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3ABJIAHHA

Ha KypCOBHH MPOEKT
3 HaBYAJILHOI AucHUIUTIHY * TeeKoMyHIKALNIHI Ta KOMITIOTEPHI Mepexl”’
CTYJCHTOBI TPYIH Pymuky Onery OrnekcannpoBuiy

(mpizBHIe, iM’4, T0-0aTHKOBI)

Tema npoekty  “TIpoeKTyBaHHS JIOKAIbHOT KOMIT FOTEPHOT MEpexki”

KepiBHUK mipoekTy [Tenemak borgan MuxainoBu4

2

Jlata BUujayi 3aBAaHHA p.

2

Tepmin 37241 CTYZEHTOM 3aKIHUEHOTO TIPOSKTY p.

Buxigai gadi:

No Byrasmepis Bimin kanpis Bimin o0cimyroByBaHHs KITiEHTIB
T pM | 11 I |MK|PM | II I MK | PM | 1II I MK T
11.| 4 3 3 2 3 1 3 1 5 3 4 2 1

PM — poGoue micne (komm’totep tumy “Podounii ctin”, “HoytOyk”, “TOHKUN KIIIEHT )
[T — nmpunTep (kcepoke, 6arato (yHKLIOHATBHUN IPUCTPIN, TIIIOTED)

[ — IP-tenedon

T — Tepminanu camMmo06CIyroByBaHHs

MK — mepeskeBa kamepa BiCOHATIISITY

Ne TI/IT — nopsinkoBuii HOMEp CTYJEHTa B KypHai



3MiCT pO3paxyHKOBO-TIOSICHIOBAIBHOT 3aMTUCKHU (TIEpETiK TUTaHb, IO
iX HaJIeXKUTh PO3POOUTH)

Beryn

AHai3 BUXITHAX JaHUX

Bubip mepexeBoi TeXHOJIOT11 (TEXHOIOTIH)

Po3paxyHok 1 miianyBaHHs cepeIHboro Tpadiky Ta KoedillieHTa BUKOPHUCTAHHSI MEpexKi
Bub6ip Tomosorii MepexxHuX 3'€JHaHb Ta HEOOX1THOTO MEPEKEBOro 00JIaTHAHHS
BuszHaueHHs1 nepesiky BUKOPUCTOBYBAHOTO IIPOrpaMHOro 3a0e3nedYeHHs Ta arnapaTHOl
m1aThopMHu.

BucnoBku

[lepenik mocuiaHb

[Tepenik 000B’A3KOBUX I€MOHCTPAILIHHUX KPECICHb

abrwhE

1 TonosioriuHa cxema JIOKaJIbHOI Mepexi  A-4

KAJIEHJIAPHUU ITJIAH

Ha3Ba eTanis TepMmiH BUKOHAaHHSA [Tpumitka

Beryn

1 AHani3 BUXITHAX JaHUX

2 Bubip MepexeBoi TEXHOJOT1i (TEXHOIOT1i)

3 Po3paxyHOK 1 mi1aHyBaHHSI CEPETHBOTO
Tpadiky Ta KoedilieHTa BAKOPUCTAHHS
MEpeK

4 Bubip TomoJiorii MepeKHUX 3'€THaHb Ta
HEOOX1JHOTO MEPEKEBOT0 00IaHAHHS

5 BuzHaueHHs nepeniky
BUKOPHUCTOBYBAHOT'O TPOTPaAMHOTO
3a0€e3Me4eHHsl Ta anapaTHoi miatGopmMu

BucHoBku

[Tepenik mocunanb

3aBI[aHH$I OTpUMAB 10 BUKOHAHHA CTYICHT

KepiBauk
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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 — 4
[TpunTepiB — 3

IP — TenedoniB — 3
MepexeBux kamep — 2

Bigain kaapis

Po6ounx micip — 3
[TpunTepis — 1

[P — TenedoniB — 3
MepexeBux kamep — 1

Bigmin o6¢cayroByBaHHS KIIIEHTIB
PoGounx micip — 5

[TpunTepiB — 3

[P — TenedoniB — 4

MepexeBux kamep — 2

TepMminanu camooOcayroByBanHs — 1

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
KOpHCcTyBauaMu mporpamui 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

5 po6ounx mictm TriTy rpymmna rpymnma
K (Microsoft Office 2—wmepexesi 1—repminanu
Word ra Excel, kiient Kamepu €aMo06CITyrOBYB

CAVII—ynpapiiHHs
aBTOTPAHCIIOPTOM ),

arrrra

3—mpunr,

4 -IP-renedonis

4) Po6oua rpyna
3 cepsepa (cepBep
CAYVII, nomeHHmit
cepsep, daepsorr, FTP —
cepsep)

Binain kaapis

Byxraarepis \

1) PoGoua rpyna
4 pobouux mictp THITY
IIK(Microsoft Office
Word ta Excel, xmienr
CAYIl—ynpasniHas
aBTOTPAHCIIOPTOM ),

1) PoGoua rpyna
3 pobounx micIts THITY
IK(Microsoft Office
Word Tta Excel, kiient
CAYII—ymnpasmiHHS
ABTOTPAHCIIOPTOM ),

2) Podoua
rpynmna
1—mepexesi
KaMepH

2) PoGoua
rpymnmna
2—mepexesi

KaMepu KaMepH

1—HpI/IHT, 3—HpI/IHT,

3 -IP-renedonis 3 -IP-renedonis

Pucynok 1 - Crpykrypa JIM mo migposaiaam mianprueMcTBa



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 : OyxranaTepis, BT KaapiB
Ta BIJ1T 00CTYrOByBaHHS KJII€HTIB, B KOXKHOMY 3 SIKUX € BIAMOBIAHO 9, 7, 12 By3iB 1
TakoXX poboya rpymna i3 MiHIMyM TPhOX CEpBEpiB MPUOINU3HO BU3HAYUMO Tpadik PO,
KU CTBOPIOBAaTUMETHCA B MEPEXi NMPU BUKOPUCTAHHI HASBHOTO 1 MepeadadyeHoro B
MaitOyTHHOMY MTPOTPAMHOTO 3a0€3MeUeHHS.

{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
nmporpamu Sp), 1 TIOMHOXTE #oro (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
CEeTMEHTI TJaHyeThCs poOoTa 4 KopucTyBadiB. Takok TIulaHyeTbes poborta 3 ip-
TenedoHiB ()11 HOPMAIBHOI POOOTH KOXKHOTO TOTpiOHO 64 KOiT/c) 1 2 MepexeBux
Kamep (s HOpMaidbHOI POOOTH KOXHOI moTpioHO 1 MOit/c). ¥V pe3synbrari
OTPUMYEMO:

PO(6)=(100K06aiit*4)/c + 64K6it/c *3 + 1M6iT/c * 2 = 5,392 MbiT/c.

Po3zpaxyemo PO nns BigaTy Kaapis:

[TpunycTrMo, 10 MaKCUMaNIbHUNA PO3MIpP JOKYMEHTa B JIaHOMY CEIMEHTI Mae
HaWiMEHIIIE 3HAYeHHS 13 3ampOIOHOBAHOTO jiara3oHy 1 craHoButh 200 Koaiit, a B
CEeTMEHTI TJIaHyeThCs poOoTa 3 KOpHCTyBadiB. Takok TuiaHyeTbes poborta 3 ip-
TenedoHiB (11 HOpMaJIbHOI PoOOTH KOxkHOTO moTpidHo 64 Kobit/c) 1 1 MepexeBux
kaMmep (Uisi HOpMalibHOI pOOOTHM KOXKHOI moTpioHo 1 MOit/c). Y pe3ynbrari
OTPUMYEMO:

PO(x)=(200K6aiiT*3)/c + 64K06i1/c * 3+ 1MOIit/c * 1 = 5,992 Mo6it/c.

Pospaxyemo PO Binainy oOCIyroByBaHHS KIII€HTIB:

[TpunycTumo, 1Mo MakCUMAalIbHUI PO3MIp JOKYMEHTA B JAHOMY CETMEHTI Ma€
HalMEHIIIe 3HA4YEHHS 13 3alpOIIOHOBAHOTO Mdiama3oHy 1 cranoBuTh 500 KoOaiit, a B
CErMEHTI TUIAaHYEThCS po00Ta S KoprcTyBadiB Ta 1 TepmiHaiB caMo0OCIyrOByBaHHS ,
aKuM HeoOx1aHo Omm3pko 50 KOit/c . Takox mianyeTbes pobota 4 ip-tenedoniB (s



9

HOPMaJIbHOT po0OTH KOXKHOTO MOTpiOHO 64 KOiT/c) 1 2 MepexeBux kKamep (s
HOPMaJILHO1 pOo0O0TH KOKHOT TOTpiOHO 1 MO6iT/C). ¥V pesynbrari oTpuMyemMo:

P0O(0)=(500K06aitT*5)/c + 100K6i1/c *4 + 64K06i1/Cc * 2+ 1MO0It/c * 1=22,68 M0Git/c.

Pozpaxyemo PO niist cepBepiB:

OcCkiJIbKH cepBepu OOCIYrOBYIOTh KIIIEHTIB MEpEeXi, a HE CTBOPIOIOThH
OCHOBHMM TpadikK, JOCTATHBO IMiAPaxXyBaTH HAHOIIBIIT HABAaHTAXKEHUN B TaKiid MEpexi
cepBep. HaiiOinpin HaBaHTaXXEHUM cepBepoM B Takiit mepexi € FTP-cepsep. Tak sik
HaBaHTaXeHHS Ha FTP-cepBep CTBOPIOETHCS BCiMa KOPUCTYBadaMU (T AKITFOUCHHSIMH )
Mepexi To PO piBHu 3araibHOMY Tpadiky B Mepexi. Y pe3ylbTari OTpUMY€EMO:

PO(c)= PO(5) + PO(x) + PO(o) = 5,392 M6it/c + 5,992 Mbit/c + 22,68 M6it/c =
34,064 M6it/c

Tabnuis 1 — [onepenHro po3paxoBaHe HABAaHTAXKEHHS B MEPEXI

Bignin (cermeHt) Tpadix KibKICTh MIIKIIOYEHB
byxranrepis 5,392 Mobit/c 9
Bigain kaapis 5,992 Moit/c 7
Bigzin o0cayroByBaHHs KJIIEHTIB 22,68M0it/c 12
Cepsep 34,064 M6iTt/c 1

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

OT:xe IpHu MOKJIMBOCTI HEOOX1AHO BUOPATH €UHUN MEPEKEBUN CTaHIAPT AJIs
BCI€1 MepeXi KU 3a]J0BOJIbHSIE TaKl BUMOTH :

1) IlIBunkicts nepenadi Hemenie 34,064 Moit/c.

2) MaxcumalnbHa KiTbKICTh MiIKII0YeHb 12 1 O1.JIbIIe

3) di3uyHa MOXKJIMBICTH BIPOBAKCHHS 3allPONOHOBAHUX CTaHIAAPTIB 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 kadenp (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 minis 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 M6it/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 3apxan MaroTh i€papXiuHy J€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 moxke 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 Marictpajeil JIOKaJIbHUX 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 ekpanoBaniii Butiit mapi STP.
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3 Po3paxyHok cepeqHboro Tpagiky i koedilieHTa BUKOPUCTAHHS MepexKi

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 By3JIaMU 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 BiaHOLIEHHS
CEepPEeIHBOT0 Yacy 3aHATTS 3aBIaHHSAM Mepexi tep. (Tabnm. 3) 10 3arajapbHOTO Hacy
poboTu Mepexi tpod, MOMHOXKEHE Yy pa3l MOBHOIO 3aHATTS MEpExki 3aBAaHHSM Ha
HOMIHAJIbHY MPOMYCKHY 3IaTHICTh Mepexki PN abo, y pasi dikcoBanoro 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 KOEPIIIEHT 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

[onocosuii 38's130k  |10-60 Ha 1 cranmio 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 BIJCOHANNIAY MpaloTh 1u1ogoo6oBo 1 PN=100 MOit/c TO po3paxyHKH

OyIyTh HACTYITHUMU:

Po3paxyemo koediiieHT BUKOpUCTaHHS Mepexi KBUK i1 Oyxranrepii:
Po6ounx micup — 4
[TpunTepiB — 3

[P — TenedoniB — 3
MepexeBux kamep — 2

Pe(1)= (10*4 /480)* 100M6it/c = 8,33 M6it/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 2 * 1M6ir = 27 M6ir/c;
Pe(3)= (5*4 /480)* 100M6it/c = 4,166 M6ir/c;
Pe(4)= (2*(4-3) /480)* 100Mbit/c = 0,416 Mbir/c;
Pe(5)= (300*4 /480)* 0,1M6it/c = 0,25 M6Git/c;
Pe(6)= (5*4 /480)* 100M6it/c = 4,166 M6it/c;
Pe(7)= (10*4 /480)* 100M6ir/c = 8,33 M6ir/c;
Pe(8)= (2*4 /480)* 100M6it/c = 1,66 M6ir/c;
Pe(9)= (5*4/480)* 100M6it/c = 4,166 M6i/c;
Pe(10)= (10*3 /480)* 0,064M6it/c = 0,004 M6it/c;
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Pe(11)= (2*4 /480)* 100Mbit/c = 1,66 Mbit/c;

I1¥3=( 8,33 + 27 + 4,166 + 0,416+ 0,25 + 4,166 +8,33+ 1,66 +4,166 + 0,004 +
1,66 ) * (0,05 * 4)* 1,2 =14,441 Mbir/c;

keuk(0) = 14,441/ 100 = 0,144

KoedirienT BukoprcTaHHsS Mepexi it OyXxraiarepii € B Mexax 3aJ1aHOi HOPMH

Po3paxyemo koedilieHT BUKOPUCTaHHA Mepeski KBMK A1 BiIIUTY KaJpiB:
PoGouux micip — 3

[Tpuntepisa — 1

IP — TenedoniB — 3

MepexeBux kamep — 1

Pe(1)= (10*3 /480)* 100M6ir/c = 6,25 M6ir/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 1 * 1M6it = 26 M6ir/c;
Pe(3)= (5*3/480)* 100M6it/c = 3,125 M6ir/c;
Pe(4)= (2*(3-1) /480)* 100M6it/c = 0,833 M6it/c;
Pe(5)= (300*3 /480)* 0,1M6it/c = 0,187 Mé&ir/c;
Pe(6)= (5*3 /480)* 100M6it/c = 3,125 M6it/c;
Pe(7)= (10*3 /480)* 100M6it/c = 6,25 M6it/c;
Pe(8)= (2*3 /480)* 100M6it/c = 1,25 M6it/c;
Pe(9)= (5*3 /480)* 100M6it/c = 3,125 M6it/c;
Pe(10)= (10*3 /480)* 0,064M6it/c = 0,004 M6it/c;
Pe(11)= (2*3 /480)* 100M6it/c = 1,25 M6ir/c;

[1Z3= ( 6,25+26+3,125+0,833+0,187+3,125+6,25+1,25+3,125+0,004+1,25 ) *
(0,07 *3)* 2 =9,252 Moir/c;

ksuk.(x) = 9,252 / 100 = 0,092

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

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

Po6Gounx micup — 5

[TpunTepiB — 3

I[P — TenedoniB — 4

MepexeBux kamep — 2

Tepminanu camoo6ciyroByBanus — 1

Pe(1)= (10*5 /480)* 100M6it/c = 10,417 M6ir/c;
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Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 1 * 1M6ir = 26 M6ir/c;
Pe(3)= (5*5 /480)* 100M6it/c = 5,208 M6it/c;

Pe(4)= (2*(5-3) /480)* 100M6it/c = 0,833 M6it/c;

Pe(5)= (300*5 /480)* 0,1M6it/c = 0,312 Méir/c;

Pe(6)= (5*5 /480)* 100M6it/c = 5,208 M6it/c;

Pe(7)= (10*5 /480)* 100M6it/c = 10,416 M6ir/c;

Pe(8)= (2*5 /480)* 100M6it/c = 2,083 M6it/c;

Pe(9)= (5*5 /480)* 100M6it/c = 5,208 M6it/c;

Pe(10)= (10*4 /480)* 0,064M6it/c = 0,005M6it/c;

Pe(11)= (2*5 /480)* 100M6it/c = 2,083 MGit/c;

TZ3— (10,417 + 26 + 5,208 + 0,833 + 0,312 + 5,208+ 10,416 + 2,083 +5,208
+0,005 +2,083) * (0,05 * 5)* 1,2 =20,333 MGit/c;

keuk.(0) = 20,333 / 100 = 0,203

KoedimieHT BUKOpUCTaHHSI MEPEXi JJIs BIALTY OOCIYyroByBaHHS KJIIEHTIB € B
MeXax 3aJaH0i HOPMHU

Po3paxyemo koedilieHT BUKOPUCTaHHS Mepeki KBHK I cepBepiB:

a) Cepsep FTP, Pe3epByBanns indopmariii — 1

0) Cepsep CAVII, Enexrponoi nomtu -1

B) Cepesep IIpokci, [lomennuii koutponep, @aepson ta [Iporpamua ATC -1.

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

Pe(a)= 27 + 26 + 26 + 4,166 + 3,125 + 5,208 = 91,5 MoiT/c;
Pe(0)=0,25+0,187+0,312+4,166+3,125+5,208+1,66+1,25+2,083+4,166+
+3,125+5,208= 30,75M6iT/c;

Pe(8)=10,416 + 0,004 +1,66 + 6,25 +0,004 + 1,25 +10,416 + 0,005 +
+2,083= 32,096 Mo6iT/c;

[1X3= (91,5 + 30,75 + 32,096) * (0,05 * 3)* 1,2 = 27,782 Mbir/c;
keuk.(c) = 27,782/ 100 = 0,277
KoediwieHT BUKOpUCTaHHS MEPEXI JIJIsl CEPBEPIB € B MEXKAX 33J1aHOT HOPMU

Takox HEOOX1THO MiAPaxyBaTH MBUIAKICTh [HTEpHET MiAKIOUEHHS, ISl [IbOTO
noTpiOHO mpocymyBatu epexTuBHUl Tpadik ais [HTepHET cy*)0 B MEpexi:

[1X3(IaTepuer)= 8,33 + 6,25 + 10,416 = 25 = 30 M6it/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 =
= (0,144 +0,092 + 0,203 +0,277) /4 =0,179

BucHoBxku:

obOpaHoto TexHosoriero Buopano Fast Ethernet 100Base-TX

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

mBUAKICTh [HTepHET miakmouenus 30 Moit/c,

yCepeAHEHUI MO JIOTTYHUM CErMEHTaMU KOe(ili€eHT BUKOPUCTAHHS MEpexi

ksuk(cep.)= 0,179
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4 BuOip TomoJiorii Mepe:XHHMX 3'€IHAHb Ta HEOOXITHOT0 MepeKeBOro
00 IaJHAHHSA

3rilHO0 BUXIJHOTO MICISl pO3TalllyBaHHA KoMm'toTepiB (cTpykTypu JIM 1o
IiIpo3aiiaaM TiApUEMCTBa), 00paHoi MepexkeBoi TexHomorii Fast Ethernet 100Base-
TX Ta JOT1YHOTO MOAUTY BUOMPAETHCA TOMONOTIS «3ipKa» Jisi KOKHOTO CETMEHTY
Mepexi 1 «['10puiHay MepekeBa TOIOJIOTIS JJIs BC1ET MEPExKi.

Ha kpecmeni 1 mnoOymoBaHa TOMOJIOTIYHA CXeMa JIOKAJIBHOI Mepe>1<i 3
3a3HaYCHHSIM ajpecarlii, poooYnx CTaHwii (TPym, BIAIUIIB 1 T. z[) BUJIIB CEPBEPIB Ta
THITTIX anCTpona THILY 1 IPOITYCKHO1 CHpOMO)KHOCTl KaHaJiB 3B'A3KY.

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

3Bakarouud Ha OOpaHy MEpEXKEBY TEXHOJIOT1I0, IPOBEEHI BUILE PO3PAXyHKHU Ta
cxeMy JIM BuOpaHO THUIH 1 TEpeNiK HEOOX1AHOTO MEPEKEBOIO 00IaHAHHS:

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

amarntepiB Kommanii Zixel € gerreBmnmMn),

- wmepexesi kapti Tenda TEL9901G mnst cepBepiB (Ha Biaminy Big D-Link
DFE-520TX miarpumMye mBUIKICTh TIepeadi ),

- xomyraropu D-Link DGS-1016A, TP-LINK TL-SF1024, D-Link DES-
1100-16 ( Tpu komyTaTtopu OUIBII THYYKI B €KCIUTyaraiii ¥ COBOKYITHO
nemreBmi Hix D-Link DES-1050G (48 x 100 Moir , 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 camooOcimyroByBaHHss OCMII 2 - aBromar ocHalleHH
oesaporoBuM GPRS / GSM-monemom Siemens MC-35i (poGouwnii crangapt
GSM 900/1800) 1 Moxe migkiIrodaTUcs 10 0(iCHOT JIOKAJIbHOI MEPEeXKi, 0
pobuts ioro Ok yHIBepcanbHUM Ha Biaminy Big UNIPAY- T17 ,

- ip-tenedonu Grandstream GXP1100 gemesmri Bijg aHaJIOTIYHUX,

- ronocoBuil mut03 D-Link DVG-5004S ontumanbHuii s Maioro odicy B
BI/THOIIIEHH] I{1HA/IKICTh

- kabem 3B's3ky Ethernet 100Base-TX utp cat 5. Bubip mpoBomuBcs Ha
caliTax KOMIIaHIW, IO 3aliMalOThCs BUPOOHHUIITBOM UM MOCTABKaAMHU
He00X1THOTO 00J1aIHaHHSI, 32 HACTYITHUMU BUMOTaMHU:

BuOpane o0nagHaHHs TPUBOJUTHCSA Yy BUIVISAI TAaOMUIIl 3 BKa3aHUMHU HA3BOIO,
TeXHUYHUMH Xapakrepuctukamu (TX), sIKICHUMH XapaKTepUCTUKaMH Ta KUIBKICTIO.
3pa3ok TaOIuIl MIPUBEICHO HUXKYE (IUB. Ta0. 4 ).


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

Tabmurs 4- Bubip oOmagHaHHS
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JIYI(_;H Ha3sa Texniuni xapakrepuctuku | SkicHi xapakrtepuctuku Kinbk.
MepexeBa  Kinbk. [TopT. 1, Jlo3BoJIs€ TIepeaBaTu
1 kapra inTepdeiic PCI, JTaH1 MUHYBIIU 12
D-Link DFE-IB. migkn. 10/100M6it/c [EHTPaTBHUI TIPOIIECOp,
520TX BU3HAYAETHCS ABTOMATUYHO ["apanTis (mic):12
Mepexea  Kinpk. [Topr. 1, MiATPUMYE YIPaBIIHHS
o Kapra inTepdetic PCI, YKUBJICHHSIM 3a 3
Tenda [B. miaxm noromororo ACPI
TEL9901G 10/100/1000 M6ir /c, ["apanTis (mic):12
KoMVTaTo [Toptu 16 X G. Ethernet
yTarop (10/100/1000 Moirt / ¢), HekepoBaHui,
3 D-Link _ . : . 1
DGS-1016A KomyT. marpunis:32I'6it/c, ["apanTis 12 micsiis
["aGaputu 231x158x46 mm
YIaroP 1(10/100 M6it / ¢) , Higrpumka JIMBICTH MOHTAXKY
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 oTicpatin B
KomyTatop . pEeXUMI TIOBHOTO /
: / 100 M6iT / ¢), :
5 D-Link DES-|_.. ) HaIiBIyIIICKCa, 1
1100-16 Hizrpumka Pok: — Hi, aBTO y3TOJPKEHHS
["abaputu 280x125 x44 mm. . .0
["apanTist 12 micsiiis
[aTepdeiicu 10/100BASE-TX
Ethernet , Wi —Fi, Kyt orisimy [ Mepeskesi
MepexeBi  [lo ropuzonrani: 45.3 °© nporokonu: [PV4 | ARP,
5 kamepu D-  [lo BepTukaimi: 34.5 ° TCP, UDP, ICMP, 5
Link DCS- [Tlo miaronaini : 54.9 ° DHCP, DNS, SMTP,
930L P06. Temmepar. 0 C go 40 C FTP, HTTP,
Po3mipu 65.8 x 65 x 126 mm ["apanTis 12 MicsiiB
Bara 76.9r
Tepminamu  |Intel Celeron 326, HasiBHE KEpeIno
7 camoo6cayro 2*DDR2/533/PCI *3/ 2*ATA  Ge3nepebiitHOTO 1
BYBaHHS +2*SATA /LAN 10/100/ uBIeHHs, MoHiTop 17 "
OCMII 2 USB2.0 * 8/ Acep AL1716AS
-~ b KinbkicTh niHiH 2 yTpP;M' BHEH?KY
PTERCWOHM \ /5| p_ipoTokomu SIP RFC3261 | PeaAPCcatiis,
8 |Grandstream KOH(EpEeHIIis, 10
[Toptu Ethernet 1 x 10/100 . o
GXP1100 BinMOBOCTIMKICTE
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 IPOrPAMHOI0 3a0e3ne4eHH s

Ta anapaTHol IaT(opMHu.

BuGip Ti€l un iHIOi MpPOAYKIi BU3HAYAETHCA PAJOM 3arajJbHUX BUMOT, SKI
MPeIABISIOTECS 10 XapaKTEPUCTUK CydacHUX OOYHCIIOBaNbHUX cucteM. Jlo HHX
BIJTHOCSITHCSI:

B1JIHOIIICHHS BapTICTh / IPOTYKTUBHICTb;

HAJIMHICTH 1 BIIMOBOCTIHKICTB;

MacIITaOOBaHICTE;

CYMICHICTB 1 MOOUIBHICTH MTPOTPAMHOTO 3a0€3MeUeHHS.

Busnauemo TexHIuHI BUMOTH 10 mporpamHoro 3abesnedenns (I13), 3 skum
MPAIfOI0Th KOPUCTYBAui:

1)  Microsoft Office Word 2007 , Microsoft Office Excel 2007:

Komm'totep 1 nporiecop yactororo He Hikde S00 MI',

[Tam'sate O3Y He menmie 256 MBI,

Micue Ha xopcTkoMy aucky 1,5 I'b,

[Ipuctpiii untanHs auckiB JluckoBon st komnakt abo DVD- nuckis,
Expan Po3mmpenns He menie 1024x768 To4OK,

Omneparmniitna cuctema Microsoft Windows XP 3 maketom oHOBiEHB 2 (
SP2) Windows Server 2003 3 nmakerom oHoBiieHb 2 (SP2 ) abo Ouibid
13HS BEPCis;

2)  Be0b-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,

Binbre mictie Ha nucky 100 Mb,

O3V 128 MB;

3) CAVII |Ilapyc- kii€HT:

HasBHicTh Ha KOMIT'tOTEp1 Java-MamnmHu ,
RAM: 64 Mb - 128 MbB,
JHuckoBuit mpoctip: 150 Mb;

4)  Awnrtusipyc ESET Internet Security :

ITponieccop 1 I'Tnt

O3Y 1Ib

480 MB BiIbHOTO MICIISI HA KOPCTKOMY JHCKY,
CD / DVD-ROM,

[TigkmroueHHs 10 Mepexi [HTepHeT (11 akTUBaIIil TPOAYKTY),
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Microsoft Internet Explorer 8.0 abo Buiie,
Microsoft Windows Installer 3.0,
Microsoft. Net Framework 4;

5)  Adobe Flash Player 11:
[Ipouecop TakTOBOKO 4acToTOIO HE MeHI 2,33 [T ,
512 M6 oneparuBHOI mam'sTi (111 HETOYKiB pekoMeHayeTbes 1 10),
128 MO Bimeomnam'sari.

Bubip OC nmns I[IK tumy poOoua cTaHIlisE HA OCHOBI BWINE BKa3aHUX BUMOT
Bapto 3ynuHATH Ha WIndows 7, Tak sk JaHa omnepaliiiHa cuctema € 00O0B’SI3KOBOIO
JUIA OLIBIIOCTI BKA3aHOTO B 3aBIaHHI IPOrPaMHOTO 3a0€3MEUECHHS .

Texuiyui Bumoru st Windows 7:

npoiiecop i3 TakToBoro yactororo 11T 1 Oukbie — (x86) abo (x64),
oreparuBHa am’sTh 1 I'b (X86) a6o 2 I'b (x64);

16 I'b (x86) a6o 20 I'b (X64) BiTbHOTO MICIIS Ha JKOPCTKOMY JUCKY;
rpadiuamii nmpucTpiit 13 miaTpumkoro DirectX 9.

OC nns mpokci-, Sip-, TOMEHOro cepBepa Ta (haepBoyia HaWKparie Iimiie
Windows Server 2008, Tak sk Windows Server 2008 € cepBepHUM BapiaHTOM
Windows 7.

Texuiuni Bumoru st Windows Server 2008:

[Iponieccop Minimaneho : 1 I'TT,

Pexomennyetnes: 2 [T,

Ontumansho : 3 ['T1r 1 Outble.

[Tam'saTh Minimansno : O3I1 512 MBb,

Pexomennyetses: O3Y 1 I'b,

OnTtumansho : O3V 2 I'b ( noBHa ycranoBka ) a6o 1 I'b
(ycTaHOBKa s/ipa cepBepa) 1 OLIbIIIE,

MakcumanbHo ( 32 - pospsiani cucremu ): 4 I'b (Bumyck Standard)
abo 64 I'b (Bumycku Enterprise i Datacenter )

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

Binpauit  MinimansHo : 8 I'b

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

IPOCTIP (ycTaHOBKa si/ipa 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 omeparriiina cuctemMa JIO3BOJIUTH PO3TOPHYTH MOTPIOHI CIIykOU 3 MiHIMAIbHUMH
3arpaTamu anapaTHUX pecypciB.

Texuiuni Bumoru g1 FreeBSD 9:
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st FreeBSD/i386 neoOximuuit 486 mporecop abo BHINE, a TaKOXK - SK
miniMmym 64 Mb O3YV. [Ins camoi MiHiManbHOT yCTaHOBKH NOTpiOHO He meHme 1.1 I'b
BUIBHOTO MICIISl HAa dKOPCTKOMY JHCKY.

Bubip 113 s BUKOHaHHS pelITH MEpPEeXEBHUX 3ajad , skl He Oyl BpaxoBai B
MepuIoMy IyHKTI Ha OCHOBI cymicHocTi 3 BubOpanoto OC, 3amanoro I3 Ta
MiHIMaJbHUX anapaTHUX 3aTpar:

1)

2)

3)

4)

5)

6)

7)

8)

9)

ProFTPd - FTP-cepep mrs Linux i UNIX-moniOHuX omnepamiifHux
CUCTEM. ;

BackupPC - Binbne I13 (po3noscromkyetnes mix GNU General Public
License) miast pe3epBHOTO KOIIIOBaHHS JaHUX 3 KEPYBaHHSAM depe3
BeO-1HTep(deiic. bararomnardopMoBuii NporpaMHUN CEpBEpP MOXKE
npairoBaTi Ha Oynb-sikoMy cepBepi mia yrnpasminaasm GNU / Linux,
Solaris a6o UNIX. Hemae HEoOXiqHOCTI B KIIIEHTCHKIM YaCTHHI, TaKk
SK CepBep caM I0 c0o01 € KIINEHTOM JJIs JEKIIbKOX IMPOTOKOJIB, SKi
MIATPUMYIOTBCS PIAHUMHU Ciiy>k0aMu KitieHTcbkoi OC;

[Tnardopma "jllapyc" cTBOpeHa Ha OCHOBI XMapHUX TEXHOJOTIH
(cloud computing). Bona opieHToBaHa Ha MiABUILECHHS €()EKTUBHOCTI
VIOPAaBIIIHHS Ta MiHIMI3alio cyKynHoi BaptocTi BojoAinHsa IT (TCO,
Total cost of ownership). BaxnauBoro BracTHBICTIO MIaTPoOpMuU
"JITapyc" € MOXIUBICTE POOOTH B CEPETOBUIII BIIILHO MOLIIMPIOBAHOTO
IPOrpaMHOT0 3a0€3MEeUECHHS.

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

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

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

Apache HTTP-cepsep (BumoBnserses /. pe.tfi/) — Bigkputnii Beo-
cepep Iurepuer mms UNIX-nmomionux, Microsoft Windows, Novell
NetWare Ta iHmmx onepariiiHux cucTem

Asterisk  (PBX) (Private Branch  Exchange) —  Biakputa
KOMYyHIKalliiiHa  1uargopma, KOoTpa  BHUKOPHCTOBYETbCS 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 xoMmIulekCHe pilieHHS i 3a0e3rmedeHHs
O€3MeKr CHUCTEMHOTO aJMIHICTPYBAaHHS: a) KOHTPOJb 1 3aXHCT
pobounx Micib, 0) mudbpyBaHHs JaHUX, B) YIPaBIiHHSI MOOUTBHUMU
MPUCTPOSIMU, T) 3acOO0M CHCTEMHOTO aaMIHICTPYBaHHS, 1) 3aXHUCT
MOIITOBUX CEPBEPIB, €) 3aXUCT CEPBEPIB CIUIBHOI POOOTH, €) 3aXUCT


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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IHTEpHET-1ILJTI031B

AmapatHi BUMOTH (TakTOBa YacTOTa, KUIBKICTh MPOIIECOPIB, OIEepaTHBHA
nam’siTh, TUCKOBHUI TpocTip, noaatkoBi Bumoru) no [IK(rpyn I1K) BusHagarotses 3
PEKOMEH/I0BaHUX TEXHIUHUX XapaKTePUCTUK Bchoro BctaHosieHoro I13 ta OC. s
BHU3HAYCHHSI amapaTHOTO 3a0e3MeueHHs] HEOOX1THO MiICyMyBaTH TEXHIYHI BUMOTH IO
yCiX mporpam, siki OyayTh OTHOYACHO 3aITyIIeH] (HalOUTbIIe HaBAaHTAXKECHHS ) Ta caMoi
OC.

Jus IIK tumy poboua cranmis ogHodacHo npamoroTe Microsoft Office 2007,
CAVYII jIllapyc- kiient, AatuBipyc ESET Internet Security .

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

Y 3B’3ky 3 TUM 10 3 4YacoM He3adisHa RAM wmae TeHJeHIlio
BUKOPHCTOBYBATUCH (HAMPUKIIA] Yepe3 SKICh OHOBJICHHS) TO OTPUMAaHUMN pe3yibTar
BapTo 301nb1uTH Ha 20%. OT:)ke RAM=4Tb

Jnst migpaxyHky TaktoBoi 4dactoT (FT) Ta KUIBKOCTI mpouecopiB(saep)
JIOCTAaTHbO B3SITU 3a OCHOBY 3HA4Y€HHs HalOuibim BumormuBoro I13. fkmio Takux
nporpaM kineka, To Fr=Fr*q, ne q B mianB3oHi Big ~1,1 g0 ~2,0.

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

[Ipu BU3HAYEHH! MIHIMAJIBHOTO po3Mipy xkopcTkoro aucky (HDD) morpiGHo
IPOCYMYBAaTH HEOOX1HUHN JUCKOBHUM MPOCTIP YCIX BCTAaHOBIIOBAaHUX Mporpam ta OC:

> HDDmno= 1,5+0,1+0,15 +0,48 + 0,1 + 16 = 18,33 [ baiir

a TaKOXK BpaxyBaTH MOTPIOHUN 00’eM maM’siTi mia AaHi(KOpUCHY iH(OpMAIIiI).
[lin nanumMu po3ymieMo (aiiu 3 SIKUMU O€3MOCepeHBO MPALIOIOTh KOPUCTYBayl Ta
nporpamu. g mporpamMHMX JaHuX (TUIariHv, JOAATKOBI O10mioTeku 1 T. 1.)
BiIBOoUTHCS 20% ~ 60% Bij monepeIHbO 00UMCIEHOTO JUCKOBOTO TPOCTOPY:

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

Tomi six mig nani kopuctyBadiB (HDDx) BuginsThcst moTpiOHMI 00°€M mamM’siTi
3a5iexo Bia tumy ¢aiaiB — s gokymeHTiB ~50-100Tb, a MyapTUMeniiftHIX JaHUX
~100-200 (3 BpaxyBaHHSM pE3EPBHOTO MPOCTOPY) Ta TOOAKAHHS KOPUCTYBaYiB
(xepiBHULITBA). OTKE OPIEHTOBHUM PO3MIP KOPCTKOTO JAUCKY:

HDD= ¥ HDDno+HDDa+ HDDk = 18,33 + 5,5 + 50 = 74 = 80 ['Baiit
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[TpoBenemMo po3paxyHOK JjIsi CEPBEPIB.
Jliis mpokci-, Sip-, TOMEHOTo cepBepa Ta (aepBoiia PO3PAXyHOK 3MIHETHCS
36utbieHHs RAM na ~1I'b. OT1xe :

RAM=2+1+1 =4T5b.
Fr=31Tn
HDDa=80+80*0,3+50=154~1601b

Jnst CAVII-, e-mail- cepsepa i backup- Ta ftp- cepBepa BuOparu amapatHi
napaMeTpu NoTpiOHO 3 pO3paxyHKy Ha KiJIbKICTh MailOyTHIX KOPHCTYBaYiB.

OcCkUTBKH KITBKOCTI KopucTyBauiB MmeHmie 100 - mimgidine Oyab-sIKWii cepBep
MOYaTKOBOTO PIBHS JJISl IKOTO po3paxyHOK RAM 36inbmuthes Ha ~3-4 I'b, 00’em
HDD B miamazoni 250-500 I'Bb. Tomi

CAVTII-, e-mail- cepBep 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 cepep (4I'b/3,1TT1/160I'B),

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

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

12 TIK (4I'b/3,1TT1/500'b),

13 Mownitopu (TFT, 1024x768)

Jlnst po0it 3 cepBepamu notpideH 1 kommiekt KVM

Bubpane o0nagHaHHs 3B€EHO Y BUIVISAI TAOIUII S



Tabnuus 5- Bubip obnannanns ais [1K ta cepsepis
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No
[T/TT

Hazssa

TexHiuH1 XapaKTEPUCTUKU

Kinbk.

1

[1K tumy poboua
CTaHIiS

RAM 4I'b, Fr 2,6 I'Tu, HDD
80I'b, LAN 10/100M6irt/c,
DVD/CD, 4 x 2 USB.

12

2

MowniTop

TFT, 1024x768

13

cepBep

RAM 4I'b, Fr 3 I'T'u, HDD 160
['b, 2* LAN 10/100/1000 M6it/c,
1*LAN 100/1000 M6bit/c ,
DVD/CD, 4 x 2 USB.

cepBep

RAM 8TI'b, Fr3 I'Tu, HDD 250
['b, LAN 10/100Mbirt/c,
DVD/CD, 4 x 2 USB.

cepBep

RAM 8TIb, Fr3 I'T'u, HDD 500
['b, LAN 10/100M6irt/c,
DVD/CD, 4 x 2 USB.

KVM

4 mipxn. IIK
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BucHoOBKH

[Ipu BuOOpI MEpeKeBOro CTaHAAPTy HEOOXITHO 3BEpPTATH yBary Ha IJIAHOBY
KUIBKICTh TJIKJIIOUE€Hb, TPUOIU3HUN TpadiK, 0 CTBOPIOIOTH KOPUCTYBayl, (Pi3UUHY
MO>KJIUBICTh BIPOBAHKEHHS BUOPAHOI TEXHOOJIOT1T Ta MOo0aXaHHs 3aMOBHHKA.

- oOpanoro Texnosnoriero Buopano Fast Ethernet I00Base-TX

- MPOITyCKHA 37aTHICTh Mepexi ctaHoBUTH 100 M6it/c,

- mBUIKICTH [HTepHET miakmoueHHs 30 Moit/c,

- YCEepeAHEHUM MO JIOTIYHUM CErMEHTaMHU KOe(ili€HT BUKOPUCTAHHS MEpexKi

ksuk(cep.)= 0,179

Cepenniit Tpadik (I1X) i xoedirieHT BUKOpUCTaHHS Mepexi (KBHUK) 3aleXuTh
Bil 3ama4 sKki OylyTh BUKOHYBaTHCh B MeEpeXi. 3a 3HAYCHHSIM  3arajbHOTO
MepekeBoro Tpadiky yrouHtoeTbesi oopana texnosoris JIM. ksuk. =I1X / Pn

VY pasi nepeBuilieHHs Tpadiky Mepexa po30MBAETHCS HA JIOT1UHI CErMEHTH 3a
JIOTIOMOTOI0  KOMYTaTopiB / MapHIpyTH3aTopiB / 1UI03i1B. Y paszi BHUCOKOTO
IIMPOKOMOBHOTO Ta ciy>k00Boro Tpadiky nmpu HasBHOCTI Outbiie 150-300 cranmiii
HEOOX1ZTHO pO30OUTTS JIOKaJAbHOI MeEpeki Ha MiAMEpexi 3a  JOMOMOIOIO
MapIIpyTU3aToOpiB

Bubip Ti€i uM 1HIIOT MPOAYKIlI BU3HAYAETHCS PSAJAOM 3arajJilbHUX BHUMOT, SIKi
MPEN'sBISIIOTBCA IO XapaKTEPUCTHK CyYaCHHUX OOYMCIIIOBAIbHUX cHCTeM. o HuX
BIIHOCSITBCSI:

- BIJIHOIIIEHHS BapTICTh / MPOJYKTUBHICTb;

- HaJIAHICTH 1 BIAMOBOCTIHKICTB;

- MacIITa00BaHICTh;

- CYMICHICTh 1 MOOLITBHICTB ITPOTPAMHOTO 3a0€31EUECHHS.

BuOip anaparHoi muiaropmu 1 KOH(Iryparii CUCTEMU 3aJIEKUTH BiJl XapaKTepy
MPUKJIAIHUX CHUCTEM, SIKI 3HAYHOIO MIpOI0 BH3HAYaIOTh POOOYE HABAHTAKECHHS
00YHCITIOBAIBHOTO KOMILJIEKCY B I[IJIOMY.
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Binnin oGcmyroByBaHHS KITi€HTIB
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