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1 3ATAJIBHI TA TEOPETUYHI BIIOMOCTI

MeTta po60TH — BUKOHAHHS 3aIiIKOBOI KOHTPOJIBHOT pOOOTH B ITIJIIX
3aKpIIUICHHS TEOPETUYHHUX KYpPCiB Ta MPaKTHYHUX HABHUUYOK IIPHU 320YHOMY
BHBYCHHI AUCIUIUTIHA «lIpOeKTyBaHHA KOMITIOTEPHHX MEpex», sKa
BKIIIoYae B ce0c¢ TMJIaHyBaHHS TEXHOJOTIH KOXHOTO JIOKaIbHOTO Ta
r106aJbHOTO CETMEHTIB MEpeX 3 SKHMX CKIIaJaeTbcs O0’€THaHA Mepexa
mianpuemcTBa, npu3HadeHHs [P-agpec  MepekHoMy — 00JiaHaHHIO,
IUIAaHYBaHHS I03BOJIy IMEH, 3'€lHAHHS 4epe3 MapLIPyTHU3aTOPU OKPEMHUX
JIOM nmianpuemcTBa, 3AiMCHEHHS BiIaJ€HOTO AOCTYIY A0 MEpexi Ta
3a0e3MevYeHHs] MepexeBoi Oe3NeKH, K y APOTOBHX Tak i y 0e3IpOTOBUX
JIOM. Hucummutina «IIpoexTyBaHHS KOMHI'IOTEPHHX MEPEX» € IOCBiIOM
OTpPUMaHHS TEOPETUIHUX Ta MPAKTUIHUX 3HAHB 3 TEXHOJIOTIH Ta MpaBHII s
THX, XTO X04€ JIETKO Ta B HAWKOPOTLINH TEPMiH PO3TOPHYTH, HACTPOITH 200
MOJIEpHI3yBaTH 00’ €THAHY MEPEXY IiINPUEMCTBA.

BuB4eHHs 1aHOT MUCUUIUIIHY NTepeadadae oAepKaHHsI TEOPETUIHUX 1
NPakTUYHUX HABHYOK PO3POOKK 00‘€qHAHMX KOMII'IOTEPHHX MEpEeK Ta
aHamizy iX (QyHKIIOHYBaHHS Yy cy4dacHOMy cepemosuili. CTyneHTH
OTPUMYIOTH BMIiHHS MPOEKTYBaTH Ta aJMIiHICTPYyBaTH, SIK JIOKAJIbHI Tak i
00’emHaHI Mepexi piBHSA MacmTady MiIIpPHEMCTBA, MPAKTUIHI 3HAHHS 3
oprasizariii Joctymy 10 Mepexi Internet.

[Ipn BUKOHaHHI KOHTPOJBHHOI pOOOTH PO3TIAAAIOTHCSA BCi PI3HOBUIN
JOKaIbHUX 1 TI00aJbHUX KOMITIOTEPHUX MEpekK, OCOOIMBOCTI iXHIX
CTPYKTYpP, KOMIIOHEHTIB 1 METO/IIB 3aCTOCYBaHHSI.

s 6inpm eheKTHBHOTO BUBUEHHS MaTepiaty, IUIIXOM CaMOCTIHHOT
po0oTH, BapiaHTH BHKOHAHHS 3aBIaHb BKIIOYAIOTH Y cebe 7 TEeOpEeTUIHHX
MUTaHb Ta 3 TPaKTHYHI 3aBJaHHS.

BapiaHTy po3moaiIItoTECS MK CTYIEHTAaMH 3TiTHO JBOM OCTAHHIM
mudpam 3adiKoBOI KHIKKHM 3 KpartHicTio 25. ns mpuknany, SKImoO OBi
ocraaai 1mppu 03- Bapiaatr Ne 3, a skmo 87- Bapiaat Ne 12
(87-25-25-25=12).

KonTponbHa po60Ta BUKOHY€ETHCS TUCHMOBO (B OKPEMOMY 30IIHUTI) Ta
3aXHUIIAE€ThCI Ha KOHCYNbTAllifAX, BIPOJIOBK CEMECTPY, MO0 IOYaTKY
eK3aMeHaIliiftHoi cecii.



1.1 BapianTu 1151 BAKOHAHHS MPAaKTHYHOTO 3aBaanus (m.10)

KokeH 3 BapiaHTiB KOHTPOJBHOT POOOTH Ma€ MPaKTUYHE 3aBIaHHS
(1.10), sixe BKJIOYAE PO3POOKY CTPYKTYPHOI CXEMH KOMITTOTEPHOI MepEKi
(KM) 3rigno BapianTy 3aBnanss (Tadu. 1.1), 1e N — KiIbKiCTh KOMII IOTEpIB;
S — KIJIbKICTh MEPEX.

3aBnaHHs BKIIIOYae 000B’S3KOBE YTOUHEHHS (DI3MYHOTO CeperoBHIIa
Ta WOTO JOBXKHHY, 3T1IHO 3arajbHUX MPaBHI OOYIOBH MEPEK.

Tab6mursa 1.1 — BapianTu 3aB1anb

BapianT N S TexHoJoris Komyramniiine
Ne KAHAJBHOTO PiBHA o0J1aTHAHHSA
1 51 4 Fast Ethernet Komyraropu
2 53 5 Ethernet KonnenTparopu
3 47 3 Gigabit Ethernet Komyrtatopu
4 50 5 Ethernet Konnenrparopu
5 46 4 Fast Ethernet Komyrtatopu
6 52 6 Fast Ethernet Komyraropu
7 50 5 Gigabit Ethernet Komyrtatopu
8 53 4 Ethernet KonteHtparopu
9 54 5 Ethernet Konuenrparopu
10 55 6 Fast Ethernet Komytatopu
11 51 4 Fast Ethernet Komyratopu
12 50 5 Gigabit Ethernet Komytatopu
13 45 4 Fast Ethernet Komyratopu
14 51 5 Fast Ethernet Komytaropu
15 53 6 Ethernet KonmenTparopu
16 54 4 Ethernet Konuenrtparopu
17 52 5 Gigabit Ethernet Komyraropu
18 51 4 Fast Ethernet Komyratopu
19 50 4 Fast Ethernet KomytaTopu
20 52 5 Fast Ethernet Komyrtatopu
21 54 6 Ethernet Komytatopu
22 56 5 Gigabit Ethernet Komyratopu
23 52 4 Ethernet KoHreHtparopu
24 48 4 Fast Ethernet Komytatopu
25 56 5 Gigabit Ethernet Komytatopu




1.2 IlpoexkTyBaHHS CXeMU Mepe:Ki

[TpoekT KoMIT I0TEpHOT Mepexki BKIItoYa€e rpadiuyHy 4acTHHY — CXEMHU,
AKi JIONOMararmTh 3pO3YMITH CYTHICTh MepexXi, 3MOHTyBaTH 1 Ta
BUKOHYBaTH ii cynposin. Cxema —rpadiyHuil KOHCTPYKTOPCHKHIA TOKYMEHT,
Ha SKOMY BimOOpakeHI y BWIJISAI YMOBHHX 300pakeHb a00 IO3HAYCHB
CKJIQJIOBI YaCTHHU BUPOOIB Ta 3B SI3KU MK HUMH.

CxeMn B 3aJE€XHOCTI BiJ €JNEMEHTIB 1 3B‘A3KIB MDK HHUMHU
PO3AUISIIOTHCS HA TaKi BUAN:

— crpykrypHa cxema El (Bu3Hauae OCHOBHI (YyHKIIOHAIBHI
YacTUHH BUPOOIB, IX 3HAUCHHS Ta B3aEMO3B SI3KN);

— (¢yHkuionanpHa cxema E2 (ciayXuTh 11 pO3‘SICHEHHSI MPOIIECiB,
SKi TIPOTIKAIOTh B OKpeMuX (DYHKIIIOHANBHUX KOJIaX BHPoOy abo y BupoOi B
ijomy);

— mnpuHounoBa (moBHa) cxema E3 (Bu3Hauae NOBHUHA CKJan
€JIEMCHTIB Ta 3B‘5I3KiB M)XK HIMH Ta Ja€ JIeTallbHE YSBICHHS PO MPHUHITHITA
pobotu BUpOOY);

— cxema 3‘enHaHp B4 (mokasye 3‘€qHaHHA CKIQJOBUX YacTHH
BUPOOIB Ta BH3HAYa€ MPOBOJAM, JKI'YTH, Kabeni abo TpyOompoBomu, 3a
JOIIOMOT0I0 SIKUX BUKOHYIOThCSA 111 3‘€JHAHHS, @ TAKOX MicLis iX 3°€lHaHb Ta
BHBEJICHHS);

— cxema migkiarodeHHs ES (moka3ye 30BHIINIHI  IMiIKIFOYCHHS
BUPOOIB);

— 3aranpHa cxema E6 (BuU3HAauae CKJIaJ0BI YaCTHHU KOMIUIEKCY U
3‘€IHaHHS X MiXK COOOI0 Ha MiCIIi eKCInTyaTartii);

— cxeMa po3MIIeHHs (BH3HAYa€ PO3MIMIEHHS CKIAIOBUX YaCTHH
BUPOOY, IpU HEOOX1THOCTI TaKOXK JDKTYTIB, IPOBOJIIB, KaOelio);

— oO0‘ennana cxema (cxema, KOJM Ha OJHOMY KOHCTPYKTUBHOMY
JOKYMEHTI BUKOHYIOTHCSI CXEMH JIBOX a00 KUTbKOX THIIIB, BHITYIICHUX Ha
o/IvH BUPIO).

Konmu moBa iime mpo KOMITIOTEpHY Mepexy, 3a3BHYail BUKOHYIOTh
cxeMy cTpyKTypHy (Ha 6a3i E1) Ta MmoHTaxHy (Ha 6a3i ES).

CTpyKkTypHa cXeMa MEPEeXi JEMOHCTPYE 3B’SI30K OCHOBHHX
KOMITOHEHTIB MEpeXi y BUIIISAL 3arajibHOT CTPYKTYPH; MOHTa)KHA — 3B SI3KU
MIX KOMIIOHEHTaMH MEPEKi, PO3MIlIeHUMH Ha IuiaHi odicy (Oymisii),
po3TantyBaHHS KabeliB Ta KOpoOiB, TOUOK IEPEXOay MiX IMOBEpXaMH, ado
OymiBIISIMH.
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1.3 Po3paxyHoK /I0B:KHHH Kadexio

CepenHio 10BKUHY Kabemto Lcp, SKMil HEOOXIMHUHN ISl IPOBEICHHS
MOHT@XY MEpEeXi, MOXHa pO3paxyBaTd 3 BUKOPHCTaHHSAM EMIIipHIHOT
¢dopmynu, BUXOASYH 3 MPHUITYLIEHHS, II0 po0OYi CTaHIII po3MoJiNeHi 1o
miomt odicy piBHOMIpPHO:

(Lmax + Lmin )

Ly = o, (1.1)

ne Lmin 1 Lmax — JOBXWHH KaOeNbHOI Tpacw Bil TOYKH PO3MIMIEHHS
KpOCOBOTO OOJamHaHHS 10 IHQOPMAIMHOTO pPO3’€My HAMOMMKYOT Ta
Halanpimoi pobovoi cTaHmii, BiMOBIAHO, 3 ypaxyBaHHSIM TEXHOJIOTIYHOI
NPOKITAKH Kabemro, yCiX CIyCKiB Ta MmiJiHoMiB, TOBOPOTIB Ta 0COOIMBOCTEH
OymiBmi. Ilpm Bu3HaueHHI JOBXWMHH Tpac L HeoOximHO momaTw
TEXHOJIOTNYHUHN 3arac BeanuuHor 10% Bix 3araibHOI JOBXUHU Ta 3armac X
JUIS  TIPOIEAyp PO3BENEHHS Kalemo B pO3MOJUIBHOMY BY3Il Ta
iHpopmauiiinomy po3’emi. Takum ynHOM, TOBXKMHA Tpac L cknane:

L=(L, 11+ X)-N, (12)

ne N — KiTbKiCTh aKTHBHUX MEPEKEBUX MPUCTPOIB B TIPOBITHUX CETMEHTaX
Mepexi, Hampukian, poOoduli CTaHLil, cepBepH, KOMYTAaTOPH, MEpEXkKeBi
NPUHTEPH, MapLIIPYTH3aTOPH.

B Oyxtax UTP-5¢ mo 305 meTpiB kabenro, TOMy Uil BU3HAYCHHS
3arajgbHOI KiIPKOCTI HEOOXiMHNX OyXT, Tpeda L momimutu Ha 305.

1.4 Buznauenns | P -agpec

IP-anpecu sBISAIOTH COO0I0 OCHOBHHU THIT aipec, Ha MiACTaBl SKUX
MEpEeXEBUI piBEHb Iepefac MakeTH MK MepekamMu. MepexeBy aapecy
BCTAHOBIIOE KOpHCTyBau (ammiHicTparop) abo BOHA MNPHU3HAYACTHCS
JuHamivHO, mpotokosioM DHCP 3 niama3ony BuaineHux agpec.

PosrnsiHeMo mpakTH4He 3aBJaHHs 3 (opMyBaHHS migMepex i3
0HAKOBOIO KijIbKicTIO BY3.iB. [Tounemo 3 popmyBanus mepex kiacy C.

Maemo aapecy Mepexi - 212.24.222.0 / 24.

Pozmimumo 1i Ha 2 migMepexi, JUIS IIbOTO BHUKOPUCTOBYEMO 1 OiT
Macku. Macka 30UTbImuThCs Ha 1.
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212.24.222.0 | 0000000 / 25 (255.255.255.128)

255.255.255.1 |

[Mepia minmepexa 212.24.222.0 / 25.

Mianazon anpec - 212.24.222.1 - 212.24.222.126, 212.24.222.127 -
HIMPOKOMOBHA a/ipeca.

Jpyra migmepeska 212.24.222.128 / 25.

Mianason anpec - 212.24.222.129 - 212.24.222.254, 212.24.222.255 -
IIMPOKOMOBHA ajpeca.

Maroun wmacky 255.255.255.224 (/27) wmoxemo otpumaru 23
nigMepex i 2°-2 By3iiB.

Sxmo aaMiHicTpaTopy BHIIEeHa aapeca Mepexi kiacy C (1opiBHIOE
198.11.163.0) i oMy HeoOXimHO cTBOpUTH 10 KOMIT'IOTEPHHUX ITiAMEPEXK IO
14 By3mniB, To mns aapecauii 10 migmMepex moTpiOHO 4 po3psiau agpecu (4
0iTa). Y 1pOMY BUINAJKy MaKCUMaJIbHO MOXKHA OyTH 3a1aTH 16 migmepex mo
14 By3niB y xoxHiil. 3 16 migmepex aaminictpaTtop BukopuctoBye 10, a
pemta 6 BUKOPHCTOBYBATHUCS HE OYAYyTh (pe3epBHi).

VY nmpakTHYHUX BUNAIKax Mepexi GOpMYIOTHCS 3 Pi3HOIO KiJIBKICTIO
BY3JIiB B MEPEKi.

PosrnsHemo mpakTuuyHe 3aBAaHHs 3 GOpMYBaHHS HiaMepex 3
BHKOPUCTAHHSAM MAacoK 3MiHHOI aoBxuHH. JlaHa anpeca Mepexi
200.33.224.0/24 1 macka, HeoOxinHO chopmyBatH 9 mimMepex:

— 3 migMepexi Ha 50 BY3IIiB;

— 3 migmepexi Ha 10 By3IIiB;

— 1 migmepexa Ha 4 By3na;

— 2 migMepexi Ha 2 BY3JIH.

icms 36inpImeHHs Macku Ha 2 6itu (200.33.224. 00| 000000) maemo
HACTYIIHI MigMepexi:

— 200.33.224.0/26 — nepina Ha 62 By31mu (BUAiIseMO Ha 50 By31iB);

— 200.33.224.1-200.33.224.62 — niana3ow;

— 200.33.224.63 — mupoKOMOBHa ajpeca;

— 200.33.224.64/26 — npyra Ha 62 By31u (Buniisgemo Ha 50 By3iiB),

— 200.33.224.65-200.33.224.126 — niana3oH;

— 200.33.224.127 — mmpoKOMOBHa afpeca;

— 200.33.224.128/26 — tpetsi Ha 62 By3s (BHALIsIEMO Ha 50 By3IIiB);

— 200.33.224.129-200.33.224.190 — niana3os;

— 200.33.224.191 — miupoKOMOBHa ajpeca;
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— 200.33.224.192/26 — migmeperxa Ha 62 By3iu (IO AUTHMO AT TI0
10 By3miB).

ITicmst 36inpmenns Macku Ha 2 6itr (200.33.224. 11 |00| 0000) maemo
HACTYIIHI MiMepexi:

— 200.33.224.192/28 — yerBepta Ha 16 By3miB (Ha 10 By3miB);

— 200.33.224.193-200.33.224.206 — niama3ow;

— 200.33.224.207— mupoKOMOBHa ajipeca;

— 200.33.224.208/28 — m’sita Ha 16 By3mniB (Buaiissemo Ha 10 By3iiB);

— 200.33.224.209-200.33.224.222 — niana3oH;

— 200.33.224.223 — mmpoKOMOBHa ajipeca;

— 200.33.224.224/28 — miocra Ha 16 By3:miB (Ha 10 By3iiB);

— 200.33.224.225-200.33.224.238 — niana3os;

— 200.33.224.239 — miupokoMOBHa ajipeca;

— 200.33.224.240/28 - migmepeska Ha 14 By3:miB (110 JiTHMO Jati Mo
4 By3mm).

ITicna 36imbirenns macku Ha 1 6iT (200.33.224. 1111 |0] 000) maemo
HACTYIIHI MaMepesKi:

— 200.33.224.240/29 — choma Ha 6 By3J1iB (BUAUIIEMO Ha 4 BY3JIH);

— 200.33.224.241-200.33.224.246 — nianazow;

— 200.33.224.247 — miupoKOMOBHa ajipeca;

— 200.33.224.248/29 - ninmeperxa Ha 6 BY3miB (JIUTUMO 110 2 BY3ITH).

ITicmst 36imeirennst macku Ha 1 6iT (200.33.224. 11111 |0] 00) maemo
HACTYITHI I Mepexi:

— 200.33.224.248/30 — BocbMa Ha 2 By3IH;

— 200.33.224.249-200.33.224.250 — nianazow;

— 200.33.224.251 — miupoKOMOBHa ajipeca;

— 200.33.224.252/30 — neB’sita Ha 2 By3:y;

— 200.33.224.253-200.33.224.254 — niana3oH;

— 200.33.224.255 — mmpoxoMoBHa ajpeca.

TakuM 4MHOM OTpHUMAIH 9 MiAMEPEXK 13 Pi3HOIO KUIBKICTIO BY3JIIB.

1.5 BuznaueHHsI ONTUMAJIBLHUX MApPLIPYTiB

IIpotoxon OSPF (Open Shortest Path First) - Bubip nalikopormioro
IUIIXY NepmuM. Po3riissHeMo anroputm poO6oTH MPOTOKOITY.
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Kpok 1 - koxeH poyrep Oynye rpad 3B'S3KIB Mepexi, B SKOMY
BepIImHaMH € poyTtepu i [P-mepexi, a pebpamu - inTepdericu poyrepis. Bei
poyTepu OOMIHIOIOThCA 31 CBOIMHU cycimamu iHpopmauiero rpada mMepexi,
Ky BOHHM MalOTh Ha JaHWii MOMeHT. [loBimoMIIeHHs, 32 TOTIOMOTOIO SIKUX
MOUIMPIOETHCS TOIOJIOTIUHA iH(pOPMallisi, HA3UBAIOTHCS OTOJIOIICHHAMHE PO
cran 3B's13kiB Mepexi (Link State Advertisements, LSA).

Kpok 2 - 3Haxo[keHHS ONTHMAIBHUX MapLIPyTiB 3a JOMOMOTOIO
oTpuMaHOTO Tpada. 3aBHaHHSI BHPINIYETHCS 3a ITOMOMOTOI0 AJITOPUTMY
Heiikerpu. AnroputM JeikeTpr 009HCIIOe HARKOPOTIINH HITSIX MiX ABOMa
TOYKaMHU B MEPEKi, BAKOPUCTOBYIOUH T'pad 3a METOIOM BY3JIiB i TPAHHUIIb.

Po3rnsiHeMO BUKOHaHHS allTOPUTMY Ha IpHUKIafi rpada, moka3aHoro
Ha pucyHKy 1.2. Hexaii moTpiOHO 3HaWTH HaHKOpOTIIi Bimcrani Big 1-1
BEPLIMHU 10 BCIX 1HIIKX.

Pucynox 1.2 — I'pad mepexi

VY Koiax mo3HadeHi HOMEPH BEpILIMH, HaJ pedpaMu To3Ha4deHa ix
«IiHa» - JOBXHMHA MNUIAXy. [lopsm 3 KOXKHOK BEPUIMHOK YEePBOHUM
NOo3Ha4YeHa MITKa - JJOB)KWHA HAHKOPOTIIOTO NUISXY 3 BEPIIMHU 1.

Mepmmit xpok (puc. 1.3). MiHiManbHy MITKy Ma€ BeplIMHA 3a
nomepoM 1. Ii cycinamu € Beprmau 2, 3 1 6.

Pucynok 1.3 — Ilepumii kpok 00UHCICHD


http://commons.wikimedia.org/wiki/File:Dijkstra_graph0.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph0.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph2.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph2.PNG?uselang=ru
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[Nepmmii o uep3i cycin BepmuHY 1 - BepIIuHa 2, TOMY LI0 JOBXHUHA
nuIsiXy A0 Hei MiHiManpHa. [loBkWMHA NIDISIXy B HEl 4epe3 BepmiuHY |
JIOPIBHIOE CyMi HAKOPOTIIOI BIJICTaHi IO BEPIIUHU 1, 3HAYCHHSM i1 MiTKH, i
JIOBXKHUHU pedpa, mo e 3 1-1 B 2-y, TodTo 0 + 7 = 7. Lle MeHIIe NOTOYHOT
MITKM BEpIIMHH 2, HECKIHYEHHOCTi, TOMYy HOBa MiTKa 2-i BepIIMHU
TIOPiBHIOE 7. AHAJIOTIYHY OTIEPAIIif0 TPOBOIAMO 3 JBOMA HIIUMH CyCiaaMu
1-i BepimHM - TpeThOi 1 6-i (puc.1.4).

[ v

Pucynoxk 1.4 — IIpomoBxkeHHS TIEPIIOTO KPOKY OOUHCIICHD

Bci cycinu Bepmmau 1 nepesipeni. [lorouHe MiHiMallbHa BiICTaHb 10
BEpIIMHU | BBaXKAETHCSI OCTATOYHUM 1 Eperyisity He mijuisirae. Bukpecmimo
ii 3 rpada, 1100 Big3HAYKTH, IO L BEPIIUHA MEPETIITHYTA.

Hpyruit xpok (puc. 1.5). Kpox anropurmy moBTOPIOETHCA. 3HOBY
3HAXOJUMO «HAMOMMK4y» 3 HeBiABigaHWX BepliuH. lle BepmmHa 3a
HOMEpOM 2 i3 MITKOIO 7.

Pucynok 1.5 — Jpyruii kpok o04HcIeHb

3HOBY HaMara€Mocsi 3MEHIIUTH MITKH CYCiJliB 0OpaHOi BEpIIHNHH,
HaMarar4rch IpoiTH B HUX depe3 2-ry BepmuHy. CycinaMu BepIuHU 2 €
BepuHu 1, 3 1 4. Ilepmmii (mo mopsiaKy) cycin BepliMHH 2 - BepuinHa 1.
AJe BOHaA BXKE TIEPETIIIHYTa, TOMY 3 1-F0 BEpITHHOIO HIiY0TO HE POOHUMO.


http://commons.wikimedia.org/wiki/File:Dijkstra_graph5.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph5.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph7.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph7.PNG?uselang=ru
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Hacrynnwuii cycin Bepiunau 2 - BepIuuHa 3, OCKUILKH Ma€ MiHIMallbHY
MITKY 3 BEpIIHH, sKi He BigBimaHi. SIKo WTH B Hei yepe3 2, TO JOBKHHA
Takoro nuisixy Oyne mopisatoBatd 17 (7 + 10 = 17). Aye moToyHa MiTka
TPEeTill BepIIMHU JIOpPiBHIOE 9, a e MeHIne 17, ToMy MiTKa He 3MIHIOETBCSL.
lle oaun cycin Bepinnu 2 - BepiunHa 4 (puc.1.6).

Sxmo #ru B Hei Wepe3 2-Ty, TO TOBXHHA TaKOTo TMUIAXY Oyne
JOPIBHIOBATH CyMi HaKOPOTIIOI BificTaHi A0 2-1 BEPIIMHHM 1 BIICTaHI MiX
BepmmHaMH 2 1 4, T00T0 22 (7 + 15 = 22) . Ockinmbku 22 <, BCTAHOBIIIOEMO
MITKY BEepIIMHU 4 piBHUIA 22.

Pucynok 1.6 — TIpoioBxkeHHS Ipyroro KPOoKy 00YHCICHb

Bci cycinu BepmmaA 2 IEpersIHYTI, 3aMOPOKYEMO BiJICTaHb O HE' 1
MOMIYaEMO ii K TaKy, IO BiJBiJaHAa.
Tpertiii kpok (puc.1.7). [IoBTOPIOEMO KPOK alrOpUTMY, BHOpPAaBIIH
BepunHy 3. Ilicns 11 «oOpoOkn» oTprMaeMo Taki pe3ybTaTH.
o]

Pucynox 1.7 — Tperiit kpok 004HCICHD

[Homanpmri kpoku. [ToBTOPIOEMO KPOK aNrOpuTMY UIS 3aTHILIIINCS
BepuuH. Lle OynyTh Bepiunu 6, 4 1 5, BIINOBITHO 0 MOPSAKY. 3aBEpLICHHS
BHKOHAHHS aJTOPUTMY. AJTOPUTM 3akiHdye poOOTy, KOJM HE MOXKHA
OinbIie 0OpOOUTH JKOTHOT BEPIIIHHU.


http://commons.wikimedia.org/wiki/File:Dijkstra_graph8.PNG?uselang=ru
http://commons.wikimedia.org/wiki/File:Dijkstra_graph8.PNG?uselang=ru
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2 BAPIAHTHU 3ABJAHb
2.1 Bapiant 1

1. TlIporokonu IPSec. BusHaueHHs, XapaKTEPUCTHKH Ta TMPUKIIATA
3aCTOCYBaHHS.

2.  ATM. Tunwu 3'e1Hanb. 3arajibHi XapaKTEPUCTUKH.

3. TlopiBHsUIBHI XapaKTEePUCTHKH TII00ATBHHX 1 JIOKATBHUX MEPEXK.

4. Posnoainbhi mynkTr CKC - By3iu jT0KambHOT MepeKi.

5. Texuomoris MPLS. Busnauenns i xapakrepuctuku LSR, LER,
LSP.

6. Frame Relay - migtpuMka rapaHTtiii mpoOmMyCKHOI 3AaTHOCTI
BIpTyaJIbHUX 3'€THAHD.

7. IPv6. Crpykrypa riobansroi Unicast i Anycast aapec.

8. 3a gomomororo amroputmy JIeHKCTpU 3HAWTH HAWKOPOTII
BIJICTaHi BiJ{ 1-1 BEpUIMHM JIO BCIX 1HIIHX:

9. Bwu3sHauHTH apecy Mepexi, KiITbKICTh BY3JIiB B MEpEXKi, liana3zoH
ajipec Ta MIUPOKOMOBHY aapecy AJs HAacTymHux aapec: 192.241.25.69/11;
122.64.120.0/21; 202.41.215.12/19; 22.164.210.13/20; 11.201.152.20/22;
101.13.24.4/12; 213.217.251.13/17; 51.13.221.2/15; 172.54.125.169/18;
182.114.211.7/30.

10. Po3pobutu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KiIbKicTh KOMII IOTEPIB; S — KUTBKICTh MEPEX.
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2.2 Bapianr 2

1. IPv6. Crpykrypa jokaipHoi Unicast agpech.

2. Bu3HauyeHHs Ta XapaKTePUCTUKH MPoTokory PPP.

3. [IIporokonm  posmominenHs  MiTok  LDP.  BusHaueHws,
XapaKTEPUCTUKU Ta MPHUKIIAIN 3aCTOCYBaHHS.

4. Ethernet mosepx Ethernet.

5. Texuomoris ATM. ITimockocTi Ta piBHi.

6. Mepexesa indppactpykrypa LAN\WAN, npornoHoBaHi pilieHHs.

7. Tlpunumnu angminictpyBanuss CKC. Bapiantn mno0ya0Bu
ropuzoHTanbHOI mincucremu CKC.

8. 3a gomomororo amroputmy JlefiKcTpu 3HAWTH HAWKOPOTIIi
BiJICTaHi BiJ 5-1 BEpIINHM JI0 BCIX 1HIIHX:

9. Maroun axmpecy 219.112.0.0/12 anst Bamioro mianpHEMCTBA,
cthopmyiite 8 miaMepex 13 0THAKOBOIO KiITBKICTIO BY3JIiB, BA3HAYUTH aJPECH
MEpEeX, ITUPOKOMOBHI a/IpeCH Ta KUIbKICTh BY3JIB Y KOXHIN Mepexi. .

10. Pospobutu ctpykTypHy cxemy KM 3rigHO BapiaHTy 3aBaaHHS
(tabm. 1.1), me N — KUIBKICTh KOMIT FOTEPIB; S — KITBKICTh MEPEK.

2.3 Bapiant 3

1. Iincucremu CKC. 3aranpHi (yHKIIT anapaTHUX Ta KPOCOBHX.
2. VPN-ceru Ha 6a3i IPSec u SSL.
3. Ethernet omeparopchkoro kiacy. XapakKTepUCTHKH.
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4. Texuomorist ATM. TTnockocTi Ta piBHi.

5. @akTopH, SKi BIUIMBAIOTh HA CTPYKTYPY JOKAIBHUX 1
TII00AIEHUX MEPEK.

6. Meroau 3abe3nedyeHns iHGOpMAaIiiHOT OE3IEK.

7. Frame Relay - miarpuMka rapaHTiii TpOIyCKHOI 34aTHOCTI
BIpTyaJbHUX 3'€HAHb.

8. 3a pomomororo amroputmy JlefiKCTpu 3HAWTH HAHKOPOTII
BiJIcTaHi BiJ 8-1 BEpIITMHM 10 BCIX 1HIINX:

9. Maroun agpecy 15.134.208.0/21 mst mianpuemcTBa, chopmyiite
HEOOX1IHY KUIBKICTh MiMEPEK sl CTPYKTYpH: 2 Mepexi Ha 400 By3iis, 1
Ha 200 By31iB, 4 Ha 100 By3:1iB, 3 Ha 50 By3uiB Ta 2 Ha 20 By3:1iB. HaBeniTs
CTPYKTYpHY CXEMY MEPEXi Ta aipec OTPUMAHUX MEPEXK.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(tabmn. 1.1), ne N — KiIbKiCTh KOMII'IOTEPiB; S — KIIbKICTh MEPEXK.

2.4 Bapiaur 4

3axuct goctyny (ayreHTH(dIKaIlisI, aBTOpH3AITis, ayIuT).
Craamapt H.323. 3aranpHi e1eMeHTH Ta X XapaKTEePUCTHKH.
Eranonna monens ATM. [TnockocTi. XapaKTepuCTHKH.
[TomiTka pe3epBHOTO KOITiFOBaHHSI.
Yucra IP-meperxa. 3aranpai xapaktepuctuk. [Ipotokon HDLC.
[Iporoxon  posmoxminenus  mitok  LDP.  BusHaueHHs,
XapaKTePUCTUKHU Ta MPHUKIATH 3aCTOCYBaHHS.

7. Ethernet mosepx Ethernet.

ocoukrwbdE
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8. 3a gomomororo amroputmy JleHKCTpHM 3HAWTH HAWKOPOTII
BIJICTaHi BiJ{ 3-1 BEPUIMHM JIO BCIX 1HIIHX:

9. BusHauuTh afpecy Mepexi, KiTbKiCTh BY3JIiB B MEPEXKI, Aiara3oH
azpec Ta NIMPOKOMOBHY ajpecy JJisi HacTymHHX anpec: 156.7.241.13/19;
195.212.11.2/15; 197.132.111.169/22; 13.213.13.13/11; 179.24.251.12/21,
16.12.254.213/19; 49.23.211.8/20; 11.201.152.20/22; 219.123.11.8/12;
116.11.2.39/27.

10. Po3pobutu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KiJIbKiCTh KOMIT' FOTEPIB; S — KUTBKICTh MEPEK.

2.5Bapiant 5
1. Tpuamunu po6otr VPN. Buau, Tumm Ta Mojeni ii oprafisartii .

2. 3a pomomoror anropurMmy JIeWKCTpH 3HAWTH HaWKOPOTIIi
BiJICTaHi BiJ{ 2-1 BEPIINHHM JIO BCIX 1HIIHX:




©COoNOG kAW
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MepexeBi ciryx0u.

Crangapt H.323. 3aranbHi eneMeHTH Ta iX XapaKTepUCTUKH.
CKC. Etanu mapkyBanHs. KoMnoneHnTy, siki MapKyrOTbCSI.
ETanonna mogens ATM. [liockocti. XapakTeprCTHKH.
[MnanyBanHs1, peanizaiis Ta HiATpUMKa IHPPACTPYKTYpH.
MPLS. Ctex miTok. Onepariii 3 MiTKaMH.

Maroun azapecy 202.128.0.0/10 mis Bamoro miANpUEMCTBA,

chopmyiite 16 miaMepexk i3 OJHAKOBOIO KUIBKICTIO BY3IiB, BU3HAYHUTH
aJipecu Mepex, IMMUPOKOMOBHI aJJpeCH Ta KUTBKICTh BY3JIB Y KOXKHII Mepexi.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(tabmn. 1.1), ne N — KibKiCTh KOMII IOTEPiB; S — KIIbKICTh MEPEXK.

2.6 BapiauT 6

ocoakrwbdE

[TomiTika pe3epBHOTO KOIiFOBaHHSI.

Yucra IP-mepeska. 3arampHi Xapakrepuctuku. [Iporokoa HDLC.
3aronoBku AH Ta ESP, ix npu3HadeHHs.

Texnonoris ATM. Kareropii mocmyr.

Tumnosi cxemu 3acTOCYBaHHS KOMYTaTOPiB B MepeKax.
Texunonoris Frame Relay. [IpocyBanHs kaapiB Mo BipTyallbHUM

kananaMm Frame Relay.
7.
8.

BiJICTaHi BiJ{ 4-1 BEpUINHM JIO BCIX 1HIIHX:

TynemtoBanus. [Ipuknanu.
3a momoMmoror anroputMmy JleWkcTpu 3HAHTH HAHKOPOTIIi
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9. Marouu ampecy 81.123.248.0/22 mist mignpuemMcTBa, chopmyiite
HEOOXiIHy KUIBKICTh MiAMEpex IJisi CTPYKTYpH: 3 Mepexi Ha 200 By3iiB, 1
Ha 110 By3miB, 1 Ha 50 By3miB Ta 4 Ha 9 By3miB. HaBediTh CTPYKTYpHY cXemMy
MEpEXi Ta aIPECH OTPUMAHHUX MEPEK.

10. Po3pobutu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBOaHHS
(tabmn. 1.1), ne N — KibKicTh KOMII IOTEPiB; S — KINBbKICTh MEPEXK.

2.7 Bapiaut 7

1. Meroau 3abe3neuenns inpopManiiHoi Oe3meKH.

2. VoIP. Buznauenss, XapakTepUCTUKK  Ta  MPUKIAIH
3aCTOCYBaHHSL.

3. Texnomnoris EoMPLS. IlceBnokanainy.

4. TpancnoptHi mociayru. Ilociayrn KaHaIbHOTO 1 MEpPEKEBOTrO
PIBHSL.

5. 3araspHi eJeMeHTH Ta Xapakrepucthku SIP.

6. CKC. Eranu mapkyBanHst. KOMIIOHEHTH, SIKi MapKYIOThCSI.

7. Texuonoris ATM. ®opmar KoMipKu.

8. 3a momomorow amroputmy JIeWKCTpu 3HAHTH HaHKOpPOTIIi
BIJICTaHi BiJ{ 1-1 BEpUIMHM JIO BCIX 1HIIHX:

9. Bu3sHauuTH aapeCcy MEpexi, KITbKICTh BY3JIiB B MEPEXKi, liana3oH
aJpec Ta MUPOKOMOBHY aJpecy AJisl HacTynHux anpec: 213.217.251.13/17,
51.13.221.2/15; 192.241.25.69/11; 122.64.120.0/21; 202.41.215.12/19;
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22.164.210.13/20; 11.201.152.20/22; 101.13.24.4/12; 172.54.125.169/18;
182.114.211.7/30.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHs
(tabm. 1.1), ne N — KiIbKiCTh KOMII'IOTEPIB; S — KIIBKICTh MEPEXK.

2.8 BapiaunT 8

1. Ethernet omlepaTopchkoro kiacy. XapakTepHCTHKH.

2. Texuomnoris ATM. ITn0ocKoCTi Ta piBHi.

3. Frame Relay - miatpuMka rapanTiii MpOMYCKHOI 3IaTHOCTI
BIpTyaJIbHUX 3'€THAHD.

4, dakrtopw, AKi BIDIMBAIOTH Ha CTPYKTYPY JOKAIBHUX i TII00aIBHHX

MEPEK.

5. ®opwmar kaapy nporokoiny PPP.

6. VolP. BusHaueHHs,  XapakTepUCTUKUM  Ta  IPUKIAAH
3aCTOCYBaHHSL.

7. TIporokosnu IPSec. BusHaueHHs Ta XapaKTEPUCTHKH.
8. 3a momomorow amroputmy JIeWKCTpu 3HAHTH HaHKOpPOTIIi
BIJICTaHi BiJ{ 7-1 BEPUIMHM JIO BCIX 1HIIHX:

9. Maroun aapecy 199.120.0.0/13 pmns Bamoro migANpHEMCTBA,
chopmyiiTe 8 miaMEpeK i3 OAHAKOBOIO KUTHKICTIO BY3JIiB, BA3HAYUTH aJIPECH
MEpex, IUPOKOMOBHI a/IpECH Ta KiNbKICTh BY3JIiB Y KOXKHIH MepexKi.

10. Pospobutu crpyktypHy cxemy KM 3rigHo BapiaHTy 3aBoaHHs
(tabm. 1.1), ne N — KUIBKICTh KOMIT FOTEPIB; S — KiTBKICTh MEPEK.
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2.9 Bapiaut 9

[Iporoxon po3noainenHs mitok LDP. Xapakrepuctuku.

Ethernet moBepx Ethernet.

[onsaTTs hizuyHOI Ta NOTiYHOT IHPPACTPYKTYPH.

[Migcucremu CKC. 3aranpHi yHKIIT anmapaTHUX Ta KPOCOBUX.
VPN-ceru Ha 6a3i [PSec u SSL.

Eranonna mogens ATM. ITnockocti. XapaKTepHCTHKH.
®DaxTOopH, SKi BIUIUBAIOTH HA CTPYKTYPY JIOKATHHUX 1 TI00aTEHIX

NogapkowbdPE

Mepexk
8. 3a momomorow amroputmy JIeWKCTpu 3HAHTH HAHKOpPOTILIi
BIJICTaHi BiJ 6-1 BEPUIMHM JIO BCIX 1HIIHX:

9. Maroun agpecy 214.15.240.0/21 myst mianpuemcTa, chopmyiite
HEOOXiIHy KUIBKICTh MiAMEPEX st CTPYKTypH: 3 Mepexi Ha 400 By3uis, 1
Ha 200 By3miB, 1 Ha 90 By3miB, 1 Ha 50 By3miB Ta 4 Ha 9 By3miB. HaBexith
CTPYKTYpHY CXEMY MEPEXKi Ta aJpecy OTPUMAHUX MEPEK

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(tabmn. 1.1), ne N — KibKiCTh KOMII FOTEPiB; S — KiIBbKICTh MEPEXK.

2.10 BapianT 10

1. MPLS. Crex mitok. Onepartii 3 MiTKaMu.
2. CKC. Eranu mapkyBanus. KoMIOHEHTH, sIKi MAPKYIOTHCS.
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3. 3axWcT BimmajseHoro IoCTymy (ayTeHTH(DIKaIlis, aBTOpH3allis,
ayJIuT).

4. Craumapt H.323. 3aranbHi eleMEHTH Ta iX XapaKTePUCTHKH.

5. Tpaucnoptai mocayru. CTpyKTypa Mepexki ormepaTopa 3B°SI3KYy.
[ocayru ¢izuunoro piBHs.

6. Ethernet omeparopchkoro kiacy. XapaKTepUCTHKH.

7. Etanonna mozgens ATM. ITnockocti. XapakTepuCTHKH.

8. 3a momomoroxo amroputmy JIeWKCTpU 3HAWTH HAHKOPOTIIi
BiJICTaHi BiJ{ 5-1 BEpIINHM 10 BCIX 1HIIHX:

9. BwusHauMTH aApECy MEPEXi, KUTBKICTh BY3JIiB B MEPEXKI, Jiana3oH
ajipec Ta IMUPOKOMOBHY aJpecy s HacTymHux ampec: 119.223.17.18/12;
206.227.41.3/19; 95.245.13.8/15; 177.32.199.16/18; 16.212.29.18/14;
89.24.197.112/20; 96.28.247.113/23; 149.3.217.9/21; 111.91.231.20/21,
216.16.9.139/26.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KiJIBKICTh KOMIT FOTEPIB; S — KiTBKICTh MEPEK.

2.11 BapianT 11

1. Texuomnoris ATM. Kareropii mocmyr.

2. TyuemoBauns. [Ipukiaau.

3. ®akrtopH, sKi BIUIMBAIOTH HA CTPYKTYPY JOKATBHUX 1 TII00ATBHIX
MEpEexX.



24

4. CKC. KaGenbHi Tpacd MiCHCTEM 30BHIIIHIX, BHYTPIIIHIX Ta
TOPH30HTANBHUX MaricTpalei.

5. Tpunnunu po6otr VPN. Buau, tunu ta moaeni VPN.

6. MepexeBi CiyKOM.

7. TlmanyBaHHs, peaji3allis Ta MATPHUMKA iHPPACTPYKTYPH.

8. 3a momomororo amroputmy JISWKCTpH 3HAWTH HAWKOPOTIIN
BiJICTaHi BiJ{ 4-1 BEPUINHM JIO BCIX 1HIIHX:

9. Maroun ampecy 71.13.48.0/20 s Bamoro miANpHEMCTBA,
chopmyiite 16 mimMepex i3 OTHAKOBOIO KIIBKICTIO BY3JIiB, BH3HAYUTH
ajipecu Mepex, IMPOKOMOBHI aJJpecH Ta KUIbKICTh BY3JIiB Y KOKHIH Mepexi.

10. Pospobutu ctpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KUIBKICTh KOMIT FOTEPIB; S — KiTBKICTh MEPEK.

2.12 BapianT 12

KomyTtoBanmii nocryr.

3araibHi €JIEMEHTH Ta XapakTepuctuku SIP.

Crangapt H.323. 3aranbHi enneMeHTH Ta iX XapaKTepUCTUKH.
Etanonna monens ATM. Ilnockocti. XapakTepuUCTHUKY.
ITomiTHka pe3epBHOTO KOTIIOBAHHSI.

Uucra IP-mepeska. 3aramphi xapakrepuctuku. [Iporokon HDLC.
3aronoBku AH Tta ESP, ix npu3HaueHHs.

3a gomomoror anroputmy JlefkcTpu 3HAWTH HaAWKOpOTIN
BIJICTaHI BiJ{ 2-1 BEPUIMHM JIO BCIX 1HIIHX:

NN
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9. Marouu aapecy 36.21.250.0/23 mis mianmpueMcTsa, chopmyiiTe
HEOOX1THY KUTBKICTh MAMEPEX sl CTPYKTypH: 3 Mepexi Ha 90 By3imiB, 1 Ha
45 By3niB, 3 Ha 10 By3miB Ta 2 Ha 4 By3nu. HaBeniTh CTpyKTypHY cxemy
MEpeXi Ta aIPECH OTPHUMAHHUX MEPEK.

10. Po3pobutu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBIaHHS
(tabmn. 1.1), ne N — KibKicTh KOMII IOTEPiB; S — KiIIBbKICTh MEPEXK.

2.13 BapianT 13

Texnomnoris EOMPLS. IlceBnokananm.
Tpancnoptai mocnyru. [locayrn KaHadbHOTO 1 MEpPEKEBOro

N =

PiBHSL
Texnomnoriss ATM. ®opMaT KOMipKH.
CxeMH Ta TEXHOJIOTIT BIIJAJICHOTO JOCTYITY.
ITouATTS (Hi3UIHOI Ta JIOTIYHOI iHGPACTPYKTYPH.
MPLS. Crtek miTok. Onepariii 3 MiTKaMH.
Texuomoriss Frame Relay. Cxema mnpocyBaHHS KaapiB II0
BipTyaJbHUM KaHaJIaM.
8. 3a momomorow amroputmy JIeWKCTpU 3HAWTH HAHKOPOTIIi
BiJICTaHi Bif 5-1 BEPIITMHM 10 BCIX 1HIINX:

Nookow



9. BwusHauuTH apecy MepeKi, KiTbKiCTh By3J1iB B MEPEKi, Aiarna3oH
azpec Ta IMUPOKOMOBHY ajapecy i HacTynHux aapec: 105.13.124.4/19;
215.229.211.13/13; 151.213.221.2/23; 182.154.115.179/28; 31.11.2.241/26;
191.7.119.0/21; 163.19.161.15/19; 188.12.253.13/20; 11.211.172.22/11;
182.114.211.7/12

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBHaHHS
(tabm. 1.1), ne N — KiIBKICTh KOMIT FOTEPIB; S — KiTBKICTh MEPEK.

2.14 BapianT 14

1. Frame Relay - minTtpumka rapasTiii TPOMYyCKHOT 37aTHOCTI
BIpTyaJbHUX 3'€IHAHb.

2. Tlouarrs disuvHO Ta JIOTIYHOIT iHGPACTPYKTYPH.

3. TIporokonu IPSec. BusnaueHHs Ta XapaKTEPHCTHKH.

4. Meronu 3abe3nieyeHHs iHPOPMAIIHOT Oe3MeKH.

5. Tlpotokon  posmomimerHs  mitok  LDP.  BusHaueHns,
XapaKTEPUCTUKY Ta MPHUKJIAAN 3aCTOCYBaHHS.

6. Ethernet mosepx Ethernet.

7. VoIP. BusnaueHHs, XapaKT€pUCTUKH, IPUKIAIH.

8. 3a momomorow amroputmy JleWKCTpu 3HAHTH HaHKOpPOTIIi
BIJICTaHI BiJ{ 8-1 BEpUIMHM JIO BCIX 1HIIHX:



9. Marounm aapecy 128.213.244.0/23 qns mignpuemMcTBa, chopmyiire
HEOOXiTHY KUTBKICTP miaMepex Uit cTpykTypu: 1 mepexa Ha 200 By3mis, 1
Ha 110 By3niB, 3 Ha 20 By3niB Ta 4 Ha 5 By37iB. HaBeniTh CTpyKTypHY cxemy
Mepexi Ta apecy OTPUMaHUX MEPex

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KiIbKiCTh KOMIT'FOTEPIB; S — KIIBKICTh MEPEXK.

2.15BapianT 15

1. Iadpactpykrypa mepexi. ETanu peanizarii.

2. Tpaucnoptai mocinyru. CTpyKTypa Mepexi oreparopa 3B’sI3KY.
ITocayru ¢izuaHOTO PiBHSL.

3. Craumapt H.323. 3aranbHi eJeMEHTH Ta XapaKTEPUCTHUKH.

4. Ethernet omepaTopchKoro kiacy. XapakTepHCTHKH.

5. VoIP. BusHaueHHs,  XapakTEPUCTHKH  Ta  NPUKJIAIA
3aCTOCYBaHHSL.

6. 3aromoBoxk MPLS Ta #ioro crpykrypa.

7. Texuomoris ATM. TIimockocTi Ta piBHi.

8. 3a momomororo amropurMmy JleWKCTpHM 3HaWTH HAHKOPOTIIN
BiJICTaHi BiJ{ 4-1 BEPIINHM JIO BCIX 1HIIHX:



9. Maroun aapecy 52.174.21.0/25 pns Bamoro mmiANpHEMCTBA,
chopmyiite 8 miaMEpek i3 OJJHAKOBOKO KUIBKICTIO BY3JIiB, BU3HAYUTh aIPECH
Mepex, IMUPOKOMOBHI a/IpECH Ta KITBKICTh BY3JIiB Y KOXKHIN Mepexi.

10. Pospobutu cTpykTypHy cxemy KM 3rifiHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KiIbKiCTh KOMII'FOTEPIB; S — KIIBKICTh MEPEXK.

2.16 BapianT 16

1. Eranonna moxens ATM. [Tnockocti. XapakTepuCTUKH.

2. ®akrtopd, SKi BIUIMBAIOTh HA CTPYKTYpy JIOKaJbHUX 1
TI00ATBHIX MEPEK.

3. 3araibHi emeMeHTH Ta Xapaktepuctuku SIP.

4, CKC. Eramu wmapkyBanHs. KOMIIOHEHTH, $Ki MapKyHOTHCS.
ITpuknan.

5. Tlpunnunu po6otu VPN. Buau, Tunu ta mogemi VPN.

6. IPv6. CrpykTypa nokansHo1 Unicast aapecH.

7. BusHayeHHs Ta XapaKTEePUCTHKH POTOKOIY PPP.

8. 3a momomororo amropurmy JIeWKCTpH 3HANTH HAWKOPOTII
BiJICTaHi BiJ{ 6-1 BEpIINHM JIO BCIX 1HIIHX:



9. Marounm agpecy 201.222.128.0/19 ms migmpremMcTBa, chopmyiire
HEOoOXiTHY KUTBKICTh TiIMEPEX IS CTPYKTYpH: 5 Mepex Ha 800 By3miB, 4 Ha
400 By3mniB, 3 Ha 200 By3:miB Ta 2 Ha 120 By3niB. HaBeniTh CTpyKTYpHY CXeMy
MEpexi Ta aipec OTPUMaHUX MEPEex

10. Pospobutu ctpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ae N — KibKicTh KOMI IOTEPIB; S — KUTBKICTh MEPEX.

2.17 BapiaunT 17

1. Tlonsrrs ¢isuuHOi Ta JIOTIYHOI 1HOPACTPYKTYpH 00’ €ITHAHUX
MEpPEeX MiIMPUEMCTB.

2. Tigcucremu CKC. 3aranphi (yHKIIII anapaTHHX Ta KPOCOBHX.

3. VPN-ceru Ha 6a3i [PSec u SSL.

4. TPv6. Ctpykrypa riobamsroi Unicast i Anycast ampec.

5. Tonsarrs FEC ra iforo knacudikarris.

6. 3Baxucr BimmaneHoro moctymy (ayreHtHbikaiis, aBTOpH3alis,
ayJIuT).

7. Craumgapt H.323. 3aransHi eJleMeHTH Ta iX XapaKTEPUCTHKH.
8. 3a momomororo amropurMmy JIeWKCTpH 3HAWTH HAMKOPOTII
BiJICTaHi BiJ{ 9-1 BEpIINHM JIO BCIX 1HIIHX:



9. Maroun ampecy 177.32.64.0/18 mis Bamoro miAMPUEMCTBA,
chopmyiite 16 mimMepexk i3 OIHAKOBOKO KIUTBKICTIO BY3JiB, BH3HAYUTH
aJipecu Mepex, IMUPOKOMOBHI a/IpecH Ta KUIBKICTh BY3JIiB Y KOKHIH MEpexKi.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBaaHHS
(tabm. 1.1), ne N — KibKicTh KOMI IOTEPIB; S — KUTBKICTh MEPEX.

2.18 BapianT 18

1. @akrtopu, sKi BIUIMBAIOTH HA CTPYKTYypYy JIOKQJIbHUX 1
TII00ATFHAX MEPEK.

2. CKC. KabenbHi Tpacd MiJICHCTEM 30BHIIIHIX, BHYTpILIHIX Ta
TOPU30HTAJIBHUX MaricTpaeii.

3.  Hpunnunu po6otr VPN. Buau, tunu ta moaeni VPN.

4. Texunonoris EOMPLS. IlceBnokananm.

5. Tpaucnoptai mnocnyru. Ilociayrd ¢i3MIHOrO, KaHAIBHOTO i
MEpEKEBOTO PiBHEH.

6. Ilporokonm  posmominenHs  Mmitok LDP.  BusHaueHHs,
XapaKTEPUCTUKY Ta MPHUKIIAAN 3aCTOCYBaHHS.

7. Ethernet mosepx Ethernet.

8. 3a pgomomororo amroputmy JleHKCTpH 3HAWTH HAWKOPOTII
BIJICTaHI BiJi 3-1 BEPIIMHY JIO BCIX 1HIIUX:



9. Marounm anpecy 181.23.248.0/22 mis mianpueMcTBa, chopMmyiire
HEOoOXiIHy KUIBKIiCTh MiAMepex Ajsl CTpYKTypH: 3 mMepexki Ha 200 By3:miB, 1
Ha 110 By3niB, 1 Ha 50 By3miB Ta 4 Ha 9 By3:iB. HaBeniTh CTpYKTYypHY cXxemy
MEpEXi Ta aAPECH OTPUMAHUX MEPEXK.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBaaHHS
(tabm. 1.1), ae N — KibKicTh KOMI IOTEPIB; S — KUTBKICTh MEPEX.

2.19 BapiaunT 19

1. OcnosHi nepearu CKC.

2. TwWmoBi CXeMH 3aCTOCYBaHHS KOMYTaTOPIB B MEPEKax.

3. Texuomnoris Frame Relay. [IpocyBanHs KaapiB 10 BipTyalsHUM
kaHanmaM Frame Relay.

4. TlomiThka pe3epBHOTO KOIFOBAHHS.

5. Yucra IP-mepexa. 3aranbHi xapakrepuctuku. [Iporoxon HDLC.
3araibHi XapaKTepUCTHKH Ta GpopMaT Kaapy.

6. ®dopmar kaapy mpoTokoixy PPP.

7. VoIP. BusHaueHHs, XapaKTEPUCTUKH  Ta  HPHUKIAIA
3aCTOCYBaHHSL..

8. 3a pomomororo amroputrmy JlefiKCTpH 3HAWTH HAHKOPOTII
BizicTaHi Bix 1-1 BEpIIMHM 10 BCIX 1HIINX:



9. BwusHaunTH apeCy MEpeKi, KiTbKiCTh By3I1iB B MEPEKi, Aiarna3oH
ajJipec Ta IMHPOKOMOBHY ajapecy Juii HacTymHux azapec: 131.15.2.241/27;
181.7.189.0/21; 63.119.211.15/19; 88.112.233.13/20; 91.213.72.25/11,
205.131.174.145/19; 113.199.211.113/13; 57.207.121.202/27;
182.154.165.179/22; 82.159.211.7/13.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBaaHHS
(tabm. 1.1), ne N — KibKiCTh KOMII'FOTEPIB; S — KIIBKICTh MEPEK.

2.20 BapianT 20

1. TlnanyBanHs,  peamizaiiis Ta  MIATPEMKAa  MEPEKEBOI
1H(pPaCTPYKTYpH.

2. Tigcucremun CKC. Oynkuii amapatHux Ta KpocoBuxX. IliaH
PO3MIIIIEHHS.

3. Texuomoris MPLS. Busnauenns i xapakrepuctuku LSR, LER,
LSP.

4. ATM. 3aranbHi xapakrepuctuku. Kareropii mociyr.

5. 3axuCT BigmaJeHOro nocTymy (ayTeHTudikaiis, aBTOpH3allis,
ayJIuT).

6. Crangapt H.323. 3arajibHi eJIeMEHTH Ta iX XapaKTePUCTHKU.

7. Anpecaris B [Pv6. Tunu anpec.

8. 3a pgomomororo amroputmy JIeHKCTpH 3HAWTH HAWKOPOTII
BiJicTaHi BiJ 2-1 BEPITMHM /10 BCIX 1HIINX:



9. Maroun azgpecy 95.252.0.0/15 pus Bamioro ImiIIpHEMCTEA,
chopmyiite 8 miaMEpeK i3 0JHAKOBOIO KITBKICTIO BY3JIiB, BU3HAYUTH aIPECH
MEpex, IMUPOKOMOBHI aJIPECH Ta KUTBKICTh BY3JIB Y KOXKHIH MepexKi.

10. Po3pobutu crpykTypHy cxemy KM 3rimHo BapiaHTy 3aBIaHHS
(tabm. 1.1), ne N — KiJIbKiCTh KOMI'IOTEPIB; S — KUTBKICTh MEPEXK.

2.21 BapianT 21

1. Mepexesa inppactpykrypa LAN\W AN, nporioHoBaHi pilleHHsI.

2. IPv6. I'moGanbhwuii ipedikec MapuIpyTH3aIlii.

3. 3a gomnomorow amroputMmy JIeHKCTpHM 3HAWTH HAHKOPOTI
BiJICTaHi BiJ{ 7-1 BEpUIMHM JIO BCIX 1HIIHX:
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4. Tlpunnunu aaminicrpyBanass CKC. Bapiautu 1o0OymoBu
ropuzoHTanbHOI mincucremu CKC.

5.  MPLS. Crek miTok. Onepaitii 3 MiTKamH.

6. Ethernet omepaTopchkoro Kiacy. XapakTepHUCTHKH.

7. Texuomoris ATM. ITmockocTi Ta piBHi.

8. Texuonoris Frame Relay. Cxema mnpocyBaHHsS KajpiB IO
BipTyaJbHUM KaHaIaM.

9. Marouu anpecy 141.12.224.0/21 nnst mignpueMcTsa, chopmyiite
HEOOX1THY KUTBKICTh TiAMEpex s CTpyKTypu: 3 Mepexi Ha 400 By3mis, 1
Ha 200 By3mniB, 1 Ha 90 By3niB, 1 Ha 50 By3miB Ta 4 Ha 9 By3miB. HaBenith
CTPYKTYpPHY CXEMY Mepexi Ta aipecy OTPIMAaHUX MEPEeXK.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaaHHS
(tabmn. 1.1), ne N — KibKicTh KOMII'IOTEPiB; S — KiNBbKICTh MEPEXK.

2.22 BapianT 22

1. 3aromoBok MPLS Ta iioro crpykrypa.

2. Iudpactpykrypa mepexi. Etanu peanizarii.

3. Tomsarrs CKC. Ilpokmagka i 3amina kabemro. 3aranbHi
peKoMeHarlii.

4. 3a pomoMorow aiaropurMy JleWKcTpM 3HaWTH HAHKOPOTII
BiJICTaHi BiJ{ 4-1 BEpUINHH JIO BCIX 1HIIHX:

5. IPv6. Crpykrypa jgokansHo1 Unicast aapecH.
6. Ethernet moBepx Ethernet.
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7. VPN-ceru Ha 6a3i [IPSec u SSL.

8. Bu3HaueHHs Ta XapaKTePUCTUKH MPOTOKOIy PPP.

9. BwusHauuTH aapecy MepeKi, KiTbKiCTh By3I1iB B MEPEKi, Aiarna3oH
ajipec Ta IMHPOKOMOBHY ampecy JUIi HacTymHuX azapec: 12.212.12.79/12;
49.216.3.0/10; 138.29.135.112/14; 129.17.25.113/29; 199.120.11.20/13,;
111.201.214.4/20; 89.0.215.213/19; 21.17.223.1/18; 137.177.11.19/11,
145.133.99.194/26.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ae N — KiIbKicTh KOMII IOTEPIB; S — KUTBKICTh MEPEX.

2.23 BapianT 23

[opiBHSIBHI XapaKTEPUCTUKH INTOOAIBHUX 1 IOKAJIBHUX MEPEXK.
Posnopgineni mynktn CKC - By371H JTOKaJIBHOT MEpEXKi.
IPv6. Ctpykrypa rinodansroi Unicast i Anycast agpec.
Honsrrs FEC Ta fioro knacudikaris.
IIporoxonu IPSec. Bu3zHaueHHs, XapakKTepUCTHKH Ta MPUKIaIN
3aCTOCYBaHHSL.

6. ATM. Tunu 3'eaHanb. 3araabHi XapaKTePUCTUKH.

7. VoIP. Bu3HaueHHs,  XapakTePUCTHKA  Ta  MPUKIAAA
3aCTOCYBaHHSL.

8. 3a gomomororo amroputmy JIeHKCTpU 3HAWTH HAWKOPOTII
BiJICTaHi BiJ{ 5-1 BEpIIMHM JIO BCIX 1HIIHX:

arwnpE
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9. Maroun aapecy 145.248.0.0/15 mis miampuemcTBa, chopmyiite
16 Mepexx i3 OJHAKOBOIO KUNBKICTIO BY3JiB, BU3HAUUTH aIPECH MEpPEeK,
IMPOKOMOBHI aJIpec Ta KiIbKiCTh BY3JIiB Y KOXKHIH Mepexi.

10. Pospobutu cTpykTypHy cxemy KM 3rifiHO BapiaHTy 3aBIaHHS
(tabm. 1.1), ge N — KibKicTh KOMII IOTEPIB; S — KUTBKICTh MEPEX.

2.24 BapianT 24

1. Po3mimeHHs XocTiB i cepBepiB. [30:110BaHHS Tpymu cepBepiB i
XOCTIB 3 320€3MEUCHHSM HaJTUITKOBOCTI.

2. TIportoxosn IPv6. Turm 3aroaoBKiB.

3. Tloprtu Ta coxeTn. 3arajbHi BU3HAYECHHS.

4. TIporokomu IPSec. BusHadeHHs, XapaKTEPUCTUKU Ta MPUKIAIN
3aCTOCYBaHHSI.

5.  ATM. Twumu 3'eqHanb. 3aranbHi XapaKTEPUCTHKH.

6. VPN-ceru Ha 6a3i IPSec u SSL.

7. Ethernet omepaTopchkoro kiacy. XapakTepHUCTHKH.

8. 3a gomomororo amroputmy JlefiKkcTpu 3HAWTH HAWKOPOTII
BiJICTaHi BiJ{ 8-1 BEpIINHM JIO BCIX 1HIIUX:

9. Maroun agpecy 13.19.224.0/20 nnst migmpuemMcTBa, chopMyiite
13 migmepex mna ctpykrypu: | mepexa Ha 840 By3niB 4 mepexi Ha 400
BYy3I1iB, 3 Mepexka Ha 150 By3miB, 1 mepexa Ha 80 By3miB, Ta 4 Ha 25 By31IiB.
HaBenite cTpyKTYpHY CXeMy MEpexi Ta aApecu OTPUMaHHX MEPEXK.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBaaHHS
(tabm. 1.1), ne N — KUIBKICTh KOMIT FOTEPIB; S — KiTBKICTh MEPEK.



37

2.25BapianT 25

[IpoTtokonu TpancnoptHoro piBHst TCP u UDP. Bikna npuiiomy.
Anpecaris B IPvo.
[InanyBanHs, peanizauis Ta NiATpUMKa iHPPACTPYKTYPH.
MPLS. Crek miTok. Onepatii 3 MiTKaMu.
CKC. Etanu mapkyBanHsi. KOMIOHEHTH, SIKi MapKyIOThCSI.
Texnonoriss Frame Relay. Cxema mnpocyBaHHS KaipiB TIO
BIpTyaJbHUM KaHaJIaM.

7.  ATM. Tunu 3'enHanp. 3araabHi XapaKTePUCTUKH.

8. 3a pomomoror amroputmy JleHKCTpH 3HAWTH HAKKOPOTII
BIJICTaHi BiJ{ 1-1 BEPUIMHM JIO BCIX 1HIIHX:

ogakwbdE

9. Bu3HAuYKUTH a/Ipecy MEPEXi, KITbKICTh By3IIiB B MEPEXi, Tiarna3oxn
azpec Ta LIMPOKOMOBHY anpecy Juisi HacTymHux azapec: 16.241.25.69/9;
132.6.129.0/19; 102.41.235.12/22; 52.174.21.243/28; 21.231.52.20/15;
111.118.24.4/12; 13.215.247.13/19; 151.75.121.2/14; 193.154.175.19/20;
42.14.21.117/29.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(tabmn. 1.1), ne N — KibKiCTh KOMII FOTEPiB; S — KiIBbKICTh MEPEXK.
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