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Bignminenas neaue

3aTBEpIKYIO
3aBiayBay BIIICHHS
Irop TUBEJIb
“ 2025 p.

3ABJIAHHA

Ha KypCOBHH MPOEKT
3 HaBYAJILHOI AucHUIUTIHY * TeeKoMyHIKALNIHI Ta KOMITIOTEPHI Mepexl”’
CTYJCHTOBI TPYIH JKGampHcerkoMy M.apkisiHy AHAPIMOBIYY

(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
2. 3 2 1 1 2 2 1 1 3 2 2 2 0

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 AHaji3 BUXiZHHX JaHHUX



MeToro KypCOBOTO TPOEKTYBaHHS € PO3PAXyHOK TEXHIYHHUX XapaKTEPUCTHK
nokanbHOi Mepexi (JIM), Bu3HaueHHS amapaTHUX 1 IPOTPAMHHUX 3aco0iB
KOMIUICKTAIIl1 JIOKaJIbHOT 00YHCITIOBAIBLHOT MEPEXKI1, JIOTIYHA CTPYKTYypa MEpexki (TUITH
1 B3a€EMO3BS3KH BY3J11B MEPEK1 Ta KaHATIB MEPEKEBOTO 3B'S3KY).

3aBiaHHs: CIPOEKTYBATH JIOKAJIbHY KOMIT IOTEPHY MEPEKy MIIIMPUEMCTBA, sKa
00’eIHyEe TpPW BIJIUIM — OyraiaTepito, BLIAUT KaapiB Ta BIAIII 0OCIyroByBaHHS
KITI€HTIB.

bynemo BBaxaru, 1m0 WIANPUEMCTBOM € ¢ipma, s5Ka 3aliMaeThCs
aBronepeBe3eHHsAMU. Odic dipMu 3HAXOAUTHCS HA OKpaiHI MiCTa, B IETNITHOMY
OyIMHKY Ha IpyroMy mOBEpCi.

3riIH0 BUXIJHUX JAHMX KUIBKICTh KOMIT'FOTEPIB Ta 1HIIMX MPU CTPOIB, TAKUX
AK MEPEXKEBUHN MPUHTEDP, sIKI OyAyTh MIAKIIOUEHI 10 MaOyTHBO1 JJOKAIbHOI MEPEXKI €
HACTYITHOO:

Byxrantepis

Po6ounx micp — 3
[TpunTepiB — 2

IP — Tenedonis — 1
MepexeBux kamep — 1

Bignin kaapis

PoGounx micp — 2
[TpunTtepiB — 2

IP — Tenedonis — 1
MepexeBux kamep — 1

Bigmin o6¢cayroByBaHHs KIIIEHTIB
Po6ounx micp — 3

[TpunTepiB — 2

IP — TenedoniB — 2

MepexeBux kamep — 2

Tepminamu camooOcayroByBanHs — 0

BizbMeMO 3a yMOBYy Te¢ IO B 3aMOBHHKA BXKEC € B HAIBHOCTI HACTyITHE
oOJafHaHHS:

KopucrtyBaui 3aiiMaloTbCcsi B OCHOBHOMY pO0OOTOI0 3 O(ICHUMH JOKYMEHTAMH
(.doc, .xIs) 3 cepennim posmipom 100 Ko6aiit — 500 KbaiiT, koHCYIbTaIlISIMU KJTIE€HTIB
Ta XOTUIM O MpaIoBaTh 3 CUCTEMOIO aBTOMATHYHOTO YMPABIIHHS MiIMTPUEMCTBOM
(CAVID).

OCKUIBKH  Mepeka TIIJIaHy€EThCs HAa TIANPUEMCTBI TO KpiM TOTped
KOPUCTYBauiB, OOOB'S3KOBO HEOOXIHO BpaxyBaTH 1 BHUMOTH IO 1O MiHIMAJIbHOI
KITBKOCTI IIPOTPAMHOIO 3a0e3leueHHs] HeoOX1THOTO JiJIi BHUKOHAHHS ITOCTABICHUX
mepe IpaliBHUKaMH 3aBAaHHsA. KpiM TOro BaXKIMBI BHMOTH JI0 O€3MEKH Ta



JOCTYIMHOCTI OyXraiaTepchKkoi iH(opMariii.

Ha pucyHky Himk4ye BiOOpa)XXeHO CTPYKTypy Ta l€papxil0 Mepexi o
Higpo3AijaM MANPUEMCTBA, B SKOMY BKa3aHO OKpPEMO BHUIICHI TAPO3ILIN:
Oyxrayirepis, BUIAUI KaJpiB Ta BT OOCIyroByBaHHS KIIEHTIB, OKpemi poOodl
rpymnu B Bigiiaax: 1) Po6oui Micis, Apykapk# 1 ip-TenedoHu, 2) MepexeBi kamepH, 3)
TEepMIHAJIA caMOOOCITyTOBYBaHHsI, 4) cepBepHa CIIJIbHA IS BCI1X. BUKOpHUCTOBYIOTHCS
KOpHCTyBadaMu nporpamui 3acoou: Microsoft Office Word, Microsoft Office Excel,
BeO-0apy3ep, cUCTeMa aBTOMATUYHOIO YIpPaBIiHHS MiANPUEMCTBOM, (aepBoi Ta
aHTHUBIpYC fAKI € BuUMoOrow aamiHictpauii. Takox HeoOximHui nmoctym a0 Internet

MEpexi.
Pucynok 1 - Crpykrypa JIM no miapo3aijgam mianprueMcTBa

Binain o0ciiyroByBaHHs KJIi€HTIB

1) PoGoua rpyna 2) Podoua 2) PoGoua

3 poGounx micup THITY rpynmna rpynmna
TK(Microsoft Office 2—mepexesi O—repminamu
Word ra Excel, kiient Kamepu €aMo06CITyTOBYB

CAVII—ynpaiiHHs
aBTOTPAHCIIOPTOM ),

arrrra

2—npunrepis,

2 -IP-renedonis

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

cepsep)

Binain kaapis

1) PoGoua rpyna
2 poGoumX MicIb THITY
IK(Microsoft Office
Word ta Excel, xmient
CAYII—ymnpasmiHHS
ABTOTPAHCIIOPTOM ),

2) PoGoua
rpynmna
1—mepexesi
KaMepH

2—npunTepis,

1 -IP-tenedonin

Byxraarepis \

1) PoGoua rpyna
3 poGounx Mmicrs THITY
IIK(Microsoft Office
Word Tta Excel, xmient
CAYIl—ynpasniHas
aBTOTPAHCIIOPTOM ),

2—npunTepis,

1 -IP-tenedonin

2) PoGoua
rpynmna
1—wmepesxesi

KaMepu KaMepH

2 Ilonepeaniii BUOip 6230B0i MepekeBOI TEXHOIOTIT
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Ha ocHOBI aHami3y 3aBAaHHS MiApaXyeMO IIJIAHOBY KIJIbKICTh MOXKIIMBUX
MIIKIIOUEHD 3 ypaxyBaHHSIM pO3LIMPEHHS abo J01aBaHHS Pi3HOTO POAY CEpBEPIB Ta
1HIIOTO OOJIaTHAHHS.

Hani, 6epyun 10 yBard HasBHICTb 3-X CETMEHTIB : OyxranTepis, BiAALI KaapiB
Ta BIJJ1J OOCIYyTrOBYBaHHS KJIIE€HTIB, B KOXKHOMY 3 SIKUX € BIJIOBIIHO 9, 4, 7 BY3JiB 1
TaKo)X poOoua rpymna i3 MIHIMYM TPbOX CEpBEPIB MPUOIM3HO BU3HAUMMO Tpadik PO,
KWW CTBOPIOBATUMETHCS B MEPEXki MPU BUKOPUCTAHHI HASIBHOTO 1 MepeadayeHoro B
MalOyTHROMY MTPOTPaMHOTO 3a0€3MeUeHHS.

{06 orpumaru 1o mpubmu3Hy 1udpy (PO), MOXKHa BUKOPUCTATH HACTYITHUHN
croci0: BU3HAYTe MAaKCHUMAJbHUN pO3MIp peajbHO JOKyMeHTa (Si), 3 SIKUM Mpalioe
KopucTyBad (200 MIBUAKICTh 3 ’€IHAHHS HEOOXIAHY MJII HOPMalIbHOI poOOTH
nporpamu Sp), 1 MIOMHOXTE #oro (ii) Ha KITbKICTh KOpUCTyBadiB N.

PO= Sx*N/c +Sp*N , M6it/c (1)
HpOBC,Z[CMO I[aHHﬁ PO3pPAXYHOK AJIsI KOKHOI'O CCIMCHTA.

Po3zpaxyemo PO nnst GyxranTepii:

[Tpunyctumo, 1o MakCUMadbHUN PO3MIp JTOKyMEHTa B JaHOMY CEIMEHTI Mae
HaWiMEHIIIE 3HAYeHHS 13 3alpOIOHOBAHOTO Jiana3oHy 1 ctaHoBuTh 100 Ko6aiit, a B
CEerMEHTI IJIaHyeTbcsl poOoTa 3 KopucTyBauiB. Takoxk IiaHyeTbes pobora 1 ip-
TenedoHiB (111 HOpMaJIbHOI PoOOTH KOxkHOTO moTpidHo 64 Kobit/c) 1 1 MepexeBux
Kamep (s HOpMajabHOI POOOTH KOXHOI moTpioHo 1 MOiT/c). Y pesynbrarti
OTPUMYEMO:

PO(6)=(100K6aiit*3)/c + 64K6it/c *1 + 1M6iT/c * 1 = 3,464 M6iT/c.

Po3zpaxyemo PO nns BigaTy Kaapis:

[Tpunyctumo, 1o MakCUMalIbHUI pO3MIp JOKYMEHTAa B JAHOMY CETMEHTI Mae
HaWMEHIIIE 3HAYEHHS 13 3ampOIIOHOBAHOTO Aiama3oHy 1 craHoButh 200 Koaiit, a B
CEerMEHTI IJIaHye€ThCsl poOoTa 2 KOpuCTyBauiB. Takok TiaHyeTbes pobora 1 ip-
TenedoHiB ()11 HOpMaIbHOI PoOOTH KOkHOTO MOTPiOHO 64 KbiT/c) 1 1 MepexeBux
kKamep (sl HOpMalbHOI POOOTHM KOXKHOI moTpioHO 1 MOiT/c). VYV pesynbrari
OTPUMYEMO:

PO(x)=(200K6aitT*2)/c + 64K0biT/c * 1 + 1MOIT/Cc * 1 = 4,264 MOit/c.

Pozpaxyemo PO Biaaiiny 00CIyroByBaHHS KJIIEHTIB:

[TpunycTumo, o0 MaKCUMAaIbHUN pO3Mip JOKYMEHTAa B JAHOMY CETMEHTI Ma€
HaliMEHIIIe 3HA4YEHHS 13 3aIpPONOHOBAHOrO aiana3oHy 1 craHoBuTh 500 KoOaiit, a B
CErMeHTI TUTaHyeThCsl poOoTa 3 KopucTyBadiB Ta 0 TepMiHaiB caMOOOCITyTOBYBaHHS ,
aKuM HeoOx1aHo Omm3pko 50 KOit/c . Takox mianyeTbes pobota 2 ip-tenedoniB (s
HOPMaJIbHOT pOoOOTH KOXKHOTO MOTpiOHO 64 KOiT/c) 1 2 MepexeBux kamep (s
HOPMaJIbHO1 po0O0TH KOKHOT TOTp16HO 1 MO6iT/C). ¥V pesynbrari oTpuMy€eMo:

P0(0)=(500K06aiit*3)/c + 100K0611/c * 2 + 64K6iT/Cc * 2 + 1MO611/c * 0=13,48 MObit/c.



Pospaxyemo PO nyist cepBepis:

OcCkiJIbKH cepBepu OOCIYrOBYIOTh KIIIEHTIB MEpEXI,

a HC CTBOPHOKOTH

OCHOBHMM TpadikK, JOCTATHHO IMiAPaxyBaTh HAHOIIBIIT HABAaHTAXEHUN B TaKiid MEpexi
cepBep. HaifOubir HaBaHTa)KEHUM CepBepoM B Takiit mepexi € FTP-cepsep. Tak sk
HaBaHTakeHHs Ha FTP-cepBep CTBOPIOETHCS BCiMa KOPUCTYBadyaMU(TiIKIFOUYESHHSIMU )
Mepexi To PO piBHuUI 3araasHOMY Tpadiky B Mepexi. Y pe3ylibTaTi OTPUMYEMO:

PO(c)= PO(6) + PO(x) + PO(o) = 3,464 M6it/c + 4,264 Mbit/c + 13,48 M6it/c =
21,208 Mo6it/c

Tabmurs 1 — [Nonepenaro po3paxoBaHe HABAHTAXKEHHS B MEPEXi

Bimnin (cermeHt) Tpadix KibKICTh MIIKIIOYEHB
Byxrantepis 3,464 M6iTt/c 5
Bimmin kaapis 4,264 Mo6it/c 4
Bingain o6ciayroByBaHHs KJIIEHTIB 13,48M0it/c 7
Cepgep 21,208 Moit/c 1

[Ticas HlI[anYHKlB MarodM JBa OCHOBHI mapamecTpu, a CcCamMc KIJBKICTB

MaOyTHIX MIAKIIOYEHb 1 TpUOIM3HUN Tpadik TaHUX,

CTaHJapT Ha OCHOBI onucy B Ta0.2.

BUOEpPEMO MepeKEeBUI

OTxe npu MOKIIMBOCTI HEOOX1THO BUOPATH €IMHUI MEPEKEBUI CTaHAAPT NS
BCi€1 Mepexi KU 3aJI0BOJIBHSE TaKl BUMOTH :

1) HIsuaxicts nepeaadi Hemenmie 21,3 Moit/c.

2) MaxkcuMalbHa KUTbKICTb IMiIKITIOYCHD 7 1 Ol.J1bIe
3) ®i3uyHa MOXKJIHMBICTH BIPOBAKEHHSI 3alIPONIOHOBAHUX CTaHAAPTIB HIYUM

HeoOMeEXeHa.

4) TlobakaHHs 3aMOBHHMKA BHKOpUCTaTh HasiBHe obnaananHs (10 1K B cknami
skux € mepexesi iHTepdericu 100 M6it/c LAN).

Bci BuIie HaBeeH1 BUMOTH LIJIKOM 33]10BONTbHsIE cTanaapT 100Base-TX .

Tabmurs 2 - [TopiBHSIHHS OCHOBHUX MEPEKEBHUX CTAHIAPTIB

MepexeBuii

CepenoBuilie nepegayl
CTaHaapT PEAOBHIL pei

[IIB. mep.,
Moit/c

Makc. KijIbK.

M IKJIFOYEHb

Makc. BIICT.
3’BA3KY, M
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802.11a PamioxBui 54 2048 100
802.11b Panioxsuim 11 2048 300
802.11¢g Pamioxsum 54 2048 300
802.11n Pamioxsum 300 2048 450
10Base-5 Koakcianpauii kadbeap (10 500 500
10Base-2 Koakcianpauii kadeap (10 150 200
10Base-T “Bura mapa” 10 1024 100
10Base-F OnToBOJIOKHO 10 1024 2000
100Base-TX “Bura mapa” 100 1024 205
100Base-T4 “Bura mapa” 100 1024 205
100Base-FX ONTOBOJIOKHO 100 1024 2000
1000Base-T “Bura napa” 1000 1024 100
1000BaseLLX ONTOBOJIOKHO 1000 1024 5000
Bluetooth 3.1  PamioxBuii 24 8 100
HomePNA 3.1 TenecI?OHHl J'IiHll, 320 64 600
KOaKClaJIbHUN KaOelb

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

Onuc crangapty 100Base-TX:

Fast Ethernet (LLIBuakmuii Ethernet) — Tepmin, 1o onucye Hadip CTaHIAPTIB
Ethernet ny1st makeTHO1 mepeaayl JaHUX 3 HOMIHAIBHOTO MmBHIKiCTIO 100 M6iT/C, 1110 B
10 pasiB mBuIIE 32 ToyaTkoBy 1isi Ethernet mBuakicts y 10 Mo6iT/c.

Bci BimmianocTi TexHomorii Fast Ethernet Big FEthernet 3ocepemkeni Ha
¢13uunomy piBHi. PiBHi MAC 1 LLC y Fast Ethernet 3anummunucs abconOTHO TUMU
XK, 1 IX OMUCYIOTh KOJIMILIHI IIaBu cTanaaptis 802.3 1 802.2.

Mepesxi Fast Ethernet 3apxan MaroTh 1€papXiuHy J€peBONONIOHY CTPYKTYpY,
noOy/oBaHy Ha KOHIIGHTpaTropax/komyTaropax, sk 1 mepexi 10-Base-T/I0Base-F.
OcHoBHOIO BIAMIHHICTIO KOH(Irypauiid mepex Fast Ethernet € ckopouenns niamerpa
Mepexi npubmuzHo 110 200 M.

[Tpu BukopucrtanHi komyTtaropiB npotokon Fast Ethernet moxke mpairoBatu B
MOBHO/YTUIEKCHOMY PEXKUMI, SIKUW HEMae OOMEKEHHS Ha 3arajbHy JIOBKUHY MEPEKI,
a 3QJIMINAIOTHCS TUTbKKM OOMEXXEHHS Ha JOBXKUHY (DI3UYHUX CETMEHTIB, 1110 3'€IHYIOTh
CYCiJIHI TIPUCTPOi (amanrep — KOMYTaTop 4M KOMYTaTtop — KomyTaTtop). Tomy mpu
CTBOPEHHI MaricTpajiell JIOKaJbHHUX MEPEX BEIIMKOi JOBXHHHU TeXHoioris Fast
Ethernet Takok aKTUBHO 3aCTOCOBY€ETHCS, ajl€ TUIbKH B MOBHOIYIIJIEKCHOMY BapiaHTi,
pazom 3 komytaropamu. 100Base-TX mms aBomapHoro kabemto Ha HEEKPAHOBAHIM
Butii napi UTP kateropii 5 un ekpanoBaniii Butiit mapi STP.

3 Po3paxyHok cepeaHbOro Tpagiky i koe@inieHTa BUKOPUCTAHHS MeEpPexKi
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Cepenniii Tpadik 1 KoeilieHT BUKOPUCTAHHS MEPEXkKi 3aeKUTh BiJ 3a7a4 SKi
OyayTh BUKOHYBaTHCh B Mepexi. Hukue HaBeneHUIl mepeik OCHOBHUX MEPEKEBHX
CEpBICIB HAIIOT MEPEXKI:

1) OOMmiH (aiimamMu MK By3JIlaMU B MEPEKi;
2) daiinoBwuii cepsep;

3) PesepByBanHs iH(oOpMaIlii;

4) MepexeBuii IpyK;

5) Cnyx0a TepMiHaTiB;

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

8) EnexrponHa momra;

9) IuTpaner;

10) T'onmocoswii 3B's130K (IP-Tenedonis);

11) Ciry»0u MepexeBoi Oe3IeKH .

Jlnst ko’kHOT 3 3a/1a4 BU3HAuaeTbes edekTuBHUM Tpadik Pe 1 gk BiaHOLIEHHS
CEpPEeHbOTO Yacy 3aHATTS 3aBJaHHSAM Mepexi tep. (tabn. 3) 7m0 3arajdbHOTO Yacy
poboTu Mepexi tpod, MOMHOXKEHE Y pa3l MOBHOTO 3aHSATTS MEpEXl 3aBlaHHAM Ha
HOMIHAQJIbHY TMPOITYCKHY 3/IaTHICTh Mepexi PN abo, y pa3i ¢ikcoBanoro tpadiky, Ha
1oro 3HaueHHs SP.

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

OtpumaHi 3HA4eHHS MIACYMOBYIOTbCS Ui  BU3HAYEHHS  3arajbHOTO
MmepexeBoro Tpadiky X3 . 3nauenHs [1X3 MHOXKUTBCS Ha KOEPILIEHT CIIy>k00BOTO,
IIMPOKOMOBHOTO 1 HeBpaxoBaHoro Tpagdiky ke.T. = (0,05~0,07) - n, e n - KUIbKICTb
KOMIT I0TEpIB B Mepexi, 1 koedimieHt 3anacy k3 = (1,2~2,0) a1 o6miky MailbyTHHOTO
PO3BUTKY MEPEKi.

IIX3= (X Pe) * ke.1.* k3, Mo6iT/c 3)

3a orpumaHuM 3HaueHHSM [IX yTouHmO€ThCS OoOpaHa TexHoisoris JIM Takum
9UHOM, 1100 KoedilieHT BUkopucTaHHs Mepexi kBuk. 0yB He Oinbie 0,3~0,6. SAkio
HEOOX1AHO, 3MEHUIYEThCA CEpelHii yac poOOTH OJHI€I ab0 KITbKOX 3aBAaHb, a0o
BUOMpAEThCS 1HIIA MepexeBa TeXHOOris. JlomyckaeThcsi 30UIBIIEHHS! 3arajibHOTO
yacy poOOTH CepBEPIB 32 paxXyHOK HIYHOTO 4acy.

kBuk. =IIX / Pn (4)

Tabnuis 3- OcHOBHI MepekeBi CITy»k0u (CepBicH), BUKOPUCTOBYBaHI B Cy4acHUX
JIOKAJTbHUX MepexKax
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Cayx0u/Cepsicu

Cepenniii yac
3aHATTS CIY>K0010/
CepBICOM MEpexKi,

XB. B 100.

CepBepHa yacTuHa

Knienrcpka yactuHa

OOmiH daiinamu

10-60 ma 1 cranmiro

Mepexera OC

Mepexera OC

DaiJIoBUH CEpBEP

120-360

CepBepHa MepexeBa
OoC

Kiientcbka
Mepexera OC

PesepByBaHHs

5-30 ma 1 cranmiro

iHbOopMari 10-120 na 1 cepBep Meperesa OC Meperesa OC
Mepexesuii npyk  |1-20 Ha 1 cranmito Mepexxea OC MepexeBa OC
Ctysx6a TepMinaia 10-300 =a 1 cranmiro CepBep Bigaall. KitieHnt Bimman.
(Tpadik 14-100 k6/c)moctyny TOCTYITY
CYB/] 5-30 Ha 1 cranmiro  Cepep b/] Jomarku BJ[
[HTEpHET 10-120 na 1 xmienTa [[Ipokci-cepBep Bbpaysep
Enextponna nomra 0,5-2 Ha 1 kimienta  IlomrroBwuii ceppep  [lomToBuit KimieHT
[HTpaner 5-20 na 1 xmienta  Beb-cepsep bpay3sep
[onocoBuii 38's130k  |10-60 Ha 1 cranmito Pi3ni Pi3Hi

(IP-Tenedomnis)

(Tpadik 33-64 kb/c)

Cyx0u MepexeBoi
Oe3nexu

15-20 Ha 1 cepBep
+ 2-5 Ha | KiTieHTa

CepBepHa MepexeBa
OC

KnieHnrcpka
Mmepexera OC

Ockuibku poOOuYMid JI€Hb HAa MIANPUEMCTBI CTAHOBUTH § TOMA., CEPBEpPU Ta
KaMepH BiJICOHAMISAY MPaIioTh 1inonoboso 1 PN=100 M6it/c To po3paxyHKu

OyayTh HACTYITHUMMU:

Po3paxyemo koedilieHT BUKOpUCTaHHS Mepexi KBUK a1 Oyxranrepii:
PoGouux micip — 3
[TpunTepiB — 2

I[P — Tenedonis — 1
MepexeBux kamep — 1

Pe(1)= (10*3 /480)* 100M6&it/c = 6,25 M6it/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 1 * 1M6it = 26 M6ir/c;
Pe(3)= (5*3 /480)* 100M6it/c = 3,125 M6it/c;
Pe(4)= (2*(3-2) /480)* 100M6it/c = 0,416 M6ir/c;
Pe(5)= (300*3 /480)* 0,1M6it/c = 0,187 M6ir/c;
Pe(6)= (5*3 /480)* 100M6it/c = 3,125 M6it/c;
Pe(7)= (10*3 /480)* 100M6it/c = 6,25 M6Git/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*1 /480)* 0,064M6it/c = 0,001 M6it/c;
Pe(11)= (2*3 /480)* 100M6it/c = 1,25 M6ir/c;

I13= ( 6,25 + 26 + 3,125 + 0,416 + 0,187 + 3,125 +6,25+ 1,25 +3,125 + 0,001
+1,25) * (0,05 * 3)* 1,2 =9,176 Mbir/c;
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keuk(6) = 9,176 / 100 = 0,091

KoedirienT BukoprcTaHHS Mepexi i OyXraiarepii € B Mekax 3aJ1aHOi HOPMH

PozpaxyeMo koedirieHT BUKOprUCTaHHS Mepexi KBUK 11 BTy KaapiB:
PoOounx micip — 2

[TpuntepiB — 2

[P — tenedoniB — 1

MepexeBux kamep — 1

Pe(1)= (10*2 /480)* 100M6it/c = 4,16 M6it/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 1 * 1M6it = 26 M6ir/c;
Pe(3)= (5*2/480)* 100M6it/c = 2,083 M6it/c;
Pe(4)= (2*(2-2) /480)* 100M6it/c = 0 MGir/c;
Pe(5)= (300*2 /480)* 0,1M6it/c = 0,125 M6ir/c;
Pe(6)= (5*2 /480)* 100M6it/c = 2,083 M6it/c;
Pe(7)= (10*2 /480)* 100M6ir/c = 4,16 M6ir/c;
Pe(8)= (2*2 /480)* 100M6it/c = 0,833 M6it/c;
Pe(9)= (5*2 /480)* 100M6it/c = 2,083 M6it/c;
Pe(10)= (10*1 /480)* 0,064M6it/c = 0,001 M6Git/c;
Pe(11)= (2*2 /480)* 100M6it/c = 0,833 MGit/c;

S5 ( 4,16+26+2,083+0+0,125+2,083+4,16+0,833+2,083+0,001+0,833 ) *
(0,07 *2)* 2 =5,085 M&ir/c;

ksuk.(k) = 5,085 / 100 = 0,050

KoedimieHT BUKOpUCTaHHS Mepexi Ui BUIIUTY KaJpiB € B MeXaxX 3aJaHoi
HOpMU

Po3spaxyemo koedimieHT BHKOpUCTaHHS Mepexi KBHK I Biaaury
00CIIyrOByBaHHSI KJI1€HTIB:

Po6ouux micup — 3

[TpunTepiB — 2

[P — TenedoHiB — 2

MepesxeBux kamep — 2

Tepminanu camoo6ciyroByBanas — O

Pe(1)= (10*3 /480)* 100M6&ir/c = 6,25 M6ir/c;

Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 0 * 1M6it = 25 M6ir/c;
Pe(3)= (5*3 /480)* 100M6it/c = 3,125 M6ir/c;

Pe(4)= (2*(3-2) /480)* 100M6it/c = 0,416 M6ir/c;

Pe(5)= (300*3 /480)* 0,1M6it/c = 0,187 Méir/c;
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Pe(6)= (5*3 /480)* 100M6it/c = 3,125 M6ir/c;
Pe(7)= (10*3 /480)* 100M6it/c = 6,25 M6it/c;
Pe(8)= (2*3 /480)* 100M6it/c = 1,25 M6ir/c;
Pe(9)= (5*3 /480)* 100M6it/c = 3,125 M6it/c;
Pe(10)= (10%2 /480)* 0,064M6it/c = 0,002 M6it/c;
Pe(11)= (2*3 /480)* 100M6it/c = 1,25 M6ir/c;

TZ3= (6,25 + 25 + 3,125 + 0,416 + 0,187 + 3,125 + 6,25 + 1,25 + 3,125 +
0,002 + 1,25) * (0,05 * 3)* 1,2 =8,996 MGit/c:;

ksuk.(0) = 8,996 / 100 = 0,089

KoedimieHT BUKOpUCTAaHHS MEpEXi A BIIAUTY 0OCITyroByBaHHS KJIIEHTIB € B
MeXKax 3a1aH0l HOpMU

Po3paxyemo koedilieHT BUKOPUCTaHHS Mepeki KBHK 11 cepBepiB:

a) Cepsep FTP, Pe3epByBanns indopmariii — 1

0) CepBep CAVII, Enexrponoi momtu -1

B) Cepesep [Ipoxkci, [lomennuit koutponep, @aepsoin ta [Iporpamua ATC -1.

Sk ke Oyno CKa3aHO BHILE CEpBEPU OOCITYTOBYIOTH KIIIEHTIB MEPEXi, a HE
CTBOPIOIOTH OCHOBHHMIM Tpadik. OTxe

Pe(a)=26 + 26 + 25 + 3,125 + 2,083 + 3,125 = 85,33 Mobirt/c;
Pe(6)=0,187+0,125+0,187+3,125+2,083+3,125+1,25+0,833+1,25+3,125+
+2,083+3,125= 20,5M06it/c;

Pe(B)=6,25 + 0,001 +1,25 + 4,167 +0,001 + 0,833 +6,25 + 0,002 +
+1,25= 20,005 M0irt/c;

[1X3= (85,33 + 20,5 + 20,005) * (0,05 * 3)* 1,2 = 22,651 Moit/c;
keuk.(c) = 22,651/ 100 = 0,226
KoedimieHT BUKOpUCTaHHS MEPEXI JIJIst CEPBEPIB € B MEXKAX 3aJ1aHOT HOPMU

Takox HEOOX1THO MiApaxyBaTH MBUJAKICTh [HTEpHET MiAKIOUEHHS, IS [IbOTO
noTpiOHO MpocyMyBaTu eheKTUBHUHN Tpadik 11 [HTepHeT cityk0 B Mepexi:

[1X3(InTepuer)= 6,25 + 4,166 + 6,25 = 16,66 ~ 20 Moit/c
Po3paxyemMo  ycepeaHeHU 1O  JIOTIYHUM  CErMEHTaMU  KOE(QILIEHT
BUKOPHUCTAHHS Mepexi kBUK.

keuk(cep.)= (kpuk(0) + kBuk(x) + kBuk(o) + kBuk(c) ) / 4 =
= (0,091 +0,050 +0,089 +0,226) /4 =0,114
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BucHoBku:

- oOpanoro Texnosoriero Buopano Fast Ethernet 100Base-TX
- MPOITyCKHA 37aTHICTh Mepexi ctaHoBUTH 100 M6it/c,

- mBHUAKICTH [HTEpHET migkatoueHHs 20 Moit/c,

- YCEepEIHEHHMH I10 JIOTTYHUM CErMEHTaMM KOe(DIIli€EHT BUKOPUCTAHHS MEPExKi
ksux(cep.)= 0,114

4 Bu0ip TomoJs1orii Mepe:XKHHMX 3'€IHAHb TA HEOOXIAHOI0 MepesKeBOro
0012 JTHAHHSA

3rilHO BUXIHOTO MICI pPO3TalllyBaHHA KOMM'tOTepiB (cTpykTypu JIM o
MiIpO3aUIaM MiANPUEMCTBA), 00panoi mepexkeBoi TexHomorii Fast Ethernet 100Base-
TX Ta JOTIYHOTO MOAUTY BHOMPAETHCA TOMONOTIS «3ipKa» IS KOKHOTO CETMEHTY
Mepexi 1 «['10pumHa» MepeskeBa TOTOJIOTIS JUTsl BCIET MEPExKi.

Ha kpecmeni 1 mnoOymoBaHa TOMOJIOTIYHA CXeMa JIOKAJIBHOI Mepexi 3
3a3HAUYCHHSIM ajpecartii, poOoYnx CTaHIlii (Tpyr, BIAAUIIB 1 T. /1.), BUAIB CEPBEPIB Ta
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IHIIMX TPUCTPOIB, TUIY 1 IPOMYCKHOI CIIPOMOKHOCT1 KaHaJIiB 3B'SI3KY.
B maniit cxemi BpaxoBaHO 3pOCTaHHS MEPEXi 3 4acoM B cepeaabomy Ha 20% -

50%.

3Bakaroun Ha OOpaHy MEpEKEBY TEXHOJIOT1I0, TPOBEICH] BUILE PO3PAXyHKHU Ta
cxemy JIM BHOpaHO TUIIH 1 TEpeIIiK HEOOX1THOTO MEPEKEBOTr0 00J1a THAHHS:

mepexkeBi kaptu D-Link DFE-520TX (wa BigMmiHy BiJ aHaJOTIYHHUX
amanTepiB Kommanii Zixel € gerreBmmmMn),

mepexei kaptu Tenda TEL9901G nmns cepsepiB (Ha Bigminy Bim D-Link
DFE-520TX miaTpuMye MIBUAKICTD Mepeaadi ),

xomytaropu D-Link DGS-1016A, TP-LINK TL-SF1024, D-Link DES-
1100-16 ( Tpu koMmyTaropu OUIBII THYYKI B €KCIUTyarTalii ¥ COBOKYITHO
nemreBmri Hix D-Link DES-1050G (48 x 100 Moir , 2 x 1 I'bir),

mepexeBi kamepu D-Link DCS-930L marots inTepdeticu 10/100BASE-TX
Ethernet, Wi-Fi, o no3Bosie nerko MiHSATH Miclle pO3TallyBaHHS,
TepMiHaM camooOciayroByBanHas OCMII 2 - aBromar ocHamieHui
oesaporoBuM GPRS / GSM-monemom Siemens MC-35i (poOouwnit cranaapT
GSM 900/1800) i Morke migKIrOdaTUCs 10 0(hICHOI JIOKATbHOT MEPEKi, 10
poouTh Horo O1bIN YHIBepcaabHUM Ha BiaMiHy Big UNIPAY- T17 ,
ip-tenedonu Grandstream GXP1100 memreBini BiJi aHAJIOTTYHUX,
rosjocoBuit mui03 D-Link DVG-5004S ontuMansHuil mjs manoro odicy B
BI/THOIIIEHH] I[1HA/IKICTh

kabeni 3B's13ky Ethernet 100Base-TX utp cat 5. BuOip mpoBoauBcs Ha
caiTax KOMIIAHI{, IO 3alMarOTbCs BUPOOHULTBOM UM MOCTaBKaMU
HE0OX11HOTO 00JIa/IHaHHS, 32 HACTYITHUMUA BUMOTaMHU:

BuOpane o0nagHaHHS TPUBOJUTHCSA Yy BUIVISAl TAaOMUII 3 BKa3aHUMHU HA3BOIO,
TexHHYHUMH Xapakrtepuctukamu (TX), sIKicHUMH XapaKTepUCTUKAMH Ta KUTBKICTIO.
3pa3ok TabauIl npuBeneHo Hux4e (auB. Tad. 4 ).

Tabnuus 4- Bubip obnagHanHs

EL;H Hasga TexuiuH1 Xapakrepuctuku | SkicH1 xapakrepuctuku Kiibk.

Mepexesa  Kinbk. [TopT. 1, Jlo3Bossie mepenaBaru

1 Kapra iaTepdeiic PCI, JaH1 MUHYBIITU 8
D-Link DFE-IB. migka. 10/100M6it/c [IEHTpaJIbHUI TPOIIEeCop,
520TX BU3HAYAETHCS ABTOMATUYHO ["apanTis (mic):12
Mepexea  Kinbk. [Topt. 1, MIATPUMYE YTIPABITIHHS

o, Kapra iaTepdetic PCI, YKUBIICHHSIM 3a 3
Tenda [IB. ik noromororo ACPI
TEL9901G 10/100/1000 Mo6ir /c, ["apanTis (mic):12
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KomyTtarop
D-Link
DGS-1016A

[Toptu 16 X G. Ethernet
(10/100/1000 Mbir / c),

Komyt. marpuis:3216i1/c,
["abaputu 231x158x46 Mmm

HexepoBanun,
["apanTis 12 micsiis
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KomyTtarop
TP-LINK
TL-SF1024

[Moptu 24 X Fast Ethernet
(10/100 Moit / ¢) , ITinTpumka
PoE - Hi,

["abaputu 440x360x44 Mmm

HexepoBanui,
MOKIIMBICTh MOHTaXY B
CTaHJIapTHIN CTIMIT
(xopmyc 19 mroiimiB),
["apanTis 24 micsii

[Toptu 16 x Fast Ethernet ( 10

[linTpumka oneparriii B

KomyTato : €X1Mi TTIOBHOTO /
D-Li};lk DES-/ 1.00 Moir / c), : EaniBz[ynneKca,
1100-16 Ilinrpumka PoE — Hi, aBTO y3TOKCHHS
["abaputu 280x125 x44 Mm. : .0
["apanTis 12 micsaiis
[aTepdeiicu 10/100BASE-TX
Ethernet , Wi —Fi, Kyt orisimy [ Mepeskesi
MepesxeBi  [lo ropusonrani: 45.3 °© npotokonu: [PV4 ; ARP,
kamepu D-  [lo BepTukami: 34.5 ° TCP, UDP, ICMP,
Link DCS- [Tlo aiaronasni : 54.9 ° DHCP, DNS, SMTP,
930L Po06. Temmepar. 0 C 1o 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
camoo0Ociyro 2*DDR2/533/PCI *3/ 2*ATA  [6e3nepebiitHOTO
BYBaHHS +2*SATA /LAN 10/100/ *kuBIeHHs, MoniTop 17 "
OCMII 2 USB2.0 * 8/ Acep AL1716AS
: KinbkicTh miHil 2 Y/ TPHM, BUIITHKY
g’rgﬁggg’:;nf \olIP-npotoxomu SIP RFC3261 Eggz)aei‘ii‘fi‘;”"
Gxp1100  LlopmuEthemet 1107100 g L bocriiiicrs

Mo/c Ethernet mopr

["apanTis 12 micsiiB

Kabeni
3B'SI3KY

Ethernet 100Base-TX utp cat 5

MiHui, BUTaapa

S Bu3HaveHHs nepesiiky BUKOPUCTOBYBAaHOTO IPOrPAMHOTO0 3a0e3ne4eHHs
Ta anaparHol miargopmu.

Bubip Ti€i un 1HIIOT MPOMYKINT BU3HAYAETHCA PSIAOM 3arajlbHUX BUMOT, SKi

— BIJIHOIIIEHHS BapTiCTh / MPOTYKTUBHICTD;
- HAJ1MHICTH 1 BIIMOBOCTIHKICTB;
- MacIITa00BaHICTh;

Ipea'sBISIOTBCS 10 XapaKTEPUCTUK CYYaCHUX OOUYMCIIOBAIBLHUX cuUcTeM. Jlo HHX
BITHOCSATLCS:
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— CYMICHICTB 1 MOOUIBHICTD MTPOTPAMHOTO 3a0€3MEeYCHHS.

Busnauemo TexHIYHI BUMOTHM 10 TporpamHoro 3ab6esnedenss (I13), 3 sxum
NPAIIOIOTh KOPUCTYBAYi:

1)  Microsoft Office Word 2007 , Microsoft Office Excel 2007:
Komm'totep 1 mpomecop gactotoro He Hrkde 2 [T,
[Tam'site O3Y He MeHie 2 10,
Micrne Ha xopctromy aucky 1,5 I'b,
[Tpuctpiit untanns nuckiB JluckoBox miis kommakT abo DVD- auckis,
Expan Po3mmmpenns ne menie 1024x768 TO4OK,
Omepariiitna cucrema Microsoft Windows 10 Pro 3 Windows Server
2019 a6o GibI Ti3HS BEpCis;

2)  Be06-0Opay3ep google-chromium:
Omnepariiina cuctema Windows 10 Pro abo mi3Himoi Bepcii,
Windows 8,
[Mporecop Intel Pentium 4 a6o mi3HiIoi Bepcii,
Binsae micue Ha aucky 100 MBb,
O3V 128 MB;

3) CAVYII A®IHA- Oyxranrepis:
HasBHiCcTh Ha KOMI'tOTEpi Java-mammHy ,
RAM: 64 Mb - 128 Mb
HuckoBuit mpoctip: 150 Mb;

4)  Amnrtusipyc ESET Internet Security :
[Tpoueccop 2 I'Tx
O3Y 2Th
480 Mb BUIBHOTO MiCIISI HA dKOPCTKOMY JHCKY,
CD/DVD-ROM,
[TigkmroueHHs 10 Mepexi [HTepHeT (a1 akTUBaIlii IPOAYKTY),
Google Chrome ocranuboi Bepcii,
Microsoft Windows Installer 3.0,
Microsoft. Net Framework 5;

5)  Adobe Flash Player 11:
IIporiecop TakTOBOIO YacToTor0 HE MeHm 2,33 I'T1r ,
2 I'6 oneparuBHOi mam'sTi (17151 HETOYKIB pekoMeHayeThes 1 170),
256 MO Bimeomnam'sri.

Bubip OC nmns [IK tumy poOoua cTaHIliss HA OCHOBI BHINE BKa3aHUX BUMOT
Bapto 3ynuHuTH Ha Windows 10, Tak sk qaHa omnepaiiiiiHa CHCTeMa € 000B’I3KOBOIO
JUIs O1TBIIIOCTI BKAQ3aHOTO B 3aBJIaHHI MPOrPaAMHOTO 3a0e31eUCHHS .

Texuiuni Bumoru mis Windows 10:
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mporiecop i3 TakToBoro yacTotoro 21T 1 Gimbie — (x86) abo (x64),
oreparuBHa nam’sTh 2 I'b (Xx86) a6o 2 I'b (x64);

16 I'b (x86) ado 20 I'b (X64) BiIbHOTO MICIIS Ha JKOPCTKOMY JTHUCKY;
rpadiyHUl NPUCTPIN 13 MATPpUMKOIO DirectX 9.

OC nns mpokci-, Sip-, TOMEHOro cepBepa Ta (haepBoyia HaWKpalie Iiaiiie
Windows Server 2019, tak sk Windows Server 2019 e cepBepHUM BapiaHTOM

Windows 7.

Texuiuni Bumoru 11 Windows Server 2019:
[Tpoueccop Minimanbro : 3 [T,

I[Tam'saTe

Standard)

Binsanit
TMCKOBHU
POCTIp

[TpuBin

Pexomenayetncs: 3 I'T,

OnTtumansho : 3 I'T1r 1 6ibIIIe.

Minimansno : O3I1 8 I'B,

Pexomennayetncs: O3V 16 I'b,

OnTumansro : O3Y 16 I'b ( moBHa yctanoBka ) abo 1 I'b
(ycTaHOBKa si/ipa cepBepa) 1 OuIbIIe,

Makcumanbio (32 - pospsanui cuctemu ): 32 ['b (Bumyck

a6o 64 I'b (Bunycku Enterprise 1 Datacenter )
MakcumanbHo (64- po3psiaai cuctemu): 64 I'b (Bunyck Standard)
a6o 2 Th (Bunycku Enterprise , Datacenter i
1U1sl cucteM Ha 0asi Itanium)
Minimainehro : 20 I'b
Pexomenpayetncs: 40 I'b ( moBHa ycranoska ) abo 20 I'b
(ycTaHOBKa sJipa cepBepa)
OnTtumansho : 80 I'b ( moBHa ycranoBka ) abo 40 I'b (ycranoBka
sipa cepBepa) 1 OibIe
[Tpuctpiit untanass DVD- nuckis

s CAVTII-, e-mail- , backup- ta ftp- cepBepa Haiikparie migiiiae FreeBSD 9.
s omepaniiiHa cucTeMa J103BOJIUTh PO3TOPHYTH MOTPIOHI CIY:KOW 3 MIHIMaJIbHUMU
3arpaTamu arnapaTHUX pPecypciB.

Texniuni BuMoru st FreeBSD 9:

Hns FreeBSD/i1386 wneoOxinuuit 486 mporiecop abo BUIlE, a TaKOX - SIK
MiHiMyM 64 MbB O3YV. [Ins camoi MiHIManbHO1 yCTaHOBKHM NOTPi10HO He MeH1e 1.1 I'b
BUTLHOTO MICIISl HA YKOPCTKOMY JTUCKY.

BuOip I13 a1 BUKOHaHHS pelITH MEPEeXEeBHUX 3a/1ad , sIKI He OyJii BpaxoBai B

NepIoMy MYyHKTI

Ha OCHOBI cyMmicHocTi 3 BuOpanow OC, 3aganoro II3 Tta

MIHIMAJIbHUX anapaTHUX 3aTpar:

1) ProFTPd - FTP-ceprep mis Linux i UNIX-nogiOHux omnepartiitHux
CHCTEM. ;
2) BackupPC - sinbne I13 (po3noscromkyetnest g GNU General Public

License) miast pe3epBHOIO KOIMIIOBAHHS JaHUX 3 KEPYyBaHHSIM depe3
BeO-1HTepdetic. baratomnmardopMoBuil MporpaMHUN CEpBEP MOXKE



3)

4)

5)

6)

7)

8)

9)
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npaioBaTi Ha Oynb-sikomy cepBepi min ynpamiaasm GNU / Linux,
Solaris a6o0 UNIX. Hemae HEOOXigHOCTI B KIIIEHTCHKIA YacTHHI, TaKk
SK CepBEp caM M0 c0o01 € KIIEHTOM JJIsl JEeKIIbKOX IMPOTOKOJIB, SIKi
HiATPUMYIOThCS PIIHUMHU clTy>k0amMu kitieHTcbkoi OC;

[Tnaropma "jllapyc" cTBOpeHa Ha OCHOBI XMapHUX TEXHOJOTIM
(cloud computing). Bona opieHTOBaHa Ha MiABUIIICHHS €(PEKTUBHOCTI
yHOpaBIliHHS Ta MiHIMI3aliio cykynHoi BaptocTi BoioAinusa IT (TCO,
Total cost of ownership). BaxknuBoro BiacTHBICTIO ILIaTGOpPMHU
"j[lapyc" € MOXIHUBICTH pOOOTH B CEPEIOBUIIII BUIHHO MOITHPIOBAHOTO
MIPOTPaMHOTO 3a0€3MECUCHHSI.

CYB/ PostgreSQL (Bumonnsierbest «Iloct-I'pec-Knto-Enby) - BitbHA
00'eKTHO-peIALIIiHA CUCTeMa YIPaBIiHHS 0a3aMu TaHUX

npokci cepep Squid (aHmi. squid — «kambpMap») — TpPOTpaMHUI
MakeT, Mo peamidye (YHKIIIO KENIYIOUOro HpOKci-cepBepa i
nporokomie  HTTP, FTP, Gopher Ta (y pa3i BiamoBimHUX
HajamTyBaHb) HTTPS

Exim — me arenT mepecuiku moBimomiaeHb (Mail transfer agent,
MTA), sikuii BUKOPUCTOBYETHCSI B OIEPAIlIMHUX CHCTEMax CiMeMcTBa
Unix

Apache HTTP-cepsep (BumoBnsctses /2. pa.tfi/) — Bimkputnii Be6-
cepsep Iurepuer mit UNIX-nonmionux, Microsoft Windows, Novell
Net\Ware Ta iHIIMX onepariiHux CUCTeM

Asterisk  (PBX) (Private  Branch  Exchange) —  Bigkputa
KOMyHIKalliiiHa  1uiargopma,  KOoTpa  BUKOPHUCTOBYETbCS IS
posropranns nporpamHux ATC, cucrteMm ronocoBoro 3B's3ky, VOIP-
nutto3iB, opranizamii  IVR-cuctem (TonocoBe MeHIO), TOJIOCOBOI
MOIITH, TeNe(POHHUX KOH(epeHIlil 1 call-rieHTpis.

ESET Internet Security xomruiekcHe pilleHHs Ui 3a0e3Me4eHHs
0€3MeKN CHUCTEMHOIO aJMIHICTPYBAHHS: a) KOHTPOJb 1 3aXHCT
pobounx Miciib, 0) MHUPPYBaHHS AAHUX, B) YIPABIIHHSA MOOUIBHUMU
MPUCTPOSIMU, T) 3aCOOM CHUCTEMHOIO aAMIHICTPYBaHHS, J) 3aXHCT
MIOIIITOBUX CEPBEPIB, €) 3aXUCT CEPBEPIB CMUIBLHOI POOOTH, €) 3aXUCT
IHTEPHET-1ILTI031B

AmapatHi BUMOTU (TaKTOBa 4YacToTa, KUIBKICTh MPOIECOpPIB, OIMEpaTUBHA
nam’siTb, TUCKOBUHM MpocCTip, nonarkosi Bumoru) no [K(rpyn IIK) Bu3HauaroThes 3
PEKOMEHIOBAaHUX TEXHIYHUX XapaKTEpPUCTHK BCchoro BcranonieHoro 13 ta OC. s
BU3HAYCHHS amapaTHOro 3a0e3MeueHHs] HEOOX1THO MIJCyMYyBaTH TEXHIUYHI BUMOTH JI0
yCiX mporpam, siki OyayTh OJTHOYACHO 3aIlylleH] (HailO1IbpIe HaBaHTaXeHHs) Ta caMol

OC.

st TIK tumy poGoua craniis ogHodacHo mpaioroth Microsoft Office 2007,
CAVYIl A®IHA- 6yxrantepis, Autusipyc ESET Internet Security.

3unayeHHs onepatuBHOi Tam’ Tl (RAM) Oyne HacTymHUM:


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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RAM=2+0,25+0,128+1=34TBb.

Y 3B’s3ky 3 TUM 1m0 3 dYacoM He3adisHa RAM Mae TeHJIEHIIiIo
BUKOPUCTOBYBATHCH (HAMPUKJIA yepe3 AKICh OHOBJICHHS) TO OTPUMAHHUHN pe3yibTar
Bapto 301bUTH Ha 20%. OT:ke RAM=4Tb

Jns migpaxyHky TakToBoi yactot (FT) Ta KIIBKOCTI mpolecopiB(saep)
JOCTaTHhO B3STH 3a OCHOBY 3HAUCHHS HaWOumein BuMommBoro I13. Skmio Takmx
mporpam kinbka, To Fr=F1*q, ne q B mianB3oHi Big ~1,1 mo ~2,0.

Fr=2,33 *1,1=2,6 'l

[Ipy BH3HAYEHHI MIHIMAJIBHOIO po3Mipy xopcTkoro aucky (HDD) notpiOno
MIPOCYMYBAaTH HEOOXITHUI AUCKOBHUI MPOCTIP YCIX BCTAHOBIIOBaHUX mporpam ta OC:

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

a TaKOX BpaxyBaTH MOTPIOHUI 00’ €M maM’siTi M AaH1(KOPUCHY 1HPOPMAIIIIO).
[lin nanumMu posymieMo (aiiiu 3 SIKUMU O€3MOCEePeTHBO MPAIIOI0ThH KOPUCTYBaUl Ta
nporpamu. [l mporpaMHux JaHuX (TUIariHd, JOAATKOBI O10mioTekd 1 T. 1.)
BiABOoUTHCS 20% ~ 60% Bi1 monepeHhO OOUHUCICHOTO IUCKOBOTO MPOCTOPY:

HDDa= (20% ~ 60%)~ HDDmo. = 0,3 * 18,33 = 5,5 I'baiir

Toni six i nani kopuctyBadiB (HDDk) BuginsaTscss noTpiOHMI 00°eM mam’siTi
3ayiek0 Bij Ty (aitniB — mis nokyMeHTtiB ~50-100I'b, a MyapTUMEIIHHUX JaHUX
~100-200 (3 BpaxyBaHHAM pE3EPBHOTO MPOCTOPY) Ta TMOOAKAHHS KOPUCTYBAYiB
(xepiBHUIITBA). OTKE OPIEHTOBHUIA PO3MIP JKOPCTKOTO JIHUCKY:

HDD= X HDDno+HDDa+ HDDxk = 18,33 + 5,5 + 50 = 74 = 80 I'baiit

[IpoBenemo po3paxyHOK JJisl CEpBEPIB

Jlns mpokci-, Sip-, TOMEHOro cepBepa Ta (haepBojia PO3PAXYHOK 3MIHETHCS
30utbieHHs: RAM Ha ~1I'b. Ot1xe :

RAM=2+1+1 =4TB5.
Fr=31Tn
HDDa=80+80*0,3+50=154~160I'b

Jns CAVII-, e-mail- cepsepa i backup- Ta ftp- cepBepa BuOparu amapaTHi
napameTpy MOTPiOHO 3 pO3paxyHKy Ha KiJIbKICTh MaiiOyTHIX KOPHUCTYBAYiB.

OckUIbKH KITBKOCTI KopucTyBauiB MmeHmie 100 - mimgidine Oyab-siIKuii cepBep
MMOYaTKOBOTO PIBHS ISl IKOTO po3paxyHOK RAM 36imbmuthes Ha ~3-4 ['b, 00’em
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HDD B miamazoni 250-500 I'Bb. Tomi

CAVII-, e-mail- cepsep backup- ta ftp- cepsep
RAM=4+4 =8T1b. RAM=4+4 =8T1b.
Fr=31Tn Fr=31Tn

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

B pesynbrati oTprMaeMo:

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

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

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

8 IIK (4I'b/3,1TT1w/500I'B),

9 Mowitopu (TFT, 1024x768)

Jlnst po0it 3 cepBepamu notpideH 1 kommiekt KVM

Bubpane o0nagHaHHs 3BE€ACHO Y BUITIAA1 TAOIHUII S

Tabnuis 5- Bubip o6mannanns ns [1K ta cepBepis

EL;H Hasga TexHiYH1 XapaKTepUCTUKU Kinbk.
ITK Timty poGoua RAM 4I'B, Fr 2,6 FFq, HDD

1 cTams 80I'b, LAN 10/100M6iT/c, 8
DVD/CD, 4 x 2 USB.

2 |MoHitop TFT, 1024x768 9
RAM 4I'b, Fr 3 [T, HDD 160

3 |cepep I'b, 2* LAN 10/100/1000 M6it/c, 1
1*LAN 100/1000 M6GiTt/c ,
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DVD/CD, 4 x 2 USB.

RAM 8 Tb, Fr 3 I'Tu, HDD 250
4 cepBep I'b, LAN 10/100M6irt/c, 1
DVD/CD, 4 x 2 USB.

RAM 8TIb, Fr3 I'Tu, HDD 500

5 [cepBep I'b, LAN 10/100M6irt/c, 1
DVD/CD, 4 x 2 USB.
5 KVM 4 migka. [1IK 1
BucHoBku

[Ipu BuOOpI MEpeKeBOrO CTAaHIAAPTy HEOOXITHO 3BEPTATH yBary Ha IJIAHOBY
KUIBKICTh IMAKJIIOUEHb, MPUONU3HUN Tpadik, 0 CTBOPIOIOTh KOPUCTYBadi, (Hi3UUHY
MOJKJIMBICTh BIPOBAKCHHS BUOPAHOI TEXHOOJIOT1] Ta Mo0aKaHHs 3aMOBHHKA.

- obOpanoro texnounoriero Buopano Fast Ethernet [00Base-TX

- MPOIMYCKHA 3[aTHICTh Mepexki cTaHoBUTH 100 MoiT/c,

- mBUAKICTH [HTEepHET migkatouenns 20 Moit/c,

- yCepeIHEHMH MO JOTTYHUM CEerMEHTaMU KOe(IIEHT BUKOPUCTAHHS MEPEKI

ksuk(cep.)= 0,114

Cepenniit Tpadik (I1X) 1 xoediieHT BUKOpUCTaHHS Mepexi (KkBHUK) 3anexuTh
Bl 3a7ay siKi OyayTh BHUKOHYBAaTUCh B MEpEXl. 3a 3HAYEHHSIM  3arajibHOro
MepexeBoro Tpadiky yTouHeTbest oopaHa TexHosorist JIM. ksuk. =I1X / Pn
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VY pasi nepeBuiieHHs Tpadiky Mepexa po30MBAETHCS HA JIOTIYHI CETMEHTH 3a
JIOTIOMOTOI0  KOMYTaTropiB / MapuipyTH3aropiB / ILI03iB. Y pasi  BHCOKOTO
IITUPOKOMOBHOTO Ta CIy»K00Boro Tpadiky npu HasBHOCTI Ouabine 150-300 cranmiit
HEOOXITHO pO3OUTTS JIOKAJbHOI MeEpexi Ha miaMepeki 3a  JOMOMOIOI0
MapIIpyTH3aToOPiB

Bubip Ti€i un 1HIIOI MPOAYKINT BU3HAYAETHCA PSIAOM 3arajlbHUX BHUMOT, SKi
Ipe'aBISAIOTHCS J0 XapaKTEPUCTUK CYYaCHUX OOYMCIIOBAIBHUX cuUCTeM. Jlo HuUX
BITHOCSTHCSI:

— BITHOILIEHHS BapTICTh / MPOTYKTUBHICTH;

- HaJIHHICTH 1 BIAMOBOCTIHKICTE;

- MacIITaOOBaHICTB,

— CYMICHICTh 1 MOOUJIBHICTB IMTPOTPAMHOTO 3a0€3MCUCHHS.

BuOip anaparnoi miaropmu 1 KOHQIryparii CUCTEMU 3aJIEKUTH BiJl XapaKTepy
MPUKIAAHUX CHUCTEM, $KI 3HAYHOIO MIpOI0 BH3HAYalOTh pOOOYE HABAHTAXKECHHS
00YHCITIOBAIBHOTO KOMILJIEKCY B I[IJIOMY.
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Bignin o0ciyroByBaHHS KITI€HTIB

192.168.1.1

192.168.1.4 &—
192.168.1.5 §—

192.168.1.6 £ |
192.168.1.7 &— —@

| | Byxrantepis
192.168.1.3 : : 192.168.1.8 192.168.1.10
| I
I |
K3(24 nopr.) : | K1(16 nopr.)
l—é& )_ - : &"% j D
36 M6it/c | 27,7 M6it/c
I
I
|
I
I

192.168.1.11 @—

192.168.1.12 §—

r--—--——-—-"——=—-——-——-——-——-=—-= 1 Backup- ta FTP - cepsep
B
| DUUTRAAPIE I 192.168.1.201
I 192.168.1.13 ... 192.168.1.14 | g
: : Micbska ATC
| l K2 TIpokci- ,
| | (16 mopr.) l JIOMEHHUI- |,
l | @ aeppon Ta
14,3 Méir/c! 35,4 Meir/c|| SIP - cepsep
| =
| o | 192.168.1.203
0 = | A
I § o I
l P o | CAVYTI ta E-mail cepsep
- I 192.168.1.202
Cepgep
% Ethernet komyTarop
@ IP-tenedon
@ JlazepHuit npunTep
O T'onocosuii mo3
@ MepexeBa kamepa
@ IIK tumny poboua craHis
@ Tepeminan
€amMo00CITyrOByBaHHS
(#f) KabGens Ethernet
100 Base - TX
[IpoekTyBaHHS JTOKaJIbHOI KOMIT FOTEPHOT MEpPEexKi
Jit Maca | Macwt
o] i . .
Apk | Ne pokym | Tiamue 1aT8  Toponoriuma cxema NOKaIbHOT
Pospab Mepexi
KepBHKK p
PeueHseHT ApkyLu ‘ ApKyLiB
KoHcynbT
H. KOHTP

3aTtBep




