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Beryn

B pganoMy IUIUIIOMHOMY MPOEKTI PO3IISTAETHCS MPOEKTYBAHHSA KOPIOPATUBHOL
Mepexi s IT-koMmanii, sika 3aliMaeThCsi pO3pOOKOIO Ta BIPOBAKEHHSAM IPOTPAMHOIO
3a0€e31eUeHHs.

CporosmHi BaXKO YSABHTH COOl Oprafizamiro, sKa 3alMa€ThCsl TIEBHHM BUIOM
JUATBHOCTI, ©0€3 KOpPIOPAaTHUBHOI KOMIT IOTEPHOT Mepexi, sika 00 €AHye B €IHHE
iHbopMalliiHe ToJie BCl CTPYKTYpHI MIiAPO3AUIM  KOMMAaHii, JA03BOJSE CIUIBHO
BUKOPHCTOBYBATH Pi3HI arapaTHi Ta MporpaMHi pecypcH Ta 3abe3nedye CHiIbHUN AOCTYM
1o Internet.

HaliG1npm nommpeHa Mera po3poOKH KOPIOPaTUBHUX MEpExX — e(heKTUBHA 00poOKa
iHpopmarii. CTBOpeHHS KOPIOPATUBHOI MEPEXi Ha MIANPUEMCTBI abo ¢ipMi CIpUsE:
Kpamomy mpouecy OOMiHy iH(}OopMaIerd MK PI3HUMH CTPYKTYPHUMH MIIPO3A1IAMU;
MPUCKOPEHHIO IOKYMEHTOOOITY; KOHTPOJIIO 32 pyXaMH MaTtepiaiiB il 1IHIIUX 3aC001B TOILIO.
BukopuctaHHs KOMIT'IOTEPHUX MEpEX J03BOJIIE PO3BUHYTH iH(MopmaliiiHy 0a3y Ta
YIOCKOHAJIUTH TIPOIIEC KEpyBaHHS.

KopnopatuBHa mepeska, ska IHTErpye JaHi 1 MyJIbTUMEIINHY 1H(QOpMAIII0, MOXe
BUKOPUCTOBYBATHUCS JJIsl OpraHizaiii ayJio- Ta BiacokoHpepeHUid. OTpuMyO4H JIETKHUM 1
OUIBII TOBHUU AOCTYN 10 1H(OpMalli, CiBpOOITHUKY NPUINMAlOTh PIIEHHS IIBUALIE, 1
SKICTh IILOTO PIIICHHS, K MPAaBUIIO, BUIIIE.

BignocHo HeBenMka CKIAQJHICTh 1 BapTICTh KOPIOPATUBHUX MEpex 3a0e3rneuye
IIMPOKE 3aCTOCYBaHHS MEPEK B aBTOMATHU3allli KOMEpIliitHOi, OaHKIBCHKOI Ta 1HIIOI
JISUTBHOCTI.

Bce ne poOuTh TEMY AMIVIOMHOIO IPOCKTY AyAKe AKTYaJIbHOI0 B HAIIl Yac.
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MeTo0 JaHOTO0 MPOEKTY € MPOEKTYBaHHS KOPHOPATMBHOI MEpexi 3 3aJaHuM
po3TanryBaHHsIM poOOYMX MiCIb JUIsl KOMIIAHIi, SKa 3aliMaeTbCcsi pPO3POOKOI0 Ta
BIIPOBAHKCHHSIM TIPOTPAMHOTO 3a0€3MeUeHHS.

Mepexa mae 3a06€31eUnTH:

— CKOOPJMHOBAaHY CIIJIbHY pOOOTY MO po3po0Ili, TECTYBAaHHIO Ta BIIPOBAIKCHHIO
MPOTPAMHOIO 3a0€3MEUCHHS;

— BUKOPHCTAHHS CHUIBHHUX allapaTHUX 1 MPOTPaMHUX PECYPCIB;

— CHUIbHMHN JOCTYM 10 (paiinis;

— BHUKOPUCTAHHS CUCTEMH €JIEKTPOHHOT'O JIOKYMEHTOO0OIry;

— MIJKJIIOYEHHsS BCIX KOMIT'IOTEpPIB KOMMaHIi 10 Mepexi [HTepHeT yepe3 oauH
BHUCOKOITBUIKICHHH KaHAT,

—  BiJJajeHe aJMIHICTPpYBaHHS Ta LEHTPAII30BaHUN JOCTYT /10 PECYPCIB;

— I[EHTpali30BaHe 30ePEeKCHHS BEIMKUX 00’ €MIB JaHUX;

— JIOCTaTHIM piBeHb KOH(IIESHIIHHOCTI 1 30epeskeHHs 1HhOpMAaIIii;

— 3aXHUCT B1JI HECAHKI[IOHOBAHOT'O JIOCTYITY.

J1J1st TOCSATHEHHS TOCTABJICHOT METH B pOOOTI MOTPIOHO BUPIMIUTH TaKi 3a7aui:

PO3TIITHYTH THUITH MEPEKEBOI apXiTEKTyPH;
— IMpoaHajli3yBaTH O0COOJUBOCTI OCHOBHUX TOITOJIOT1M KOMIT IOTEPHUX MEPEIK;

— TMPOBECTH OTJISII OCHOBHUX MEPEKEBHX OTEPAIIMHIX CUCTEM;

PO3IIIIHYTH Ta MpOaHaIi3yBaT MPUHIMIIN NOOYA0BH CTPYKTYPOBaHOI KaOEIbHO1
CUCTEMU;

—  PO3TJISHYTH MPU3HAYCHHS Ta BUIM KOMYHIKAIIMHOTO 00JIa HAHHS;

— TMpoaHaNli3yBaTH MPHUHIIUIK OpraHizamii mnepegavi JaHUX Yy KOMIT IOTePHUX
MepeKax;

— TIpoaHaTi3yBaTH eTaly MPOCKTYBAHHS MEPEK;

— TPOBECTH MPOEKTYBAHHS KOPIIOPATHUBHOT MEPEXK1 JUTsI KOMIIaHIi:
» 0oOrpynryBatu BUOIp (13MUHOI Ta JIOTTYHOI CTPYKTYPH MEPEXI;
* 0O0rpyHTYBaTH BHOIp CTPYKTYPOBAHOI KAOEIIbHOI CHCTEMU;

» OOrpyHTYBaTH BUOIp TEXHOJOIIT Ta METOLY HOCTYIY;
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* TIPOBECTH BUOIp aKTUBHOT'O Ta MACUBHOTO 0OJIaHAHHS;
e OOrpyHTYBaTH BUOIp MPOTpaMHOTO 3a0e3NeUeHHS IS CepBepa.
O0’eKT H0CiIKEeHHSI — CYYacH1 aJITOPUTMU MTOOYI0BH KOPIIOPATUBHUX MEPEXK.

IIpeamerom aociizkeHHs € KoprnopaTiuBHa Mepexa | T mianpuemcTBa
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PO31J11 KOPITIOPATUBHA MEPEXA SIK OBEKT JOCJIIIKEHHSA
1.1 KopnopaTuBHa Mepeka: BU3HAYEHHS TA BUMOTH

KopnopatuBaa mepexa (BiJ aHINHMCHKOIO ciioBa corporate — KOPHOpPaTUBHMUIA,
CHUIBHUIN) — 1€ KOMIT I0T€pHA MEpPEeKa, 110 OXOIUIIOE MEBHE MiAMPHUEMCTBO, KOMIIaHi0 abo
bipmy 1 sika 3'eHye PI3HOPIIHI OOYMCIIOBAIBHI PECYpCH B €IUHOMY CEpPEIOBHILI.
KopnopatuBHi Mepexi 4acTo Ha3WBAIOTh MEpeKamMHu MaciuTaly MiAIpUEMCTBA, IO
BIJIITOBIJIa€ JOCTIBHOMY Tepekiany TepMmiHa «enterprise-wide networksy. Kopmoparusaa
Mepeka € CKIATHOI CHUCTEMOIO, M0 BKJIIOYA€ HAWUPIZHOMAHITHINI KOMIIOHEHTH:
KOMIT'FOTEpU PI3HUX THUIIIB, CHCTEMHE, MPUKIIAJIHE Ta MEepEekKeBEe MPOrpaMHe 3a0e3MeUeHHs,
0a3u JaHMX, MEPEKEBl aNaNTEepH, KOHIEHTPATOPH, KOMYTATOPH 1 MaplIpyTHU3aTOpPH,
Ka0eJpHy CUCTEMY TOIIIO.

CyuacHa kopriopaTUBHA Mepexa — 1€ He JIMIIE Mepexka mepeaadi JaHuX, a CKIaJHul
KOMILJIEKC, 3aB/ISIKU SIKOMY YCIIIIIHO BUPIIITYIOThCS Taki 3aBaanus [1, 2]:

— MIJBHILEHHA €(pEKTUBHOCTI pOOOTH MIANPUEMCTBA (WIBUIAKE 1 SIKICHE NPUHHATTSA
pIlIeHb, MOKJIUBICTh THYYKOT'O PO3IMOALILY pOOOTH MK CIIBPOOITHUKAMH TOIIO);

— 3a0e3rne4YeHHs] MOXKIIMBOCTI CIIJIbHOTO BUKOPUCTaHHS PECYPCIB;

— BJOCKOHAJICHHS KOMYHIKaIlii;

— 3a0e3ne4eHHs ONepaTUBHOTO JOCTYITY 10 KOPIOPaTUBHOI 1H(hOpMAaIIii;

— Ounbira cBo0OIa B TEPUTOPIAIBHOMY PO3MIIIIEHHI KOMI'TOTEPIB.

KopnopatuBHy Mepexy 4acTo po3risgatoTh K CKJIAIHy CUCTEMY, 10 CKIaJAA€ThCs 3
JEKUIBKOX B3a€MOJIII0YMX MIapiB. Bech KoMIUIeKC mporpamMHo-anapaTHUX 3ac001B Mepexi
MOXe OyTH OITMCcaHui OaraTomapoBoro MoaelIto [3-5]. YacTo Taky MOJieIb MPEICTABISIOTh

y Bursii mipamian (pucynok 0.1).
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B ocHOBI Oynb-K0i Mepexi JIeKHUTh IMap KOMITHOTEPIB, SKI € LEHTPaJIbHUMU
eJIeMEeHTaMU 30epiranHs Ta 00poOKu maHuX y Mepekax. Ha manmii uac B Mepexax yCHilTHO
3aCTOCOBYIOTHCS KOMITIOTEPH PI3HUX KJIACIB — BiJl IEPCOHATBLHUX KOMI'IOTEPIB JI0 Cymep-

EOM.

3aCTOCYHKH

KowuyHikartiiiHe oG1anHaHHA

Kowmn'torepHa mnatdopma

Pucynok 0.1. baratomrapoBa Mojiesb Mepexi

Hpyruii map — e KOMyHIKaIiiiHe oOJagHaHHA, 10 3a0e3nedye HaJliiHy nepenavy
1H(OpMaIIHHUX TAKeTIB MK KOMITtoTepaMu. ChOTOHI KOMYHIKAI[IHHUN TIPUCTPId MOXKE
SABJIATH COOOI0  CKJIAQMHUN  CHEMiali30BaHUW  MYJIBTUIIPOILIECOP, SKUH  MOTPIOHO
KoH(DirypyBaTu, onTuMi3yBaTH 1 agMiHicTpyBaTH. KabenbHi cucTeMu, MOBTOPIOBAYil, MOCTH,
KOMYTaTOpH, MapIIpyTU3aTOPU Ta MOAYJIbHI KOHIIEHTPATOPH 3 JOMOMIXKHUX KOMIIOHEHTIB
MEpeXi MEPEeTBOPUIIMCS B OCHOBHI pa3oM 3 KOMIT'IOTEpAaMHU 1 CHCTEMHHM MPOTPaAMHHUM
3a0€3MeUeHHSIM, SIK 33 BILIMBOM Ha XapaKTEPUCTHUKU MEPEXI, TaK 1 3a BapTICTIO.

Tpetim 1mapom, 1110 CTBOPIOE MPOTPaMHY IIIaThHOpMy Mepexi, € orepariiiii CHCTEMH
(OC). MepexeBi omepalliiiHi CHCTEMH OPTaHi30BYIOTh POOOTY 3aCTOCYHKIB B KOMIT'FOTEpax
1 HaJaTh (Yepe3 TPAHCHOPTHY CHUCTEMY) PECypcu CBOTO KOMII'IOTEpa B 3arajbHe
KOpUCTyBaHHS. Bim TOoro, siki KOHIEMNIi YIpaBiIiHHSA JIOKAJbHUMHU 1 PO3MOIITICHUMU
pecypcamu MmokiaaeHi B ocHOBY MepexkeBoi OC, 3aiexuTh €(PEKTUBHICTH POOOTH BCIE€l
Mepexi. [Ipy TpoekTyBaHHI MepeXi Ba)XIMBO BpPaxOBYBaTH: HACKUIBKH JIETKO JlaHa
omepaliiiHa cucteMa Moxe B3aeMofisatu 3 iHmuMu OC Mepexi; sKui BOHA 3abesnedye
piBeHb O€3MeKM 1 3aXUIICHOCTI JaHuX; A0 SKOI MIpH [I03BOJIIE HApOUIYBATH YHCIIO
KOpHCTYBauiB 1 0arato iHIIUX MipKyBaHb.

BepxHniit map 6araromiapoBoi Mojiesi MEpEeKi YTBOPIOIOTH P13HI MEPEkKEB1 3aCTOCYHKHU

(momaTku), Taki SIK MEpeKeBi 0a3u aHuX, CUCTeMU yrpasiinHsg 60azamu nanux (CYB]),

Aprywu
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MOIITOBI CUCTEMHM, 3aCO0M apXiBallii TaHUX, CHCTEMH aBTOMAaTHU3allli KOJIEKTUBHOI pOOOTH
Tomo. Jlyke BaXJIMBO NPEACTABISTH Jilala3oH MOMKJIMBOCTEH, M0 HAJAIOThCs
3aCTOCYHKaMHM JJI Pi3HUX 00JacTei, a TaKoX 3HATH, HACKIJILKHM BOHM CYMICHI 3 1HIIIMMH
MEPEKEBUMHU 3aCTOCYHKAMHU 1 OTIEpaIliiHUMH CUCTEMaMH.

Kinnesa mera kopnopaTUBHOI MepeXi BTUICHA B MPUKIIAIHUX IPOrpaMax BEPXHHOTO
PIBHS, ajie JUIs X yCHIITHOT poO0TH a0COIIOTHO HEOOX1HO, 100 IMiICUCTEMU 1HIIUX I1apiB
YiTKO BUKOHYBAJIU CBOT (yHKITIi.

[Ipu mpoexTyBaHHI KOPHOPATUBHOI MEPEkKI HAMAraroThCs 3a0€3MEeUUTH BUKOHAHHS
HAaCTYMHUX BUMOT [6, 7]:

—  PO3IIMPIOBAHICTb: MOMJIUBICTH TMOPIBHSHO MPOCTOTO JOJABAaHHS OKPEMUX
KOMITOHEHTIB Mepexki (KOPUCTYBauiB, 3aCTOCYHKIB, CIIy>KO TOII0), HAPOITYBAHHS TOBXKUHU
CErMEHTIB MEPEXi 1 3aMIHHU ICHYIOUO]1 anapaTypu OLIbII MOTY>KHOIO;

— MaciTabOBaHICTh: MOJKJIUBICTh JOJIABaHHS HOBUX BY3JIIB, HapOIIyBaHHS
JIOBKMHU 3B'sI3KIB 0€3 MOTIPIICHHS TPOYKTUBHOCTI MEPEXi;

— CYMICHICTb: 3JaTHICTh MEpeXi BKIIOYAaTH B ceO€ pI3HOMAHITHE MpPOrpaMHe 1
anapaTHe 3a0€3IeUeHHS;

— TPOIYKTHUBHICTE: 3a0e3ne4YeHHs HEOOX1THUX 3HA4YEHb napameTpiB
MPOYKTUBHOCTI MEPEKEBUX BY3JIIB 1 KaHATIB 3B'SI3Ky: MIBUIAKICTH MEpenadl JaHUX, 4dac
peakKIlii, 3aTpuMKa rnepesaui;

— KEpOBaHICTh: 3a0€3MEUYECHHs] MOXKJIMWBOCTEH IIEHTPATI30BAHOTO YIIPaBIIHHS,
TJIaHYBaHHS PO3BUTKY MEPEXKI Ta MOHITOPUHTY CTaHY MEPEXi;

— HaJIWHICTB: 3a0esneueHHs Oe3mepebiiHOoT poOOTH BY3JIIB MeEpexki 1 KaHaliB
3B'SI3KY, Y3TOJIKEHOCT1, 30€peKeHHs 1 AOCTAaBKM JaHMX 0e3 3MIH 1 MOMHUJIOK 0 BY3JY
MPU3HAYCHHS;

— Oe3neka: 3a0e3MeyeHHsl 3aXUCTy JaHUX BiJl HECAHKI[IOHOBAHOTO JIOCTYITY.

1.2.0ris1 THIIIB MepekeBOi apXiTeKTypHu

Apryw
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Ha choroHiiiHii AeHb ICHYE JIBa TUITH MEPEKEBOI apXITEKTYPH: OJHOPAHTOBI MEPEXK1
— peer-to-peer Ta Mepexi Ha OCHOBI cepBepa — server based [8, 9, 10]. BiamiaHOCTI MiX
HUMHM MalOTh IPHUHITMIIOBE 3HAYEHHS, 00 BU3HAYAIOTh P13HI MOKIMBOCTI IIUX Mepek. Buoip
THUITY JIOKaJibHO1 KoMmIl torepHOi cuctemu ( LAN — Local Area Network) 3anexuts Bim [11]:

—  PO3MIPIB MIANPUEMCTBA;

— HEeOOX1HOTO piBHsI O€3MeKH;

— 00csary mepexeBoro Tpadiky;

— (iHaHCOBUX BUTpAT;

—  PIBHS JIOCTYIHOCTI MEPEXKEBOI aIMIHICTPATUBHOI MITPUMKH.

Y omgHopanroBux mepexax (pucyHok 0.2) Bci kKoMn'toTepu piBHOIPaBHI, CEpe HUX
HEMae BUAUICHOTO; SIK MPaBuiIo, KoxkeH nepcoHanbauii koMl torep (1K) ynkiionye 1 sk
poOoua cranuis (PC), 1 gk cepsep. Bei kopuctyBadl BUPILIYIOTh caMi, K1 JaHi 1 pecypcu
(kaTamoru,  mOpuHTepH,  (¢dakKc-MOJAEMH) HA  CBOEMY  KOMIT'HOTEpI  3pOOUTH
3arajbHOJIOCTYIHUMH TI0 Mepeki. ToO0To B omHopaHroBiii mepexi Hemae IIK, sxuit

BIJIIIOBIJIA€ 32 aJIMIHICTPYBaHHS BCI€I MEpEKI.

f ==messs===y Pt @Y. IEnEDYE b U B - plml ke

Pucynox 0.2. CtpykTypa 0JHOPaHTOBOi MEpexi

DaKkTUYHO OJHOPAHrOBAa MEpeKa BUTIAJAE SK JEesIKa KUIbKICTh KOMII IOTEPIB,
00’€IHAHUX 3a JOMOMOIOI OJIHOrO 3 THUMIB 3B’s3Ky. Came BIICYTHICTh KEpPYIOUOTrO
KOMIT'FOTe€pa — cepBepa poOuTh ii moOya0BY ACHIEBOIO 1 AOCTaTHS €(PEKTHUBHOIO, HEMAE
noTpedr y TOTYKHOMY IIEHTPaJbHOMY CEpBEpl YW y IHIIMX KOMIIOHEHTaX, SKl €
000B’SI3KOBUMH 17151 O1TBII CKIIAJTHUX MEPEK.

OmHOpaHTOB1 MEPEKi 3a3BUYAM JICHIEBINE MEPEXK HA OCHOBI CEpPBEpPa, ajie BUMAraloTh

OLIBIN MOTYXKHUX, a OTke 1 Outhbin oporux, [IK. Bumora 10 mpoayKTUBHOCTI 1 70

piBHS 3axuCTy A MepexeBoro 1O B HUX Takoxk 3HAYHO HUXK4YE. B Taki onmepariiiini

cuctemu, sik: MS Widows NT; MS Widows 98, 2000, XP 1 Vista BOynoBana
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MIATPUMKA OJHOPAHTOBUX Mepex. Tomy, 100 BCTaHOBUTH OJHOPAHTOBY MEPEXY,

nonatkoBoro I13 He moTpiOHO, a I 00'eHAHHS KOMITIOTEPIB 3aCTOCOBYETHCS TPOCTA

kabenpHa cuctemMa. OJHOpaHTOBa MepeXka IUIKOM I AXOAUTh TaMm, 1e [8]:

KUTBKICTh KOPUCTYBadiB He nepesuiye 10-15;

KOPHCTYBayl pO3TaIIOBaHI KOMIIAKTHO;

IMUTAHHA 3aXUCTY JaHHUX HC KpI/ITI/I‘lHi;

B MallOyTHHOMY HE OUIKY€ThCS 30UJIBIIICHHS MEPEXKI.

Hes3Baxkaroun Ha Te, IO OJHOPAHTOBI MEPEXl IUIKOM 3aJ0BOJIBHSIOTH MOTPEOH

HEBENUKHUX (ipM, BUHHMKAIOTh CUTYallll, KOJU iX BUKOPUCTaHHS € HEIOPEUYHHUM. Y IUX

Mepexax 3axXUCT rependayae yCTaHOBKY Mapojs Ha PO3AUISEMUM pecypc (HampHUKIIa,

karasnor). [{lenTpanizoBaHo KepyBaTH 3aXUCTOM B OJIHOPAHTOBI Mepexi JIyKe CKIaJHO, 00

KOPHUCTYBa4 BCTAHOBIIIOE 1Or0 CAMOCTIMHO, a TAKOXK TOMY, IO «3arajbH1» peCypcu MOXKYTh

nepedyBatu Ha Beix IIK, a He numie Ha cepBepi [12]. Akmio nutaHHs KOH)IACHIIHHOCTI €

Juist GIpMU TIPUHIIUIIOBUMU, TO OJTHOPAHTOBI MEPEX1 3aCTOCOBYBAaTU HE PEKOMEHYETHCS.

Kpim Toro, y 38’s3ky 3 TuM, 1o koxeH [IK mpamtoe 1 ax PC, 1 sik cepBep, KopucTyBayl

NOBMHHI MaTW JOCTaTHIM pIBEHb 3HAHb, 00 MpaIOBaTH 1 SK KOPUCTyBadi, 1 SK

aAMIHICTPATOPH CBOTO Komm'torepa. Y Tabmnumi 1.1 HaBeaeHO mepeBard Ta HEIOJIKH

OHOpaHroBux mMepex [13, 14].

Tao6numsa0.1. [lepeBaru Ta HENOMIKKA OTHOPAHTOBUX MEPEK

IIepeBaru

Henonixku

JIETKICTh BCTAHOBJICHHS 1
HaJIallITyBaHHSI,
He3aiekHICTh okpemux [1K 1ix
pecypciB OJUH BiJl OJTHOTO

HEOOX1AHICTh ITaM'SITaTH CTUIbKU
HapoJiiB, CKUIBKH € 3araJIbHUX PECYPCIB
(Windows 95/98), abo imMeH 1 mapostiB
st Bxoay (Windows N'T/2000/XP)

MOKJIMBICTh KOPUCTYBaUy
KOHTPOJIFOBATH PECYPCU CBOTO
KOMIT'IOTEpa

HEOOX1THICTh PE3EPBHOTO KOIMIIOBAHHS
Ha ko)kHOMY IIK 3aranpHOIOCTYITHMX
naHuX (U1 IX 3aXUCTY B BTpAT)
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[lepeBaru Henomnixu

MOPIBHSHO HU3bKA BapTICTh BIJICYTHICTh MO>KJIMBOCTI
PO3rOpTaHHS 1 MATPUMKH MEPExKi [EHTPaJIi30BaHOTO yIPaBJIIHHS
MEpPEXKEIO 1 JOCTYIIOM JI0 TaHUX

BIJICYTHICTh HEOOX1THOCTI B HU3bKA 3arajbHa 3aXUIICHICTh MEPEXKi 1
J0JTATKOBOMY IIPOTPAMHOMY TaHUX

3a0e3neyeHHi, KpiM orepariinHoi
cuctemu Ha 11K

BIJICYTHICTh HEOOX1JTHOCTI B MOCTIMHIN
MPUCYTHOCTI aAMIHICTpaTOpa MEPEXI

[Ipu minkmrouenHi Outbiue 10 KOpUCTyBayiB OJTHOPAHTOBA MEPEkKA MOYKE BUSBUTHCS

HEJIOCTATHHO MPOTYKTUBHOK. TOMy OUIBIIICTh MEPEK BUKOPUCTOBYIOTH MEPEKI HA OCHOBI

cepsepa (pucynok 0.3).
Cepeep Pobowt cTanmt (EmenTH)

\’L‘(’\ g e % v T

Pucynok 0.3. CTpykTypa Mepesxi Ha OCHOBI cepBepa

Ao Mepexa CKJIamaeTbess 3 0ararbox poOOYMX CTaHIid abo KIIEHTIB, SKi
OOMIHIOIOTHCS 1HOPMAIIIEO 3 OTHUM a00 HEBEJIMKOIO KIJTBKICTIO CEPBEPIB, TO TaKa MEpEXa
Ha3uBaeThCcs KileHT-cepBep (client-server networks). Y Mepexi KiIieHT-cEpBEp €
LEHTPaTI30BaHUM JOCTYII JI0 CEpPBEPA, 3aCTOCYHKIB a00 MPUCTPOIB, 1110 CIPOIILYE JOCTYII 0
iHdopmarii [15].

BuninennMu Ha3MBalOTHhCS TakKi CEPBEPH, 3aBAAHHS SKUX TMOJSATAE Yy MIBUAKINA 1
edeKTUBHINA 00pOOIIl BEJIUKOI KIJIBKOCTI 3aNUTIB Bij KIi€HTIB. [Ipy 1ibOMYy 3aIIUTH MOXKYTh
OyTH Halpi3HOMAHITHIIIIMMU: BIJ] MPOCTOI TIEPEBIPKU IMEHI Ta MapoJis KOPUCTyBada MpH
BXO/I1, 10 CKJIaIHUX TTOIITYKOBUX 3aMMUTIB 10 0a3 JaHUX, HA SIK1 HaBITh MOTYKHI KOMITFOTEPH

MOYTb BUTPATUTHU Oararo 4acy.
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Taki cepBepu chemiaIbHO ONTUMI30BaHl JUIS IIBUAKOI OOpPOOKH 3alluTIB BiJ
MEPEeXHUX KJIEHTIB Ta JJIsI yIpaBJiHHs 3aXUcTOM (paiiniB 1 kaTaigoriB. B skocTi TeXHIYHOT
0a3u JIJIs1 HUX 4acTO BUKOPUCTOBYIOTH MOTYKHI 1 HAJIHHI KOMIT'IOTEPH, 1110 OCHAIIYIOTHCS:

® KOPCTKUMH JIMCKaMU BEJIMKOT EMHOCTI 1 peiiI-MacuBaMu Ha X OCHOBI;
e 3aco0aMu Tl pe3epBHOTO KOIIOBAHHSI IAHUX;
® BHCOKOIIBUJIKICHUMU MEPEKEBUMH a/IallTe€paMu TOIIIO.

Mepexa Ha OCHOBI CepBepa — THUI MEPEeXi, MO HAWOIIBII YacTO 3yCTPIYAETHCA Y
MTOBHOIIHHUX JIOKAJIbLHUX Ta KOPIIOpPaTUBHUX Mepexkax. KibKicTh poOOUrX MiCllb Yy TaKii
Mepexki MOoke OyTH pI3HOIO — BiJl JEKUJIBKOX 10 COTE€Hh ab0 THCSY KOMII IOTepiB. 3i
30UIBLIEHHSIM PO3MIPIB MEpEXkKl 1 00CATy MepexeBoro tpagiky HEOOX1THO 30UIbLIYyBaTH
KUIBKICTh cepBepiB. Po3monin 3aBgaHb cepen JEKIIbKOX CEpBEpIB rapaHTye, 10 KOXKHA
3a/1aua Oy/ie BUKOHYBATUCS Halle()eKTUBHIIINM CIIOCOOOM 3 yciX MOXJIuBHUX. Kojo 3aBaHsb,
K1 BUKOHYIOTh CE€pBEpH, pizHOMaHITHE 1 ckiagHe. 1106 mpucrocyBarucs 10 3pocTar0unx
noTped KOPHCTYBadiB, CEPBEPHU CTAIM CHEIlai30BaHUMH. J0 OCHOBHHUX THITIB CEPBEPIB
BigHOCATHCA [16]:

— (ailin-cepBepu ciyxatb s 30epiraHHs BEIUKUX OOCSTIB JaHUX 1 HaJaHHS
JIOCTYITy JI0 HMX KOpHUCTyBauiB. Tak, Hampukiaa, mpu poOOTI 3 TEKCTOBUM JOKYMEHTOM
KopucTyBau Ha cBoiil PC 3amyckae TEKCTOBUW PEeNakTOp, a MOTIM BIAKPUBAE MOTPIOHUI
JIOKYMEHT, 110 30epiraerbcsi Ha (aiin-cepepi. [lpu mpomy mo mepexi B mam'stb PC
3aBaHTAXXYETHCS KOIIsl (pailily JOKYMEHTA, 3 SIKOIO 1 MPallO€ KOPUCTYBAY;

— cepBepu JApPYKy (MpUHT-CEpBEpPH) MpU3HAYCHI JJisi 3a0€3MedeHHs JOCTYMIy [0
OJIHOTO 200 JIEKUIBKOX MEPEKEBHUX MPUHTEPIB, MPUUMAIOTh B KJIIEHTIB MEPEXi 3aBIaHHS
Ha JPYK 1 KEPYIOTh YepPTaMH [UX 3aB/IaHb;

— CepBepH 3aCTOCYHKIB. Y II0 KaTEropilo BXOIATH TaKOX cepBepa 0a3 AaHUX 1
WEB-cepBepa. Ha HuX BUKOHYIOTHCS TIPUKJIAIHI YaCTUHU KIIIEHT CEPBEPHUX 3aCTOCYHKIB
(momatkiB, nmporpam). Li cepBepu MpUHIIMIIOBO BIAPI3HAIOTHCS Bij (paili-cepBepiB THM, 1110
pu po6oTi 3 paitn-cepBepom NoTpiOHUH (Paits ado AaH1 IIIKOM KoritoroTbest Ha PC neBHOTO
KOpPUCTyBada, a Mpu poOOTI 3 cepBepoM 3acTocyHKiB Ha PC mepecmyiaroThCsi TUIBKH

pesyibTatu 3anuty. Hanpukiaa, MoKHa 3a 3alIUTOM OTPUMATH JIUIIIE CIIUCOK MPaI[iBHUKIB,
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K1 HApOJMJIMCS y BEPECHI HE 3aBaHTAaXyH4W Mpu 11boMy B cBolo PC Bcro 6a3y maHux
epCcoHay;

— TIOIMTOBI CEpBEpU KEPYIOTh TMepeaadero eJIeKTPOHHUX IMOBIIOMJICHb MK
KOPUCTYBa4aMH MEpPexk1, 00CTYyroBYIOTh iX MOIITOBI SUTUKHU;

— (dakc-cepBepu  KEpylOTh IOTOKOM BXIHMX 1 BHXIJIHMX (PaKCUMIIBHUX
MOBIIOMJICHD Yepe3 OANH a0 KiJIbKa aKkc-MOJaeMiB;

— KOMYHIKaIIiiiH1 cepBepH (cepBepH BIIJANEHOTO 10CTymy, cepBepu VPN) kepytoTh
MOTOKOM JTaHUX 1 TMOIMITOBUX IMMOBIIOMJICHh MDK JAHOIO JIOKATHHOI MEPEXKEI0 Ta 1HITUMHU
Mepexxamu ado0 BIJJAJICHUMH KOpHCTyBadyaMu mo mojemy ado uepe3 [nrepner (VPN —
Virtual Private Network — BipTyaiibHa IpUBaTHa MEpexa);

— cepBep CIyXO KarajloriB MpU3HAYCHHWM 71l TOIIYyKY, 30€piraHHs Ta 3aXUCTy
iHpopmaiii B Mepexi. lliaTpumyrors 0a3y AaHUX BCIX 3apEECTPOBAHUX B JIOMEHI
KOPHUCTYBauiB, KOMITIOTEPIB, TpyI 1 pecypciB. [lo3Bomstors 00'eqnatu PC B soriuni rpynu
— JIOMEHH, CHCTeMa 3aXHCTY SIKUX HAJUITE KOPUCTYBadiB PI3HUMH IpaBaMU JOCTYIY O
OyAb-SIKOTO MEPEKHOT0 Pecypcey.

[Ipu 1pOMy KOXKEH 13 cepBepiB MOXKe OyTH peasli30oBaHUN fK Ha OKPEMOMY
KOMM'tOTepl, Tak 1 (B HEBEIMKHUX 3a OOCITOM Mepexkax) OyTH TMOeAHAHUM Ha OJHOMY
KOMIT'OTEpi 3 OyIb-IKUM 1HIIUM cepBepoM. CepBep Ta orepalliifia cucTeMa MpamroTh K
eaune nuie. bes OC HaBITh HAUMOTYXKHIIINNA cepBep ABJIsIE COO010 Kymy 3ami3a. OC 103Bosisie
peanizyBaTH TIOTEHI1a]l amapaTHUX pecypciB cepBepa. Jlo HaMOUIbII MOMKUPEHUX
MepexeBux omnepariinux cuctem ciin Bigaectu: Novell NetWare, UNIX, Windows NT,
Windows Sever 2003 1 Buie.

CepBepu MepexeBoi iHPpacTpyKTypH 3a0e3MeuyroTh poOOTY B MEpEeXKi, OOy T0BaHii
Ha 0a31 ctexka mporokoniB TCP/IP (3azBuuaii HacTpoWKy poOOTH Yy BEIHKIA Mepexi
MOYMHAIOTH came 3 Hux). [o 1i€i rpynu cepBepiB 3a3Buyail BiIHOCATH [17]:

— DHCP-cepBepu (Dynamic Host Configuration Protocol — npoTokon nuHaMiuHOT
koH(pirypamii By3na) mpusHaudeHi s Bumadi DHCP-kmienty 3a #oro 3amuToM Takux
napamMmeTpiB, sik yHikanbHa [P-agpeca, macka miaMepexki, aapeca OCHOBHOTO IITIO3Y, aIpeCcH

DNS- 1 WINS-cepgsepiB, HazBa nomeny torfo. DHCP-kiieHTOM Ha3uBaroTh KOMIT'IOTED, B
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— Hactpoiikax npoTtokoiry TCP/IP skoro BKIIOYEHHH PEXUM aBTOMATUYHOTO
orpumanHs [P-anpecu;

— DNS-cepBepu (Domain Name System — cuctema JOMEHHUX IMEH) IEPETBOPIOIOTH
iMeHa By3:11B (host name) y BianoBiaHi im [P-aapecu;

—  WINS-cepBepu (Windows Internet Name Service — city:x0a MiBKMEpPEKEBUX IMEH
Windows) peectpytoTs B Mepexi NetBIOS-imena xomn'totepis 1 ix [P-anpecu, a motim 3a
3anutoM WINS-kimienTiB nepetBopiotoTh 111 iMeHa B I[P-aapecu. NetBIOS-imena — 1e
"BracHi" iMEHa KOMI'IOTEPIB, IO MICTATh HE Ounbiie 15 Oyap-SIKUX CUMBOIIB, KPIM TOUOK
(mampukian, WorkStation 1).

— OpangMayepu (MDKMEPEXEBI €KpaHHU) BUKOPUCTOBYIOThCA JJIA  3aXHUCTY
BHYTPIILIHbOI MEPEK1 BiJ] MPOHUKHEHHS a00 aTak 3 [HTepHeTYy Ha cepBepU MEPEKi.

— IpOKci-cepBepu  (CEepBEpU-TIOCEPEIHUKH) BUKOHYIOTh (QYHKIIi  KOHTPOJIIO
JOCTYNy KOpUCTyBauiB B IHTepHET 1 KellyBaHHS BEO-CTOPIHOK, IO JO3BOJIIE 3HU3UTHU
BUTpATH Ha KOPUCTYBAaHHS [HTEpHETOM.

JIBa ocTaHHI cepBepu MpPHU3HAYEHI [Jii YCTAHOBKM Ha KOMIT'HOTEp, IO 3B'SI3y€
JIOKaJIbHY Mepexy 3 IHTepHETOM, TOMY iX 4acTo 00'€JHYIOTh B €JMHY IPOrpaMHO-arapaTHy
CHCTEMY.

VY tabauin 1.2 HaBeAeHO NepeBaru Ta HEJOIIKA MEPEK Ha OCHOBI CEpBEPY.

Taonumnsa0.2. IlepeBaru Ta HEOMKHA KIIEHT-CEPBEPHUX MEPEK

IlepeBaru Hemomiku

oOasHaHHA 320€31e4ye MBUIKUN TIOCTYII /10 | HECIIPaBHICTh CepBepa MOXKE 3POOUTH BCHO
pecypciB 1 edeKTHBHY OOpOOKYy 3amuTIiB | MEpeXy MPaKTHYHO HEMpale3gaTHow, a
KJIIEHTIB 3arajbHl pecypcu HeJJOCTYIHUMU

LEHTpai3alis JaHUX 1 PecypciB JO3BOJISE | CKIAIHICTh  PO3TOPTaHHS 1  MIATPUMKH
HaJIaroJUTH YiTKe YIpaBiIiHHS 1H(QOpMaIli€lo | BUMarae Kali(iKoOBaHOTO MEpCOHATY, MO

Ta TaHUMHU KOPUCTYBaUiB 30171BIITy€ BapTICTh CYMPOBOAY MEPEXKi
pPO3MIILIEHHS] JaHWX Ha CepBepl ICTOTHO | MOTPIOHO MocTiliHa MIPUCYTHICTh
CIpOLIYy€ npouenypu PE3EPBHOTO | aAMiHICTpaTOpa MEpexi

KOTIOBaHHS
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[IepeBaru Henomiku

MiIBUIYETBCS ~ 3arajbHa  3aXHIICHICTH | BApTICTh CYMPOBOAY MEPEkKi 30UIBIIYETHCS
Mepexi 1 30epekeHHS JTaHUX yepe3 nmotpedy B BUIIIEHOMY O0JIaHAaHHI 1
crnemianizopanomy 110

[cHyIOTh KOMOIHOBaH1 MEpeXI1, 10 TOETHYIOTh Kpallll IKOCTI OJJTHOPAHTOBUX MEPEX 1
MepeX Ha OCHOBI cepBepa. B Takux Mepekax cepBepHI omneparliiiHi CHCTEMHU BIAMOBITAIOTh
3a CHiJIbHE BHUKOPHCTAHHS OCHOBHHMX 3aCTOCYHKIB Ta maHmx. Ha poOoumx cTaHIisgx
BCTAHOBJIIOIOTH KJI1€HTCHKI onepaiiiiini cuctemu Windows XP, Vista, Windows 2000 To1tio,
K1 OyIyTh KEPYIOTh JIOCTYIIOM JI0 PECYPCIB BUIJIEHOTO CEpBEpPA 1 B TOM ke Yac HAJAI0Th B
CHiJIbHE BUKOPHUCTaHHS CBOI JKOPCTKI JAUCKUA 1 3a0€3MeuyloTh JOCTYI JO CBOIX JIaHUX.
KoM0iHOBaHI Mepexi — JIOCUTh MOLIMPEHHM THUIl KOMIT IOTEPHUX MeEpexk, ane sl ix

MPaBUWIBHOI pOOOTH Ta HAIIMTHOTO 3aXUCTY HEOOX1AH1 MEBH1 3HAHHS 1 HABUYKHU.

1.3.0rasia1 TonmoJIorii KoM’ IOTEPHUX MepPek

BaxiuBoio XapakTEpUCTUKOI MEPEXkl1 € TOIMOJIOTIsl — CIoci0 opraxizamii GpizuyHux
3B's13KiB [18-20]. ITix TOmos0ri€r0 KOMIT FOTEPHOT MEPEKi PO3yMIitOTh KOH(DIrYpaIlito THITY
rpada, BepIIMHAM SKOTO BIAMOBIAIOTH KOMITHOTEpU Mepexi (1HOMI ¥l 1HIIe 00JiaTHaAHHSA,
HaIpUKIaZ KOHUEHTpATOpH), a pedpam — ¢i3uuHi 3B's3ku Mix Humu. Komm'torepw,
MIIKJIFOYSH] O MEPEKi, 9acTO Ha3UBAIOTh CTAHIIIIMH a00 By3JIaMH MEPEKi.

Po3pi3HsA0Th (13U4HY 1 JIOTTYHY TOMosorito. Jloriuna 1 (i3uyHa TOMOJIOTii Mepexi
He3aliexH1 oHa Big oHO1. KoH(irypauis (p13M4HHUX 3B'13KIB BUBHAYAETHCS €IEKTPUIHUMU
3'€THaHHAMH KOMIT'FOTEPIB Mk COOOI0 1 MOXE BIAPI3HATUCS Bl KOHQITYpalli JOTTYHIX
3B'SI3KIB MIXK By3J1aMu Mepexi. JIoriuHi 3B's13KH SBISIOTH COO0I0 MApUIPYTH NIEpeiayl JaHUX
(HampsSIMKY TIOTOKIB JIAaHUX) M1k BY3JIJaMHU MEPEXi 1 YTBOPIOIOTHCS IIISIXOM BiJMOBITHOTO

HAJIAIITYBaHHS KOMYHIKAIIHHOTO 00JIaJHAHHS.
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Bubip Tonosorii e1eKTpuYHUX 3B's13K1B ICTOTHO BIUJIMBA€E HA XapaKTEPUCTUKHU MEPEKI.
3okpema, BUOIp Ti€l YM 1HIIIOT TOMOJIOTIT BIUTMBAE HA:

—  CKJIaJ He0OX1HOTO MEPEKEBOT0 O0IaHAHHS Ta HOTO XapaKTEPUCTUKH;

—  MOJKJIMBOCTI PO3IIMPEHHS MEPEXi,;

—  cnoci0 yrpaBiIiHHS MEPEKEL0.

[Tpu mo6yn0Bi Mepexki MPOCTO MIAKIIOUUTH KOMIT'IOTEP A0 MEPEKEBOT0 Kalero, 1110
3'€IHy€ 1HII KOMIT'FOTEPH, HEJIOCTAaTHhO. Pi3HI THUIHK KaOesiB y CIOJYy4YEeHHI 3 PI3HUMH
MEpeXHUMH anantepamu, Mepesxkaumu OC Ta IHIMMMHA KOMITOHEHTAaMHU BUMAraroTh 1 Pi3HOTO
B3a€EMHOI0 PO3TallyBaHHS KOMI'tOTEPIB. byb-sika TOMOJOTIs MEPEXI MOXKE BU3HAYATH HE
JUIIE TUI Ka0emro, a i Crmoci0 MOoro MpoKIalaHHs, a TaKoXK BU3HAYATH METOJ[ JIOCTYITY
KOMIT'TOTEPIB B MEPEXKY.

[ToBHO3B'SI3HA TOMONOrIS BIAMOBIAAE MEPEXKi, B SIKIH KOXKEH KOMIT'IOTEpP Mepexi
NOB'sA3aHUM 3 ycima iHmuMU. He3Baxkarouun Ha JIOTTYHY MPOCTOTY, [IeH BapiaHT € TPOMI3IKIM
1 Hee(peKTUBHHUM, 00 JIJIs1 KO’KHOI Mapy KOMI'FOTEPIB Mae OyTH BU1JIEHA OKpEMA €JIEKTpUYHA
JiHIA 3B'A3KY. 3 IMX MPUYMH TTOBHO3B’S3HA TOMOJIOTIS BUKOPUCTOBYETHCS BKpal PiAKO.
Haifuacriie BoHa BUKOPUCTOBYETHCS B OaraTOMAIIMHHUX KOMIUIEKCaX a0o0 y TJI00aIbHUX
Mepexax ISl 3'€JHaHHs BY3J1iB komyTartii [ 15].

Pemra BuaiB TOMOJOrH — HEMOBHO3B’S3HI 1 mependadaroTh BUIMAAKWA, KOJIW IS
OOMIHY JaHUMM MDK JIBOMa KOMM'IOTepaMH MOKE 3HaJ00UTHUCS TTPOMIXKHA Mepeiada yepes
1HIIT BY3JIM MEPEXKI.

HalivacTime mepexi OynyroThcsl Ha OCHOBI TphOX 0a30BHX TOmouorii: muHa (bus),
3ipka (star), kuibne (ring) [1, 4-6, 21]. ko KOMMI'IOTEpU MIAKIIOYEHI y3/I0BXK OHOTO
ka0emto (CerMeHTa), TOMoJIOTisl Ha3uBa€Thes "MKMHA". Y TOMY BUMAJIKY, KOJU KOMI'TOTEPU
MIJKJIF0YEH] 10 CEerMEHTIB KaOeyro, 0 BUXOAUTh 3 OJIHIE] TOYKH (KOHIIEHTpaTopa),
TOTIOJIOTIsI Ha3uBaeThes '"3ipka". ko kabenb, A0 SKOTO TMIAKIIOYEHI KOMITIOTEPH,

3aMKHYTHUH, TO Taka TOIOJIOT1s 3BeThCs "KiIbIe".
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1.3.1. TomoJiorist TUIY «IIMHA»

Tomouorito «muHay (bus), 4acTo Ha3MBAKOTH «JIIHIHHOIO MIMHOWY (linear bus). Y Hil
BUKOPHCTOBYETHCS OJTMH MEPEKEBUH MOHOKaHAI (KOaKCiaIbHUIA Kabellb), 0 HA3UBAIOTh
MaricTpajijito a00 CETMEHTOM, Y3JI0BK SIKOTO MIIKJII0YEH] BCl poOoUi cTaHIlii Mepexi [8].

CxeMy TOIOJIOT11 IIIMHA HaBEICHO Ha PUCYHKY 1.4.
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Pucynox 0.4. Tornosorist TUIY «IIHMHA

KoxxHnil KoMIT'10Tep MiAKII0YAETHCS 10 Kabelb 3a JonoMoro T-po3’eMy
(T-xonexTopy). [Ipu nepenayi nakeTiB 1aHUX (JIOKJIATHIIIE TAKETH JAHUX PO3TJIIHYTO Y
ni. 3.2.1) KoxkeH KOMI'IoTep aJpecye Moro KOHKPETHOMY KOMIT'IOTEPY

y MEpexl, epeiatou Horo 3 MEpeKeBOro Kadeto y BUTIISIIL €JICKTPUIHUX CUTHATIB
(pucynok 1.4 — (D). Ilaker, y BUITIAi €IEKTPUYHUX CUTHAIIIB, TIEPEAACThCA MO IKMHI B 000X
HATIPAMKaX BCiM KOMIT'FoTepam Mepexi (pucyHok 1.4 — (@), Indopmartiro npuiimae nuiue Toif
KOMII'IOTep, ajipeca SKOro 30iraeThCsi 3 aApecor0 OAepXyBaua, 3a3HAUEHOTO B 3arojIOBKY
nakera (pucyHok 1.4 —(3).

Tak sx B KOK€H MOMEHT 4acy B MEpeKi MOXke BecTu mnepemauy juiie oaHa PC, To
MPOAYKTUBHICTh MEPEX1 3alekKuTh BiJ KiabkocTi PC, migkmodyeHuX n0 mUHUA. YuM ix
Oubie, TUM OLTBITIIE Oy/Ie KOMITIOTEPIB, K1 OYIKYIOTh Mepeadl JaHuX, 1 TUM HUX4Ie Oye
3arajbHa MPOAYKTHBHICTH Mepexi. OpHak, HE MOKHA BKa3aTH NPSIMY 3aJICKHICTh
MPOIYCKHOI 3JIaTHOCTI Mepexi Bix KuibkocTi PC, Tak sk Ha Hei TaKOX BIUIMBAE:

XapaKTEePUCTHUKHU anapaTHoro 3ade3nedeHHs: PC Mepexi; yacToTa, 3 SKOI0 MepPeIarTh
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noBigomienHs PC; THIT MepeXeBHUX 3aCTOCYHKIB (MIPHUKIATHUX MTPOTPaM), IO MPAIIOIOTh Y
Mepex1; TUM Kabero 1 BificTaHb Mixk PC B Mepexi.

Jlani y BUTJISA/1 €IEKTPUYHUX CUTHAIIB MOHMIUPIOIOTHCS 1O BC1 MEPEXkK1 BiJl OJJHOTO
KIHIIS KaOeJro 0 1HIIOTO, 1, TOCATAa0YH KIHIIS Kabelto, BI10OpaKaroThCs 1 3aiMar0Th

IIMHY, 110 HE J03BOJISAE IHIIUM KOMIT'IOTepaM 3ilicHIOBaTH nepegady (pucyHok 1.4 —@).

{06 3amo6irtu BinoOpakeHHs eICKTPUUYHUX CUTHAIIB, HA KOKHOMY HEIIKITF0OUYCHOMY
KIiHI[l KaOEJIF0 BCTAHOBJIIOIOTH MPUCTPOI, 0 OTPUMAIIA Ha3BY TepMiHATOpH (terminators),

BOHH NOTJIMHAIOTH CUTHAJH, 110 MPOHIUIHM 110 wHHi (pucyHok 1.4 — ®). Tlpu 3HauHii

Bigctani Mk PC (manmpukiaz, 180 M 1j1s1 TOHKOTO KOaKcialbHOTO Kabelt0) B CerMEeHTI
IITUHU MOJKE CITOCTEPIraTUCs OCIA0ICHHS EICKTPUIHOTO CUTHATY, III0 MOYKE MPU3BECTH 10
CIIOTBOPEHHS 200 BTPATH MEPEaHOro NakeTy AaHuX (pucyHok 1.4 —©).

VY 11boMy BUIAJIKy BUXITHUM CETMEHT CII1J] PO3LJIUTH HA ABA, BCTAHOBUBIIIHA MK HUMU
JI0JTATKOBHU I TIPUCTPIN — peniTep (MOBTOPIOBAY), SIKUM MiACHIIOE MPUUHATUN CUTHAJ TIEpe]l
TUM, SIK TOciaTu ioro jami (pucyHok 1.4). [IpaBunbHO po3MillleHI Ha JOBXHHI MEpPExki
NOBTOPIOBAYl JIO3BOJISIIOTh 30UIBIIUTH JOBXKHHY MEpEeXi 1 BIJCTaHb MDK CYCILAHIMHU

komm'torepamu [8]. CxeMy MIIKIFOYEHHS periTepa HaBeAeHO Ha PUCYHKY 1.5.

IIOETOREEAY

C] E E s0000p C] D

CETMERT 1 CETMEHT 2

Pucynox 0.5. ITigkmroueHHs MOBTOproBaya (pemnirepa)

[[Inxa — e macuBHa TomoJoris. Lle o3Hauae, M0 KOMI'TOTEPH JIUIITE «CITYXAFOTh
nepeiani mo Mepexi JlaHi, ajie He MepeMILTyoTh iX Bijl BIAMpaBHUKA 0 oAepKyBada. Bci
KIHI[l MEPEKEBOro Kadelto MatoTh OyTH 10 4YOro-HEOY/Ib MiAKII0UYEH1: 10 PoO0YOi CTaHIIii,
TepMmiHaTopy abo pemitepy. Po3puB MepexeBoro kabento ado Bil'€JHAHHS OJHOTO 3 HOTO
KIHI[IB TPU3BOUTH 0 MPUMUHEHHS (DYHKIIIOHYBaHHS MEPEekKl — Mepeka «magae». Cami

po00oUl CTaHIIIT 3AIMIIIAIOTHCS MOBHICTIO Mpalle3/IaTHUMU, ajie HE MOXKYTbh B3a€EMO/IISTH
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OJIHa 3 OAHOI0. SIKIIO B Mepexl BejiMKa 4YacTHHA MPOTrpaMHUX 1 iH(opMamiiHux
pecypciB 30epiraeTbes Ha cepBepi, TO podOU1 CTaHIIIT, X0Ua 1 3AIMINAKTHCS Mpale3aTHUMU,
aJie JJIs PaKTHUHOT poOOTH MaJIOTIPUAATHI.

B tabnuii 1.3 HaBeneHO nepeBaru Ta HeIOJIIKH TOMOJIOT1 THITY «IITHHAY.

Taonxwumsa 0.3. [TepeBaru Ta HEMOMIKN TOTOJOTIT «IITIHAY

[IepeBaru Henomiku

BIJIMOBA OJTHOTO 3 BY3JIiB HE BIUIMBAE | pO3pUB Kabemo abo nedekT Oyab-aKoro 3 po3’eMiB
Ha poOOTy MEPEXi B IIIIOMY MO3K€ BIUTMHYTH Ha poOOTY BCi€l Mepexi

MEpeXy JIETKO HAJIAIITOBYBATH 1 | OOMEXeH1 JOBXKHMHA Kabemto 1 KUIBKICTh poOOUYnX
KoH(DIrypyBaTH CTaHIIIH

€KOHOMHA BUTpaTa KaOelto BXXKO BHM3HauMTH JedekTu 3'eqHaHb (BaKka
JoKauizaris mpooyem)

JerKa po31UpPIOBaHICTh Opy  3HAYHUX o00csrax TpadiKy 3MEHUIYEThCS
MIPOITYCKHA 3/IaTHICTh

1.3.2.Tonousorisi THIY «3ipKa»

[Tpu Tomoorii «3ipkay (star) Bci KOMIT'IOTEPH 3a JOTIOMOTO0 CETMEHTIB Kabelto (BUTa
napa) MiAKIIOYalThCs J0 IEHTPaJbHOTO KOMIIOHEHTY — KoHueHtpaTtopa (hub). Ilakeru
JAHUX BiJl KOXKHOTO KOMITIOTEpa HAMPaBIISIOTHCS 0 IIEHTPATLHOTO KOHIICHTPATOPA, SIKHMA,
B CBOIO Uepry, IepeHarpaBiisge MakeTy 0 Micis npusHadeHHs [8]. Cxemy TomoJorii THITY
3ipKa HaBEJCHO Ha PUCYHKY 1.6.

rc ] PC

(=====y (z===2y

Hub (mormeHTRATOR) \

PC @ PC

===} [y

Pucynox 0.6. Tomonoris Tumy «3ipKa

OcHoOBHa TepeBara JaHO1 MEpPEXi B TOMY, IO SIKIIO MOIIKOKeHa okpeMa PC abo

okpeme 3'eqHanHs MK PC Ta KOHIIGHTpATOPOM, BCS MEpEXa 3IUINAETHCS MPAIe3/1aTHOIO.

Apxyw

KHTEY-122-2018

23

3m | Apxyur | Ne ooxym. | Iionuc |[ama




LleHTpanbHUM BY3JI0M B TOMOJIOTIT «31pKa» € KOHLIeHTpaTop. Cepell KOHLIEHTPATOPIB

BUJIIIISIIOTh AKTHBHI Ta TACHUBHI. AKTHBHI KOHIIGHTPATOPH PETeHEPYIOTh 1 MEPEeaar0Th

CUTHAJIM, TaK camo SIK Le poOssTh penitepu. [HoMI X Ha3MBalOTh LIe 0araTonmOPTOBUMHU

pernitepamu. Bonu marots Big 8 mo 16 moptiB g miaKiIoueHHs Komm'ioTepiB. [lacuBHi

KOHIIEHTPATOPHU — 116 MOHTaXXH1 MaHemi (KoMyTyrodi 0j0kH). BoHM mpocTo mpomyckaroTh

yepe3 ce0e CUrHajl, He MOCHIIOIOYM 1 HE BIJHOBIIOKOYHM ioro. IlacuBHi, Ha BiAMIHY BiJ

AKTHMBHUX, HC TpeGa HiI[KJ'IIO‘IaTI/I A0 JEKEpEa ) KUBJICHHA.

KonnenTpaTtopu a0myckaroTh 3'€IHaH1 MK 00010, 1€ TaK 3BaHa iepapxiyHa 3ipka. [1pu

Takid TOIOJOTIi pO3pHUB KaOEIo, MIJIKIYEHOTO /10 KOHIIEHTpATopa, MOPYIIMTh POOOTY

JIMIIE OJTHOTO KOHKPETHOTO cerMeHTa Mepexi (pucyHok 0.7).

Pucynox 0.7. MoxnuBe 3’€JHaHHS KOHIIEHTPATOPIB

Ha nanwii yac iepapxiuHa 3ipka € HAUMOMIMPEHIIITUM THUIIOM TOTIOJIOT1{ 3B'SI3KIB, SIK B

JIOKaJIbHUX, TaK 1 TI00AIbHUX Mepexax [22].

B tabnumi 1.4 HaBeneHo mepeBaru Ta HeIOIIKH TOMOJIOT 1 THITY «31pKay.

Taonwmmsa0.4. [TepeBaru Ta HETOTIKHA TOTIOJOTIT «3ipKa»

[TepeBarn

Henomiknu

nomKkoKeHHs Oyab-akoi PC abo okxpemoro
3'eqHanHs Mik PC 1 KOHIEHTpaTopoM He
BILIMBAE Ha poOOTY Mepexi

BUXIJI 3 Jaly LIEHTPAJIHHOTO KOHIIEHTPATOpa
BUBOJIUTH 3 JIaJly BCIO Mepexy., xoua PC
3AJIMILIAIOTHCS MTPale31aTHUMHU

UEHTPaJI30BaHUNA KOHTPOJb 1 YMpaBiIiHHS,
THYYKI MOXJIMBOCTI aJMiHICTpyBaHHS

JUTSI BEJTUKAX MEPEX 3HAYHO 301TBIIYETHCS
BUTpara kademo, 60 Bci PC minkimtoueHi 110
LIEHTPAJIBLHOI TOUKHU
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1.3.3. TonoJiorisi TUIY «KiIbIIE»

[Tpu Tomosorii «kiyibie» (ring) Mepeka 3aMKHYTa Ta YTBOPIOE HEPO3PUBHE KiJIbIIE
(pucynok 0.8). Omke y kabeni HeMae BUILHOTO KiHIA, IO SKOTO MOXKHA MiIKIIOYHTH
tepMiHaTop. [louaBmm pyx B Oyab-sKid TOYIl KUJIbIIS, MAaKeT JAHUX, PYXalOUKUCh B OJTHOMY

HAOPSMKY, BPEIITI HOTPAIUI€ B HOTO MOYaTOK.

'S

DPC

PC

Pucynok 0.8. Tomosorist TUITY «K1JIbIIE»

Ha BiiMiHY BiJ1 TACUBHOI TOTIOJIOT1I «IITUHAY, TYT KOXXEH KOMI'IOTEp BUCTYMA€E B PO
peritepa, TOCHIIOIYN CUTHAIIY 1 IEPEIatoud X HACTYIHOMY KoMmIT'totepy. Ha BinMiHy Bija
«GIPKW» IS TOTIOJIOTIT «KUTbIIE» HEOOX1THUM HEPO3PUBHHM MIUIAX MK YCIMa MEPEKEBUMHU
PC. ToMmy y Mepexi 3 KUIbIIEBOIO TOMOJIOTIE€0 HEOOXITHO MpUMATH CHEliaibHI 3aXO0IH,
100 y pasi Buxoay 3 jaay abo BiakiroueHHs neBHoi PC He mepepBaBcst KaHal 3B'S3KYy M1k
IHIUMU  cTadmisMu. OOMEXeHb Ha JlaMeTp KUIbIS HE ICHY€, BIH BU3HAYAEThCS JIMIIIE
BIJICTAHHIO MK BY3JIaMH B MEPEXKI.

OpnuH 13 TPUHIMIIB TIepeaadl JaHUX B KUIBIIEBIH MEpeki HOCUTH Ha3By Mepeaadl
mapkepa [12]. Cyts #ioro Taka. Mapkep mociiIoBHO, BiJi OJHOT0 KOMITIOTEpa 0 1HIIIOTO,
NepeaeThes JI0TH, MOKM MOro He OTpUMaEe ToW, sSKMM «xode» mnepenatu naxi. llei
KOMIT'FOTEp 3MIHIOE MapKep, MOMIIIA€ eIEKTPOHHY aJpecy B JlaHi 1 MOCUJIAE iX MO KiJIBITIO.
JlaHi TpoOXOIATh 4Yepe3 KOXKEH KOMITIOTEp, MOKH HE OMUHATHCA y TOTO, 4Yhs ajpeca
30iraeThCcsl 3 aapecor0 OJiep)KyBada, 3a3HaueHOI B JaHuX. Ilicias mporo «komm'torep-

npuiiMawdy) MOCHIIAE «KOMITI0Tepy-TiepeiaBauy» MOBITOMIICHHS, JIe TIATBEPIKYE BaKT
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npuiiomy naHux. OTpUMaBLIN MIATBEPKEHHS, «KOMIT'IOTEp-TIEpeaBay» CTBOPIOE HOBHIA
MapKep 1 MmoBepTae WOro B Mepexy. Mapkep mepecyBaeTbcs MPAKTUYHO 31 HIBHIIKICTIO
cBiTia. Y Kimbli aAiametpom 200 M Mapkep Moxke upKytoBatu 3 yactororo 10000 o6opoTiB
B CEKyHay [23].

BractuBicTs By3ma-mpkepena mnepeBipsATd iHQOpMaIliio Ha TOCTOBIPHICTH JOCTaBKH
Jy’€ BJaj0 BUKOPHCTOBYIOTH JUISI TECTYBaHHS MEPEXKI 1 MOIIYKY BY3My, SIKUW IMOBIpPHO
BUUIIOB 3 NIy, 1 HE MOXe MPUIiMaTH JIaHi.

B tabnuii 1.5 HaBeeHO mepeBaru Ta HEMOMIKHA TOTIONOTIT THITY «KIJTBIIE.

Taonuusa0.5. TlepeBaru Ta HEOMIKHA TOMOJOTIT «KIIBIIE

ITepeBaru Henmomniku
KUIBKICTH KOPHUCTYBaYiB HEe | mpu BUXOAl 3 Janxy Oyae-skoi omniei PC wmepexa
MO3HAYAETHCS HA TPOYKTUBHOCTI npunuHsie QyHKIIIOHYBaTH
Maja KiUIbKiCTh Ka0OeniB 3MiHa KOH}ITypalii Mepexi ado MiAKII0YeHHs HOBOI
PC BuMarae TuM4acoBOi 3yITMHKH BCi€l MEpexki
Bci PC maroTh piBHMI HOCTyI ICHY€ MOJIMBICTh HECAHKI[IOHOBAHOTO JOCTYILY IO
1Hpopmarii

Sk nmpaBUII0, B YMCTOMY BUIJISI/II TOMOJIOTIA "KUIbLE" HE 3aCTOCOBYETHCS YEPE3 CBOIO

HEHAJINHICTh, TOMY Ha MIPAKTHUIIl 3aCTOCOBYIOTHCA P13H1 MOIM(DIKaIlli KUTHIIEBOI TOMOJIOTI.

1.3.4. KomOiHOBaHi TOMOJIOTII

HeBenuki mepexi, SK TpaBujio, MalTh THUIOBY TOMOJIOTIIO — 3ipKa, KuUIbIe abo
3arajbHa IIMHA, IS BEJIMKMX MEPEK XapaKTepHa HASBHICTh JIOBUIbHUX 3B'A3KIB MIXK
KOMIT'IOTEpaMH. Y TaKUX Mepekax MO>KHA BUJIIJIUTH OKPEMI JOBUIBHO TIOB'13aH1 (PparMeHTH
(miaMmepexi), SKI MarTh THUIOBY TOMOJIOTIIO, TOMY iX Ha3WBAIOTh MEpPEKaMHu 3
KOMO1HOBaHOIO TonoJiorieto. [Ipu nboMy mupoke 3acToOCyBaHHS 3HAXOSTh KOHIICHTPATOPH,
BUKOPHUCTAHHS SKHUX /A€ PsiJl ICTOTHUX IepeBar:

— MPOCTOTa 3MiHU 200 PO3MIMPEHHS MEPEXK1 (AOCUTh MPOCTO MIJIKIIOUUTH 1€ OJUH

KOMI'IOTep ab0 KOHIIEHTPATOD);
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—  MOKJIMBICTb MIIKJIIOUEHHS KaOelliB Pi3HUX THUIIIB;

— I[IEHTPaT30BaHUN KOHTPOJb 3a POOOTOI0 Mepexi Ta MepexeBHM TpadikoM (y
0araThOX Mepekax aKTHBHI KOHLIEHTPATOPH HAAUIEH] JIaTHOCTUYHUMHU MOYKJIMBOCTSIMH, 10
JI03BOJIsSI€ BUHAYUTH IpaIie3AaTHICTD 3'€ THAHHS).

3ipka-muHa (star-bus) — e KoMOiHaIlis TOMOJIOTIN «IIrHaY 1 «3ipkay. Haitgacrimnie
I[e BUTJISAAE TaK: KUTbKa MEPEX 3 TOIOJOTIEI «3IpKa» O0'€THYIOTHCS 3a JIOMOMOTOI0

MaricTpaibHOI JiHIHHOI mmHU (prcyHok 0.9).

Huh Hub

~E—mmmE ER=e P ~E—mmmE

Pucynox 0.9. Tonosnoris Tuny «3ipka-1mmHa»

VY upoMy Bumanky Buxia 3 nangy onHiei PC Hi ik He BIMBae Ha Mepexy. [Him
KOMIT'IOTEpHU, SIK 1 paHillie, B3a€MOAIIOTh OJUH 3 OJHMM. BuXij 3 Jlagy KOHLEHTpaTopa
CIPUYMHUTHL 32 CO0O0I0 3YNUHKY MiJAKIIOUYCHUX JIMIIEe JO HbOr0 KOMITIOTEpIB 1
KOHIIeHTpaTopiB. Taka TomoJjoris AyKe 3pydHa HaBITh ISl HEBEJIMKUX OQICIB, KOJHU
KOMIT'IOTEpU B OJHOMY MPUMIIICHH] MIJKIIOYAIOTHCA JO BJIACHUX KOHIIEHTPATOPIB 3a
JIOTIOMOTOI0 KPYUEHHUI Tapu, a MpUMILIEHHS (KOHLIEHTPATOPU) MiXK COO0I0 3'€IHYIOThCS
OJIHUM MEpexXeBUM KabeneM (KpydeHui rnaporw abo onTHYHUM Kabernem).

3ipka-kiyblie (star-ring) — B Kijiblle 00'€JHYIOThCS HE caMi KOMITIOTEPH, a CIeI[laIbHi
KOHIIEHTPATOpH, /10 SIKUX Yy CBOIO 4epry MiJKIIOYalOThCS KOMI'IOTEPU 3a JOMOMOTOI0
31pKOMOAIOHNX MOABIMHUX JiHIN 3B'13Ky (prcyHok 0.10). Ycepennni KOHIIEHTpATOPIB JiHIT
3B'SI3KYy YTBOPIOIOTH 3aMKHYTHUW KOHTYp, TOMY BCl KOMIT'HOTEpH Mepexi (HAKTUUHO
BKJIFOYAIOTHCSA B 3aMKHYTe KuUiblle. JlaHa TOmMOJOris J03BOJIAE KOMOIHYBaTH IepeBaru
31pKOBOI Ta K1JbIIeBOI TOMoJOT11. Hanpukiiaa, KoHIIEHTpaTOpH JT03BOJISIOTH 310paTy B OJIHE
MICII€ BCl TOUKH MIAKITIOYEHHs Ka0eniB Mmepexi. Ls TexHosorist 61bl HagiiiHa HIX 31pKa-

IIMHA 32 PaXyHOK HasBHOCTI PE3EPBHUX KaHAJIB Mepeaadi JaHuX.
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T onmoBHMI KOHIIEHTpPATOD
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Pucynok 0.10. Tomomoris Tuny «3ipKa-Kijable»

1.4.0ry111 OCHOBHHUX Mepe:KeBUX OlNepaliiiHuX cUCTeM

MepexxHa omnepaitiiifHa cuctema — Iie TakeT ImporpaM, 1o 3ade3neuye peanizaiiio u
YIPABIIHHSI MEPEKEIO Ta HAJIa€ KIIEHTAM MOXKJIMBICTh KOPUCTYBATHCh MEPEKHUM CEPBICOM
[24,25]. OcHoBHUMU 3aBaaHHsAMHU MepekHOo1 OC €: 3a0e311e4eHHS CyMICHOTO BUKOPHCTAHHS
Ta PO3MOALTY PECYpCIB MEPEXi; HaJaHHS KIIIEHTaM MEPEKHOTO CEpPBICY; aJMIHICTPYBaHHS
Mepexi; 0OMIH MOBIJOMIIGHHSAMH MiX By3JlaMU MEpEXi; OpraHi3allis MpoIeCiB Y MEpPexi;
3a0€3MeUeHHs] HaAidHOro 30epiraHHs JaHuX Ta IHIIMX 3aB/laHb, TOB’SI3aHUX 3
dbyHK1IIOHYBaHHAM Mepexi. Baxnuporo dyHkitiero mepexnoi OC € 3a0e3nedeHHs] CUCTEMU
3aXUCTy — KOH(1IEHIIITHOCTI 30epiraHHs JaHUX, pO3MEKYBaHHsI IPaB JOCTYITY 0 PECYPCIB,
MapoJIbHUN 3aXMCT, BHSBJIEHHS CIPOO HECAHKI[IOHOBAHOTO JOCTYIYy, TpacyBaHHS i
KOPHUCTYBayiB, BEACHHS XypHAJIiB CHCTEMHHX Toaik Touro [26]. Takox mepexna OC
3a0e3nedye MATPUMKY PI3HOMAHITHUX NEpUPEPITHUX MPUCTPOIB, MEPEKHUX ANaAITEPIB,
MPOTOKOJIIB Ta MOKJIUBICTh 1X KOH(DIrypyBaHHS.

IIporpamue 3abe3nedyeHHs] KIIEHTCbKOI YACTUHU MEPETBOPIOE 3AlUTH TMPHUKIIATHOI
IporpaMu Ha BUKOPUCTaHHS MEPEKHHUX PECYpPCiB y BIANOBIAHI MEpExHI QopMmarw,
3a0e3nevyye iX MEpecHSIaHHS 4Yepe3 CepellOBUIE IepellaBaHHs Ta 3IIHCHIOE 3BOPOTHI
neperBopeHHs. KinieHTchka yactuHa 3anexuthb Bijg OC, 1110 BcTaHOBJIEHA HA pOOOYii cTaHIIIi

(DOS, Windows, Unix, Macintosh To110), Ta THIIIB MEPEXK.
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VY Mepekax 3 eHTpalli30BaHUM YTIPaBIIHHAM (BUALIEHUM cepBepoM) MepexxHa OC e
TOJIOBHOIO (200 €MHOI0) CHCTEMOIO, IO YIIpaBIsiE pecypcamMu cepBepy. Taki CHCTEMH,
3BUYAaWHO, MalOTh BHCOKY IPOJYKTHUBHICTh Ta  (DYHKIIOHAJIBbHI  MOJIMBOCTI,
BUKOPHCTOBYIOTh BJIACHI JUCKOBI Ta (DaiijioBl CHCTEMH, IO ONTHMI30BaHI JJisi pOOOTH B
MEpPEexKi.

Bumoru, 1110 BUCYBarOThCs 10 KOPIIOPATUBHUX MEPEKEBUX ONEPALIIMHUX CUCTEM [24]:

— MacmTaboBaHICTh, TOOTO 3[aTHICTh 3a0e3leuyBaTd pPoOOTy B HIKPOKOMY
Jiana3oHi pi3HUX KUIBKICHUX XapaKTePUCTHK MEPExKI;

— CYMICHICTb 3 IHIITUMU MPOAYKTAMHU;

— 3JaTHICTh MPAIIOBATH B CKJIAJHOMY TI€T€POTr€HHOMY CEpPEJOBMILI MEpEXi B
pexumi plug-and-play;

— miarpumka pizHoMmaHiTHUX OC KiHneBux kopuctyBauiB (DOS, UNIX, OS/2, Mac,
Windows);

— miarpumka crekiB nporokodiB (TCP/P, [PX/SPX, NetBIOS, DECnet, AppleTalk,
OSl);

— 3a0e3MedyeHHs MPOCTOTO AOCTYITY 10 BIIAICHUX PECYPCIB Ta 3pYUHHUX IPOLEAYD
yIpaBIIiHHS CepBiCaMU;

— MiATpUMKa 0araTo CEpBEpHOi Mepekl Ta e(peKTUBHA I1HTErpaiis 3 I1HIIUMH
oTepariiHiMK CUCTEMaMH;

— PO3BHUHEHA CHCTEMa CepBICIB: (hali-cepBic, NPUHT-CEPBIC, Oe3leKa JaHUX Ta
BIJIMOBOCTIMKICTb, apXiBYBaHHs JaHUX, CIy*’0a OOMIHY IMOBIJOMJICHHSIMH, PI3HOMaHITHI
0a3u JaHux, BUKIUK Bigganenux npoueayp RPC Toio;

— MIATpUMKA MepexeBoro obnaaHanHs pi3Hux cranaapriB (Ethernet, Token Ring,
ARCnet, FDDI), niaTpuMka cTaHIapTiB yHPABIIHHSI MEPEKEIO.

Ha cpboronni HailOuIbIl MOMYJISPHUMU MEPEKEBUMHU ONEPALIMHUMU CUCTEMaMH €
Microsoft Unix/Linux ta Windows Server. UNIX cTBoproBamucs s 3a0e3IMedeHHs
KUBYYOCTI CHUCTEM 1 TMIATPUMKHA MepexeBoro ooOnaaHanHs [20, 27]. Ilinrpumka

6araro3agaunocti 3poomia UNIX moTeHIiiHNM KaHIUIaTOM JIJIsi BAKOPUCTAHHS B
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IIBUJIKICHUX Mepekax. 3aBIsSKH BHCOKIA MPOAYKTUBHOCTI 1 MOOIIBLHOCTI OmepalliiHa
cuctema UNIX Moxe OyTu BUKOpUCTaHA Ha CKIagHUX pobounx craniisx. OC UNIX, mae
nominmyBatuca. Linux e Bepciero UNIX, amanToBanoro misi mporecopiB Intel. Coin
3ayBakHTH, 10 omepamiifHa cucrema UNIX He B 3M031 BHUPIIIMTH BCl 3aBAAHHS IO
KOMI'IOTEpHI 00poOIll JaHUX, TS TAKUX CEPBEPHUX cucTeM, sk Solaris 1 HP-UX. [lo Toro
K TP BUKOPUCTaHHI MepexeBoi onepailiiinoi cuctremu UNIX HeoOXigHUN He jwuiiie
aJIMIHICTPATOP, IO CTSKUTH 32 3aIMYCKOM 1 pOOOTOI0 CHCTEMH, ajie TAaKOXK 1 3HAYH1 KOIIITH,
HEOOXTH1 JUIsl 3aKyMiBJl BIANOBIIHUX MAaIllMH, JUCKOBUX HAKOTMYYBa4iB Ta 1HIIOTO
HEOOX1THOTO JJIT poOOTH O0JIa HAHHS.

Onepamniiiai cuctemu Windows Server Ha CbOro/iHI MarOTh KiJIbKa MOKOJIIHb, SIKi, B
CBOIO uepry, mpeictaBieHi B pisHux pemakmisx: Windows NT Server, Windows 2000
Server; Windows Server 2003, Windows Server 2003 R2, Windows Server 2008, Windows
Server 2008 R2, Windows Server 2012, Windows Server 2012 R2 [28, 29]. /lo ocHOBHUX
bynxkuiit Windows Server BiTHOCSTBCS: MaclITad 1 MPOIyKTUBHICTh KOPIIOPATUBHOTO PiBHS;
JMHAMIYHa Mirpanis 1aHux 0e3 MoAlLy pecypciB; BipTyai3alis Mepexi; HeIOPOre CXOBHILE
Ha OCHOBI (haiiniB, 110 3a0e3neuye BUCOKY JOCTYIHICTh; T1IOpUIHI MpOrpaMu; CIpOIleHa
1H(pacTpyKTypa BIpTyaJlbHUX POOOYMX CTOJIB 3 HIMPOKHUMH MOMJIMBOCTAMM; JTUHAMIYHE
YIOPABIIHHS JOCTYIIOM.

Ockinbku omepartiiina cucrema Windows Server 6a3yeTbcst Ha OJHIN 3 OCHOBHHX
oTepallifHUX CUCTEM 1 € 0araTo3ajayHuM CEpeAOoBUIIEM, JiHIMKa gaHuX MepexeBux OC
ABJI€ 00010 y’ke e(PeKTUBHY TUIaTPOPMY 3 BEIMKOIO KUJIBKICTIO TIEpEeBar 1 MOTEHIaJIOM
po3BUTKY. OJHOIO 3 OCHOBHHUX IE€pPEBAr BBAKAETHCA a0COIIOTHA TIEPEHOCUMICTh CUCTEMHU.
HaiiBaxxuBiiiia BiAMIHHICTh MEPEKEBOT omnepaiiitnux cucteM Windows Server BiJ 1HIIUX
OTIepaIlifHUX CUCTEM TOJIATAE B TOMY, 1110 MEpPEXeBl MOXIMBOCTI BOynoBaHi B camy OC.

1.5, KOMYHIKAIIMHE MEPEKHE OBJIAJTHAHHSI

KomyHikariiitne MepexxHe obnagHaHHS — 1€ BaXKJIMBA CKJIAJ0Ba OyIb-IKOI MeEpexi, sika
CIUJIBHO 3 IHIIUMH MEPEKEBUMHI KOMITOHEHTAMH, TAKUMHU SIK MEpEKeBa OTepalliiiHa cuctema

1 MEPEXKEB1 3aCTOCYHKH TIEPETBOPIOE HAOIP KOMI'IOTEPIB B €JUHY cUCTEMY [6].
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https://ru.wikipedia.org/wiki/Windows_NT_4.0
https://ru.wikipedia.org/wiki/Windows_2000_Server
https://ru.wikipedia.org/wiki/Windows_2000_Server
https://ru.wikipedia.org/wiki/Windows_Server_2003
https://ru.wikipedia.org/wiki/Windows_Server_2003_R2
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_Server_2008
https://ru.wikipedia.org/wiki/Windows_Server_2012
https://ru.wikipedia.org/wiki/Windows_Server_2012_R2

KowmyHnikaiiitHe o0naHaHHs 3a0e3neuye G13udHy MOKIUBICTh IIEpeaadl MoBiI0MIICHb
M1 KOMIT'FOTepaMHu, CKJIaJIal0ui TPAaHCTIOPTHY OCHOBY Mepexi. s moOy10BH JOKAIbHUX
3B'SI3KIB MK KOMIT'FOTEpaMU BUKOPUCTOBYIOTHCS Pi3HI BUIU KaOEIbHUX CHCTEM, MEPEKEBI

ajianTepu, KOHIEHTPATOPU-TIOBTOPIOBAY1, MOCTH, KOMYTAaTOPH 1 MapIIpyTU3aTOPH.

1.6.CTpykTypoBaHa KadejibHa CHCTEMA

3rigHo 3apyOikHuX mociimkenb (kypHanm LAN Technologies), 70% dacy mpocToiB
OOyMOBJICHO TpoOieMaMH, [0 BUHHUKJIM BHACIIOK HHU3bKOI SKOCTI 3aCTOCOBYBAaHUX
kabenpHux cucteM [30]. Tomy Tak BaXJIMBO MpaBUIBHO MOOYAYyBaTH (yHAAMEHT MEPEkKI —
ka0enpHy cucteMy. OCTaHHIM YacoM B SIKOCTI TaKOi HaJiAHOT OCHOBM BCE WYaCTIIIE
BUKOPUCTOBYETHCS CTPYKTypoBaHa kabenbpHa cucrema — CKC [31- 33].

CrpykrypoBaHa kabenbpHa cuctema (Structured Cabling System, SCS) — e iepapxiune
Ka0eJpHE CepeIOBUIIIE TIepeiadl eIEKTPOMArHiTHUX CUTHAIIIB, IO PO3JIUICHE Ha CTPYKTYPHI
MIJICUCTEMU Ta CKJIAJIA€ThCS 3 MACMBHOT'O KOMYHIKAIIHHOTO 001aiHaHHS: KaOeiB,po3'eMiB,
KoHekTopiB Toulo. KabOenb BHKOpPHUCTOBYeThCs siK cepenosuule nepenauyi ganunx CKC;
PO3ETKH BUKOPUCTOBYIOTH SIK TOYKHM BXOAY B KaO€JIbHY MEpexy; KOMYTaIlliHI maHem
(KOMYHIKalliHI BY3JIM) BUKOPHCTOBYIOTHCS ISl aJMIHICTPYBaHHS KaO€JIbHUX CUCTEM B
KOMYTAIliIMHUX I[EHTpax TMOBepXiB 1 OyaiBil B IIIJIOMY; KOMYTalliHI IHYpHU
BUKOPUCTOBYIOTHCS JIJIsl MIAKIIIOUeHHST 0(PiCHOTO 00JaiHaHHSI B KaOEJIbHY Mepexy OymiBil
Ta JiJIsl OpraHi3allii CTpyKTypH KabeJIbHOI CUCTEMHU B IIEHTPaX KOMYyTarlii.

Ha x0’kHOMY KOHKPETHOMY 00'€KTI B 3arajibHOMY BUIIAJIKy MOXKYTh OyTH IPUCYTHIMH
Tpu nigcucreMu CKC: ropusoHTanbHa migcucrema (kademibHi JiHii, M0 3'€AHYI0Th poOoye
MICII€ 3 KOMYTAIITHUM BY3JIOM TOBEpPXY), BEpTHKaJIbHA MmijcucTeMa (KaOeibH1 JiHii, 110
3'€IHYIOTh KOMYTAIlIITHUI By30J TOBEPXY 3 KOMYTAIIITHUM LIEHTPOM OY/I1BII1) Ta IMiICHCTeMa

KoMIuieKcy OyaiBesnb (pucynok 0.1).
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Pucynox 0.1. baraTomapoBa Moens Mepexi

IlepeBaru cTpykTypoBaHoi kabesbHO1 cuctemu [30]:

—  YHIBEpCAIbHICTh: CTPYKTYpOBaHa kabelibHa cUcTeMa IPU PO yMaHiil opraHizaiii
MOXE€ CTaTH €JIUHUM CepelOBHUINEM JUId Tepelnayl JaHuX B MeEpexi, nepenadi
BigeoiHopMaIllii 1 HaBiTh MepeAadl CUTHAIIB BiJ AAaTYMKIB TMOXKEXKHOT Oe3meku abo
OXOPOHHHMX CHCTEM, IO JO03BOJISIE ABTOMATU3YBaTH Oararo MpPOIECiB 3 KOHTPOJIO,
MOHITOPUHTY ~ Ta  YNPaBIiHHA  TOCHOJAPCHKUMHU  CIy)KO0aMu 1 CHUCTeMaMu
JKHTT€3a0C3IICUCHHS;

— 30UIBLIEHHS TEPMIHY CITY>KOU: TEPMIH CTapiHHS J0OPE CTPYKTYPOBAHOI KaOEIbHO1
CHUCTEMHU MOK€ CTaHOBUTHU 8-10 pOKiB;

— 3MEHIIEHHS BapTOCTI JOJaBaHHS HOBUX KOPUCTYBAdiB 1 3MIHH IX MIiCIIb
po3TailryBaHHs (BapTiCTh KaOeIbHOI CUCTEMH B OCHOBHOMY BH3HAYAa€THCS HE BaPTICTIO
Ka0ento, a BapTICTIO POOIT 3 HOro MpOKJIaJaHHl, TOMY BUTITHIIIE MPOBECTH OTHOPA3OBY
po0OOTY 3 TPOKJIAJaHHS Ka0elt0, MOKIIUBO 3 BEJIMKUM 3alacoM IO JJOBXKHHI, HIXK K1JIbKa pa3iB
BUKOHYBATH MPOKJIaJaHHs, HAPOLIYIOUH JOBKUHY KaOeto);

—  MOJKJIMBICTB JIETKOT'O PO3IIMPEHHSI MEPEXKi: CTPYKTYpOBaHa KaOelbHaA CUCTEMA €

MOJIyJIbHOIO, TOMY ii JIETKO HapOILyBaTH, JO3BOJISIOUM JIETKO 1 IIHOK MajuX BUTPAT
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NEPEeXOIUTH Ha OLIBII JOCKOHAJEe 00IagHAHHSI, SIKE 33J0BOJIBHSIE 3pOCTAI0YUM BUMOTaM JI0
CHUCTEM KOMYHIKaIlii;

— 3a0e3nedyeHHs1 OUTBII €PEKTUBHOIO OOCIYyTrOBYBaHHS: CTPYKTYpOBaHa KaOeibHa
CHCTEMa TOJIETITye OOCITYrOBYBaHHS 1 TOIIYK HECIPABHOCTEH B TOPIBHSHHI 3 IIUHHOI
Ka0eIbHOI CUCTEMOIO;

— HaAIMHICTBh: CTPYKTypOBaHa KabOelbHa CHCTEMa Ma€ TIABUINCHY HaJIHHICTh
OCKUIbKHM 3a3BHYail BUPOOHHUIITBO BCIX 1i KOMIOHEHTIB 1 TEXHIYHHUH CYIPOBI MOXE

3IIMCHIOBATUCS OJIHIEI0 (hIPMOIO-BUPOOHHKOM.

1.6.1.0cHoBHi BUIHN Ka0eIiB

VY koMI'toTepHUX Mepekax 3acTOCOBYIOThCS PI3HI BHUIM KaOemiB (KOaKClaJbHHM
ka0enb, Kabeslb Ha OCHOBI €KPAHOBAHOI 1 HEEKPAHOBAHOI KPYUEHUI Mapy 1 ONTOBOJIOKOHHUI
Ka0elb), 110 3a/I0BOJILHAIOTh BUSHAUCHUM CTaHJApTaM, sIKI BH3HAYAIOTh XapaKTEPUCTUKH
HE OKpeMoro Kkalemto, a IMOBHOTO HAOOpy eJeMEHTIB, HEOOXITHOTO Il CTBOPEHHS
kaOenpHOro 3'emHanHAg [1, 4].

CborojiHi HaWOUIBII BXKUBAHUMHU CTaHIAPTAMU €: aMEPUKAHCHKUMA CTaHJIapT
EIA/TIA-568A, wmixuapoauuii crtangapt ISO/IEC 11801, eBpomneiicbkuii craHaapT
EN50173, a Takosx ctanaapT kommanii IBM [4].

[Ipu cranmaprtuzamii kaOemiB TPUUHITHN MPOTOKOJbHO-HE3amexHuH miaxia. [le
O3HAYae, 10 y CTaHJAPTl BKAa3YIOThCS €JIEKTPUYHI, ONITUYHI 1 MEXaHIUHI XapaKTEPUCTHUKH,
SAKUM Ma€ 3aJI0BOJIbHATH TOM YW IHIIMKA TUN KalOemto abo 3'€AHYBAJIBHOIO E€IEMEHTY —
po3'eMy, KpOocOBOi KOpoOKH Tomo. OmHAaK I SKOTO MPOTOKOJY TPU3HAYCHHM JTaHUI
ka0enb, CTaHIapT He BU3HaYae. ToMy He MOKHA TPUA0ATH Kabeb Uil IEBHOTO MPOTOKOMY,
HABIIAKH, MOTPIOHO 3HATH, K1 TUIIU CTAHJAAPTHUX KAOEIB MATPUMY€E TaHUH MPOTOKOJL.

VY crangaprax kadeaiB 00yMOBIIOEThCS 0araTo XapaKTepUCTUK, HAWO1IbIIT BaXKIIUBI 3
Hux [4, 34]:

— AKTUBHHUH oMip: OMip NOCTINHOMY CTPYMY B €JIEKTPUYHOMY JIAHII031;

— €MHICTh: BJIACTHBICTh METAJEBUX IPOBIJIHUKIB HAKOMMYyBaTH EHEPTii0 (J1Ba

€JICKTPUYHI ITPOBIHUKA B KaOeJ1, pO3AUICHI T1EJIeKTPUKOM, € KOHJIEHCATOPOM, 1110 3IaTHUI
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— HaKOIMYYBATH 3aPsiI; EMHICTH € HeOKAHOI BEIMYUHOIO, TOMY CIILJI TParHyTH 110
TOro, 11100 BOHA OyJj1a SIKOMOTa MEHIIIOH);

— pIBEHb 30BHIIIHBOTO EJIEKTPOMATrHITHOTO BUIIPOMIHIOBaHHS a00 €JIEKTPUYHUI
nrym: HeOa)kaHa 3MiHHA HaNpyra B MPOBIIHUKY;

— aiameTp abo 1uioIIa nepepizy;

— 3aracaHHs (attenuation);

— mepexpecHi HaBeneHHs Ha OmmkHboMy KiHil (Near End Cross Talk, NEXT).

CraHmapTd BHW3HAYEHI JJII YOTHPHOX THIIB KaOeao: Ha OCHOBI HEEKPaHOBAHOI
KpY4YEeHHI Tapu, Ha OCHOBI €KPAHOBAHOI KPYYEHUH Mapu, KOAKCIAIbHOTO 1 BOJOKOHHO-
onTtuYHOro KabemB. OCHOBHA yBara B CyYacHHX CTaHIApPTaxX MPUIUIIETbCA KaOelsM Ha

OCHOBI1 KpYYEHUH MapH 1 BOJTOKOHHO-ONTUYHUX KaOesx.

1.6.2. Kpyuena napa

KabGenr Ha ocHOBI kpydeHoi napu (twisted pair) siBisie o000 JEKUIbKa Map MiTHUX
130JIbOBAHUX CKPYYEHUX IMOMApHO TPOBOIIB y €AUHOI JIEIEKTPUYHIN (MJIaCTUKOBINM)
oOosoHIli [4, 6]. Bin 1ocuTh THYYKHU 1 3pyuHui 11 ipokiiananis. CKpydyBaHHS MPOBOAIB
3HMJKYE BILUTUB 30BHIIIHIX MEPENIKOJ HA KOPUCHI CUTHAIM, 110 MEPEeAaroThCs M0 KaOelto.
HesanexxHo BiJl TOTO CKUTBKH 11 OJHIEI0 0OOJOHKOIO Map MPOBITHUKIB (1B1, YOTUPH, BICIM
TOII0) TaKui KabeJib HA3UBAIOTh «KPYUEHA Mapay, Xoua CaMHX Map TaM JIeKiIbKa.

3ajIe:KHO BiJ] BUy 3aXHCTy Kabeii OyBaroTh HeekpaHoBani — Unshielded Twistedpair,

UTP i expanosani — Shielded Twistedpair, STP (pucynok 0.2).
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Pucynok 0.2. KabGenb Ha OCHOB1 Kpy4€HOI nmapu

Kabenb Ha OCHOB1 HEEKPAaHOBAHOI KPYUESHUH Mapu B 3aJICKHOCTI BiT
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CIEKTPUYHUX 1 MEXaHIYHUX XapaKTEPUCTUK PO3LIse€ThCs Ha 5 KaTeropii [35, 36]. Kabeni
KaTeropii 1 3aCTOCOBYIOThCS TaM, JIe BAMOTH JI0 IIIBUJIKOCTI Tiepeaadl MiHIMalbHI. ['010BHA
0COOJUBICTH Ka0eiB KaTeropii 2 — 3JaTHICTh MepeAaBaTH CUTHANIHU 31 ciekTpom a0 1| MI'.
KabGem karteropii 3 mmpoko MOIIMPEH] 1 MpU3HayYeHl AK JJIs mepefadi JaHuX, Tak 1 s
nepemadi rosocy. Kadem kareropii 4 sBIsst0Th COO0I0 TPOXH MOMITIICHUH BapiaHT KaOeiB
Kateropii 3 1 Ha MPaKTHUIl BUKOPUCTOBYIOThCS pinko. Kabeni kareropii 5 Oynu cremniaabHO
po3po0eHi ;i miATpUMKH BrcokomBuakicHUX npoTokoniB FDDI, Fast Ethernet, 100VG-
AnyLAN, ATM Tta Gigabit Ethernet.

Bci xkabeni UTP He3anexHo BiJl iX KaTeropli BUILYCKaOThCS B 4-MapHOMY BUKOHAHHI.
3a3Buyail IB1 apy NpH3HAYEHI JIJIs TIepeaayl JaHuX, a ABl — Ui nepeaadi rojocy. KoxHa 3
YOTUPHOX Map KaOeo Ma€e MEBHUN KOJIP 1 KPOK CKPYTKH.

HeekpaHoBani kpydeHi mapu XapaKTepU3YIOThCS CIAOKOI0 3axUIIEHICTIO BiJ
30BHIIIHIX €JIEKTPOMArHITHUX MEPEIIKOJ], a TaKOoX BIJA MiACIyXoByBaHHs. Ilpuuomy
NIePEXOIUICHHS TIepeIaHol Mo Mepexki 1HPOopMallil MOXKIIMBO SIK 32 JI0MTOMOTOK0 KOHTAKTHOTO
MeToay (HampHKiIaji, 3a JIOMOMOTOI0 JBOX I'OJIOK, YTKHYTHX Yy Ka0eJb), TaK 1 32 TOMOMOTOI0
OE3KOHTAKTHOTO METOTY, 1110 3BOAUTHLCS J0 PaA10NEePEXOIJICHHS BUIPOMIHIOBAaHUX KabeieM
CJIEKTPOMArHITHUX TOJIB. JIJig YCYHEHHSI IIMX HEOJIIKIB 3aCTOCOBYETHCS E€KpaHyBaHHS
Ka0eiB.

VY BumanKy eKpaHOBAaHOI KPYYEHUH TapH, KOKHA 13 KpYUCHHX I1ap MICTUTHCS B
MeTajeBid OOTOPTIi-eKpaHi JUIsl 3MEHIICHHS BUIIPOMIHIOBAHb KaOeito, 3aXUCTy BiJl
30BHIIIHIX €IEKTPOMArHiTHUX NEPEIIKO/] 1 3HUKEHHS MEPEXPECHOr0 HaBEEHHS (B3a€EMHOTO
BILUIMBY TIap TIPOBOJIIB OJMH HA OJHOTO). J{J1 TOro mob expaH 3aXuIiaB Bij EPEIIKo/I, BiH
MOBUHEH OyTH OOOB'SI3KOBO 3a3eMJICHUH. 3a3BHUYall, €KpaHOBaHA KpydyeHa Mapa MOMITHO
JIOpO’KYe, HI’)K HEEKpaHOBaHA. 3aCTOCOBYEThCS CKpaHOBaHA KpydueHa Iapa 3HAa4HO piflle,
HIK HEEKpaHOBAHa.

KabGenr Ha OCHOB1 €KpaHOBaHOI KpPy4eHUM Mapu J00pe 3axuIlae CUTHAIU Bif
30BHIINIHIX TEPENIKOA, a KOPUCTYBadiB MEPEX — BiJl IIKIAJUBOTO BUIIPOMIHIOBAHHS.
ExpanoBanuii kabesb 3aCTOCOBYETHCS JUIIe TSl Tiepenayi JaHnux. OCHOBHUM CTaHIApPTOM,
110 BU3HAYA€E MapaMeTpu eKpaHOBaHOI KpyueHu# napu, € Gpipmosuii cranaapt IBM. 3a num

CTaHAapTOM Kabeni noausitoThes Ha 9 TuniB. OcHoBHUM € Kabens Type 1.
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1.6.3. KoakciaabHuii kadejab

Koaxkcianpauit kabenb (BiJ J1IaT. CO — CHOJIBHO Ta axis — BiCh, TOOTO «CITIBBICHHI)
OTpUMaB CBOIO Ha3BY BHACIIJOK TOTO, 110 CKJIATAETHCS 3 IBOX MPOBIAHMUKIB: IEHTPAIHLHOTO
MPOBITHUKA, OJHOXMIBHOTO a00 0araToXWJIbHOTO, 1 30BHIIIHBOI EKPaHYHYOro
oOmeTeHHs, mo € apyruMm npoBigHEKOM (pucyHok 0.3). Cam kabenb TOKpUTHI
IUTACTUKOBOIO 000JOHKOI0. [IpOBIAHNKY, K MPaBUIIO, PO3AUIEHI MIAPOM J1CIEKTPUIHOTO
Marepiany. [1lap gienexkTprka HaBKOJIO cepACYHUKA BiIIS€ MOTO BiJl APYTOTO MPOBITHUKA

3 METaJICBOI CITKH, SKUH Tpae poib "3emmi".

b
N\

- LIEHTPaIbHMI [IPOBITHUK (CKIIa)
- izonATOP

- 30BHIMHIA ITPOBITHMK (eKpaH)

- zaxycHa oboIoHKa

1
2
3
4

Pucynok 0.3. Koakciansanii kabenb

KoakcianbHuii kabenb Kpaule 3axulleHHi BIJ NEepeliko]l HDK KpydeHa mapa 1
JI03BOJISIE 30UTBIITUTH JIOBKUHY CETMEHTa MEPEKi. 31 30UTBIIIEHHSM J1aMeTpa KOAKC1aIbHOTO
Ka0eJIF0 POIMYCKHA 3aTHICTh MiJBUINY€EThCs. OHAK TOBIIMHA KaOeto JAy)Ke BIUIMBAE HA
mpoilec mpokianaHHg. Ha BigmiHy Bil KpydeHHM TapH, M0 CKIAJAETHCS 3 OKPEMHX
MPOBOJIIB 1 MOBITPSHOTO TPOUIAPKY Mk HUMH, y KOaKCiaJlbHOMY KaOenl mapu Miial Ta
1307151111 BCEpeInHI KaOeao YTBOPIOIOTh CYIUIbHY Macy. ToMmy Takuil kaOeiab MOPIBHSAHO
BXKHUU 1 KOPCTKHI, 11 BIACTUBOCTI YCKJIAJHIOIOTh YKJIalaHHs KaOero.

Mepexi Ha OCHOBI KOAKCIaJIbHOTO KaOea0 BUKOPUCTOBYIOTH IIMHHY TOIOJIOTIIO,
YTBOPEHY KOMIT'IOTepaMHu, SIK1 PUEAHYIOTHCS O CETMEHTa Kabesto 1Mo BCiid HWOTo JOBKHUHI.

Koxen curnai, nepenannii po6040r0 CTAHINE TT0 KaOeIt0, MOMUPIOETHCS B 000X
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HaIpsMKax /10 KiHI[iB KaOelTto 1 Jocsarae BCix podounx craHiiii. KoMm'roTepHi mepexi
Ha OCHOBI I[OTO KaOeso 3a3BMYail BUMAraroTh HasgBHOCTI TEPMIHATOPIB Ha KIHIEBUX
TOYKaX.

Koakcianbhi kabeni MarTh BapiaHTH: "TOBCTHUH'" KoaKCiaJIbHUM KaOenb Ta pi3HI
PI3HOBUAM "TOHKOTO" KOAKCiaqbHOTO Kabesto, 10 MaroTh TIpII MeXaHIYHI ¥ eJeKTpUYHI
XapaKTEPUCTUKHU B TTOPIBHSAHHI 3 "TOBCTUM'" KOaKCiabHUM KabeleM, ajie 3a paXyHOK CBOET
THYYKOCT1 OUTBII 3py4YHi Ipu MOHTaX1 [37].

VY mopiBHAHHI 3 IHIIMMHU TUIAMH KaOelo KoaKCiallbHUN Kalesib MOPIBHSHO Majo
e(eKTUBHUU NJia Tiepeaadi naHux 1mo mepexi. Mepexa Ethernet, moOynoBana Ha OCHOBI
KOaKCIaJIbHOro Kabeyro, oOMekeHa IpomyckHow 3aatHicTio 10 Mo6it/c. Ilomanbimmit
nepexiJi Ha OLIbII BUCOKY IIBUIKICTh MEepeaadi, Ik y BUMAAKY 3 KaOejaeM 3 KpydyeHui napu
1 Fast Ethernet, 1y Hel HeMoxuMBHiA. 3 BUIMAIKaMH 3aCTOCYBAaHHS KOAKC1aIbHOTO KaOesto
MO>KHA 31TKHYTHCS B MEPEKax, PO3TOPHYTUX KlJIbKa POKIB TOMY. Y HOBUX Mepexax Ethernet

BiH (DAKTUYHO HE 3aCTOCOBYETHCS.

1.6.4.B0JIOKOHHO-ONTHYHNI Ka0eIb

BonoxonHo-ontuunuii kabdeinp (optical fiber) BizpizHse€TbCs Bif yCiX BUAIB KaOento,
PO3TJISHYTUX paHille B IIbOMY PO3ii, TaK K B HhOMY HE BUKOPUCTOBYETHCS [IEPEHECEHHSI
CJIEKTPUYHUX CUTHAJIIB MO MIAHUM MPOBIIHUKAM. 3aMiCTh LbOIO JUISl Mepeadi JaHux
3aCTOCOBYIOTHCS CBITJIOBI IMITyJbcH [12, 37].

CTpyKTypa ONTOBOJIOKOHHOTO Kabelo cxoxka Ha CTPYKTYPY KOaKCialIbHOTO Kabero,
ajie 3aMiCTh LEHTPAIBHOIO MIJHOTO JPOTY TYT BUKOPUCTOBYETHCS TOHKE (I1aMETpOM
6513bK0 1-10 MKM) CKIIOBOJIOKHO, @ 3aMICTh BHYTPIIIHBOI 130JISI1111 — CKJITHA a00 MJIaCTUKOBA

000JIOHKA, 1110 HE JI03BOJISE CBITIy BUXOIUTH 3a MK CKI0BOJIOKHA (prcyHOK 0.4).
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Pucynox 0.4. BoiiokoHHO-ONTUYHUN KaOelb

MertaneBe oOmIeTeHHS KaOeiro 3a3BUuYail BIJACYTHE, TaK SK EKpaHyBaHHS BiJ
30BHIIIHIX €JIEKTPOMArHiTHUX MEPEIIKOJ TyT He MOTPIOHO, OJHAK 1HOJI 1 3aCTOCOBYIOTH
JUTSI MEXaHIYHOTO 3aXMCTY BiJl HABKOJUIIHHOTO CEPE/IOBUIIA, TAKUN Kabesb (OpOHbOBAHMIN)
MO>K€ 00'€THYBATH ITiJT OTHIEI0 000JIOHKOIO KiJTbKa ONTOBOJIOKOHHUX KaOelTiB.

B nanomy xaGeni BUHHMKA€E Tak 3BaHE MTOBHE BHYTPIIITHE BIIOUTTS CBITJIA BiJ I'paHMII
JIBOX PEUOBUH 3 PI3HUMHU Koe]ilieHTaMH 3a10MJIEHHS (Y CKJISIHIM O0O0JIOHKH KOEe(DiIli€HT
3aJIOMJICHHSI 3HAYHO HIDKYE, HIK Yy LIEHTPAIbHOrO BOJIOKHA). Konu CBITIOBHM IMIYJIbC
MepPeacThCs 10 CEepACYHUKY, BIH BiAOMBAETHCS BiJ OOOJOHKH 1 IMOIIUPIOETHCS JIalll.
BinnzepkaieHHsl cBIT/Ia JO3BOJISIE 3TMHATH KaOeJIb M1 pI3HUMU KyTaMu, IPHU LIbOMY CUTHAJ
nepeaaeTbes 0e3 BTpar.

IcHye nBa pi3HUX THUIH BOJIOKOHHO-ONTHUYHUX KaOesiB: 0araToMoJ0BUM, OLIbIIT
JEIEeBIIN, ajie MEHII SIKICHUI Ta OJJHOMOJIOBUM Ka0Oelb, OLIbLIe JOPOTHM, ajie 3 KpalluMu
xapakrepucTiukaMu. OCHOBHI BIIMIHHOCTI MK IIUMH THUIIaMU TIOB'S13aH1 3 PI3HUM peKUMaM
MPOXOJI’)KEHHS CBITJIOBUX IIPOMEHIB Yy KaOeJi.

B ognomoioBOMY Kabesni MpakTUYHO BC1 MPOMEH] MTPOXOASITH OJIMH 1 TOM )K€ MIJISX, B
pE3yJIbTATI YOTO BC1 BOHU JOCATAIOTH MpHUiiMada OJIHOYACHO, 1 (hopMa CUTHATY MPAKTUIHO
HE CIIOTBOPIOETHCS, IO J03BOJISIE TIEPEaBaTH CUTHAIM HA 3HAYHO OUJIBINY BiJICTaHb, HIXK Y
BUIAJIKy 3aCTOCYBaHHS MHOTOMOAOBOro kabemo. [lnsi omHOMOMOBOTO — Kabemro
3aCTOCOBYIOTHCS JIa3€pHI MpUiiMayl, 1[0 BAKOPUCTOBYIOTh CBITJIO BUHATKOBO 3 HEOOX1HOIO

JTOBXMHOO XBHJII. Taki mpuiiMadi MOKH 1€ TIOPIBHSHO JOPOTH 1 HE Ay)KEe JOBTOBIUHI.
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Y MHOroMo10BOMY Ka0eJll TPaEKTOPii CBITIOBUX MPOMEHIB MAaOTh IOMITHUN PO3KH/I,
B pe3yJbTaTi 4oro ¢popMa CUTHAIY Ha IPUHUMAIIBHOMY KiHIII KaOENI0 CIIOTBOPIOEThCS. s
nepeadi BAKOPUCTOBYETHCS 3BUYANHUN (HE JJa3epHHMI) CBITIIONION, IO 3HMKYE BaApPTICTh 1
301TBIITY€ TEPMiH CITY»KOM B TIOPIBHSHHI 3 OJJHOMOJIOBUM KabenmeMm. JlomycTuma JOBKHUHA
kabemto gocsirae 2-5 kM. B ganumit wac OaratomMonoBuii kKaOelb — OCHOBHHM THIT
ONITOBOJIOKOHHOTO Ka0eJto, TaK SIK BIH JICHIEBIIIE 1 TOCTYITHIIIE.

BosnokoHHO-ONTHYHUI Kabenb 1/1ealbHO MIAXOAUTH JUIsI CTBOPEHHS MEPEkKEBUX
Marictpajei, 1 0oco0auBO Il 3'€qHAHHS MK OyJAWHKAMH, TaK SK BIH HEUYTJIMBUM [0
BOJIOTOCTI Ta 1HIIKX 30BHIIIHIX YMOB. Tako BiH 3a0e3medye MiBUIICHY, B MOPIBHSIHHI 3
MIJIII0, 3aXUIIEHICTh MEpPEeaHuX JaHUX, OCKUIbKM HE BHUIYCKAa€ EIEKTPOMArHITHOTO
BUIPOMIHIOBaHHS, 1 IO HbOTO MPAKTUYHO HEMOMIIMBO MIJKIIOUYUTUCA 0€3 pyHHYBaHHS
muTicHocTl. Hemomik BOJIOKOHHO-ONTHYHUX KaOeNB IIOJArac B CKJIQJHOCTI Ta BUCOKINA

BapTOCTI MOHTXKHUX POOIT, a TAKOXK y BUCOKIH BapTOCTiI CaMOro Kabelto.

1.7.KomyHnikauiiiHi npucrpoi

[Ipu noOynoBi Mepex MOXKE BUHUKATH P OOMEKEHb, HANBAXIMBILIMMU 3 SIKUX €:
00OMEKEHHSI Ha JOBXKHUHY 3B'SI3Ky MK BYy3JIaMH; OOMEKEHHS Ha KUTbKICTh BY3JIIB B MEPEXKI;
OOMEKEHHs Ha IHTEHCHUBHICTh Tpadiky. [lns 3HATTS LMX OOMEXEHb BUKOPUCTOBYIOTHCS
CHeliaIbHI METOJU CTPYKTypHu3allii Mepexl 1 cHeliagbHe CTPYKTYpOyTBOPIOHYE
oOnaJlHaHHSl — TOBTOPIOBAaYi, KOHIEHTPATOPH, MOCTH, KOMYTaTOpH, MAapIIPyTU3aTOPH.
VYcTaTkyBaHHS Takoro pojy Ha3WBalOTh KOMYHIKalllMHMM, Mal4M Ha YyBasi, 10 3a

JIOTIOMOT'OI0 HbOTO OKPEMI CETMEHTH Mepeki B3a€MOIIIOTh MK CO00¥0.

1.8.Mepe:keBi agantepu

Mepexesuii agantep (Network Interface Card, NIC) — e nepudepiituuii npuctpiit

KOMIT'IOTepa, M0 0e3MmocepeIHbO B3aEMO/IIE 13 CepeIOBUINEM TIepeadl JaHuX, sSKa IPsIMO

a0o0 yepe3 iHIlIe KOMYHIKaliiiHe 00JaAHaHHS MOB'A3ye HOro 3 iHIIMMHU KOMIT'IoTepamu [4].
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BianoBigHo [0 cy4acHUX CTaHOAPTIB I JIOKAJbHUX MEPEX MDK MEpPEKHUMHU
ajanTepaMu  B3a€EMOJIIIOUMX KOMI'IOTEPIB  3aBXKIU BCTAHOBIIOETHCA  CHELlaIbHUN
KOMYHIKaIIfHUI TPUCTPiid (KOHIICHTPATOP, MICT, KOMYTaTop ab0 MapIIpyTHU3aTop), SKE
oepe Ha cebe Aeski (QyHKIII MO ympaBiIE€HHIO MMOTOKOM JaHUX. Tak SK JaHl 3aBXIH
MPOXOISATH HE TUIBKH Yepe3 KOMYTaTOPH 1 MapIIPyTU3aTOPH MEPEXKi, ajie i uepe3 aJanTepH,
a pe3ynbTyH4a TMPOAYKTUBHICTh TMOCTIAOBHO 3'€IHAHUX MPUCTPOIB BU3HAYAETHCS
MIPOJAYKTHUBHICTIO CAMOT'0 MOBIJILHOTO TIPUCTPOIO, TO Bl €PEKTUBHOCTI aanTePiB 3aJICKHUTh
IPOAYKTUBHICTH Oy 1b-SKO1 CKJIQJHOT MEPEXI,.

MepexHi aiantepu  XapaKTepU3ylOThCS: THUIOM MIATPUMYBAHOIO IMPOTOKOIY;
MPOYKTUBHICTIO; IIMHOIO KOMM'IOTEpa, 0 SIKOI BOHM MOXYTb MPHUEIHYBATUCS; TUIIOM
npuiioMorniepeaBaya; a TaKOXK HAsSBHICTIO BIIACHOTO TIpoOIecopa, IO PO3BaHTAXKYeE
HEHTPAIBHUM TPOIECOp KOMITIOTEpa BiJ] PYTHHHOI poOoTH. MepexHi amantepu s

CepBEPIB 3a3BMYAIl MAlOTh BJIACHUI MPOLIECOP, a KIIIEHTChKI MEPEXHI aIallTepu — Hi.

1.8.1. IToBTOpIOBaYi Ta KOHLHEHTPATOPH

[Tpu Benukid KITBKOCTI BY3J11B 3arajibHe CEpeIOBUIIE Mepeiadl TaHUX IBUJIKO CTA€
BY3bKHM MICLIEM, 110 3HUKYE MPOJYKTUBHICTH Mepexki. st 3HATTSA 0OMEKEHb Ha JOBXKUHY
MepeXi 1 KUIBKICTh 11 BY3JIIB BHUKOPHUCTOBYEThCS (hi3UUHA CTPYKTYpHU3AIlisl MEpPEexi 3a
JIOMIOMOT'010 TTOBTOPIOBAYIB Ta KOHIIEHTPATOPIB, SAKI Pa3oM 3 MEPEKEBUMHU ajanTepaMu
JO3BOJISIIOTH Oy/1yBaTH HEBEJIMKI 0a30B1 (PparMEHTH MEPEX, sIK1 MOTIM 3 € HYIOTHCS OAMH 3
OJIHUM 3a JIOMIOMOTOI0 MOCTIB, KOMYTaTOPiB 1 MapIIPyTHU3aTOPIB.

OcHoBHa (yHKIIIS TIOBTOPIOBaya (repeater) — MOBTOPEHHS CUTHAIB, 0 HAAXOASITh
Ha ¥oro noptu [6]. TloBTOproBau Mmokparlye eIeKTPUYHI XapaKTePUCTUKU CUTHANIB 1 iX
CUHXPOHHICTb, 32 PAXyHOK YOTO 3'SBJISE€THCS MOKIIUBICTD 301IbIIYBATH 3arajibHy JIOBKUHY
Ka0eJIro MI>K CaMUMHU BiJIJTAJIECHUMHM CTaHIISIMH MEpexi.

bararonoproBuii moBTOprOBaY — KOHIICHTpaTop (concentrator, hub) mae kinbka
MOPTIB, IO SIKAX 32 JIOMOMOTOI0 OKpeMHUX (PI3MYHUX CETMEHTIB KaOesto MiJIKII0Yat0ThCs

KIHIIEB1 BY3JU MEPEXi — KOMITI0Tepu. KOHIIEHTpaTOp YTBOPIOE 3 OKpeMUX (hi3UIHUX
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CEerMEHTIB MEpeXl1 €IUHUHM JIOTIYHUH CErMeHT, JOCTYIl JO0 SKOTO 3IIMCHIOETHCS
BIJIMOBITHO JI0 OJIHOTO 3 MPOTOKOJIB JIoKankHUX Mepexk — Ethernet, Token Ring Tomo. Bei
NOPTU KOHIIGHTpaTOpa piBHOMNpaBHi. OTpUMABIIA CUTHAN BiJ OHIET 3 MIAKIIOYEHUX [0

HBOTO CTaHIIil, KOHIIEHTPATOP TPAHCIIIOE HOTo Ha BCi CBOI akTUBHI mopTH (pucyHok 0.5).

Konnentparop Taxer

POOOOOD " APRAWLD:

ol P

RN BN DO - [
: Crammi A

v

EIMHWN TorYHIA eTeMeHT

Pucynoxk 0.5. Konneatpatop (hub)

SIky 6 cKJIaJHYy CTPYKTYpYy HE YTBOPIOBAINUCSA KOHLIEHTPATOPH, HAIIPUKIIA[, LUIIXOM
1EPApXIYHOro 3'€HAHHSA, BCl KOMIT'FOTEPHU, MIJKIIOYEHI /0 HHUX, YTBOPIOIOTh €JUHUUN
JIOTIYHUN CETMEHT, B SIKOMY Oy/lb-SKa I1apa B3a€MOJIII0YMX KOMII'IOTEPIB MOBHICTIO OJIOKYE

MO>KJIMBICTh OOMIHY JAHUMHU JJIs IHIIUX KOMII'TOTEPIB.

1.8.2. MocTu i komyTaropu

Kowmm'toTepu, 3'e1HaHi MK 0000 3a IOMTOMOTOI0 OJHOTO a00 JEKITHLKOX KOHIIEHTPATOPIB,
BUKOPUCTOBYIOTh CHUIbHE cepeoBUIIE /s nepenadi ganux. llpu iHTeHcuBHOMY Tpadiky
Take KOJIEKTUBHE BUKOPUCTaHHsI OaraThbMa KOMII'IOTEpaMH 3arajbHoi KaOelbHOI CUCTEMH B
peXUMI MOy dYacy HPU3BOAUTH JO 3HIKCHHS NPOJYKTHBHOCTI MEpEexKi. 3arajabHe
Cepe/IOBUIIE MEPECTAE CIPABIATUCS 3 TOTOKOM Iepeadl KaapiB, 1 B MEpeki BUHUKAE yepra
KOMII'FOTEPIB, SIKI OUIKYIOTh HOCTYITY. [[71s1 miABUILEHHS MPOIYKTUBHOCTI 1 O€3MEKH MEepexi
BUKOPHCTOBYETHCS JIOTIYHA CTPYKTYpHU3allisi MEPEXKI, 1110 CKIIAJAETHCS B PO3OUTTI MEepexi Ha
CErMEHTH TaKUM YMHOM, 1110 OCHOBHA YacTHHA TpadiKy KOMM'TOTEPiB KOKHOTO CETMEHTA He
BUXOOWTHh 3a MEXI I[HOI0 CerMeHra. Bs3aemomis MK JIOTYHUMH CErMEHTAMU

OpraHi30BYETHCS 33 JOMOMOI'OI0 MOCTIB 1 KOMYTaTopiB [6, 38].
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Ha BigMiHYy BiJ KOHIIEHTpaTtopa, M0 TNepedae JAaHl Bii OJHOIO Mi'€qHaHOTO
MPUCTPOIO JI0 BCIX 1HIIMX, MOCTH Ta KOMYTaTOpH MEPENaroTh AaHl Julle 0e3mnocepeaHbo
OTpUMYBauy.

Mict (bridge) nepenae iHdopMallilo 3 OJHOTO CETMEHTa B I1HIIUH JIMIIE B TOMY
BUIAJIKY, SKILO aJpeca KOMII'IoTepa MPU3HAYCHHS HAJICKUTh 1HIIIOMY JOTTYHOMY CETMEHTY.
Taxa nokamizaiis Tpadiky He JIMIIe MiBUIIYE 3arajlbHy MPOIyKTUBHICTh Mepeaadl JaHuX B
MEpeXi Ta €KOHOMHUTh TMPOMYCKHY CIOPOMOXHICTb, a MW 3MEHIIYE MOXJIHUBICTh
HECAHKI[IOHOBAHOTO JIOCTYITy O JaHUX, OCKUIBKH KaJpu HE BHUXOMATH 32 MEXI CBOTO
CErMeHTa 1 iX CKJIaJHIIIEe NePEXOMUTH 3JI0BMUCHUKY.

MocTtr BUKOPHUCTOBYIOTH IS JIOKauTi3allii Tpadiky anapaTHi aapecu KoMir'rotepis. Le
YTPYAHSE PO3MI3HABAHHSA MPUHAIEKHOCTI TOTO YW IHIIOTO KOMM'HOTEpa 1O MEBHOTO
JIOTIYHOTO CErMEHTA, TaK SIK cama ajpeca He MICTUTh HisIKOi 1H(GOpMAIIiil 3 I[LOTO PUBOLY.
TomMy MICT JAOCHTH CHPOIICHO TNPEACTABISE€ PO3MOIAIT MEpPEKI Ha CErMEHTH: BiH
3armam'siToBye, 4yepe3 KU MOPT Ha HbOTO MOCTYIUB KaJIp JIAHUX BiJl KOKHOTO KOMIT'FOTEpa
Mepexi, 1 HaJlalll epenae Kajapu, Ipu3Ha4YeHi AJis1 bOro KOMIT'I0Tepa, Ha el mopt. TouHoi
TOMOJIOTTI 3B'I3KIB Mk JIOTIYHUMU CETMEHTAMHM MICT He 3Hae. Yepe3 1€ 3acTOCyBaHHS
MOCTIB TIPUBOJMUTH /10 3HAYHUX OOMEKEHb Ha KOH(DIrypailito 3B'I3KiB MEPEkKi — CErMEHTH
MaroTh OyTH 3'€JHAH1 TAKUM YUHOM, 11100 B MEPEXkK1 HE YTBOPIOBAINUCS 3aMKHYTI KOHTYPH.

Komyrtarop (switch, switching hub) 3a npunnunom oOpoOKM KaapiB HIYUM HE
BIIpi3HAETHCA Bl MocTa. OCHOBHA HOTO BIIMIHHICTH BiJl MOCTA IOJISITA€ B TOMY, ITIO0 BiH €
CBOTO POy KOMYHIKAI[ITHIM MYJIbTHIIPOIIECOPOM, TOMY IIIO KOKEH HOTO TOPT OCHAIICHUN
CHeIiaTi30BaHUM IMPOIIECOPOM, SIKUN 00pOOJIsL€ Kaipu TI0 aITOPUTMY MOCTa HE3aJIEKHO BiJT
MPOLIECOPIB IHIIUX TOPTIB. 3a PaxXyHOK IHOTO 3arajbHa MPOTYKTHUBHICTH KOMYTATOpa
3BUYAMHO HA0arato BUUIE, HK MPOAYKTUBHICTh TPATULIAHOIO MOCTA, SIKAA Ma€ TUIbKU
OJIMH TIpoIlecoOpHmii 6J10K. MOKHA CKa3aTH, M0 KOMYyTaTOPU — 1€ MOCTH, SIKI 0OpOOJISIOTH
KaJ[pH B MapajieTbHOMY PEXKHUMI.

Komyratop 30epirae B mam'sti crnemiaigpHy Tabnumo (ARP-tabmuio), B sKii
BKa3yeThcs BiAnoBigHICTE MAC-ampecu By3na mopTy Komyrtatopa. [lpw BkItOueHHI
KOMYyTaTopa 115l TabJIMLS MOPOKHS, 1 BIH MPALIOE B peKUMI HaBYaHHS. B 11boMy pexuMi J1aHi,

K1 HAAXOATh Ha IEBHUHN TOPT, MEPEIAIOTHCS Ha BC1 1HII TTOPTH KOMYTaTOpa.
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https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80

[Ipn 1pOMy KOMYTaTOp aHami3ye IMaKeTH JaHuX, Bu3Hadaroun MAC-aapecy
KOMIT'FOT€pa-BiIMPaBHAUKA, 1 3aHOCUTh WOTO B TAaOJMII0. 3r0J0M, SIKIIIO Ha OJUH 3 MOPTIB
KOMyTaTopa HaJii[e TaKeT, MPU3HAUYCHWN I I[OTO KOMITIOTEpa, Ied MakeT Oyme
BIIMPAaBJICHUH TUTHKK Ha BIAMOBIAHUYN TOPT. 3roA0M KOMyTaTOp Oyye MOBHY TAOIHIIO TS

BCIX CBOIX MOPTIB, 1 B pe3yJIbTaTi Tpadik JOKaIi3yeThCA.

1.8.3. MapmpyTuszaropu

Mapmipytusarop (router) — MEpeKEBUN MPUCTPIi, KM HA MiJICTaBl ICBHUX TPABUJI
Ta iH(opMallii mpo TOMOJOTII0 Mepexi MpHuilMae pIIICHHS NPO IMEPECHJIaHHS IaKeTiB
MEpEXXEBOTrO pIBHSA MDK pI3HUMHU cerMeHTamMu Mepexi (piBeHb 3 wmogem OSI).
MapuipyTuzatop 103BOJIsIE OPTaHI30BYBATH B MEPEK1 HAJIIMIIIKOBI 3B'SI3KH, 1110 YTBOPIOIOTh
netial. Ha BinMiHy BiJ MOCTa, SIKMI HE 3HAE, SIK MOB'sI3aH1 CETMEHTH OJIMH 3 OJHUM 32 MEKaMHU
HOro NOPTIB, MAPHIPYTU3ATOP 0AYUTH BCIO KAPTUHY 3B'SI3KIB MiIMEPEX MK coboro [6, 30].

MapuipyTu3arop Mae B CBOEMY PO3MOPSKEHHI 0a3y TOMOJIOTIYHOI 1H(popMaIllli
(Tabnuiro MapuipyTu3ailii), sSKa MOBIIOMIISE WOMY, HANpPUKIAA, TPO T€, MDK SKUMHU
migMepekaMu  3arajlbHOi MEpekl € 3B'S3KM, 1 B SKOMY BOHH 3HAXOASThCS CTaHl
(mpare3naTHOMY 4H Hi).

Tabnuusg mapuipyTusaiiii MIiCTUTh 1H(pOpMAIlif0, HA OCHOBI SKOi MapUIpyTH3aTOP
NpuiiMae pIlEHHsT TPO MOAANbIIY NEepecuyKy nakeTiB. Tabmuus CKIagaeThCcs 3 AESIKOTO
YyHuCia 3aluCiB — MapLIPYyTiB, B KOKHOMY 3 SIKMUX MICTUTBCA aJpeca Mepexl o/epikyBaua,
ajJipeca HaCTYITHOTO By3J1a, SIKOMY CJI1J] TIepe/laBaTH MaKeTH 1 MeBHA Bara 3amucy, Tak 3BaHa
MeTpuka. MeTpukd 3amuciB B TaOJMIl BIJITPalOTh POJb B OOYMCIEHHI HAMKOPOTIIMX
MapHIpyTiB 10 PI3HUX oAepxKyBauiB. Kpamuit nuisix — 1e nuisx 3 HalMEeHIIOK METPHUKOIO.
VY meTpuill MOXe BpaxOBYBAaTHUCS JCKIJTbKA MOKAa3HUKIB, HATPUKIIAA, JOBKHHA MUIIXY, 4ac
MIPOXOJIKEHHS, HAIIMHICTh Mepeadl JaHuX TOIIIO.

Matoun Taky KapTy MEpEeki, MapHIpyTH3aTOp MOXE€ BUOpaTH OAWH 3 JACKUIBKOX
MO>KJIMBUX aJIbTE€PHATUBHUX MAPUIPYTIB JOCTAaBKHM MakeTa aapecary. PimeHHs npo BUOip
TOTO YM IHIIOTO MAapIIPyTy NPUUMAETHCS KOXKHUM MAapHIPyTU3aTOPOM, dYepe3 SIKUn

MpOXOaUThb HOBiI[OMJIGHHH.
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Jlns Toro o6 CKIIACTH KapTy 3B'SI3KIB Y MEPeXi, MapIIPyTU3aTOPU OOMIHIOIOTHCS
CHeIaIbHUMHU CIY)KOOBMMH TOBIIOMJICHHSIMU, B SIKHUX MICTUThCS 1H(OpMaris mpo Ti
3B’SI3KM MIXK TI1JI MEpekaMH, MPO SKI BOHM 3HAIOTH (Il MIJIMEPEKi MIIKIIOYEHI J0 HUX
0e3nocepeHbo, a00 K BOHU JI3HAIKCS 10 1HPOPMAITIIO BiJ] IHIIUX MapUIPYyTH3ATOPIB).

Kpim Toro, mapiipyTu3aTopu MOKYTh 31HCHIOBATH TPAHCIIALIIIO aIPECH BIIIPABHUKA
i ofiepkyBaya, PUIbTPALil0 TPAH3UTHOTO MOTOKY JAHUX HA OCHOBI IEBHUX MPABHII 3 METOIO
OOMeKeHHsI IOCTyIy, u(pyBaHHs/AemndpyBaHHs JaHUX TOIIO.

Hampuknan, mijg yac HagXo/HKEHHS KaApy 3 HEMpaBUIBLHOIO aapecoro MicT abo
KOMyTaTop 3000B'sI3aHUI TOBTOPUTH HOr0 Ha BCIX CBOIX MOPTax, L0 POOUTH MEPEKY
HE3aXHIIEHOO BiJ HEKOPEKTHO MPAIFOI0Y0ro By3ia. MapmpyTu3aTop K y TaKOMY BUTIAIKY
IIPOCTO BIIMOBJISIETBCS IEpeiaBaTy "HENMpaBWIbHUNA" MakeT Jaii, 130J1004U Je(EeKTHUN
BY30J1 Bl MEPEXKI.

3a cdepamu 3acTOCYBaHHS MAapUIPYTU3aTOPH MOJAUISIOTHCS Ha: MaricTpaibHi
MapHIpyTH3aTOpU, MapIIPyTU3aTOPHU  PEriOHAJBHUX  MIAPO3ILIIB, MaplIpyTU3aTOPU
BIIJAIEHUX O(ICIB 1 MAPLIPYTU3ATOPH JIOKAITBHUX MEPEX (KOMYTaTOPU TPETHOTO PIBHS).

Marictpanbhi  mapuipytuzatopu (backbone routers) — BHCOKONPOAYKTHBHI
MapUIpyTU3aTOPU BEPXHBOI'O KJIacy, SKI MPU3HAYCHI Jisl TOOYIOBH LEHTPAIBbHOI MEPEXI
Kkopropaiti. [lenTpanipHa Mepexa MOxe CKIaaaTUCs 3 BEJIUKOI KUIBKOCTI JIOKATBHUX MEPEK,
K1 PO3KUJIaH1 11O PI3HUM OYTIBJISIM Ta BUKOPUCTOBYIOTH PI3HOMAHITHI MEPEXKEB1 TEXHOJIOT,
TUIX KOMIT'FOTEPIB il OnepaniiHuX CUCTEM.

MapuipyTuzaTtop perioHaIbHUX BIIAUICHb (MapUIpyTU3aTOPU CEPEIHBOTO KIacy)
3'€IHYIOTh PETiOHAIbHI BUIIUIEHHA MIXK CO0OI0 Ta 3 IEHTPaJbHOI Mepexker. Mepexka
pEerioHabHOTO BIIIJIEHHS, TaK CaMO SIK 1 IEHTpajbHAa MeEpeXka, MOXKE CKIAIaThCs 3
JEKUTBKOX JIOKAIbHUX MEpeX. Takuil MapHipyTH3aTop 3a3BHYAN SBJISIE COOOK EAKY
CTIPOIIECHY BEPCII0 MariCTpaabHOI0 MapIIpyTHU3aTOPA.

MapmipyTtuzatop BiggaseHux odiciB 3'€IHYIOTh, SK MPAaBWIO, €IUHY JIOKAJIbHY
MEpexy BigganieHoro odicy 3 MEHTPATBLHOIO MEPEeKer abo MEpekKer0 PerioHaIbHOTO
BIJUIIJICHHS. Y MakCUMaJIbHOMY BapiaHTI Takl MapUIpyTHU3aTOPU MOKYTh MIATPUMYBATH J1Ba

iHTepdencr JTOKATbHIX MEPEK.
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MapuipyTtuzartop JIOKaJIbHUX MepexX (MapuipyTu3aToOpyd HHKHBOIO  KIacy)
MPU3HAYEH1 JIJIS MOUTY BEJIMKUX JIOKATBHUX MEPEX Ha miamepexi. OCHOBHA BUMOTa 0 HUX
BHCOKA IIBUKICTH MAPUIPYTHU3AILIi], TaK SIK y Takii KOHGITYypaiii BIACYyTHI HU3bKOIIBUIKICHI
HOPTH.

B sikocTi MapipyTu3zaTopa MoKe BUCTYIIATH poboyda cTaHIis abo cepBep, 0 MAIOTh
KUTbKa MEpexeBUX 1HTepdeiiciB Ta 00JaaHaH] CHEIIAIbHUM MPOrpaMHUM 3a0€3MEeUCHHSIM.
MapuipyTuzaTopu BEpXHBOTO KJIacy — II€, K IPaBWIJIO, CIELIali30BaHl MPUCTPOI, IO
MOETHYIOTh B OKPEMOMY KOPITYCl 0€31114 MapIIpyTU3YIOUUX MOTYJIiB.

BucnoBok 10 1-ro po3ainy.

B mepmiomy po3aini 1aHOi MaricTepchkoi poOOTH PO3MIISAAIOTHCS TEOPETHYHI
B1JIOMOCTI, [11010 KOPIIOPATUBHUX MEPEXK, SIK 00 €KTIB AOCIIHKEHHS, I€TalIbHO po310paHuit
OIJIST TOMOJIOTII KOMIT'IOTEPHUX MEpeX, KOMYHIKAllliHE MepexXHe O00JaJHaHHS,
CTPYKTypOBaHa Ka0eJibHa CHCTEMa, KOMYHIKAIIHI TPUCTPOi Ta MEPEKEB1 alanTepu.

Komm'toTepra Mepéxa — crucTeMa 3B'I3Ky MiX JBOMA Ui Oijbllle KOMI'toTepaMu. Y
HMIMPUIOMY PO3YMiHHI KOMIT'IOTEpHA Mepexa — II€ CUCTeMa 3B'SI3Ky uepe3 KaOelbHe YU
0e3JpoTOBE CEpEeloBULIE, Caml KOMI'IOTEPU PI3HOTO  (DYHKIIIOHATBHOTO NPU3HAYEHHS
1 MepexxeBe oOnaaHanHs. [ mepenadi iHdopmariii MOKyTh OyTH BUKOpPUCTaHI PIi3HI
G13M4HI SIBUIIA, SIK IPABUJIO — PI3HI BUIU €JIEKTPUYHUX CUTHAJIB YU €JIEKTPOMATrHITHOTO
BUTIpOMiHIOBaHHs. CepefoBUIIaMHU TEpEeIaBaHHA y KOMIT'IOTEPHUX MEpekax MOKYTh
Oyru Tenmeonni kabem, Ta CHelIAbHI MEepexkeBl Kalenl: KoakcialbHl  Kabeni, BUTI
rapH, BOJOKOHHO-ONTUYHI Ka0eJl, paJloXBUIi, CBITJIOBI CUTHAJIH.

KopnopatusHa mepexa — 11€ Mepexka, TOJIOBHUM IPU3HAYEHHSM SIKOi € MIATPUMKA
poOOTH KOHKPETHOTO IMIAMPUEMCTBA, IO BOJIOAIE MaHOIW Mepeker. KopucryBauamu
KOPIOPAaTUBHOI MEPEX1 € TIIbKU CIIBPOOITHUKUA JAaHOrO MiAnpueMcTBa. Ha BiAMiHY BijJ
MEpEeX OTepaTopiB 3B'SA3KY, KOPIOPATHUBHI MEpEXi, B 3araIbHOMY BUIIAJKY, HE HAJAOTh
MOCJIYT CTOPOHHIM OpraHi3aliisiM abo KOpucTyBavam.

Ha cboromHimHii eHb KOPIIOpaTHBHA Mepeka MailkKe HIKOJIU HEe 00XOAUTHCS 0e3

KOMIT FOTEPHOI.
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PO3/1J 2 OTJISIJT OPTAHI3ALII IEPEJAYI JAHUX Y MEPEJKAX

2.1.MoaeanOSI

OOMIH nmaHMMH B MepeXi BHU3HAYAETHCS TEBHUMU CTaHAApTaMH, TaK 3BaHUMU
MEPEKEBUMHU TMPOTOKOIAMU. Mojenb B3aEMOil MEpPEeKEeBHX IMPOTOKOJIB HA3WBAETHCS
MepexeBoro Moneimo. OgHa 3 eTaJoHHUX MepexkeBux mojneneid — monenb OSI (Open
System Interconnection, B3aeMoOfis BIAKPUTHX CHCTEM), sika OyJia 3amporioHOBaHA
Mixuapoguoto opranizamiero crangaptuzaimii (ISO) B 1984 pomi. Came 1iei mopeni
JOTPUMYIOTHCSI BAPOOHUKHM MEPEXKEBUX MPUCTPOIB, IPU PO3pOOILIl HOBUX MPOTYKTIB.

Bci BrnactuBocTi 1 ¢yHkii Mepexxk B mozeni OSI po3nojiieHi TakKuM YUHOM, IO
YTBOPIOIOTH CiM piBHIB (prucyHOok 600.1). BepxHi piBHI IPEACTABISIOTH II100aIbHI MEPEKEBI
BJIACTUBOCTI, & HWKHI — JIOKaJbHI, BIJUIIK MPUUHITO MOYMHATU 3 HUIKHBOTO PiBHSA. Mix
PIBHSMH CIIOCTEPIraeThCsA B3a€EMOIIA, 1HOM1 HACTIIBKU TICHA, IO OyBa€ BaXKKO MPOBECTU

YITKE PO3MEXKYBaHHS MIX CyCiIHIMH piBHsIME [39, 40].

7 [ MNpuknagHui pieeHe (application layer) ]
6 [ MpeacTaBHULBKWA piBeHb (prezentation layer) ]
- : PeanizoeaHo
5 [ CeaHcoBMi (session layer) ] " Ha piki
- nporpam
4 TpaHcnopTHWI piBeHb (transport layer) ]
3 MepexeBui piBeHb (network layer) ]
( KaHaneHun piBeHb (data link layer) ] SL
2 4 = PearizosaHo
p Ha piBHi
1 ®i3nyHuii piseHb  (phisical layer) ] apIGa

Pucynok 600.1. PiBui mozemni OSI
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[Tpuknanauit piBeHb a00 piBEHb 3aCTOCYHKIB (application layer) — 11e camuii BepXHiii
piBeHb MoJieni. BiH 31iCHIOE 3B'SI30K KOPUCTYBAJIbHUIIBKUX 3aCTOCYHKIB 3 Mepexero. Jlo
IIUX TIPOTPaM MOYKHA BiTHECTH YTHIIITH, IO PEai3yloTh MEeperyisia BeO-CTOPIHOK, epeaady
JaHUX, 3a0e3neUYeHHs JOCTYIy 10 0a3 IaHuX, poOOTY 3 €JIEKTPOHHOIO MOMITOIO TOHIO.

[IpencraBuuibkuii piBeHb (presentation layer) abo piBeHBb NPEACTABICHHS ITaHUX
OTPUMYE NaHI KOPUCTYBAJIbHHUIIBKOTO 3aCTOCYHKY, SIKI MEPEHalOThCsA HOMY MPOTOKOJIOM
MIPUKIIAIHOTO PIBHS 1 MEPETBOPIOE JNaHl y BiamoBigHuN ¢dopmar (dhopMyBaHHS ITaKeTIB
nanux ). Ha mboMy piBHI BUKOHY€ETHCS CTUCHEHHS, KOAYBaHHS/ICKOAYBaHHS TAaHUX, & TAKOXK
TPAHCJIALIS IPOTOKOJIIB.

CeancoBuii piBeHb 200 piBeHB ceclif (session layer) opraHi3oBye ceaHC 3B'SI3KY Mixk
KOMIT'IOTEpOM-TIEpe/iaBaueM 1 KOMI'toTepoM-TipuiiMadeM. Takok Ha I[bOMY pIBHI
MePEBIPSIIOTHCS MpaBa JOCTYITY B3aEMOJIIOYNX CTOPIH, PO3MI3HAIOTHCS iX JIOT1YHI IMEHa, a
TaKO0)K BCTAHOBITIOETHCS PEKUM 3B'SI3KY.

TpancnopTHuil piBeHs (transport layer) 3abe3rneuye HaaIHHICTD Mepeaayl JaHUX Bl
BIJITPAaBHUKA J0 OJEep>KyBaya 1 BIJNOBiae 3a poboTy 3 mopramu. Ha upomy piBHI
MIPOBOJUTHCA PO30ip JaHUX Ha NAKETH, IIepeIada NaKeTIB 33 MICHEM [TPU3HAYEHHS, a TAKOX
nojaipiia 301pKa JaHUX Ha OCHOBI OTPUMaHUX MakeTiB. Takox peani3yeThCs HACKPI3HUUN
KOHTpPOJIb TTOMMJIOK, sIKI MOXYTh BUHHMKAaTH B Ipolieci nepenadi gaHux. Ha mpomy piBHI
TaK0X B1AOYBA€ThCA YCTAHOBKA BIAMOBIAHOCTI MK IMEHAMU 1 JIOTIYHUMH MEPEKHUMHU
aJipecamu.

MepexeBuil piBeHb (network layer) Binmosigae 3a agpecaliito MakeTiB JaHUX Ta ix
JIOCTaBKY aJIpecaTry, a TAaKOX BHU3HAYae€ IIIAX, MO SIKOMY JlaHi OynyTh nepenani. Came Ha
[[OMY PIBHI MpaIto€ OUIBIICTh MAPUIPYTU3ATOPIB, K1 HA3UBAIOTH MPUCTPOSIMU TPETHOTO
piBHS. MapmipyTH3aTopu BUKOPHUCTOBYIOTH MPOTOKOJHU IIHOTO PIBHS IS MapHIpyTH3aMil
MaKeTiB.

Kananbunii piens (data link layer) BignoBigae 3a ynpaBiaiHHS JiHI€O Tiepeaadl JaHUX
1 moTpiObeH i B3aeMoil Mepex Ha (izmyHOMy piBHI. BiH minnMThCs Ha JBa HACTYIHI
nigpiBai: MAC (Media Access Control, KOHTpOJIb TOCTYIY J0 HOCISI TaHUX ), SIKUH peaizye
B3aemojito 3 HWxkHIM piBHeM Ta LLC (Logical Link Control, ympaBiiHHS JOTriYHUMHU

3B'SI3KAMU), SIKUW peati3ye B3a€MOJIII0 3 BEPXHIM PIBHEM.
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®di3uyHuil piBeHb (physical layer) — HaliHWKUM PiBEHB, OE3MOCEPETHBO 31HCHIOE
nepeaavy MmoToKy JaHux. BiH BUKOHY€E KOTyBaHHS/IEKOAYBaHHS MEpeIaHnX JaHUX, a TAKOX
BU3HAUYa€ PiBHI CUTHAJIB, IO MPUHHATI B MepexeBoMy cepenoBuili. CaMme Ha 1IbOMY piBHI

(YHKITIOHYIOTh MEPEKEBI IMIPUCTPOI (KOHIIEHTPATOPH, ITOBTOPIOBAY1 1 MEPEXKEB1 afanTepH).

2.2.CTtaHiapTHi Mepe:keBi MIPOTOKO.IU

2.2.1.CTek nMpoTOKOJIiB

VY okanpbHUX Mepexax MOXKYTh CHUIBHO WpAIlOBaTH KOMIT'IOTEpU PI3HUX
BUPOOHMKIB, OCHAIIeHl pPI3HUM HA0OpOM TMPHUCTPOIB Ta MaTH PI3HI TEXHIYHI
xapakrepuctukamu. Ha npaktuii ue o3nauae, 1o Juist 3a0e3rneyeHHsl HOpMaJibHOI B3a€MOI1
UX KOMITIOTEpIB HEOOXIIHUN SKUUCH €AUHUN YHI(IKOBAaHUN CTaHIApT, IO CTPOTO
BHU3HAYA€E AJITOPUTM Iepeadl JaHUX Y CUCTEMI. Y Cy4YacHHUX JIOKAJIbHUX Mepexax poib
TaKOro CTaH/JapTy BUKOHYIOTH MepekeBl mpoTokoiu [41-43]. [IpoTokoa — 11e MOToKeHHM
1 3aTBEPXKCHUH CTaHJAPT, SIKUM MICTUTh HA01p NpaBUJI Ta CHHXPOHI3y€e poboTy Mepexi. Ha
PI3HHUX PIBHAX MPAIIOIOTH Pi3HI TPOTOKOJIH.

Kosxen 3 piBHIB HE JUINE KOHTPOJIOE MPABUIBHICTh TPAHCIIT JaHUX (HA OCHOBI
aHaii3y BMICTy nakera iH(dopmallii), ajge i B 3aJ€KHOCTI BIJ MOro NpU3HAYEHHS] BU3HAYAE
noganbimi Jaii. Hampukman, oguH 3 piBHIB BIANOBiJAa€ 3a BHOIp MPUCTPOIO, 3 SKOTO
3MIIACHIOEThCS OTPUMAHHS Ta TEpeaada JaHWX y MEpEey; IHIIMW BHpIIIYE, MepeaaBaTu
1H(hopMaIIito 1aji 1o Mepexi, Y41 BOHA MPU3HAYEHA caMe LIbOI0 KOMIT'F0Tepa; TpEeTii BUOUpae
nporpamy, SKid ajapecoBaHa mpuiHATa iHpopMmaiis. [loniOHMI iepapXiuHU MiAXIT
JTO3BOJISIE HE JIMILE PO3TUIMTH QYHKIIT MIXK PI3HUMH MOJYJISIMU MEPEKEBOTO MTPOTPAMHOTO
3a0€3MEeUCHHSI, 1110 3HAYHO TMOJIETIITYE KOHTPOJIb pOOOTH BCIET CUCTEMU B IIOMY, alie i ae
MO>KJIMBICTh TIPOBOJUTH KOPEKIIF0 TMOMIJIOK Ha TOMY piBHI i€papXii, Ha SIKOMY BOHHU
BUHUKIM. KOXHY 3 MOJIOHMX 1€papXiYHUX CHUCTEM, IO BKJIOYAIOTh TMEBHUU HAOIp
MIPOTOKOJIIB PI3HOTO PIBHS, MPUIHATO Ha3UBATH CTEKOM MIPOTOKOMIIB [41, 43].

PiBHI 1€papxii TeJEKOMYHIKAI[IHHUX POTOKOJIB y 0ararbox CTEKax HE 3aBXKIU TOYHO

Bi/NoBiat0Th piBHAM Moeni OSI. Tak OyBae, 1110 OAWH piBEHB I€EpapXii CTEKY
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MPOTOKOJIIB BIAMOBIAE ABOM-TphOM piBHAM Mojeni OSI, OyBae HaBmaku, IO OJHOMY
piBHI0 Mozeni OSI BiAMOBIIaIOThH JEKiIbKa PIBHIB i€papxii CTEKYy TEJICKOMYHIKAIlIHHUX
poTokoiB [12].

HaiiGinpmoro mnommpennss HaOyB ctek mpotokoniB TCP/IP. 'V creky TCP/IP
BUJIUISIIOTh 4OTUPHU i€papxiyni piBHI (pucyHok 600.2), siki QyHKIIOHANIBHO BiIMOBIAAIOTH
cemu piBHsIM Mojem OSI. @yHKIIIT TpboX BepxHiX piBHIB Mozeini OS] 06’enHani y o1HOMY
npukiaaHomy piBHi cteky TCP/IP ta ¢yHKIIT 1BOX HIKHIX PIBHIB Mojell 00’ €qHaHI y

OJTHOMY PiBHI MEpPEKHOT0 IHTEpPeiCy, SKU TaKOK HA3UBAIOTh KAaHAJILHUM PIBHEM

1 MpuknagHuii pieers

MoTokn gaHux
Y

2 TpaHCcNoOpTHUA piEeHb

MNakeTw TpaHCNOPTHOIO NPOTOKONY

3 Mixxmepexeenil pieeHb
v [edTarpamu
4 KaHantHWi pieeHb

v Kagpu mepexi

.
E

Pucynok 600.2. Mopaens peanizaiiii cTeKy IpOTOKOJIB

Camuii BepxHi B i€papXiuHid CHCTEMi, NPUKIAJAHUNA PIBEHb CTEKa IPOTOKOJIB
3abe3neuye iHTepenc 3 MPOrpaMHUM 3a0€3MEUEHHSIM, IKE OpraHizye poOOTy KOpHUCTyBayda
B Mepexi. [Ipu 3amycky Oyap-sKoi mporpamu, st GyHKIIOHYBaHHS SIKO1 IOTP10€H Jianor 3
MEpEeXKEr0, ISl MporpaMa BUKIHMKAE BIAMOBIIHMM MPOTOKOJ MPUKIAAHOrO piBHA. Jlanuit
MPOTOKOJI TIepeaae mporpami iHGopMmallito 3 Mepexi B JOCTYMHOMY Jisi 00poOku hopmari.
ToOTO MPOTOKOJI MPUKIAAHOTO PIBHS BUCTYIAE B POJII CBOI'O POJY MOCEPEAHHKA MIXK
MEpPEXEI Ta MPOrpaMHUM  3a0€3MEUCHHSM, TIEPETBOPIOIOYM  1H(MOpMaIlio, sKka
TPAHCIIOETHCS YEPE3 MePexKy B (hOpMY 3p03yMUTy IIpOrpaMi-oJepKyBayy.

OcHOBHE 3aBJaHHS MPOTOKOJIIB TPAHCIIOPTHOTO PIBHS MOJIATAE B 3/{1HCHEHHI KOHTPOJIIO
MPaBWJIBHOCTI Tepefayl JaHuX, a TaKoK B 3a0e3leucHHI B3aeMOli MDK PI3HHUMH

MepeKeBUMU 3aCTOCYHKaMU. [Ipu oTpuMaHH1 BX1JHOTO MOTOKY JaHUX, TPOTOKO
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TPAHCIIOPTHOTO PIBHS APOOUTH MOro Ha OokpeMi ¢parMeHTH (IMaKeTH) 1 3aIucye B KOXKEH
MakeT J0AaTKOBY iHdopmMaliio (iIeHThu(ikaTop MporpamMu-oiepKyBadya Ta KOHTPOJbHY
CyMy, HEOOX1THY JIJIsl TIEPEBIPKU IUTICHOCTI MTAKETY ), TICIIS YOTO HAMPABIISE X HA CYMIKHUHN
pIBEHBb JJI1 MOoAaIblIoi 0OpoOKK. Tako)X MPOTOKOJIM TPAHCIOPTHOTO PIBHA 3/IIMCHIOIOTH
yIpaBIiHHS Tepenavero iHdopMallii — HalpHUKIal, MOXYTh 3allPOCUTH BiJl OJEp)KyBadya
HiATBEp/HUKCHHS JTOCTaBKM TaKeTa Ta T[OBTOPHO BHUCHATH 3aryOieHi ¢parMeHTH
MOCJIITOBHOCTI IaHUX, 1110 TPAHCITIOETHCS.

JU7is yHUKHEHHS [Ty TaHUHH [IPH IpHiioMi 1 06po0iii iHpopMaliii KoxKHA B3a€EMOA1I0Ya
3 MEpEeXer IMporpama Mae BJIacHUM 1AeHTU(IKATOP, SKUM JT03BOJSIE TPAHCIIOPTHOMY
MPOTOKOIY HANpaBJISITH JaHI caMe TOMY 3aCTOCYHKY, JUISl SIKOTO BOHM TpHu3HauyeHl. Taki
1IEHTU(IKATOPH HA3UBAIOTHCS MPOTPaMHUMU NMOPTaMU. 30KpEMa, MPOTOKOJ MPUKIATHOTO
piBast SMTP, npusHaueHuii st BIANPABKU MOBITOMIJIEHb E€JIEKTPOHHOI IMOIITH, MPAIIOE
3a3BUYai 3 opToM 25, npotokoia BxiaHoi nomrtu POP3 — 3 moptom 110. [lepenanpasnenns
MOTOKIB JJAHUX MIXK MTPOTPaMHUMU TOPTaMU BUKOHY€ETHCSI TPAHCIIOPTHUMH MPOTOKOJIAMH.

Ha mixxMepekeBoMy piBHI BUKOHYETHCS MIPOIIEC MAPUIPYTHU3aIlii, TOOTO peai3yeTbes
B3a€MOJIisl KOHKPETHUX KOMIT'FOTEpiB cucteMu. OTpUMYIOUM MaKeT JAHUX BiJ MPOTOKOIY
TPAHCIIOPTHOTO PIBHSI, IPOTOKOJI MIXKMEPEKEBOTO P1BHSA 3'ICOBYE, HA IKUIM KOMIT'FOTEP CIILJ
nepeaaTtu iH(popMauiio 1 A€ 3HaXOJUThCS e KOMI'I0TEp, MiCId YOro TpaHCHOpMYyeE MakeT B
JelTarpaMmy — crHemiajJibHui ¢parmeHT iHdopMallii, MO MNEPEeacTbCs 4Yepe3 MEPEKY
HE3aJICKHO B1JI 1HIIUX aHAJIOTIYHUX (parMeHTIB. Y 3aroJioBOK AeHTarpaMu 3aIlrCyeThCs
azipeca KOMI'TOTepa-o/iepKyBadya Ta BiIOMOCTI MPO MapIIpyT NPOXOKEHHS JeHTarpamu.
[Ticnst yoro BOHA MepeaaecThCsi Ha KaHATBHUM PIBEHb.

OTpumyroun aerTarpamy, IpOTOKOJI MIXMEPEKEBOT0 PiBHA BU3HAYAE MPABWIBHICTD
il mpuifomy, TiCIIsg YOro 3'ICOBY€E, aApecOoBaHa BOHA JIOKAJILHOMY KOMI'IOTEPY, a00 X 11 Ciia
HAIIPaBUTHU TI0 MEPEX1 Jaii. Y pasi, SKIIO MOJAIBIINOT IEPECHSIKH HE TTOTPIOHO, MPOTOKOI
MIKMEPEKEBOT0 PIBHS BUJIAJISE 3ar0JIOBOK JAeHTarpaMu, 0OUHCIIOE, SIKUHA 3 TPAHCITOPTHUX
MPOTOKOJIB JJAHOTO KOMITHOTEpa Oyae oOpobsiTH oTpuMaHy iHpopMalliro, Tpanchopmye ii
B BIATIOBITHUM TTAaKeT 1 ITepeiae Ha TPAaHCIIOPTHUH PiBEHb.

Ha xananbHOMYy piBHI 3I1MCHIOETHCS MEPETBOPEHHS JAeiTarpaM B BIJAINOBIIHUAN

CUTHAJI, IKHI Yepe3 KOMYHIKAIIHUI TPUCTPIN TPAHCIIOETHCS 10 MEPEXKI.
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VY HalimpocTimioMy BUMAAKY, KOJIM KOMITIOTEp Oe3MmocepeqHbO MiAKIIOYCHHNA 0
JIOKAJIBHOT MEpEeXi 3a JOMOMOTOI MEPEKEBOTO aJanTepa, Pojb MPOTOKOIY KaHAIBHOTO
piBHS BUKOHYE IpadBep IbOTO ajamnTepa, SKuil Oe3mocepeaHbo peanizye iHTepdeic 3
Mepexero. Y OUIbIII CKIaAHUX CUTYallisIX Ha KaHAJTbHOMY PiBHI MOXKYTh IPAIIOBAaTH BiApaszy

KUJTbKA CTEIiaTi30BaHNX MPOTOKOJIIB, KOJKEH 3 SIKUX BUKOHYE BIIACHUI Ha0Ip QyHKITIH.

2.2.2.0ras11 NpoTOKOJIiB

OnHuUM 3 HaWBITOMIIIUX MPOTOKOIIB MEPEXKHOTO PiBHS € poTokoi IP. MepexeBuit
npotokon [P (Internet Protocol) € yHiBepcanbHUM CTaHAAPTOM Ta BUKOPUCTOBYETHCS SIK B
rII00JIbHUX PO3MOJICHUX CUCTeMaXx, HAlPUKIIAJ B Mepexi [HTepHeT, Tak 1 B JIOKAJIbHUX
Mepexax. Lleil ke mpoToKOJI BIAMOBIAAE 32 aJpecallito npu nepeaadi iHdopmailii B Mepexki
[42].

IP-aapeca cknamaerbest 3 YOTHUPHOX JECATKOBUX 1MEHTU(DIKATOPIB (OKTETIB), MIXK
SKAMH CTaBUTBHCS Kpamka, Hanpukiaa, 195.85.102.14. JliBuil OKTET BKa3ye TUIT JOKAJIbHOI
1HTpamepeski (intranet — KOpropaTuBHa, a0 JOKaJIbHA JOMAIIIHI MEPEkKa, sIKa MiIKII0UYeHa
no IaTepHery), B sIKili 3HAXOIUTHCA TIEBHUN KOMIT'IOTEp. B pamkax JgaHOro CTaHmapTy
PO3PI3HAIOTH KiJIbKa MiABUIIB THTPAMEPEK, 1110 BU3HAYAIOTHCS 3HAYEHHSM MEPIIOro OKTETY.
e 3HaYeHHS XapaKTepU3ye MaKCUMaIbHO MOYKIIUBY KIJTBKICTh MIIMEPEXK 1 BY3JI1B, SIKI MOKE
BKJIFOUATH Taka Mepexa. [P-agpeca K0XHOro KOMIT'tOTepa, 10 NPALIOe B MEPEXI Mae OyTH
YHIKaJIbHOIO.

VY rtabnuii 3.1 HaBeneHO BIAMOBIIHICTH KJIACIB MEPEX 3HAUEHHIO Tepuioro okrety [P-
aJipecHu.

Ta6nxwumnsa600.1. BignoBiaHICTh KIaciB Mepex Ta nepiioro okrery [P-aapecu

Knac | /liama3zon 3HaueHs nepmoro | MoskiauBa KUTbKICTh | MOXIIMBa KiJIbKICTh
Mepexi OKTETY niaMepex BY3JIiB
A 1-126 126 16777214
B 128-191 16382 65534
C 192-223 2097150 254
D 224-239 — 2-28
E 240-247 o 2-27
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Anpecu ki1acy A BUKOPUCTOBYIOTHCS B BEJIMKUX Mepekax 3arajbHOr0 KOPUCTYBaHHS,
azapecH kiacy B, sik mpaBuiio, 3aCTOCOBYIOTh B KOPIIOPATUBHUX MEpeEkKax CepeIHIX pOo3MipiB,
aapecu kiacy C — B JIOKQJIBHUX Mepexax HeBeIuKux mianpuemcts. LllnpokoMoBHI aipecu
knacy D mpusHaueHi ayis 3BepHEHHS A0 Tpyn MammH. Aapecu kiacy E Hapasi He
BUKOPHCTOBYIOThCS, MependavaeThcsi, 10 3 YacOM BOHU OyAyTh 3alisHi 3 METOI0
PO3LIMPEHHS CTaHAapTy. 3HaueHHs 127 mepuioro OKTETy 3ape3epBOBAHO 3 CIYKO0BOIO
METOI0, TOJIOBHMM YHHOM JJii TECTYBaHHS MEpEKeBOTro obOsanHaHHs, [P-makeru, 1mio
HaIpaBJIeHl Ha TaKy ajpecy, HE TNEpelaloThCsi Yy MEPEKy, a PETPAHCIIOIOThCS Hazaj
MEpEeKEBOMY MPOrpaMHOMY 3a0€3MEeUCHHIO, K Taki, 1110 Oy NPUKUHSITI.

Ocrannit (mpaBuit) inentudikarop I[P-ampecu moszHadyae HOMEp KoMII'IOTEpa Yy
JOKabHIN Mepexi. Bee, 110 po3TaioBane MiX paBuM 1 JTIBUM OKTETaMU B TAKOMY 3aITHCI,
— HOMEPH MIIMEPEX HIKUOTO PIBHA.

Ha tpancnoptHomy piBH1 (transport layer) icHye nBa 06a3zoBux mnpotokoau TCP
(Transmission Control Protocol) Ta UDP (User Datagram Protocol). I"oioBHUIA TpOTOKOT
uporo pisas TCP. Bin 3a0e3neuye kepyBaHHs poliecoM nepenadi. Po3risiHeMo aeTaipHile
MPOLIeTypH, K1 BUKOHYIOTHCA MpH 1Ibomy [ 12]:

— CIIOYAaTKy BUKOHYETHCS TPOIIEIypa BCTAHOBJICHHS 3 €IHAHHS, SIKa TOJSTAaE B
OOMIHI crHeulaibHUMH 1H(QopMmaliiHuMu naketamu. Lleli oOMIH 3H1MCHIOETBCS MK
00’€KTaMU TPAHCIIOPTHOTO PIBHS CUCTEM BiANPaBHUKA Ta oAepKyBada iHpopmarii. Tinbku
MICHs YCIIIIHOTO 0OMIHY MMM ITaKETaMU PO3MOYMHAETHCS MPOLIEC Nepeaayl JaHuX;

— Jam moTik iHdopmarlii, U0 HaAXOAUTh 3 MPHUKIATHOTO PIBHA, (POPMYETHCS B
1H(}OopMaIliiiHI aKkeTH;

— MicHsA YCHIUIHOTO NPUMHSTTS KOXXHOTO TakKeTa Ha TPaHCIOPTHOMY pIBHI
olepxKyBaua (opMyeTbcsl BIJMOBIAbL, SKa TNEPEAAEThCA  HA TPAHCIOPTHUM PIBEHBb
BianpaBHuKa. LI BIATOBIIb 3BETHCS KBHTAHIIIEIO a00 MATBEP/KCHHSAM. Y pasi 3aTpUMKH
MIATBEP/PKCHHST TOW CaMUW TaKeT MOXE BIIMPaBISTUCH TTOBTOPHO MPOTATOM
BCTAHOBJICHOTO 1HTEPBAJTY Yacy, MIiCJIsI IKOTO TMepelaBaHHs TaHUX Oy/1e MPUIMHEHO;

— TiCNs YCHINTHOTO 3aBEpIEHHS IMpoLeCcy TMepeqaBaHHs JaHUX BHKOHYETHCS

mpolieTypa po3’€IHaHHS, KA Haraaye Mpoleaypy 3’ €IHaHHs, 00 TAKOXK SBISIE COOOIO

Apxyw

KHTEY-122-2018 52

3m | Apxyur | Ne ooxym. | ITionuc |ama




OOMIH crellaIbHUMU MaKeTaMu M1 00’ €KTaMy TPAaHCIIOPTHOTO PIBHS CUCTEM BiINPpaBHUKA
Ta ojepkyBada iH(opmarlii. 3akiHUeHHS i€l OpOLEeAypH CBIIYUTH PO T€, IO MOTIK
iH(pOopMaIrii 6e3MOMIIKOBO MepeIaHO Ha IPUKIIATHUN PIBEHb CUCTEMH OJICPKyBaya.

[Tporokon UDP npusHaueHuii st TepMIHOBOI Mepeadi KOPOTEHBKHUX MOB1IOMIIEHB
0e3 BCTaHOBJCHHS 3’€qHaHHS Ta 0e3 miaTBepmakeHb. Cxema 00poOku iHMOpMaIii
npotokosiom UDP, Taka %k, six 1 y Bunagky 3 TCP, ane UDP 3aBxau npoOuth iH(hopMmaliito
32 OIHUM ¥ TUM CaMUM airopuTMoM. J{Jist 311CHEeHHS 3B'13KY 3 BUKOPUCTAHHSAM MTPOTOKOIY
UDP 3actocoByeThcsi cuctema BiATYKy: oTpumaiin UDP-naker, xomm'toTep Bijcuiae
BIJIMPABHUKY 3a3/]aj1er1/ib 00YMOBJIEHUI CUTHAJ, AKIIO BIANPABHUK OUYIKY€E CUTHAI 3aHAATO
JIOBrO, BiH [IPOCTO MOBTOPIOE nepenavy. [IpukinaaHi iHTepHeT-nporpamu npaioroTs 3 UDP
B J1Ba pa3u mBuauie, Hix 3 TCP.

[IpoTokOaM MPUKIAHOTO PIBHS BHUKOPUCTOBYIOTHCA Uil Tepenadi 1Hpopmaiii
KOHKPETHUM KJIIEHTCHKUM 3aCTOCYHKaM, 3allylIEHUM Ha MepekeBoMy Komi'totepi. B IP-
Mepexxax mnpotokonu npukianHoro piBas (FTP, SMTP, POPS, HTTP) cnupatoThcsi Ha
cranaaptT TCP 1 BUKOHYIOTH DPsiji Clielliasli3oBaHUX (PYHKIIH, HaJal0YM KOPUCTYBALIbKUM
nporpaMam JIaHi 4iTKO BU3HAYEHOIO MPU3HAYEHHS:

— npotokoa FTP (File Transfer Protocol) mpu3znauenuii ais nepenadi daitiis uepe3
InTepuer;

— ISl pOOOTH eJIEKTPOHHOIO MOIITOO Mpu3HaueHi mpotokonn: SMTP (Simple Mail
Transfer Protocol), sikuii BinoBigae 3a BiAMpaBKy BUX11HOI kopecnonieHilii Ta POP3 (Post
Office Protocol), sikuii BiAMOBIA€E 32 TOCTABKY BXIJHOI KOpECHOHACHIN. Y (QyHKIIT nux
MPOTOKOJIIB BXOAUThL OpraHi3allisi J0CTaBKHU MOBIJOMIIEHb e-mail 1 mepeayva iX momToBOMY
KJIieHTOBl. JlaHl TMPOTOKONMM MawTh BOYIOBAaHMM MEXaHI3M PO3II3HABaHHSA aJpec
CJICKTPOHHOT TIOIITH, a TaKOX CIHeIliajdbHl MOJYJI ITJABUINEHHS HQJIIHHOCTI JOCTaBKH
ITOBI1IOMJICHB;

— nporokon HTTP (Hyper Text Transfer Protocol) 3abe3neuye mnepenauy 3
BIJITAJICHUX CEPBEPIB Ha JIOKAIbHUIA KOMITIOTEP JOKYMEHTIB, IO MICTATH KOJ PO3MITKH

rineptekcty, Hanucanuii Ha MoB1 HTML a60 XML, To0TO BE6-CTOPIHOK.
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2.2.3.0rasa TeXHoJI0rin

[IpoTokomu, 110 3a06€3MeuyI0Th B3a€EMO/I110 KOMIT'IOTEPA 3 MEPEKEI0 HA HAWHUKIOMY,
amapaTHOMY piBHI, 0araTo B YoMy BH3HA4alOTh TOTOJIOTIIO JIOKAJTBLHOT MEPEXKi, a TAKOXK i1
BHYTPIIIHIO apXiTeKTypy. B jaHuii 4yac Ha HpakTHUIl 3aCTOCOBYETHCS KUIbKa PI3HUX
CTaHJIapTiB MOOYA0BHU JIOKaIbHIX Mepex. [lIupoke nomupenns HaOynu Taki TEXHOJOT1T a0o
mepexesi apxitektypu: Ethernet, Token-Ring, ArcNet, FDDI [39, 44].

Ha crorouimHii 1eHs HAaWOLIBII MOMYJISIPHUMU € JIOKaJIbHI Mepexki, o0y 10BaHi Ha
ocHoBi ctanmapty Ethernet. Ha wactky mepex Ethernet mpumamae maiibke neB'stHOCTO
BIJICOTKIB BCIX MalMX 1 JOMAIIHIX JIOKaJIbHUX MEPEK, OCKIIbKH caMe I TEXHOJIOT1s
J103BOJIsIE OyIyBaTH MPOCTI ¥ 3py4Hi B €KCIUTyaTallli Ta HaJaIlITyBaHHI JOKaJIbHI MEPEXKI 3
MIHIMYMOM BUTpaT [41].

[Iporokonu kaHanmpHOTO piBHA miaATpuMku FEthernet, sk mpaswio, BOymoBaHi B
YCTaTKyBaHHA, IO 3a0e3leuyye MiAKIIOYEHHS KOMIT'IOTepa J0 JIOKAJbHOI MEpexli Ha
¢b13uunomy piBHi. Crannapt Ethernet € mmpokoMoBHHM, TOOTO KOKEH MIAKIIOYEHUH 10
MepeXi KOMI'IoTep IpHuiiMae BCIO 1H(POpPMAIIiI0, M0 TPOXOJUTh Yepe3 HOTO MEepeKeBUU
CETMEHT — SIK MMPU3HAYCHY caMe JIJIs IbOTO KOMI'IoTepa, TakK i JIaHi, M0 HAIPaBISIOTHCS Ha
1HITy MamuHy. Y pamkax ctaHaapty Ethernet 3actocoByeTbes, sik MpaBUIIO, OJHA 3 JIBOX
PI3HHX TOMNOJIOTIHM: KOH(DIrypamiss Mepexi 13 3arajibHOI IIMHOK abo 3IpKomnoAiOHa
apXITEKTypa.

Haiixapakrepnimor pucoro Ethernet € merom nmoctymy (access methods) 1o
cepenosuia nepegaui — CSMA/CD (carrier-sense multiple access/collision detection) —
MHOXHHHHUI JOCTYyN 3 KOHTPOJIEeM HECy4doi Ta BHUSIBICHHAM Koui3id. [lepen mouaTkom
nepeaadi JaHux MepexeBuit amantep Ethernet "mpocmyxoBye" mepexy, mo0 yneBHUTHCS,
10 HIXTO OuIblle ii HE BUKOPUCTOBYE. SKINO cepenoBUINE Iepenadl B JaHUH MOMEHT
KINMOCh BHKOPUCTOBYETHCS, aJanTep 3aTpUMy€ Tiepenady, SKIIO K Hi, TO TOYHUHAE
nepeaaBaTH. Y TOMY BUITJIKY, KOJIHM JIBa aJanTepa, MONepeIHbO MPOCITyXaBIIH MEPEIKEBUN
Tpadik 1 BUSBUBIIY "THINY", TOYNHAIOTH Mepeady OJHOYACHO, BiMOyBaeThes Komizis. [Ipu

BUSIBJICHHI aIalITepOM KOJT131i 00M/IB1 mepeadi epepuBarOThCs, 1 a1aTepy MOBTOPIOIOTH
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nepeaavy yepe3 JCIKud BUNAAKOBUN 4Yac (MOMEPEIHHO 3HOBY MPOCITYXaBLIM KaHald Ha
npeaMer 3aiHaTocTi). Jist npuitomy iHGopMalii axanTep MOBUHEH MPUKUMATH BCI MAKETU B
Mepexi, Mmoo BU3HAYNTH, UM HE BiH € aapecaTtom [9].

B pamkax Ttexnomorii Ethernet cboromni po3pi3HSIOTH KiUJIbKa KaTEropii, o
BU3HAYAIOTh MPOIMYCKHY 3JaTHICTh KaHATY 3B'SI3Ky 1 MAaKCHUMAaJIbHO IOMYCTHMY JOBXHHY
OJTHOTO CEerMeHTa Mepexki (BICTaHb MK JIBOMA ITiIKIFOUCHUMH JI0 MEPEkKI IPUCTPOSMU):
10Base2, 10Baseb, 10Base-T, 100Base-T, 100Base-FX, 1000Base-T . Iepiire urciio B Ha3Bi
CTaHJapTy O3Haua€ IMBUJKICTH Nepenadi nanux (B Moit/c).

Mepexi turty 10Base2 (tonkuii Ethernet) BBaxkaroTbest "Ki1acukoro", 3 IKOT moyaaocs
BUKOPHUCTAHHS MEPEKEBUX TEXHOJIOTH B Manux odicax 1 6Oyaunkax. [lIBuakicts nepenaui
nanux 10 M6iT/c, ToB)KMHA OKPEMOTo Biapi3Ka kademto (cermenta) no 185 m. Ctangaprom
TaKOXX BU3HAYAETHCS MIHIMAJIbHA JIOBXKMHA MEPEKEBOTO CErMEHTY, fAKa CTaHOBUTH 0,5 M.
Mepexa OynyeTbCs Ha OCHOBI MIMHHOI TOMOJOTIi 1 MOXXe BKJItoyaTu He Ouibme 30
KOMIT'IOTEpiB (200 1HIMMX nepudepiiHuX MPUCTPOiB. 3'€JHAHHS KOMIT'IOTEpIB 3 Kaldeaem
MepexXi 3MIACHIOEThCS 3a JornoMororo T-o0pasHux 1 nuimiHapuuHux pos'emiB (BNC-
KOHEKTOpH). KiHenp a1 3aBepuIyeThCSl TEPMIHATOPOM, SKHH CII1JT 3a3eMIIFOBaTU. Mepexi
[[LOTO THITY 1/€aJIbHI IPU YCTAHOBII B YYOOBHX Kjlacax Ta ayJUTOpPIAX, KOJU KOPUCTyBadl
OoOMEeXeHl B KOWITax, a BIJ Mepexi MNOTpiOHa NiJBUIIEHA THYYKICTh 1 MPOCTOTA
HaJIallITyBaHHS.

B wmepexax tumy 10Base5 (toBctuit Ethernet) ans ¢opmyBanHsS Mepexi
BUKOPUCTOBYETHCSI TOBCTHM KOakKClaJbHUU KalOenb (TOBIIMHOKO Onu3bko 1 cM), skuid
TpaJMIIiitHO 3a0apBIIOETHCS B JKOBTUM KOJip, ToMy Mmepexy 10BaseS iHOMI Ha3MBarOTh
Yellow Ethernet. ToBcti kabemi 3a0e3neuyrOTh MEHINI MOKA3HWKH 3aracaHHs CHUTHATY
(MakcuManabHa JIOBKMHA CETMEHTa TaKOi MEpexi CTaHOBUThH Oym3bko 500 MerpiB, a
MiHIMabHa — 2,5 Metrpa). OmHaK 3acTOCYyBaHHS TOBCTOTO KaOel TATHE 3a COOO0
YCKJIQJAHEHHS! YCTAHOBKM 1 MOHTaxy camoi mepexi. st miaKItoYeHHsT KOMIT'HOTEPIB /10
Ka0eJto JOBOUTHCS BUKOPUCTOBYBATH 30BHIIIHI TPAHCIBEPH, SIKI TPU3HAYECH] JIs TIepenayl
1 mpuiiomy curdaiiB. [TiIKIFOYEHHS IIUX MPUCTPOIB 10 BIAMOBITHUX MEPEKEBUX a/IaNTEPIB,
BCTAHOBJICHUX B KOMIT'FOTEpaX, 31MCHIOETHCS 3a JOMOMOTOI0 TPAHCIBEPHOTO Kabeto, 10

saKoro npueaHanuii 15-konraktanii po3'eM AU1. JIo mepexkeBoro Kabemto miaKIr0ueHHS
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TPaHCIBEPHOTO KaOeIto pealni3y€eThes IITXOM "HacaXKeHHA" 13 3aCTOCYBAaHHAM PO3'eMy 3y0
Bammipa [39].

Haii6inpm nommpeHoro Ha naHuil yac € texnonoris 10Base-T. Mepexi nporo tumy
(bOpMYIOTBCS 13 3aCTOCYBAHHAM 31pKOMOII0HO TOMOJIOrii. [Ijisl CTBOPEHHSI MepeX I1bOTro
TUITy BHUKOPUCTOBYETHCS KOHIIGHTpATOp (B pasi 3'eAHaHHs Ouibllie ABOX KOMII'IOTEPIB) 1
Kabelb HEeEeKPaHOBAHOI Kpy4YeHM mapu (IK MiHIMyM 3 Kateropii). Yum BHILE KaTeropis
Ka0eJto, TUM MEHIIIEe BIUIMB HABENIEHb 1 3aracaHHs CUTHaly. Y pasi 3'€lHaHHS MK CO00I0
JIBOX KOMI'IOTEpIB MOXKHa OOIWTHCS 0€3 3acTOCYBaHHS KOHIIGHTpaTopa. 3'€THaHHS
MEpEeXEeBUX ajanTepiB 3 KabeleM KpydyeHUW Tapu 3IIMCHIOEThCS 3a JIOIOMOTOIO
CTaHJApTHUX po3'emiB Tumy RJ-45,

Bce Ginpmioro nomupenHs Ha0yBatoTh Mepexi kareropii 100BaseT (Fast Ethernet).
VY wmepexi 100BASE-T4 BUKOPUCTOBYETHCS HEEKpaHOBaHA KpydyeHa mapa (34eTBepeHa
KpydeHa mapa). Biactane BiJl KOHIIEHTpaTtopa 10 KiHieBoro Bysia go 100 M. Mepexi
100Base-TX mpokiiagatoThes 13 3aCTOCYBaHHSM JIBOX €KpaHOBaHMX (200 HEEKpaHOBAHUX)
KPY4YEHHX Tap, 10 BIAHOCATHCS 10 KaTeropii 5. BijcTanb BiJ KOHIIEHTpATOpa IO KIHIIEBOTO
By3n1a 10 100 M. 3aranbHa KUIBKICTH BY3I/IB He Mae mepesuinyBatu 1024. 'V mepexax
100Base-FX BHKOPUCTOBYETHCS JIBOKUILHHMI OINTOBOJIOKOHHUM KaOenb. Bincrans Bij
KOHLIEHTpaTOopa J0 KIHIEBOro By3iaa 10 2000Mm.

Mepexi crangapty 1000Base-T xapakTepu3yroThCsl TyK€ BHCOKOIO IIBUIKICTIO
nepenaui  jganmx (mo 1 I'6iT/c), ame BHUKOPHCTOBYETHCS 1€ HedacTto. [onoBHa
XapaKTEPUCTHKA MOAIOHMX MEpPEX — BUCOKA MIBUAKOJIS, TOMY LIEH MEpEexKEeBUU CTaHIapT
orpuMaB Ha3By Gigabit Ethernet. OcHoBHEe mTpu3Ha4YeHHs MOAIOHMX MEpEX TMOJATaE B
3a0e3MeYeHH]  CepefioBUIlla Tepeaadl  MyJIbTUMeNiHoi iHdopmalii (opraxizaris
BijleokoH(pepenuid, WebTV 1 iHII 3aCTOCYHKH, SIKI BUKOPHCTOBYIOTH BJIACTUBY IIUM
MepekaM BUCOKY IIBHAKICTh TIepeaadl JaHUX).

JlokanbHi Mmepexi Fast Ethernet 1 Gigabit Ethernet cymicHi 3 TIokanbHUMH MEpeEXamHu,
BUKOHAHMMH 3a TexHoJjorieo craHgapty Ethernet, Tomy nerko i mpocto 3'€eqHyBaTH
cermenTH Ethernet, Fast Ethernet 1 Gigabit Ethernet B enuny o6unciatoBaIbHy MEpEKy.
Mepexa Token-Ring mnependauae BUKOPUCTAHHS CcepeloOBHUINA Tepeaadl JaHuX, SKe

YTBOPIOETHCS 00'€JHAHHSM BCIX BY3JiB B Kijblle. Mepexka Token-Ring mae 3ipkoBo-
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KUIBIIEBY TOMOJIOT1t0. OCHOBHA TOIOJIOTIS — KJIbIIeBa, (Di3UYHI 3'€JHAHHS B MEpekKax
Token Ring peanizyloTbcs 13 3aCTOCYBaHHSIM 31PKOMOJIIOHOIO TOMOJIOTIT. Mepexkesi
KOMIT'FOTEPH TiAKII0UEH] 10 BUAUICHOTO MepekHOTro KoHIeHTparopa MSAU (Multistation
Access Unit, moaynp OaratocranuiiHoro goctymy). CraHmapT MiATPUMYE BUTY Tapy
(expaHOBaHy 1 HEEKpaHOBaHY) 1 ONTOBOJIOKOHHUN Kabenb. MakcuMaabHE YHCIIO BY3JiB HA
Kutbii — 260, makcumasibHa AoBxkuHA KUTbist — 4000 m. I1IBuakicts nepenadi nanux qo 16
M6it/c. Jns poctymy 10 cepeloBHINA Mepefadi TaHuX BUKOPUCTOBYETHCS MapKEepHUN
meton. [lo Mepexi mepemaeTscsi creniadpHUil curHan — Mapkep (token), mpudyomy
KOMIT'FOTEp HE MOK€ OTPUMATH JIOCTYI JO MEPEXKI1 10 TUX Mip, HOKH JI0 HHOIO HE MOTPAMUTh
Mapkep. 3aBAsSKU TOA10HIM 0COOMMBOCTI BHUKIIOUYEHI KO3l JaHUX, IO MalTh MICIE B
Mmepexax Ethernet, konu kijibka KOMITIOTEPIB XOUYyTh OJAHOYACHO OTPUMATU JIOCTYIL J10
Mepexi.

FDDI (Fiber Distributed Data Interface, posmominienuii BOJIOKOHHHE iHTEepderc
JIAHKUX) — CTAHJIAPTU30BaHa CIICIU(IKAIS AT MEPEKEBOI apXiTEKTYPH BUCOKOIIBH/IKICHOT
nepeaadyi JaHUX 10 ONTOBOJOKOHHMX JiHisAX. IIBuakicte mepemadi — 100 MOoit/c.
TexHonorig O6arato B 4yoMy 0a3yerbcst Ha apxiTekTypi Token-Ring, BUKOpUCTOBYeThCA
JIETEPMIHOBAaHUN MapKEpHHUI NOCTyH 10 cepenoBuia nepenadi ganHsx (ctangapt [EEE
802.5 Token-Ring). Mepexxa FDDI cTBOproeThest Ha OCHOBI JBOX OMTOBOJIOKOHHHUX KiJIEIb
(30BHILIHE KUIbLE — TMEPBUHHE, BHYTPIIIHE — BTOPUHHE), L0 YTBOPIOIOTh OCHOBHHUH 1
pPE3epBHUN MNUISXM Tiepenadl JaHuX. Y 3BHYANHOMY pPEXUM1 (DYHKIIIOHYBAaHHS MeEpPExi
nepeaaya TaHuX 31MCHIOETHCS 110 IEPBUHHOMY KUIBITHO. SIKIII0 % Mae Miclie 301i, nepenady
nanux "Oepe Ha ceOe" BHYTpINIHE KIJbIE, MPU I[OMY HAMPSIMOK Tepenadl JTaHuX
peBepcyeTbes. Takum unHOM, TomoJoris 3B's3kiB B FDDI BnamroBana Takum 4rHOM, 110
BiZIMOBa B OyAb-SIKOMY 3 BY3JIB 4€pe3 BHUXIJ 3 Jaay oOOJagHaHHS abo0 BIAKIIOUCHHS
JKUBJICHHS HE TPUBENE 10 PO3PHUBY KIJbIlA, MOTIK KaJpiB aBTOMATHYHO TiJe B 0OXIT
MOIIKOKEHOT AUTSTHKH [45].

MakcumanbHa n0BKHMHA KUThIS Mepexi — 100 km. MakcuManbHa KUTBKICTh BY3JIiB
Mepexi — 500. Yepes k0kHI 2 KM PEKOMEHAYETHCS BCTAHOBJIFOBATH MTOBTOPIOBAY, OCKIIBKU
0aratoMo/I0BUI ONTOBOJOKOHHHMHA KaOeab, IO BHUKOPHUCTOBYEThCS B IHX MEPEKax,

XapaKTEPU3YEThCSI TOCUTh BUCOKUM KoediiienTom 3racanus (11 ab). ko x
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3aCTOCOBYETHCSI OJIHOMOJIOBUN OINTOBOJIOKOHHUN Kabesib, MaKCUMaJlbHA JOBXMHA KUIbIIS
Moxe pocaratu 100 kM, a BiACTaHb MK CYCIIHIMA MEPEKEBUMH KOMII'IOTEpaMu
OOMEXYy€eThCSl BeTUYMHOIO 45 kM. TakuM dYWHOM, Mepexa JaHOTO THILy MOXKE
BUKOPHCTOBYBATHUCSI B SIKOCTI MaricTpali, M0 YTBOPIOE OCHOBY MEPEXKEBOI apXiTEKTypH
BEJIMKOI'0 MICTA.

JlokanpHa Mepexka ArcNet — 1e OJHAa 3 HaWCTapIIUX MEpPEeX 1 CBOrO0 dYacy
KOpPHCTYBaJlacsl BEJIMKOK IMOMyISApHICTIO. Sk Tomosiorii JiokalibHa Mepexa ArcNet
BUKOPHUCTOBYE MIMHY 1 3ipKy. IlinTpumye expaHOBaHy 1 HEEKpaHOBaHy BHTY Mapy 1
ONTOBOJIOKOHHHH Kabenb. Y Mepexi ArcNet 71 TOCTyIy 10 CepeloBHINA Mepeaadl JaHuX
BUKOPHUCTOBYETHCSI METOJ Iepeiaul MOBHOBaAXKeHb. MakcuManibHa KIJIbKICTh AOOHEHTIB —
255. MakcumManbHa JoBxuHa Mepexi — 6000 meTpis.

B Tabmumi 3.2 HaBeAeHO mepeBard Ta HEIOIIKM HAHOUIBIN MOIMUPEHUX MEPEKEBUX
TEXHOJIOT1H

Ta6naunsa600.2. [TepeBaru Ta HEAOTIKM OCHOBHUX MEPEKEBUX TEXHOJIOT1N

[TepeBaru Henomikn

10Base?2

- JIeKa yCTaHOBKa 1 KOH(DIrypyBaHHs

- HA3bKa BapTiCTh MEPEKEBOTO KaOEIt0
- BIJICYTHICTh JI0JAaTKOBOTO MEPEKEBOTO
oOJIaTHaHHS

- 00OMEXXEeHUN PO3MIp Mepexi
- IOCUTh HHU3bKa MPOITYCKHA 3/IaTHICTh

10Baseb

- OlIbIIIa Bi/ICTaHb, HA SIKY MOXeE - YCKJIAJIHEHHSI MOHTa)XXy MEPEXi 4epe3 Mairy

TepeaBaTUCs CUTHAJ 0€3 TPOMIXKHOTO
M ICUICHHS

- OUTBIIIA KUTBKICTh KOMII'TOTEPIB, IO
ITITKJTFOYAFOTHCS JTO OJTHOTO MEPEKEBOTO
CEerMEHTY

CTYIIHb THYYKOCTI TOBCTOTO KaOeIto

- CKJIQJHICTD IIIKIIOUYECHHS JOJaTKOBUX
KOMIT'FOTEPiB (BUKOPHCTAHHS TPAHCIBEPY)
- JIOCUTh BHCOKA BapTICTh KaOeJro 1
CYIYTHBOT'O MEPEKEBOTr'0 O0IaTHAHHS

10Base-T

- BIJTHOCHO HM3bKa BaPTIiCTh OOJIATHAHHS Ta
MEpEexKeBOro Kabeto

- MPOCTOTA JIOKATi3allii HeCIIpaBHOCTEH
JIETKICTh MOJIepHi3allii ycTaTKyBaHHS (TIepexif
Ha ctannapT 100BaseT)

- 00OMEKEHHS MaKCUMAaJIbHOT IOBKIHH
MepexeBoro cermenTa 10 100 metpis

- HaBeJICHHSI, 1110 BUHUKAIOTh Y KaOECIIiB
HECKPAHOBAHMX KPYUCHUX Map

- 0JIATKOB1 BUTPATH, MOB'sA3aH1 3 YCTAHOBKOIO
KOHIIEHTPATOPIB

100Base-T
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100Base-T

- BICOKA IPOITYCKHA 3/TaTHICTh

- MPOCTOTA YCTAHOBKH 1 MOJIEpHi3aIlii
- BIJIHOCHO HU3bKa BapTiCTh KabeJto i
MEpPEKEBOI0 YCTaTKyBaHHS

- IUBUJIKE 3aracaHHs CUTHATY

- YyTIUBICTH J0 CIEKTPOMArHiTHUX 3aBa]]

- JOCUTh BHCOKA BapTiCTh KOHIIEHTPATOPIB,
MPU3HAYCHUX [IJIs1 MEPEK IIUX THIIIB

Token Ring

- 3aCTOCYBaHHS "aKTUBHOI" TOTOJIOT11, KOJIHA
KOXKEH MEpEeXKEBUI KOMIT'IOTEP pereHepye
CUTHAJI, 0 J103BOJIsiE "OopoTucs” 3
3aracaHHsIM JaHUX

- BUCOKA HaJIIHHICTB, 10 3a0€3MeUyEThCS
MapKEPHUM METOJIOM JIOCTYIY

- CKJIaJJHICTh MOHTQXY 1 MOJIEpHIi3aLii
- IOCUTh BUCOKA BapTICTh OOJIaHAHHS
- JIOCUTh HU3bKa IMBUJIKICTH TIEpeaadl JaHUX

FDDI

- BICOKa MPOITYCKHA 3/1aTHICTh

- CTIHKICTB 10 3001B 1 IIOMIKOKEHD

- HCUYTIIUBICTD J0 EICKTPOMArHiTHHX
TIEPETIKO.T

- BICOKA BapTICTh CTBOPEHHS Ta MOJEpHi3allii
MEpex

- BITHOCHO BEJIMKE 3aracaHHsi CUTHAJY, [0 HE
JI03BOJISIE BUKOPHCTOBYBATH 110 TEXHOJIOTIIO

- BUCOKUM CTYMiHb 3aXUILEHOCTI JaHUX

Jutst popMyBaHHSI II100aTbHUX MEPEK

ArcNet

- THYYKICTb

- BUCOKA HaaIHHICTD
- HA3bKa BapTiCTh aJanTepiB

- HM3bKa MIBUKICTH Tiepeaadi inopmarii

B Tabmumi 3.3 HaBeneHO MOPIBHSUIBHI XapaKTEPUCTHKHA HAWOIIBII TOMUPEHUX

MEPEKEBUX TEXHOJIOTIH.

Ta6awumnsa600.3. [TepeBaru Ta HEAOTIKK OCHOBHUX MEPEKEBUX TEXHOJOTIN

XapaKTepUCTUKH FDDI Ethernet Token Ring ArcNet
[IBuAKICTD 100 Mout/c 10-100 Mownt/c 16 Mout/c 2.5 Mowut/c
nepeaayi
Tomonoris KUIbIIE IIWHA, 31pKa KUJIbIIE, 31pKa IIMHA, 31pKa
Cepenouiie ONTOBOJIOKHO | KOAaKClaJbHUI BUTA Mapa KOaKClaJIbHUM
nepenadi BUTA Napa Kabelb OTITOBOJIOKHO | Kabelb

BHTA TIapa BUTA TIapa

OTITOBOJIOKHO OTITOBOJIOKHO
Merton noctymy Mapkep CSMA/CD Mapkep Mapkep
MakcumanbHa 100 xm 2500 m 4000 m 6000 m
JOBKMHA MEpexi
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XapaKTepUCTUKH FDDI Ethernet Token Ring ArcNet
MakcumanpHa 500 1024 260 255
KUIBKICTh BY3JIiB
MakcumansHa 2 KM 2500 m 100 m 600
BIJICTAaHb MK
BY3JIaMH

2.3.ETAIIN NPOEKTYBAHHS KOPITOPATUBHUX KOMIT'IOTEPHHUX
MEPEX

Ha nanmit yac BuOip CTPYKTypH KOPIIOPATUBHOI MEpPEKi YacTo 3HIMCHIOETHCS
EMITIPUYHUM TUISIXOM. K mpaBuio, e poOsaTh ¢axiBill, IPYHTYIOUHCh Ha BJIACHOMY
nocBigl. TakuM yuHOM, mpouec BHOOPY CTPYKTYPH KOPHOPATMBHOI OOYMCIIOBAIbHOI
MEpeXl  3aJeKUTh Bl KOHKpeTHOI JoauHu  (komradii). CTpiMKuii — mporpec
OOYHUCITIOBANILHUX 1 TEJIEKOMYHIKAIIIHHUX 3aC001B MPUBIB JI0 PI3KOT0 301TBIIICHHS MTOMUTY Ha
KOPHOpPATHMBHI Mepexi. BiICyTHICTh 3arajJbHOJAOCTYHHUX METOAMK 1 ajJrOpUTMiB BHOODPY
CTPYKTYpP KOPIOPATUBHUX MEPEX IMOMITHO rajbMye ix po3BUTOK. CHCTEMHHUI MiAX1J 110
IIPOEKTYBAHHS KOMII FOTEPHUX MEPEXK AO3BOIUTH [406]:

— 3HAYHOIO MIpOIO0 CKOPOTUTHU YACOBI 1 BAPTICHI BUTPATH Ha MIPOCKTYBAHHS MEPEXKi;

— 3a0e3MNe4YuTH CTBOPEHHSI Mepexki, IO BIANOBIa€ BHMOraM I10 aBTOMaTH3allil
JIJTOBUX IIPOIIECIB 1 BIAMOBIIAE IIIJISAM 1 3a7ja4aM OpraHi3allii;

— TapaHTyBaTHU CTBOPEHHS CUCTEMH 13 33JIaHOIO SIKICTIO, B 3a/1aH1 TEPMIHH 1 B paMKax
OI0KETY;

— MIATPUMYBATH 3pY4YHY AHUCLMILIIHY CYNPOBOAY, MOAM]IKALII Ta HAPOILYBaHHS
CUCTEMHU, BIAMOBIAHO 0 BUMOT POOOTH KOMMAaHIi;

— 3a0e3me4ynTH CTBOPEHHS MeEpexi, W0 BIJANOBIAAE BHUMOTaM  BIIKPHUTOCTI,
MEePEHOCHMOCTI Ta MacIITAaOOBaHOCTI.

Ha nanuii yac eAMHOTO CTaHAAPTU30BAHOTO KUTTEBOTO LIUKILY SISl KOPIIOPATUBHUX
KOMI'IOTEpHUX Mepex He icHye. [Ipore, BUXOmsuu 3 JOCBiIy BEIHKHUX MEPEKEBHUX
IHTErpaTopiB, SK BITYM3HSHUX, TaK 1 3apyODKHUX, SKI PO3POOIIIOIOTH CBOI METOIOJIOTIi
IPOSKTYBAaHHS MEpEX, MOXKHA BHIUIUTH TakKi TUIIOBI €Talld BUKOHAHHS MEPEKEBUX

npoekTiB [47, 48]:
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— aHaJl3 BUMOT;

— po3poOka PyHKITIOHATTEHOT MOJIEITI;

— po3po0Ka TeXHIYHOI MOJIENI;

— Ppo3poOka Gpi3MIHOT MOJIETII.

Etanu, noynHaioun Bij aHami3y BUMOT 1 3aKIHUYIOYH PO3POOKOIO (Pi3UYHOI MOJe,
SK TPABWJIO, BUKOHYIOTHCS MapajieibHO.

[lin anamizoM BHMOT pPO3YMIIOTh BH3HAUEHHS MPOOIEM 1 [JUIOBUX —LIJIEH
HiANPUEMCTBA, @ TAKOXK (OPMYITIOBAHHS 3aB/IaHb MPOECKTYBAHHS BIAMOBITHO 10 HUX. AHAaII3
BUMOT JI0 MEPEKi TOMTOMOKE BUBHAUUTH TOJIOBHI 111711 Ta BUOPATH MPIOPUTETH JJIT OKPEMHUX
YaCTUH KOMI'IOTEPHOI CHUCTEMH, Ky HEOOXIJHO NOJIMIIUTH abo po3mmputu. YiTke
BU3HAYCHHS BUMOT J0 (YHKIIA Mepexi JIOMOMOXKE YHHKHYTH peati3allii HermoTpiOHUX
BJIACTUBOCTEHN Mepexi, 110 3a0IIaIUTh KOIITH MiAnpueMcTBa [5].

[Hakme kaxyuu, nepu HiXK MPOEKTYBATH MEPEKY, NOTPIOHO 3pO3YMITH, SIKI BUTOAH
Ma€e OTPUMATH MIANPUEMCTBO BiJI KOPIIOPATUBHOI MEPEXKi, sIKl 3aBJaHHs OyJie BUPIIIyBaTH
Mepexa, SAKAMU OyIyThb OCHOBHI IMOTOKH Tpadiky, AK (I3UYHO OYyIyTh pO3TalIOBaH1
KOPHUCTYBa4l 1 pecypcH, 4d MOTPIOHO 3aBIaHHS NPIOPUTETIB BUMIIB Tpadiky, sIK OyayTh
BUPIIITYBAaTUCS MHUTAHHS 3axXWUCTy 1HGOpMaIli BCEpeauHI MEpeXi, sK Mepexa Oyne
HiAKTI0YeHa A0 [HTepHeT, SK BHUPIIIMTUA 3aBJaHHS YIPaBIIHHA TpaBaMH JTOCTYITY
KOPHUCTYBayiB.

Kpim Toro, Ha erari aHai3y BUMOT HEOOX1IHO BUBUEHHS CTaHy OyJliBENb 1 CIOPY/ B
MICLI PO3TOPTaHHS MEpEeXi, aHali3 ICHyro4ol 1HPpacTpykTypu. Ll iHdopmallis KUTTEBO
HE0OX1THa SIK JJIsl TOCTAaHOBKH 3aJ1a4l MPOEKTYBAHHS, TaK 1 JIJIs1 CAMOTO MPOEKTYBaHHS.

dynkIiioHabHA (200 613HEC-MO/1€J1b) BUPOOHUIITBA B10OpaKae MOCiI0BHICTh POOIT
1 TEXHOJOTIYHUX TMPOIIECIB MIIMPUEMCTBA, a TAKOX KOXXHOTO 3 TMIAPO3AUIB OKPEMO,
BU3HAYa€ Hablp MEpEeXEBUX 3aBllaHb, SIKI BUKOHYIOTHCS B KOXHOMY 3 MIIPO3ALIIB, Ha
M1JCTaBl AKUX (POPMYIIIOIOTHCS BUMOTH 10 MAaHOYTHBHOI MEpEeXi, 1110 MPe'aBISIIOThCS 0 HEl
cnieru@ikor0 OGi3HEC MPOIECIB KOXKHOTO 3 MAPO3IUTIB OKPEMO 1 MiAMPUEMCTBA B IIJIOMY.
OpHoyacHO 3 (QOPMYJIIOBAHHSIM BHUMOT J0 KOPIOPATHUBHOI MEpexi, MOTPIOHO OTpUMaTH
3arajbHe YSBJICHHSI MPO T, IO BIAOYBAETHCS B KOKHOMY Biaut. Came 1€ 1 ommcye

dbyHKIIIOHATRFHA MOIeNTb. BOHA KOHIIEHTPYETHCS HA TUTOBIN MPAKTHII 1 TOCIT1IOBHOCTI POOIT.
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Cnouatky OyayeTbcsi MOAEIb, B SKIH BIJOMBAETHCS IMOCTIJOBHICTH POOIT BCHOTO
MIMPUEMCTBA, a IOTIM — MOJIEJIb JIJIsl TOCIJOBHOCTI POOIT B KOXKHOMY BT,

[Ticast po3poOku (yHKIIOHATBEHOI MOJENl 1 BH3HAYEHHSA TOTO, SKI HPOLEAYpH
BUMAaraloTh 3MIHM YM TIOJIMIICHHS, HEO0O0XiAHO MOoOyAyBaTH TEXHIYHY MOJEIb
KOPIIOPATUBHOI KOMITIOTEPHOI Mepexi. TexHiuHa MO/eNb OMHUCYE B 3arajJbHUX TEpPMiHaX,
AKe KOMM'IOTepHE oO0JamHaHHS Tpebda BHKOPHCTOBYBATH. Y BHUMAAKY PO3BHTKY BKE
ICHYIOUOi MEpexi, MOTPIOHO MpoaHaai3yBaTH ICHYHOYE 00JIaJIHAHHS, BU3HAUYUTH CUCTEMHI
BHUMOTH, OI[IHUTU CTaH TEXHIKH (B pe3yJbTaTi OyJe NPUUHATO PILICHHS PO BUKOPUCTAHHS
iCHyro4oro obJjiagHaHHs (4M HOro 4acTHMHH) B HOBOMY ITPOEKTI Mepexki. BuzHavaroThes 3
BHOOPOM HEOOXIJTHOTO MPOrPaMHOTO 3a0e3MeueHHIM (CepBEpHi Ta KIIEHTCHKI OMNepalliiHi
CUCTEMHU, CEPBEPHE Ta AHTUBIPYCHE MPOrpaMHe 3a0€3MEeYEHHS TOLIO).

ITicist Toro, siK 711 Mepeki 00paHO TEXHIYHA MO/IeJTb, HCOOX1THO OLIIHUTH, HACKIJIbKH
BOHA 33JI0BOJIbHSIE BUPOOHWYMM BuMoram. [loTpiOHO moBepHyTHCS 10 (DYHKIIOHAJIBHOI
MOJIE/Il Ta 3ICTaBUTH 11 BUMOTH 3 TEXHIYHUMH pimieHHsSMH. [Ticisi OIIHKK BiJMOBIIHOCTI
TEXHIYHOI MOJe]l BHPOOHHMYMM BHMOTaM, HEOOX1MHO mMoOyayBaTd (Hi3UYHY MOJECIb.
®di3uyHa MOJENb KOHKPETU3YE ClIeU(PIKy TEXHIYHOT MOJENI 1 € JOKJIaIHUM OIUCOM MEPEXI,
13 3a3HAYCHHSAM TEXHIYHUX XaPAKTEPUCTUK TACUBHOI'0, AKTUBHOTO 1 KIHIIEBOTO 00JIa THAHHS.

Ha crazii ¢i3u4HOro nmpoekTyBaHHS MOTPIOHO TOYHO OIMUCATH, 5Kl KOMIOHEHTH
NOTPiOHI, B SIKIM KIABKOCTI, /1€ BOHM OyAyTh pPO3TallOBaHi, 1 K 1I KOMIOHEHTU OYIyTh
3'€IHYBATUCS OJIMH 3 OJTHUM y KOPIIOPATUBHY MEPEKY.

Ha erami ycTaHoBKM Ta HaJaroMKCHHS CHCTEMHU BUKOHYETHCS MOHTaX
CTPYKTYpPOBaHOi KaOeJIbHOI CHCTEMH, pPO3rOpTalOThCa OE3APOTOBI  JIHII  3B'SI3KY,
peaTi3yrOThCS  30BHINIHI  MIAKIIOYEHHS 1 TIAKIIYEHHS 0 TJOOIBHUX KaHAIB;
BUKOHYIOThCS BC1 HEOOX1/IH1 HaJalITYBAHHS, aIMIHICTPYBaHHS Ta MPOBOJAUTHCS TECTYBAaHHS
Mepexi.

BucHoBoOK 10 2-10 po3ainy.

B npyromy po3aini Oyno po3TiissHyTO OpraHi3aliio mnepefavi JaHux y Mepexkax.
OxpemMa yBara mpHailJIeHa €TarnaM MPOEKTYBAHHS KOPIOPATHBHUX KOMIT IOTEPHUX MEPEK.
Oco0MBO: aHaJI13 BUMOT; po3po0Ka (PyHKIIIOHAIBHOI MOJIEIi; pO3po0Ka TEXHIYHOT MOJCITI;

po3podka (diznuHoi Mozeni. HaBeneHi nepeBaru Ta HEJOJIIKA KOKHOT'O 3 BapiaHTIB.
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PO3/11J1 3 MIPOEKTYBAHHSA KOPTIOPATUBHOI MEPEXKI
3.1 IlocTanoBKa 3aaaui.

Mertor maHoi aTecTaiiiHOi MaricTepchbKoi poOOTH € MPOSKTYBaHHS KOPIIOPATUBHOL
mepexi it [T-kommanii, sika 3aiiMaeTbes po3poOKOI0 Ta BIPOBAIKEHHSIM MPOTPaAMHHUX
OPOAYKTIB, L0 3a0e3MeuyroTh aBTOMATH3allll0 YIPAaBIIHHA y cepax TOKYMEHTOOOITY,
KamiTaabHOTo OYIIBHUIITBA, TOCTAYaHHS Ta 30yTYy, YIPaBIiHHS IEPCOHATIOM, TOIIO. TaKox
KOMIaHIs HaJga€e KOHCAJITHMHTOBI TOCAYrd y cdepl iHQopMmamiiiHuxX TexHomoriid (
JIOIIPOCKTHUM aHalli3, po3poOKa TEXHIYHOTO 3aBJaHHS Ta TEXHIYHOTO IPOEKTY, podoue
MIPOCKTYBAaHHS, MUIOTHI TMPOEKTH, JOCHIJHA €KCIUTyaTallis Ta BIPOBAKCHHs) Ta
3aiiMa€eThCsl MOCTAYaHHSIM ITporpaMHoOro 3abesrneueHHs Oubin HiX 50 BupoOHukiB (Oracle,
Embarcadero/CodeGear, Microsoft, Symantec, CA, Adobe, ABBYY, tomo.).

Komm’rorepu odicy notpioHo o0’ennatu y jokanbHy Mepexy LAN (Local Area
Networks). Mepexa mae 3a6e3neunTn miakiaroueHas 40 podouux craHilii (mepcoHaIbHUX
KOMIT IOTEPIB) Y JIOKAJTbHY MEPEXKY 3 YpaXyBaHHIM MOKIUBOCTI 3017IbIIIEHHS MEPEXKI.

CTBOpEHHST MEpeXkK1 Ma€ 3a0€3MECUUTH :

— CTBOPEHHS €IMHOTO 1HPOPMALIMHOTO IPOCTOPY;

— CcHOuIbHy poOOTy TO po3poOlli, TECTYBaHHIO Ta BIPOBAIKEHHIO MPOrPaMHOTO
3a0€3IICUCHHS;

— ONEepaTMBHUU JOCTYM 110 Oyb-sAKOi iHPOpMaIlii Mepexi;

— O0OMIH JaHUMH B MEPEXKI Mepeaayi JaHuXx;

— CIHUIbHE BUKOPUCTaHHA nepudepiiHuX IpUCTPOiB (IPUHTEPIB);

— HaJ1WHI 3ac00u pe3epByBaHHs 1 30epekeHHs iHhOpMaIIii;

— 3axucT iH(popMarlii Bil HECAaHKIIIOHOBAHOTO JOCTYIIY;

— CTBOPEHHS IICHTPaT130BaHOi CUCTEMU KEPYBAHHS MEPEKEIO;

— JIOCTYyI J0 pecypciB Mepexi IHTepHeT;
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— MOXJIMBICTh  BUKOPDHUCTAaHHA CYYaCHHUX TEXHOJIOT1M, 30KpeMa, CHCTeMH

€JICKTPOHHOTO JJOKYMEHTOO00ITy, MEpeKeBUX 0a3 AaHUX, MpuiioMy/mnepenadi Gpakcis.

3.2.0rasa npuMilieHb Ta cTaHy OyaiBJIi

Odic xomnanii po3TanioBaHuii Ha OJJHOMY TTOBEPCl, 3aiiMae MPUMIIIICHHS 3 3aTAJIbHOIO
mwioriero 315 m? (rutomia kiMHaT — 261,5 M? , TIJTOIIA Kopuaopy — 53,5 M?, BUCOTa IPUMIIIICHb
3,2 M. [TapameTpu npuMillieHb, 3 ypaxXyBaHHSIM pO3TallyBaHHS pOOOYHX CTaHLINA Ta 0PiCHOT

TEeXHIKH, HaBeJeH1 y Tadmmil S.1.

Tabmmug 1. [lapameTpu npuMinieHb KOMIIaHII Ta PO3TALIYBaHHS POOOYUX MiCIIb.

Kim- Poswmipn, [Tnoma, M? [IpusHadeHHs KiMHATH, PC HasBHicTB
Hata | JIOBX. X LIHP., PO3MIIIEHHSI CIIIBPOOITHUKIB oicHoi
M TEeXHIKU

A 4x3 12 CHUCTEMHI aJIMIHICTpaTOpHu 2 —

2a 6x 2,7 16,2 aHaJIITHKA 4 MIPUHTED

26 6x3,3 19,8 AHATITUKA 4 J

3 6x2,5 15 3aCTYITHUK T€HEPATEHOTO 1 -
TUPEKTOpa

4 6x3 18 MIEPEroBOpHa 1 —

5} 6x3 18 oic-menemxep 1 bOIT*

6 6x4 24 reHEPAIBHUM TUPEKTOP 1 ~

7 6x6 36 TECTyBaJIbHUKHU 8 MIPUHTEP

8 6x6 36 nporpamicTu 8 -

9 6x6 36 pOrpamicTu 8 —

10 6x3 18 KOMEPIIHHUI TUPEKTOD, 2 —
OyxranTep

11 5x2,5 12,5 cepBepHa —

* BOII — GaratodyHKI10HATBHUMN PUCTPIi

Cxema po3TalryBaHHs MPUMIIIIEHb HaBeleHa Ha pucyHKy S.1. Ha cxemi BuKopucTaHni
HacTynmHi yMoBHI mo3HaueHHs PC — poOoua cranmis, I — mnpuntep, BOIT —

0arato(yHKL10HATLHUN TPUCTPIH.
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B ycix npumimieHHsSX OyIIBEIbHUM IPOSKTOM IepeadayeHo MiABICHY CTeo 3
BHUCOTOIO BITLHOTO TMpocTopy 60 cMm. [HIMX mogaTKOBUX KaHATIB B MiUT031 Ta CTIHAX, SIKI
MOXYTh OYTH BUKOPHCTaHI JJIsi TPOKJagaHHS KaOeiiB, OyIIBEIBHUM MPOEKTOM HE

nependayeHo.

3.3.Bubip ¢pisuuHoi Ta JIOTIYHOI CTPYKTYPHU Mepexi

B nanomy Bumaaky MaeMo CTPYKTYPY 3 PO3MEXYBaHHSM JOCTYITY 10 1H(popMaIlli, mo
3yMOBIIIO€ BUKOPUCTAHHA cepBepy. Bukopucranus mepexi Ha OCHOBI cepBepa:

— 3a0e3neuye MBUJIKUI TOCTYII IO PECYpCiB 1 epeKTUBHY 0OPOOKY 3alUTIB KIIEHTIB;

— JI03BOJISE€ HAJATOJUTH YITKE YIPaBIiHHS 1HPOPMAIII€IO Ta JaHUMU;

— CIIPOIIYE MPOLIEAYPH PE3EPBHOTO KOMIIOBAHHS;

— TIABUIILYE 3arajbHy 3aXMIIECHICTh MEPEXK1 1 30epeKeHHS TaHUX.

PosrarryBanHs cepBepy Ma€ 3aJ0BOJIBHATA HACTYMHUM (PaKTOpaMU: uyepe3 BUCOKHIMA
pIBEHb IIyMY cepBep 0akaHO BCTAHOBUTH OKPEMO BiJI IHIIUX pOOOUYUX CTaHII; HEOOX1IHO
3a0e3MeUnTH MOCTIMHUHN TOCTYM JI0 cepBepa I TEXHIYHOTO 00CITyTOBYBaHHS; 3 MIPKyBaHb
3axXUCTy 1HPOpMaLlii MOTPIOHO OOMEKUTH AOCTYH 10 cepBepa. ToMy cepBep pO3TaIOBYEMO
B OKpeMili KIMHATi, MOpydY 3 KIMHATOIO CHCTEMHHMX aaMmiHicTpaTopiB. lle mpumimienHs
3aJI0BOJIbHSIE BUMOTaM, TOOTO pIBEHb IIYMY B MPUMILIEHHI MIHIMaIbHUH, MPUMILICHHS
130J1bOBaHE BIJ 1HIIUX, OTXKE, IOCTYN JI0 cepBepa Oyae oOMexeHui. AAMIHICTpaTOpH
MepeXi 3MOXKYTh MOCTIHHO CTEXHUTH 32 pOOOTOIO CepBepa i 3/1HCHIOBATH 00CITyrOBYBaHHS
cepepa.

ITpu po3poOiri mepexi Oyna obpaHa TOMOJIOrIS i€papxiyHa 3ipKa, SK Taka, IO €
BHUCOKOITPOIYKTUBHOIO, 3a0e3Meuye Jierky MoAudiKaiito Mepexi mpu gogaBanai Hopux PC
Ta Ma€ BUCOKY HAJIAHICTb.

Mepexy TIaHyeTbesl pPO3AUTATH Ha 4 CErMEeHTa, B KOXHOMY 3 SKHX TPyNu
KOMIT FOTepiB OY1yTh MIKIFOYEH]1 JI0 MOPTIB MIEBHOTO KOMyTaTopa (switch), Bci komyTatopu
OyIyTh Mia’€qHAHI 10 IIEHTPAIIBHOT'O KOMYTATOPa, 10 IKOTO TaKOX Oy/Ie i1’ € JHAaHO CepBep.

B mepexi 11t CiIbHOTO BUKOPUCTAHHS MA€ 3aCTOCOBYBATUCS 2 MPUHTEPH Ta
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1 GararodyHKIIIOHATLHUI MPUCTPIH (TpUHTEp+HCcKaHep+Kcepokc). ITiakIFoueHHsS TPUCTPOIB
0 Mepexi OyJe BUKOHYBATHCS 4epe3 ClelliadbHui MepekeBuil iHTepdeiic. B takomy
BUTIAKY MPUHTEP 00JaTHYETHCSI MEPEKEBUM 1HTEP(DHENCOM 1 MiAKIIOUAETHCS 10 MEPEXKI K
pobGoua craHuis. I[HTepdeiicHa kapTa mpaioe sSK MEpPEeKeBUH agamnTep, a MPUHTEP
PEECTPYETHCS Ha cepBepi K By3ou (poboua craniis). [Iporpamue 3a0e3mnedeHHs cepBepa
3OIACHIOE Tepenadyy 3aBlJaHb Ha JPYyK MO MeEpexi Oe3mocepeiHbO Ha IMiIKIIOYCHHI
MepeXeBHUl MpUHTEp. MepekHi MIPUHTEPH, SIK 1 poOOoUl CTaHIIII M1 €THYIOTHCS 10 TOPTIB
KOMYTaTopa.

Bignosimno no cranmaptiB CKC noBkuHa KaOenr0 TOPHU3OHTAIIBHOI IMiJICHCTEMU,
HE3aJICXKHO BiJ MepeaBajJIbHOTO CEPE/IOBUIIA, HE Mae nepeBulyBaTi 90 M (3 ypaxyBaHHAM
CIYCKiB, MIAMOMIB Ta MOBOPOTIB Kalemo). Buxonasuu 3 muiaHyBaHHS po3TallyBaHHS
poboUMX Micllb Ta PO3MIPIB MPUMIIIEHb MOKHA CTBEP/XKYBATH, 1110 MPOEKTOBaHA CHUCTEMa
BIJINOBIZIA€ TAHOMY CTaHAAPTY.

[lepenbavaeTscss MOXIMBICTH MIJKIIOUEHHS J0 MEpexi MOOUIBHHX €JIEMEHTIB
(HOyTOYKiB) "epe3 0e3poToBY TOUKy noctyrny Wi-Fi.

Buxiz y 30BHIUIHE cepeloBHUILE 3a0€3eUy€eThCs Yepes3 MIAKIFOUYEHHS 10 30BHILITHBOTO
KaHally, SKUM HaJaHWil 1HTepHeT-mpoBaiaepoM. [ns iHdopmaiiiinoi Oesneku Oyne
BUKOPHUCTAHO TMporpamHo-anapatHuii komriuiekc WatchGuard.  Cepsep, neHTpaibHUMN
komyTtaTtop Ta WatchGuard OyayTh po3MillleHl y TelIeKOMYHIKalIWHIM 1madi, ska
po3TamioBaHa y cepBepHiid. Takoxk y mragi Oyne po3TamioBaHUN KOMYTaTOp MEpIIOro
CETMEHTY.

di3uyHa CTPYKTYpa MEPEXKi MpecTaBiIeHa Ha pUCYHKY 5.2.

JloriuyHa CTpyKTypa MepexKi MpeACTaBiIeHa Ha PUCYHKY 5.3.
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WatchGuard

Pucynoxk 3. JloriuHa cTpyKkTypa Mepexi.

3.4.Bubip cTpyKTYpOBaHOi KabeIbHOI cucTeMU (cepeoBHILE Mepeaayi)

VY TeopeTnuH1i YacTHUHI OyJaM pO3MIAHYTI TpU TUIM KaOesiB: KpydeHa (BuTa) mapa,
KOaKcClaJIbHUM Ka0ellb Ta BOJJOKOHHO-ONTUYHUYN Kabenb. KoakcianbHuil kabeib B CydacHUX
KOPIIOPAaTUBHUX MEpekax MPAKTUYHO HE BUKOPHUCTOBYEThCS. BUKOpHCTaHHS BOJOKOHHO-
ONTUYHOTO Kabeto HeAOLIIbHO, 00 BIH PU3HAUEHUH MEPEeBAXKHO [ nepenayl inpopmarii
Ha BEJIMKI BIJICTaHi, JO TOTO » BIH Ma€ BHUCOKY BapTiCTh, CKJIAIHICTh MPOKJIAJIaHHS Ta

JI0JITaTKOB1 BUTPATH IIPU PO3TOPTAHHI.
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AHaJ3yloud BHUIIEONHUCAHl JaHl, OayMMo, 110 HalOuIbIl edeKTUBHUM Oyje
BUKOPUCTaHHA Kpy4yeHol napu. Takuii kaOenb He BUKIMKA€E TPYIHOUIIB MPU MPOKIAAAHHI 1
€ HemopornM. Haifyacrimie Ay JOKaJIbHUX MEpPEX 3aCTOCOBYETHCS Kabelb Ha OCHOBI
KpydeHoi mapu kareropii 5. Kabeni kareropii 5 MaroTh BUCOKY IIBUJIKICTh IIepeaadi, 10 TOTO
K gaHl kabemi Oymm choemiaibHO pPO3pOOJICHI Il MIATPUMKH BHCOKOIIBHIKICHUX
npotokoiiB FDDI, Fast Ethernet, 100VG-AnyLAN, ATM Ta Gigabit Ethernet.

Jlns mobynmoBu Mepexi oOpaHo 4-xXx mNapHUM Kabeidb Ha OCHOBI HEEKpPaHOBAHOI
kpyueHoi mapu kareropii 5S¢ — UTP cat 5e (Unshielded Twisted Pair CAT Se). Lle
yIOCKOHAJIEHA KPyUeHa Iapa Im’IToi KaTeropii, 1o 3ade3neuye mBUAKICTh epeaadi 10 1000
MG6it/c. KokHa 3 4OTHPHOX Map Kabearo KaTeropii 5S¢ Mae CBiM KpOK CKPYTKH (Tak 3BaHa
«HOPBEXKChKA CKPYTKay ), IO JO3BOJISIE 3HAYHO 3HU3UTH B3a€MHUH BIUIMB Map OJHY HA OJTHY
Ta MIHIMI3yBaTH HaBeJeHHs MK mnapamu. Kabernb Mae HEBHUCOKY BapTiCTh, WOTO
MPOKJIAJIaHHS HE BUKIIMKA€E TPYIHOILIB, 1110 103BoJIsie MoOyayBaTH CKC 3a 1OCUTh KOPOTKUI
TEPMiH 1 32 HU3BKY I[IHY.

Takum YMHOM, TpU PO3pOOI CTPYKTYpOBaHOI KaOelbHOI Mepexki Oyno oOpaHo
ONTUMAaJbHE CIIBBITHOIICHHS SIKOCT1 1 BAPTOCTI MOHTaXKY KabeJto, sike 3a0e3Ieuye pe3epn
npomnyckHoi 3gaTHocTi CKC, noctathiil Ay miaATpUMKU (QYHKIIIOHYBaHHS BCIX BIJIOMUX Ha
MOMEHT MPOEKTYBAHHS 1 MEPCIEKTUBHUX BUIIB 3aCTOCYHKIB [49].

Jins mpoknaganHs kaOemiB OyAyTh BHKOPHCTOBYBAaTHCh KaOenbHI KopoOa, sKi
BUTOTOBJICHI 3 HETrOpIOYOro IuiacThky. llepeBaru miacTUKOBHX KOpOOIB: MEHINIA Bara;
CCTECTUYHHUI BUTJIST, JO3BOJISIFOTH IIBHUIIIE 1 TPOCTIIIe BUKOHATH MOHTAXK; € AICICKTPHKAMHU
1 HEe TOTPEOYIOTh 3a3eMIICHHS. 3BepXy Kabeni Oy 1yTh MPOKIaAeH] B MIABICHIN CTei.

MepexeBuit kabenb Oyne MIAKIOYATUCS 10 Po3eTok RJ-45, siki MOHTYIOTBCS OIS
KOXKHOI po0ouoi craHiii Ha BUcoTi 20 cM Bif miajoru. (s miakiItoueHHs! oOJiaHaHHS
poOourx MicIs Oy/1e BUKOPHUCTOBYBATHUCH MATY-KOP/I TOBKUHOIO 2 M. CXema po3TalryBaHHS
TEJEKOMYHIKALIMHUX PO3ETOK, 3 YPaXyBaHHSIM PO3MIIIEHHS poOOYMX CTaHIN Ta 0dicHOI

TEXHIKA HaBeJIeHA Ha PUCYHKY 5.4.
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Pucynok 4. Cxema po3TaiyBaHHs TeJIEKOMYHIKAIIIMHUX PO3ETOK

Po3paxyHOK Opi€eHTOBHOT JOBKHHH KaOETI0 Bl KOXHOI PO3ETKH IO BIJIOBITHUX
KOMYTaTOpiB HaBeJeHO y Tabmumi 5.2. YV Tabiuili HoMep Kabesro BIANOBIIAE HOMEPY
posetku. [Ipu po3paxyHkax BpaxOBaHO, 1110 KO>KHA pO3€TKa pO3TallloBaHa Ha BiacTaHi 3,35

M BiJl (hasbUICTENI Ta TOBUIMHA CTIH 2 CM.
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Tabmuis 2. Po3paxyHok ka0esto BiJi KOMYyHIKALIMHIX PO3ETOK 10 KOMYTaToOpy

Howmep JloBxuHa kabento, M Howmep JloBxnHa kabemnto, M
kabemnro™* kabento™
L1 2,2+3=5,2 L23 1,5+2,7+2,9+3,5+0,7=11,3
L2 2,6+3=5,6 L24 1+3+2,7+2,9+3,5+0,7=13,8
L3 5+3=8 L25 4+3+3,2+42,7+2,9+3,5+0,7=19
L4 2+355 L26 3+3,2+3,242,7+2,9+3,5+0,7=18
L5 2 L27 5,5+3,2+6=14,7
L6 1,6 L28 2,7+6=8,7
L7 3,2+6+3=12,2 L29 4+6=10
L8 2,8+6+3=11,8 L30 3,6+6=9,6
L9 5+3=8 L31 3,2+6=9,2
L10 2,4+3=5,4 L32 2,8+6=8,8
L11 2+3=5 L33 2
L12 1,6+0,7=2,3 L34 1,6
L13 1,2+0,7=1,7 L35 5
L14 1,1+6+0,7=7,8 L36 4,6
L15 1,5+6+0,7=8,2 L37 4,2+6=10,2
L16 3+0,7=3,7 L38 3,8+6=9,8
L17 2,7+2,9+0,7=6,3 L39 4
L18 2,3+2,9+0,7=5,9 L40 3,4
L19 2,2+3,3+2,9+0,7=9,1 L41 3,2+6=9,2
L20 1,8+3,3+2,9+0,7=8,7 L42 2,8+6=8,8
L21 1,5+2,7+43,5+0,7=8,4 L43 4,2
L22 3,5+2,9+3,5+0,7=10,6 L44 3,8
Bcboro ropuzoHTanbHi CETMEHTH, M 329,6
Bceboro BepTukanbHi cermentu, M (44*3,4 M) 149,6
Bcroro, m 4792

Po3paxyHOK Opi€HTOBHOI JOBXKUHHU KaOelro

BiJl KOMYTaTOPiB CETMEHTIB JI0

LHEHTPAIBHOIO KOMYTaToOpa HaBeAeHO y Tabnuil 5.3. ¥V tabnuill Homep Kabelo BiJIIMOBIIAE

HOMEPY CEIrMEHTY.
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Ta6muis 3. Po3paxyHok kabeto BiJl KOMyTaTOpiB CETMEHTIB JI0 IIEHTPaJIbHOI0 KOMyTaTopa

KabGens cermeHnTy JloBxxrHa Kabemo, M
I (cepBepHa) 0,5
II (ximHata 7) 4,2+5,7=9,9
[T (kimHaTa 8) 3,2+4,2+5,7=13,1
IV (ximHaTa 9) 6,2+3,2+4,2+5,7=19,3
Bcroro 428

3 po3paxyHKiB Oaummo, 10 cymoBaHa goBxkuHa kKabemo s CKC opieHTOBHO
nopiBHIOE 522 M. JIJisl OTpUMAHOTO pe3ysibTaTy MOTPIOHO JOJATH TEXHOJOTIYHUI 3amac B
10 %, 3anac s BUKOHaHHS 0OpoOKH Kabesto Ta 3amac Ha BUKOHAHHS POOIT Y CEpBEPHIi.
3anac Ha 00poOKy kabeno 3 00Ky po3eTku nopiBHIOE 30 cM, 3amac Ha BUKOHAHHS POOIT Yy
cepBepHiii OepeMo 6 M.

3a METOJIOM CyMYBaHHSI OTPUMY€EMO:

L, =L.*11+44*0,3+6=522*11+132+6=5742+19,2=5934(mm  (5.1)

ne L3 —3aranpHa 1oBXkUHA B M, Lc — cyMOBaHa IOBXKHHA B M.
OKpyTII00UH 10 OUTBIIOT0 OCTATOYHO OTPUMYEMO 594 M.
s xymiBiai oOpano kabenbr UTP 4x2x0.5 cat.5e BupoOHmiTBa «Oneckabernby

(Pucynok 5).

|/
MigHa
\ / TOKONpOB{IHA XHIa

13015114 - TOTHETHIIEH

30BHIImA 06omorka: [IBX

Pucynox 5. Kpyuena napa UTP cat 5e

KaGenb Mae HAaCTyIHI XapaKTEPUCTUKH:

— Tun kabemio: kpyuyena napa UTP;
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— Kareropis: cat.5e;
—  THUI MOHTXYy: BHYTPIIIHIH;
— €KpaH: HEEKPaHOBAHWI;
— TOKOIPOBIJHA KWJa: MITHUN M’ siKuid apiT, aiametp 0,5 mm (24 AWG);
—  KOJIbOPH YKUJI:
» mapa 1: 6110-CUHS/CUHS;
 mapa 2: 61JI0-OpaHKeBa/OpaHKeBa;
« mapa 3: 6110-3e7IeHa/ 3eTIeHa;
* mapa 4: 6110-KOpuYHEBa/ KOPUIHEBA;
— 30BHiIIH 000JI0HKA: nodiBuHUIXJIopuaHui mactukat ([IBX, PVC);
—  KOJIip: OUIni;
— JiameTp Kabemro: Makc. 5,9 mM;
— TeMmepaTypHuii aianazoH: -300C—+600C;
—  eKCIUTyTallloHHa YactoTa: 10 350MI1;
— ynakoBka: 6yxta 305 Mm;
— mina: 1600,00 rpH./0yxTa.
3 ypaxyBaHHS PO3paxyHKIB HEOOXIJHOI 3arajibHOi [JOBXKHUHU KaOelo HOTpPIOHO
npuaodatu 2 OyXTH.
Jlnst migkIro4eHHs 00J1aiHaHHSL poO0YUX MicCllb Oyjie BUKOPUCTOBYBATUCH MATUY-KOP/I

(xomyHikamiiaui mHyp) Digitus Professional CAT5e UTP AWG 26/7.

Pucynok 6. ITaTu-xkopz
XapakTepUCTUKU MaTIY-KOPAY:
— iuTepdeiic: Ethernet;
— CYMICHI NpUCTPOi: Oyab-aKkuil npuctpiii Tuny RJ45;

— Kareropis: Se;

Aprywu
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— Tun BukoHaHHs: UTP;

—  KOJIp: CUHIH;

— JIOBXHHA: 2 M;

— mina: 30 rpH..

Pozerku RJ45 x1 UTP 5e Atcom miaHy€eThest KPITUTH IO METOTY «B3JIOBXK MTPOQIITIO.
Takuif MeTon Mae rapHi €CTETUYHI MOKa3HUKU Ta JO3BOJISIE MOBHICTIO BUKOPHUCTOBYBATH

BHYTPILIHIHN MPOCTip KOPOOy ISt IPOKIIaAaHHs KaOero.

Pucynok 7. Po3eTku

KinbKicTh pO3€TOYHUX MOAYJIB Ta MATY-KOPAIB BU3HAYAETHCSA KUIBKICTIO pOOOUYUX
CTaHI[I{ Ta T0piBHIOE 44 MTYKU.

Jliist mpokuiaianHs Ka0emniB OyAyTh BUKOPUCTOBYBATUCH KaOelib-KaHaMM (TUTACTUKOBI
KOpoOH), Kl BUTOTOBJIEHI 3 HErOpIOYOro IUIACTUKY: JJI BEPTUKAIBHUX JUISHOK — 3
rabaputHuMu po3mipamu 12x12 (miHa 6 TpH./M), WIS TOPU3OHTAIBHUX JIISTHOK
(MOHTYIOTBCA Y danbuicTeni) — 3 TadaputHuMu po3mipamu 40x40 (miHa 2 1rpH./M)

JI1st po3paxyHKiB BBaXaeMo, 10 KOPOO MICTUTh JIMILE OJIMH BEPTUKAJIbHUN CITYCK 1
TOPU3OHTATIBHY JUISHKY, JIOBKMHA BU3HAYAETHCS PO3MIpaMH MPUMILIEHHS 1 TOTOJOTIEI0
Mepexi. MaeMo: 111 BepTHKalIbHUX AUISIHOK TOTpioHO 141 M KaOenb-kaHamy, Uis
ropu3oHTanbHux — 111 m.

KinbkicTh JHIMHOI YaCTUHU KaOEIbHOTO KaHally MOTPIOHO B3sTH 3 3amacoM 6,3%,
pO3paxoBaHMM Ha KOMIIEHCALIl0 HEMUHYYMX BIAXOIIB B TMpPOIECI YCTAaHOBKH, 1 3
OKpPYTJICHHSIM y OUIbIIY CTOPOHY 3 TOUHICTIO 10 2 M OCTaHHE BU3HAYAETHCS CTAHAAPTHOIO
JIOBXKMHOIO TIOCTaBKHM IILOTO BUY BHUPOOIB 13 3aBOy—BUpOOHUKA. OCTaTOUHO MAaEMO

ka0enb-KaHaliB rabapuTHUX po3mipiB 12x12noTpidHo 142 M, kabenb-kananu 40x40 —112m.
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3.5.Bubip TexHoJI0rii TAa METOAY AOCTYIY

B koprnopatuBHi Mepexi Oyne BHKOPHUCTOBYBAaTHCA MepexHa TexHojoris Fast
Ethernet (cranmapt 100Base-T) ta Gigabit Ethernet (ctammapt 1000Base-T).

MeTton mocTymy, KWW perIaMeHTy€e TOPANOK, Y SKOMYy poOoda CTaHIlis OJEpKye
JOCTYNl JI0 MEPESKHHX pecypciB 1 Moke oOMiHtoBaTHcs ganumu — CSMA/CD -
KOJICKTUBHHU JOCTYT 3 KOHTPOJIEM HECY4Oi ¥ BUSABIICHHSM KOJIi3ii. 3a JOMTOMOTOIO TAHOTO

METO/1y BC1 KOMIT'IOTEPH OJEPKYIOTh PIBHOIIPABHUN JOCTYI Y MEPEXKY.

3.6.AnmapaTHa njatgopma. AKTUBHE Ta MaCMBHE 00/1aTHAHHS

Jlist moOy0BM KOPIOPATUBHOI Mepeki Oyno obpano komyrtaropu (switch) TL-

SL2428WEB Bix xommasnii Tp-Link.

Pucynok 8. Komyratop TL-SL2428WEB

OcnogHi xapaktepuctuku T L-SL2428WEB:

— THUI: KEPOBAaHUM 2 pIBHSIMHU (Ma€ MOXKJIMBICTh MEPEHATAIUTYBAHHS «HA JIbOTY,
HNIATPUMYE IPYruil piBeHb MepexeBoi moneni OSI — kaHalbHUI, KWW BIAMOBIJAE 32
b13uuHy aapecailiro, TOOTO Mae MOXKIIUBICTh mpamtoBatd 3 MAC-aapecamMu miIKITFOYSHUX
IPUCTPOIB);

— TOpTH:

 Fast Ethernet: 24x10/100 MOut/c (aBTOBU3HA4Y€HHSI MIBUIKOCTI);
* Gigabit Ethernet: 2x10/100/1000 Mowut/c (rirabiTHI, aBTOBHU3HAYCHHS
IIBUJIKOCTI);
» 2 x SFP (onTuxka, migrpumka MiniGBIC momyniB);
— Mepexesi npotokonu Ta ctangaptu: IEEE 802.3 (10BASE-T), IEEE
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— 802.3u (100BASE-TX), IEEE 802.3ab (1000BASE-T) 802.3z, 802.3%, 802.1Q,
802.1p;

— ympaniHHA: Web-iaTepderic (103Bojs€ BiIKpUBaTH 1HTEpdEic ynpaBmiHHS
KOMYTaToOpoM B 3BUYaiHOMY [HTepHET-Opay3epi, HE BUMarae JA0AATKOBOTO IMPOrPaMHOTO
3a0e3MeUeHHs, 3HAI0UU aJIpeCy, JIOT1H 1 TapoJib, MOXKHA YIPABIIATH HACTPOHKAMU IPAKTUYHO
3 OyIb-SIKOTO KOMII'IOTEPY MEpexi);

—  CBITJIO/MIOJIHI IHAUKATOPHU: MEpexkKa, 3B’ 130K, aKTUBHICTb;

— TpomyckHa 3aaTHICTh: 12,8 ['ouTt/c;

— aBroMaruyHe oHoBJIeHHI MAC-aapecy;

— BIpTyaJibHE TECTYBaHHS KaOEio;

— OHOBJIEHHS TPOTPaMHOrO  3a0e3NedyeHHsl, 30epekeHHs Ta  BIJIHOBJICHHS
KOH(DIiryparii;

— Ttemnepatypa podotu: 00 ~ 40 °C;

—  Omok skmBIIeHH:: BHYTpimHi#, 100-240VAC, 50/60Hz;

— (opm-dakTop: MOKIUBICTH MOHTYBAaHHS B TEJICKOMYHIKALIHY 19-TH q10WMOBY

— KOpIyC: METAJIEBUN;

— rabaputu (IIxI'xB, MmM): 440x180x44;

— miHa: 3150 rpH..

30UTBIICHHS TIPOTYKTHBHOCTI MiXk cepBepamu 1 podounmu craniismu (26 plug-and-
play moptiB) poouth komyTarop TL-SL2428 ineanbHUM BHOOPOM JJIsi MEPEXK HEBEITHKHX
pobounx rpyn. HeoOxigHICTh BUKOpUCTaHHS MOpTiB uplink abo KpocoBaHHUX KaOemniB
BUKJTIOYAETHCSI ABTOMATHMYHUM BH3HA4YCHHSM Tmopramu nosisipHocti MDI/MDIX. Sk
CEpellOBUIIE Tepesadyl BUKOPUCTOBYETHCS ICHYIOYA KpydeHa Tapa KaTteropii 5, mo mae
MOXJIMBICTH TIJIKIIOYUTH cepBepu Oe3nocepeanso 10 noptiB Gigabit Ethernet (mpu npomy
HeMae HeOOXIJHOCTI MPOKJIagaTH HOBHWM ONTOBOJIOKOHHUN Kabenb). OcHarmenHss Web-
1HTEpEeiicoM A03BOJIIE OTPUMATH JOCTYII 10 KOMyTaTopa 3 OyIb-IKOro MiCLs Mepexi abo
BlIJIaJieHO 3a jornoMororo Web-Opay3epa, 110 J1a€ MOXIUBICTh B OYIb-IKUA MOMEHT

HaJAlITOBYBAaTH KOH(DITyparlito KomyTraTopa.
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Jlns moOynoBu Mepexi Oyae BUKOPUCTAHO S5 KOMYTaToOpiB: 4 JJisi CETMEHTIB, 1
HEHTpaIbHUI. PO3MIIIEHHSI KOMYyTaTOpiB: KOMYTAaTop MEpIIOr0 CErMEeHTy — CEpBEpHa,
KOMYTaTOp JIPYroro CerMeHTy — KIMHaTa 7, TPEThOTO CErMEHTY — KIMHATa 8, KOMYTaTop
YeTBEPTOr0 CETMEHTY — KiMHaTa 9.

Jnsa indopmariitnoi 6e3nexu OyJae BUKOpUCTAHO OaraTo(yHKIIOHATBHUN HPUCTPIi
komnaunii WatchGuard. [lpuctpoi kommnanii WatchGuard nonomaratots 30epertv iHBecTuIIli
B IT TexHoorii 1 3a0e3MeYnTi BUCOKUH SIKICHUI PIBEHb MEpPEXKEeBOi OE3MeKH, 3aXUIIal0UH
IT cepenoBuiiie Bi IMPOKOTO CHEKTPY 3arpo3.

Jlist moGynoBu Mepexi oopano moaens WatchGuard XTM 26.

Pucynok 9. WatchGuard XTM 26

WatchGuard XTM — kpariii B CBOEMY Kj1aci MbKMEPE:KeBi €KpaHU HOBOTO TIOKOJTIHHS,
OpI€HTOBAHI HA BUCOKY MPOIYKTUBHICTH 1 ehekTuBHICTh. HaamBuka mpomyckHa 31aTHICTh
MOETHYETHCS 3 POUTUPEHUMH MEpEkKEBUMU (QYHKIISIMU IS HAJIHHOT OOpOOKHU BEITUKUX
oOcsriB Tpadiky. Jliniiika WatchGuard XTM Mogeneit Bkatodae B cebe Habip THYIKHX
IHCTPYMEHTIB YMpPaBIIHHS, sKI 103BOJsIOTH [T-anMiHicTparopam kepyBaTH O€3MEKOI0
MEpeXi 3a JIOMOMOIOK IHTYITHBHO 3pO3yMiNOl IEHTPAIbHOI KOHCOJI YITpaBJIiHHS,
KOMaHHOro psiaka abo Web-iutepdeiicy.

[Mpuctpoi XTM 2 Series — 1ie mporpamMHo-arnapaTHi KOMIUIEKCH «BCE-B-OJTHOMYY,
IPOAYKTHUBHI IPUCTPOI 3aXUCTy HOBOTO Kiacy. Lle koMmiekc pilieHb 3 MepekeBoi Oe3MnexH,
IO 3HWXKY€E KUIBKICTh PECYpCiB Ha KEpyBaHHs JACKIIbKOMa MPUCTPOSIMU OJIHOYACHO.
[upokomiana3oHHUN 3aXUCT 3a0€3MEUYETHCS: HASABHICTIO MPOKCI-(QUIBTPIB HACTYMHHUX
npotokoiiB: HTTP, HTTPS, FTP, SMTP, POP3, DNS, TCP/UDP, niarpumkoro VolP, a
TaKOX KOHTPOJIb 3aCTOCYHKIB Ta 3amo0iraHHs BTOPTHEHb. Ha ChbOTOMHINMIHINA JeHb MOIEI
XTM 26 3a6e3neuytoTh HalOUTBILY IPONYCKHY 3JaTHICTh cepe Mojesiel cepii 2.

OcHoHi xapaktepuctuku WatchGuard XTM 26:

— MPOIyCKHA 3[IaTHICTh (3aJI€KUTh Bl KOH(Irypallii MEpeKeBoro OTOUEHHS);
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*  MDKMEpPEKeBOro ekpany: 540 M6/,

« VPN: 60 M6/c;

e AV: 142 M0/c;

« [PS: 200 Mo0/c;

* CyKymHa nponyckHa 3natHicte XTM: 70 M6/c;

iaTepdeiicu: 5x10/100/1000;

MaKCHUMaJlbHa KIJIbKICTh ayTeHTU(iKOBaHUX KopucTyBauiB: 500;

byHKIIT Oe3MneKu:

* MDKMEPEKEBHUI €KpaH 3 3amaM’ iTOBYBaHHs CTaHy, MNIMOOKHI aHaji3 piBHA 3a
CTOCYHKIB, IPOKC1 Ha PiBHI 32 CTOCYHKIB;

* cucrema 3anobirands BToprHeHHio (DDOS, ckanyBaHHSI TOPTIB, apecHOTO
IIPOCTOPY TOIIIO);

 0e3neka BCTAHOBJICHHS 3’ €JHAHH Ta CECl;

* OJIOKYBaHHS LIIIOHCHKOTO MPOrPaMHOro 3a0€3MEeUEHHS;

nina 24700 rpH..

J1J1st miIKJTFOUEHHST 10 Mepexki MOOIITFHUX €TIeMEHTIB (HOYTOYKiB) MapIipyTuzarop D-

Link DIR-615S.

Pucynok 10. Mapmmpyrtusatop D-Link DIR-615S Watch

Xapakrepuctuku Mapiipytuzaropy D-Link DIR-615S:

WAN-nopt: Ethernet;

intepdeiicu: 4 mopru 10/100BASE-TX LAN, 1 mopt 10/100BASE-TX WAN;
crangapta Wi-Fi: IEEE 802.11b, IEEE 802.11g, IEEE 802.11n;

niarpuMka npotokoiiis: NAT, DHCP, IPsec, L2TP, PPTP;
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— mBuakicte LAN noptis 100 Mo6wut/c;

— mBuakicts Wi-Fi: 300 Mowut/c;

— yactota pobotn Wi-Fi: 2400 I'T;

— KUIBKICTb aHTeH: 2 X 5 nbu (He3’emHi);

—  (ynkmii 6e3nekun: WEP, WPA/WPA2 Personal, WPA/WPA2 Enterprise;

— ¢yHkuii  Opapamayepa: (yHKLIT MIDKMEPEKEBOTO €KpaHy, MEpPETBOPEHHS
mepexeBux ajpec (NAT), koutposs crany 3’ennanb (SPI), [P-binsTp, IPv6-dinsTp, MAC-
¢iapTp, URL-dinbTp, ynkuis 3axucty Bin ARP- ta DDoS-arak;

—  1HJAUKATOPH:

° iHI[I/IKaTOp KHNBJICHHA,

Wi-Fi craryc;
WPS craryc.

4 nns Lan nopTis;
* ipaukatop [HTEpHETY;

— rabaputu Ta Bara: 174 x 115 x 30 mm, 226r;

— miHa: 500 rpH..

Ha mincraBi BUMOT, IO BHCYBAaIOTHCS JO KOPIOPATHMBHOI MEpPEXi Ta 3aaad, sKi
BUKOHYIOTHCS KOMITIaHI€I0 Oysi0 00OpaHO HACTYNHY KOMILICKTAIlil0 cepBepy: SUPermicro
SuperChassis 825TQ-R740LPB/Intel Xeon E5-2620V3 2.4G(2)/32GB DDR4-2133/300GB
SAS 6Gb/s 10K RPM(2)/1TB SATA 6Gb/s 7.2K RPM(2)/Intel® 1350 Dual port GbE LAN.

Humxue HaBeneHO OCHOBHI — XapaKTEPUCTUKU  KOMIUIEKTYIOUHMX  CEpBEPHOTO
oOJIagHAHHS:

— Kopmyc Supermicro SuperChassis 825TQ-R740LPB

* TPU3HAYCHHS: CEpPBED;

* (dopm-dakTop matepuHchkoi iatn: EATX;

 tunopo3Mip: Rackmount 2U;

* moTyxHicTh: 740 BT;

» BOY/J0OBaHI BEHTWJIATOPH/po3TairyBaHHs: 3x80 MM/3a MepeaHbOI0 CTIHKOIO;

e KuUIbKiCTh 3,5" BiacikiB 30BHIMHIX: 10, SATA 3 MOXIHBICTIO raps4oi 3aMiHN

SAS BiJICIKIB JIJISI JUCKIB;
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* CJIOTH PO3IIUPEHHS: 7;
» cBiTomionu: notyxHictb, Hard Drive Actvity, 2-x MepexeBa aKTHUBHICTb,
cCUCTEMa TIEPeTPiBY, 301i )KUBJICHHS;
» rabaputu (IIx/IxB), mm: 648x437x89;
e Bara: 23,6 kr;
e MaTepiai nepeaHboi MaHeli: MIaTHK+CTab,
* MaTepian OOKOBHHU: CTab;
» miHa: 21200 rpH.;
— IIpouecop INTEL XEON E5-2620V3 6C 2.4GHZ:
* TpU3HAYCHHS: JJIA CepBepa;
* cimeiicTBO npouecopis: Intel Xeon;
« smapo: Haswell;
* Tum po3’emy: Socket 2011-v3;
» 00’em Kkemn-nam’sTi apyroro piBus: 1,5 Mb;
* 00’em Kem-nmam’sTi TpeTboro piBus: 15 Mb;
e TakToBa yacrtoTa: 2,4 I'T1;
« HaiiMeHyBaHH# sjipa: Haswell-EP;
* KUIBKICTB sifIEp: 6;
 nortyxHicts TDP: 85 Br;
e MaKcHMaJIbHUM 00’em mam’ati: 768 I'b;
e Ttun nam gti: DDR4 1600/1866;
o 1iHa: 12 822 rpH.;
— Oneparusna nam’sth Kingston 32 GB (8x4)8 GB DDR4 2133 MHz:
* MpPU3HAYEHHS: JJIs1 CEPBEPIB;
 ormepatuBHa nam’aTh (Tumn): DDR4-2133;
» omepaTuBHA am’sTh (00°eM): 32 (8x4) I'b;
« crangapt: PC4-17000;
» poOoua Hampyra: 2 B;
* 1[1Ha OJHI€T aHku: 1325 rpH..

e 1iHa KoMmIuiekTy: 5300 rpH..
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— Xopctkuit nuck (BiHuectep) Cisco 600GB SAS 6Gb 10K RPM:
* €MHICTh HakonuuyBaua, ['b: 600;
* iHTepdeiic makmoueHHs: SAS;
» dopm-dakTop: 2,5;
* 30BHIIIHA MBUIKICTH epeaavi nanux, Mo/c: 600;
* IMBUAKICTH 00epTaHHA mITiHAEN, 00/XB.: 10000;
* 1iHa, rpH.: 13700.
— XKopctki aucku (Binuectepun) Cisco 1 TB SATA 6Gb 7,2K RPM (2):
* €MHICTh HakomnuuyBaua, ['b: 600;
 iHTepdeiic miakaoueHHs: SAS;
» ¢dopm-dakTop: 2,5;
 30BHINIHS IIBUJIKICTH Mepeaayl ganux, Mo/c: 600;
* TMIBUJKICTH 00€pTaHHS HIMiHENA, 00/XB.: 7200;
* TPOIyCKHA 3/IaTHICTH 1HTEp(eiicy, ['6ut/c: 6;
* I[1HA 32 OJIMHMITIO/3aranbHa, TpH.: 9200/18400.
— Mepexena kapTta Intel® 1350 Dual port GbE LAN:
* THUII IPUCTPOIO: MepexeBa kapta GbE;
* KUIBKICTh MOPTIB: 2;
 30BHIIIHI po3’emu: RJ-45;
 BHYTpilHI po3’emu: SATA;
* IIBUAKICTH Nepeaadi ganux, Mout/c: 10/100/1000 M6wut/c.
e uim: Intel 1350;
 1riHa: 3000 rpH..

J11st 3a0e3neueHHs HOpMaibHOI pOOOTH MEpEeKl 13aro0iranHs BTpaTh iHpopMarlii mpu
panTOBOMY BIAKIIOYEHH! JKMBIIEHHA Mepeka Mae OyTu oOsiagHaHa JKEpesiaMu
oesnepeoiinoro xupieHHs (JIBXK, Uninterruptible Power Suppl — UPS ).

Jlxepeno  0e3mepeOifHOTO  JKUBIICGHHS  BUKOPHCTOBYETHCA  JUJIST  MIATPUMKH
mpare3aTHOCTI Mepexi (cepBepa Ta IHIIWX MPUCTPOIB) MPOTITOM Hacy, JTOCTATHBOTO IS
30epeKeHHs JaHUX 1 HOPMAJbHOTO 3aBEpIIEHHS poOOTH. SIKIIO Hampyra B MEpexi Majae

a00 3HHKae, HKepena 6e3mepediitHOTO KUBICHHS MEPEKITI0YatOTHC Ha poOOTY Bija OaTapei.
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Pezepsni JAbX 3matHi aBTOHOMHO MpaioBaty npotsirom 10-15 xBunuH. 3a 11eit yac
MOYHA 3aBEPIIUTH POOOTY TEXHIKH, 0O YHUKHYTH HETaTUBHUX HACJIIJIKIB.

OpnnM 3 HaBaXJIUBIMIMX [apaMmeTpiB MpH BUOOPI JKepena Oe3nepediitHOro
YKUBJIEHHS € OTYXHICTh. 1106 Bu3HaunTHCs 3 notyxkHictio JIbXK, HeoOxiaHo miacyMmyBaTH
HOTY>KHICTh BCi€i TEXHIKH, sIKa Oy/e 10 HbOTO miakiIoueHa. Opi€eHTOBHA MOBHA MOTYKHICTb
JBbX nns odicHoro xomm'totepa 3 KK-monitopom — 350-700 BA (BombT-ammep), s
cepBepa — He MeHII 5K 1000 BA. IIpn uboMy peKOMEHAY€EThCS 10JaBaTH B 3anac 1ie Ha 20-
30%, 100 B IMoAaJIBIIIOMY TPHY TIOKYTIII HOBOT TeXHIKH HE MoBenocs MiasaTa J[BX.

B skocti mxkepena 0e3nepeOIMHOTO JKMBICHHS NIPOEKTOM  IependavyaeThes

Bukopucranusa [IbXK PowerWalker VFD 600 APFC (pucynok 11).

Pucynok 11. IBX PowerWalker VFD 600 APFC

Xapakrepuctuku JIbX nis poGounx cTaHIii:

— apXITEKTypa: pe3epBHUM;

— motyxHictb 600 BA/ 300 Br;

— ¢opMa BUXiTHOTO CHTHATY: MOJIeJIbOBaHa CHHYCOIaIbHA XBHIIS;

— BxigHa Hanpyra: 170 — 280 B;

— yactota: 50/60 I';

— KUIBKICTh PO3€TOK: 6;

— Yac aBTOHOMHOT po6oTu: 17 xB.

— vac 3apsay 6arapei: 10 rox.;

— 3aXMCT JIHIA Mepenayl JaHUX: 3aXUCT MOPTIB aHaloroBa TeiaedOHHA JIHIS s
tenedony/pakcy/monemy (po3’em RG11), mepexena ninig 10/100 Base-T Ethernet (po3’em
RJ45);

— Oarapesi: repMEeTH30BaHa CBUHIICBO-KUCIIOTHA,

— rtabaputu Ta Bara: 320x86x125 mm, 3,7 kr;

— mina 1800 rpH..
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Hane JIBX npusnadeHo st 6a30BOro 3aXUCTy MEPCOHATBHUX KOMII'IOTEPIB BiJ

BHUCOKOBOJIbTHHUX BI/IKI/I,Z[iB, KOJIMBaHb a00 TMOBHOI'O 3HUKHCHHS HaIIpyTu B CJ'ICKTPOMCPG}Ki.

Kpim Toro, nanuit JIbXK 3a6e3nedye MoBHHI 3aXUCT: PO3PALY, IEPEBAHTAKEHHS, KOPOTKOTO

3aMHUKaHH.

3 ypaxyBaHnHs postainyBanHs PC, ninanyetsbcst Bukopuctanus 22 JIbXK.

Jiis cepepa ooupaemo JIBXK Eaton SP 650VA RM 1U (Pucynok 12).

R
;.“..!-'.'"E & o\

Pucynox 12. JIbX Eaton 5P 650VA RM 1U

Xapakrepuctuku JABX miis cepBepHoro oonaiHaHHS:

dbopm-daxrop: criiikal U;

kubKicTh pozeTok: 4 [EC C13 (10 A), kepoBadi;

TUIL: JIHIAHO-THTEPAKTUBHIM;

po3’emu: USB, RS-232, peneiiHi KOHTaKTH, MIHIATIOPHUN KJIEMHUH OJIOK;
noTyxHicTh: 650BA/420BT;

BX17Ha Hanpyra: 160-294 B;

3aXHUCT. Bi,Z[ IICPCHABAHTAKCHH,

IMITYJIbCIB;

KOPOTKOI'O  3aMHKAaHH,

yac pobotu Bij Oatapei: HaBanTaxkeHHs 50 70% 9/6 xB.;

piBeHb wymy: <40 nb;

TEXHOJIOT1S IBOCTYTIEHEBOTO 3apsily aKyMyJIATOPHUX OaTapeil;

rabGaputu Ta Bara: 43,2x438x364 MM, 8,6 KkT;

ina 6500 rpH.

BHUCOKOBOJIBTHHUX

Eaton 5P He moctymnaeThcs mo KomMyHiKaiitHuM MoxxiuBocTsM qoporuM JBX. Bin

oOiagHaHUN TOCHIAOBHUM nopToM 1 nmoptoM USB, okpiM TOoro mae ciot ajsi yCTaHOBKU

kaptu SNMP/TCP/IP a6o kaptu peneiiHux koHTakTiB. 'padiunuit XKK-nucnneit HoBoro

MOKOJTIHHS (MATPUMY€E 7 MOB) J03BOJISiE€ BIOOpPA3UTH HA OJHOMY €KpaHi BCl HEOOX1THI

napametpu podotu JIBX. ITinTpumka ¢yHKIIIi cerMeHTyBaHHA HaBaHTaXKEHHSI, I03BOJISIE
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BUOpATH SIK1 3 CIIOXKMBAaYiB OyAyTh BIJIKIIOYEHI B OCTAHHIO YEPry 3 METOK MaKCUMAJIHLHOTO
301JIBIIIEHHS] aBTOHOMHO1 pOOOTH MPHU BIIKIFOYEHHI 30BHIITHBOI Mepexi. Eaton 5P no3Bonsie
BiJJAJICHO TIEepe3amyCcKaTh MepekeBe OO0JIaJHaHHS Ta BIAKIIOYATH HABAaHTAXKEHHS 3a
pO3KIIaioM. Y KOMITIEKT nocTaBku koxkHoro JIbXK Bxonuts nporpamue 3a0e3neuenns Eaton
Intelligent Power® Software Suite.

CepBep, WatchGuard, neHTpaipHUl KOMYTaTOp Ta KOMYTAaTOpP IMEPIIOr0 CErMEHTY
OyoyThb pO3MillleHI y KOMyTamiiHid 1adi, ska po3TalioBaHa Yy CEpPBEpHIN.
TenexomyHikariiiaa mada — KOHCTPYKIIis, sSKa MPU3HAYEHA ISl 3DYYHOTO, KOMIAKTHOTO,
TEXHOJIOTIYHOTO 1  OE3MEeYHOro  KPIIJICHHS  TeJEeKOMYHIKaIlIMHOTO  O0JaJHaHHS.
BuxopucranHs MOHTaXHUX Iad) TaKoX TapaHTye 3axUCT  OOJaAHAHHS  BIJ
HECaHKI[IOHOBAHOTO  JOCTYyIly, Ta CHOpPHUSE€  3MCHIICHHIO  BIUIMBY  30BHIIIHIX
CJIEKTPOMArHITHUX MOJIIB.

JI1si KOopropaTUBHOI Mepexi 00paHO MOHTa)kHY HanoiabHy mady 19" Hypernet CK-

FNC1000-26U (Pucynok 13).

Pucynox 13. Montaxna mada Hypernet CK-FNC1000-26U

XapaKTEepUCTUKH TEJICKOMYHIKaIIHHOI madu:
— KOHCTPYKTHB: 19";

— BUKOHAHHS: HANOJIbHA;

— BucoTa 26 U;

— MakcuMmalibHe HaBaHTakeHHs: 600 Kr;

— THII KOHCTPYKIIii: 301ipHO-p030ipHAa, 3BapHa pama,;

Apkyw

KHTEY-122-2018 85

3m | Apxywr | Ne ooxym. | Ilionuc | [lama




— Marepiall; MeTa,

— JIBEpi: epeIHs: CKIISHA 3 TOBOPOTHOK PYUYKOIO Ta 3aMKOM, 3aHsI 3 3aMKOM;
— OOKOBI ITaHEMi: 3’€MHI, 3 3aMKOM;

— KaOeNbHUI BBOA: BEPXHS Ta HUKHS MMaHEN1, BUJIAMHABAaEMUH;

— rabaputH (mypuHa X TmobuHa X Bucota): 600 x 1000 x 1269 mwm;

— Hikk#: M10;

— HampaBJIsItoul: 4 OIIMHKOBaHI, 19 M10iiMOBI pelku;

— BOyaoBanuii LCD TepmomeTp Ha nepeHiil BepxHiil 1eKOpaTUBHIM MaHei;
— KOMIUIEKT 3a3¢€MJICHHS: TaK;

— Bara: 71 kr;

— 1iHa 9700 rpH..

3.7.Bubip nporpamMHuoro 3aée3ne4eHHs Jis cepBepa

Po6ota 6aratbox HaWOULIBIIMX LIEHTPIB OOPOOKU JaHUX MOOYJOBaHA HA CEPBEPHIM
onepariinii cuctemi Windows Server. OcTanHs Ha ChOTOAHIIIHIN AeHb Bepciss Windows
Server — Bepcis Windows Server 2018 micTtuth B co0i BeCh HEOOXITHHI CTEK HOBITHIX
TEXHOJIOT1M /JI1 CTBOPEHHS JIErKOoMamTaboOBaHOI, MPOCTOi Ta 1 €KOHOMIYHO €(EeKTUBHOI
cepBepHoi Tuiargopmu, 3abe3rnedye HeoOXiAHY THYUYKICTh BUOOPY CTpaTerii BUKOPUCTAHHS
1 po3BuTky IT-iHppacTpykTypu, A03BOJSIOUM 30UIBIIUTH €(EKTUBHICTh BXKE HASIBHUX
pilIeHb, PO3MUPUTH IX MOKIIMBOCTI 32 PAXYHOK HOBUX TE€XHOJIOTIH.

— Hwxue HaBemeHO HaWOLIBII CYyTTEBI MOXIIMBOCTI Ta mepeBaru Windows Server
2018 R2 [28, 29]: mo3BoJIsi€ 3AIMCHIOBATH MacITa0yBaHHS TaKMM YHHOM, 100 3a0€3MCUNTH
HaJIfHE BIIHOBJICHHS JIJII HAMO1JIBIIT BaXKJIMBUX pOOOYHMX HABAHTA)KEHb;,

— PO3UIUPIOE MOMKIIMBOCTI MPU TPAAUIIIIHOMY TIIX0/Il IO CEPBEPHOI BipTyasi3ailii,
JIOTIOMAara€e CTBOPUTHU HAWOLIbII AMHAMIYHY, HAJIHHY 1 €EKOHOMIYHO €(EKTUBHY CEPBEPHY
athopMmy;

— 3aBJSKHU MOJIMIIECHIN MATPUMIN BIAKPUTHUX CEPEAOBHIL TO3BOJSE OUIBII THYUYKO
CTBOPIOBATH, pO3ropratd 1 wacmradyBaTd JOJaTKA 1 BeO-CaiiTH, peani3yBaBIId

MIEPEHECEHHS JOJIATKIB MK JIOKAIbHUMH CEPEOBHUIIIAMH 1 3aTAIbHOJOCTYITHUMH XMapaMu
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1 XMapaMu cepBiC-MIPOBaiIepiB;

— CHPOLILY€ 3aBJIaHHS YIPABIIHHS 3a JOMOMOTOI0 3aCTOCYBAHHS MOJIITUK PO3MOALTY
pecypciB, 110 103BOJISE MIBUILIEC pearyBaTu Ha MOTpeou;

— 3aBISIKU HOBUM 1 ITOJINIIEHUM TEXHOJIOTISAM 103BoJrsi€ [ T-creranicraM miIBUILATH
JOCTYTHICTh CEPBICIB, K HA OKPEMO B3ATHUX CepBepax, Tak 1 Ha iHQPACTPyKTypH B LIIOMY,
Ipy I[OMY, 3a PAXyHOK CHPOUICHHS AaJMIHICTPYBaHHS Ta IIWPOKOTO 3aCTOCYBaHHS
aBTOMAaTH3allii, MABUIIYETHCS €EKTUBHICTD YIIPABIIIHHS;

— MOXJIMBICTb 130JIAL1T MepexeBoro Tpadiky pi3HuUX O13HEC-TIIPO3ALTIB Ta KIIIEHTIB
B 3arajbpHiil 1HQPACTPYKTYypi, 3HIKEHHS HEOOXITHOI KUIBKOCTI BIPTYaJbHHX JOKAIBHUX
MEpEeX, MOXIUBICTh TIEPEMINICHHS BIPTyaIbHUX MaIIMH BCEpPEAUHI BIPTYaJIbHOI
1H(QPaCTPYKTypH NpH 30€pexKEHH] TPUCBOEHHUX iM MEPEKEBUX MPU3HAUECHb;

— MOXJIUBICTH OOMEXKEHHsI JOCTyNy 10 KOH(DIICHIIMHMX MaHUX 3a JTOTIOMOTOI0
MOJITUK O0€3MEeKU Ha PiBHI JOMEHY HE3aJIeKHO BiJ [I1 KOpUCTYyBaya,;

— BJOCKOHAJICHI MPOIEAypH BIAHOBJICHHS 3 MIATPUMKOIO 3ICTABJIICHHS JIaHUX B
MOMEHTAJIBHUX 3HIMKAaX 1 PE3EepPBHUX KOMIisAX, 3pOOJEHUX B PI3HUI Yac, CHPOLLYIOTh
BIJIHOBJICHHS JaHUX Y pa3l X BTpaTH;

— MOMIJIMBICTh BHOCHUTU 3MIHM B HaJAIITyBaHHSA JUHAMIYHOI maM'aTi (peryJitoBaTu
MaKCUMaJIbHUI a00 MiHIMaJIbHUN 00CST) Ha 3allyIIeH1i BIPTyaJbHIM MAILIKHI.

3 orIsi Ty Ha BUINIECKA3aHE JJIS cCepBepa IUIaHY€E€ThCs BCTAHOBUTHU OIEPAIliifHY CHCTEMY

Windows Server 2018 R2.

3.8.Po3paxyHok BUTPAT HA NMOOY/I0BY KOPHOPATHBHOI Mepe:Ki

B Ttabnuii 5.4 HaBeneHO OpieHTOBHUM po3paxyHOk ButpaT Ha mobdyaoBy CKC,

aKTUBHE Ta IMaCUBHE OOJIaIHAHHSI Ta IPOTPaMHE 3a0€3MCUCHHSI.

Apxyw

KHTEY-122-2018 87

3m | Apxyw | Ne ooxym. | Ilionuc | [lama




Ta6nuig 4. OpieHTOBHUN PO3paxyHOK BUTPAT HA MOOYAOBY MEPEXKi.

. Opmuaung | Kings- dhg-sa Cyma,
HaiitmenyBaHHS . . OJTUHHUIIIO,
BUMIpY | KICTb A\ TpH.

UTP 4x2x0.5 cat.5e BupooHunTea «Oaeckabenby | OyxTu 2 1600 3200
[TaTu-kopa Digitus Professional CATS5e UTP
AWG 26/7 IIT. 44 30 1320
Pozetku RJ45 x1 UTP 5e Atcom IT. 44 40 1760
Kabenp-kanan 12 x 12 M 142 6 852
Kabenb-kanan 40 x 40 M 112 21 2352
Komyrarop TL-SL2428WEB IIT. 5 3150 15750
WatchGuard XTM 26 IIT. 1 24700 24700
Mapmpyrtuzarop D-Link DIR-615S IIIT. 1 500 500
Kopmyc Supermicro SuperChassis 825TQ-
R740LPB TIT. 1 21200 21200
[Tpomrecop INTEL XEON E5-2620V3 6C
2 AGHZ IIT. 1 12822 12822
OmnepatusHa nam’sth Kingston 8 GB DDR4
2133 MHz TIT. 4 1325 5300
Z{KPO'\P;'CTKI/II/I muck Cisco 600GB SAS 6Gb 10K Y 1 13700 13700
XKopcrkuii nuck Cisco 1 TB SATA 6Gb 7,2K < 9 9200 18400
RPM
Mepexena kapta Intel® 1350 Dual port GbE WY 1 3000 3000
LAN
JIBX PowerWalker VFD 600 APFC ILIT. 22 1800 39600
JIBXK Eaton 5P 650VA RM 1U IIT. 1 6500 6500
Mounraxna mada Hypernet CK-FNC1000-26U HIT. 1 9700 9700
Windows Server 2018 R2 IIIT. 1 20000 18000
Bceworo 200654

BucHoBok 10 3-ro po3ainy.

Tperiit po3ain — mpakTuyHU. B HbOMY CIpOeKTOBaHa Ta HAOYHO peajli3oBaHa

koprnopatuBHa Mepexa IT mignpuemcTsa. O0paHi HaMIOIUIBHIII €IEMEHTH MEPEexI, 3
TOYKH 30py COOIBapPTOCTI Ta MOKIIMBOCTI BIZIMOBIATH BUMOTAM I AMPUEMCTBA. Takox
OyJu TIpOBEICHI PO3paxyHKH COOIBAPTOCTI Ta 00’ €My HEOOXITHUX MaTepialiB. Pe3ynpraru
NOJIaH1 y BUTJISAI TaOIuIb. Pe3ynpTaToM po3paxyHKiIB € KiHIIeBa cO01BapTICTh NOOYI0BU
KOPIOPATUBHOI MEPEX1 Ha MANPUEMCTBI (B pO3paxyHKax 3a3HaueHa coO01BapTICTh
MatepianiB 0e3 ypaxyBaHHsS BapTOCTI poOIT MaiiCTpiB Ta Oy 11BEIbHUKIB).

3m

Apryw

No doxym.

ITionuc

Jlama
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BucnoBok

Po3po0iieHHs KOPHMOPAaTHBHOT MEpEeXi Ma€e BaXKIMBE 3HAUCHHS [UJIS1 PO3BUTKY
nignpuemMcTBa. Ha cboromHimHid JeHb po3poOka W BOPOBAIKEHHS JOKAJIbHUX
iHhOpMAIIHHUX CHUCTEM € OJHIEI0 13 caMuX I[IKaBUX 1 BAXIMBHX 3aBJaHb B 00JacTi
1HGOpMaIIHHUX TEXHOIOT1H.

3aBAaHHSAM aTeCTAllIMHOT MAriCTPeChbKO1 poOOTH OYyJI0 TPOEKTYBAHHS KOPIOPATUBHOT
mepexi ans [T-kommanii, sika 3aliMaeThCsl pO3POOKOIO Ta BIIPOBAKEHHSIM MPOrPaMHOTO
3a0€3MeUCHHS.

Jlns po3B’s3aHHS TOCTaBIEHOI 3ajadi 'y poOoTi OyjI0 MpoaHalli30BaHO Cy4YacHI
INPUHIUIM 1 OCOOJIMBOCTI MOOYIOBU JIOKAJIHUX KOMII FOTEPHUX MEPEX Ta Ha MIJCTaBl
BHBYEHOT'0 MaTepially CIIPOEKTOBAHO KOPIIOPATUBHY MEPEXKY.

B nepmomy po3auni Oyno poO3MNIIHYTO OCHOBHI THIIM MEPEXKEBOI apXITEKTYpH,
IIPOAHAII30BaHO OCOOJMBOCTI OCHOBHHUX TOIOJOII] KOMIT IOTEPHUX MEpEX Ta MPOBEACHO
OIJISIT OCHOBHUX MEPEXKEBUX OINEpaliiiHuX cucTeM. PO3risiHyTo NpUHUMIM TOOYI0BU
CTPYKTYpOBaHOi KaOENbHOI CUCTEMH; MepeBaru Ta HEIOJIIKM OCHOBHMX BH[IIB KaOeliB; a
TAaKO)XK MPU3HAUYEHHS OCHOBHMX KOMYHIKALIMHUX TIPUCTPOIB: MEPEKEBUX aJamnTepiB,
MOBTOPIOBAYiB, KOHIIEHTPATOPIB, MOCTIB, KOMYTAaTOPIB Ta MapLIPyTU3ATOPIB.

B npyromy poznuti Oyji0 BHBUEHO OpraHizaiilo Iepeaaul JaHuX y Mepeikax;
PO3TJISTHYTO €TaJOHHY MepexeBy Mojieib Mozenb OSI; a Takoxk aHO OrJisi CTaHIapTHUX
MEpEXKEBUX MPOTOKOIIB Ta TEXHOJOTH. PO3riasHyTo OCHOBHI €TamM NpPOEKTYBaHHS
KOPIIOPATUBHUX KOMIT FOTEPHUX MEPEK.

B TpeThoMy po3/11i11 BUKOHAHO MPOEKTYBAHHS KOPIOPATUBHOT KOMIT FOTEPHOI MEPEKI.
[Tigyac mpoeKTyBaHHS MEPExKI:

— TIPOBENICHO OIS MPHUMIIICHB, SKE 3aliMae KOMTIaHIsA, aHali3 CTPYKTypHu (ipmu,

pO3MiIIeHHSI pOOOUYNX MICIIh Ta OPICHOT TEXHIKH.
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— 00paHo (13MYHY Ta JIOTIYHY CTPYKTYPY MEpexki Ta JaHO OOIPYHTYBaHHS JAHOIO
BHOODY;

— CIIPOEKTOBAHO CTPYKTYPOBAaHY KaOCJIbHY CHCTEMY Ta TMPOBEIACHO PO3pPaxyHOK
JTOBXUHU KaOeto;

— 0OIpyHTOBAaHO BHOIp TEXHOJIOTII Ta METOY JOCTYILY;

— OOTrpyHTOBaHO BHOIp AaKTHBHOTO Ta I[ACHBHOTO OOJagHAHHS, CEPBEPHOTO
oOJaJiHaHHS Ta MPOTPAMHOT0 3a0€3MEYCHHS;

— HaBEJCHO PO3PAXyHOK BUTPAT (00IaTHAHHS Ta MaTepialibHI PeCypCcH) Ha TOOYIOBY
KOPHOPATUBHOI MEPEXI.

TakuMm YWMHOM, Yy BIATNOBIAHOCTI O TOCTaBIIGHUX 3ajiay, Oyjla CHpPOEKTOBaHA
KOpIIOpaTUBHA KOMIT IOTEpHA Mepeka, sika 00’ eHana 40 podounx CTaHIliH, 10 pO3MIiIIEH]
y 10 xiMHaTax, JJis CIJIBHOTO BUKOPHUCTAHHS 10 MEPEXkK1 BXOAATh IepudepiiiHi IpucTpoi: 2
npuUHTEpPHU, Ta 1 6araTopyHKIIOHATIBHUN TPUCTPIM.

Jlns moOy10BU Mepexki 0yiio 0OpaHo:

— MEPEXKEBY apXiTEeKTypy Ha OCHOBI CEpBEpYy, SK TaKy, IO J03BOJISIE HANATOJUTH
YiTKE yIpaBIIiHHS 1HPOPMAIII€IO Ta TaHUMH KOPUCTYBayiB, 3a0e3Meuye MBUAKUN TOCTYII 0
pecypciB 1 eekTHBHY OOpOOKY 3alMTIB KIIEHTIB; CIPOILYE MPOLEAYPHU PE3EPBHOIO
KOITIFOBAHHS; MM1JIBUILYE 3araJibHy 3aXUIIEHICTh MEPEXI 1 30epeKEHHS JaHUX;

— TOMOJIOTIIO 1€papXivyHa 31pKa, SIK Taky, 10 € BUCOKOMPOIYKTUBHOIO, 3a0e3meuye
Jerky Moaugikailio Mepexi nmpu nogaaBanHl HoBux PC Ta Mae BUCOKY HAIMHICTB;

— MepexHny texHojorito Fast Ethernet (cranmapt 100Base-T) 3 merogom moctymy
CSMA/CD (koneKTUBHHI TOCTYT 3 KOHTPOJIEM HECYUOT i BUSBIEHHSAM KOJIi31i1);

— 4-x mapHuit kabesib Ha OCHOB1 HEEKPAHOBAHOT Kpy4eHoi mapu kareropii Se — UTP
cat 5e (Unshielded Twisted Pair CAT 5e), sik Takuii, 110 € HEJOPOTUM Ta HE BHUKIUKAE
TPYIHOIIIB IPH MPOKIATaHHI;

— komytatopu TL-SL2428WEB Bing xommnanii Tp-Link, sik Taki, 1mo J03BOJISIOTH
MPOAYKTUBHO BUKOPUCTOBYBATH MEPEXKY MPH KOJEKTUBHOMY BHUKOPHCTaHHI OaraTtbMa
KOMIT FOTEpaMU;

— mepexeBuil ekpan WatchGuard XTM 26, gk Takuii, 1110 € IPOrpaMHO- anapaTHUM

KOMILIEKCOM «BCE€-B-OJTHOMY» 3 BUCOKOIO TPOAYKTUBHICTIO i €(DEKTUBHICTh 3aXUCTY JIaHUX;
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— mapuipytuzatop D-Link  DIR-615S Watch, sk Takuii, mo 3a0e3leuuTh
MIJKIIOYEHHS 10 MepeXi MOOITBHUX eJeMEHTIB (HOyTOyKiB) depe3 Oe3ApOTOBY TOUKY
nocrymny Wi-Fi;

— KoMIUIeKTawio cepBepy: Supermicro SuperChassis 825TQ-R740LPB/Intel Xeon
E5-2620V3 2.4G(2)/32GB DDR4-2133/300GB SAS 6Gb/s 10K RPM(2)/1TB SATA 6Gb/s
7.2K RPM(2)/Intel® 1350 Dual port GbE LAN, sk Taky, 1m0 MakCUMaJIbHO 3a0€3MEYUTh
BUKOHAHHS BCIX BHMOT, III0 BUCYBAIOTHCS 0 MEPEKI;

— omepariiiny cuctemy Windows Server 2018 R2.

[Tpu npoekTyBaHHI MepeKi OyJ10 BpaxoBaHO HEOOX1THICTh 3a0€3MeUeHHs HOPMaIbHOT
poOOTH MEpeKi MpH parTOBOMY BIIKIIOUEHHI )KUBIJICHHS a00 Mepenanax HalpyrH, A 40ro
nepeadavyaeThCsi BAKOPUCTAHHS JKepes 0e3mnepe0iiHOro KUBJICHHS.

Po3pobiiena kopnopaTuBHa Mepeka BIAMNOBIAA€ BCIM 3asBJICHUM BUMoraM. BoHa
JIETKO aJIMIHICTPYETBCS, IPO30Pa, a TAKOK IMPHU HEOOX1THOCTI MOKe OyTH pO3LIMpPEHA.

BnpoBamxkenHss po3po0seHoi Mepexi HaJaacTh yCTaHOBI HACTYMHI MOXJIMBOCTI:
3a0€3MeUnTh CKOOPJIAMHOBAHY CIILIILHY POOOTY MO pO3p00IIi, BIPOBAIKEHHIO Ta TECTYBAHHIO
MIPOrPpaMHOr0 3a0€3IMEeUEHHSI; J03BOJUTh BECTU CHUJIBHUU JTOKYMEHTOOOIr; 3a0e3MeduTh
edeKTUBHE BUKOPUCTAHHS CIIUJILHUX arapaTHUX 1 MPOTPaMHUX PeCypciB Ta Oyzae CIpHUsTH

[EHTPaJi30BaHOMY YIPABIIHHIO pOOOTHU KOMIIAHI].
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INEPEJIIK YMOBHHUX ITO3HAYEHb

CkopoueHHs 3HavYeHHS
IT iH(opMalIliitHi TeXHOJIOT1i
oC orepaiiiiiHa cucrema
CYb/J CUCTEMHU YTIpaBIIiHHS 0a3aMU JTaHUX
LAN Local Area Network, nokaiabHa KOMIT I0T€pHA MEpeka
IIK IIEPCOHATIBHUNA KOMI I0TEP
PC poOoya craHilis
VPN Virtual Private Network, BipTyaibpHa puBaTHa Mepexka
DHCP Dynamic Host Configuration Protocol, mpotokosn auHamMiqHOi
KOH(irypariii By3ia
DNS Domain Name System, cuctema JOMEHHUX IMEH
WINS Windows Internet Name Service , cityx06a MI>)KMEpPEKEBUX 1MEH
Window
CKC CTPYKTypOBaHa KabelbHa cucTeMa
OSl Open System Interconnection, B3a€EMO/Iisi BIIKPUTUX CUCTEM
1SO International Organization for Standardization, Mi>xHapoaHa
oprasi3aiiisi CTaHAapTH3aI1
MAC Media Access Control, KOHTpOIb TOCTYILY A0 HOCIS JaHUX
Pospobra xopnopamusroi Cmopinka Cmopinox
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BaB. kad.  [KpackeBuu B.€.
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Po3p06. Poauna C.C. TexHoJor1H Ol-2m-7
MNepesipus Camoitnenko A.T.




CkopoueHHs 3HAYEHHS

FTP File Transfer Protocol, mpoTtoxon nepenayi daiinis

SMTP Simple Mail Transfer Protocol, mpocTuii mpoTokos nepenayi MomTu

POP3 Post Oftice Protocol, momroBuit odicHnii mpoTOKOI

HTTP Hyper Text Transfer Protocol, mpoTokoi nepengayi rinepTekcra

CSMA/CD Carrier-sense multiple access/collision detection, MHOKUHHHI
JIOCTYII 3 KOHTPOJIEM HECY4Oi Ta BUSBJICHHIM KOJi311

MSAU Multistation Access Unit, MoJTyJib 0araToCTaHLIMHOTO TOCTYITY

FDDI Fiber Distributed Data Interface, posmozinenuii BOJOKOHHMM
iHTEepdeic JaHnX

LLC Logical Link Control, yrpaBiiHHS JOTITYHUMU 3B'I3KaMU

IP Internet Protocol, MepeskeBuii mpoTOKOJI

TCP Transmission Control Protocol, mpoTokoi kepyBaHHS Iepeaayueto

UDP User Datagram Protocol, mpoTokon gara rpam KopuctyBaya
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