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1 3ATAJIBHI TA TEOPETUYHI BIZIOMOCTI

Mera po0GoTm — BHUKOHaHHS CaMOCTiHHOI po0OOTH B IWIAX
3aKpIIUIEHHS TEOPEeTHYHUX KYypCiB Ta MPAKTHYHUX HABHYOK MPHU
CaMOCTIHHOMY BHBYEHHI OKpeMuX TeM mpenmery «lIpoexTyBanns
KOPIOPAaTHBHUX MEPex repenadi JaHuX».

[loBHu#l Kypc mpeAMeTy BKIIOYae B ce0e IMIaHyBaHHS TOMOJOTIi
KOXKHOT JIOKaIhbHOI 00unciroBambHOi Mepexi (JIOM) 3 SKkuX CKIamaeThes
o0’eqHaHa Mepeka MiAnpueMcTBa, mpusHadeHHs [P-angpec, minanyBaHHs
JIO3BOJy iMeH, 3'eqHaHHSA dYepe3 MapmipyTuszaropu okpemux JIOM
MiAMPUEMCTBA, 3AIMCHEHHS  BiJAJIEHOTO0 JOCTYIy JO MEpexi 3
BHKOPHUCTAaHHSIM TEXHOJIOTIH KaHAIGHOTO Ta TMPUKIAAHOTO PiBHIB
rio0aIbHUX MEpex 1 3a0e3nedeHHst MepexkeBoi Oe3Meky, K y APOTOBHUX TaK
i B OesgporoBux JIOM. Mucnumiina «[IpoekTyBaHHsS KOPIOpaTHBHUX
MEpeX TMepeAadi MAaHuX» € JOCBIJOM OTPUMaHHS TEOPETHYHUX Ta
NPaKTUYHUX 3HAHb 3 TEXHOJOTIN Ta MPaBHI JUIS THX, XTO XOYe JIETKO Ta B
HaWKOPOTILIHA TEPMiH PO3TOPHYTH, HACTPOIiTH a00 MOJEPHI3yBaTH APOTOBY,
0e31poTOBY 200 00’ €THAHY MEPEKY.

BuBueHHs naHOT AMCUMIUTIHY TIepea0adae oepKaHHsI TEOPETUIHHX 1
NPakTUYHUX HABHYOK PO3POOKK 00‘€qHAHMX KOMII'IOTEPHHX MEpEeK Ta
aHaiizy iX (yHKUIOHyBaHHA Yy cydacHOMy cepenosuuli. CryneHTn
OTPUMYIOTH BMiHHS MPOEKTYBaTH Ta aJMiHICTPYBaTH, SK JIOKaJbHI Tak i
00’emHaHI Mepexi piBHSA MacmTady MiIIpPHEMCTBA, MPAKTUYIHI 3HAHHS 3
oprasizarii Joctymy 10 Mepexi Internet.

[Ipn BUKOHaHHI caMOCTiIHHOI pOOOTH PO3TIAMAIOTHCS BCi PI3HOBUAH
JOKaIbHUX 1 TI00aJbHUX KOMITIOTEPHHX MEpEeX, OCOOIMBOCTI IXHIX
CTPYKTYp, KOMIIOHEHTIB i METO/IIB 3aCTOCYBaHHSI.

Bapiantu po3nofiisitoThCs MiX CTYACHTaMH 3TiJHO JBOM OCTaHHIM
mudpaM 3aJTiKoBOi KHIKKKA 3 KparHicTio 25. [lna mpukiagy, sKMio ABi
ocranHi muppu 03 — Bapiant Ne3, a skmo 87 — Bapiant  Nel2
(87-25-25-25=12).

CamocrtiifHa po00OTa BUKOHY€ETHCSI MUCHMOBO (B OKPEMOMY 30ILIUTI) Ta
3aXMINAETBCA Ha KOHCYJBTAIlisIX, BIIPOJOBXK CEMECTPY, JO IOYaTKy
eK3aMeHaliiftHoi cecii.



1.1 BapianTu 119 BUKOHAHHS caMocTiifHoro 3aBxanus (n.10)

KoskeH 3 BapiaHTiB caMOCTiiHOT poO0TH Mae 3 IpaKTHYHHX 3aBJaHHS
onxe 3 sikux (11.10), BKIIIOYae po3poOKy CTPYKTYPHOI CXeMH KOMIT'IOTEPHOT
mepexi (KM) srigno Bapianty 3aBaanus (tadum. 1.1, 1.2), ne N — kinbKicTh
KOMIT FOTEpiB; S — KUTBKICTh miaMepesk; IP — tum ip-agpecarrii.

Jlns BUKOHAaHHS 3aBlaHHS BUKOPHUCTOBYHTE OOMIBI Ta0HIli
OJTHOYACHO.
Tabauus 1.1 — BapianTu 3aBnanb

BapianT N S TexHnonoris Komyraniiine
Ne KAHAJBHOT0 PiBHS 00JIaTHAHHS
1 51 4 Fast Ethernet Komyraropu
2 53 3 Ethernet Konuenrparopu
3 47 4 Gigabit Ethernet Komyraropu
4 50 5 Ethernet Konuentparopu
5 46 3 Fast Ethernet Komyraropu
6 52 4 Fast Ethernet Komyraropu
7 60 6 Gigabit Ethernet Komyraropu
8 53 3 Ethernet KoHueHTparopu
9 54 4 Ethernet Konuentparopu
10 55 3 Fast Ethernet KomyraTopu
11 51 4 Fast Ethernet Komyrtaropu
12 60 5 Gigabit Ethernet KomyrtaTtopu
13 45 3 Fast Ethernet Komyraropu
14 65 6 Fast Ethernet KomyrtaTtopu
15 53 3 Ethernet Konuenrparopu
16 54 4 Ethernet Konuenrparopu
17 52 5 Gigabit Ethernet Komyraropu
18 51 4 Fast Ethernet Komyrtaropu
19 50 4 Fast Ethernet Komyrtaropu
20 52 4 Fast Ethernet Komyraropu
21 54 3 Ethernet Komyraropu
22 56 3 Gigabit Ethernet Komyraropu
23 52 3 Ethernet Konuentparopu
24 58 4 Fast Ethernet Komyraropu
25 56 5 Gigabit Ethernet KomyTraropu




Tabnuus 1.2 — BapianTu 3aBliaHb

Bapian ®diznune IP Mapmpytu- | CepBepn
T Ne cepeloBHIIE 3airist

1 Onrnynnii kadens | CratuyHa Hunamiuna | HTTP, DNS
2 Bura napa Huuamiuna | Cratmuna | DHCP,TFTP
3 OnTuunuii kabenp | Junamiuna | Cratnyna DHCP, NTP
4 Bura napa Cratuuna Cratmgna | HTTP, TFTP
5 Bura napa Juuamiuna | Junamiuaa | DHCP, DNS
6 Bura napa Cratnyna | [Junamiuna | TFTP, NTP
7 Onruynuii kadenb | Junamiuna | Junamiuna | DHCP, NTP
8 Bura napa Crarnuna | JluHamivHa DNS, NTP
9 Bura napa Huuamiyna | Juuamiuna | DHCP, DNS
10 Bura napa Crarnuna | Jwunamiuna | HTTP, NTP
11 Bura napa Crarnuna Cratnusa TFTP, NTP
12 Onruunnii kadens | CraTuuyHa CratuuHa HTTP, DNS
13 Bura napa Junamiuna CratruHa DHCP, NTP
14 Bura napa Jvnamiuna | Jdwunamiuna | DHCP,HTTP
15 Bura napa Cratnyna | [uaamiuna | TFTP, NTP
16 Bura napa Hunamiuna | Cratuuna | DHCP,HTTP
17 OnTuynuii kabenb | Junamivyaa | Jduaamiuna | DHCP, NTP
18 Bura napa Juuamiyna | Junamiyna | DHCP,HTTP
19 Bura napa Jwnamiyna | Crarnuna | DHCP, DNS
20 Bura napa Crarnuna JunamiuHa TFTP, NTP
21 Bura napa Jvnamiyna | Crarmuna | DHCP,HTTP
22 Onruynuii ka6enb | Jlunamiubna | Jlunamiuna | DHCP, TFTP
23 Bura napa Crarnuna | Junamiuna | HTTP, NTP
24 Bura napa Junamivna | CraTtudHa DHCP, DNS
25 OnTuunuii kabenp | Junamiuna | Cratuyna DHCP, NTP

1.2 IIpoexTyBaHHA CXeMH Mepe:xKi

Bynp-sxuii IpoeKT KOMIT FOTEPHOI MepeXi TOBUHEH TAKOXX BKIIIOUATH
rpadiuHy 4acTHHY — CXEMH, SIKi JONOMAraroTh 3pO3YMITH CYTHICTh MEPEXKi,
3MOHTYBaTH ii Ta BUKOHyBaTth ii cympoBinm. Cxema — 1e rpadiuauit
KOHCTPYKTOPCBHKHH TOKYMEHT, Ha SIKOMY BiJOOpa)XCeHi y BHUTJISAI YMOBHHUX
300pakeHh a00 TO3HAYEHb CKIIAIOBI YACTHMHH BHPOOIB Ta 3B SI3KH MiX

HHMH.




CxeMH B 3aJIEKHOCTI BII €JIEMEHTIB 1 3B‘SI3KIB MDK HHUMH
PO3IUIIOTHCS Ha TaKi BUIH:

— cTpykTypHa cxema El (Bu3Hauae OCHOBHI (DYHKITIOHABHI
YaCTHHU BUPOOiB, X 3HAYCHHS Ta B3aEMO3B SI3KH);

— (¢yskuionanpHa cxema E2 (coyXuTh A po3‘SICHEHHS MPOLECIB,
K1 MIPOTIKAIOTh B OKPEMUX (YHKIIOHAIBHUX KOJIaXx BUpoOy abo y BUpoOi B
iomy);

— mnpuHnumoBa (mMoBHA) cxemMa E3 (BuU3Hawae TMOBHUH CKIIam
€JIEMCHTIB Ta 3B‘5I3KiB M)XK HUIMH Ta Ja€ AeTalbHe YSABICHHS PO MPUHIHUITN
poboTu BUpoOy);

— cxeMa 3‘eqHaHh B4 (mokasye 3°‘€HaHHS CKJIQJIOBHX YaCTHH
BUPOOIB Ta BH3HA4Ya€ MPOBOAM, KI'YTH, Kabenm abo TpyOompoBojmu, 3a
JTIOTIOMOTOF0 SIKMX BUKOHYIOTBCS 111 3°€THAHHSI, @ TAKOK MICIIS 1X 3°€THAHD Ta
BHBCIICHHS );

— cxema migkiarodueHHs ES (mokasye 30BHIMIHI  IMAKITIOYEHHS
BUPOOIB);

— 3aranpHa cxema E6 (BU3HAauyae CKIafoBi YaCTHHU KOMIUIEKCY H
3‘€IHaHHSA X MDXK COOOI0 Ha MicIli eKCIuTyaTartii);

— cxema po3MilleHHs (BH3HAayae€ PO3MIMICHHS CKJIaJOBUX YaCTHH
BHAPOOY, IPY HEOOXITHOCTI TAKOX JUKTYTIB, TPOBOIB, KaOeIo);

— oO0‘eqHanHa cxema (cxema, KOJM Ha OJHOMY KOHCTPYKTHBHOMY
JOKYMEHTI BUKOHYIOTBCSI CXEMH JIBOX a00 KINbKOX THUIIIB, BHITYLICHUX Ha
OJIVH BHPIO).

Konu MoBa e mpo KOMIT'IOTEpHY MEpPEXY, 3a3BHUYail BUKOHYIOTh
cXeMy CTpYKTypHy (Ha 6a3i E1) Ta MmonTaxHy (Ha 6a3i ES).

CTpyKTypHa cXeMa MepexXi JEeMOHCTpYE 3B’S30K OCHOBHHX
KOMITOHEHTIB MEPEKi Y BUTJIAI 3arajibHOI CTPYKTYPH; MOHTa)KHA — 3B’ SI3KH
MiX KOMIIOHEHTaMH MeEpeXi, pO3MIlIeHUMH Ha TuiaHi odicy (OymiBii),
po3TanryBaHHs KabeliB Ta KopoOiB, TOUOK TMepexo1y Mik MOBEpXamH, abo
OyIiBIISIMHL.

Ipocti npuknanu cxem E1 ta ES HaBeneni na pucynkax 1.1 ta 1.2,
BIJIIIOBITHO.
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Ha erani mpoekTyBaHHS CTPYKTYpHOI cxeMH 00’€IHaHOI Mepexi
HEOOXiTHO BpaxyBaTH BCi MOMepenHi eramu poOOTH 1 3amadi, sKi Oyiu
noctapieHi. Tak, CTpyKTypa Mepexi MoBHHHa OyTH B3a€MOIIOB'A3aHa 3i
CTPYKTYPOIO OpTraHi3alii B IIIOMY i IJIAHYBaHHSM MPHUMIIIEHh YCTAaHOBH.
®di3uyHe 3'€¢lHAHHS EJICMCHTIB MEpeXi MOBHHHO BIJAIMOBIIATH BHMOTaM
(yHKIIOHYBaHHS amapaTypd, a TMpOKIalaHHs KabemiB, pO3MIIICHHS
poOoumx cTaHLii Ta cepBepiB, BIAMOBIIATH 3arajbHii MepexkeBil
iHppactpykrypi. CepBepHe OONamgHAHHA pPO3TANIYEMO B OKPEMOMY
MPUMIIICHHI, 110 3HAXOAUTHCS, TI0 MOXKJIMBOCTI, HA OJTHAKOBOMY BUJIAJICHHI
Bil BCiX KIHIICBHX BY3JIiB MEpeXi 1 poOOYMX CTaHIM, IO JTO3BOJUTH
CKOPOTUTH BUTPATH Ha NPOKIAAKY KaOelliB, X JOBXKHHY 1 KIIbKICTh KOPOOiB
il HUX. Ilpm 1poMy cepBepHE NPHUMILICHHS IIOBUHHO MaTu JOCHUTh
MOTYXHY CHCTEMY OXOJIOJUKEHHS 1 BEHTWIIOBaHHS, W00 3a0e3Me4nuTH
HOpMaJibHe (DYHKIIOHYBaHHs anaparypu. [limaH po3MillleHHS MepeKeBHX
NPUCTPOIB, IPOKJIAAKH KabeiB, pO3MillleHHs cepBepiB 1 poOOYMX CTaHIIH B
yCTaHOBI Tpe/ICTaBIICHUI Ha PUCYHKY 1.3.

Cepsepkas Kabuser HavansHwea
b (S D' 07AENa Kagpod
KaBuwer KaBiner @' LY 8\'
AMpextops cexperapa” \L /\ v anva
' P “"i":; :f;"‘;‘“ | Qraen Kagpos 5
— Lee - - @ O
e e - | O
Oraen npopax Byxrantepus ) s Otgen
f peKnanl . [ WeEneA0BaHIi
1 My . X L
@ @ $ 88 P |om @ @ @

Pucynok 1.3 - Cxema po3MilieHHs] MepexeBoi iHQpacTpyKTypu

[lepeiinemo Temep A0 CTPYKTypu Mepexi. PosrimsHyTnii cermeHt
3araibHOT 00’€THAHOT Mepeki MICTUTBh Oe3Jid pi3HUX NpucTpoiB. s
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HaJlaHHs JocTyny KopuctyBauiB JIOM no mepexi [HTEepHET, IEHTPaILHOTO
odicy Ta IHIINX JIOKATEHAX MEPEX MiJIPUEMCTBA B Hilf BUKOPHUCTOBYETHCS
mapmpytuzarop D-Link DSL-584T. L{s monenb Oyna oOpaHa uepe3 CBOO
JELIEBU3HY 1 JOCTATHIO (DYHKUIOHATIBHICT I PO3IJISIHYTOTO HEBEITUKOTO
cermenty ycraHoBu. D-Link DSL-584T ocnamenuii BOymnoBanum ADSL
MOJEMOM, IO IO3BOJIUTH HAM OpPraHi3yBaTH IIMPOKOCMYTOBHH IOCTYII 0
Mepexi [HTtepHer Oe3 3acTocyBaHHsS crenianbHOro oOmamHaHHA. Kpim
IILOTO, JaHa MOJEINH JIETKO HalamTOBYEThCs depe3 WEB-iHTepdeiic, mo
JO3BOJIMTh WIBHAKO 1iHTErpyBaTH 1i B MepexkeBy I1HPpPACTPyKTypy.
IlenTpanbHe Miclie B CTPYKTYpi CTBOPIOBAHOI MEpEXi 3aiiMae KOMYTaTop
D-Link DGS-1224T / GE 3 22 moprammu 10/100 / 1000Base-T. Y
PO3TIIIHYTIH Mepexi BChOro 15 poOodYMx CTaHIM, TpH CEpBEPH 1 OTUH
MapLIpyTH3aToOp, TOMY HOOYAyBaTH MEPEKy MOMIMBO HA OCHOBI TUIBKH
oJTHOTO KomyTaropa. Lle J03BOJIMTh YHUKHYTH 3aCTOCYBaHHS JIOJATKOBHX
MaJIOTIOPTOBUX KOMYTAaTropiB, pO3MIlllyBaHUX 3a3BHYaid, y BiAzijax.
PosrnsHyTa MOMENb iAeanbHO MAXOAUTH HAM 1 JJIS TOTO, MO0 PO3JUTATH
MepexXi Ha TpU BIpTyaIbHUX MEpexi: Iuia Oyxranrepii Ta Biagily kKaipis i
JOCHTI/DKEeHb, KepiBHUITBa Ta iHmMX. [lomim Ha BipTyaJbHI Mepexi
3miicHUMO 3a TexHoJoriero VLAN. BukopucroByBaHU HaMH KOMYTaTOp
HiATPUMYE IIF0 TEXHOJIOTIIO.

Jns Toro mo6 3a0e3nmeuntn Oe3meKy CepBEpiB y CIPOEKTOBaHii
Mepexi 3acToCyeMO HasBHI amapaTHi MikMepexeBi ekpanu D-Link
DFL-200 mo omHOMy Ha KoxeH cepBep. JlaHi MibKMepexeBi eKpaHU
NpU3HAueH] JJsI HEBENWKHUX OpraHizaliii i ToOMy MOpiBHSIHO HEJIOPOri Ta
npocTi B HanamtyBanHi (Web-inrepdeiic), BomoaioTh 1octatHiM HabopoM
¢byHKUi. Y Mepexi MbKMepexkeBi eKpaHH OyIyTh BHKOPHUCTOBYBAaTHCA 3
BKIIFOYECHNMMH ~ (QYHKIISAMH  (inpTpartii makeTiB, ¢imbTpamii BMicCTy,
¢biTbTpaMHi N0 MPOTOKOJAX, sIKi 3a00pOHSIOTH BCE, KPIM HEOOXiAHUX IS
poboTu cepBepiB i HamaHHA AOCTyIy a0 Mepexi IHTeprer. [lpm mpomy
JOCTYH B Mepexxy [HTepHeT 3 ABOX cepBepiB i 3 HEl 10 LMX cepBepiB: cepBepa
MIOKYMEHTOO00ITy Ta daimoBoro cepepa Oyzae 3abdiokxoanmit. KpiMm TorO0,
JaHi MDKMEpeKeBl eKpaHW BOJOAIIOTH BOyHoBaHOIO cucTemoio IDS 3
MOXIJIMBICTIO pPEECTpaIllii oI 1 BIAMPaBKHU MOBIIOMIICHb Ha EJIEKTPOHHY
NOLITY agMiHICTpaTopa, a TakoX MOXIHUBICTIO BHsBIEeHHS arak DDoS i
MOJKJIMBICTIO OHOBJICHHSI MOJICNI BHUSIBIICHHSI aTak uepe3 Mepexy [HTepHer.
Takox y posrmsnyTit JIOM mpucyTHi Tpu cepBepa: QaiiioBuii cepsep,
cepBep MOKyMeHTooOITy Ta IHTepHeT-cepBep, Ha 0a3i sIKOTO peajli3oBaHUN
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KCIIYIOUui  MpoKci-cepBep, ciyx0a dns, cepBep OHOBIICHb 1
[EHTPaNTi30BaHOTO aMiHICTpyBaHHA aHTHBIpycHOTO 113 Kacnepcrkuii.

Ha Bci TppoX cepBepax BCcTaHOBIIEHaA omepalliiiHa cuctema Windows
Server 2008. IIpokci-cepBep siBisie coboto nporpamuunii npoaykt UserGate.
TakuM 4MHOM, CTPYKTypa Mepexi y BUIISIAI (DYyHKIIOHATIBHOI CXEMH Ma€
BHTJISII, TIpEICTaBIICHUH Ha pUCYHKY 1.4.

. *\—% MspwPY’usam
[y 1 B
=k 2

Cepeep  Meskcoteeoii Sipa 1 u
EBOPAT- UenTp Kommyrarop

HoeyrmersToobopor
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Pucynok 1.4 — dyHKIIiOHATBHA CXeMa MEPEXKi
Jlaii BUKOHYyEMO 3aMiHy €JIEMEHTIB MEpeKi Y BHUTJISAAI KapTHHOK Ha
CTPYKTypHi enemeHTH (puc.l.l) i oTpuMaeM CTPYKTypHY CXeMy OJHOTO
CerMeHTy 00’€JTHaHOT Mepexi.

1.3 Po3paxyHoK /I0B:KHHH Kadeaio

Cepennto noBxXHHY Kabemro Lep, sikMii HEOOXITHUI I TIPOBEICHHS
MOHTa)Xy MEpeki, MOXHA pO3paxyBaTH 3 BHUKOPHUCTAHHSAM EMITipHYHOL
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dopmynn, BUXOASYH 3 MPHUIYLIEHHS, OI0 poOOYi CTaHLil PO3MOIiNeHi Mo
wroti ogicy piBHOMIpHO:

:( max+Lmin) (11)
cp 2 ) .
ne Lmin 1 Lmax — JOBXUHH KaOeNbHOI Tpacw Bil TOYKH PO3MIIICHHS
KpOCOBOTO 0O0JagHaHHS 10 I1HQOPMAIIMHOTO pPo3’e€My HAMOIMK4IOT Ta
Halanpioi po6ovoi cTaHIlii, BiAMOBIAHO, 3 ypaxyBaHHSM TEXHOJOTI4HOI
MPOKITAAKH Kabewro, yCiX CIyCKiB Ta IMiJHOMIB, TOBOPOTIB Ta 0COOIMBOCTEH
OymiBmi. Ilpm Bu3HaueHHI JOBXWHM Tpac L HeoOximHO momaTu
TEXHOJIOTYHUHN 3arac BeanunuHor 10% Bix 3arajibHOI JOBXUHU Ta 3armac X
JUIS  TPOIeNyp PpO3BEACHHS Kalemo B pO3MOAUIBHOMY BY3T Ta
iHpopmauiiiHomMy po3’emi. Takum uynHOM, TOBKMHA Tpac L cknane:

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

ae N — KUTBKICTh aKTHBHHX MEPEKEBUX IPHUCTPOIB B MPOBITHUX CErMEHTax
Mepexi, Hampukian, poOodYi CTaHIii, cCepBepH, KOMYTaTOpH, MeEpPEexKeBi
NPUHTEPH, MapUIPYTH3aTOPH.

B Oyxtax UTP-5¢ mo 305 metpiB kabenro, TOMy Uil BU3HAYCHHS
3araibHOT KiTBKOCTI HeoOXiqHUX OyXT, Tpeba L moximuru Ha 305.

1.4 Buznauenns | P -agpec

IP-anpecu sBISIOTH COO0I0 OCHOBHHU THIT apec, Ha MiACTaBi SKUX
MEPEKEBUI PIBEHb Mepeac MakeTH MiK Mepexamu. MepexeBy aipecy
BCTAHOBIIIOE KOPHCTyBau (amMmiHicTparop) ab0 BOHA TPH3HAYACTHCS
JTuHaMivHO, ipoTokosioM DHCP 3 niama3oHy BUIICHUX apec.

Homep By3ma (agpeca host) He Moe CKIagaTucs TiABKH 3 OIHHX
OJIVHUIIb 200 HYIIB. SIKIO B MOJIe afpecy By3ja BCi HYI, 11 O3HAYAE, 10
3aJa€Thes HOMEp (aapeca) Mepexi abo miaMepexi. Y KIIacoBiil aapecarii
MaEeMO HEJOUIIbHICTh BUKOPUCTAHHS aIPECHOTO TMPOCTOPY LIS HEBEITUKUX
MEpEeX, TOMY BBEICHE JIOJATKOBE IOJIC, 1[0 Ma€ Ha3By - Macka MEpexi.
Jonaroun koxHiit IP-ampeci Mmacky, MO>KHA BiZIMOBHUTHUCS BiJl TOHATH KJIaciB
ajipec 1 3poOHTH cHCTEMY ajpecarliii OiIbIIl THYYKO0.

besnepepBHa MOCHIAOBHICT OJUHHIL B CTApPIIMX PO3PAAAX MACKH
3a/la€ YHCIO PO3PSAIB aIpecH, SAKi BITHOCATHCA 10 HOMEpa MEpexi.
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Moutoamii po3psau Macku, 1o JOpiBHIOOTH 0, BIIMOBINAOTH po3psaaM
aZipecy By3Jia B MEPExKi.

BuKOpHCTOBYIOUM MACKH Pi3HOT TOBKUHU AJISi CTBOPEHHS IMTiAMEPEK,
aJMiHicTpaTop Moke (OpMyBaTH MiJAMEpEXi PI3HOTO PO3MIpy B Mexkax
onHiel aBTOHOMHOI cuUCTeMH. TakMM YWHOM, MAacKH 3MiHHOI JOBKHUHH
(Variable-Length Subnet Mask - VLSM) 103BoiAIOTE CTBOPIOBATH
miIMepexi pi3HOro po3Mipy, NMpH HBOMY THYYKO 3aJal04Y TPaHUIl MiX
TOJIEM aJ[pecH MEPEKi 1 ToJIeM aIpecH By3ia.

VLSM naroTh MOXKIHMBICTH 3aJiiTH OLIbIIE HIK OJHY MAacKy
MiIMEPEKi B MEKaxX BHUAICHOTO aIpeCHOTO MPOCTOPY MEPEKi.

Hanpuxnan, mns ¢opmyBanHs Mepexx mo 30 Bys3sniB y KOXHii
moTpiOHO 27 PO3PsAAiB MacKH, SKi MICTATh OIMHHII, a JJIs CTBOPCHHS
Mepexi, ska 3'eHye mapy mapuipytuzatopiB (“'Touka-touka"), MOTpPiOHO
BChOTO JIBI aJjpecH, Macka moBuHHa Matu 30 Oe3nepepBHUX OAWHUIL. [Ipu
bOMY 4YacTHHAa aApPECHOTO NPOCTOPY MOXe OyTH BHKOpHCTaHa IJis
cTBOpeHHS Mepex mo 30 By3miB, a yacTWHA HE3aWHATHX ajpec - st
(dbopmyBaHHS Hap ajpec MpH CTBOPEHHI 3B's3KiB ""ToUKa-ToUKa'".

Mpumirka. [Ipu BukopucranHi Macku B 30 IBIHKOBUX PO3pSIIiB IBa
MOJIOJIUIMX PO3PSAN B aapeci M03BOJAIIOTE chopmyBaru 2% = 4 anpecu, 3
SKHX TIepIIMi moTpibeH i anpecamii Mepexi, Opyruil i Tperid - s
azipecalii By3JiB, a YeTBEPTHH - B SIKOCTI ITUPOKOMOBHOT aJIpECH.

PosrnsiHemMo mpakTuyHe 3aBaaHHs 3 (opMyBaHHS migMepex i3
0THAKOBOIO KiTbKicTIO BY3.J1iB. [lounemo 3 popmyBanHs mepex kiacy C.

Maemo aapecy Mepexi - 212.24.222.0 / 24.

Pozminnmo 11 Ha 2 migMepexi, JUIS IOTO BHUKOPUCTOBYEMO 1 OiT
Mackd. Macka 301bIuThes Ha 1.

212.24.222.0 | 0000000 / 25 (255.255.255.128)

255.255.255.1 |

Ieprra migmepesxa 212.24.222.0 / 25.

Hianazon anpec - 212.24.222.1 - 212.24.222.126, 212.24.222.127 -
HIMPOKOMOBHA ajipeca.

Jpyra ninmepexa 212.24.222.128 | 25.

Hianazon anpec - 212.24.222.129 - 212.24.222.254, 212.24.222.255 -
HIMPOKOMOBHA ajpeca.

Maroun wmacky 255.255.255.224 (/27) wmoxemo otpumaru 23
mizamMepex i 2°-2 By3iB.
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ko anMminicTpaTopy BuaLIeHa aapeca Mepexi kiacy C (1opiBHIOE
198.11.163.0) i oMy HeoOXimHO cTBOpUTH 10 KOMIT'IOTEPHHUX ITiAMEPEXK IO
14 By3niB, To A aapecanii 10 migmepesk moTpiOHO 4 po3psau aapecu (4
Oita). Y 1poMy BUIMAIKy MaKCUMAIBHO MOKHA OyTH 3a1aTH 16 migmepex mo
14 By3niB y xoxHiil. 3 16 migmepexx agmiHicTpaTop BukopuctoBye 10, a
permrTa 6 BUKOPUCTOBYBATHCS HE OYIyTh (PE3CpPBHI).

VY nmpakTHYHUX BUTAIKaX Mepexi (OPMYIOTHCS 3 Pi3HOIO KiTBbKICTIO
BY3JIiB B MEPEKi.

PosrnsiHeMo mpakTu4He 3aBaaHHs 3 (opMyBaHHS HiAMepe:x 3
BHKOPHCTAHHSIM Macok 3MiHHOI JoB:xkMHM. JlaHa azgpeca Mepexi
200.33.224.0/24 1 macka, HeoOxinHO chopmyBatu 9 miamMepek:

— 3 migmepexi Ha 50 By31iB;

— 3 migmepexi Ha 10 By3tiB;

— 1 minmepexa Ha 4 By37a;

— 2 migMepexi Ha 2 BY3IH.

[Ticns 36inpmenns Mmacku Ha 2 6itu (200.33.224. |00| 000000) maemo
HACTYIIHI MiMepexi:

— 200.33.224.0/26 — nepiua Ha 62 By3iu (Buniisgemo Ha 50 By3iiB);

— 200.33.224.1-200.33.224.62 — niana3ow;

— 200.33.224.63 — mmpoKOMOBHa ajzipeca;

— 200.33.224.64/26 — npyra Ha 62 By3mu (BUuaiIsieMo Ha 50 By3IIiB);

— 200.33.224.65-200.33.224.126 — niana3oH;

— 200.33.224.127 — mmpoKOMOBHa ajipeca;

— 200.33.224.128/26 — tpets Ha 62 By3:u (BuaisieMo Ha S50 By3iB);

— 200.33.224.129-200.33.224.190 — niana3os;

— 200.33.224.191 — mmpokOMOBHa afpeca;

— 200.33.224.192/26 — migmeperxa Ha 62 By3nu (IO JUIHMO IaJTi IO
10 By3miB).

ITicmst 36inbIenns Macku Ha 2 6itu (200.33.224. 11 |00| 0000) maemo
HACTYITHI IiMepexi:

— 200.33.224.192/28 — uerBepra Ha 16 By3miB (Bumiisemo Ha 10
BY3JIiB);

— 200.33.224.193-200.33.224.206 — niana3ow;

— 200.33.224.207— mmupoKOMOBHA ajipeca;

— 200.33.224.208/28 — ’sira Ha 16 By3:miB (Bumiasemo Ha 10 By3IiB);

— 200.33.224.209-200.33.224.222 — niana3ow;
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— 200.33.224.223 — miupoKOMOBHa ajpeca;

— 200.33.224.224/28 — mocra Ha 16 By3miB (Buaiisiemo Ha 10
BY3JiB);

— 200.33.224.225-200.33.224.238 — niana3ow;

— 200.33.224.239 — miupoKOMOBHa ajpeca;

— 200.33.224.240/28 - migmepeska Ha 14 By3:miB (110 JiTAMO Jati Mo
4 By31m).

ITicns 36imeirennst macku Ha 1 6iT (200.33.224. 1111 [0] 000) maemo
HACTYITHI IiMepexi:

— 200.33.224.240/29 — choma Ha 6 By3J1iB (BUALIIEMO Ha 4 BY3JIN);

— 200.33.224.241-200.33.224.246 — nianazow;

— 200.33.224.247 — miupoKOMOBHa ajipeca;

— 200.33.224.248/29 - minmepesxa Ha 6 By31iB (11f0 AUTHMO JaJti mo 2
BY3IIH).

ITicna 36imbrenns macku Ha 1 6iT (200.33.224. 11111 |0] 00) maemo
HACTYITHI IMiaMepexi:

— 200.33.224.248/30 — BocbMa Ha 2 By31H;

— 200.33.224.249-200.33.224.250 — nianazow;

— 200.33.224.251 — mmmpoKoMOBHa afpeca;

— 200.33.224.252/30 — neB’sita Ha 2 By3IH;

— 200.33.224.253-200.33.224.254 — niana3os;

— 200.33.224.255 — mmpokoMoBHa ajpeca.

TaxkuM 4rHOM OTpHUMAaH 9 MiAMEPEXK 13 Pi3HOIO KUIBKICTIO BY3JIIB.

1.5 Bu3HayeHHsI ONTUMAJIBLHUX MAPIIPYTIB

ITpotoxon OSPF (Open Shortest Path First) - Bubip naiikoporiioro
NUBIXy nepumM. Po3rissHeMo anroput™ poOOTH MPOTOKOITY.

Kpok 1 - koxen poyrep Oyaye Tpad 3B'S3KIB Mepexi, B SIKOMY
BepLIMHaMHU € poyTepH i IP-mepesxi, a peOpamu - inTepdeiicu poyrepis. Bei
poyTepr OOMIHIOIOTHCS 31 CBOIMH CyciflaMu Ti€ro iH(opMmalliero mpo rpada
Mepexi, SKOMy BOHH MAlOTh J0 JaHOTO MOMeHTy. [loBimomueHHs, 3a
JIOTIOMOT'OF0 SIKHX TIOIIHPIOETHCS TOTIOJIOTIYHA 1H(OpMAaIisi, Ha3UBAIOTHCS
oroyiomeHHsiMA Tpo ctaH 3B'3KkiB Mepexi (Link State Advertisements,
LSA). IIpu nepenadi TomororiyHo1 iHpopMaIii poyTepH ii He 3MiHIONWTE (Ha
Binminy Big RIP). ¥V pesynpraTi Bci poyTepu Mepexi pO3TaIIOBYIOThH
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IIGHTUYHUMHU BigoMoOCTsMH Tpo rpadi Mepexi, siki 30epiratoTecs B 0asi
JTAHUX TIPO TOTIOJIOTII0 MEPEXKI.

Kpok 2 - 3HaxokeHHS ONTHMAIBHUX MapIIPyTiB 3a JOMOMOTOIO
OoTpuMaHoOro rpada. 3aBIaHHS BHPILIYETHCA 3a JONOMOIOI0 aIrOPUTMY
Jeiikctpu. Anroputm JleWKcTpu 009HCITIOE HAHKOPOTIIUH MIISX MK JIBOMA
TOYKaMHU B MEPEKi, BHKOPUCTOBYIOUH Tpad 3a METOJIOM BY3JIiB i KOPIOHIB.
[lpy mpoMy KOXKEH pOyTep BBakae ceOe LEHTPOM Mepexi 1 mIykae
ONTUMAILHAA MapIIpyT 10 KOKHOI BiIOMOI HOMYy Mepeki. Y KOKHOMY
3HalIEHOMY MapIIpyTi 3alaM'sTOBY€ETHCS TIIBKHA OAMH KPOK /10 HACTYITHOTO
poytepa. [aHi mipo 11eii KpoK MOTPAIUISIIOTH B TAOIUITI0 MapIIPyTH3AITIi.

[IpeacraBumo poboty anropurmy edkcTpu.

Jlan 3BakeHuii opieHTOBaHWM rpad Oe3 Imerenb i AYT HETaTHBHOTO
Bary. 3HalTH HaWKOPOTII NUISIXH BiJ Jeskoi BepmHu "A" rpada mo Bcix
IHIIUX BepmHH 1bOro rpada. KoxHill 3 BEepIIMH 3iCTABUMO MITKYy -
MiHIMaJIbHE BiJJOME BiJICTaHb BiJ Ii€l BepIIMHU 10 "A". ANTOPUTM IpaItoe
MOKPOKOBO - Ha KOXHOMY KpOIli BiH "TPOXOAWTH" OAHY BEpIIMHY 1
HaMaraeTbcs 3MEHITYBaTH MiTKU. PoboTa anroputMmy 3aBepuIyeThCs, KOJIU
BCl BepiIMHM mpoiiaeHi. [wimiamizamis. Mitka camoi Beprmau "A"
nokyafgaeTsess piBHOWO "0", MITKM IHIIMX BEpIIMH - HecKiHdeHHOCTi. Lle
BigoOpaskae Te, 110 BifcTaHi Bix "A" 10 IHIIMX BEpPIIMH MOKH HeBigomi. Bei
BEpLIMHU rpada mo3HAYAIOTHCS 110 HE MPOMAEHI.

Kpok anropurmy. SKmo Bci BepIIMHM TNPOWACHI, aIrOpUTM
3aBeplIyeTbca. B iHmOMy BumaakKy, 3 IIe HE NPOWICHUX BEpPLIMH
BUOMpAEThCs BEpIIMHA 3 MIHIMAIBHOIO MITKOW. PosrmsmaioThes Bci
MOJKJIMBI MapmipyTi. Bepmmau, B ki BeAyTh pedpa, Ha3UBalOTh CyCiaMu
miei BepmmHU. i KOXHOTO Cycia BEpUIMHH, OKPIM BiAMIYEHHX K
MIPOMICHI, PO3TIITHEMO HOBY JIOBXHHY IUISAXY, SKa JOPIBHIOE CyMi 3HaYEeHb
MOTOYHOT MITKH 1 JIOBXHHU pedpa, 110 3'€HYyE€ BEPIIUHY 3 IUM CYCIJOM.
SIKmo oTpuMaHe 3HAYEHHS AOBXKMHM MEHINE 3HA4YeHHS MITKH Cycifa,
3aMiHMMO 3Ha4E€HHS MiTKH OTPUMaHHM 3HAYCHHSM JTOBXMHU. POo3risHyBILn
BCIX CYCiZliB, HAMITHMO BEpIIMHY U SK BiIBiIaHy 1 TOBTOPHUMO KpPOK
AITOPHUTMY.

Po3risiHeMO BUKOHAHHS allrOPUTMY Ha IPHUKIafl rpada, HoKa3aHoro
Ha pucyHKy 1.5. Hexaii moTpiOHO 3HaiiTH HaiikopoTii Bincrani Bim 1-i
BEPIIMHM JI0 BCIX 1HIITUX.



18

Pucynok 1.5 — I'pad mepexi

KonamMu mo3HauyeHi BEpIIMHH, JIIHIAMHU - IUISIXYy MDK HUMH (pebpa
rpaga). Y Kojax Mo3HayeHi HOMEpPHU BEpLIMH, HaJ peOpamu MO3HAa4YeHa iX
«miHay - JOBXWHA HUBIXY. [lopsa 3 KOXHOIO BEpPHIMHOK UYEPBOHHM
MO3HAYEHa MiTKa - IOBXKMHA HAHKOPOTIIOro NUISIXY 3 BEPLIMHU 1.

[Mepmmii kpok (puc. 1.6). PosrmsiHemo kpok anroputmy JledkcTpu
JUTS HAWIOTO MpUKIany. MiHiManbHy MiTKy Mae BepunHa 3a HomepoM 1. i
cycizamu € BepmHu 2, 3 1 6.

Pucynok 1.6 — Ilepmmii kpok 004HCICHD

[Nepmmii o uep3i cycin BepmyHY 1 - BepIIMHA 2, TOMY L0 AOBXHUHA
nusaxy 1o Hei MiHiManeHa. JloBkMHaA muiiXy B Hel depe3 BepmmHy |
JOPIBHIOE CyMi HAKKOPOTILOT BiICTaH1 O BEepIIMHH 1, 3HAYEHHSM ii MiTKH, 1
TOBXUHH pedpa, 1m0 e 3 1-1 B 2-y, Tob6to 0 + 7 = 7. e MeHIIe TOTOYHOL
MITKH BEpIIMHH 2, HECKIHYEHHOCTi, TOMYy HOBa MiTKa 2-i BepIIMHU
TIOpiBHIOE 7. AHAJIOTIYHY OTIEPAIIif0 MTPOBOIUMO 3 JBOMA HIIUMH CyCiaaMu
1-i BepmwHU - TpeThoi 1 6-1 (puc.1.7).


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

19

Pucynox 1.7 — [IpogoBxkeHHs TIEpIIOro KPOKy 00UHCIIECHb

Bci cycinn Bepmmau 1 mepeipeni. [loToune MiHiMaabHa BiICTaHb 10
BEPILIMHU | BBa)KA€THCSI OCTATOUHUM i IEperiisiny He mijisrae. Bukpeciumo
ii 3 rpada, mo6 Big3HAYMTH, IO IS BEPIITUHA MTEPETIITHYTA.

Hpyruii kpok (puc. 1.8). Kpok anroputmy mHOBTOPIOETHCS. 3HOBY
3HaXOJIMMO «HAWOMMK4IY» 3 HeBiABimaHwx BepmwuH. lle BepmmHa 3a
HOMEPOM 2 i3 MITKOIO 7.

Pucynox 1.8 — [Ipyruii kpok o04rCIeHb

3HOBY HaMara€Mmocsi 3MEHIIUTH MITKH CYCiJliB 0OpaHOi BEpIIMHH,
HaMarar4rch IpoiTH B HUX depe3 2-ry BepmuHy. Cycinamu BepImHU 2 €
BepunHU 1, 3 1 4. [lepmmii (o mopsiaKy) cycin BepIIMHM 2 - BepuiuHa 1.
AJe BOHaA BXKE TIEPETIIIHYTa, TOMY 3 1-F0 BEpPITHHOIO HIiYOTO HE POOHUMO.

Hacrynnwuii cycin Bepinau 2 - BepIiuHa 3, OCKUIBKH Ma€ MiHIMalbHY
MITKY 3 BEpIIHH, sKi He BigBimaHi. SIKIo WTH B Hei uepe3 2, TO JOBKHHA
Takoro nuixy Oyne mopiatoBatu 17 (7 + 10 = 17). Ane noTtoyHa MiTka


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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TpeTiil BepIIMHU AOPIBHIOE 9, a e MeHe 17, TOMy MiTKa HE 3MiHIOETHCSI.
Ile omun cycin BepmuHH 2 - BepimHa 4 (puc.1.9).

Axmo #Wru B Hel yepe3 2-Ty, TO JOBKHHA TAaKOro ILIAXY Oyze
JIOPIBHIOBATH CyMi HaKOPOTIIOi BiJCTaHi 0 2-1 BEpIIMHU 1 BiCTaHI Mix
BepumHamu 2 i 4, 10010 22 (7 + 15 =22) . Ockinbku 22 <, BCTAHOBIIOEMO
MITKY BEpPIIHHM 4 piBHUH 22.

Pucynok 1.9 — IIpogoBxkeHHS Ipyroro KpoKy o0YMcIeHb

Bci cycinu BepmmHu 2 meperyisiHyTi, 3aMOPOKYEMO BiICTaHb A0 HET i
MOMIYa€eMo ii K Taky, [0 BigBiJaHa.
Tperiii kpok (puc.1.10). [ToBTOprOEMO KpOK alNTropuTMy, BHOpaBIIH
BepmmHYy 3. ITicns ii «0OpoOKm» OTpUMaEMO Taki pe3yIbTaTH.
o<

Pucynoxk 1.10 — Tpertiii Kpok oOuuCIeHb

[Momanbmmi kpoku. [TOBTOPIOEMO KPOK QJITOPUTMY JUISL 3aJTUILFITHCS
BepuuH. Lle OymyTh BepinHu 6, 4 1 5, BIAMIOBITHO 10 OPSAKY. 3aBEepILICHHS
BUKOHAHHS QJITOPUTMY. AJTOPHTM 3aKiH4ye poOOTY, KOJIH HE MOKHA
OinbIIe 0OpOOUTH KOTHOT BEPIITHHHU.


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

s 6inpm eheKTUBHOTO BUBUEHHS MaTepiaty, IUISIXOM CaMOCTIHHOT
po0boTH, BapiaHTH BUKOHAHHS 3aBIaHb BKIIOYAIOTh y ce0e 5 TeOPETUIHHX
MUTaHb Ta 3 TPaKTHYHI 3aBJaHHS.

Homep BapianTy BHW3HAYaeThCS CTYIASHTOM CaMOCTIHHO 3a IBOMa
OCTaHHIMH IU(pPaMH 3aTiKOBOT KHIKKH.

2.1 Bapiant 1

[Ipotokonu TpancnoptHoro piBHst TCP u UDP. Bikna npuiiomy.
Anpecartist B IPv6.
[InanyBanHs1, peanizauis Ta NiATpUMKa iHPPACTPYKTYPH.
MPLS. Crek mitok. Onepartlii 3 MiTKaMu.
CKC. Etanu mapkyBanHs. KoMnoneHnTy, siki MapKyrOTbCSI.
Texnonoris Frame Relay. Cxema mnpocyBaHHS KaapiB IO
BipTyaJbHUM KaHalIaM.

7. ATM. Tumnu 3'enqHanb. 3aranbHi XapaKTEPUCTHKH.

8. 3a momomororo anroputMmy JleHKCTpW B3HAWTH HAWKOPOTIII
BIJICTaHi BiJ{ 1-1 BEpUIMHM JIO BCIX 1HIIHX:

o~ E

9. BwusHauuTH azpecy Mepexi, KUIbKICTh BY3JIiB B MEPEXKi, Jliaria3oH
ajJipec Ta NIUPOKOMOBHY ajpecy Il HacTymHuMX aapec: 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;
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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. Pozpoburu ctpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(tabu. 1.1, 1.2), e N — KiIbKiCTh KOMIT'TOTEPIB; S — KUJIbKICTh miamMepex; IP
— THI ip-aJpecarii.

2.2 Bapianr 2

1. Po3swmimieHHst XOCTiB i cepBepiB. [30/1t0BaHHS TPyMU CEpPBEPIB i
XOCTIB 3 32a0€3MeUeHHSM HaIJTUIIKOBOCTI.

2. TIpotoxkou IPv6. Tumwm 3aroyoBKis.

3. Tloptu Ta cokeru. 3araibHi BU3HAYCHHS.

4. TIporokomu IPSec. BusHaueHHs, XapaKTEPUCTHKN Ta TIPHKIIAIH
3aCTOCYBaHHS.

5.  ATM. Tunu 3'erHanb. 3araibHi XapaKTEPUCTUKH.

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

7. Ethernet omepaTopchkoro Kiacy. XapakTepHUCTHKH.

8. 3a gomomoror amroputmy JlefiKcTpu 3HAWTH HAWKOPOTII
BiJicTaHi Bif 8-1 BEpIIMHM 10 BCIX 1HIINX:

9. Maroun agpecy 13.19.224.0/20 mis mignpuemcTBa, chopmyiite
13 minmepexx mist ctpykrypu: 1 mepexa Ha 840 By3miB 4 mepexi Ha 400
BYy3I1iB, 3 Mepexka Ha 150 By3umiB, 1 mepexa Ha 80 By3miB, Ta 4 Ha 25 By3IIiB.
HaBenith cTpyKTYpHY CXeMy Mepexi Ta aipecu OTPUMaHUX MEPEK.



23

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHs
(tabm. 1.1, 1.2), ne N — KiIbKiCTh KOMIT'TOTEPIB; S — KUIbKICTh miaMepex; [P
— THII ip-ajpecartii.

2.3 Bapiaur 3

1. TlopiBHsUIBHI XapaKTEPUCTHKU TIO0ATBHUX 1 IOKATEHUX MEPEIK.

2. PosnoaineHi nyakTr CKC - By3iH JTIOKaIbHOT MEpEKi.

3. IPv6. Crpykrypa riobansHoi Unicast i Anycast aapec.

4. Tlousrrsa FEC Ta ioro kmacugikarris.

5. TIporoxonu IPSec. BusHaueHHs:, XapakKTepUCTUKY Ta MPUKIATA
3aCTOCYBaHHS.

6. ATM. Tunwu 3'emHanb. 3arajibHi XapaKTEPUCTUKH.

7. VoIP. BusHaueHHs,  XapakTePUCTHKA  Ta  MPUKIAAN
3aCTOCYBaHHSI.

8. 3a pomomoror amroputmy JleHKCTpH 3HAWTH HAWKOPOTII
BiJICTaHI BiJ 5-1 BEpIIMHM 10 BCIX 1HIINX:

9. Marouu anpecy 145.248.0.0/15 mns mignpuemctsa, chopmyiite
16 Mepex i3 OJHAKOBOK KINBKICTIO BY3/iB, BU3HAYUThH aJ[PECH MEPEX,
HIMPOKOMOBHI aJipecH Ta KiJIbKICTh BY3JIiB Y KOXKHiI Mepexi.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabu. 1.1, 1.2), e N — KilbKiCTh KOMIT'IOTEPIB; S — KUJIbKICTh miaMepex; IP
— THII ip-ajpecarii.
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2.4 Bapiaur 4

1. 3aromoBok MPLS Ta iforo crpykrypa.

2. Iudpactpykrypa mepexi. Etanu peanizarii.

3. Tomstrss CKC. Ilpokmaaka i 3amiHa kabemto. 3araibHi
peKoMeHpartii.

4. IPv6. Ctpykrypa mokansHoi Unicast aapecy.

5. Ethernet mosepx Ethernet.

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

7. BusHauyeHHs Ta XapaKTEPUCTHKH MPOTOKOITy PPP.

8. 3a pomomororo amroputmy JleHKCTpH 3HAWTH HAWKOPOTII
BIJICTaHi BiJ{ 4-1 BEPUIMHM JIO BCIX 1HIIHX:

9. Bu3sHauyMTH apecy MEpexi, KITbKICTh BY3JIiB B MEPEXKi, liana3zoH
ajJipec Ta MIMPOKOMOBHY ajapecy IS HACTymHHX ajipec: 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 3rifiHO BapiaHTy 3aBIaHHS
(tabum. 1.1, 1.2), ne N — KiIbKiCTh KOMIT'TOTEPIB; S — KUIbKIiCTh miamepex; [P
— THII ip-ajpecartii.
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25Bapianr 5

Mepexesa indpactpykrypa LAN\WAN, npornoHoBaHi piliieHHs.
IPv6. I'mobanshuii npedike MapipyTH3arii.

3. Tpunuunu angminictpyBanust CKC. Bapiantn 1o06ya0Bu
ropusoHTaNbHOI miacuctemu CKC.

4. MPLS. Crek mitok. Omepaiiii 3 MiTKaMH.

5. Ethernet omepaTopchKoro Kiacy. XapakTepHUCTHKH.

6. Texuomnoris ATM. ITnockocTi Ta piBHi.

7. Texuomoris Frame Relay. Cxema mnpocyBaHHS KaapiB IO
BIpTYaJIbHUM KaHaJlaM.

8. 3a gomomororo amroputmy JlefiKcTpu 3HAWTH HAWKOPOTIIi
BiJICTaHi BiJ{ /-1 BEPIINHHM JIO BCIX 1HIIHX:

1.
2.

9. Marounm agpecy 141.12.224.0/21 pns mignpuemcTsa, chopmyiire
HEOOXI1JTHY KUTBKICTh MmiaMepex s CTpyKTypu: 3 Mepexi Ha 400 By3mis, 1
Ha 200 By3niB, 1 Ha 90 By3niB, 1 Ha 50 By3miB Ta 4 Ha 9 By3niB. HaBenits
CTPYKTYpHY CXEMY MEPEXKi Ta aIpecu OTPUMaHUX MEPEX.

10. Pospobutu cTpykTypHy cxemy KM 3rifiHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), ne N — KilbKiCTh KOMIT'TOTEPIB; S — KUJIbKIiCTh miamepex; [P
— THI ip-aapecarii.
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2.6 Bapiaunr 6

1. TlnanyBanHs,  peamizaiiiss Ta  MITPUMKAa  MEPEXKEBOL
1HpPaCTPYKTYypH.

2. Tigcucremun CKC. ®ynkiii amapaTHUX Ta KpOCOBHX. I[lmaH
PO3MIllIEHHS.

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

4., ATM. 3aramsHi xapakTepuctuku. Kareropii mocimyr.

5. 3axwucT BigmameHoro octymy (ayreHTHdiKaiis, aBTOpH3allis,
ayqInT).

6. Crangapt H.323. 3aranbHi eleMeHTH Ta iX XapaKTEPUCTHKH.

7. Anpecanis B IPv6. Tunu aapec.

8. 3a gomomororo anroputmy JlefiKcTpu 3HAWTH HAWKOPOTIII
BiJICTaHi BiJ{ 2-1 BEPIINHM JI0 BCIX 1HIIHX:

9. Marouu agpecy 95.252.0.0/15 mms Bamoro MmiANpHEMCTBA,
chopmyiite 8 migMepex i3 0THAKOBOIO KiJIbKICTIO BY3JIiB, BU3HAYHUTh aJIPECH
MepeK, MTUPOKOMOBHI aJpecH Ta KiTbKICTh BY3JIiB Y KOXHIN MEpexi.

10. Po3pobutu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBaaHHS
(tabm. 1.1, 1.2), ne N — KiIbKICTh KOMIT'IOTEPIB; S — KUIbKICTh mimMepex; [P
— THII ip-agpecarii.
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2.7 Bapiaunt 7

1. OcuosHni nepesaru CKC.

2. TumoBi cxeMu 3aCTOCYBaHHSI KOMYTaTOPiB B MEpexkax.

3. Texuomnorisi Frame Relay. IIpocyBaHHs Ka/piB 1O BipTyalbHUM
kananaMm Frame Relay.

4. TlomiTka pe3epBHOTO KOIIOBAHHS.

5.  UYmucra IP-mepexa. 3aramsHi xapakrepucTuku. IIporoxoa HDLC.

6. dopmar kajapy nporokosry PPP.

7. VoIP. BusHaueHHS,  XapakTEPUCTHKH  Ta  NPUKJIAIA
3aCTOCYBaHHSL..

8. 3a gomomororo amroputmy JlefiKcTpu 3HAWTH HAWKOPOTIIi
BiJICTaHi BiJ{ 1-1 BEpIINHM 70 BCIX 1HIIHX:

9. BwusHauuTH aAPECY MEPEXKI, KUTBKICTh BY3IIiB B MEPEXKI, Jiana3oH
ajZipec Ta MIMPOKOMOBHY ajmpecy Jias 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;
205.13.174.4/19; 113.199.211.13/13; 57.207.21.202/27,
182.154.165.179/22; 82.159.211.7/13.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), ne N — KilbKiCTh KOMIT'TOTEPIB; S — KUIbKIiCTh miamepex; IP
— THI ip-aapecaii
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2.8 BapiaunT 8

1. ®@akrtopu, sKi BIUIMBAIOTH HA CTPYKTYpYy JIOKQIbHUX 1
TII00AIEHAX MEPEK.

2. CKC. KabenpHi Tpacu MmiicHCTeM 30BHIIIHIX, BHYTpILIHIX Ta
TOPU30HTAJIBHUX MaricTpaieil.

3. Tpunuunu podotu VPN. Buau, tumu ta mogeni VPN.

4, Texuonoris EOMPLS. ITceBnokanamnu.

5. TpancnoprtHi nocinyru. Ilociayrd KaHaIbHOTO 1 MEPEKEBOrO
PIBHSL.

6. TIIporokon  posmoxmizenHs  Mitok LDP.  BusnaueHss,
XapaKTEPUCTUKH Ta MPHUKIIAAN 3aCTOCYBaHHS.

7. Ethernet moepx Ethernet.

8. 3a gomomororo anroputmy JlefiKcTpu 3HAWTH HAWKOPOTIII
BiJICTaHi BiJ{ 3-1 BEPUINHM JO BCIX 1HIIHX:

9. Marouu ampecy 181.23.248.0/22 mis mignpuemcTsa, chopmyiite
HEOOXiIHy KUIBKICTh MiAMEpeXK sl CTPYKTYpH: 3 Mepexi Ha 200 By3iB, 1
Ha 110 By3niB, 1 Ha 50 By3:miB Ta 4 Ha 9 By3miB. HaBeniTh cTpyKTypHY cXeMy
MEpEXi Ta aIPECH OTPUMAHHUX MEPEK.

10. Po3pobutu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBIaHHS
(tabu. 1.1, 1.2), e N — KiIbKiCTh KOMIT'TOTEPIB; S — KUIbKICTh miaMepex; IP
— THII ip-ajpecarii.
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2.9 Bapiaut 9

1. Tlonstttst (hi3UUHOI Ta JOTTYHOT IHPPACTPYKTYPH.

2. Tiacucremu CKC. 3aranbhi GpyHKIT anapaTHUX Ta KPOCOBHX.
3. VPN-ceru Ha 6a3i IPSec u SSL.

4. TPv6. Crpykrypa riobansroi Unicast i Anycast axpec.

5. Tonsrrs FEC ra iforo knacudikarris.

6. 3axucr BimmaneHoro moctymy (ayTeHTH(IKAIlsl, aBTOpU3ALis,

7. Crangapt H.323. 3arajipHi eieMeHTH Ta 1X XapaKTepPUCTHKH.
8. 3a pomomororo amroputmy JleHKCTpH 3HAWTH HAWKOPOTII
BIJICTaHi BiJl 9-1 BEpIIMHM JIO BCIX 1HIIUX:

9. Maroun aapecy 177.32.64.0/18 mis Bamoro mianpHeEMCTBa,
chopmyiite 16 migMepexk i3 OJHAKOBOK KUIBKICTIO BY3IiB, BHU3HAYUTh
aJipecu Mepex, MUPOKOMOBHI apecH Ta KIJIbKICTh BY3JIiB Y KOXKHIA MEpPExKi.

10. Pospobutu crpykrypHy cxemy KM 3rimHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), ne N — KilbKiCTh KOMIT'TOTEPIB; S — KUIbKIiCTh miamMepex; IP
— THII ip-ajpecartii.
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2.10 BapiaunT 10

1. Ertanonna mozgens ATM. ITinockocti. XapakKTepUCTHKH.

2. ®akrtopw, SKi BIUIMBAIOTh HA CTPYKTYpy JIOK&JbHUX 1
TI00ATBHAX MEPEK.

3. 3arajibHi emeMeHTH Ta Xapaktepuctuku SIP.

4, CKC. Etamu wmapkyBanHs. KOMIIOHEHTH, $Ki MapKyHOTHCS.
IIpuknan.

5. Tlpunnumnu po6ota VPN. Buau, Tunu ta mogeni VPN.

6. IPv6. Crpykrypa nokansHo1 Unicast aapecH.

7. BusHayeHHs Ta XapaKTePUCTHKH POTOKOIy PPP.

8. 3a gomnomororo anroputmy JlefiKCTpu 3HAWTH HAHKOpPOTII
BiJICTaHi BiJ{ 6-1 BEpIINHM 70 BCIX 1HIIHX:

9. Maroun ampecy 201.222.128.0/19 ngns  mignpueMcTBa,
chopMyiiTe HeOOXiTHY KiJIBKiCTh MIAMEPEX IS CTPYKTYpH: 5 Mepex Ha 800
By31iB, 4 Ha 400 By3xniB, 3 Ha 200 By3miB Ta 2 Ha 120 By3miB. HaBenith
CTPYKTYpHY CXEMY MEPEXKi Ta aIpecu OTPUMaHUX MEPEX.

10. Pospobutu cTpykTypHy cxemy KM 3rifiHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), ne N — KilbKiCTh KOMIT'TOTEPIB; S — KUJIbKIiCTh miamepex; [P
— THI ip-aapecarii.
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2.11 BapianT 11

1. TIudpacrpykrypa mepexi. Etamu peamizariii.

2. Tpancnopthi mociyru. CTpyKTypa Mepeki omeparopa 3B sI3Ky.
ITocayru ¢izuaHOTO PiBHSL.

3. Cranmapt H.323. 3aranbsHi eJ1eMEHTH Ta XapaKTEPUCTHUKH.
4. Ethernet omepaTopchKoro Kiacy. XapakTepHCTHKH.

5. VoIP. BusHaueHHs, XapaKTEPUCTUKH  Ta  NPUKIAIA
3aCTOCYBaHHSI.

6. 3aromoBoxk MPLS Ta #ioro crpykrypa.
7. Texuomoris ATM. TIimockocTi Ta piBHi.

8. 3a gomomororo amroputmy JlefiKcTpu 3HAWTH HAWKOPOTIIi
BiJICTaHi BiJ{ 4-1 BEpIINHM JI0 BCIX 1HIIHX:

9. Maroun ampecy 52.174.21.0/25 nnst Bamioro miANpHEMCTBA,
chopMmyiite 8 miagMepex i3 0THAKOBOIO KiJIbKICTIO BY3JIiB, BU3HAYUTh aJIpECH
Mepex, IMUPOKOMOBHI a/IpECH Ta KUTBKICTh BY3IIiB y KOXKHIH MEpexi.

10. Pospobutu ctpykTypHy cxemy KM 3rigHO BapiaHTy 3aBaaHHS
(tabm. 1.1, 1.2), ne N — KiIbKiCTh KOMIT'TOTEPIB; S — KUIbKIiCTh miamepex; [P
— THI ip-aapecarii.
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2.12 BapianT 12

1. Frame Relay - migtpumka rapasTiii TPOIMYCKHOI 34aTHOCTI
BipTyaJIbHUX 3'€IHAHD.

2. Tlousrrs ¢isuyHOI Ta JOTIYHOI iHQPACTPYKTYPH.

3. TIporoxomnm IPSec. BusHaueHHsS Ta XapaKTEPUCTHKH.

4. Meromau 3abe3neueHns iHGopMaIliiHoi Ge3meKH.

5. Tlporokonm  posmomimenuss  Mitok LDP.  BusHaueHms,
XapaKTePUCTUKHU Ta MPUKIIAU 3aCTOCYBaHHS.

6. Ethernet moBepx Ethernet.

7. VoIP. BusnaueHHs, XapakKTepPUCTHKHU, TIPUKIIAIH.

8. 3a nmomomoror anroputmy JIeWKCTpH 3HAHTH HAWKOPOTIII
BiJICTaHi BiJ{ 8-1 BEpIINHM 70 BCIX 1HIIHX:

9. Marwuu aapecy 128.213.244.0/23 nans  miANPUEMCTBA,
chopMyiiTe HEOOXiTHY KUTBKICTh MiAMepeX IS CTPYKTypu: 1 mMepexka Ha
200 By3xiB, 1 Ha 110 By3miB, 3 Ha 20 By3miB Ta 4 Ha 5 By3niB. HaBenits
CTPYKTYpPHY CXEMY Mepexi Ta aipecl OTPIMAHUX MEPEK.

10. Pospobutu cTpykTypHy cxemy KM 3rifiHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), e N — KiIbKiCTh KOMIT'TOTEPIB; S — KUIbKICTh miamepex; [P
— THII ip-ajpecartii.



33

2.13 BapianT 13

1. Texnomnorig EoMPLS. IlceBmokaHanmy.
Tpancnoptai nocmyru. Ilocimyrn kaHambHOTO 1 MEpPEXKEBOTO

n

piBHSI.
Texnonoris ATM. ®opmaT KOMipKH.
CxeMH Ta TEXHOJIOT11 BiJTaJIEHOTO JTOCTYITY.
ITouATTS (Hhi3UIHOI Ta JIOTIYHOT iHQPACTPYKTYPH.
MPLS. Crex mitok. Onepariii 3 MiTKamH.
Texunomoris Frame Relay. Cxema mnpocyBaHHS KaipiB IO
BIpTYaJIbHUM KaHaJlaM.
8. 3a nmomomororw anroputMy JIeWKCTpH 3HAUTH HAWKOPOTIII
BiJICTaHi BiJ{ 5-1 BEpIINHM JI0 BCIX 1HIIHX:

Nookow

9. BwusHauuTH aapecy MepeKi, KiTbKiCTh By3I1iB B MEPEKi, Aiarna3oH
ajZipec Ta IMHPOKOMOBHY anmpecy Uit HacTymHux azapec: 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 3rifiHO BapiaHTy 3aBaaHHS
(tabm. 1.1, 1.2), me N — KiIbKiCTh KOMIT'FOTEPIB; S — KiIBKICTh miaMepex; IP
— THI ip-aJpecarii.
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2.14 BapianT 14

KomyroBanuii noctym.

3araibHi €IEMEHTH Ta XapakTepucTuku SIP.

Crangapt H.323. 3aranbHi eneMeHTH Ta iX XapaKTePUCTHKH.
Eranonna monens ATM. Inockocti. XapakTepuUCTUKY.
[MoniTHKa pe3epBHOTO KOIiIOBAHHSI.

Uucra IP-mepexa. 3aranpHi xapakrepuctuku. [Iporoxon HDLC.
3aromoBku AH ta ESP, ix npu3znauenns.

3a momomoror anroputMy JleWkcTpu 3HAHTH HAHKOPOTIIi
BiJICTaHi BiJ{ 2-1 BEPIINHHM JI0 BCIX 1HIIHX:

N wWNE

9. Maroun agpecy 36.21.250.0/23 mns mignpueMcTBa, chopmyiite
HEOOX1THY KiJIbKICTh MiAMEPEeX UL CTPYKTYpH: 3 Mepexi Ha 90 By3uiB, 1 Ha
45 By3ni, 3 Ha 10 By3miB Ta 2 Ha 4 By3nHu. HaBenmiTh CTpyKTypHY cxemy
MEpexi Ta aAPeCct OTPUMAHHUX MEPEXK.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), me N — KiJIbKiCTh KOMIT'FOTEPIB; S — KiIBKICTH miaMepex; 1P
— THII ip-ajpecartii.
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2.15BapianT 15

1. Texuonoris ATM. Kareropii nociyr.

2. TynentoBauns. [Ipukiaau.

3. ®akrtopw, sKi BIUTUBAIOTH HA CTPYKTYPY JOKATBHHUX 1 MI00ATBHUX
MEpEexK.

4., CKC. KabenpHi TpacH MiJCHCTEM 30BHIIHIX, BHYTPIIIHIX Ta
TOPU30HTAJIBHUX MaricTpaieil.

5. punuunu po6otr VPN. Buau, tunm ta moaeni VPN.

6. MepexeBi CryKOH.

7. TlmanyBaHHs, peajti3alfis Ta MATPHUMKa iHPPACTPYKTYPH.

8. 3a nmomomoror amroputmy JIeWKCTpH 3HANUTH HAWKOPOTIII
BiJICTaHi BiJ{ 4-1 BEPIINHM JI0 BCIX 1HITUX:

9. Maroun azmpecy 71.13.48.0/20 pmmsa Bamioro ImigIpHEMCTBA,
chopmyiite 16 mimMepexk i3 OJHAKOBOKO KUTBKICTIO BY3JiB, BH3HAYUTh
aJipecu Mepex, IMUPOKOMOBHI a/IpecH Ta KUIbKICTh BY3JIiB y KOKHIN Mepexi.

10. Poszpoburu crpykrypHy cxemy KM 3rimHo BapiaHTy 3aBmHaHHS
(rabm. 1.1, 1.2), e N — KiIbKiCTh KOMIT'FOTEPIB; S — KUTBKICTh miaMepex; 1P
— THII ip-ajpecartii.



36

2.16 BapiaunT 16

1. MPLS. Crek mitok. Omnepariii 3 MiTKaMH.

2. CKC. Eranu mapkyBaHHs1. KOMIIOHEHTH, SIKi MAPKYFOThCSL.

3. 3axucT BimmaneHOro M0CTymy (ayTeHTHdiKaIlis, aBTOpH3aIllis,
ayJIuT).

4. Crangapt H.323. 3aranbHi eleMeHTH Ta iX XapaKTEPUCTHKH.

5. Tpaucnoprtri mocayru. CTpyKTypa Mepexi ormeparopa 3B°s3KYy.
[ocmyru ¢izuvHOTO PiBHS.

6. Ethernet onepatopchkoro kiacy. XapakTepUCTHKH.

7. Ertamonna mojaens ATM. ITinockocti. XapakTepHUCTHKH.

8. 3a nmomomoror amroputmy JIeWKCTpH 3HANUTH HAWKOPOTIII
BiJICTaHi BiJ{ 5-1 BEpIINHM JI0 BCIX 1HIIHX:

9. Bu3HAYKMTH aapecy MepEexi, KITbKICTh BY3JIiB B MEPEXi, Tiarma3ox
ajipec Ta MIMPOKOMOBHY ajpecy Ui HacTymHux amapec: 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 3rifgHO BapiaHTy 3aBIaHHS
(tabum. 1.1, 1.2), ne N — KiIbKiCTh KOMIT'FOTEPIB; S — KUIbKIiCTh miaMepex; [P
— THII ip-ajpecartii.
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2.17 BapiaunT 17

1. TIporokonm  posmoxmineHHs  Mmitok LDP.  BusHauenss,
XapaKTEePUCTHUKH Ta MPUKIIAIU 3aCTOCYBaHHSI.
Ethernet moepx Ethernet.
ITouATTS Hi3UIHOI Ta JIOTIYHOT iHYPACTPYKTYPH.
ITincucremu CKC. 3arampHi GyHKIIIT arrapaTHUX Ta KPOCOBHX.
VPN-ceru Ha 6a3i IPSec u SSL.
Eranonna monens ATM. [TnockocTi. XapaKTepuCTHKH.
dakTopw, SKi BIUIMBAIOTH HA CTPYKTYPY JOKATBHUX 1 ITI00aIbHUX

Nogkown

MEpPEK
8. 3a momomororo amroputMmy JleHKCTpM 3HAWTH HAHKOPOTII
BiJICTaHi BiJ{ 6-1 BEpIINHM JIO BCIX 1HIITUX:

9. Marouu aapecy 214.15.240.0/21 nnst mignpueMcTBa, chopmyiite
HEOOXITHY KITBKICTh MIAMEPEXK I CTPYKTypH: 3 Mepexi Ha 400 By3imis, 1
Ha 200 By3mniB, 1 Ha 90 By3miB, 1 Ha 50 By3niB Ta 4 Ha 9 By3niB. HaBenits
CTPYKTYpHY CXEMY MEPEXKi Ta aipec OTPUMAHUX MEPEXK.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), ne N — KiTbKICTh KOMIT'TOTEPIB; S — KUIbKICTh TiaMepex; [P
— THII ip-ajpecartii.
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2.18 BapiaunT 18

1. Ethernet omepatopchkoro kiacy. XapakKTepUCTHKH.

2. Texuomnoris ATM. TTinockocTi Ta piBHi.

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

4, dakrtopw, AKi BIDIMBAIOTH Ha CTPYKTYPY JOKAIBHUX i TII00aIBHHX
MEpPEK.

5. ®opwmar kaapy nporokoiny PPP.

6. VolIP. BusHaueHHs,  XapakTepUCTHUKM  Ta  IPUKIAIH
3aCTOCYBaHHSI.

7. TIpotoxonu 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 pmis Bamoro miANpHEMCTBA,
chopmyiite 8 miaMEPEK i3 OAHAKOBOIO KUTHKICTIO BY3JIiB, BU3HAYUTH aIPECH
Mepex, IMUPOKOMOBHI a/IpeCH Ta KUTbKICTh BY3JIiB Y KOXKHIN MepexKi.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), me N — KiIbKiCTh KOMIT'FOTEPIB; S — KiIBKICTH miaMepex; IP
— THI ip-aJpecarii.
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2.19 BapianT 19

1. Meroau 3a6e3neuenns iHGopMmamiitHoi 6e3meKu.

2. VoIP. BusnaueHHd,  XapakTepUCTHKHM  Ta  NPUKIAAH
3aCTOCYBaHHSI.

3. Texuonoris EOMPLS. IlceBnokananm.

4, Tpaucmoptai mocayru. ITocayrnm KaHaJIbHOTO 1 MeEpEKEBOTO
PiBHSL

5. 3arasbHi eJeMeHTH Ta Xapakrepuctiku SIP.

6. CKC. Eranu mapkyBanHs. KOMIOHEHTH, SIKi MapKYIOThCSI.

7. Texuomnoris ATM. ®opmat KOMipKH.

8. 3a nmomomoror amroputmy JIeWKCTpH 3HANUTH HAWKOPOTIII
BiJICTaHi BiJ{ 1-1 BEpIINHM 70 BCIX 1HIIHX:

9. Bu3sHauHTH a/Ipecy MEpexi, KITbKICTh BY3JIiB B MEPEXi, Jiama3oH
aJpec Ta IMUPOKOMOBHY aIpecy Ui HacTymHuX ampec: 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;
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 3rimHO BapiaHTy 3aBHaHHs
(tabu. 1.1, 1.2), e N — KiIbKiCTh KOMIT'FOTEPIB; S — KUIbKICTh miaMepex; IP
— THII ip-ajpecarii.
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2.20 BapianT 20

[TomiTrka pe3epBHOTO KOITiFOBaHHSI.
Yucra [P-mepexa. 3aranbHi xapaktepuctuku. IIporoxorx HDLC.
3aronoBku AH ta ESP, iX npu3zHaueHHs.
Texnomnoriss ATM. Kateropii mocmyr.
TuIoBi cXxeMHu 3aCTOCYBaHHS KOMYTaTOPIB B MEPEXKaXx.
Texnounoris Frame Relay. [IpocyBaHHs KalpiB 1Mo BipTyaJbHHM
kaHanaMm Frame Relay.

7. TyuemoBauus. [Ipukiaim.

8. 3a momomorow amroputmy JIeWKCTpu 3HAHTH HAHKOpPOTILIi
BIJICTaHi BiJ{ 4-1 BEPUIMHM JIO BCIX 1HIIHX:

ogakwbdE

9. Marouu aapecy 81.123.248.0/22 nist mianpueMcTBa, chopmyiite
HEOOX1IHy KUIbKICTh TIMEpEeX sl CTPYKTYpH: 3 Mepexi Ha 200 By3iis, 1
Ha 110 By3mniB, 1 Ha 50 By3:niB Ta 4 Ha 9 By3miB. HaBeiTh CTPyKTypHY CXeMy
MEpEXi Ta aIPeCH OTPUMAHHUX MEPEK.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(rabm. 1.1, 1.2), e N — KiIbKiCTh KOMIT'FOTEPIB; S — KUTBKICTh miaMepex; 1P
— THII ip-ajpecartii.
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2.21 BapianT 21

1. Tpuniunu po6oru VPN. Buam, Tvnm Ta Momeni oprasisarii
VPN.
MepexeBi ciryx0m.
Craamapt H.323. 3aranpHi eleMeHTH Ta iX XapaKTepUCTHKH.
Eranonna moxens ATM. IlmockocTi. XapakTepuCTHKH.
IImanyBaHHs, peanizallis Ta MATPUMKA iHGPACTPYKTYPH.
MPLS. Crex mitok. Onepariii 3 MiTKamH.
CKC. Etanu mapkyBanHs. KommoneHTH, ski MapKyIOThCS.
3a gomomororo aiaroputMy JleWkcTpu 3HAWTH HAHUKOPOTILI
BIJICTaHi BiJ{ 2-1 BEPUIMHM JIO BCIX 1HIIHX:

Nk~ wWN

9. Maroun agpecy 202.128.0.0/10 mis Bamoro miAmpHEMCTBA,
chopmyiite 16 miaMepexk i3 OJHAKOBOIO KUIBKICTIO BY3JiB, BU3HAYHUTH
aJipecu Mepex, IMHUPOKOMOBHI aJJPECH Ta KUTBKICTh BY3JIB Y KOXKHIH Mepexi.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(rabm. 1.1, 1.2), ne N — KiJIbKiCTh KOMIT'IOTEPIB; S — KUTBKICTh miaMepex; 1P
— THII ip-ajpecarii.

2.22 BapianT 22

1. 3axucr BigmaneHoro noctymy (ayreHTudikaiis, aBTOpHU3aLisd,
ayJuT).
2. Crangapt H.323. 3araibpHi eJIeMEHTH Ta X XapaKTEPUCTUKH.
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Etanonna mogens ATM. ITnockocti. XapakTepUCTHKH.
ITomiTHka pe3epBHOTO KOTIIOBAHHS.

Uucra [P-mepexa. 3aranbHi xapakrepuctuku. [Iporokon HDLC.
[Iporoxon  posmomimenHss wmitok LDP.  BusHadenHs,

XAPAKTCPUCTHUKU Ta MPUKIAAU 3aCTOCYBaHHS.

7.
8.

Ethernet mosepx Ethernet.
3a gomomorow ainroputMy JleWkcTpu 3HAWTH HAHKOPOTIII

BizicTaHi Bif 3-1 BEPIITMHM 10 BCIX 1HIINX:

9.

BuznaunTh anpecy Mepexi, KiTbKiCTh BY3/1iB B MEPEXKi, TiamazoH

aZpec Ta MHPOKOMOBHY aupecy IS HACTyImHUX ampec: 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. Pospobutu crpykrypHy cxemy KM 3rigHo BapiaHTy 3aBIaHHS
(rabm. 1.1, 1.2), ne N — KiIbKiCTh KOMIT'IOTEPIB; S — KUTBKICTh miaMepex; 1P
— THII ip-ajpecarii.

2.23 BapianT 23

el N

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

Ethernet oneparopcrkoro kiacy. XapakTepUCTHKH.
Texnomnoriss ATM. [InockocTi Ta piBHi.
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5. ®akropu, SsKi BIUIMBAIOTh HA CTPYKTYpy JIOKaIbHUX 1
TII00AIEHUX MEPEK.

6. Meroau 3abe3nedyeHns iHGOpMAaIiiHOT OE3MMEK.

7. Frame Relay - migrpuMka rapaHTiii TpOITyCKHOI 34aTHOCTI
BIpTYaJIbHUX 3'€HAHb.

8. 3a gomomororo amroputmy JIeHKCTpH 3HAWTH HAWKOPOTII
BiJicTaHi Bif 8-1 BEpIIMHM 10 BCIX 1HIINX:

9. Maroum agpecy 15.134.208.0/21 mns migmpuemcrsa, chopmyiire
HEeoOXiHy KUIBKICTh MiAMEPEX Uil CTPYKTYpu: 2 Mepexi Ha 400 Byszmis, 1
Ha 200 By3miB, 4 Ha 100 By3niB, 3 Ha 50 By3niB Ta 2 Ha 20 By3niB. HaBexiTs
CTPYKTYpPHY CXeMY MEpEeXi Ta aipecl OTPUMAaHUX MEPEX.

10. Pospobutu cTpykTypHy cxemy KM 3rifHO BapiaHTy 3aBIaHHS
(tabm. 1.1, 1.2), me N — KiIbKiCTh KOMIT'FOTEPIB; S — KiIBKICTH miaMepex; IP
— THII ip-ajpecartii.

2.24 BapianT 24

1. IPv6. Crpykrypa nokanbroi Unicast axpecH.

2. BusHaueHHS Ta XapaKTEPHUCTHKH MPOTOKOIy PPP.

3. [Tlpotokonm  posmominenHs  Mitok LDP.  BusHauyenus,
XapaKTEPUCTUKH Ta MPHUKIIAAN 3aCTOCYBaHHS.

4. Ethernet moepx Ethernet.

5. Texuonoris ATM. ITinockocTi Ta piBHi.
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6. Mepexesa indppactpykrypa LAN\WAN, nporoHoBaHi pilieHHs.

7. Tpunnunm aaminictpyBanus CKC. Bapiantn 1moOynoBu
ropuzoHTanbHOI mincucremu CKC.

8. 3a momomororo amropurMmy JIeHKCTpH 3HAWTH HAMKOPOTII
BiJICTaHi BiJ{ 5-1 BEpIINHM 1O BCIX 1HIIHX:

9. Maroun agpecy 219.112.0.0/12 ngns Bamoro ImiAIPHEMCTBA,
copmyiite § miaMepex i3 0JJHAKOBOIO KUIBKICTIO By3JIiB, BU3HAUUTH aAPECH
Mepex, IMUPOKOMOBHI a/IpECH Ta KUTBKICTh BY3JiB y KOXKHIH MEpexi.

10. Poszpoburu crpykrypHy cxemy KM 3rigHO BapiaHTy 3aBIaHHS
(rabm. 1.1, 1.2), ne N — KiIbKIiCTh KOMIT'IOTEPIB; S — KUTBKICTh miaMepex; 1P
— THII ip-agpecarii.

2.25BapianT 25

1. TIlporokomu IPSec. BusHaueHHs, XapaKTEPUCTUKH Ta TPUKIIATA
3aCTOCYBaHHS.

2. ATM. Tumu 3'eqHans. 3aranbHi XapaKTEPUCTUKH.

3. TlopiBHsJIBHI XapaKTEPUCTHKH TTTOOATBHUX 1 JTOKAILHUX MEPEK.

4. Posnoainphi mynkTr CKC - By3iH JTOKaIbHOT MEpPEKi.

5. Texuomnoris MPLS. Busnauenns i xapakrepuctuku LSR, LER,
LSP.
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6. Frame Relay - migtpumka rapaHTiii TpOIYCKHOI 31aTHOCTI
BIpTyaJbHUX 3'€IHAHb.

7. IPv6. Crpykrypa riobansroi Unicast i Anycast ampec.

8. 3a momomororo amropurMmy JIeHKCTpH 3HAWTH HAMKOPOTII
BiJICTaHi BiJ{ 1-1 BEpIIMHM 1O BCIX 1HIIHX:

9. BusHauuTy afpecy Mepexi, KiTbKIiCTh By3JIiB B MEPEXKI, Aiama3oH
azpec Ta IMPOKOMOBHY ajipecy JJs HacTymHuX 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 3aBOaHHS
(tabm. 1.1, 1.2), me N — KiIbKIiCTh KOMIT' FOTEPIB; S — KUTBKICTh miaMepex; IP
— THII ip-agpecarii.
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