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4
BCTYII

CydacHi TexHOJIOTIi mepenayl JaHUX HAJal0Th CBOIM KOpPUCTyBadaMm IIHUPOKI
MO>KJIMBOCTI MO OpTaHi3alli pi3HUX BUIB IMOCIYT 1 CEPBICIB:

1. opraHizailisi €JEKTPOHHOTO JOKYMEHTOOOIry ¥ BEIEeHHS 3arajJlbHUX apXiBiB
JOKYMEHTIB;
oprasizallis KOpIopaTuBHOI TeJae(hOHHOT MEPEXKI 3 €UHUM IIJIAaHOM HyMepallii;
oprasizallisi CHCTEM KOH(EPEHII-3B 3Ky, Y TOMY YHUCI1 BiJICOKOH(PEPEHII-3B’ A3KY;
noOyZoBa pO3MOAUIEHUX CHUCTEM BIJEOCHOCTEPEKEHHS 3 €IUHUM IEHTPOM
30epiraHHs JIaHUX;

5. oprasizailis JUCTaHIIMHOTO JOCTYIY 70 (haiiiB 1 cepBepiB 3 0azaMu JTaHUX;
NIAKIIOYEHHS 70 Mepexi [HTepHeT 3 MOXIIMBICTIO OpraHizamli  €IuHOi
KOPHOPATUBHOI MOJITUKH 1HPOpMAIiitHOT O€31eKH 1 T. 1H.

[lepepaxoBaHi MOXKJIUBOCTI JO3BOJISIIOTH CIIPOCTUTHU MPOLEYPH MO KEPYBAHHIO
BHYTpIIIHIMK Oi3HEC-poliecaMu i HaJaloTh KOMIIAaHIl psJi KOHKYPEHTHHX TepeBar, a
caMe 3a0e3MeYyIThCA: TPOCTOTAa KEPYBaHHS KOMIIAHIE0, TTPO30PICTh pOOOTH KOMITaHii,
ONEpPAaTUBHUI KOHTPOJb IISUIBHOCTI BCIX CIYKO 1 CTPYKTYPHUX MIAPO3AUTIB, JOCTYI J10
BCiX 1H(OpMaLIMHUX pEeCypCiB MIANPUEMCTBA B peaIbHOMY Yaci, ONepaTUBHUMN 3B’ A30K;
€KOHOMIsI 3ac001B Ha MKHAPOIHUX W MIKMICHKUX J3BIHKAX.

binbmiicte 1HQOpMaLIMHUX pIlIEHb, IO 3aCTOCOBYIOTHCS CHOTOAHI, HOCHTH
PO3MOAUICHUN XapakTep 1 BUMAara€ HasBHOCTI Ha MIAMPHEMCTBI a00 B opraHizaiii
BHUCOKOIPOJIYKTUBHOI KOPIIOPATUBHOI MEpexkKi Nepeaayl JaHuX.

OCHOBHUM 3aBIaHHSIM KOPIIOPATHUBHOI Mepexi € 3a0e3MedeHHs B3aeMOii
CUCTEMHUX JOJIaTKIB Ta OpraHizallisi JOCTyIy A0 HUX BiIJaJ€HUX KOPUCTYBadiB. TomMy
KOpIHOpaTUBHA MEpexka, sIK MPaBUIIO, € TEPUTOPIATIBHO PO3MOLIIEHOI0, TOOTO TaKOI0, 1110
o0’eanye odicu, MIPO3AUIM W IHII CTPYKTYpH, L0 NepeOyBaloThb Ha 3HAYHOMY
BIIJAJICHH] OJHI BiJ OJHUX. YacTo BY3JIM KOPHOPATUBHOI MEPEXl BUSBISIOTHCS
pO3TaIllOBAaHUMHU B PI3HUX MICTaxX, a 1HOM1 i KpaiHax.

TakuM 4MHOM, KOpIOpaTHBHA Mepeka — 1€ CKJIaJHa CHCTeMa, L0 BKIIIOYAE
TUCSAYl HAaWPI3HOMAHITHIIIMX KOMIIOHEHTIB: KOMIT IOT€pU PI3HMX THUIIIB, CUCTEMHE M
NpUKJIaJHEe TporpaMHe 3a0e3MeYeHHs, MEpEeXeBl aJanTepd, KOHLUEHTPATOpPH,
KOMYTaToOpu ¥ MapuipyTu3aTtopu, kabeiabHa cucrema. OCHOBHE 3aBlIaHHS TOJIATAE B
TOMy, MO0 I TpOMi3Ka M JIOCUTH JOpora cucTeMma sIKHailkpalie crpasisiacs 3
00poOKOI0 MOTOKIB 1H(OpMaIlli, 0 HUPKYJIIOTh MK CIIBPOOITHUKAMH MiANPUEMCTBA
W 1o3BoJsUIa TIpUKAMATH iM CBO€YAcHI W pallloHaIbHI PIMICHHS, 10 3a0e3Me4yrTh

BIDKMBAHHS MIANPUEMCTBA Y )KOPCTKIA KOHKYPEHTHIA 60pOTHO1.



1. METOJUYHI BKA3IBKHU 1O BAKOHAHHSI KOHTPOJIbHOI
POBOTHU

1.1.1Topsaa0oK MiATOTOBKH TA 3aXMCTY KOHTPOJIbHOI PO00TH

Hapuanbaum mmaHoM 3 auciuiuiind «KoMIm'roTepHi Mepexi» mepeadadyeHo
BUKOHAHHS OJHIET KOHTPOJIBbHOI pOOOTH CTYyACHTaMH 3a09HOTO  (aKyJIbTETy.
KonTponbHa po0OTa BUKOHYETHCS MPOTATOM CEMECTPY IICHs YCTAaHOBUUX 3aHSITh.
Pobora mnonmaerscs ocobucto Ha Kadeapy MnporpaMHuUX 3aco0iB Il MEpPEeBIPKU
BUKIagadeM. PoOoTa, BUKOHaHA 3 TpyOMMH MOMWIKAMH W BIIXWJICHHSMH BiJl BUMOT
METOJUYHUX BKAa31BOK, TOBEPTAETHCS CTYIEHTOBI Ui JOOMNpAIOBAaHHS. 3aXUCT

KOHTPOJIbHOT pOOOTH 311MCHIOETHCS M1 Yac eK3aMEHAIIMHOT cecii.

1.2.3aranbHi BUMOru 10 opopMJIeHHS MOSACHIOBAJIbHOI 3aNIMCKH

[TosicHIOBaJIbHY 3alIUCKY O KOHTPOJIBHOI pOOOTH BUKOHYIOTH 3 BUKOPUCTAHHSIM
KOMIT'FOTepa Ha apkyiiax Oiuoro namnepy dbopmarty A4 3 ogHoro 60Ky apkyiia. Po3mip
MOJIIB apKylIa: BEPXHE Ta HUKHE — 2CM, JIiBE — 2,5¢M, mpaBe — 1cM.

CTOpiHKM 3alMCKd HYMEpPYIOTh apaOChbKUMM HUPpamMH, AOJAEPKYIOUUCH
HacKpi3HOi HyMmepalii. Homep IpykyroThb y BEepXHbOMY NpPaBOMY KyTl CTOpPIHKH Oe3
KparkH B KIHIII.

TexcT 3amucku BUPIBHIOETHCS «IO MIMPHUHI», a03amHuil Bimctyn — 1,5¢cM,
MDKPSIAKOBUHM THTEPBA - «IIOTYTOPHUIN.

Tun wpudty - Times New Roman; kpecnenHsi — «3BuuaiiHe»; po3Mmip — 14;
KOJIp — YOpHHUIA.

[Tomunku, omucku Ta rpadiyHl HETOYHOCTI JOMYCKAEThCS BUIPABIATH
niA4YMIIeHHIM a0o 3adapOoByBaHHSIM KOPEKTOPOM 3 HACTYIIHUM HAaHECEHHSM Ha TOMY
K MicIi a00 MK psiIKAaMU BUIPABJICHOTO TEKCTY a00 rpadikv YOPHUM KOJIBOPOM.

BrnacHi Ha3BM B 3amuclli HaBOAATh MOBOI oOpwuriHainy. CKOpOYEHHsS CIiB i
CJIOBOCIIOJIYYEHb, SIKI BUKOPHUCTOBYIOTHCSI Y 3allMCIli, MOBHHHI BIANOBIAATH YUHHUM
cTaHjaprTaM 13 010:110TeYHOT Ta BUIABHUYOI CIIPABH.

3aranbpHuil 00csT pobot opieHTOBHO 30-35 CTOPIHOK.

[Ipy odopmieHHI MNOACHIOBAJbHOI 3alUCKU CIiJI OOOB’SI3KOBO HABOAMTH
3aBJIaHHS 10 NEPILOT 1 APYTroi YaCTUHU POOOTH.

CryzneHt 3000B’si3aHUN HaAaTH €JIEKTPOHHUM BapiaHT BUKOHAHOI pOOOTH Y

SIKOCTI JoJaTKa 40 MOSICHIOBAJILHO1 3aIIUCKH.



1.3.CTpyKTYypa KOHTPOJILHOI POOOTH Ta 3arajibHi BAMOIH /10 ii BUKOHAHHSA

KoHnTponbsHa po0OoTa ckiaaeTbes 13 ABOX 3aB/IaHb:

3ae0anna  Nel. «IlpobGnemu cTBOpeHHS 1 (PYHKIIIOHYBaHHS KOMII FOTEPHHUX
Mepex» — 1€ TEOpeTHYHAa YaCTUHA KOHTPOJIBHOI pPOOOTH, BUKOHYETHCS
BIJIMOBIZHO /10 TeMU pedepary, nmepesik TeM HaBeleHo y noaatky A. Homep temu
oOupa€eThCs 3a JBOMA OCTAHHIMH LIU(PPAMH 3a7T1KOBOT KHUKKH CTYACHTA.
3ae0anna Ne2. '"l[lnanyBaHHS KOPHOpPAaTMBHOI KOMI'IOTEpHOI Mepexi" —
MpaKkTUYHA YaCTUHA KOHTPOJIbHOI pPOOOTH, BHKOHYETHCS BIAMOBIAHO [0
3aBJAaHHS, 10 BUJAETHCS BUKJIaJJadyeM KOXXHOMY CTYJIEHTY Tpynu y
IHAUBITYaTbHOMY TIOPSIAKY.

CTpykTypy TMOSICHIOBAJIBHOI 3allUCKM KOHTPOJBHOI pOOOTH HaBEACHO Y

tabsumi 2.1.
Tabnuus 2.1 — CTpykTypa NOSCHIOBAJIbHO1 3aIUCKU
. HailimenyBaHHs po3/u1y (CTPYKTYpPHOTO €JIEMEHTa O6csr,
Ne pozminy
MOSICHIOBAJIBHOT 3aIHCKH) CTOp.
TuTynpHUN apKyLlI 1
biiank 3aBnaHHs 1
Pedepat 1
3micT 1
Beryn 1
1 [Ipo6nemu cTBOpeHHs 1 QYHKIIOHYBaHHS KoMl 1oTepHux | 10-15
Mepex (BIAMOBIIHO 10 TeMU 3aBaaHHs Nel)
2 [InanyBaHHS KOPIIOPATUBHOI KOMII'FOTEPHOT MEPExKi
[IponoBxenHs Tabmumi 2.1
2.1 [TocTaHoBKa 3a/1a4ul IPOEKTYBaHHS MEPEXI 1
2.2 Bubip, o0rpyHTyBaHHS BUOOPY Ta OMKMC MOJIET1 MEpexi Ta | 2
MEpEXKEBOI APXITEKTYpH
2.3 Bubip Tta kopoTka XapakTepucTHKa (I3MYHOI TOMOJNOrIi | 2
Mepexi
2.4 Bubip Ta ommc Tumy Ta ckiaay KaOenbHOI cucTemu | 2
MPOEKTOBAHOT MEpex1
2.5 Konpirypaitist MepekeBoro akTUBHOTO yCTaTKyBaHHS 0,5
2.6 Po3paxyHnoxk HEOOX1THOT KUIBKOCTI nacusHoro | 0,5
yCTaTKyBaHHS




2.7 Po3paxyHok 3aragbHO1 BApTOCTI MPOEKTOBAHOT MEPEXKI 1

2.8 Bubip ta omuc omeparliiiHoi cuctemMu Ta 3aco0iB 3axucty | 1,5-2
Mepexi

2.9 Kapra — cxema npoekToBaHO1 Mepexi 1
BucHoBKkH 0,5
[lepenik mocuiianb 1

Honatok A (oOrpyHTYBaHHS BapTOCTI ycCTaTKyBaHHS | 1
MPOEKTOBAHOI MEpEeXi y BIAMOBIAHOCTI 3 peaJbHUMU
npaiic-nuctamMmu  QIipM-IIOCTaYaIbHUKIB ~ MEPEKEBOTO
yCTaTKyBaHHS )

Honatok b (mosicHoBanpHa 3amucka — enekTpoHHui | CD

BapiaHT)

1.4.MeToauka BUKOHAHHA 3aBaaHusa Nel

3aBAaHHS BUKOHYEThCS HAa OCHOBI BHMBYEHHS JITEPATypHUX JKEpea IO
3aMpoONOHOBaHIM TeMi. BIAMOBIAHO 10 TEMH OMUCYIOTHCS CTPYKTYPHI ¥ PYHKI[IOHAIBHI
0COOJIMBOCTI MEPEKEBOT TEXHOJIOT 1.
[Ipu uboMy BapTO B1IOOPA3UTH:
- TIPU3HAYEHHs, POJIb 1 MICIIE MEPEKEBOT TEXHOJIOT1i BIAMOBIIHO 10 TEMH;
- OCHOBHI €Tanu PO3BUTKY;
- OCHOBHI IPUHIUIIU POOOTH;
- CKJIaJ 1 B3aEMO/I1I0 OCHOBHUX KOMYHIKAIIITHUX NPUCTPOIB;
- OCHOBHI XapaKTePUCTUKH POOOTH;

- OCHOBHI HaIllPpsAMKHU PO3BUTKY u YAOCKOHAJIFOBAHHA.

2.5 MeToauka BUKOHAHHSA 3aBIaHHA No2

Merta 3aBmaHHs - TpUAO0aHHS HABUYOK IUJIAHYBaHHS  KOPIOPATHUBHOT
KOMIT'TOTEPHOT MEPEeKi, MPOCKTYBAHHS 1 pO3PAXYHOK KapTU-CXeMU Mepexi. [Ipu npomy
CTYJIEHTY HEOOX1THO PO3POOUTH pallioHAIbHY Ta THYYKY CTPYKTYPHY CXEMY MEpPEexki y
BIJIMOBITHOCTI 3 3aBJaHHSAM 3 YpaxyBaHHSAM 3a0e3MeUYeHHs HEOOX1THOTO PIBHS 3aXUCTY

iHpopMmarIii.

TeopeTuuHi BiTOMOCTI 111 BUKOHAHHS 3aBIAHHA

KopnopaTuBHa Mepexa - 1l CKJIQJHUM KOMIUIEKC B3a€EMO3ICKHHUX 1

y3ro/KeHO (DYHKIIIOHYIOUMX MPOTpaMHUX 1 amapaTHUX KOMIIOHEHTIB, SIKU 3a0e3neuye
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nepenady iH@opmaiii MK PI3HMMH BIIJAJIEHHMMH JOJaTKaMU ¥ cHCTeMaMH, IO
BUKOPUCTOBYIOTbCA Ha MIANPUEMCTBI. TakuM YMHOM, KOpPIOpaTHBHA Mepexa - I
Mepexa, I0 MATPUMYE poOOTYy MIAMPUEMCTBA, SIKE BOJIOJIE JTAHOK MeEpekero, 1
KOpPUCTYBauaMH TaKOi MEpeXi MOXYTh OyTH TUIBKH CIHIBPOOITHUKHA KOHKPETHOTO
HIANPUEMCTBA.

CtpykTypa KOpIOpPaTHBHOI MeEpeXi B IUIOMY BIANOBITA€E Yy3arajlbHEHIN
CTPYKTYp1 TEJIEKOMYHIKAI[IHHOT Mepexi. AJie € W BIAMIHHOCTI, HaNpuKIaJ, Ha3BU
CTPYKTYPHUX OAMHHUIb KOPIOPAaTUBHOI MEpexl, SK MpaBWIo, BIAOMBAIOTH
OpraHizalliiHy CTPYKTYpy MiANPUEMCTBA. 3alie)KHO BiJl MacIITabiB MiANPUEMCTBA
PO3PI3HAIOTH: MEpeXki BIAJLIIB 1 poOOUMX TPy, MEpeKl OYAMHKIB 1 KAMITYCIB 1 Mepex1
MaciTady mianprueEMCTBA.

Mepeorca 6i00iny CTBOPIOETHCS HAa OCHOBI OYIb-sIKOT CTaHIAPTHOI TEXHOJIOTi
JOKAJIbHUX MEpEeX 1 OXOIUTIOE BCl1 MPUMILIEHHS, L0 HajlexaTh Binauly. ['omoBHe
NpU3HAYEHHS Takoi Mepexi - TMOAUT JIOKAIbHMX pecypciB. s Takoi Mepexi
XapaKTepHU oA1H a00 MAaKCUMYM JIBa TUIU ONEPALIMHUX CUCTEM.

Mepexa BIiIIUTy MOXE BXOAUTH JO CKJIaAy Mepexi OyauHKy abo Mepexi
KaMITyCy, a MOXE SIBJISITU COOOI0 MepexKy BimmaneHoro odicy mianpueMcTBa. Y 1bOMY
BUIAJKY Mepexa oQIiCy MiAKIIOYAETbCS 10 Marictpail KOpHOpaTUBHOI Mepexi
NIANPUEMCTBA 3a JOMOMOTOI0 OJIHIET 3 TEXHOJIOTIH IIMPOKOMACIITA0OHUX MeEpex
(WAN).

Mepeoca 6yOounky TOETHYE MEPEX1 BUIAUNB y MeXaxX OJHOro OyAWHKY, a
Mepexxa Kammycy - oOfHlei Ttepuropii. Jns moOyZOBM TaKMX MEPEX TaKOXK
BUKOPUCTOBYIOTbCA TEXHOJIOTIi JIOKaJbHUX Mepex. Halwactime wmepexa OyAauHKY
OynyeThCs SIK 1€papxiyHa, 13 BJACHOK MAariCTpajullo, OPraHi30BaHOK Ha OCHOBI
texnosorii Gigabit Ethernet, 10 skoi mnNpUEAHYIOTBCA Mepexkl BIUIAUIIB, IO
BUKOPHUCTOBYIOTh, HANIpUKIaa, TexHosorito Fast Ethernet.

Mepeorci macumaby nionpuemcmea BIIPI3HAIOTHCS MACIITa0HICTIO i BUCOKUM
CTYNEHEM HEOJHOPIAHOCTI (PI3HI TUNU KOMM'IOTEPIB, NE€KUIbKA THUIIIB ONEpAIITHUX
cucteMm, 0e3iiu pi3HUX noAarkiB). | Bci 1 HEOJHOPINHI YaCTUHU MEPEeXKi MOBHUHHI
MpAaIlOBATU K €UHE 111JIe, HaJJal0ul KOPUCTYyBavyaM MPOCTUH 1 3pyUYHHI TOCTYM JI0 BCIX
PI3HOMaHITHUX PECYPCIB MEPEXKI.

KopnopaTtuBHy mMepexxy KOPUCHO PO3IJIAIATH SIK CKJIAJHY l€papXiuHy CUCTEMY,
[0 CKJIAJa€ThCcsl 3 JEKUIPKOX B3a€EMOJIIIOYMX PIBHIB. Y OCHOBI CHCTEMH, IO

MPE/ICTABIIAE KOPIOPATHUBHY MEPEXY, JEKUTh pPIBEHb KOMI'IOTEPIB - IEHTPIB



9

30epiranHs ¥ oOpoOku 1HdOpMalii, 1 TpaHCIOPTHA MIACUCTEMa, IO 3ade3rnedye
HaJliHy nepefady iHGOpMaIIHHUX MaKeTIB MK KOMI'TOTEpamMHu.

Hag TpaHCHOpPTHOIO CHCTEMOIO MpaLIOE PIBEHb MEPEKEBUX OMNEpALITHUX
CUCTEM, IO OpraHizye poOOTy J0JATKIB y KOMM'IOTEpax 1 HAJa€ yepe3 TPaHCHOPTHY
CUCTEMY PECYpPCH CBOT'O KOMIT'IOTEPA Y 3arajibHe KOPUCTYBAaHHS.

Hap omepariiiiHoto cuCTeMOIO MpalolOTh Pi3HI AOJATKH, aje 4yepe3 0COOJIUBY
pOJIb CUCTEM KepyBaHHs 0azaMM JIaHUX, 110 30€piraloTb B YNOPSAKOBAHOMY BUTJISI
OCHOBHY KOPHOpPATHBHY I1H(oOpMaIlito, el KJIac CUCTEMHHMX IOAATKIB BUAUISIOTH B
OKpEMHi piBeHb KOPIOPATUBHOT MEPEXKI.

Ha nactymHoMYy piBHI Npallol0Th CUCTEMHI CepBicH, siKi, kopuctyrouuch CYB/I,
AK 1HCTPYMEHTOM JUIsl TOIWIYKY MOTpIOHOI iH(opMallii, HaIalTh KIHIEBUM
KOpHUCTYBauaM 110 1HGOpMAIIil0 B 3pYUHIN s yXBajeHHs pilIeHHS (opMi, a TaKOXK
BUKOHYIOTh JI€AKl 3arajbHl JJIg MIANPUEMCTB BCIX THUIB HpoueAypu oOpoOKu
iHpopmartii. Jo Takux cepBiciB BIAHOCIThCS, Hampukiana, ciayxb6a WorldWideWeb,
CUCTEeMa E€JICKTPOHHOT MOIITH i 6araTo 1HILIKX.

I, napemri, BepxHiil piBeHb KOPIOPATUBHOI MEPEXkKI MPEICTABISAIOTH CleliaibH1
MPOrpaMHi CUCTEMH, K1 BUKOHYIOTh 3aBIaHHs, CIEU(IUH1 IJIs JaHOTO MIJIPHEMCTBA
a00 MiANPUEMCTB JaHOro Tuiy. [IpukiagaMu TakuX CUCTEM MOXKYTh CIYKUTU CUCTEMHU
aBTomaTu3auii OaHKy, oprasizaiii OyXraarepcbkoro oOJiKy, aBTOMAaTH30BAHOTO
MPOEKTYBAaHHs, KEpyBaHHS TEXHOJOriyHUMM mporecamu W T.1. KiHneBa wmeta
KOPHOPaTUBHOI MEPEX1 BTUIEHAa caMe B MPUKIAJHUX IMPOrpaMax BEPXHBOI'O PIBHS, aje
JUISL IXHBOT YCIIIIHOI poOOTH a0CONIOTHO HEOOXITHO, 100 MIJCUCTEMH 1HIIMX PIBHIB

YITKO BUKOHYBAJU CBOT (PyHKIII1.

TpancnopTHa cuctemMa Mepexi (kabeiabHa CUCTEMa Ta aKTUBHE YCTAaTKYBaHHS )
CTBOPIOE OCHOBY ISl B3a€MO3AJIECKHOT pOOOTH OKpEMHUX KOMII'IOTEpIB, TOMY ii 4acTo
OTOTOKHIOIOTh 13 CaMHUM MOHSATTIM "KOpIopaTUBHA Meperka', BBa)Katouu BCl 1HII1 PIBHI
# KOMIIOHEHTH MEpeXi MPOCTO HaAOyA0BOKW. Y CBOIO Uepry, TPAaHCIOpPTHA CHCTEMa
KOPIOPATUBHOI MEPEK1 CKIATAETHCS 3 PSAY MIJCUCTEM 1 €JIEMEHTIB.

BiamoBigHo 10 cydacHMX BuUMOr Oi3Hecy, MepexkeBa I1HPpPaCTpyKTypa
KOPHOPATUBHOI MEPEKi MOBUHHA HaJaBaTH BUCOKOMPOAYKTUBHUN JOCTYN ISl BEIUKOT
KUTBKOCT1 POTOBUX 1 0€3APOTOBUX NMPUCTPOIB. JJIs IbOTO, SIK MPaBUIIO, HEOOXIIHI:

— BHCOKA IIUIbHICTh OPTIB y MEXaX 0OMEKEHOT0 IPOCTOPY;
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— pilIeHHs 10 3a0€3MeYeHHI0 BUCOKOT JOCTYITHOCTI CEpPBICIB Y MeXax Mepexi
(HA - High Availability);

— MOXJIMBICTh THYYKOTO HApOIIyBaHHSA MOPTIB 13 YacoM, HAMpHUKIaA y MIpy
301IBIICHHS A00OHCHTIB;

— Tmojaua XuBJIeHHs o MepexeBomy kademo (PoE - Power over Ethernet).

Benuka i HaifuacTimie 3pocTaroda KiIbKICTh KOMYTAaTOPIB 1 IHIIMX MPUCTPOIB
MEpEXKEBOro TUNY (MaplIpyTU3aTOPU , MDKMEpPEXEBI €KpaHH W T.I. ) BUMAarae
HasSIBHOCTI €IMHOT CUCTEMH KEPYBAaHHS i1 MOHITOPUHTY BCIX IPUCTPOIB MEPEXKI.

Bcei mepepaxoBaHi mpoGiemMu  oprasizaunii TpaHCHOPTHOI 1HGPACTPYKTYypH
MepexXi  MOXYTh OyTH  YCHINIHO BHUPIIICHI, $KIIO KEPYyBATHCS CTaHAAPTHUMU
MOJICNIIMH TTOOYTOBU TaKUX MEPEK.

Ha panmit  4yac BioMi JBa OCHOBHUX MIAXOAM MOOYJOBU TPAHCIOPTHOI
1HPaCTPYKTYpH MEpEXi: ABOPIBHEBA MOJENb 1 TpUpIBHEBA. [cTOpUYHO mepiioo Oyra
po3po0bJieHa TpupiBHEBA MOJIENb, 1110 Nepedayae HasBHICTh HACTYITHUX KOMIIOHEHTIB:

- PpIBHS IOCTYILY;

- piBHS po3noAury (arperaiiii);

- piBHSA sApa.

Pigenv 0ocmyny BignoBifae 3a MIIKIIOYEHHS! KOPUCTYBATBHUIBKUX MPUCTPOIB
10 Mepexi. Ha meomy piBHI opMyeTbesi MepexkeBuil Tpadik, a TaKoXK 3A1HCHIOETHCS
KOHTPOJIb AOCTYIY 10 MEPEXKI.

Pigenwv poznooiny Bupiiye Tpu 3agadi:

— 130JI1I1s1 HACJIIKIB 3MIHH TOIIOJIOTI;

— KepyBaHHsS PO3MIPOM TaOJIUIll MapIIPyTU3ALLIi;

— arperaiiisi MepexxeBoro Tpadika.

TakuM 4yMHOM, Ha IOMY PIBHI 3AIMCHIOETHCA MapIIPyTHU3ALIsl MK OKPEMUMU
MiMEepeKaMu, 3aCTOCOBYIOThCS MOJITUKU O€3MeKku, nepeaada tpadika 311HCHIOETCS Y
BIIMOBIAHOCTI 13 3aJJaHUMH TMPIOPUTETAMHU, MPAIIOIOTh MPOTOKOJIU, IO 3a0€3MeUyIoTh
B1JIMOBOCTINKICTh MEPEXKI.

Pigenv a0pa mnpuzHaueHU N1 BHCOKOIIBHJIKICHOI mMepenadi MepekeBOro
Tpadika ¥ MBHIKICHOT KOMYyTallii makeriB. ToMy Ha MEpEKeBHX MPUCTPOSX IHOTO
pPIBHS HE BBOASATHCA JOAATKOBI TEXHOJOTII, IO BIAMOBINAIOTH 3a (UIbTpalito abo
MapuIpyTH3allil0 MaKeTiB. ICHYIOTh JBa TUMHU SApa: BUPOJKEHUN THN sAlpa 1 SApO Ha
OCHOBI1 0a30BOi Mepexi.

Bupoooicenuii mun s0pa BUKOPUCTOBYETHCS B HEBEJIMKUX KOPIOPATUBHUX

MCEpCKax 1 CKIIaJa€ThCA 3 OHOIO MapIpyTHU3aTopa.
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A0po na ocHosi 6a3060i mepedci CKIANAETHCS 13 TPYNH MapUIPyTU3aTOPIB,
3B'SI3aHUX MIBUAKICHUMU KaHAJIaMH 3B'A3KY

3aranpHa CTPYKTypa TPAHCIOPTHOI CUCTEMHU MEpEeX1 y BIAMOBIIHOCTI 3 TaKOIO
MOJIEJITIO IPEACTABIICHA HA PUCYHKY 2.1.

HacTtynHum JIOriYHMM €TaroM pPO3BUTKY JAM3aliHy Mepexl cTajla JBOPIBHEBA
MOJieNlb, Yy SKiM 00'enqHanu piBeHb arperaimii W piBeHb sjapa Mepexi. [ 010BHUM
JOCTOTHCTBOM IIi€1 MOJIeNIl BBAXKAETHCS MOXKJIIMBICTh ICTOTHO CKOPOTUTH BUTPATH Ha

yCTaTKyBaHHS Ta OOCIIYTOBYBAaHHSI MEPEXl1 Yy MOPIBHAHHI 13 TPUPIBHEBOIO MOJEILIIO

WAN
Mazicmpanshuit [japraepn \
Ppieenp

Pigenv po3nooiny / CepBepu

Pigenv oocmyny %

(pucyHoxk 2.2).

IIK po6ounx rpyn

Pucynok 2.1 — IepapxiuHa cTpyKTypa TpaHCIOPTHOT CUCTEMU
[TinBuiieHHsT HAIIMHOCTI JBOPIBHEBOI MEpEeXKi MOXkKe OYTH JOCATHYTE 3a
paxyHOK 3a0e3MeyeHHs] BIAMOBOCTIMKOCTI pOoOOTH KITIOYOBUX MEPEKEBUX EJIEMEHTIB 1
By31iB. JlJi1 1[bOr0 HAMOUIbII BIAMOBIIAbHE AaKTUBHE YCTAaTKYBaHHS W KaHaJIUd MOXYTh
nyomoBaTucs abo pesepByBatucs. Kpim Toro, MoxHa mnepeHampaBisTu Tpadik IO

AJIbTCPHATUBHUX NIJIAXAX.



IlepconanbHi koM 10TEpU
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Po0oui cTanmii

Pucynok 2.2 - JIyOntoBaHHS KJIIOUOBUX €JIEMEHTIB MEPEXI

Axmusne mepedsicese ycmamkysauHs - 1€ MapLIpyTH3yrode i/abo KOMyTyroue
YCTaTKyBaHHS Il CTBOPEHHS IHTEJIEKTYyaJlbHOTO MPOLIAPKYy B paMKax BCIET Mepexi.
Came 1e ycTaTKyBaHHS 3a0e3neuye KIIOYOBUH TapaMeTp - MeEXaHI3M SKOCTI
oOCITyroByBaHHs, IO JO3BOJISIE B paMKax OJIHIET Mepexki mepenaBaTH pPI3HOPIIHHIMA
Tpadik.

AKTHBHE MepeKeBe YCTaTKyBaHHs HEOOXITHO BUOMpATH BIANOBIAHO JO BUMOT
MPOEKTOBAHOI MEpeXi, 3 OIVISAY Ha Takl MapaMeTpH, sK BeluyuHa Tpadika, IO
NepPeIaeTbCs, MOXJIMBICTh HAPOIIYBaHHS MEpPEXkKi, CYMICHICTh ycTaTKyBaHHA. Kpim
TOr0, HEOOX1HO BPAaXOBYBaTH THUIl YCTaTKyBaHHS - MapUIpyTU3aTop abo KOMyTaTop, 1
Horo xapakrepuctuku. IIpucTpiii NOBUHEH BIJAMOBIJATH BHUMOTraM IO KUIBKOCTI
iHTepdeiiciB 1 IXHbOMY THIY, MO MPONMYCKHIA 3JaTHOCTI, MO MPOTOKOJIAX, SIKI HUM
NIATPUMYIOThCS. TakuM YWMHOM, THII TPUCTPOIO OOUPAETHCS BUXOASYM 3 HOTO
MOJIOKEHHSI B MepexXi, 3 HEOOXITHUMH XapaKTepuCTUKamMHu, Oepyuyu 0 yBaru
pexoMeHalii BUpoOHHKaA.

OcHOBHI TeHJIeHLIi PO3BUTKY I 1MOOYIOBM cy4dacHOi 1H(PPACTPYKTypHu
KOPIOPAaTUBHUX MEPEX ChOroAHI 0a3ylOThCs Ha MPUHIMIAX I[EHTpasi3allii cepBiCiB.
Takuit migxin 3a0e3mneuye UUIMHA psii TIepeBar: CKOPOYEHHsSI BUTPAT Yy BIAJAJICHUX
odicax Ha 0OCTYyroByBaHHS MEpEXi i yTpUMaHHS MepCoHaNy, MIABUIICHHS IIBUAKOCTI

MIAKITIOYEHHS HOBUX 0(iCiB, HASBHICTh €IMHUX KOPIIOPATUBHUX MOJITHK.
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VY Bumanky mneHTpamizaiii Bci BigganeHi opicu KOMMaHii B paMKax BEJIUKOi
KOPHOPAaTUBHOI MeEpexl MiJKII0YalThCAd 0 LEeHTpalbHOro odicy, a ToMy Yy
IeHTpaIbHOMY 0dici HEOOXiTHO 3a0€3MeUUTH BUCOKY BIAMOBOCTIMKICTH 1 HEOOXIJIHY
MPOYKTUBHICTb.

BupimuTty 1i 3aBIaHHA MOXKHA 3a JOMOMOIOI0 IIIOTO PSAYy YCTaTKyBaHHS,
JOCTYITHOTO Ha PUHKY, Hampukiaja, komnaHis Cisco Systems mpomnoHye Ijsi IbOTO
mozen mapupytuzatopiB cepii ASR1000/9000 ab6o Cisco 7600, siki peanizyroTh
HaJIiHI ¥ BuUcokomponaykTuBHI (yHkuii. Tak, mapmpytuzaropu cepii Cisco 7600
3a0€3MeuyoTh MPOAYKTUBHICTh Ha PiBHI JIEKUIBKOX ['0IT/C Ha CIIOT, BUITYCKAIOTHhCS B
pi3HuX ¢dopmax-pakTopax 1 MIATPUMYIOTh MOJIMIIEHI MOAYJIl ONTUYHUX 1HTEep(deiciB
JUIsl HAJIaHHSI BACOKOTIPOAYKTUBHUX MOCIYT Ha PiBHI sApa.

Jlyist BUpIIeHHS 3a7a4 sSApa MOKHa BUKOPHUCTOBYBATH TaKOK KOMYTAaTOpH cepii
EX 4200 1 EX 8000 xommanii Juniper Networks, siki O3UIIIOIOTECS BUPOOHUKOM Ha
piBeHb arperaiiii, 200 croay4YeHul piBeHb arperauis+sapo.

Hanpuxnan, komyratopu cepii EX 8000 mo3uiiiroroThCcsi Ha piBEHb spa MEPexi
s arperamii 10GE 1 1GE mnopri. Ilepegbavaerncsi, 1o Beauka Mepexa Mae
TpUpPIBHEBUN U3aiiH 1 B ocHOBHOMY arperauii migisratotb 10GE moptu. Ha piBenb
JocTyny KoMmmadis Juniper npornonye cepito komyratopis: EX 2200, EX 3200.

Kabenvna ingppacmpyxmypa TpaHCIOPTHOI CUCTEMHU KOPIIOPATHBHOI MeEpExi
Moxe OyTu abo BIacHOW0, abo0 HajexkaTH omepaTopoBi 3B'sI3Ky. Bubip omHoro 3
MO>KJIMBUX BapiaHTIB, TaK caMo sIK 1 BUOIp cepefoBHILAa Ta TEXHOJIOTI mepeaayl TaHux
(ontuka, migs, MPLS, FR) 3anexuTs Big 1ieH 1 3aBaHb, ajie B [IUUIOMY BJIacHI KaHaIU
3B'I3Ky BUT1IHI NMpU MOOYAOBI JIOKAJIBHOI/KaMIyCHOI MEpeXi, a KaHaJIh orepaTopa
3B'SI3KY - IPU MOOYI0B1 PO3NOJIIEHUX KOPIIOPATUBHUX MEPEK PIBHS MICTa, KpaiHU.

B3arani ocCHOBOIO [IJIi CTBOPEHHsSI Cy4YacHUX I1H(QOpPMaALIMHUX CHUCTEM €
ctpykTypoBani kabenbHi cuctemu (CKC). 3aBasku cBoiil yHIBEpCaIbHOCTI, THYYKOCTI U
TPUBAJIOMY CTPOKY €KcIulyaTalii 0e3 MOpaiabHOro CTapiHHA BOHM 3a0€3MeyyroTh
HaWBUII TapaHTii 30epekXeHHs I1HBECTULIN, 110 HANOpaBISIIOTh HA PO3BUTOK
iHpopMaIiitHOT IHPPACTPYKTYPH.

CKC noennytoth y €eAMHY cUCTEMY 0€3J114 pPi3HUX 110 CBOEMY (PYHKIIOHATBHOMY
NPU3HAYEHHIO MIJACUCTEM i mepeaadl iH@opmalii: JoKalbHI OO0YHMCIIOBaIbHI U
TenedoHHI Mepexi, cucteMu Oe3neku, BimeocrnocTepexeHHss W T.7. CTBOpeHHsS Takoi
yHIBEpCaJIbHOI KaOeJIbHOI cUCTEeMH OYIUMHKY (200 IIOT0 KOMIUIEKCY OYJAMHKIB) 3HAYHO
CIOpPOUIY€E TPOLEAYPH MOHITOPUHTY, KOHTPOJIIO I KepyBaHHs, 3a0e3ledye BHCOKY

HAJIMHICTh (QYHKIIIOHYBAaHHS BCiX MIJCUCTEM, 110 BXOASTH 110 ckiaxy CKC.
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3aBasku BLAKpUTIN apxitektypl ¥ THyukocTi CKC nerko amantyrotbes 10
OyIb-sSKUX 3MIH Y KOH]Irypalii KoprnopaTuBHOT Mepexi. HaliO1bI1 TOMITHUM SIBUILIEM
Ha puHKy BUcokomBHakicHuX CKC crana nosBa cuctem kateropii 6 1 7.

Cnig BIAMITUTH, 110, CTBOPIOIOYM TPAHCHOPTHY CHCTEMY KOPIOPATHUBHOI
Mepexi mepefadi JaHuX, CydyacHe MIAMPUEMCTBO MOXe BUOpaTH ad0 MYyJIbTUBEHIOPHE
(6a3yeThCcsi Ha yCTAaTKyBaHHI JEKUIBKOX BHPOOHUKIB), a00 MOHOBEHJOpPHE PIIICHHS
(cxnamaerbes 13 MPOAYKTIB OJAHIET KoMMaHii). 3a3Buyail mpu BHOOpP1 TOrO YW IHIIOTO
BaplaHTa pillleHHs1 6araTo 3aJIeKUTh BiJ KOHKPETHUX yMOB. [Ipote, pimieHHI0 "3 0JHUX
pyk" HajarTh nepepary Haituacrime. CripaBa y TOMY , 110 TaKe PIlLIEHHS:

— JIO3BOJIIE JOMOTTHCSI 3HAYHOI €KOHOMIi KOINTIB III€ Ha eTarl CTBOPECHHS

MEpexi;

— JI03BOJISIE YHUKHYTHM TpOOJIEM 13 CYMICHICTIO PI3HUX BHUIB MEPEXKEBOTO

yCTaTKyBaHHS;

— TIOJIETIIY€E CTBOPEHHS €IMHOI CUCTEMU KEPYBaHHS;

— CIPOIIYE 1 3CHICBIIOE aIMIHICTPYBaHHS ¥ 0OCITYrOBYBaHHS;

— 3HIKYE eKCIUTyaTalliifHl BUTPATH;

— 3ale3nedye BIANOBIAAIBHICT, BUPOOHUKA HE 32 (DYHKI[IOHYBAHHSI OKPEMHX

OJIMHHULIb YCTaTKyBaHHS, a 32 poOOTY Mepexi a00 CUCTEMH B LILJIOMY.

KopnopaTuBHa omnepauiiiHa cucremMa BiIpI3HSIEThCS 3JaTHICTIO J00pe Ta
HAJIHO TpalloBaTH y BEIMKUX Mepexax. TakuM MepekaM OpraHiuHO BIIACTUBHUUI
BUCOKUM CTYMHiHb TETEPOreHHOCTI NPOrpaMHUX 1 amaparHUX 3aco0iB, a ToOMY
kopriopatuBHa OC moBuUHHA 0€3MPOOJIEMHO B3aEMOIISTH 3 ONEPAIIMHUMU CUCTEMaMHU
PI3HUX THUIIB 1 MPAIIOBATH HA PI3HUX anapaTHUX 1miaTdopmax.

MepexeBi OC MoxyTh OyTH pO3JAUIEHI Ha ABl TPyNu: Maciitady Bigauly M
Macmtady mignpueMmctBa. OC s BigauTiB abo pobouux rpyn 3a0e3nedyyrTh Habip
MEpEXKEBUX CEPBICIB, BKIIOYAIOUM PO3MOALUT (aiiiB, AOJATKIB 1 NpuHTEpiB. BoHu
TaKOX MOBMHHI 3a0€3Me4yBaTH BIACTUBOCTI 3aBaJJOCTIMKOCTI, HAIPUKIIa/, MPALIOBATH 3
RAID-MacuBamu, miaATpUMYBATH KJIACTEPHI apXITEKTYPH.

IIpu BuOOpi kopropatuBHOi MepexeBoi OC, y mepmry uepry, MOTpPIOHO
BpPaxOBYBaTH HACTYITHI OCHOBHI KPUTEPIi:

1) 3miHtoBaHa (MacmiTaboBaHa) B IIMPOKUX MeEXaxX MPOJYKTHBHICTh, 3aCHOBaHA

Ha MIATPUMII 0aratonmpouecopHUX 1 KIaCTEpHUX IUaTgopM (TYT ChOTOMAHI
migepamu € ¢ipmoBi Bepcii Unix, IO MOKa3ylOTh PICT MPOAYKTUBHOCTI,

OJIM3BKUHN 710 MIHIKHOTO, IPHU 3POCTAaHHI YUCia IPOLECOPIB 110 64);
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MOXHBICTh BUKopuctanHsi OC y s4KOCTI  cepBepa J0JaTKiB, TOOTO
3IaTHICTh MIATPUMKH JEKUIbKOX MOMYJSIpHUX YHiBepcanbHux API, Takux, siki
703BOJISLTM O BUKOHYBaTHCs B cepenoBuili miei OC, Hampukiaa, ToAaTKam
Unix, Windows, MSDOS, OS/2. 1Ii nomaTku TOBHHHI BHUKOHYBaTHUCS
edexTuBHO, a 11e o3Havae, Mo OC MoBHHHA MIATPUMYBATH OaraTOHUTKOBY
0o0poOKy, 110 BHUTICHA€ 0aratro3ajayHiCTh, MYJbTUIIPOLIECYBAHHSI
BIpTyaJbHY NaM'ATh;

HasBHICTh MOTYXKHOI IIEHTPAJII30BaHOI IOBIAKOBOI CIYX0M (Takoi, HampuKiIa,
sk NDS xommnanii Novell, a6o StreetTalk kommanii Banyan, a6o Active
Directory kommnanii Microsoft). Pons meHTpaiizoBaHoi JHOBIAKOBOI CUCTEMH
HACTUIbKM 3HA4YHA, 1[0 HAWYacTille camMe IO SIKOCTI JOBIJKOBOI CHCTEMH

owiHIo0Th npuAaTHicTs OC 15 poOOTH B KOPIIOPATUBHOMY MacIuTaoi.

OxpiM nepepaxoBaHUX OCHOBHUX KpuTepiiB mpu  BubOopi OC wmacmTady

MIAPUEMCTBA HEOOX1THO TAKOK BPaXOBYBAaTH 1 HACTYITHI XapaKTEPUCTHUKU

OpraHivyHa MiITpUMKa 0araTocepBepHOI MEPEXKI;

BHUCOKa €(DEeKTUBHICTH (PalIOBUX OMepalliif;

MOXKJIMBICTh €eKTUBHOI iHTerpaiii 3 imumu OC;

rapHi NEePCHEeKTUBHU PO3BUTKY;

edekTrBHA poOOTa BiIJJaICHUX KOPUCTYBAUiB;

HaJaHHS pI3HOMAHITHMX CepBiciB: (Qailn-cepBic, NPUHT-CEPBIC, Oe3meka
JaHUX 1 3aBaJIOCTIMKICTh, apXiByBaHHS JaHUX, clIyx0a oOMIHY
MOBIJOMJICHHSAMH;

NIATPUMKA PI3HOMAHITHUX CHCTEM YIpPaBIiHHS 0a3aMM JIaHUX;

pI3HOMaHITHI nporpaMHo-anapartui xoct-margopmu: IBM SNA, DEC NSA,
UNIX;

pizHoMaHiTHI TpaHcnopTHi mnpotokonu: TCP/IP, IPX/SPX, NetBIOS,
AppleTalk;

NIATPUMKA PI3HOMAHITHUX ONEPALIHHUX CUCTEM KIHIIEBUX KOPHUCTYBayiB:
DOS, UNIX, OS/2, Mac;

NiATPUMKA MepekeBoro ycratkyBaHHs ctanaaptiB Ethernet, Token Ring,
FDDI, ARCnet;

HAsIBHICTh MONYJSPHUX MNPUKIAAHUX 1HTEPPENCIB 1 MEXaHI3MIB BHUKIUKY
BuiIydeHux npouenyp RPC;

MOXJIMBICTh B3a€MOJIIi 13 CHUCTEMOIO KOHTPOJIIO U KEpYyBaHHS MeEpexkero,

MiATPUMKA CTaHAAPTIB KepyBaHHsS Mepexkero SNMP.
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SIKIII0 TOBOPUTH MPO KOHKPETHI OTIEPAIliiiHI CHCTEMH, TO MOYKHA BiJI3HAYHTH,
mo wmepexeBi OC Banyan Vines, Novell NetWare 6.x, IBM LAN Server, Sun NFS,
Microsoft LAN Manager i Windows NT Server MoXyTh BHUKOPUCTOBYBAaTHCH Y
KOPIHOpPaTUBHUX Mepekax Maciutaly mianmpueMctsa, y Toil yac sk OC Personal Ware,

Artisoft LANtastic Ta iHmi moAi6H1 OuIbLIe MIAXOAATH AJIsI HEBEJIUKUX pOOOUYHX IPYIL.

PiBennb poaarkis. J[1g piBHS J0/1aTKIB HaYacTiIe Ba)KJIMBHUM BUOIp HE CAMOTO
J0/1aTKa, a TIE€T TEXHOJIOT11, BIAMOBIAHO A0 SIKOi 10JaTOK CTBOpIO€ThCs. Lle moB'sa3ane 3
TAM, 110 OLIbIIa YacTUHA JIOJATKIB CTBOPIOETHCS CHJIAMH  CHIBPOOITHHUKIB
nignpreMcTBa abo K CHJIaMH CTOPOHHBOIT OpraHizallii, ajge BIANOBIZHO KOHKPETHOMY
TEXHIYHOMY 3aBJAaHHIO JJIsl HOTO MignpreMcTBa. Taki 10AaTKU 4acTo MOAU(DIKYIOThCS,
JIOTIOBHIOIOTHCS 200 3HIMAIOTHCA 3 POOOTH, TOMY BaXKIIMBO, 100 TEXHOJOTIS iXHBOTO
CTBOPEHHs JIONyCKajJia WIBUIAKY po3poOKy (Hampukiaza, Ha OCHOBI 00'€KTHO-
OpIEHTOBAHOTO TMIAXOAY) 1 INBHJKE BHECEHHS 3MIH TIpM BHHUKHEHHI TaKoOi
HeoOxigHocTi. Kpim Toro, BaxIMBO, 100 TEXHOJIOTIS J03BOJIsIa OyAyBaTH pPO3MOALUICH]
cucteMu 00poOku 1H(pOpMaIlli, 110 BUKOPUCTOBYIOTh BC1 MOXJIMBOCTI TPAaHCHOPTHOT
MIJCUCTEMHU CYyYaCHOI KOPIIOPATUBHOT MEPEXKI.

Texnonoriss Intranet 3a70BOJIbHAE€ [MM BHUMOraMm, OyJIy4d OJHOYACHO W
HaNTMEePCIEKTUBHINIOK TEXHOJIOTIEI0 CTBOPEHHS T0JaTKIB HA HAMOIMKYMI epiof Jacy.
Opnak, 1 npu BuOOpi Intranet ayist CTBOpEHHSI KOPIOPATUBHUX J0JATKIB, 3aJUIIAETHCS
yyuMano mpodsieM, SKI MOXHA BIJHECTH [0 CTpPATEriyHMX, TOMY IO ICHY€ KUIbKa
BaplaHTIB peaiizalii 1[i€l TeXHOJOr1i - BapiaHT Microsoft, Bapiantu Sun, IBM, Netscape
1 THIITUX.

B ocratouHomy miicyMKy BIIAaCTUBOCTI JIOAATKIB BHM3HA4YalOTh BHUMOTH, SK1
BHUCYBAIOThCSl 10 IHIIMX PIBHIB 1 MIJCHCTEM KOPHOpaTuBHOI Mepexi. OO0csaru
1l napamerpu, Mo BrumBaloTh Ha BubOlp CYBJl, omnepamiitHoi cuctemu U
KOMYHIKaIlI{HOTO yCTaTKyBaHHS  T.I., € HACIIKOM TOTO, SIKl JJOJATKH MPaIIOI0Th Y
Mepexi. ToMy 3HaHHS BIACTUBOCTEH JOAATKIB 1 iXHE cBigoMe (OpPMYBaHHS
po3po0iIroBaueM KOPIOPATUBHOI MEPEeXkKi JT03BOJIIOTH OUIBII palliOHAIbHO TJIAHYBaTH

PO3BUTOK IHIIUX 11 PIBHIB.

3axucr mepeski. Ha nanuit yac Oesneka Mepex — 1€ JyXKe aKkTyajbHa TeMa
iHbopMaliiiHux TexHosorid. Bimomwuii 3akoH Mepdi cTBEpIKyE: HENPUEMHE

BiII6YI[CTBCSI paHO 4YHn ITI3HO. ]_[e MOKC 6YTI/I BHIIAJIKOBC YH 3YMHCHC, HAIIPpUKIIAA, 3
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METOI0 TPOMHUCIIOBOTO IIMIOHAXKY pyHHYBaHHs 0e3Meku Mepexi abo Oyab-sika aBapis
(mcyBaHHS JUCKa, TMOBIHb, MOXEXa TOIO), IO MPU3BOAATH JO BTPATH NAaHUX, SIKI
30epiratoThCsi B Mepexi. Tpeda BIAMITHTH, IO CTOCOBHO J0 MEPEKEBUX TEXHOJOTIH
Oesneka HiKoJU He OyBae aOCOJIOTHO TapaHTOBAaHOK. 3a0e3nedyeHHs HEOoOX1THOTO
piBHs Oe3leku mnepeadadae 3acTOCYyBaHHS KOMIUIEKCY 3aXO[iB, SIKI HampaBlieHI Ha
3aXHMCT KOMIT'IOTEpIB Mepexki Ta iHdopwmarlii, mo 30epiraeTbes. SKIIO TpaMOTHO
noOyAyBaTH KOPIOPATUBHY MEPEXKY, ajle YINyCTUTH THUTAaHHS 3a0e3MedyeHHs
HEOOXITHOrO piBHS O€3MEeKH - HIYOro TapHOro He BHide. Y HaWHecHnoAiBaHIIIUN
MOMEHT MO’KHa BTPATUTH BCIO 1HQOpMaLlilo, 3apaau JIOCTYMy 10 Kol i OyayBamacs
Mepexa.

[loOynoBa ¥ minTpuMka O€3MeYHOI CUCTEMU BUMAra€ CHUCTEMHOTO MiIXOMY.
BiamoBigHOo 70 1BOro MiXOAYy, HacaMIepea, HEOOXITHO YCBIJOMUTH BECh CIEKTP
MOXJIMBUX 3arpo3 JJii KOHKPETHOI Mepexi W Ui KOXKHOI 13 IMX 3arpo3 MmpoaymaTd
TakKTUKYy 1ii BIZOWUTTA. Y 111 OOpoTHOI MOXHA ¥ TOTPIOHO BHUKOPUCTOBYBATH
PI3HOIUTAHOBI 3aco0U ¥ MpUOMU - OpraHi3aliiiHl ¥ 3aKOHOMAaBYl, aAMIHICTPaTUBHI U
MICUXOJIOT1YH1, 3aXUCHI MOKJIMBOCTI MPOrPAMHUX 1 arapaTHUX 3ac001B MEPEXKI.

3axonooasui 3acobu 3axucmy - 1€ 3aKOHH, IOCTAaHOBH YpsAy # yKaszu
Npe3uJieHTa, HOPMATHUBHI aKTH ¥ CTaHJapTH, SKUMU pErJIAMEHTYIOThCS IpaBuiia
BUKOPHUCTaHHS 1 00poOKku 1H(popMaIllii 0OMEKEHOTO JI0CTYIY, a TAKOXK YBOISTHCA MIpU
BIJIMOBIJATBHOCTI 3@ IOPYILIEHHS LIMX MPaBUII.

Aominicmpamueni 3acodbu - 1e Jli 3arajJbHOTO XapakTepy, 10 BXKHUBAIOTHCS
KEpIBHUIITBOM MiANpUEMCTBa abo opraHizaii. AJMiHICTpallis MiANPUEMCTBA TTOBUHHA
BU3HAYUTH TOJITUKY 1H(pOpMaIliHOI Oe3neKku, 110 BKJIIOYa€e BIJIMOBIAI Ha HACTYIHI
MUTaHHS:

- Ky 1H(pOpMaIlito i BiJ] KOTO BapTO 3aXUILATH;

- KoMy 1 sika iH(dopMallist noTpiOHA 1Ji1 BAKOHAHHS CITY>KOOBUX 000B’SI3KIB;

- SIKAW CTYMIHB 3aXUCTY HEOOXITHUM JIJIs1 KOKHOTO BUAY 1H(OpMaIlii;

- 4KM 3arposkye BTparta Toro abo IHIIOro BUY iHpopMallii;

- SIK OpraHizyBaTu poOOTy 13 3aXUCTY 1H(pOopMallii.

o  @izuunux 3acobie  3axucmy  BIIHOCITBCS, HANPUKIAT, HACTYIHI:
€KpaHyBaHHS MPUMILIEHb JUIsl 3aXUCTY BiJ 30BHIIIHBOIO BUIPOMIHIOBAHHS, MEpEBipKa
anaparypy Ha BIANOBIIHICTh crienM(ikaiisaM 1 BIACYTHICTb allapaTHUX "»KY4KiB" 1 T.1I.

Jlo mexHiynux 3acobié 3abe3nedeHHs 1HGOpMAIitHOI Oe3neKu MOXKYTh OyTH

BIJIHECEHI:
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- CHCTEMM KOHTPOJIIO JOCTYIy, Kl BKJIIOYAIOTh 3aco0U ayTeHTU(iKawii i

aBTOpHU3allli KOPUCTYBAUIB;

- 3aco0u ayaury;

- cucremu mudpyBaHHs 1HDOpMaIi;

- CHCTeMH LHM(POBOro MIANUCY, SIKI BUKOPUCTOBYIOTHCS JUIsl ayTeHTU(IKaIii

JOKYMEHTIB;

- 3aco0u JoKa3y HUTICHOCTI TOKYMEHTIB;

- CHCTEMH aHTHUBIPYCHOTO 3aXHUCTY;

- MDKMEpEKeB1 eKpaHH.

Bci 3a3nadeni Bumie 3acobu 3abe3nedyeHHs: 0e3MeKn MOXYTh OyTH peani3oBaHi
AK y BUIJISIA1 CHEHIaJbHO PO3POOJIGHUX MJis IbOTO MPOAYKTIB, TaK 1 Yy BUTIIAII
BOy/ZIOBaHUX (YHKIIIM omnepaiiiHiuX CUCTEM, CHUCTEeMHHUX JO0JaTKiB, KOMI'IOTEPIB 1
MepeKEeBUX KOMYHIKAI[IHHUX MPUCTPOIB.

Bapro BigzHauuTu, mo komnanis Cisco Systems ojHa 3 HEO0AraTbOX Ha PUHKY
MIPOTIOHYE BJIACHY TOBHY apXITEKTYpy 3ac0o0iB 3a0€3MEeUeHHs] KOMIUICKCHOT Oe3MeKu
CiscoSAFE. Ilg cucrema MICTUTh BEIUKUNA HAOIp peKOMEHAAIlH 1 KpaluX IpakTUK MO
MPOEKTYBAHHIO ¥  BIPOBA/UKEHHIO THUIOBMX BY3JIB Yy paMKax MeEpexeBoi
1HPaCTPYKTYpH.

Kopotko posrisaemo ocHoBHI KoMmnoHeHTH cuctemMu CiscoSAFE, o
3a0e31euyIoTh 0e3MeKy.

llonimuxa 6esneku xomnawnii. be3 1BOro JAOKyMEHTa, 3BHYAHHO, MOXHA
CTBOPUTU TEXHIUH1 3acoOu 3abe3nedyeHHs Oe3MeKH, aje IIBHUJILIE 33 BCE HE MOXKHA
peanizyBaTu 3aJyMaHe B IMOBHOMY o00cs3i. Hampukian, 3a A0MOMOrorn TEXHIUHHUX
3aco01B, TOUHO HE BJIACThCS HIBEIIOBATH BIUIUB JIFOJCHKOTO (DaKTOpa, 110, MK 1HIIUM, €
OJIHUM 13 HAIKPUTUYHUX.

Miscmepeocesuit exkpan (firewall) - 3 morisiAy  TEXHIYHOI peanizaliii, Ie
HANTOJIOBHIIINI KOMIOHEHT, (PYHKI[IOHYBaHHS SIKOTO 00OB'SI3KOBE J10 peasizallii.

Cucmema 3anobicannus/eusnenenns amax (IDS/IPS) 103Bojsi€ SIKICHO TiIBUIIUTH
piBeHb 1HGOPMOBAHOCTI MPO MOAlI, K1 BiIOYBAIOTHCS B MEPEX1, i TOMOBHUTH CUCTEMY
3a0e3neueHHst Oesneku. Llg cucrema "ctexuts" 3a TpadikoM y NMEBHOMY CErMEHTI
Mepexi 1, y BUMAAKY BHUSIBJICHHS MiA03PUIOiI aKTUBHOCTI, MOXe€ 1H()OpMYyBaTH Mpo 1€
ab0 aBTOMATUYHO B)KMBATH MEBHI A11 (CKUAaHHS cecii, OJIOKyBaHHS, MOBIJOMJICHHS 1
T.1.).

Cucmema 360py Ui kopenayii ingpopmayii. OCHOBHE 3aBJaHHS MPUCTPOIB IIHOTO

KJ1acy - 30ip BCiX iHGOpMaALIMHUX CIY>XKOOBUX MOBIIOMIIEHD (0COOIMBO THX, SIK1 MPSIMO
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noB'si3aHi 3 0e3MeKol0), iX aHami3 1 Kopessalis. YHIKaIbHICTh AAHOTO Kjacy
MIPUCTPOIB TOJIATAE B 3IaTHOCTI MPOBOAUTH 301p, aHATI3 1 KOPETALII0 AEKUTBKOX THUCIY
MOBIIOMJIEHb 1 BHUJAYy €JIWHOTO IIOBIIOMJICHHS aJMIHICTPATOPOBl O€3MeKu, s
YXBaJICHHS PIIICHHS.

Cucmema KepysanHsi Oe3nexkoio - J03BOJIsE€ 3a0€3MEUUTH TMOBHE KOMIUIEKCHE
KepyBaHHS BCIMa TPHUCTPOSIMU 3a0e3rnedeHHs Oe3leKku 1, TaKUM YWHOM, 3 OJHI€l
CTOPOHH CKOPOTUTHU KUIBKICTh MOXJIMBHX TOMUJIOK KEPYBaHHS, a 3 1HIIOI - 3HAYHO
MIABULIUTH TIPO30PICTh 1 3pYUHICTh KEPYBAaHHS.

Cucmemu/npucmpoi ckanyeanusa nepumempa Oesneku Ha TPEIMET HasBHOCTI
AKUXOCh TMOMUJIOK, "mip" y Oesmeni, 1m0 J03BOJISIIOTH BYACHO BUSBUTH W YCYHYTH
MOMMWJIKH B 00J1aCT1 O€3MEKH.

Cisco SAFE BuxopuctoBye Tak 3BaHy KoHieniito Cisco Security Control
Framework (SCF), mo npononye BuOip neBHUX NPOAYKTIB 1 IXHbOI ()YHKIIIOHATBHOCTI
JUTSL TIOJIIIIEHHS! KOHTPOJIO i BigoOpakeHHs cTaHy (maximize visibility and control),

HaNOUIBII PyHIAMEHTATBHUX ACTIEKTIB OE3MEeKN MEPEXKI.

2.6 Ilopsaaok BUKOHAHHA 3aBAaHHSA Ne2 KOHTPOJIBHOI po0oTH

Ha ocHOB1 BUX1AHUX JAaHUX HEOOXIIHO:
2.6.1 BuzHauuTM OCHOBHI 3ajaauyi, sKi MOBUHHI OyTH BHUpIlIEHI B XOJIi
PO3pOOKH Ta peanizailii IPOeKTy MEpexKI.
[Ipu BuM3HAUEHHI 3a/1a4 1 BUMOT /IO MPOEKTY HEOOX1IHO BPaXxOBYBATH HACTYIHI
OCHOBHI aCIeKTH:
1) ¢inaHCOBI BUMOTH J10 3arajibHOi BAPTOCTI CUCTEMU;
2) TUMHU KaHaIB 3B'SI3KY, 110 BUKOPUCTOBYIOTHCS;
3) po3MaiTicTh HEOOXITHUX BUIIB CEPBICY i MOKIIMBOCTI IXHBOI IHTETpaIlii;
4) HeoOXinHICTh 3a0e3neueHHs audepeHiiiioBaHoro 00CciIyroByBanHs aOOHEHTIB
PI3HUX KaTeropiii y KOpmopaTUBHIA MEpexi;
5) 0coOIMBOCTI €KCIUTyaTallii yCTaTKyBaHHS, 1110 BXKE€ BUKOPUCTOBYETHCS.
TpanuuiiiHo OJIHI€IO 3 TOJOBHUX 3aJa4 MPHU MPOEKTYBAHHI OYb-SIKHX MEPEX €
JOTpUMaHHs OajaHCy MDK CHIBBIIHOUIEHHSIM 'mpocToTa M HajidHICTh - Oe3meka’, a
TOMY NPHU IPOEKTYBAHHI1 MEPEK1 HEOOX1THO BPaXOBYBaTH:
- 0COOJIMBOCTI OpraHi3ailii CUICTEMH 3B'SI3KY;
- XapaKTEepUCTUKU amaparypu 1 KaOems pi3HUX BUPOOHMKIB (IXHS HAIIMHICTB,
BapTICTh 1 T.1.).

- JIOBXUHY OKpPEMHX AUITHOK MEPEXKi;
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- HEeOoOX1IHY IPOIYCKHY 3[IaTHICTb JIHIN nepeaaul;
- HEOOXiIHI TOKa3HUKU HAAIMHOCTI POOOTHM OKpEeMHUX JIAHOK 1 Mepexi B
JIOMY.

2.6.2 BuzHauuTH Ta omucaTH MepexkeBY apxitektypy. [lpu upomy ciin
BpPaxoOBYBaTH, L0 3aCTOCYBAaHHS IIBUAKOAIIOYMX CYYaCHHX KOMYTATOPIB JIOKaJbHUX
MEpEeX PI3KO PO3MHUPHIO (PYHKITIOHATBHI MOKJIMBOCTI MTPOTOKOJIIB JOKAJBHUX MEPEK.
BukopuctanHs MikpocerMeHTallii, KoJdu B MEpeXl BIICYTHE MOAUIIOBAHE CEPEIOBUIIIC
MDK KIHIIEBUMHA BY3JaMH ¥ TIOpTaMHU KOMYTaTopiB, 3HIMae OaraTo OOMEXEHb,
BJIACTUBUX TOMY a0o0 iHIOMY npoTokony. KpaliHboto (popmoro Biixoay BiJ KIACUYHOTO
BUKOPHUCTAHHS MOJUTIOBAHOTO B Yaci cepeoBHIla MOTPIOHO BBaXKaTH TYIUIEKCHI Bepcii
MPOTOKONIB JIOKaNIbHUX Mepex. Yepe3d BenMKy MNONYJISPHICTb KOMYTaTOpIB 1,
BIJIMIOBIJTHO, AYIUIEKCHUX PEXUMIB pOOOTH MPOTOKOJIB Y JIOKAJBHUX MeEpexax MpHu
MOPIBHSAHHI MPOTOKOIIB 1 BUOOP1 HAMOUIBII MEPCHIEKTUBHOIO ISl MEPEX1I HEOOXITHO
3aBXKJIM BPaxOBYBAaTH ICHYBaHHS JBOX pEXUMIB POOOTH KOMXHOTO TPOTOKONY -
HaIBAYIUIEKCHOTO (Y MEPEeXi 3 KOHIEHTPATOpaMHU-ITIOBTOPIOBaYaMu) 1 TYIJIEKCHOTO (Y
MepexXi Ha OCHOBI koMyTaTopiB). Tak, Hampukiaa, MaKCUMadbHUN JlaMeTp CErMEHTa
FastEthernet HaBiTP NpH BUKOPUCTAHHI ONTOBOJOKHA CTaHOBUTH MeHII 400 MeTpiB y
HaIIBJIYIUIEKCHOMY PEXHMI, a TP BUKOPUCTAHHI TYIUIEKCHOTO PEXUMY 30UTbIIYETHCS
10 2-X KUIOMeTpiB. Buxoasuu 13 ckazaHOTO, MOKHA PEKOMEH1yBaTH BUKOPUCTOBYBATH
texHojorito Fast Ethernet Ha piBHI BiIALIIB Ta poOOYHX I'PyIl KOPIOPATUBHOI MEpPEXKI, a
texHojorito Gigabit Ethernet — nHa piBHI MaricTpaii, MO 3 €JHYE OKpeMi OyIMHKHU
KaMITyCy.

2.6.3 BusHauutn Ta onucatu ¢Gisu4yHy TomoJioriro mepexi. [Ipu npomy
HEOOXITHO BpaxoBYBaTH, LI0 MEPEKEBa TEXHOJOTIl BU3HAYA€E 1 TaKUil mapameTp, AK
(b1314Ha TOMOJIOT1SI MEPEXKI.

[Tpu BUOOPI TOMONOrIT HallyacTilIe OPIEHTYIOTHCSA HA TMapameTpu HaAIHMHOCTI i
BapTOCT1 MEPEXKI.

Haoitinicme. Slkmo xopucTyBauaM MoTpiOHa HajliiHA Mepeka 3 BOYIOBaHOIO
HAJMIPHICTIO, TOJ1 TPOEKTYIOTh MEPEXY 3 TONoJoriero "kuibile" abo "3ipka-Kiuibie".

Bapmicme. Y BapTicTh peainizallii Oyab-sKO1 TOMOJOT1i BXOASATH K MIHIMYM TpHU
CKJIQJIOB1: YCTAHOBKA, J1arHOCTHKA, 0OCITYyrOBYBaHHS.

da3a yCTaHOBKH 3BOJIUTHCS /10 TOTO, 100 TEOPETUUHY CXEMY TOIOJIOT1i BTUIUTH
B peaibHy Mepexy. Koxkna Tonosoris nepeadaudae npoknajaky kaodens. Ciiz 3a3Ha4uTH,
10 BUTPATU Ha MPOKJIAAKY ¥ NEepeBIPKY Mpane31aTHOCTI Kades, SIK MpaBuiio, Habarato

MCPCBCPIIYIOTH BapTiCTB camMoro kabems. HpI/I ObOMY BAPTO BpaxXyBaTU HACTYIIHC!
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- Y HEeBEJMKIA MEepesi TOmojorig "muHa" BUTIIHINIA TPU YCTAHOBII, aje MOXe
BUSBHUTHUCS 3aHAJTO JOPOrol0 MpU OOCIyroByBaHHI, TOMY IO JIarHOCTUKA M
nepekoHdIrypaiiisi Takoi Mepexi I0CUTh TPYAOMICTKI,

-y cepennix 1 Benukux JIKM (20 1 Ouible KopucTyBayiB) TONoJoria "3ipka-muHa"
MIPU YCTAHOBIIl MOXKe OyTH nopokue "muHU" (depe3 HasBHICTh KOHIICHTPATOpa),
ajie Mpu [bOMY BUSIBUTHCSA JIEUIEBIIE B 00CIYTrOBYBaHHI;

- OCKUIbKM BapTICTh MEpeXl 3 TOMOJOri€r0 "Kuiblle" BHIE, HI)K 3 TOIOJOTIEI0
"muHa", TO ¥ "3ipKa-Kuible" 1opoxye "3ipKu-MHHU". A TOMY, KOJIH BUOIp Tpeba
3pOOUTHU MK IMMHU TOTIOJIOT1SIMH, BIAIA€ThCS mepeBara "3ipii-muHi".

BpaxoByroun 0co0AMBOCTI KOPHOPATUBHOI Mepexi, ciin OyayBaTu (i3uyHy
TOTOJIOT1I0 TAKOT MEPEK1, CIUPAIOYUCH HA 1€PAPXIYHUI MPUHLKII i1 OpraHi3allii.

2.6.4 3niliciuTy BUOIpP Ta onuc Ka0eJbHOI CHCTEMH Mepe:Ki. ko mepexa
CTBOPIOETHCSI 3aHOBO (OCOOJIMBO B HOBUX OYJIMHKAX), JOLUUIBHUN KOMIUIEKCHUN TM1IX1]T
70 TpOEKTyBaHHS KabenbHOI cucteMu Mepexi. [Ipu 1npomMy B IpoekTi MOTpiOHO
BpPaxOBYBATH MPOKIAIKY HE TUIbKM KOMYHIKaLli JJIs Iepeiayl JaHuX, aje i 0JJHOYaCHO
3'eqHaHb Teae(OHHOTO 3B'SI3KY, MPOBO/IB MOXKEKHOT i OXOPOHHOI CUrHami3alii i T.11., a
MO>KJIMBO, 1 BAKOPUCTAHHS ISl IIUX IUIeH AESKUX 3arajbHUX KaOenbHuX 3'eqHanb. [Ipu
BUOOp1 THUIYy JIHIA 3B'A3Ky MDK OKpEeMHMH OyAMHKaMU HEOOXIJHO TPOBECTH
MOPIBHSJIBHUN ~ aHalli3 TMPOBIIHMX JIHIA (HANpUKIaA, BOJOKOHHO-ONTUYHHX) 1
pajloKaHaliB.

KabGenpHa cuctemMa NpPOEKTYEThCS SK He3alekHA. Y HaMOUIbII MOMYJISIpHIM
cxeMl KabenabHOI CHUCTEeMH W PO3MIIICHHS KOMYTAI[IHHOTO YCTaTKyBaHHSA YyCepeauHi
OYIUMHKY PEKOMEHIYEThCS MiJ KOMYTallliHE yCTaTKyBaHHS BiJIBOAUTH MPUMILLEHHS 3
MaKCUMAaJIbBHUM YHUCJIOM pOOOUYMX MICI[b a00 3 0OMEKEHHUM JOCTYIIOM CTOPOHHIX 0Ci0,
TOPU30HTANBHY (HAa OKpeMOMY moBepci OyAOBH) MPOBOJKY BUKOHYBATH CKPYYEHOIO
naporo kareropii 5 (1oBxuHa 10 90M), a 17151 BEpTUKAIBHOI MPOBOAKU (MK MOBEpXaMu
OyZ10BM) BUKOPUCTOBYBATH BOJIOKOHHO-oNTHYHUH Kabenb (BOK).

SIkuio mMepeska 3B'si3y€ 3HAUHO BAJIalieH] OJUH BiJl OAHOTO OYJUHKH, 30Kpema,
pO3TAalllOBaHI B PI3HUX MICTaX, TO MOXJIMBI BaplaHTU BUKOPUCTAHHS BUIUICHUX KaHAIIB
3B'13Ky a00 Mepex 3arajibHOro KOpucTyBaHHs (Hacammepen, Internet). JIpyruit Bapiant
O00XOJUTHCA 3HAYHO JIEUIEBIIE, aj€ B I[bOMY BHUMNAJAKY MOTPIOHO 3BEPHYTH OCOOIHMBY
yBary Ha 3a0e3nedeHHs iHQopMaliifHOi Oe3MeKH MEPExKI.

2.6.5 3npilicHuTi BUOiIp, KOPOTKHUII ONKUC eKCILUIyaTAIMHMX MOMKJIMBOCTEH Ta
BU3HAYUTHCH i3 HeOOXiIHOW KUIbKICTIO OKpeMHUX OJUHHMIb AKTHBHOIO

ycTaTKyBaHHs Mepexi. [Ipu BUOOp! THMIB KOMYTAIIHOTO YCTAaTKYBAaHHS KOPHUCHO
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OpIEHTYBaTUCS Ha oOnagHaHHS oxAHIET (ipMHU, I1HAKIIE MOXIHUBI HECTHUKOBKH,
HE3Ba)KAal0YM Ha CIUIbHICTh CTaHAAPTIB, 110 BUKOPUCTOBYIOTHCS. MOXYTh BUHUKHYTH
YTPYAHEHHSI TAKOK MPHU HACTYIMHIN eKCIUTyaTallii i pO3BUTKY MEpEexI.

2.6.6 3pgiiicuuTu BUOIp Ta koporkuii ommc mepexeBoi OC, 000B’A3KOBO
MPUAUIMBIIN 3HAYHY yBary 3aco0amM 3a0e3rnedeHHs] HeoOXiTHOro piBHS iHPopMaIliiHOl
0e3IeKn MepexKl.

2.6.7 IlpeacraButH Kapty —cxemy Mepexki. [Ipu 1pomy po3pobiseTnes
3arajbHa Ta JeTajli3oBaHa KOH]Irypailis mepexi. Bei By3nn mepexi po3noauistioThCs
0 po0oYMX rpymnax, a MoTiM podoUi IPyIH - 1Mo migMepexkax. Ko Hemae BIEBHEHOCTI
B TIM, IO CKJIaJ KOPHUCTYBadiB y poOouux rpymax Oynae cTaOlIbHUM, TO JOLLUIBHO
BukopuctoByBati  BipryansHi JIKC. HeoOximHo  BpaxoByBaTH  MOJKIIUBICTb
MacmTabyBaHHS MEPEXKi, SKIO OYIKY€EThCA il pO3MIMPEHHS B MPOIEC] EKCITyaTallii.

[Ipu po3poOLi KapTU-CXEeMHU JOULIBHO BUKOPUCTOBYBATH 3arajbHOBXKHBaHI

MO3HAYEHHS! OKPEMHUX OJMHUIIb YCTaTKyBaHHS (PUCYHOK 2.3)

Konuenrtparop Komyrartop MapuipyTusaTop

Komyrtarop nakeriB y Komipku ATM - komyTaTop

Pucynok 2.3 - [lo3HaueHHs OAMHUIH AKTUBHOI'O YCTAaTKYBaHHS MEPExKi

Ha pucynky 2.4 HaBelleH1 MPUKJIAAN y3arajlbHEHUX CTPYKTYP KOPIIOPATUBHUX
Mepex Bin ¢ipmu Cisco Systems (A) 1 komnanii Bay Networks (b). Ha pucynky 2.4 A
MPEICTABIICHO 3arajbHy CTPYKTYpPY KOPHOPATUBHOI MEpeKi MacmTady MignpHeEMCTBA,
AKy OpraHi3oBaHO 3a lepapxiyHuUM npuHiunoMm. Ha pucynky 2.4 b BigoOpaxkeHo
y3arajibHeHy CTPYKTYpY Mepexi Kammycy, sika mnoeanye TtexHosiorii Ethernet, Fast

Ethernet Ta Gigabit Ethernet Ha 0CHOB1 BUKOpUCTaHHSI KOMYTYIOYOT'O YCTaTKYBaHHS.
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JTOJATOK A

IlepeJiik TeM 10 BUKOHAHHS 3aBIaHHA Nel

1. MepexeBi TEXHOJIOTIl: ICTOpPisl PO3BUTKY, Kiacudikamis Ta pPI3HOBHIU
koM toTepHux Mepex (KM).
OcHoBHI nporpamHi Ta anapatHi komnoneHTu KM.
Tomonoriss  ¢i3uuHUX 3B’sA3KiB. Buam Tomosyorii Ta iX MOpPIBHSUIbHA
XapaKTepUCTHKA.

4. TIoHATTS «BIIKpHUTA CUCTEMa) 1 IPOOJIEMH CTaHAapTU3ALII.

5. BararopiBueBuii minxia. [Ipotokon. Intepdeiic. CTek mpoToKoMiB.
['on0BHI apXiTeKTypHI NPUHLMIKA KOMIT IOTEPHUX MEPEX: €TaJOHHA MOJENb
B3a€MO/IIi BIIKPUTHUX CUCTEM, QYHKIIIT MPOTOKOJIB KOKHOTO PIBHS.

7. CepenoBuilia nepeaaBaHHsl B KOMII IOTEPHUX Mepexax: Kiacugikallis 1 KopoTka
XapaKTepUCTHKA.

8. Tumu MepexeBUX CHOIy4YeHb Ta METOIM KOMYTaLi.

9. CepenoBuila nepeaaBaHHs OE3MPOBIAHUX MEPEXK Ta IX XapaKTEPUCTHUKA.

10.CepenoBuiiia nepegaBaHHs KaOEIbHUX MEPEXK Ta X XapaKTEPUCTUKA.

11. Ananrep JIoKaabHOT MEPEXKi: MPU3HAUYEHHS, OyZ10Ba Ta MPUHIIUIIN POOOTH.

12.JIokanpHl Mepexki: 3arajibHa XapakTEpUCTHUKa MPOTOKOIIB Ha MOJLUIIOBAHOMY
CepeOBUIIIL.

13.MeTtoau noCTyImy 10 CEpeIOBHINA Tiepeaadl JaHUX Y MEepekax Ha MOJAUTIOBAHOMY
CepeOBUIIIL.

14.Mepexi cimelictBa Ethernet Ha noaintoBaHoMy cepeOBHIIII.

15. Mepexi Ethernet, o KOMyTYyIOThCS: TpU3HAYEHHS, OpTraHi3ailisi, 0COOJIUBOCTI
eKCIUTyaTarii.

16.be3npoBiaHI JIOKaIbHI MEPEXKi: MpodseMu Ta 00JacTi 3aCTOCYBaHHS, TOIOJIOT1],
pexXUMHU TOCTyNy, 0e3mneka, ctek npotokoiiB [EEE 802.11.

17.IlepconanbHi Mepexi 1 TexHosoris Bluetooth.

18.BipTyanpHi JIOKaJdbHI MeEpeXi: MPU3HAYEHHS, CIIOCOOM CTBOPEHHsI, SKICTh
oOcnyroByBaHHs y BipTyanbHuX JIKM.

19.CtpykTypu3aiis sk 3acid moOyJoBU BeIUKUX Mepex. Di3uyHa CTpyKTypu3alis
MEpEexi.

20.Mepexi TCP/IP: 3aranpHa xapakTepucTuka, OyaoBa.

21.0OcHoBHi moneni [P —anpecaii Ta iX NopiBHsJIbHA XapaKTePUCTHUKA.

22.Cnyx6a DNS: npuzHaueHHs, NpUHIUIN QYHKIIOHYBaHHS.
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23.RFC nokyMeHTH: IpU3HAYEHHS, €TaIU KUTTEBOTO LIUKIY.

24.IIpotokou IP.

25.Mapupytu3zariis B mepexkax TCP/IP: ocHOBHI BUJIM aNTOPUTMIB MaplIpyTu3anii i
iX KOpOTKa XapakTEePUCTHKA, BUMOTH JI0 aITOPUTMIB MapuIpyTHU3allii.

26.IIporoxonu TCP Tta UDP: npuHIMnu po60TH, BUKOPUCTAHHS.

27.I'nobGanpH1 Mepexi X.25 ta Frame Relay.

28.CynyTHUKOBI MEPEKi 3B'A3KY 1 IXHS XapaKTepUCTHUKA.

29.Mepexena texHomnorigs ATM 1 ii xapakTepucTuka.

30.Mepesxi SDH.

31.Texnonorigs MPLS.

32.Ethernet onepaTopchKOro Kjacy: Orjisij] BepCciid Ta TeXHOJOTIH].

33. CrpykTrypoBaHa kabenbHa cucteMa. lepapxis, BuOip Tuy xadess.

34. Konuenrtpatopu: kiacudikaiis, OCHOBHI ()YHKII11, KOHCTPYKTUBHE BUKOHAHHSI.

35. MocTu: npu3Ha4YeHHs ¥ MPUHLIUIN IXHBOT POOOTH.

36. KomyraTopu: knacudikaliis, TEXHIYHA peastizailis 1 OCHOBHI (DyHKIIIi.

37.MOHITOPHUHT 1 aHai3 JOKAJIbHUX MEPEK.

38.0Onnopanrosi JIKM 1 mepexeBi OC s Hux. [lopiBHsIbHA XapaKTepUCTHKA.

39.1epapxiuni mepexi 1 mepexeBl OC s Hux. [opiBHsJIBHA XapaKTEpPUCTHUKA.

40. Kepysauns JIKM. OcHOBHI NpUHLIMIH i 0COOIMBOCTI OpraHizaiiii.

41. Mepexa Internet. 3arampHa XapaKTepUCTUKA, CTPYKTypa, OCOOJIMBOCTI
oprasizaiii nepeaayi JaHUX.

42.0OcHoBHI nocayru Mepexi Internet Ta ix xapakTepucTuka.

43. TlpuHuunu opraHizaiii poo0TH KOPIOPATUBHUX MEPEK.

44, MapuipyTu3aTopu: pU3HAYEHHS, OCHOBH1 0COOJMBOCTI OpraHi3aiiii poOoTH.

45. OCHOBHI METOJM MiJBUILIEHHA HAAIMHOCTI mepeayl JAaHUX Y KOMITIOTEPHHUX
Mepexax.

46. MepexeBa Oe3neka: OCHOBHI MTOHSTTS, TUIIU Ta MPUKIIAIU aTak.

47.0cHOBHI MeToIM 3a0e3reyeHHsl 1HPOopMaLiiiHOi O0e3MeKn B MEPEXki 1 iX KOpOTKa
XapaKTepUCTHKA.

48. BinnaBiieHH 1OCTYI: OCHOBHI CXeMH Ta TEXHOJIOT11 BIIIaJICHOTO JOCTYITY.

49 .MepexeBi cnyx0u Ta X XapaKTEpPUCTHKA.



JTOJATOK B

Ipuxkaang BUKOHAHHSA 3aBJXaHHS Ne2

b.1 Buxinni nani

XapakTepuCcTUKH 00'eKTa 3HayYEHHS

O06'exT dipmMa 3 oTOBO-PO3/IPIOHOT TOPTiBII
[TpumimenHs Nol, Ne2, Ne3 (pucynku b.1-b.3)
O6c¢sr pobit pocTte 00CsT TaHuX

YucenbHicTh npaniBHUKIB/KUIbKICTB [TK | 52/36

Tun npornecopis Celeron 2,21MHz

MopnepHizailisi ycTaTKyBaHHS MO>KJIMBA

Bumoru no 3axucty JOCTYI KPUTUUHU I
3aBaaHHA:

=  BuUOpaTH i OOIPYHTYBATH BUOIp THUILY U apXITEKTYpU MEPExi;

"  po3paxyBaTH HEOOXIAHY KUIbKICTh aKTUBHOTO yCTaTKyBaHHS;

"  po3paxyBaTd HEOOXIAHY KUIBKICTh MACUBHOTO YCTATKYBAHHS MEPEXKI;
"  po3paxyBaTH BapTICTh YCTAHOBKH MEPEXKI;

u NpCaACTaBUTU KAPTY - CXCMY Mepemi.
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Bb.2 ITocTanoBKa 32124l NPOEKTYBAHHS MeEpexi

OO0'exTOM MPOEKTYBaHHS € KOpHOpaTUBHA Mepeka opranizamii. Jlana mepexa

NMOBUHHA 3a0e3leuyBaTd TPAHCIOPTYBaHHS 1HQoOpMalii B paMkKax oprasizamii i

3a0e3mnedyBaT MOXKIIMBICTh B3a€MOIIT 13 rio0anpHO0 Mepexkero Internet. Opraunizariis,

JUISL KO TPOEKTYEThbCSI Mepexa, € (ipMOI0, OCHOBHUM BHJIOM JISUIBHOCTI SIKOi €

ONTOBO-PO3/Ip10OHA TOPTIBIIS.
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Jns BukoHaHHs GyHKUIM ¢ipMH  Mepeka TIOBUHHA MAaTH HACTYIHI
XapaKTePUCTUKHU:

- HasBHICTbH JIOCTYMy B Internet;

- BUCOKa mnpomyckHa 3aaTHicTh (100 - 1000 Mowut/c);

- BUCOKa MPOJYKTUBHICTh CEPBEPIB;

- BUCOKa HaJIHHICTh BCIX KOMIIOHEHTIB MEPEXKI;

- MOXKJIMBICTH PO3IMMUPCHHA.

b.3. Bu0ip, oOrpyHTyBaHHsI BUOOPY Ta ONKC MOJeJi MepeKi Ta MepexeBol
apxiTeKTypHu

Tun mepexi 06upaeMo 3a JOMOMOT0I0 aHKETHOTO METOY.

1. SIky KUIBKICTh KOPUCTYBauiB OOCIYroBY€ Ballla Mepeska?

1-10 OnHopaHrona;

10+ v Ha ocHoBi cepBepa.

2. UYwm e y Bamriit mepexi pecypcu abo JaHi, JOCTYII 10 SKUX HEOOXI1THO
00MEXHUTH a00 KOHTPOITIOBATH ?

Tak  V  Ha ocHoBi cepBepa;

Hemae OpnHopaHrosa.

3.Yu nouHeH Bam komn'torep npaiioBaTé B OCHOBHOMY SIK:

v Kitient Ha ocHoBi cepBepa;

CepBep 1 KITIEHT OpnHopaHrosa.

4. Yu MOXyTh KOpUCTyBaul y Bamriii Mmepexi caMoCTiiHO 3aiiMaTucs
MEpEeKEBUM aAMIHICTPYBAHHIM ?

Tak OnHopaHrosa;

v Hi Ha ocHoBI cepBepa.

5. [loTpibuuit Bamiii Mepexi po3BUHEHUHN 3aXUCT JaHUX?

v Tak Ha ocHoBi cepBepa;

Hi OnHopaHrosa.

6. Uu moxete Bu BiijaBaTu B CIJIbHE BUKOPUCTAHHS PECypCU i po3pooiaTu
MOJIITUKY 3aXUCTY CBOTO KOMIT'toTepa’?

Taxk OnHopaHrosa;

v Hi Ha ocHoBI cepBepa.

7.Uu BUKOPHUCTOBYIOThCS Y Bariit Mepexi neHTpalibHi cepBepu?

v’ _Tak  Ha ocHoBi cepBepa;

Hi OnHopaHrosa.
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8. Uu € y Bamiif Mepexi roJ0BHHUI aJMIHICTPATOP, IO KEPYE BCIEIO
MEpPEKEBOIO MOJITUKOIO?

_ Tak Ha ocHoBi cepBepa;

v  Hi __ OxHopanrosa.

9. Yu mae Bama mepexa Ouiblie ogHOro ceppepa?

v Hi Ha ocHoOBI cepBepa

BinnoBiBiIM Ha OCHOBHI MUTaHHS, MIAPaxXyBalld KUIbKICTh OLIHOK HA KOPUCTh
TOTO 200 1HIIOTO TUITY MEPEXKI.

VY pe3ysabTaTi BUPIIIEHO 3yNUHUTHUCS Ha 1€papXIyHOMY THIIl Mepexi (B
KOHTPOJIBHIN poOOTI CTyI€HT MOBUHEH KOPOTKO OMKUCATH OOPAHUIA THUII MEPEXK1).

Peanizyemo mepexxy Ha 0a3i texnosoriid Fast Ethernet (migkiatoueHHs poOodynx
ctaniiit) Ta Gigabit Ethernet (migkitoueHHs cepBepiB) 10 KOMYTAaTOPiB (B KOHTPOJIbHIM
poOOTI HEOOXITHO KOPOTKO OMNHUCATH KOXHY 3 00paHux TexHomorii). Ilpu Takii
KOH(Irypaiiii KOMyTaTopiB IMOBIPHICTh NMEPEBAHTAKEHHS MOPTIB KOMYTaTOpa 3HAYHO
3HMKYETHCS MOPIBHSAHO 3 TUM, KOJU MOPTH MIATPUMYIOTh OJIHAKOBY IIBUJAKICTh. TakKUM
YUHOM, pEai3yeThCS JIOT1YHA CTPYKTYypH3allisi MEPEXi, L0 JO3BOJISIE MEPEKEBUM
ajanTepaM IMpalioBaTH Yy AYIUIEKCHOMY pEeXHMi. Y IbOMY peXHM1 BIACYTHIM eramn
JOCTyNy J0 MOJUTIOBAHOTO CEpPEJOBUINA, a 1€ 3HAYHO MIABUIIYE 3arajibHy IIBUIKICThH
nepeadi JTaHuX y Mepexi.

Bubip Takoi apXiTeKTypu Mepexi 00yMOBIICHUI HACTYITHUM:

— JIOBXMHA 3B'AI3KIB MK JIBOMAa CYCIIHIMU By3JlaMu Moxe Oyt Oubiue 100m;

— Ha 00'ekTi crocTepiraeTbcsi 30UIBIIEHHS OO0CATIB POOIT, a 3a0e3nedeHHs

HaJIiHOCTI POOOTH TMpPHU BEJIUKOMY JOKYMEHTOOOITY MOXKE 3a)KaJaTu

mBuakocteit 1o 1000Moirt/cex.

b.4 Budip Ta kopoTKa XapaKTepuCcTHKA (PiI3MUYHOI TONOJIOTII Mepe:Ki

3rigno 31 crangaprom 100base-TX y mepexi BUKOPUCTOBYETHCS TOMOJIOTIS
TUmy "3ipka" 3 KOHIEHTPATOPOM Y LIEHTPI.

BpaxoByroun 0COOJIMBOCTI MeEpexi, IO TMPOEKTYEThCS JJIsl MNPUMIILIEHHS
KOHKPETHOTO THUITY 1 pO3MIPiB, HEOOXITHO YTOYHUTH TUN (HI3UUHOI KOHPIrypalii Mepex
pobouux rpyn. DPBUYHY TOMOJIOTII0 MEpPEeki OOMpaeMO TaKOXK 3 BUKOPUCTAHHSIM
aAHKETHOTO METO.Y.

1. SIky KUIBKICTh KOPUCTYBauiB 0OCIYroBY€E Ballla Mepexa’?

1-10 _ Beci;

v' 10+ _ 3ipka-mmHa, 3ipKa-KilblII€.
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2.Yu mae st Bac 3HaueHHs BapTiCTh Mepexki?

v' Tak__ 3ipka-IivHa;

Hi Bei.
3.Yu e y OyaMHKY MiBICHI cTEi?
Tak  Bci;

v’ Hi__ 3ipka-mmuHa.
4.Yu nerko goOpaTucs 10 TPOBOJKHU ?
v Tak Bci;

Hi 3ipka-11Ha, 31pKa- KuIbIle.

5.Yu BaxxnuBa 17151 Bac mpoctoTa BupiiieHHs, mpodiem ?

v’ Tak__ 3ipka-mmHa, 3ipKa-KiJbIIe;

Hi Bei!

6. Uu BrumBae (izuyHe po3TallyBaHHS KOMI'FOTEPIB 1 TJIaHyBaHHS odicy Ha
BUOIp MEBHOT TOIMOJIOT1i?

v Tak_

Hi

7.5kmo BianoBiab Ha nutaHHsA 6 - Hi, mepeiiaite 1o nutanus 8. Skmo -Tak, To

SIKY TOIIOJIOT1F0 BOHU BU3HAYAIOTh?

OO6BexiTh: MKHA, BIpKa, 3ipKa-LuI/1Hal

8.Yu BaxxnuBa 1 Bac mpocroTa koHbiryparii?

v' Tak _3ipka, 3ipka-mmnHa, 3ipKa-KiJbIie.

Hi Bei.

9.Yu mpoknaaeHa B OyIMHKY TPOBOJIKA ,IKYy MOXHA BUKOpHCTaTH y Barmriii
HOBIN Mepexi?

Tak ;

v Hi

10. ko BinmoBias Ha nuTaHHsA 9 - Tak, TO A sIKOi TOMOJIOTTI MOXke OyTu

npuaatHa nposojka? OOBeaiTh: MIKMHA, 3ipKa, 31pKa-1IuHA.

BianoBiBiM Ha OCHOBHI MUTaHHS, MiIPAXOBYEMO KUTBKICTh OIIIHOK Ha KOPUCTH
Ti€1 YU THIIOT TOIMOJIOTIi MEepEexKi.

PesynbpTaT aHKeTyBaHHS TMOKa3ald, L0 MEPEXi poOOYMX Tpyn HEOOXiTHO

MIPOEKTYBATH Ha OCHOBI TOMOJIOTII “3ipka ”.

b. 5 Bu0ip Ta onuc Tuny kadeJbHOI CHCTEMH NPOEKTOBAHOI Mepe:Ki
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Jlig mepecuinaHHs 3 OAHOTO KOMIM'IOTEpa Ha IHIIMN CHUTHAJI TOBHUHEH OyTH
Gb1BUYHO TepelaHuii 3 OJTHOTrO Micls B iHIIE. DI3UYHUN NUIAX, M0 IKOMY TEPeaacThCs
CUTHAJI, BU3HAYAETHCS ICHYIOUMM cepe/loBuIleM nepenavi. Ha neit yac y koM’ toTepHUX
Mepekax 3aCTOCOBYETHCS JIBa THUIHM CEPEIOBUII Nepeadi: kadeapHa cucTema rnepenayi 1
0e31poToBa cUCTeMa mepeaayl.

HaiiGuibl mupoko y Mepekax BUKOPHCTOBYIOThCS — KaOelbHI cepeloBUlIla
nepenayl JaHuXx, 10 MpecTaBIeH] KabeasiMu TUITIB: CKpy4eHa rapa 1 ONTHYHUH.

CkpyueHna mapa sBJIsg€ co00I0 Kabenb, IO CKIATAEThCA 13 JBOX MIJTHHUX
MIPOBIAHUKIB, 3aXUIIEHUX ILJJACTUKOBOIO I130JISI€I0 W 3BUTHX MIK C€00010. 3BUTI
MPOBITHUKKM 30BHI 3aXMINAIOTHCS 1€ OJHUM IApOM 130JIsMlii. 3BUBaHHS MPOBIAHHUKIB
3MEHIILY€E MepeKpydyBaHHS KOPUCHOTO CHUTHAIy, MOB'SI3aHE 3 Mepeaadeto eJeKTPUIHOIO
CTpyMY IO MPOBITHUKY.

Po3pizHstoTh HAcTymHI Bapialii kabemiB TUIy “CKpydeHa mapa’: €KpaHOBaHa
ckpyueHa mapa (STP) i HeexkpanoBana ckpydyeHa mapa (UTP). Ilpu BupoOHHUIITBI
€KpaHOBaHOI CKPYYE€HOI Mapu, MEPEeBHUTI MK COOOI0 MPOBIIHUKUA 30BHI OTOUYIOTHCS
J0JJaATKOBOIO METAJIEBOI0 OOOJIOHKOIO - ekpaHoM. Lls momartkoBa o0onoHKa 3a0e3rneuye
3aXUCT KOPUCHOTO CUTHAITY BiJl 30BHILIHIX €IE€KTPOMArHiTHUX MEPEHIKOI.

HeekpaHnoBaHa ckpydyeHa mapa HE Ma€ JOJATKOBOTO 30BHIIIHHOIO METaJIEBOTO
expana. Lleil Tun ckpydeHoi mapu € OUTbII MOMYJSIPHUM Ye€pe3 CBOIO IMOIIMPEHICTH 1
MPOCTOTY MOHTAXY.

Jna 3'eqnaHHs  kabeniB Ha OCHOBI  HEEKPAHOBAHOI CKpPY4YEHOI Mapu
BUKOPHUCTOBYIOTbCS po3’eMu Uity RJ-45.

VY Hamomy BHUMNAaJKy MO>XHa BUKOPHUCTOBYBAaTH KaOedb THIY HEEKpaHOBaHa
ckpyuena mapa (UTP).

Binomo, mo crangapt 802.3u BU3HA4Yae TPU TUIU CEPEAOBUINA Teperadl s
Fast Ethernet:

- 100base-T4 - mepenaya 1o 4OTUPHOX CKPYUEHUX Mapax €IeKTPUUHUX MPOBOJIIB

(UTP kareropii 3,4,5);;

- 100base-TX - mepemaya Mo JABOX CKPYYEHHMX Napax €JIEeKTPUYHUX IMPOBOJIIB

(UTP kateropii 5; a6o STP type 1);

- 100base-FX- nepegaua 3a 101omMororo 6ararToMo/10BOro ONTOBOJOKHA.

Mepexi poGoumx rpyn OyayrTbcss Ha ocHOBI crtanaapty 100base-TX.
Crangapt 100base-TX BuszHauae cermeHT FEthernet Ha OCHOBI HeeKpaHOBaHUX
ckpyuenux nap (UTP) kareropii 5 1 Bumie 3 Tonosorieto 3ipka (Twisted-Pair Ethernet).

Hanuii Tun cermenta Ethernet mae Bci mepeBaru i Hepodiku Ppizuunoi 3ipku. CymapHa
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KUIBKICTh KaOelsi, HeoOX1MHOro sl 00'eTHAaHHS TaKoi * KUIBKOCTI KOMI'FOTEPIB,
BUSBIIIETHbCS HAbarato OUIblIe, HDK Y BUNAJKY IIMHU. 3 1HIIOTO OOKY, 0OpHUB Kalems He
MIPU3BOJIUTH J0 BIIMOBU BCIET MEpPEXKi, MOHTAX, a TaKOX JIarHOCTHUKAa HECIPABHOCTI
Mepexi npocrime. Y cermenti 100base-TX mepemada curHainiB 31MCHIOETHCS TIO JIBOX
CKpYYECHHUX Tlapax IPOBOJIIB, KOXKHA 3 SIKUX Mepeaac TUIbKU B OJHY CTOPOHY (OjHA Mapa
- TepenaBalibHa, iHIIA - npuiiMaroua). KaGemeMm, 1Mo MICTUTh Takl MOJBINHHI CKpyYeHi
napu, KOXHUNM 3 aOOHEHTIB Mepexkl TMPUETHYEThCA 10 Komyratopa (Switch).
XapakTepUCTUKH MEPEeXKi 3aJI0BOJBHAIOTh BHUMOTaM JIsl BUKOPHUCTAHHS CKPY4YEHOI
Mapyu, a TOMy y KOCTI MEpeXeBoro cepenonuia ooupaemo kadbenb UTP kateropii SE
24AWG. Kabeni 1iei kaTeropii MatoTh cTaHAapTHI po3’emu RJ-45.

JIist 3B’ 513Ky MK MPUMIIIEHHSIMUA BUKOPUCTOBYETHCSI BUIIEH] Tese(OHH1 JiHii,

110 3a0€3Mevy0Th HalIHHUI 3B'I130K MK CEpBEpaMU CUCTEMHU YEPE3 MOJIEMH.

b.6 Kongirypauisa MmepekeBoro akTHBHOIr0 yCTaTKyBaHHA

VY SIKOCTI aKTUBHOT'O MEPEKEBOr0 YCTATKyBaHHA NPH MPOEKTYBaHHI HEOOX1IHE
npua0aHHd MEPEKEBUX KapT, MO KUIbKOCTI 3aaissHux Ha o0'ekti IIK 1 komyrtaropis.
[lepenik akTUBHOTO YCTaTKyBaHHS MEpeXi 1 HOTro KUIBKICTh MpEACTaBjiIeHI B TaOuIIi
b.1.

Tabnuus b.1 - AKTUBHE ycTaTKyBaHHS MEpExi

Tun yctaTkyBaHHS Mapka Kiexiets,

T

Mepexesi iiatu 100/1000Mbps | SureCom NE 3200, PCI 39

Ethernet Switch 3COM 3C16792-ME 2

1G(10/100Mbps) 24nopT.

Ethernet Switch 3COM 3C16791-ME 1

1G(10/100Mbps) 16mopr.

JBX APC Smart-UPS 2200VA 3

Cepsep IBM Server Systemx3650 3

Monem D-Link DSL-2520U/BRU/D 3

Bb.7 Po3paxyHok HeoOXiIHOI KiJTIbKOCTI IACHBHOI0 YCTATKYBAHHS
VYV Tabnuui b.2 HaBegeHuil mnepenik HEOOXIIHOrO MACHMBHOIO YCTaTKyBaHHS
MPOEKTOBaHOi Mepexi. Jlo macuBHOro yCTaTKyBaHHS BiIHECEHI: MepexeBUi Kabelnb 1

p03’€MI/I JJIA 3’€I[HaHHSI MCPCIKCBOTO Ka0es.
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Tabnuus b.2 - TlacuBHe ycTaTKyBaHHS MEpExi

KinbKicTs,
Tum ycraTtkyBaHHs Mapka ,
OJIMHUIIS BUMIPY

Mepexesuii kabenb UTP UTP 2*2 kat.5 1795 m

(HeekpaHOBaHa CKpy4yeHa napa

Kareropii 5)

Po3’emu niist MmepexkeBoro RJ-45 connector 88 miT.
Kabes
3araJibHy JIOBXHMHY KaOens BUpPAaXyBaHO 3 YypaxyBaHHSM B3a€MHOIO

pO3TalllyBaHHs KOMII IOTEPIB 1 KOMYTaTOPIB Y NPUMIILICHHSX

b.8 Po3paxyHok 3arajibHOI BapTOCTI IPOEKTOBAHOI MepexKi

VY rtabmuui b.3 mpexacraBieHo mepenik HEOOXIAHOro g MOOyIOBU Mepexi
yCTaTKyBaHHS. 3a3HAYEHO KUIBKICTh 1 BapTICTh KOXXHOTO 3 BUIB, a TaKOX 3arajibHa
BapTICTh YCTAHOBKM Mepexki TMif KiItod. Po3paxyHOK 3arajibpbHOi TOBXKHHH KaOes
3po0JIeHO  BIAMOBIAHO O  KapTHU-CXEMH  MEpexi, sKy MpeICcTaBlIeHO Ha
pucynkax b.4 — b.19.

Tabnuus b.3 - 3aranbHa BapTiCTh YCTAHOBKH MEPEXKi

o Bapricth
KinpKicTh,
3a Ycboro,
Tum ycratkyBaHHs Mapka OVHUIIA
, OJIMHULIIO, TpH.
BUMIDPY
TpH.

MepexeBi miatu SureCom NE 3200,

39 wr. 23,00 897,00
100/1000Mbps PCI
Ethernet Switch 3COM 3C16792-ME 1 miT. 550,00 550,00
1000(10/100Mbps)
l6nopr.
Ethernet Switch 3COM 3C16792-ME 2 mr. 700,00 1400,00
1G(10/100Mbps)
24n0pr.
MepexeBuii kabenb UTP 4*2 kat.5 1795 m 1,25 224375
UTP (cxpydena mapa
Kareropii 5)

[IponoBxenus tabdiu. b.3
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JBX APC Smart-UPS SC 3 . 2975 8925,00
1000VA 230V - 2U
Rackmount/Tower

Cepsep Server IBM x3200 3 wir. 7004 21012,00
M3

Moaem D-Link DSL- 3 . 228 684,00
2520U/BRU/D

Po3’emu pis RJ-45 connector 88 miIT. 0,50 44,00

MEpEeKEeBOro Kades

MonTaxxHi poOoTH 950,00

YcraHoBKa MeEpexKeBOro

1o 4500,00

Pazowm: 41205,75

b.9 Bubip mepexkeBoro nporpaMmHoro 3aée3ne4yeHHs

Bennka po3mairicth THMIB  KOMHO'TOTEPiB, 10 BHUKOPUCTOBYIOTHCS B
KOMII' FOTEpPHUX Mepexax, CIPUYUHIE PO3MAITICTh OMEpaIlifHIX CUCTEM: sl pOOOUnX
CTaHIIi}, U1l CEpBEPIB MEpEX PIBHA BIIAULY i cepBepiB PIBHA MIANPUEMCTBA B LIIOMY.
Jlo HUX MOXYTb MpPEJ'IBIATUCA PiI3HI BUMOTH MO MPOAYKTUBHOCTI W (DYHKIIIOHATILHUX
MOXJIMBOCTSIX, Oa)kKaHO, 1100 BOHU MaJlM BJIACTHBICTh CYMICHOCTI, IO JO3BOJUJIO O
3abe3rneunTy criibHy poooty pizaux OC.

3 orsay Ha BIAMOBIIHICTE OCHOBHUM KpHUTEpisiM BUOOpY KopriopatuBHOi OC
IUIsl BAKOpHUCTaHHS B Mepexi Oyna oopana OC Microsoft Windows NT Server 4.0.

Jlana omnepariiiina cucTeMa Ma€ HaCTYIHI XapaKTePUCTUKU:

CepsepHi mnatdopmu: KoMn'roTepu Ha 6a3i mporecopiB Intel, PowerPC, DEC
Alpha, MIPS. Kiienrcbki mmatpopmu: DOS, OS/2, Windows, Windows for
Workgroups, Macintosh Opranizaiisi 0JHOpaHrOBOT MEpPEekKi MOKJIMBA 33 JOMOMOI'OIO
Windows NT Workstation 1 Windows for Workgroups. Windows NT Server siBisie
co0010 BIIMIHHUI cepBep J0AATKIB: BIH NIATPUMY€E CUMETPUUYHE MYJIbTUIIPOIIECYBAHHS,
[0 BUTICHSIE BIPTyaJIbHY TaM'sITh 1 0araTo3aauyHiCTh, a TAKOXK MPUKIAIHI CepeIOBUIIA
DOS, Windows, OS/2, POSIX JloBigkoBi ciay>k0u: TOMEHHA 1151 KepyBaHHs 00JI1IKOBOIO

iHpopmartiero kopuctyBaudiB (Windows NT Domain Directory Service), T0OBIIKOB1
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ciyxOu imen WINS 1 DNS. TI'apna miaTpuMka chnuibHOI poOOTH 3 MepekaMu
NetWare: mocrtaBisieTbCsi KIIEHTChbKAa 4yacTWHA (peaupekTop) ans cepepa NetWare
(Bepcit 3.x 1 4.X y pexumi emymsnii 3.X, AoBigkoBa ciayx6a NDS miatpumyerthces,
nourHaroun 3 Bepcii 4.0), BukoHana y Burisal uuto3y B Windows NT Server abo sik
okpemuii komrnoneHT ansgt Windows NT Workstation; Ciny»x6a 06po6ku moBiiOMIIEHD -
Microsoft Message Exchange, inTerpoBana 3 iHmmmu ciayxx6amu Windows NT Server.
[TinTpumyBani wMepexeBi mnpotokonu: TCP/IP, IPX/SPX, NetBEUI, Appletalk.
[linTpumka BigmaneHux kopuctyBauiB: ISDN, mo komMyTupyroTh TeneQoHHI JiHii,
Frame Relay, X.25 - 3a nmomomororw yOyaoBaHoi mifcucteMu Remote Access Server
(RAS). Cnyx0a Oe3neku: MoTyXHa, BAKOPUCTOBY€E BHOOpPUI MpaBa JAOCTYNY ¥ IOBIpYl
BITHOCMHM MDK JIOMEHaMM; BY31IM Mepexi, 3acHoBaHl Ha Windows NT Server,
ceptudikoBani 3a piBHeM C2. IlpocToTa ycTaHoBKHM I 00ciayroByBaHHs. BimMiHHa
MacImTabOBaHICTb.

b.10 Kapra — cxeMa nNpoeKTOBaHOI Mepexi

VY3araibHeHa CTPYKTypa MPOEKTOBAHOT MEPEXi MiAMPHEMCTBA MpEACTaBIeHa Ha

pucyHky b.4.

Pucynok b.4 - Y3araneHeHa cTpyKTypa NpOEKTOBaHOI MepexXi MiANMPUEMCTBA

KapTa — CXCMa IIPOKIIadAKKU APOTOBUX TpPaAC HpI/IMiH_ICHHSI Nel NpcacTaBJICHA HaA

pucyHky b.5.
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Pucynok b.5 - Kapra — cxema mnpoxnaaku ApoToBHX Tpac npumimieHHs Nel

KapTa — CXEMa IIPOKIAAKHU APOTOBHUX TpacC HpI/IMiH_ICHHSI Ne2 MNpeaACTaBJICHA HA
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Pucynok b.6 - Kapra — cxema npoxiaaku ApOTOBUX Tpac NpuMinieHHsaNe2
Kapra — cxema mnpoxnaaku ApoTOBUX Tpac npuMimieHHs Ne3 npezacTaBieHa Ha

pucyHky b.7.
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Pucynok b.7 - Kapra — cxema npoxnaaku ApoTOBHX Tpac npuminieHHs No3

Kaptu — cxemu mnpokiaakd IpOTOBUX Tpac B KiMHAaTax mnpuminieHHs Nel

npejacTaBiieHl Ha pucyHkax b.8-b.12.

[ 1

Pucynok b.8 - Kapta — cxema mepexi B kimHaTi 123
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Pucynok b.9 - Kapta — cxema mepexi B kimHati 101

/

Pucynok b.10 - Kaprta — cxema mepexi B KiMHati 129
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Pucynok b.11-Kapra-cxema mepesxi B kimHati 130

[ 1 1 [ 1]

Pucynok b.12 - Kapra — cxema mepexi B kimHati 121

Kaptu — cxemu mnpokiaakyd ApOTOBUX Tpac B KIMHAaTax MHpuMinieHHs Ne2
npeacTaBieHa Ha pucyHkax b.13-b.17.
Kaptu — cxemu mnpokiaakd ApOTOBUX Tpac B KIMHAaTax mpuminieHHs Ne3

npeacTasiaeHa Ha pucyHkax b.18-b.20.



Pucynok b.13 - Kapra — cxema mepexi B kimHati 201

[~

Pucynok b.14 - Kapra — cxema mepexi B KimHati 224

41



42

[

I

Pucynok b.15 - Kapra — cxema mepexi B kimHati 210

AN

L1

Pucynok b.16 - Kapra — cxema mepexi B kimHati 230
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Pucynok b.17 - Kapta — cxema Mepexi B KiMHaTi 233
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Pucynok b.18 - Kapra — cxema mepexi B kimHati 111

[~

Pucynok b.19 - Kapra — cxema mepexi B KimHaTi 102
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Pucynok b.20 - Kapra — cxema mepexi B KimHaTi 113

YMOBHI IO3HAYKH Ha YSaFaJ]BHeHiﬁ cxeMi Ta KapTax-CXeMaX MCPCIK:

- poboua cTaHIlis

- IpOTOBa Tpaca
M — Mmonem
C — cepsep

Ta S — komyTtatop (Switch)

- TesiepoHHA JTiHIA
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