization gateways.

e Hardware that provides services and resources in the network: database servers,

web servers, digital telephone exchanges, mail servers, etc.

It is best to start the construction of the enterprise network with the design, as at
this stage it is possible to develop all the documents that describe the operation of the
system, solutions that will be used during installation and commissioning, and take into
account all possible costs of the implemented system. For example, when forming an
information and computer network for a small enterprise, use the most affordable
software solutions with low hardware resources demand. Conversely, the creation of
architecture for a large company with a broad profile, it is advisable to use powerful and
flexible tools [3, 8].

1.3.3 General architecture of the corporate network

In general, an enterprise network is a complex set of interconnected and
coordinated hardware and software that provides information transfer between various
remote programs and systems. Due to multiple data centers being involved, corporate
networks are distributed (or decentralized) computer systems.

The corporate network architecture includes wired and wireless connections. The
main goals of the network architecture are [10]:

e FEase of implementation - deployment of the solution in the shortest possible

time.
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o Flexibility and scalability - modular architecture allows you to implement only
those solutions that are needed at the moment, with the possibility of further
growth of the information infrastructure.

e Security - protection of user traffic that is resistant to failures which ensures
stable operation of the network even during attacks.

e FEase of management - centralized management of the entire network
infrastructure.

Enterprise or organisation networks are considered in different areas - systemic,

functional and structural [8, 9].

From a functional point of view, the corporate network is an effective medium for

transmitting the information needed to solve the company's problems.

From a system-technical point of view, the enterprise network is a holistic structure

consisting of several interconnected and interacting levels (Fig. 1.4).

CremiamizoeaHi 474 JaHOT OpraHizamii
JOAATKH KOPHCTYBALBKOTO PIBHA

CepricH: eTeKTpoHHA NOMITA, 3aC00H
CILTBHOT pOOOTH.

Creremu kepyeansa BT

QOmnepauifini cHCTEME

TpaucoopTHA CHCTEMA: IOKATEH] 1 ITIODATEHI MEpPEsK]

Komn roTepni cacTeMHA

Fig. 1.4 - Functional diagram of connections in the enterprise network
From a structural point of view, a corporate network is a mixed topological network
that includes several local networks. A corporate network unites the company's branches
and creates a single corporate information space and is owned by the company. From this

point of view, the corporate network reflects the structure of the company.
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Depending on the size of the organization there are:

e Departmental networks that include one or more buildings.

e Networks that include one or more small organizations.

e Corporate-scale networks — can cover large areas.

From a system-technical point of view, a corporate network is a system that
provides users and programs with a set of useful utilities (services), system-wide and
specialized applications, has a set of useful functions and includes services that ensure

the proper functioning of the corporate network.

1.3.4 The principle of network hierarchy

The hierarchical model is the foundation for the network infrastructure as it
connects users, printers, scanners, WAN routers, security devices, servers, etc. The
hierarchical model divides the network into three main levels or modules.

Levels of the hierarchical model [10]:

e Access Layer - Gives users or devices (printer, scanner, IP phone) access to the

network.

e Distribution Layer - combines access levels and provides access to various

services of the organization.

e Core Layer - Combines distribution levels in large networks.

These three levels provide different functions and capabilities. Depending on the
need, one, two or all three levels can be used. For example, for an office with less than
10 users, it only makes sense to implement an access level. For a large organization that
occupies several floors or an entire building, it would be reasonable to use both the access
level and the distribution level. For huge networks, combining several buildings requires
all three levels: access level, distribution level and core level. All network levels will be

discussed in more detail below.
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The access level is the entry point for users and network devices such as: scanners,
printers, IP phones. Access is possible, both by cable and wireless. Consider the logical

scheme of the access level (Fig. 1.5).

KomyTtaTtop

Kopuetysanexmii ITK

Fig. 1.5 - Access level diagram

Distribution level serves many important network services. The main task of the
distribution layer is to combine all access layer switches into a single network. This allows
you to significantly reduce the number of connections. Usually, the most important
network services and other network modules are connected to distribution switches: the
Internet network module, the WAN network module, the data center module.

Distribution layer devices are typically third-level (L3) switches of the OSI model.
Switches route traffic between network segments (between different VLANS), as well as
implement a security system and network policies (access control).

The level of distribution is a very important part of the entire network infrastructure
and requires high-capacity, fault-tolerant performance.

It is a common practice to combine the distribution level with the core level, if the
network size and bandwidth requirements allow, to reduce costs and the total number of

devices installed. Consider the logical scheme of the level of distribution (Fig. 1.6)
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Fig. 1.6 - Distribution level scheme

Core Level - The design of large corporate networks spanning two or more
buildings requires the use of a core level. The main task of the kernel level is aggregation,
I.e. the integration of all distribution layer switches into a single network. This allows you
to significantly reduce the number of connections.

Consider the logic diagram of the kernel level (Fig. 1.7).
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Fig. 1.7 - Scheme of the core level

Kernel-level switches or routers do not have to perform any complex actions. Their
main function is to route traffic between network levels. They also pass traffic from the

external network through themselves.
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1.3.5 Topology of the enterprise network

The star topology is one most often used in the setup of corporate networks. After
all, it has a considerable centralization of the network and the independence of the
network from the performance of individual devices. Local area networks with this
topology are generally less reliable than networks with a common ring bus, but this
problem is solved by duplicating the central node. The radial configuration can be
effectively used in an automated control system that uses a central database. The main
disadvantage of radial technologies is the necessity to use a lot of cable, which leads to
high network costs, as it is necessary to connect each central switching node cable to each
node of the terminal equipment, and in addition, because in case of failure of the central
node, it requires high resistance to failures.

Consider an example of such a corporate network that has a central office and the

necessary reliable connection with the branch (Fig. 1.8).
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Fig. 1.8 - Example of a corporate network
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Summing up, the corporate network gives the following advantages to the

company:

e Increasing work efficiency through the organization of parallel calculation
processes, which cannot be achieved in the presence of powerful but
autonomous calculation resources.

¢ Resistance to failures and failures of individual network elements, as they are
less painful to transfer if these elements are combined into one network;

e Duplication of data on different types of network media, the possibility of abrupt
configuration changes, redirection of requests - this is what allows the network
to fail.

e Acceleration of internal communication, the ability to perform a large number
of tasks with a common result simultaneously, is greatly simplified when a
system of effective and rapid communication is implemented between different
structures of the organization.

Reducing costs, speeding up customer service, reducing development time and

introducing new products - this is just a small list of what a rationally built corporate
network provides.

CONCLUSIONS

In the first section, an analysis of the past development of computer networks, the
reasons for their appearance and the conditions in which they appeared was conducted.
In order to create a network project, a review of the classification of computer networks
was performed, they were classified according to such criteria as: territorial delimitation,
network interaction, speed, topology and type of network environment.

Modern computer networks used in the work of enterprises - corporate networks -
were also analyzed. The specifics of their function and their characteristic features and
settings are determined. Examples of topology, hierarchy, architecture of various
corporate networks were given, during which the basic principles of building such

networks were determined.
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