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HAIIIOHAJIHLHWN YHIBEPCUTET «TbBIBCHKA MOJITEXHIKA»
BIIOKPEMUIEHMI CTPYKTY PHAI ITIPO3/ILT
«®AXOBUI KOJIEJDK IHOOPMALIIHMX TEXHOJIOTTiA
HAILIIOHAJTLHOT'O YHIBEPCUTETY «IbBIBCBKA IMOJITEXHIKA»

Bignminenas neaue

3aTBEpIKYIO
3aBiayBay BIIICHHS
Irop TUBEJIb
“ 2025 p.

3ABJIAHHA

Ha KypCOBHH MPOEKT
3 HaBYAJILHOI AucHUIUTIHY * TeeKoMyHIKALNIHI Ta KOMITIOTEPHI Mepexl”’
CTYJCHTOBI TPYIH [liarypeekomy Apceny Iroposuay

(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 o0cmyroByBaHHsI KiTiEHTIB
T pM | 11 I |MK|PM | II I MK | PM | 1II I MK T
9 4 4 2 1 3 2 2 1 5 3 2 2 1

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

[ — IP-tenedon

T — Tepminanu caMo06CITyroByBaHHS

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 mepexxeBoi TeXHOJIOTIT (TEXHOJIOT1#)

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 MJIaHyBaHHS CEPEIHBOTO
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




3MmicT

3 T ) o SO TR PRPTPPPTPIIS 4
2 AHAITZ BUXIITHIX JTAHTIX o1t u . teeeertnnsesessnsssessnsssssssasssssssnsssessnssesessnsesessnnsesessnnreeesinneeree 6
3 TlomepenHiit BUOIp 6a30BOT MEPEIKEBOT TEXHOIOT T . .vvveeirvrrresiiireessirenesssieeesssneeeanns 8

4 Bubip TOmoJiorii MepexHuX 3'€IHaHb Ta HEOOX1THOTO

MEPEKEBOTO OOTTAITHAHHS . ..veuvveeereeasseeessseesssseessteessssessnsseesssesasssessassessssessssesssneessnsens 16
5 BusHaueHHs niepesiiky BUKOPHCTOBYBAHOTO ITPOTPaAMHOTO 3a0€3IIEUCHHS Ta
B0 2 (0) I 0 0) E: N 110) 0)1Y 1 PSPPSRSO 18

(S 837 (015 (0) )/«  CHUUURUTTR TR 24

7 TICPEITIK TTOCHIIAHD. 1. vvveeeissreeesssressssseesssssseesssssssssssssesssssssesssssssesssssenessnsseessnsssessssnes 25



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 micup — 4
Hpykapox — 4

I[P — TenedoniB — 2
MepexeBux kamep — 1

Bignin kaapis

Po6ounx micup — 3
Hpyxapok — 2

[P — tenedoniB — 2
MepexeBux kamep — 1

Bigmin o6¢cayroByBaHHs KIIIEHTIB
PoGounx micip — 5

Hpykapox — 3

IP — TenedoniB — 2

MepexeBux kamep — 2

TepMminanu camooOcayroByBanHs — 1

BizbMeM0O 3a yMOBYy T€¢ IO B 3aMOBHHKA BXKEC € B HAsJBHOCTI 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
(CAVII).

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€3MIEKH Ta



JOCTYIMHOCTI OyXraiaTepchKkoi iH(opMariii.

Ha pucyHky Himk4ye BiOOpa)XXeHO CTPYKTypy Ta l€papxil0 Mepexi o
Higpo3AijaM MANPUEMCTBA, B SKOMY BKa3aHO OKpPEMO BHUIICHI TAPO3ILIN:
Oyxrayrepis, BUIAUI KaJpiB Ta BT OOCIyroByBaHHS KIIEHTIB, OKpeMi poOodi
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 MiINPUEMCTBOM, (aepBoi Ta
aHTHUBIpYC fAKI € BuUMoOrow aamiHictpauii. Takox HeoOximHui nmoctym a0 Internet
MEpexi.

Binain o0ciiyroByBaHHs KJIi€HTIB

1) PoGoua rpyna 2) Podoua 2) PoGoua

5 po6oumx mictm TriTy rpynmna rpynmna
TK(Microsoft Office 2—mepexesi 1—repminanu
Word ra Excel, kiient Kamepu €aMo06CITyTOBYB

CAVII—ynpaiiHHs
aBTOTPAHCIIOPTOM ),

3—apykapox,
2 -IP-renedonis

arrrra

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

Binain kaapis

Byxraarepis \

1) PoGoua rpyna

4 pobounx Micup THITY
IIK(Microsoft Office
Word Ta Excel, kmient
CAYIl—ynpasniHas
aBTOTPAHCIIOPTOM ),
4 npyxapok,
2 -IP-tenedonin

1) PoGoua rpyna

3 pobounx Mictp THITY
IK(Microsoft Office
Word ta Excel, xmient
CAYII—ymnpasmiHHS
ABTOTPAHCIIOPTOM ),
2—npyxapox,
2 -IP-tenedonis

2) PoGoua
rpynmna
1—mepexesi
KaMepH

2) PoGoua
rpynmna
1—wmepesxesi

KaMepu KaMepH

Pucynok 1 - Crpykrypa JIM mo migpo3aiaam mianpueMcTBa

2 Ilonepeaniii BUOip 6a30B0i MepekeBOI TEXHOJIOTII



Ha ocHOBI aHami3dy 3aBAaHHS MiAPaXyeMO IIJIAHOBY KIJIbKICTh MOMKIIMBUX
MIJKITI0YEHb 3 YpaxyBaHHSIM pO3IIMPEHHs abo J0JaBaHHs PI3HOTO POAY CEpBEpiB Ta
1HIIOTO OOJIaTHAHHS.

Hamni, 6epyun 10 yBard HasBHICTh 3-X CETMEHTIB : OyxraiaTepis, BIAALT KaapiB
Ta BT OOCTYyroByBaHHS KJIIEHTIB, B KOXKHOMY 3 SKUX € BijnoBigHo 7, 6, 10 By3miB 1
TaKo)Xk poOoua rpymna i3 MIHIMYM TPbOX CEpBEPIB MPUOIM3HO BU3HAUUMO Tpadik PO,
SAKUW CTBOPIOBATUMETHCS B MEPEXki NMPU BUKOPUCTAHHI HASBHOTO 1 MepeadayeHoro B
MaitOyTHHOMY MTPOTPAMHOTO 3a0€3MeUeHHS.

{06 orpumaru 1o mpubmu3Hy 1udpy (P0O), MOXKHa BUKOPUCTATH HACTYITHUHN
croci0: BU3HAYTe MAaKCHUMAJbHUN pO3MIp peajbHO JOKyMeHTa (Si), 3 SKUM 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 PO3pPAaXYHOK AJIsI KOKHOI'O CCIMCHTA.

Po3paxyemo PO nnst GyxranTepii:

[TpunmycTrmo, M0 MakCUMalIbHUNA PO3MIp JOKYMEHTa B JIaHOMY CEIMEHTI Mae
HallMeHIlle 3Ha4Y€HHs 13 3aIpONOHOBAHOrO aiana3oHy i crtaHoButh 100 KoOaiit, a B
CEeTMEHTI TJIaHyeThCs poOoTa 4 KopucTyBadiB. Takok IUIaHyeTbCs poboTa 2 ip-
TenedoHiB (111 HOpMaJIBbHOI poOOTH KOxkHOTO moTpidHo 64 Kobit/c) 1 1 MepexeBux
Kamep (1s HOpMajabHOI POOOTH KOXHOI moTpioHo 1 MOiT/c). ¥V pesynbrarti
OTPUMYEMO:

PO(6)=(100K6aiit*4)/c + 64K6it/c *2 + 1M6iT/c * 1 = 4,328 M6iT/c.

Po3zpaxyemo PO nns Bigaity Kaapis:

[Tpunyctumo, 1Mo MakCUMalIbHUI pO3MIp JOKYMEHTA B JAHOMY CEIMEHTI Mae
HaWMEHIIIE 3HAYEHHS 13 3ampOIOHOBAHOTO diama3oHy 1 craHoButh 200 KoGaiit, a B
CEerMEHTI IJIaHyeThcsl poOoTa 3 KOpHUCTyBauiB. Takok TIaHyeTbcs pobora 2 ip-
TenedoHiB ()11 HOpMaIbHOI PoOOTH KOxKHOTO MOTPiOHO 64 KbiT/c) 1 1 MepexeBux
Kamep (sl HOpMalbHOI POOOTHM KOXKHOI moTpioHO 1 MOiT/c). VYV pesynbrari
OTPUMYEMO:

PO(x)=(200K6aiiT*3)/c + 64K06i1/Cc * 2+ 1MOIt/c * 1 = 5,928 Mobit/c.

Pozpaxyemo PO Biaaiiny 00CIyroByBaHHs KJIIEHTIB:

[TpunycTumo, o0 MaKCUMAaIbHUN pO3Mip JOKYMEHTAa B JAHOMY CETMEHTI Ma€
HalMEHIIIe 3HA4YEHHS 13 3alpOIIOHOBAHOTO Miama3oHy 1 cranoButh 500 Koaiit, a B
CErMeHTI TUTAaHYEThCS po00Ta S KoprucTyBadiB Ta 1 TepmiHaiB caMo0OCIyrOByBaHHS ,
aKuM HeoOx1aHo Omm3pko 50 KoOit/c . Takox mianyeTbes pobota 2 ip-tenedoniB (s
HOPMaJIbHOT p0oOOTH KOXKHOTO MOTpiOHO 64 KOiT/c) 1 2 MepexeBux kamep (s
HOPMaJIbHO1T pOoOOTH KOKHOT TOTp16HO 1 MOiT/C). ¥V pesynbrari oTpuMy€eMo:



PO(0)=(500K6aitt*5)/c + 100K6i1T/Cc *2 + 64K611/Cc * 2+ 1MOIT/Cc * 1=22,48 Mbit/c.

Pozpaxyemo PO niist cepBepiB:

OcCKiJIbKM cepBepu OOCIYrOBYIOTh KIIIEHTIB MEpEeXi, a He CTBOPIOIOThH
OCHOBHMM TpadikK, JOCTATHHO MiAPaxXyBaTh HAHO1IbIIT HABAaHTAXEHUN B TaKiid MEpexi
cepBep. HaifOuibi HaBaHTa)XKEHUM cepBepoM B Takiit mepexi € FTP-cepsep. Tak sk
HaBaHTakeHHs Ha FTP-cepBep CTBOPIOETHCS BCiMa KOpUCTyBadyaMU(TiAKIFOUYEHHSIMH )
Mepexi To PO piBHuUI 3araasHOMY Tpadiky B Mepexi. Y pe3ylbTaTi OTPUMY€EMO:

PO(c)= PO(6) + PO(x) + PO(o) = 4,328 MGit/c + 5,928 Mbit/c + 22,48 M6it/c =
32,736 M6it/c

Tabnuus 1 — IHonepeaHbo po3paxoBaHe HABAHTAXKEHHS B MEPEXKi

Bimnin (cermeHt) Tpadix KibKICTh MIIKIIOYEHB
Byxranrepis 4,328 M6iTt/c 7
Bignin kaapis 5,928 Moit/c 6
Bigzin o0cayroByBaHHs KJIIEHTIB 22,48M0it/c 10
Cepsep 32,736 Mbit/c 1

[Ticns migpaxyHKiB, MarO4yd J[Ba OCHOBHI TapameTph, a caMme KIJIbKICTb
MalOyTHIX MIAKIOYEHb 1 NpUOAM3HMA Tpadik HaHUX, BHOEPEMO MeEpeKEeBUU
CTaHJapT Ha OCHOBI onucy B Ta0.2.

OTxe IpH MOXKJIMBOCTI HEOOX1HO BUOPATU €JUMHUN MEPEKEBUN CTaHIAPT AJIs
BCI€1 MepeX1 KU 3a]J0BOJIbHSIE TaKl BUMOTH :

1) HIsuaxicts nepeaadi Hemenmie 32,8 Moit/c.

2) MaxkcumalnbHa KUTbKICTh miakitodeHb 10 i O1.J1bIe

3) di3uyHa MOXKIMBICTH BIPOBAKCHHS 3allPONOHOBAHUX CTAHAAPTIB HIYUM
HEOoOMEeXKeHa.

4) TlobakaHHs 3aMOBHHMKA BHKOpUCTaTh HasiBHEe obnaananus (10 1K B cknami
skux € mepexeni iHTepdericu 100 M6it/c LAN).

Bci BuIie HaBeeH1 BUMOTH LIJIKOM 33J10BoNIbHsIE cTanaapT 100Base-TX .

Tabmurs 2 - [TopiBHSHHSA OCHOBHUX MEPEKEBUX CTAaHIAPTIB

| Mepexesuii | Cepenosume nepenaui | IlIs. mep., | Makc. kinbk. | Maxc. Bicr.
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CTaHAapT MO6iT/c | miakIo4YeHb | 3’BSI3KY, M
802.11a Panioxsum 54 2048 100
802.11b Pamioxsum 11 2048 300
802.11¢g Pamioxsum 54 2048 300
802.11n Pamioxsum 300 2048 450
10Base-5 Koakcianpauii kabenp 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 napa” 100 1024 205
100Base-T4 “Bura napa” 100 1024 205
100Base-FX ONTOBOJIOKHO 100 1024 2000
1000Base-T “Bura napa” 1000 1024 100
1000BaseLLX ONTOBOJIOKHO 1000 1024 5000
Bluetooth 3.1  |PaxioxBuiti 24 8 100
HomePNA 3.1 TenecI?OHHl J'IiHll, 320 64 600

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

Onuc crangapry 100Base-TX:
Fast Ethernet (LLIBuakmuii Ethernet) — Tepmin, 1o onucye Hadip CTaHIAPTIB

Ethernet ny1st makeTHO1 Tepeaayl JaHUX 3 HOMIHAIBHOO MmBHKicTIO 100 M6iT/C, 1110 B
10 pa3iB mBHamIE 3a moyaTkoBy s Ethernet mBuakicts y 10 Mo6iT/c.

Bci BimminHocTi TexHosorii Fast Ethernet Big Ethernet 3ocepemxeni Ha
¢13uunomy piBHi. PiBHi MAC 1 LLC y Fast Ethernet 3anummnucs a0conOTHO TUMU
XK, 1 IX OMUCYIOTh KOJIMILIHI I1aBu cTanaaptis 802.3 1 802.2.

Mepesxi Fast Ethernet 3apxan MaroTh 1€papXiuHy J€peBONOIAIOHY CTPYKTYpY,
noOy/oBaHy Ha KOHIIGHTpaTropax/komyTaropax, sk 1 mepexi 10-Base-T/I0Base-F.
OcHoBHOIO BiIMIHHICTIO KOHbIrypatiid mepex Fast Ethernet € ckopouenns miamerpa
Mepexi mpubmuszHo 10 200 M.

[Tpu BukopucrtanHi komyTtaropiB npotokon Fast Ethernet moxxe mpairoBatu B
MOBHOJYTUIEKCHOMY PEKUMI, SIKUW HEMae OOMEKEHHSI Ha 3arajbHy JIOBKUHY MEPEKI,
a 3QJIMINAIOTHCS TUThKKM OOMEXXEHHS Ha JOBXKUHY (DI3UYHUX CETMEHTIB, 1110 3'€IHYIOTh
CYCiJIHI TIPUCTPOi (amantep — KOMYTaTop 4M KOMYTaTop — KomyTaTtop). Tomy mpu
CTBOPEHHI MaricTpajiell JIOKaJbHHUX MEPEeX BEIIMKOi JOBXHHHU TeXHoioris Fast
Ethernet Tako akTUBHO 3aCTOCOBYETHCS, aji€ TIILKU B MOBHOAYIJIEKCHOMY BapiaHTi,
pazoM 3 komytaropamu. 100Base-TX myist nBOmapHOro Kadeiato Ha HEeKpaHOBaHIN
Butii napi UTP kateropii 5 un ekpanoBaniii Butiit mapi STP.

3 Po3paxyHok cepeanboro Tpadiky i koedinieHTa BUKOPUCTAHHS Mepexi
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Cepenniit Tpadik 1 koeiliEHT BUKOPUCTAHHS MEPEXK1 3aJICKUTh BiJl 3aa4 SIKi
OyayTh BUKOHYBaTHCh B Mepeki. Hmkde HaBeneHMI TMepeik OCHOBHUX MEPEKEBHX
CEpBICIB HAIIIOT MEPEXKI:

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

3) PesepByBanHs iH(oOpMaIlii;

4) MepexeBuil IpyK;

5) Cnyx0a TepMiHaNiB;

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

8) EnexrponHHa momra;

9) IuTpaner;

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

11) Cny»0Ou MepexeBoi Oe3MeKH .

Jlnst ko’kHOT 3 3a/a4 BU3HAuaeTbes edekTuBHUM Tpadik Pe 1 gk BiaHOIEHHS
CEpPEeIHbOT0 Yacy 3aHATTS 3aBJaHHSAIM Mepexi tep. (tabn. 3) g0 3arajdbHOTO Yacy
poboTu Mepexi tpod, MOMHOXKEHE Y pa3l MOBHOTO 3aHSATTS MEpEXl 3aBJlaHHAM Ha
HOMIHAQJIbHY TPOITYCKHY 3/IaTHICTh Mepexi PN abo, y pa3i (ikcoBaHnoro tpadiky, Ha
foro 3Ha4YeHHS SP.

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

OTpuMaHi 3Ha4€HHS TIACYMOBYIOThCS IIJI1  BU3HAUEHHS  3arajibHOTO
MmepexeBoro Tpadiky X3 . 3nauenns [1X3 MHOXKUTBCS Ha KOEPILIEHT CIIy>k00BOTO,
MIMPOKOMOBHOTO 1 HeBpaxoBaHoro Tpadiky ke.tT. = (0,05~0,07) ‘- n, g€ n - KIIBKICTb
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 3HadueHHsSM [IX yTouHmO€ThCS oOpaHa TexHoiyoris JIM Takum
YUHOM, 100 KoeilieHT BUKOpHUCTaHHS Mepexi kBuk. OyB He Oubiie 0,3~0,6. ko
HEOOX1JTHO, 3MEHIIYEThCSI CepeAHiil yac poOOTH OfHI€i ab0 KUIBKOX 3aBlaHb, abo
BUOMpAEThCS 1HIIA MepexeBa TeXHONOTris. JlomyckaeTbcsi 30UIbIIEHHS 3arajibHOrO
yacy poOOTH CepBEPIB 32 paxXyHOK HIYHOTO 4acy.

kBuk. =I1X / Pn 4)

Tabnuis 3- OcHOBHI MepekeBi CITy>kOu (CepBiCH), BUKOPUCTOBYBaHI B Cy4acHUX
JIOKaJTbHUX MEpexax
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Cayx0u/Cepsicu

CepenHiii yac
3aHATTS CITY>K0010/
CepBICOM MEpexi,

XB. B 100.

CepBepHa yacTuHa

Knienrcpka yactuHa

OOmiH daiinamu

10-60 ua 1 cranmiro

Mepexera OC

Mepexera OC

daitnnoBuil cepBep

120-360

CepBepHa MepexeBa
OC

KieHTCBhKA
mepexeBa OC

PeszepByBaHHS 5-30 Ha 1 cranIio
iH(boI;mZ]auﬁ' 10-120 na 1 cepBep Meperesa OC Meperesa OC
Mepexesuii npyk  |1-20 Ha 1 ctanmito Mepexxea OC MepexeBa OC

. . [10-300 Ha 1 cTaumiro Cepsep BiAgal. Kimient Biggait.
Ca1y0a Tepmisaia (Tpadik 14-100 k6/c) ILO(I:)Tygy TOCTYITY
CYB/] 5-30 na 1 cranmiro  Cepep b/] Jonarku BJ[
[HTEpHET 10-120 na 1 xmienTa [[Ipokci-cepBep Bbpaysep
Enextponna nomra 0,5-2 Ha 1 ximienta IlomrroBuii ceppep  [lomToBuit KiieHT
[HTpaner 5-20 Ha 1 xkmienta  |Beb-cepBep bpaysep
[onocoswii 38's130k  (10-60 Ha 1 cTantmio Pi3Hi Pi3Hi

(IP-Tenedomnis)

(Tpadik 33-64 kb/c)

Cyx0u MepexeBoi
0e3nexu

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

CepBepHa MepexeBa

OC

Kimienrcpka

mepexera OC

Ockuibku poOOUYMid JI€Hb HAa MIANPUEMCTBI CTAHOBUTH § TOMA., CEPBEpPU Ta
KaMepH BiJICOHAMNISAY MpaIioTh 1inonoboso i PN=100 Mb6it/c To po3paxyHKH

OyayTh HACTYITHUMMU:

Po3paxyemo koedilieHT BUKOpUCTaHHS Mepexi KBUK a1 Oyxranrepii:
Po6ounx micup — 4
Hpykapok — 4

[P — TenedoniB — 2
MepexeBux kamep — 1

Pe(1)= (10*4 /480)* 100M6it/c = 8,33 M6it/c;
Pe(2)= (120 /480)* 100M6it/c + (1440/1440) * 1 * 1M6ir = 26 M6ir/c;
Pe(3)= (5*4 /480)* 100M6it/c = 4,166 M6ir/c;
Pe(4)= (2*(4-4) 1480)* 100M6it/c = 0 M6ir/c;
Pe(5)= (300*4 /480)* 0,1M6it/c = 0,25 M6Git/c;
Pe(6)= (5*4 /480)* 100M6it/c = 4,166 M6ir/c;
Pe(7)= (10*4 /480)* 100M6it/c = 8,33 M6it/c;
Pe(8)= (2*4 /480)* 100M6it/c = 1,66 M6it/c;
Pe(9)= (5*4/480)* 100M6it/c = 4,166 M6it/c;
Pe(10)= (10*2 /480)* 0,064M6it/c = 0,002 MGit/c;
Pe(11)= (2*4 /480)* 100M6it/c = 1,66 M6ir/c;

[123= ( 8,33 + 26 + 4,166 + 0+ 0,25 + 4,166 +8,33+ 1,66 +4,166 + 0,002 +
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1,66 ) * (0,05 * 4)* 1,2 =14,101 M6ir/c;
keuk(6) = 14,101 / 100 = 0,141

KoedirienT BukoprcTaHHsS Mepexi it Oyxraiarepli € B Mexax 3a/1aHOi HOPMH

Po3paxyeMo koedirieHT BUKOpruCcTaHHS Mepexi KBUK 11 BIILTY KaapiB:
Po6ounx micip — 3

Hpyxapok — 2

[P — tenedoniB — 2

MepexeBux kamep — 1

Pe(1)= (10*3 /480)* 100M6it/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)* 0,1M6ir/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 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%2 /480)* 0,064M6it/c = 0,002 M6Git/c;
Pe(11)= (2*3 /480)* 100M6it/c = 1,25 M6ir/c;

TIZ3= ( 6,25+26+3,125+0,416+0,187+3,125+6,25+1,25+3,125+0,002+1,25 ) *
(0,07 *3)* 2 =9,176 MGir/c;

ksuk.(x) = 9,176 / 100 = 0,091

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

Po3paxyemo koedillieHT BUKOpPHUCTaHHS Mepexi KBuk 118 Bigainy
00CITyroByBaHHS KJII€HTIB:

Po6Gounx micup — 5

Hpykapoxk — 3

[P — TenedoHiB — 2

MepexeBux kamep — 2

Tepminanu camooOciyroByBanHs — 1

Pe(1)= (10*5 /480)* 100M6it/c = 10,417 M6ir/c;

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

Pe(4)= (2*(5-3) /480)* 100M6it/c = 0,833 M6ir/c;
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Pe(5)= (300*5 /480)* 0,1M6it/c = 0,312 M6ir/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%2 /480)* 0,064Mbit/c = 0,002M6it/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
+0,002 +2,083) * (0,05 * 5)* 1,2 =20,332 MGit/c;

keuk.(0) = 20,332 / 100 = 0,203

KoeilieHT BUKOpUCTaHHS MEPEXi ISl BIAALTY OOCITYyroByBaHHSI KJIIEHTIB € B
MeXKax 3a1aHol HOpMU

Po3paxyemo koedillieHT BUKOPUCTaHHS Mepeki KBHK I cepBepiB:

a) Cepsep FTP, Pe3epByBanns indopmariii — 1

0) CepBep CAVII, Enexrponoi momtu -1

B) Cepesep [Ipoxkci, [Jomennuii koutposnep, @aepsoin ta [Iporpamua ATC -1.

Sk mxe Oyn0 Cka3aHO BHUILE CEPBEPU OOCITYTrOBYIOTH KIIIEHTIB MEpPEXi, a HE
CTBOPIOIOTH OCHOBHHMIM Tpadik. OTxe

Pe(a)= 26 + 26 + 26 + 4,166 + 3,125 + 5,208 = 90,5 M6iT/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 + 0,002 +1,66 + 6,25 +0,002 + 1,25 +10,416 + 0,002 +
+2,083= 32,091 M6irt/c;

[1x3= (90,5 + 30,75 + 32,091) * (0,05 * 3)* 1,2 = 27,601 Mbir/c;
ksuk.(c) = 27,601/ 100 = 0,276
KoeiwieHT BUKOpUCTaHHS MEPEXI JIJIsl CEPBEPIB € B MEXKAX 33J1aHOT HOPMU

Takox HEOOX1THO MiAPaxyBaTH MBUIAKICTh [HTEpHET MiAKIOUEHHS, IS [IbOTO
noTpiOHO nMpocyMmyBaTu eheKTUBHUHN Tpadik 11 [HTepHeT cityk0 B Mepexi:

[TX3(IaTepuer)= 8,33 + 6,25 + 10,416 = 25 = 30 MGit/c
Po3paxyemo  ycepemHeHuid 1O  JIOTIYHMM  CETMEHTaMH  Koe(irieHT
BUKOPHUCTAHHS Mepexi kBUK.

keuk(cep.)= (kpuk(0) + kBuk(x) + kBuk(o) + kBuk(c) ) / 4 =
= (0,141 +0,091 + 0,203 +0,276) /4 = 0,178
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BucHoBku:

- oOpanoro TexHonoriero BuOpano Fast Ethernet I00Base-TX ,

- MPOITyCKHa 37aTHICTh Mepexi ctaHoBUTH 100 M6it/c,

- mBUAKICTH [HTEepHET migkatoueHHs 30 Moit/c,

- YCEepPEIHEHHMH I10 JIOTTYHUM CErMEHTaMM KOe(DIIli€EHT BUKOPUCTAHHS MEpExKi

ksux(cep.)= 0,178

4 Bu6ip TomoJsiorii Mepe:kHHUX 3'€IHAHb TA HEOOXITHOT0 MepeKeBOro
00J1aTHAHHSA

3rilHO BUXIHOTO MICI pPO3TalllyBaHHA KOMM'tOTepiB (cTpykTypu JIM o
MiIpO3aUIaM MiAMPUEMCTBA), 00panoi MepexkeBoi TexHomorii Fast Ethernet 100Base-
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TX Ta MOTriYHOrO MOALTY BHOUPAETHCS TOMOJOTIA «3ipKay AJis KOKHOTO CErMEHTY
Mmepexi 1 «['10puaHay MepekeBa TONOJOTIS sl BCIET Mepexi.

Ha xpecneni 1 moOymoBaHa TOMOJIOTIYHA CXeMa JIOKaJbHOI MEpexi 3
3a3HaYCHHSIM ajpecarlii, poOournx CTaHIiN (Tpym, BIIUTB 1 T. 1.), BUIIB CEPBEPIB Ta
IHIIIMX TPUCTPOIB, TUITY 1 IPOMYCKHOI CITPOMOYKHOCT1 KaHAITiB 3B'SI3KY.

B nmaHiii cxemi BpaxoBaHO 3pOCTaHHS MEpeXi 3 4acoM B cepenHbomy Ha 20% -
50%.

3Bakar04n Ha 00OpaHy MEPEKEBY TEXHOIIOTIIO, MPOBEICH] BUIIE PO3PAXyHKH Ta
cxemy JIM BuOpaHO THUIH 1 IEpeiK HEOOX1THOTO MEPEKEBOTO OOIaTHAHHS:

- wMepexesi kaptu D-Link DFE-520TX (wa BigMiHy BiJ aHaJOTIYHHUX

amanTepiB Kommanii Zixel € neneBmmmn),

- wmepexesi kaptu Tenda TEL9901G mnst cepepiB (Ha Biaminy Big D-Link
DFE-520TX miaTpuMye MIBUAKICTD Mepeaadi ),

- xomyraropu D-Link DGS-1016A, TP-LINK TL-SF1024, D-Link DES-
1100-16 ( Tpm komyTaropu 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 inTepdericu 10/100BASE-TX
Ethernet, Wi-Fi, 1110 103B0JIsI€ IETKO MIiHSTH MiCII€ PO3TalllyBaHHs,

- TepMiHamu camooOciyroByBanHs OCMII 2 - aBroMar ocHalleHui
oesaporoBuM GPRS / GSM-monemom Siemens MC-35i (poOouwnit cranaapt
GSM 900/1800) i Mmorke migkIrOdaTcs 10 0(hiCHOI JTOKATbHOT MEPEKi, 10
poOuts ioro Okl yHIBepcanbHUM Ha BigMminy Big UNIPAY-T17 ,

- 1p-teneponu Grandstream GXP1100 gemieBmi BiJ aHAIOTTYHHX,

- rtonocoBuil mutr03 D-Link DVG-5004S ontumanbHuit s manoro odicy B
BIJTHOILICHH]1 I[1HA/IKICTb

- kaOem 3B's3ky Ethernet 100Base-TX utp cat 5. Bubip mpoBoauBcst Ha
caliTax KOMIIaHIM, 110 3aiiMalOThbCs BUPOOHUIITBOM YU TOCTaBKaMHU
He00X11HOTO 00J1aIHaHHSI, 32 HACTYITHUMU BUMOTaMU:

Bubpane ob6nagHaHHS TPUBOJUTHCS Y BUIVISAAI TAOMUIll 3 BKa3aHUMHU HA3BOIO,
TeXxHHYHUMH 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, Jlo3Bousie mepenaBaTu

1 Kapra iaTepdeiic PCI, JaH1 MUHYBIITU 12
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

[linTprmKa omepairiii B

KomyTaro : ©KHUMi ITOBHOTO /
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 mKeperno
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’rgﬁggﬁé’;ﬁ \olIP-npotoxomu SIP RFC3261 Eggz)aei‘ii‘fi‘;”"
Gxp1100  opmEthemet 1x10/100 gy L opocritiics

Mo/c Ethernet mopr

["apanTis 12 micsiiB

Kabeni
3B'SI3KY

Ethernet 100Base-TX utp cat 5

MiHui, BUTaapa

S BuzHaueHHsI nepesiiky BUKOPUCTOBYBAHOI'0 MPOTPAMHOIO 3a0e31me4eHHs
Ta anaparHol miargopmu.

Bubip Ti€i un iHIIOT MPOMYKIli BU3HAYAETHCS PSIAOM 3arajlbHUX BHMOT, SKi

HpGI['SIBJ'I?IIOTBCH A0 XapaKTCPUCTUK CYHACHUX OOYMCITIOBAILHUX CHCTEM. I[O HHUX

BITHOCSITHCH

— BIJIHOIIIEHHS BapTiCTh / MPOTYKTUBHICTD;
— HaJIMHICTH 1 BIIMOBOCTINKICTB;
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— MacIITaOOBaHICTE;
— CYMICHICTh 1 MOOUJIBHICTB MTPOTPAMHOTO 3a0€3MCUCHHS.

BuszHauemo TexHI4HI BUMOTH A0 mporpamHoro 3abesmeuenHs (I13), 3 skum
MIPAITIOI0Th KOPUCTYBAYi:

1)  Microsoft Office Word 2007 , Microsoft Office Excel 2007:
Komm'totep 1 mpomecop gactotoro He Hkde S00 M,
[Tam'ste O3Y HE Mmenme 256 MBI,
Micne Ha xopcTtromy aucky 1,5 I'b,
[Tpuctpiii untanHs AuckiB JluckoBos 11 komnakT abo DVD- nuckis,
Expan Po3mmpenns He Mmenmie 1024x768 To4OK,
Onepartiitna cucrema Microsoft Windows XP 3 maketom oHOBieHb 2 (
SP2) Windows Server 2003 3 makerom oHoBiieHb 2 (SP2 ) aGo OunbIn
M13HS BEPCis;

2)  Be0-Opay3ep google-chromium:
Omnepariiina cucrema Windows XP 3 makeTom oHOBJICHB 2 a00 Mi3HIIION
Bepcli,
Windows Vista, Windows 7, Windows 8,
[Tpormecop Intel Pentium 4 a6o mi3Himoi Bepcii,
Binbae mictie Ha nucky 100 Mb,
O3V 128 MBb;

3) CAVII |llapyc- KIi€HT:
HasiBHiCTh Ha KOoMIT'tOTEp1 Java-MalmHy ,
RAM: 64 Mb - 128 Mb ,
Huckosuit npoctip: 150 Mb;

4)  Awnrtusipyc ESET Internet Security :
ITpoueccop 1 I'T
O3V 1T1b
480 Mb BiIbHOTO MiCLS Ha dKOPCTKOMY AMCKY,
CD/DVD-ROM,
[TigkmroueHHs 40 Mepex1 [HTepHeT (A1 akTUBaLlil IPOAYKTY),
Microsoft Internet Explorer 8.0 a6o Buie,
Microsoft Windows Installer 3.0,
Microsoft. Net Framework 4;

5)  Adobe Flash Player 11:
[Tpouiecop TakTOBOIO YacTOTOIO HE MeHI 2,33 1T ,
512 MO oneparuBHOi naM'sTi (17151 HETOYKIB pekoMeHayeThes 1 1'0),
128 MO BigeonaM'siTi.

Bubip OC nmns IIK tumy poOoda craHIlisi HA OCHOBI BWINE BKa3aHUX BHUMOT
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Bapto 3ynuHATH Ha WINndows 7, Tak sk JaHa omnepariiiHa cuctema € 00OB’SI3KOBOIO
JUTsI OLITBITIOCT] BKAa3aHOTO B 3aBIAaHHI IPOTPAMHOTO 3a0€3TeUeHHS .
Texuiuni Bumoru st Windows 7:
mporiecop 13 TakToBoro yactororo 11T 1 Oubire — (x86) abo (x64),
oreparuBHa am’sth 1 I'b (X86) a6o 2 I'b (x64);
16 I'b (x86) a6o 20 I'b (xX64) BiabHOTO MiCIIS HA )KOPCTKOMY JTHCKY;
rpadiyHuN NPUCTPIN 13 MATPpUMKOIO DirectX 9.

OC mia mpokci-, Sip-, JOMEHOro cepBepa Ta (aepBoiia HaMKpaie Iimiiae
Windows Server 2008, tak sk Windows Server 2008 € cepBepHHUM BapiaHTOM
Windows 7.

Texuiuni Bumoru st Windows Server 2008:

[Tpomeccop Minimanbro : 1 I'T,

Pexomennyernses: 2 [T,

Ontumansho : 3 ['T1 1 Outble.

ITam'aTh Minimainsno : O3I1 512 MB,

Pexomennyetsesi: O3Y 1 1I'b,

OnTtumansho : O3Y 2 I'b ( moBHa ycranoBka ) a6o 1 I'b
(ycTaHOBKa s/ipa cepBepa) 1 OuIbIIe,

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

MakcumanbsHo (64- po3psaui cuctemn): 32 I'b (Bumyck Standard)
a6o 2 Th (Bunycku Enterprise , Datacenter 1
JU1sl cucteM Ha 0asi Itanium)

Bigpamit  Minimansho : 8 I'b

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

POCTIP (ycTaHOBKa s/ipa cepBepa)

Ontumansho : 80 I'b ( moBHa ycranoBka ) abo 40 I'b (ycTtanoBka
sJipa cepBepa) 1 oubiie

[TpuBin [Tpuctpiit untanass DVD- nuckis

s CAVTII-, e-mail- , backup- ta ftp- cepBepa Haiikparie migiiiae FreeBSD 9.
Ls omepaniiiHa cucTeMa J103BOJIUTh PO3TOPHYTH MOTPIOHI CIY:KOM 3 MIHIMAJIbHUMHU
3arpaTamu anapaTHUX pPecypciB.

Texniuni BuMoru st FreeBSD 9:

Jnsa FreeBSD/i386 wneoOximumii 486 mporiecop abo BHUIE, a TaKOX - SK
MmiHiMym 64 Mb O3YV. [Ins camoi MiHIManbHOT yCcTaHOBKHM NOTpiOHO He meHie 1.1 I'b
BUTLHOTO MICIISl HA YKOPCTKOMY JTUCKY.

Bubip I13 a5 BUKOHaHHS pelITH MEpEeXKEeBUX 3a7ay , sIKI He Oyld BpaxoBai B
nepioMy MyHKTI Ha OCHOBI cyMicHOcTi 3 BuOpanoto OC, 3aganoro II3 Tta
MiHIMQJIBHHUX anapaTHUX 3aTpar:

1) ProFTPd - FTP-cepsep mts Linux i UNIX-momiOHux omepariiitHux

CHUCTEM. ;
2) BackupPC - sinbre 113 (po3noscromkyetnest migx GNU General Public



3)

4)

5)

6)

7)

8)

9)
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License) mist pe3epBHOTO KOMIIOBAaHHS JaHWX 3 KEPYyBaHHSIM depe3
BeO-iHTepdeiic. bararomnargopmMoBuil NpOrpamMHHIl CEpBEP MOXKE
npamoBaTu Ha Oyab-skoMmy cepBepi min yrpasainasm GNU / Linux,
Solaris a6o UNIX. Hemae HeoOXiqHOCTI B KJII€EHTCHbKiN YaCTHHI, TaK
SK CepBep caM M0 co01 € KIEHTOM JJIsl JEKIIbKOX IMPOTOKOJIB, SIKi
HiATPUMYIOThCS PIIHUMHU clly>k0amMu kiieHTchbkoi OC;

[Tnaropma "jllapyc" cTBOpeHa Ha OCHOBI XMapHUX TEXHOJOTIM
(cloud computing). Bona opieHTOBaHa Ha MiABUIIICHHS €(PEKTUBHOCTI
yHOpaBIiHHSA Ta MiHIMI3aIio cykynHoi BaptocTi Bomoainus IT (TCO,
Total cost of ownership). BaxiuBoro BmactuBicTIO MIaThopMu
"j[lapyc" € MOXIHUBICTH pOOOTH B CEPEIOBUIIII BUIHHO MOITUPIOBAHOTO
MIPOTPaMHOTO 3a0€3MECUCHHSI.

CYB/ PostgreSQL (Bumonnsierbest «Iloct-I'pec-Knto-Enby) - BitbHA
00'eKTHO-peIALIIHA cUCTeMa YIIPaBIiHHS 0a3aMu JaHUX

npokci cepep Squid (ammn. squid — «kambpMap») — TPOTpaMHUI
makeT, 1o peanizye QYHKIII0 KEHIyIouoro mpoKci-cepBepa s
nporokostiB  HTTP, FTP, Gopher Ta (y pa3i BianoBigHux
HajamTyBanb) HTTPS

Exim — me arent mepecunku mosigomicHs (Mail transfer agent,
MTA), sikuii BUKOPUCTOBYETHCSI B OINEpAIlIMHUX CHCTEMax CiMercTBa
Unix

Apache HTTP-cepsep (BumoBnserhes /2. pa.tfi/) — Bimkputnii Beo-
cepep Iurepuer mis UNIX-nomionux, Microsoft Windows, Novell
NetWare Ta iHIIUX onepamiiHux CUCTEM

Asterisk  (PBX) (Private Branch  Exchange) —  Biakpwura
KOMyHIKaiiiiHa  1uiaropma,  KoTpa  BUKOPHUCTOBYETHCS IS
posropranns nporpamHux ATC, cucrem rojgocoBoro 3B's3ky, VOIP-
nuto3iB, opranizamii [VR-cucrtem (ronocoBe MeHIO), TOJOCOBOL
MOIITH, TenehOHHUX KoH(pepeHLiH 1 call-ueHTpiB.

ESET Internet Security xomruiekcHe pillleHHs Ui 3a0e3Me4eHHs
0€3MeK’ CHUCTEMHOIO aJMIHICTPYBAHHS: a) KOHTPOJb 1 3aXHCT
pobounx Micib, 0) mubpyBaHHS JaHUX, B) YIPABIiHHSA MOOUIBHUMU
MPUCTPOSIMU, T) 3aCO0M CHCTEMHOTO aJMIHICTPYBaHHSI, J) 3aXUCT
MOIIITOBUX CEPBEPIB, €) 3aXUCT CEPBEPIB CIUILHOT POOOTH, €) 3aXHCT
IHTEPHET-TILTI031B

AmapatHi BUMOTU (TaKTOBa 4YacToTa, KUIBKICTh MPOIECOpPIB, OIMEpaTUBHA
nam’aTh, JUCKOBUU mpocTip, AogaTkoBi Bumoru) ao IIK(rpyn I1K) BusHnavatoTbes 3
PEKOMEHIOBAaHUX TEXHIYHUX XapaKTEpPUCTHK BCchoro BcranonieHoro 13 ta OC. s
BU3HAYCHHS amapaTHOro 3a0e3reyeHHs HEOOX1THO MIJCyMYyBaTH TEXHIUYHI BUMOTH 0
yCiX Mporpam, siki OyyThb OIHOYACHO 3aIlyllleHi (HailO1IbIe HaBaHTaXXEHH) Ta camoi

OC.

Jlns TTIK tuny poboda craHiist ogHodacHo mpaitorots Microsoft Office 2007,
CAVYII |jllapyc- kiient, AatuBipyc ESET Internet Security .


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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3naueHHs onepatuBHOil Tam’ Tl (RAM) Oyne HacTymHUM:
RAM=2+0,25+0,128+1=34TFb.

Y 3B’3ky 3 TUM 1m0 3 dYacoM He3adisHa RAM wmae TeHJEHIIio
BUKOPUCTOBYBATHCH (HAMPUKJIAJ Yepe3 AKICh OHOBJICHHS) TO OTPUMAHUHN pe3yibTar
BapTto 301mbMTH Ha 20%. OT:Ke RAM=4T'D

Jna migpaxyHky TtakTtoBoi uactotu (FT) Ta KinbkocTi mporecopiB(siaep)
JIOCTaTHhO B3STH 3a OCHOBY 3HAUCHHS HaWO1abIm BuMorauBoro I13. SIkmio Takwmx
mporpam kineka, To Fr=F1*q, ne q B mianB3oHi Big ~1,1 mo ~2,0.

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

[Ipu BU3HaAYEHHI MiHIMAJIBHOTO po3Mipy xkopcTkoro nucky (HDD) motpiOHo
IPOCYMYBAaTH HEOOX1THUM JUCKOBUM MPOCTIP YCIX BCTAaHOBIIOBAaHUX Mporpam ta OC:

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

a TaKOXK BpaxyBaTH MOTPIOHUI 00’ €M maM’siT M AaH1(KOPUCHY 1HGOPMAIIIIO).
[lin nanuMu po3yMieMo (a3 SIKUMH O€3MOCEPETHBO MPALIOIOTh KOPUCTYBaul Ta
nporpamu. Jlig mOporpaMHMX JaHuX (IUIariHv, JOAATKOBI O10mioTekd 1 T. 1.)
BiABOoUTHCS 20% ~ 60% Bi onepeAHHO OOUHUCICHOTO IUCKOBOTO MPOCTOPY:

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

Toni six mig nani kopuctyBadiB (HDDk) BuginsaThcst moTpiOHUI 00’ €M maM’siTi
3a5iexo Bia tumy ¢aiaiB — s gokymMeHTiB ~50-100Tb, a MyapTUMeniitHUX JaHUX
~100-200 (3 BpaxyBaHHAM pE3EPBHOTO MPOCTOPY) Ta MOOAKAHHS KOPUCTYBAYiB
(xepiBHUIITBA). OTKE OPIEHTOBHUM PO3MIpP KOPCTKOTO JUCKY:

HDD= X HDDno+HDDa+ HDDk = 18,33 + 5,5 + 50 = 74 = 80 I'baiirt

[TpoBenemMo po3paxyHOK ISl CEPBEPIB.
Jlns mpokci-, Sip-, TOMEHOro cepBepa Ta (haepBojia PO3PAXYHOK 3MIHETHCS
30utbieHHs RAM Ha ~1I'b. OT1xe :

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

Jns CAVII-, e-mail- cepsepa i backup- Ta ftp- cepBepa BuOparTu amapaTHi
napameTpy MOTPiOHO 3 pO3paxyHKy Ha KiJIbKICTh MaiiOyTHIX KOPHUCTYBAYiB.
OckUIbKH KITBKOCTI KopucTyBauiB MmeHmie 100 - mimgidine Oyab-siIKuii cepBep
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MOYaTKOBOTO PIBHS AJISL SIKOTO po3paxyHOK RAM 36inbmuthes Ha ~3-4 I'b, 00’em
HDD B miamazoni 250-500 I'Bb. Tomi

CAVII-, e-mail- cepsep

RAM=4+4 =8TBb.

Fr=31Tn
HDDa= 250 I'b

backup- ta ftp- cepsep

RAM=4+4 =8 TB.
Fr=31Tn
HDDa= 500 I'b

B pesynbrari oTpumaemo:

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

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

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

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

13 Mownitopu (TFT, 1024x768)

Jlns po0it 3 cepBepamu notpideH 1 kommiekt KVM

Bubpane o0nagHaHHs 3B€ACHO Y BUITIAAI TAOIUII S

Tabnuus 5- Bubip obnmagnanns s [1IK ta ceprepin

EL;H Hasga TexHiYH1 XapaKTepUCTUKU Kinbk.
ITK rmy poGoua RAM 4TB, Fr 2,6 FFg, HDD
1 cTammis 80I'b, LAN 10/100M6iT/c, 12
DVD/CD, 4 x 2 USB.
2 |MoHitop TFT, 1024x768 13
3 cepsep RAM 4I'b, Fr 31T, HDD 160 1
['b, 2* LAN 10/100/1000 M6it/c,
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1*LAN 100/1000 M6it/c
DVD/CD, 4 x 2 USB.

RAM 8 1B, 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'T'u, HDD 500

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

[Ipu BuOOpI MEpEKEeBOrO CTAaHAAPTy HEOOXITHO 3BEPTATH yBary Ha TUIAHOBY
KUIBKICTh IMAKIIOUEHb, NMPUONU3HUN Tpadik, 0 CTBOPIOIOTh KOPUCTYBadi, (Hi3UdHY
MOKJIMBICTh BIIPOBAKCHHST BUOPAHOI TEXHOOJIOT11 Ta MOOaKaHHS 3aMOBHUKA.

- oOpaHnoto texHonoriero BuOpano Fast Ethernet I00Base-TX

- MpOMyCKHA 3[AaTHICTh Mepexi ctaHoBUTH 100 Moit/c,

- mBUAKICTH [HTEepHET migkmtouenHs 30 Moit/c,

- yCepeIHEHMH MO JOTTYHUM CEeTMEHTaMU KOe(IIEHT BUKOPUCTAHHS MEPEKI

kBuk(cep.)= 0,178

Cepenniit Tpadik (I1X) 1 koediieHT BUKOpUCTaHHS Mepexi (KkBHUK) 3almexuTh

BIl 3a7ay siKi OyAyTh BHKOHYBATHCh B MEpEXi. 3a 3HAUYEHHSM  3arajibHOro
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MepexeBoro Tpadiky yTOUHIOEThCs oOpana Texnomoris JIM. ksuk. =I1X / Pn

VY pasi nepeBuiieHHs Tpadiky Mepeka po30MBAETHCS HA JIOTIYHI CETMEHTH 32
JIOTIOMOTOI0 KOMYTaTOpiB / MapuIpyTH3aTopiB / TUIIO3IB. Y pa3l BUCOKOTO
IITUPOKOMOBHOTO Ta CIy»KO00Boro Tpadiky npu HasgBHOCTI Oiabine 150-300 cranmiit
HEOOXITHO pO3OUTTS JIOKAJbHOI MeEpexl Ha miaMepeki 3a  JOMOMOIOI0
MapIIpyTH3aToOPiB

Bubip Ti€i un 1HIIOI NMPOMYKINT BU3HAYAETHCS PSIJAOM 3arajbHUX BUMOT, SKi
MpeABISIOTECS 10 XapaKTEPUCTUK CydacHUX OOYHCIIOBaNbHUX cucteM. Jlo HHX
BITHOCSITHCSI:

— BITHOILIEHHS BapTICTh / MPOTYKTUBHICTH;

- HaJIHHICTH 1 BIAMOBOCTIHKICTE;

- MacIITaOOBaHICTB,

- CYMICHICTh 1 MOOLJTBHICTh ITPOTPAMHOTO 3a0€3eYCHHS.

BuOip anaparnoi miaropmu 1 KOH(Iryparii CUCTEMU 3aJIEKUTH BIJl XapaKTepy
MPUKIAAHUX CHUCTEM, $KI 3HAYHOIO MIPOI0 BH3HAYalOTh po0OOYE HABAHTAKEHHS
00YHCITFOBAIBHOTO KOMILIEKCY B I[IJIOMY.
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