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Beryn

ArmnapaTHO-TIporpamMHi 3aC00M KOMIT'FOTEPHUX MEPEK, OHOBIIOIOTHCS 3 BETTUKOIO
IIBUJIKICTIO 1 TOTpeOyIOTh OHOBJICHHS MPOEKTIB MEpPEKi B KOPOTKI TEPMIHH 1 3
MEHIIMMU BUTpaTaMHU.

B naHmii yac He IiCHye 3arajJbHONPUUHITHX IMMIAXOAIB 1 METOAOJOTIH
POEKTYBaHHS JIOKAJTbHUX MEPEXK.

Bynb-sike npoekTyBaHHS SBJIsiE COOOI0 CUIIBHO CHPOIICHE MOJEIIOBAHHS I1I€ HE
peanbHOi aiiicHOocTi. Came ToMy mepeadaunTy BCl MOXKJIIUBI (DaKTOpH, BpaxyBaTH BCl
moTpedu, SKi MOKYTh BUHHKHYTH B MallOyTHHOMY, MPAKTHYHO HEMOXJIHBO. [Ipote
3arajbHI MIXOAW 10 MPOCKTYBAHHS JIOKATBHUX KOMITIOTEPHUX MEPEXK TaKHd MOXKYTh
Oytu chopmynpoBaHi:

1) Buxinni nmani. BaxnuBicTh mporo eramy TOB'Si3aHa SIK 3 HEOOXITHICTIO
BIOPAJIKYBAHHS BHMOI 10 cTBOproBaHOoi JIM Ta ii OKpeMHMMHM CKIAJIOBUMH IS
3a0€3MeUCHHS MOXKJIMBOCTI TPUHHATTA B MalOyTHbOMY 3BKEHHUX KOHKPETHUX
pIlIeHb, TaK 1 3 X OOrPYHTYBAHHSIM.

2) Bubip po3mipy 1 cTpykTypu Mepexi. [lig po3mipom Mmepexi B JTaHOMY
BUIIAJIKY PO3YMIETHCA K KUIBKICTh KOMITHOTEPIB Y MEPEXK1, TaK 1 BIZICTAH1 MK HUMHU.
[lim CcTpyKTyporo Mepexi pO3yMI€TbCA CMOCIO TOMITy MEpeXi Ha YacTHHH
(cerMeHTH), a TAaKOX CIOCIO 3'€ THAHHS ITUX CETMEHTIB MK CO00I0.

3) Bulip obGmagHanHs Ta KOMM'IOTEpiB. SKIIO ajisi poOOYMX CTaHIii abo
HEBHJIUIEHUX CEPBEPIB 3a3BUYall BHUKOPUCTOBYIOTh T1 KOMII'IOTEpH, SIKI BXKE € Ha
MIIIPUEMCTBI, TO BUJJIEHUH cepBep 0a)xaHO KyIyBaTH CHELIadbHO IJIsl MEPEXI.

4) Bubip MepexeBUX NpOrpaMHHX 3aCO01B.

5) Bubip 3 ypaxyBanHsiM BaptocTi. [lepin 3a Bce ciiji BUBHAYUTH MOXKJIUBI
HanpsiMu (PIHAHCOBUX BUTpAT

[Ipn mpoekTyBaHHI KaOCIBHUX CHUCTEM IS JIOKAIBHHX MEPEK HAKOTTUYCHHM
BEJIMKUI JOCBiJl, Ha OCHOBI SIKOTO MOXYTh OyTH C(hOPMYJIbOBaHI 3araibHi
pekoMeHpallii 3 opraHizalii Takux CHCTeM. biiblne TOro, iICHYIHOTh CTaHAAPTH I
3arajJpHOI0 Ha3Bow '"cTpykTypoBaHi kabenbHI cuctemu (CKC)", sxi ocoOmmBo
aKTyaJlbHI JJI1 3HOBY CTBOPIOBAHHMX a00 PEKOHCTPYMOBAaHUX BIIHOCHO BEITUKHUX
JOKaJIbHUX MEpPEeX Ha piBHI mianpuemMcta. BoHM sABIAIOTH €00010 00'€eMHI
JIOKYMEHTH, JIETAIbHO OMHUCYIOTh 1 PErIaMEHTYIOTh MPOIIEC CTBOPEHHS KaOeIbHUX
3'enHaHb JoKaabHUX Mepex. OcHoBHI BuMoru CKC:

1. OUIHUTH BIJAMOBIAHICT JOBXKUHU KaOEJIBbHOI CUCTEMM Ta 1i OKpEeMHX
YaCTUH (CErMEHTIB, 3'€JHaHb MDK JIaHUMHU aOOHEHTOM 1 KOHIIEHTPaTOpOM 1 T.1I.)
BUMOTaM 00OpaHoi pi3HOBU/IU JIOKAIbHOI MEPEXKI.

2. KabGenpna cucrema mnoBMHHa OyTM  CTiika 40  30BHILIHIX
€JIEKTPOMArHiTHUX MEPEeIIKo 1, 0 MOXJIMBOCTI, HE T€HEpPyBaTH IOMITHI BIIACHI
BUIIPOMIHIOBaHHS. B 1HIIOMY BUNAAKY 3HIKYEThCA (DaKTHMUHA IMIBUAKICTH POOOTU
Mepexi (depe3 HEOOXITHICTh TOBTOPHOI Tepenadi CHOTBOPEHUX MEPEIIKOJIaMU
MAKeTIB), a TAKOXK MOPYIIYIOTHCS BUMOTH 3aXUCTY 1H(POpMAITii.

3. KaGenpHa cuctema mnoBuHHa OyTH 3axWIEHa B MEXaHIYHUX
MOIIKOIKEHD
4.  KabenpHa cucTemMa NOBHHHA MaTd '"mpo3opy" 1 JTOKyMEHTOBAHO

opopmieHy cTpykTypy. Lle HeoOXimHo K aiis 3a0e3MeYeHHs] MOKIMBOCTI BHECEHHS



3MiH B L}0 CTPYKTYPY, TaK 1 AJIs MOUIYKY HECIIPAaBHOCTEH.

5. HeoOxigHO mepeBipUTH HITICHICTh KAOEIbHOT CUCTEMH.

6.  Cuix TakoX B3STH JO YBaru po3LIMPEHHS MEpexi B MallOyTHbOMY, IS
Yoro mnependayuTd HasIBHICTh TOYOK MIAKIIOYEHHS 1O MEPEXi HaBIThb Yy THX
MPUMIILICHHSX, /I MEPEKEB1 KOMITIOTEPH TTOKH BIJCYTHI.



1 AHaJji3 BUXiZHHX JaHHUX

MeToro KypCOBOTO TPOEKTYBaHHS € PO3PAXyHOK TEXHIYHHUX XapaKTEPUCTHUK
mokanbHOi Mepexi (JIM), Bu3HAueHHS amapaTHUX 1 MPOTPAMHHUX 3aco0iB
KOMIUICKTAIIl1 JIOKaJIbHOT 00YHCITIOBAIBHOT MEPEXKI1, JIOTIUHA CTPYKTYypa MEpexi (TUITH
1 B3a€MO3BS3KH BY3J11B MEPEK1 Ta KaHATIB MEPEKEBOTO 3B'S3KY).

3aBiaHHs: CIPOEKTYBATH JIOKAJIbHY KOMIT IOTEPHY MEpPEKY MIIIMPUEMCTBA, sKa
o0’eqHye TpW BigAumM — OyranTepito, BIAIII KaapiB Ta BiIIiI OOCTyroByBaHHS
KITIEHTIB.

bynemo BBaxaru, 1m0 WIANPUEMCTBOM € ipma, s5SKa 3aliMaeThCs
aBronepeBe3eHHsAMU. Odic (ipMu 3HAXOAUTHCS HA OKpaiHI MiCTa, B IETJITHOMY
OyAMHKY Ha IPYroMy MOBEpCi.

3riIHO BUXIJHUX JAHHMX KUIbKICTh KOMIT'FOTEPIB Ta 1HIIMX MPU CTPOIB, TAKUX
K MEPEKEBUHN MPUHTEDP, sIKI OyAyTh MIAKIIOUEHI 10 MaHOyTHBO1 JTIOKATBHOI MEPEXKI €
HACTYITHOIO:

Byxrantepis

Po6ounx micup — 7
[TpunTepiB — 3

I[P — TenedoniB — 4
MepexeBux kamep — 3

Bigain kaapis

PoOounx micup — 4
[TpunTepiB — 4

IP — TenedoniB — 2
MepexeBux kamep — 2

Bigmin o6¢cayroByBaHHS KIIIEHTIB
Po6ounx micip — 8

[TpunTepiB — 4

[P — TenedoniB — 6

MepesxeBux kamep — 4

TepMiHamu caMooOCTyroByBaHHS — 2

BizbMeM0O 3a yMOBYy Te¢ IO B 3aMOBHHKA BXKE € B HAIBHOCTI HACTyITHE
oOJlafHaHHS:

KopucrtyBaui 3aiiMaloTbCcsi B OCHOBHOMY pOOOTOI0 3 O(ICHUMH JOKYMEHTAMH
(.doc, .xIs) 3 cepennim posmipom 100 K6aiit — 500 Kbaiit, KOHCYyabTaIliIMUA KITIEHTIB
Ta XOTUIM O MpaIoBaTh 3 CUCTEMOIO aBTOMATHYHOTO YMPABIIHHS MiIMPUEMCTBOM
(CAVTII).

OCKIUJIbKH  Mepeka TIaHy€EThCS HAa TIAOPUEMCTBI TO KpiM TOTped
KOPUCTYBauiB, OOOB'S3KOBO HEOOXIHO BpaxyBaTH 1 BHUMOTH IO 1O MiHIMAJIbHOI
KITBKOCTI IIPOTPAMHOIO 3a0e3leueHHs] HeoOX1THOTO JiJIi BHUKOHAHHS ITOCTABICHUX



nepen NpaliBHUKaMH 3aBAaHHA. KpiM Toro BakiuBI BUMOTH 10 O€3MeKH Ta
JOCTYIMHOCTI OyXraiaTepchKkoi iH(opMariii.

Ha pucynky HmwK4e BiIOOpaXEHO CTPYKTYpY Ta I1€papxit0o Mepexi Io
Higpo3AijaM MANPUEMCTBA, B SKOMY BKa3aHO OKpPEMO BHIJICHI TMAPO3ILIN:
Oyxrayrepis, BUIAUI KaJpiB Ta BT OOCIyrOoByBaHHS KIIEHTIB, OKpemi poOodi
rpymnu B Bigiiaax: 1) Po6oui micis, ApykapkH 1 ip-TenedoHu, 2) MepexeBi kamepH, 3)
TEepMIHAJIA caMOOOCITyTOBYBaHHsI, 4) cepBepHa CIIJIbHA IS BCI1X. BUKOpHUCTOBYIOTHCS
KOpHCTyBadamMu mporpamii 3acoou: Microsoft Office Word, Microsoft Office Excel,
BeO-Oapy3ep, cucTeMa aBTOMATHYHOTO YMPABIIHHS MIAMPUEMCTBOM, (HAEPBON Ta
aHTHUBIpYC fAKI € BuUMoOrow aamiHictpauii. Takox HeoOximHui nmoctym a0 Internet
MEpexi.

Binain o0ciiyroByBaHHs KJIi€HTIB

1) PoGoua rpyna 2) Podoua 2) PoGoua

8po6ounx micip THITy rpynmna rpynmna
TK(Microsoft Office 4—mepexesi 2—tepminanu
Word ra Excel, kiient Kamepu €aMo06CITyTOBYB

CAVII—ynpaiiHHs
aBTOTPAHCIIOPTOM ),

arrrra

4—_npunrepis,

6 -IP-renedonis

4) Po6oua rpyna
3 cepsepa (cepBep
CAVII, nomeHHMit
cepsep, daepsorr, FTP —
cepsep)

Binain kaapis

Byxraarepis \

1) PoGoua rpyna
7 poGouux MicItb THITY
IIK(Microsoft Office
Word Tta Excel, xmient
CAYIl—ynpasniHas
aBTOTPAHCIIOPTOM ),

1) PoGoua rpyna
4 poBounx micup ThIy
IK(Microsoft Office
Word ta Excel, xmient
CAYII—ymnpasmiHHS
ABTOTPAHCIIOPTOM ),

2) PoGoua
rpynmna
2—mepesxesi
KaMepH

2) PoGoua
rpynmna
3—mepexesi

KaMepu KaMepH

4 npunrepisk, 3—npumrTepis,

2 -IP-tenedonin 4 -1P-renedonis

Pucynok 1 - Ctpykrypa JIM mo migpo3aiaam mianpueMcTBa



2 Ilonepenniii BUOip 0230B0i MepeskeBOI TEXHOJIOTII

Ha ocHoOBi aHami3zy 3aBmAaHHS HIApaxyeEMO IUIAHOBY KIJIBKICTh MOMKIIMBHUX
MIKITI0YEHb 3 YpaxyBaHHSIM pO3IIMPEHHsS abo J0JaBaHHs PI3HOTO POAY CEpBEpPIB Ta
1HIIOTO OOJIaTHAHHS.

Hamni, 6epyun 10 yBarud HasBHICTb 3-X CETMEHTIB : OyXraiaTepis, BiJIiI KaapiB
Ta BIIIII OOCIyrOBYBaHHS KJIIEHTIB, B KOXKHOMY 3 SKUX € BimmoBigHo 14, 8, 20
BY3JIiB 1 TaKOX poOoda rpymna i3 MiHIMyM TPhOX CEpBEpIB MPUOIM3HO BU3HAYMMO
Tpadik PO, sxuil CTBOPIOBAaTUMETHCS B MEpEXl NpPU BUKOPUCTAHHI HAasBHOTO 1
nependayeHoro B MaiOyTHbOMY MIPOTPaMHOTO 3a0€3M1EUEHHS.

{06 orpumaru 1o mpubmu3Hy 1udpy (PO), MOXKHa BUKOPUCTATH HACTYITHUHN
croci0: BU3HAYTe MAKCHUMAJIBHUN PO3MIp peambHO JOKyMeHTa (Si), 3 SIKUM Ipalioe
KOpUCTyBad (a00 MIBUAKICTH 3’€IHAHHS HEOOXiAHY JUIsI HOPMaJbHOI POOOTH
nporpamu Sp), 1 TIOMHOXTE ioro (1) Ha KUTbKICTh KopucTyBauiB N.

PO=Sp*N/c +Sp*N , M6it/c (1)
HpOBC,Z[CMO I[aHHﬁ PO3pPaAXYHOK AJIsI KOKHOI'O CCIMCHTA.

Po3paxyemo PO niis OyxranTepii:

[TpunycTumo, 10 MakCUMaldbHUN pO3MIp JTOKYMEHTa B JAHOMY CETMEHTI Mae
HallMEHILIE 3HAY€HHS 13 3allpOINIOHOBAHOIO Jiama3oHy 1 craHoBuTh 100 KOGaiiT, a B
CEerMEHT] IJIaHyeTbcsl poOoTa 7 KopucTyBauiB. Takoxk IiaHyeTbcs pobora 4 ip-
TenedoHiB (111 HOpMAIBHOI POOOTH KOXKHOTO TOTpiOHO 64 KOiT/c) i 3 MepexeBux
Kamep (11 HOPMaJIbHOI poOOTHM KOXHOI moTpioHO 1 MOiT/c). VYV pesynbrari
OTPUMYEMO:

PO(6)=(100K06aiit*7)/c + 64K6it/c * 4 + 1M6it/c * 3 = 8,856 Moit/c.

Po3zpaxyemo PO nns BigaTy Kaapis:

[TpunycTrMo, 10 MaKCUMaNIbHUNA PO3MIpP JOKYMEHTa B JIaHOMY CEIMEHTI Mae
HaWMEHIIIe 3HAYeHHS 13 3aIpOoINOHOBAaHOTO jiara3oHy 1 craHoButh 200 Ko6aiit, a B
CEeTMEHTI TIaHyeThCs poOoTa 4 KopucTyBadiB. Takok TuiaHyeTbes poboTta 2 ip-
TenedoHiB ()11 HOPMaJIbHOI POOOTH KOXKHOTO MoTpidHO 64 KOiT/C) 1 2 MepexeBux
KaMmep (Uisi HOpMalibHOI pOOOTHM KOXKHOI moTpioHo 1 MOit/c). VY pesynbrari
OTPUMYEMO:

PO(x)=(200K6aitT*4)/c + 64K0biT/c * 2 + 1MOIT/Cc * 2 = 8,528 MOit/c.

Pospaxyemo PO Binainy oOCIyroByBaHHS KIII€HTIB:

[TpunycTumo, 1Mo MakCUMAalIbHUI PO3MIp JOKYMEHTA B JAHOMY CETMEHTI Ma€
HalMEHIIIe 3HA4YEHHS 13 3alpOIIOHOBAHOTO Miama3oHy 1 craHoBuTh 500 KOaiit, a B
CErMEHTI TUIAaHYEThCS po00Ta 8 KOPHUCTYBadiB Ta 2 TEPMIHAJIIB CaMOOOCIIyTOBYBaHHS ,
aKuM HeoOx1aHo Omm3pko 50 KoOit/c . Takox muanyeTbes pobota 6 ip-tenedoniB (ams
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HOPMaJIbHOT po0OTH KOXKHOTO MOTpiOHO 64 KOit/c) 1 4 MepexeBux kKamep (s
HOPMaJILHO1 pOOOTH KOKHOT TTOTpiOHO 1 MOiT/C). Y pesynabrari OTpuMy€eMo:

P0O(0)=(500K6airT*8)/c + 100K6i1/Cc * 6 + 64K0it/c * 4 + 1M6iT/c * 2=37,16 M6iT/C.

Pozpaxyemo PO niist cepBepiB:

OcCkiJIbKH cepBepu OOCIYrOBYIOTh KIIIEHTIB MEpEeXi, a HE CTBOPIOIOThH
OCHOBHMM TpadikK, JOCTATHHO IMiAPaxXyBaTh HAHO1IBIIT HABAaHTAXKEHUN B TaKii Mepexi
cepBep. HaiiOinpin HaBaHTaXXEHUM cepBepoM B Takiit mepexi € FTP-cepsep. Tak sik
HaBaHTaXeHHS Ha FTP-cepBep CTBOPIOETHCS BCiMa KOPUCTYBadaMU (T AKITFOUCHHSIMH )
Mepexi To PO piBHui 3araibHOMY Tpadiky B Mepexi. Y pe3ylbTaTi OTpUMY€EMO:

PO(c)= PO(6) + PO(x) + PO(o) = 8,856M0it/c + 8,528 Mbit/c + 37,2 Mbit/c = 54,544
Moit/c

Tabnuis 1 — [onepenHro po3paxoBaHe HABAaHTAXKEHHS B MEPEXI

Bignin (cermeHt) Tpadix KibKICTh MIIKIIOYEHB
byxranrepis 8,856 Moit/c 14
Bimnin xagpis 8,528 Moit/c 8
Bigzin o0cayroByBaHHs KJIIEHTIB 37,2 Mbit/c 20
Cepsep 54,544 Mo6it/c 1

[licns migpaxyHKIB, MarO4yd JBa OCHOBHI TapameTpH, a caMme KIJIbKICTb
MalOyTHIX MIAKIOYEHb 1 NpUOAUM3HMKA Tpadik HaHUX, BHOEPEMO MepeKeBUU
CTaHJapT HAa OCHOBI OMuCy B Ta0.2.

OTxe npu MOKIIMBOCTI HEOOX1THO BUOPATH €IMHUI MEPEKEBUI CTaHAAPT IS
BCI€1 MepeXi KU 3a]J0BOJIbHSIE TaKl BUMOTH :

1) IIBuakicTs nepenaui Hemenie 54,6 Moit/c.

2) MaxcumalnbHa KiTbKIiCTh miakiaodeHb 20 i O1.J1ble

3) di3uyHa MOXKIMBICTH BIPOBAKCHHS 3allPONIOHOBAHUX CTaHIAPTIB HIYUM
HEOoOMeXeHa.

4) TlobakaHHs 3aMOBHHMKA BHKOpUCTaTh HasiBHEe obnaananHs (10 1K B ckiami
skux € mepexesi iHTepdericu 100 MoGit/c LAN).

Bci Buille HaBeieH1 BUMOTHY LIJIKOM 3a]10BOsIbHsI€ cTanaapT 100Base-TX .




Tabnuus 2 - [TopiBHSIHHS OCHOBHUX MEPEKEBUX CTaHIAPTiB
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MepexeBuii CepejoBHIe nepesadi [B. mep., | Makc. kiibK. | Makc. BiACT.
CTaHJapT Moit/c MIIKJIIOYCHB | 3 BSI3KY, M
802.11a Pamioxsum 54 2048 100
802.11b Pamioxsum 11 2048 300
802.11g PasmioxButi 54 2048 300
802.11n Pamioxsui 300 2048 450
10Base-5 Koakcianpauii kadeap (10 500 500
10Base-2 Koakcianpauii kadeap (10 150 200
10Base-T “Bura napa” 10 1024 100
10Base-F ONTOBOJIOKHO 10 1024 2000
100Base-TX “Bura napa” 100 1024 205
100Base-T4 “Bura mapa” 100 1024 205
100Base-FX ONTOBOJIOKHO 100 1024 2000
1000Base-T “Bura mapa” 1000 1024 100
1000BaseLX  OnroBomOKHO 1000 1024 5000
Bluetooth 3.1  |PaxioxBuiti 24 8 100
HomePNA 3.1 ||ciedoHHI miHil, 320 64 600
KOaKClaJIbHHI KaOeb

HomePlug AV  EnekrponiHii 200 64 300
v.90 Tenedonna miHis 0,0564 2 64000
xDSL Tenedonna minist 62/ 26 2 7500

Omnuc cranaapty 100Base-TX:

Fast Ethernet (LLIBuakwuii Ethernet) — Tepwmin, mo onucye Hadip CTaHIAPTIB
Ethernet a5t makeTHO1 epeAayl JaHUX 3 HOMIHaIBHOIO mBUKICTIO 100 M6i1T/C, 1110 B
10 pa3iB mBHame 3a noyaTkoBy ais Ethernet mBuakicts y 10 MGit/c.

Bci BinminHocTi TexHosorii Fast Ethernet Big Ethernet 3ocepemxeni Ha
¢13uunomy piBHi. PiBHi MAC 1 LLC y Fast Ethernet 3anummunucst abcoiOTHO TUMU
K, 1 IX OMUCYIOTh KOJIMIIIHI I1aBu cTanaaptis 802.3 1 802.2.

Mepexi Fast Ethernet 3aBxan MaroTh i€papXiuHy AE€pEBOIONIOHY CTPYKTYPY,
noOyJ0BaHy Ha KOHIIGHTparopax/koMyTatopax, sk 1 mepexi 10-Base-T/I0Base-F.
OcHoBHOIO BiAMIHHICTIO KOHbIrypatiid mepex Fast Ethernet € ckopouenns miamerpa
Mepexi mpudmmszHo 110 200 M.

[Tpu BukopuctanHi komyTtaropiB mpotokon Fast Ethernet moxe mparroBatu B
MOBHOAYIUJIEKCHOMY PEXHMI, SIKHH HEMae OOMEKEHHS Ha 3arajibHy JOBXKHHY MEPExXi,
a 3QJIMIIAIOTHCS TUIbKKM OOMEXEHHS Ha JOBXKUHY (DI3MYHUX CETMEHTIB, 1110 3'€IHYIOTh
CYCIJIHI TIPUCTPOi (azantep — KOMYTarop 4 KOMYTaTtop — KomyTaTtop). Tomy mpu
CTBOPEHHI Marictpajgeil JOKaJIbHUX MEpEeX BEJIMKOi JOBKHUHM TexHoJoris Fast
Ethernet Tako akTHUBHO 3aCTOCOBYETHCS, ajie TIILKU B MOBHOAYIIJIEKCHOMY BapiaHTi,
pazoM 3 komytaropamu. 100Base-TX mjist nBomapHOro Kadeiato Ha HEeKpaHOBaHIN
Butii napi UTP kareropii 5 uu ekpanoBaHiii Butiit mapi STP.
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3 Po3paxyHok cepeqHbOro Tpagiky i koedilicHTa BUKOPUCTAHHA Mepe:xi

Cepenniit Tpadik 1 koe(illiEHT BUKOPUCTAHHS MEPEX1 3aJI€KUTh BiJl 3aj1a4 sK1
OyayTh BUKOHYBaTHCh B Mepeki. Hmkde HaBeneHUI mepeik OCHOBHUX MEPEKEBHX
CEpBICIB HAIIOT MEPEXI:

1) OOwmiH (aiimamMu MixK By3JlaMH B MEPEKi;
2) ®daitnoBwuii cepBep;

3) PesepByBanHs iHpOpMAIii;

4) MepexeBuil IpyK;

5) Cnyx0a TepMiHaTiB;

6) CVYBJI (CucréMa yrpaBIiHHI 643aMH JAHUX;
7) Inrepner;

8) EnekrponHa moira;

9) IuTpaner;

10) lNonocoewii 3B's130k (IP-Tenedonis);

11) Cny»0Ou MepexeBoi Oe3NeKH .

Jlnst ko’kHOT 3 3a7a4 BU3HAuaeTbes edekTuBHUM Tpadik Pe 1 gk BiaHOIEHHS
CEepPEeIHBOT0 Yacy 3aHATTS 3aBIaHHSAM Mepexi tep. (Tabnm. 3) 10 3arajapbHOTO Hacy
poboTu Mepexi tpod, MOMHOXKEHE Yy pa3l MOBHOIO 3aHATTS MEpExki 3aBAaHHSM Ha
HOMIHAJIbHY MPOIYCKHY 3aTHICTh Mepexki PN abo, y pasi pikcoBaHoro tpadiky, Ha
1oro 3Ha4YeHHS SP.

Pe= (tcp/tpo6)* Pn [Sp], Mo6iT/c (2)

OtpumaHi 3HA4eHHS TMIACYMOBYIOTbCS IS  BU3HAYEHHS  3arajbHOTO
mepexxeBoro Tpadiky X3 . 3nauenns [1X3 MHOXHUTHCS Ha KOe(DIIIEHT CIIy>k00BOTO,
IIMPOKOMOBHOTO 1 HeBpaxoBaHoro Tpadiky ke.tT. = (0,05~0,07) - n, e n - KIJIBKICTb
KOMIT I0TEpIB B Mepexi, 1 koedimieHt 3anacy k3 = (1,2~2,0) a1 o6miky MailbyTHHOTO
PO3BUTKY MEPEKi.

IMX3= (X Pe) * ke.1.* k3, MoGiT/c (3)

3a orpumaHuM 3HaueHHsSM [IX yTouHmoeThCcs oOpaHa TexHosoris JIM Takum
YUHOM, 1100 KoedilieHT BUKOpUCTaHHS Mepexi kBuk. OyB He Oubiie 0,3~0,6. ko
HEOOX1JTHO, 3MEHIIYEThCSI CepeAHiil Jyac poOOTH OfHI€i ab0 KUIBKOX 3aBlaHb, abo
BUOMpAEThCS 1HIIA MepexeBa TeXHOooris. JlomyckaeTbcsi 30UIBIIEHHS! 3arajibHOTO
gacy poOOTH CepBEPIB 3a paXyHOK HIYHOTO 4acy.

kBuk. =I1X / Pn 4)
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Tabnuus 3- OcHOBHI MepexeBl CITyOu (CEpBICH), BUKOPUCTOBYBAHI B Cy4aCHUX
JOKaJbHUX Mepekax

Cayx0u/Cepsicu

Cepenniii yac
3aHATTS CITY>K0010/
CepBICOM MEpexi,

XB. B 100.

CepBepHa yacTuHa

Knienrcpka yactuHa

OOwmiH daiinamu

10-60 uwa 1 cranmiro

Mepexea OC

Mepexea OC

daitnnoBuil cepBep

120-360

CepBepHa MepexeBa
oC

Kiienrcrka
mepexeBa OC

PesepByBaHHS 5-30 Ha 1 cranmio

iH(bOI}))hZaui'i 10-120 Ha 1 cepep Mepexesa OC Mepexesa OC

Mepexesuii npyk  (1-20 Ha 1 cranmiro  MepexeBa OC Mepexera OC
.. |10-300 Ha 1 craunuito CepBep Biga. Kiient Bimman.

Ca1y0a Tepmisais (Tpadik 14-100 x6/c)gocTymy JOCTYIY

CYB/] 5-30 na 1 cranmiro  Cepsep b/] Jonarku BJ[

[HTEepHET 10-120 na 1 xmienTa [[Ipokci-cepBep bpaysep

Enexrponna momra |0,5-2 Ha 1 xmienta [lomroBuii cepBep [lomToBwmii Kili€HT

[HTpaner 5-20 Ha 1 xmenta |Beb-cepBep bpaysep

[onocoBuii 38's130k  |10-60 Ha 1 cranmito Pi3ni Pi3Hi

(IP-Tenedomnisn)

(Tpadik 33-64 kO/c)

Cyx0u MepexeBoi
Oe3nexku

15-20 Ha 1 cepBep
+ 2-5 ua 1 kiiedTa

CepBepHa MepekeBa

oC

KnieHTCchKa

Mmepexea OC

Ockuibku poOOUYMid JI€Hb HAa MIANPUEMCTBI CTAHOBUTH § TOA., CEpBEpPU Ta
KaMepu BIJEOHANNIAAY MpalloTh Lu1ono6oBo 1 PN=100 MOit/c TO po3paxyHKH

OyIyTh HACTYITHUMU:

Po3paxyemo koedilieHT BUKOpUCTaHHS Mepexi KBUK i1 Oyxranrepii:
PoGounx micup — 7
[TpunTepiB — 3

[P — TenedoniB — 4
MepexeBux kamep — 3

Pe(1)= (10*7 /480)* 100M6it/c = 14,58 M6Gir/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 3 * 1M6it = 28 M6it/c;
Pe(3)= (5*7 /480)* 100M6it/c = 7,29 M6ir/c;
Pe(4)= (2*(7-3) /480)* 100M6it/c = 1,66 M6it/c;
Pe(5)= (300%7 /480)* 0,1M6ir/c = 0,437 M6ir/c;
Pe(6)= (5*7 /480)* 100M6it/c = 7,29 M6it/c;
Pe(7)= (10*7 /480)* 100M6it/c = 14,58 M6Girlc;
Pe(8)= (2*7 /480)* 100M6it/c = 2,91 M6it/c;
Pe(9)= (5*7/480)* 100M6it/c = 7,29 M6ir/c;
Pe(10)= (10*4 /480)* 0,064M6it/c = 0,005 M6it/c;
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Pe(11)= (2*7 /480)* 100Mbit/c = 2,91 MGit/c;

[1¥3=( 14,58 + 28 + 7,29 + 1,66 + 0,437 + 7,29 +14,58+ 2,91 +7,29 + 0,005 +
2,91) * (0,05 * 7)* 1,2 =36,533 M6it/c;

ksuk(0) = 36,533 / 100 = 0,365

KoedirienT BukoprcTaHHsS Mepexi it OyXxraiarepii € B Mexax 3aJ1aHOi HOPMH

Po3paxyemo koedilieHT BUKOPUCTaHHA Mepeski KBMK A1 BiIIUTY KaapiB:
Po6ouynx micup — 4

[TpuntepiB — 4

[P — tenedoniB — 2

MepexeBux kamep — 2

Pe(1)= (10*4 /480)* 100M6&it/c = 8,33 M6it/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 2 * 1M6it = 27 M6ir/c;
Pe(3)= (5*4 /480)* 100M6it/c = 4,16 M6it/c;
Pe(4)= (2*(4-4) 1480)* 100M6it/c = 0 M6it/c;
Pe(5)= (300%4 /480)* 0,1M6it/c = 0,25 M6it/c;
Pe(6)= (5*4 /480)* 100M6it/c = 4,16 M6it/c;
Pe(7)= (10*4 /480)* 100M6it/c = 8,33 M6it/c;
Pe(8)= (2*4 /480)* 100M6it/c = 1,6 M6ir/c;
Pe(9)= (5*4 /480)* 100M6it/c = 4,16 M6it/c;
Pe(10)= (10*2 /480)* 0,064M6it/c = 0,002 MGit/c;
Pe(11)= (2*4 /480)* 100M6it/c = 1,6 M6it/c;

[1Z3= ( 8,33+27+4,16+0+0,25+4,16+8,33+1,6+4,16+0,002+1,6 ) *
* (0,07 * 4)* 2 =14,341 Moit/c;

ksuk.(x) = 14,341 / 100 = 0,143

KoedimieHT BUKOpUCTaHHS Mepexi I BIIIUTY KaJpiB € B MeXax 3aJaHoi
HOPMH

Po3paxyemo koedillieHT BUKOpPUCTaHHS Mepexi KBuk s Bigainy
00CITyroByBaHHS KJII€HTIB:

Po6ounx micup — 8

[TpunTepiB — 4

IP — tenedoniB — 6

MepexeBux kamep — 4

Tepminanu caMo0OCIyroByBaHHS — 2

Pe(1)= (10*8 /480)* 100M6it/c = 16,7 M6ir/c;
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Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 2 * 1M6ir = 27 M6ir/c;
Pe(3)= (5*8 /480)* 100MGit/c = 8,33 M6it/c;

Pe(4)= (2*(8-4) /480)* 100M6it/c = 1,66 M6ir/c;

Pe(5)= (300*8 /480)* 0,1M6it/c = 0,5 M6ir/c;

Pe(6)= (5*8 /480)* 100M6it/c = 8,33 M6ir/c;

Pe(7)= (10*8 /480)* 100M6it/c = 16,6 M6ir/c;

Pe(8)= (2*8 /480)* 100M6it/c = 3,33 M6it/c;

Pe(9)= (5*8 /480)* 100M6it/c = 8,33 M6ir/c;

Pe(10)= (10%6 /480)* 0,064M6it/c = 0,008 MGit/c;

Pe(11)= (2*8 /480)* 100M6it/c = 3,33 M6ir/c;

MZ3= (16,7 + 27 + 8,33 + 1,66 + 0,5 + 8,33 + 16,6 + 3,33 + 8,33 + 0,008 +
3,33) * (0,05 * 8)* 1,2 =45,204 M6ir/c;

ksuk.(0) = 45,204 / 100 = 0,452

KoeilieHT BUKOpUCTaHHS MEPEXi JJIsl BILTY OOCITYyrOByBaHHS KJIIEHTIB € B
MeXax 3aJaH0i HOPMHU

Po3paxyemo koedilieHT BUKOPUCTaHHS Mepeki KBHK I cepBepiB:

a) Cepsep FTP, Pe3epByBanns indopmariii — 1

0) Ceprep CAVII, Enexrponoi nomtu -1

B) Cepesep IIpokci, [flomennuii koutponep, Paepson ta [Iporpamua ATC -1.

Sk mxe Oyn0 Cka3aHO BHUILE CEPBEPU OOCITYTrOBYIOTh KIIIEHTIB MEpPEXi, a He
CTBOPIOIOTH OCHOBHMM Tpadik. OTxe

Pe(a)= 28 + 27 + 27 + 7,291 + 4,167 + 8,33 = 101,79 Mbit/c;

Pe(6)=0,437+0,25+0,5+7,291+4,167+8,33+2,916+1,66+3,33+7,291+4,16+8,3
3= 48,688Moit/c;

Pe()=16,667 + 0,0027 +2,916 + 8,333 +0,003 + 1,66 +16,66 + 0,008 + 3,33=
49,597 M6iT/c;

[1X3= (101,79 + 48,688 + 49,597) * (0,05 * 3)* 1,2 = 36,013 Moir/c;
ksuk.(c) = 36,013/ 100 = 0,3601
KoediwieHT BUKOpUCTaHHS MEPEXI JIJIsl CEPBEPIB € B MEXKAX 33J1aHOT HOPMU

Takox HEOOX1THO MiAPaxyBaTH MBUIAKICTh [HTEpHET MiAKIOUEHHS, ISl [IbOTO
noTpiOHO mpocymyBatu epexTuBHUN Tpadik s [HTEpHET CIy)0 B MEpExKi:

[TX3(InTepuer)= 14,583 + 8,333 + 16,666 = 39,583 =~ 40 Moit/c
Po3paxyemo  ycepemHeHuid 1O  JIOTIYHMM  CETMEHTaMH  KOoe(iIieHT
BUKOPHUCTAHHS Mepexi kBUK.
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ksuk(cep.)= (kpuk(0) + kuk(kx) + kBuk(o) + kBuk(c) ) / 4 =
= (0,365 +0,143 + 0,452 +0,360) /4 = 0,330

BucHoBxku:

obOpaHoto TexHosoriero Buopano Fast Ethernet 100Base-TX

MIPOMYCKHA 3/1aTHICTh Mepexi ctaHoBUThH 100 M6iT/c,

MBUAKICTH [HTEepHET miakmrouenus 40 Moit/c,

yCepeAHEHUI MO JIOTTYHUM CErMEHTaMU KOe(ili€eHT BUKOPUCTAHHS MEpexi

ksuk(cep.)= 0,330
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4 BuOip TomoJiorii Mmepe:xHHX 3'€IHAHb Ta HEOOXITHOI0 MepeKeBOro
00JIaIHAHHA

3rilHO0 BUXIJHOTO MICISl pO3TalllyBaHHA KoMm'toTepiB (cTpykTypu JIM 1o
HiApo3aiiaM HiAnprueEMCTBa), o0OpaHoi MepeskeBoi TexHoorii Fast Ethernet 100Base-
TX Ta JOT1YHOTO MOALTY BUOMPAETHCA TOMOJOTIS «3IpKa» NIl KOXKHOTO CETMEHTY
Mepexi 1 «['10puiHay MepekeBa TOIOJIOTIS JIJIs BCIET MEPExKI.

Ha xpecneni 1 moOymoBaHa TOMOJIOTIYHA CXeMa JIOKaJbHOI MEpexi 3
3a3HaYCHHSIM ajpecarlii, pooouYrnx cTaHuii (Tpyn, BLAILIIB 1 T. 1I.), BUAIB CEpBEPIB Ta
THITTIX HpI/ICTpOIB THILY 1 TIPOITYCKHO1 CHpOMO)KHOCTl KaHaJiB 3B'A3KY.

B naniii cxemi BpaxoBaHO 3pOCTaHHS MEpexi 3 4acoM B cepenHbomy Ha 20% -
50%.

3Bakaroun Ha 0OpaHy MEpEekKeBY TEXHOIIOT10, MPOBEICH] BUIIE PO3PAXyHKH Ta
cxeMy JIM BuOpaHO THUIH 1 TEpENIK HEOOX1AHOTO MEPEKEBOIO 00IaHAHHS:

- wMepexeBi kaptu D-Link DFE-520TX (wa BigMiHy BiJ aHaJOTIYHHX

amanTepiB Kommanii Zixel € gerreBmnmMn),

- wmepexesi kaptu Tenda TEL9901G st cepBepiB (Ha Biaminy Big D-Link
DFE-520TX miarpumMye mBUIKICTh TIepeiadi ),

- xomyraropu D-Link DGS-1016A, TP-LINK TL-SF1024, D-Link DES-
1100-16 ( Tpu komyTaTtopu OUIBII THYYKI B €KCIUTyaraiii ¥ COBOKYITHO
nemesin Hix D-Link DES-1050G (48 x 100 Moit, 2 x 1 I'bir),

- mepexesi kamepu D-Link DCS-930L matots intepdetricu 10/100BASE-TX
Ethernet, Wi-Fi, o no3Bomsie nerko MiHsATH Miclle pO3TallyBaHHS,

- TepMmiHanu camooOcimyroByBaHHs OCMII 2 - aBromar ocHalleHUH
oesaporoBuM GPRS / GSM-monemom Siemens MC-35i (poGouwnii crangapt
GSM 900/1800) 1 Moxe migkiIrodaTucs 10 0(iCHOT JIOKAJIbHOI MEPEeXKi, 10
poOuTs ioro Okl yHIBepcanbHUM Ha BigMminy Big UNIPAY-T17 ,

- ip-tenedonu Grandstream GXP1100 gemesmri Bijg aHAJIOTIYHUX,

- ronocoBuil mut03 D-Link DVG-5004S ontumanbHuii s majioro odicy B
BITHOIIIEHH] I{1HA/IKICTh

- kabem 3B's3ky Ethernet 100Base-TX utp cat 5. Bubip mpoBomuBcst Ha
caiiTax KOMIIaHIW, IO 3alMalOThCs BUPOOHHUIITBOM UM MOCTABKaMHU
Heo0X11HOTO 00J1aIHaHHSI, 32 HACTYITHUMU BUMOTaMU:

BuOpane o0nagHaHHS TPUBOJUTHCSA Yy BUIVISAI TAaOMUIIl 3 BKa3aHUMHU HA3BOIO,
TeXHUYHUMH Xapakrepuctukamu (TX), sIKICHUMH XapaKTepUCTUKAMH Ta KUIBKICTIO.
3pa3ok TaOauIl MIPUBEICHO HUXKYE (IUB. Ta0. 4 ).


http://www.vendors.com.ua/dir/8-1-0-126

Tabmurs 4- Bubip oOmagHaHHS
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No

H_/H Hasga TexuiuH1 XapakTepucTuku | SIKicHI Xxapakrepuctuku Kiibk.
MepexeBa  Kinbk. [TopT. 1, Jlo3BoJIs1€ TIepeaBaTu
| kapra inTepdeiic PCI, JTaH1 MUHYBIIU 19
D-Link DFE-|l1Is. migki. 10/100M6it/c [CHTPAJILHUI MPOIIECOp,
520TX BU3HAYAETHCSI ABTOMATUYHO ["apanTis (mic):12
MepexeBa  Kinpk. [Topr. 1, iATPUMYE YIPaBIIHHS
o Kapra inTepdetic PCI, YKUBJICHHSIM 3a 3
Tenda [B. miaxm nmoromororo ACPI
TEL9901G 10/100/1000 M6ir /c, ["apanTis (mic):12
KoMVTATO [Toptu 16 X G. Ethernet
yTarop (10/100/1000 Moir / ¢), HekepoBaHui,
3 D-Link _ ‘ : . 1
DGS-1016A KomyT. marpunis:32I'6it/c, ["apanTis 12 micsiis
["aGaputu 231x158x46 mm
KonMvTar [Toptu 24 X Fast Ethernet ﬁeﬁﬁgﬁiﬁ\’{ TRV B
OMYTaTOP (10/100 Moit / ¢) , ITinTpumka ° CTh MOHTDKY
4 TP-LINK ) CTaHJAPTHIN CTIMII 1
TL-SF1024 | 0E - Hi (xopmyc 19 oitmie)
TaGaputn 440x360x44 MM priyc =9 HIOMMIB),
["apanTis 24 micsi
[Toptu 16 x Fast Ethernet (10 HmTpH.MKa OTepanin B
KomyTatop . pEeXUMI TIOBHOTO /
: / 100 M6iTt / ¢), :
5 |D-Link DES-|.. : HaIBIyIUIeKCa, 1
1100-16 Hliarpumra Pok — Hi, aBTO y3TOJIPKCHHS
["abaputu 280x125 x44 mm. . .0
["apanTist 12 micsiiis
[aTepdeiicu 10/100BASE-TX
Ethernet , Wi —Fi, Kyt orisimy [ Mepeskesi
MepesxeBi  [lo ropusonTani: 45.3 °© nporokonu: [PV4 | ARP,
5 kamepu D-  [lo BepTukami: 34.5 °© TCP, UDP, ICMP, 9
Link DCS- [Tlo miaronaini : 54.9 ° DHCP, DNS, SMTP,
930L Po06. Temmepar. 0 C go 40 C FTP, HTTP,
Po3mipu 65.8 x 65 x 126 mm ["apanTis 12 MicsiiB
Bara 76.9 r
Tepminamu  |Intel Celeron 326, HasiBHE Keperno
7 camoo0Ociyro 2*DDR2/533/PCI *3/ 2*ATA  [6e3nepebiitHOTO 5
BYBaHHS +2*SATA /LAN 10/100/ uBIeHHs, MoHiTop 17 "
OCMII 2 USB2.0 * 8/ Acep AL1716AS
-~ b KinbkicTh JiHIN 2 yTpP;M' BHEH?KY
PTERCDOHI \ /5| p_ipoTokomu SIP RFC3261 | PeaAPCcatiis,
8 |Grandstream KOH(EpEeHIIis, 12
[Toptu Ethernet 1 x 10/100 : o
GXP1100 B1aMOBOCTIMKICTB
Mo/c Ethernet mopr : .
["apanTis 12 micsiiB
Kabeni S
9 |7, Ethernet I00Base-TX utp cat5 Minuuii, BuTanapa -
3B'SI3KY
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S BuzHaveHHs nepesliky BUKOPUCTOBYBAHOI0 IPOrPaAMHOI0 3a0e3ne4eHHs
Ta anaparHoi miargopmu.

BuGip Ti€i un iHIIOI MPOAYKIlT BU3HAYAETHCA PSAJOM 3arajbHUX BHMOT, K1
MpeABISIOTECS 10 XapaKTEPUCTUK CydacHUX OOYHCIIOBaNbHUX cucteM. Jlo HHX
BITHOCATHCH:

— BITHOILIEHHS BapTICTh / MPOTYKTUBHICTH;

- HAJIMHICTH 1 BIIMOBOCTIHKICTB;

- MacIITaOOBaHICTE;

— CYMICHICTB 1 MOOUTBHICTD MTPOTPAMHOTO 3a0€3MEeUCHHS.

Busnauemo TexHIuHI BUMOTH 70 TporpamHoro 3abesneuenHs (I13), 3 skum
MPAIOI0Th KOPUCTYBAui:

1)  Microsoft Office Word 2007 , Microsoft Office Excel 2007:
Komm'totep 1 nporiecop yactororo He Hikde S00 MI'1,
[Tam'sate O3Y He menme 256 MBI,
Micue Ha xopcTkoMy aucky 1,5 I'b,
[Ipuctpiii untands AuckiB JluckoBon st komnakt abo DVD- nuckis,
Expan Po3mmpenns He menie 1024x768 To4oK,
Omnepamniitna cuctema Microsoft Windows XP 3 maketom oHOBieHB 2 (
SP2) Windows Server 2003 3 maketom oHOBJIeHb 2 (SP2 ) aGo OunbId
13HS BEPCis;

2)  Beb-0Opay3ep google-chromium:
Omnepariiina cucrema Windows XP 3 makeTom OHOBJIEHB 2 a00 Mi3HIIION
Bepcii,
Windows Vista, Windows 7, Windows 8,
IMporecop Intel Pentium 4 a6o mi3Himioi Bepcii,
Binsae micne Ha aucky 100 MBb,
O3V 128 MB;

3) CAVII |Ilapyc- kii€HT:
HasBHicTh Ha KOMIT'tOTEp1 Java-MamnmHy ,
RAM: 64 Mb - 128 MbB,
HuckoBuit mpoctip: 150 Mb;

4)  Awntusipyc ESET Internet Security :
[Tpomeccop 2 I'T'iy
O3Y 2Th
480 MB BiIbHOTO MICIISI HA dKOPCTKOMY JHCKY,
CD/DVD-ROM,
[TigkmroueHHs 10 Mepexi [HTepHeT (17151 aKTUBAIIi] TPOIYKTY),
Google Chrome ocranuboi Bepcii,
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Microsoft Windows Installer 3.0,
Microsoft. Net Framework 5;
Microsoft Windows Installer 3.0,
Microsoft. Net Framework 4;

5)  Adobe Flash Player 11:
[Ipouecop TakToBOIO YacToTor HE MeHIT 2,33 [T,
512 M6 oneparuBHOi mam'sTi (111 HeTOYKiB pekoMeHayeTbes 1 10),
128 MO Bimeomam'sri.

Bubip OC nmns I[IK tumy poOoua cTaHIlisE HA OCHOBI BWINE BKa3aHUX BHUMOT
Bapto 3ynuHATH Ha WIndows 7, Tak sk JaHa omepariiiiHa cuctema € 00OB’S3KOBOKO
JUTs1 OLTBIIOCT] BKa3aHOTO B 3aBAaHHI IPOrPaMHOIO 3a0€3MeUEHHS .

Texuiyui Bumoru st Windows 7:

nporiecop i3 TakToBoro yactororo 11T 1 Ounbie — (x86) abo (x64),
oreparuBHa am’sTh 1 I'b (Xx86) a6o 2 I'b (x64);

16 T'b (x86) a6o 20 I'b (X64) BiIBHOTO MICLIS HA dKOPCTKOMY JHCKY;
rpadiuamii npucTpiit 13 miaTpumkoro DirectX 9.

OC nmns mpokci-, Sip-, TOMEHOro cepBepa Ta (haepBoyia HaWKpalie Iiaiiie
Windows Server 2008, Tak sk Windows Server 2008 € cepBepHUM BapiaHTOM
Windows 7.

Texuiuni sBumorn 111 Windows Server 2008:

[Tponieccop Minimaneho : 1 I'TT,

Pexomennyernses: 2 [T,

Ontumansho : 3 I'T1r 1 Outble.

[Tam'saTh Minimansno : O3I1 512 MBb,

Pexomennyetscs: O3Y 1 I'b,

OnTtumansHo : O3V 2 I'b ( noBHa ycranoBka ) a6o 1 I'b
(ycTaHOBKa siipa cepBepa) 1 OijbIIIe,

MakcumanbHo ( 32 - pospsiani cucremu ): 4 I'b (Bumyck Standard)
a6o 64 I'b (Bunycku Enterprise 1 Datacenter )

MakcumanbHo (64- po3psiaai cuctemu): 32 I'b (Bunyck Standard)
a6o 2 Th (Bunycku Enterprise , Datacenter 1
U1 cucteM Ha 0a3i Itanium)

Bigpamit  Minimansho : 8 I'b

nuckoBuii  Pexomenayetbes: 40 I'b ( moBHa ycranoBka ) a6o 10 I'b

MIPOCTIP (ycTaHOBKa siJipa cepBepa)

Ontumansho : 80 I'b ( moBHa yctanoBka ) abo 40 I'b (ycranoBka
s/ipa cepBepa) 1 OiIbIIe

[TpuBin [Ipuctpiit untanuss DVD- nuckis

Hus CAVYII-, e-mail- , backup- Ta ftp- cepBepa naiikparie migiiae FreeBSD 9.
s omepamiiiHa cucTeMa J1I03BOJIUTH PO3TOPHYTH MOTPIOHI CIIY:KOU 3 MIHIMaJIbHUMU
3arpaTamu anapaTHUX pecypciB.
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Texuiuni Bumoru st FreeBSD 9:

s FreeBSD/i386 neoOximuuit 486 mporecop abo BuIE, a TaKOXK - SK
MmiHiMyM 64 Mb O3Y. Jlis camoi MiHIMaibHOi ycTaHOBKHM NOTpiOHO He MeHie 1.1 I'b
BIJIbHOTO MICIISl Ha JKOPCTKOMY JTHCKY.

Bubip 113 s BUKOHaHHS pelITH MEpPEeXEBHX 3aj]ad , skl He Oyl BpaxoBai B
NepiuIoMy IyHKTI Ha OCHOBI cymicHocTi 3 BubOpanoto OC, 3amanoro II3 Ta
MiHIMaJbHUX anapaTHUX 3aTpar:

1)

2)

3)

4)

5)

6)

7)

8)

9)

ProFTPd - FTP-cepBep mrs Linux i UNIX-moxiOHux omnepamiiHux
CHUCTEM. ;

BackupPC - Binbne I13 (po3noscromkyethes mix GNU General Public
License) miast pe3epBHOTO KOIIIOBaHHS JaHUX 3 KEPYyBaHHSAM depe3
BeO-1HTepdeiic. baratonnargopmMoBuil mporpaMHUil cepBep MOXKe
npaIroBaTi Ha Oynb-sikoMy cepBepi mia ynpasminasm GNU / Linux,
Solaris a6o UNIX. Hemae HeoOXiqHOCTI B KIIIEHTCHKIM YaCTHHI, TaKk
SK CEepBEp caM MO cOo01 € KIEHTOM JJIsi JEKUIbKOX MPOTOKOJIB, SIK1
MIATPUMYIOTBCS PIAHUMHU Cliy>k0aMu KitieHTcbkoi OC;

[Tnatdopma "jllapyc" cTBOpeHa Ha OCHOBI XMapHUX TEXHOJOTIH
(cloud computing). Bona opieHTOBaHa Ha MiABUIIECHHS €(PEKTUBHOCTI
YVIOpPAaBIIIHHS Ta MiHIMI3alio cyKynHoi BaptocTi BojoAinHsa IT (TCO,
Total cost of ownership). BaxnuBoro BracTuBICTIO 1IaTHOPMHU
"J[Tapyc" € MOXIHUBICTH POOOTH B CEPEOBUII BIILHO MOUTUPIOBAHOTO
IPOrpaMHOT0 3a0€3MEeUEeHHS.

CYB/J PostgreSQL (Bumonnserbest «Iloct-I'pec-Knto-Enby) - BitbHA
00'eKTHO-peALIiHA cUCTeMa YITPaBIiHHS 6a3aMu JaHUX

npokci cepep Squid (aHmi. squid — «kanbMap») — MPOrpaMHUiA
nmakeT, 1o peanizye QYHKIII0 KENIyluoro TMpoKci-cepBepa s
nporokosiB  HTTP, FTP, Gopher Ta (y pa3i BiamoBigHux
HanamtyBanb) HTTPS

Exim — me arent mepecunku mosimomieHs (Mail transfer agent,
MTA), sSiKuii BUKOPUCTOBYETHCSI B OINEpaALIMHUX CUCTEMax CiMercTBa
Unix

Apache HTTP-cepsep (BumoBnserses /2. pa.tfi/) — Bigkputunii Beo-
cepep Inatepuer mis UNIX-nomionux, Microsoft Windows, Novell
NetWare Ta iHmmx onepatiiiHux cuctem

Asterisk  (PBX) (Private Branch  Exchange) —  Bimkputa
KOMYyHIKalliiiHa  1uiargopma, KOoTpa  BUKOPHUCTOBYETbCS IS
posropranns nporpamHux ATC, cuctem rojgocoBoro 3B's3ky, VOIP-
nuto3iB, opranizamii [VR-cuctem (ronmocoBe MeHI0), TOJOCOBOL
NOIITH, TeNe(POHHUX KOH(epeHiliil 1 call-iieHTpiB.

ESET Internet Security xomrmiekcHe pillieHHs i 3a0e3MeueHHs
O€3MeKr CHUCTEMHOTO aJMIHICTPYBAaHHS: a) KOHTPOJb 1 3aXHCT
pobounx Micib, 0) mudbpyBaHHs JaHUX, B) YIPaBIiHHSA MOOUTBHUMU
MPUCTPOSIMU, T) 3acOO0M CHCTEMHOTO aaMIHICTPYBaHHS, 1) 3aXHUCT


http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/wiki/%D0%9A%D0%B5%D1%88
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BA%D1%81%D1%96-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://uk.wikipedia.org/wiki/HTTP
http://uk.wikipedia.org/wiki/FTP
http://uk.wikipedia.org/wiki/Gopher
http://uk.wikipedia.org/wiki/HTTPS
http://uk.wikipedia.org/w/index.php?title=%D0%90%D0%B3%D0%B5%D0%BD%D1%82_%D0%BF%D0%B5%D1%80%D0%B5%D1%81%D0%B8%D0%BB%D0%BA%D0%B8_%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D1%8C&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://uk.wikipedia.org/wiki/Unix
http://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D0%BA%D1%80%D0%B8%D1%82%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
http://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82
http://uk.wikipedia.org/wiki/UNIX
http://uk.wikipedia.org/wiki/Microsoft_Windows
http://uk.wikipedia.org/wiki/Novell_NetWare
http://uk.wikipedia.org/wiki/Novell_NetWare
http://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://uk.wikipedia.org/w/index.php?title=Private_Branch_Exchange&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D0%B0_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D0%B0_%D1%81%D1%82%D0%B0%D0%BD%D1%86%D1%96%D1%8F
http://uk.wikipedia.org/wiki/VoIP
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MOIITOBUX CEPBEPIB, €) 3aXUCT CEPBEPIB CIIBHOI POOOTH, €) 3aXUCT
IHTEpHET-1ILJII031B

AmapatHi BUMOTH (TakToBa YacTOTa, KUIBKICTh IPOIIECOPIB, OIEpaTHBHA
nam’siTh, TUCKOBHUI TpocTip, nonatkoBi Bumorn) ao [IK(rpyn 1K) BusnauaroTscs 3
PEKOMEH/I0BaHUX TEXHIUHUX XapaKTEPUCTUK Bchoro BctaHosieHoro 13 ta OC. s
BHU3HAYCHHSI anmapaTHOro 3a0e3MeueHHs] HEOOX1THO MiICYyMyBaTH TEXHIYHI BUMOTH 10
yCiX mporpam, siki OyayTh OTHOYACHO 3aIyIIeH] (HaOLTbIIe HaBAaHTAXECHHS ) Ta cCaMOl
OC.

Jus IIK tumy poboua cranmiss ogHodacHo npamoroTe Microsoft Office 2007,
CAVYII jIlapyc- kiient, AutuBipyc ESET Internet Security.

3nayeHHs onepatuBHOi mam’ Tl (RAM) Oyne HacTynmHUM:
RAM=2+0,25+0,128+1=3,4T5.

Y 3B’3ky 3 TUM 1m0 3 dYacoM He3adisHa RAM Mae TeHHEHIIIo
BUKOPHCTOBYBATUCH (HAMPUKIIA] Yepe3 SKICh OHOBJIEHHS) TO OTPUMAaHUN pe3yibTar
BapTo 301nb1uTH HA 20%. OT:)Ke RAM=4Tb

Jnst migpaxyHky TaktoBoi 4vactoT (FT) Ta KUIBKOCTI mpouecopiB(saep)
JOCTaTHBO B3STH 3a OCHOBY 3HaueHHs HaiOuibln BuMoriueoro I13. Skmo Takux
nporpaM kineka, To Fr=Fr*q, ne q B mianB3oni Big ~1,1 g0 ~2,0.

Fr=2,33 *1,1=2,6 I'u

[Ipu BU3HAYEHH! MIHIMAJIBHOTO po3Mipy xkopcTkoro aucky (HDD) morpiGHo
IPOCYMYBAaTH HEOOX1THUM JUCKOBUM MPOCTIP YCIX BCTAaHOBIIOBAaHUX Mporpam ta OC:

¥ HDDrno= 1,5+0,1+0,15 +0,48 + 0,1 + 16 = 18,33 T'Baitr

a TaKOXK BpaxyBaTH MOTPIOHUN 00’eM maM’siTi mija JaHi(KOPUCHY 1HPOPMAIIiTO).
ITin nanumu po3ymiemo ¢aitiu 3 SKUMU Oe3MOCepPeHBO MPAIIOI0Th KOPUCTYBaul Ta
nporpamu. g mnporpaMHMX JaHuX (IUIariHk, JOJATKOBI O107i0T€KH 1 T. 1.)
BimBoauThCs 20% ~ 60% Bij monepeHh0 00YMCICHOTO JUCKOBOTO IPOCTOPY:

HDDxa= (20% ~ 60%)X HDDmo. = 0,3 * 18,33 = 5,5 T'Baiit

Toni six mig nani kopuctyBadiB (HDDx) BuginsThcst moTpiOHUI 00’ €M maM’siTi
3a5iexo Bia tumy ¢aiaiB — mis gokymeHTiB ~50-100T'b, a MyapTUMeniiftHIX JaHUX
~100-200 (3 BpaxyBaHHSIM pE3EPBHOTO MPOCTOpPY) Ta MOOAKaHHS KOPUCTYBaYiB
(xepiBHULITBA). OT>KE OPIEHTOBHUIA PO3MIP KOPCTKOTO JAHUCKY:

HDD= ¥ HDDno+HDDa+ HDDk = 18,33 + 5,5 + 50 = 74 = 80 ['Baiit
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[TpoBenemMo po3paxyHOK JIsi CEPBEPIB.
Jlns mpokci-, Sip-, IOMEHOro cepBepa Ta (ha€pBojia PO3PAXYHOK 3MIHETHCS
30uIbIIeHHST RAM Ha ~1T'B. OTxe :

RAM=2+1+1 =4TB5.
Fr=31Tn
HDDa=80+80*0,3+50=154~1601b

Jnst CAVII-, e-mail- cepsepa i backup- Ta ftp- cepBepa BuOparu amaparHi
napaMeTpu NoTpiOHO 3 po3paxyHKy Ha KiJIbKICTh MailOyTHIX KOPHCTYBaYiB.

OckUTbKH KITBKOCTI KopucTyBauiB MmeHmne 100 - mimgiline Oyab-sIKWii cepBep
MOYaTKOBOTO PIBHS JJISl IKOTO po3paxyHOK RAM 36inbmuthes Ha ~3-4 I'b, 00’em
HDD B miamazoni 250-500 I'b. Toni

CAVII-, e-mail- cepsep backup- Ta ftp- cepsep
RAM=4+4 =8TB5. RAM=4+4 =8TB5.
Fr=31Tn Fr=31Tn

HDDa~ 250 I'b HDDa~ 500 I'b

B pesynbrari oTpumaemo:

1 cepBep (4I'b/3,1TT/160I'b),

1 ceprep (8I'B/3I'T1/250I'D),

1 ceprep (8I'/3I'T1/500I'),

19 TIK (4T'b/3,1TT1/500I'B),

20 Mownitopu (TFT, 1024x768)

Jlnst po0it 3 cepBepamu notpideH 1 kommiekt KVM

Bubpane o0najgHaHHs 3B€ACHO Y BUITIAAI TAOIHUII S



Tabmuus 5- Bubip obmagnanns ais [1K ta ceprepis
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No
[T/TT

Hazssa

TexHiuH1 XapaKTEPUCTUKU

Kinbk.

1

[1K tumy poboua
CTaHIs

RAM 4I'b, Fr 2,6 I'Tu, HDD
80I'b, LAN 10/100M6it/c,
DVD/CD, 4 x 2 USB.

19

2

MowuiTop

TFT, 1024x768

20

cepBep

RAM 4I'b, Fr 31 Tu, HDD 160
I'b, 2* LAN 10/100/1000 M6iT/c,
1*LAN 100/1000 Mbirt/c ,
DVD/CD, 4 x 2 USB.

cepBep

RAM 8 TI'b, Fr 3 1Tu, HDD 250
', LAN 10/100Mbirt/c,
DVD/CD, 4 x 2 USB.

cepBep

RAM 8 TI'b, Fr 3 I'Tu, HDD 500
['b, LAN 10/100M6it/c,
DVD/CD, 4 x 2 USB.

KVM

4 mipxn. IIK
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BucHoBKH

[Tpu BUOOpI MepekeBOro CTaHIAApTy HEOOXITHO 3BEpPTaTH yBary Ha IJIaHOBY
KUIBKICTh TJIKJIIOU€Hb, TPUOIU3HUN TpadikK, 0 CTBOPIOIOTh KOPUCTYBayl, (i3UUHY
MO>KJIUBICTh BIPOBAHKCHHS BUOPAHOT TEXHOOJIOT1] Ta Mo0aXKaHHs 3aMOBHHKA.

- oOpanoro Texnosnoriero Buopano Fast Ethernet [00Base-TX

- MPOITyCKHa 37aTHICTh Mepeki cTaHoBUTH 100 M6iT/c,

- mBHUAKICTH [HTEpHET migkatoueHHs 40 Moit/c,

- yCEepeAHEHUM MO JOTIYHUM CErMEHTaMHU KOe(illi€EHT BUKOPUCTAHHS MEpexi

ksuk(cep.)= 0,330.

Cepenniit Tpadik (I1X) i xoedirieHT BuKOpUCTaHHS Mepexi (KBHUK) 3aleXuTh
Bil 3a7a4 sKki OylyTh BHUKOHYBaTHChb B MeEpeXi. 3a 3HAYCHHSM  3arajibHOTO
MepexeBoro Tpadiky yTOUHIOEThCs oOpana TexHooris JIM. keuk. =I1X / Pn

VY pasi nepeBuilieHHs Tpadiky Mepeka po30MBAEThCS HA JOTIYHI CETMEHTH 3a
JOTIOMOTOK0  KOMYTaTopiB / MapHIpyTH3aTopiB / IUI031B. Y pas3i  BUCOKOTO
IIMPOKOMOBHOTO Ta ciy>k00Boro Tpadiky mnpu HasBHOCTI Ouibmie 150-300 cranmiii
HEOOX1ZTHO pO30OUTTS JIOKaJAbHOI MeEpeki Ha MiAMEpexi 3a  JOMOMOIOIO
MapIIpyTU3aToOpiB

Bubip Ti€i uM 1HIIOT MPOAYKIlI BU3HAYAETHCS PSAJAOM 3arajJilbHUX BHUMOT, SIKi
IPE'ABISAIOTHCS J0 XapaKTEPUCTUK CYYaCHUX OOUMCIIOBAIILHUX cucTteM. Jlo HUX
BIIHOCSITBCSI:

- BIJIHOIIIEHHS BapTICTh / MPOTYKTUBHICTb;

- HaJIAHICTH 1 BIAMOBOCTIHKICTD;

- MacIITa00BaHICTh;

- CYMICHICTh 1 MOOLJTBHICTh TPOTPAMHOTO 3a0€3MEUCHHS.

BuOip anaparnoi miardopmu 1 KOH(Iryparii CUCTEMU 3aJIEKUTH BiJl XapaKTepy
MPUKJIAIHUX CHUCTEM, SIKI 3HAYHOIO MIpPOK0 BHU3HA4YalOTh poOOYE HABaHTAXKCHHS
00YHCITIOBAIBHOTO KOMILJIEKCY B I[IJIOMY.
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