IOJTABCBKUI TEP)KABHUI ATPAPHUU YHIBEPCUTET

HABYAJIbHO-HAYKOBUM IHCTUTYT EKOHOMIKH, YIIPABJIIHHA,
ITPABA TA IHOOPMAINIMHUX TEXHOJIOI'TA

KA®EJIPA IHOOPMALIHHUX CUCTEM TA TEXHOJIOT'TA

KOMIPTIOTEPHI MEPEXI

METOAMYHI peKOMeHAALII 11010 BUKOHAHHS KYPCOBOI po00TH

ocBiTHBO-podeciiiHa mporpama IndgopmaniiiHi ynpas/jaso4i cucTeMu
crneniajgbHicTh 126 IndopmaniiiHi cucTeMH Ta TEXHOJIOTIT
rajy3i 3Hanb 12 Indopmaniitni TexHoa0rii
ocBiTHIN cTtyninb bakamasp

IMoaTrasa — 2024



MeToauuHi pekoMeHJallii sl BUKOHAaHHS KypcoBoi pobotu «Komm’toTepHi
Mepexi» s 37100yBayiB BHINOI OCBITH 3a OCBITHBO-MPO(]ECIHHOI IMPOTPaMoro
Indopmarriitai yrpapisrodi cucteMu crenianbHocTi 126 IHdopmariiiibi cuctemu Ta
TEXHOJIOT1i nepioro (6akanaBpchbkoro) piBHs Buioi ocBiTy [Tekct] / Catocaps 1. 1,
VY1kin 1O. B., Cmrocap B. L., Iomimyk FO. B. ITontaBa: TTJAA, 2024. 48 c.

Vknamaui:

Irop CJIFOCAPD, k.T.H., TO1IEHT, AOIEHT Kadenpu iHbOpMaIiTHIX CHCTEM Ta
TEXHOJIOT1H;

FOpiit YTKIH, k.1.H., 1o1eHT, 3aBigyBay Kadeapu iHPOpMAIIITHIX CUCTEM Ta
TEXHOJIOT1i1;

Bagum CJIFOCAP, n.1.H., mpodecop, mnpodecop kadeapu iHGopMaliitHUX
CHCTEM Ta TEXHOJIOTIH,

FOmiit [TOJIII YK, acuctent xadenpu inbhopMaiiiiHuX CUCTEM Ta TEXHOJOTIH.

CxBaneHo Ha 3acigaHHi kadenpu 1HGOpMAIIHHUX CUCTEM Ta TEXHOJIOT1H
[Tporokon Big «03» BepecHs 2024 poky No 2

3aTBepIKEHO 3aBigyBaueM Kadeapu
«03» Bepecus 2024 poky HOpiit YTKIH

[ToromkeHo rapaHTOM OCBITHBOI Tiporpamu [HopMmaliitHi  ympaBisroUi

CHUCTEMU
«03» BepecHsa 2024 poxy Onena KOIIIIIINHCBKA

CxBaseHo rosoBoro Pagu 3 IKOCTI BUIIOT OCBITH CHELIAJILHOCTIL
«IHdopmariiiiHi CHCTEMHU Ta TEXHOJIOT1i» Onena KOITIIIIMHCBKA
npotokoJt Big «03» BepecHs 2024 poxy Ne 1

© Irop CJIOCAPH
© Opiit YTKIH

© Bagum CJIFOCAP
© FOmiit ITOJIIIYK
© T1J1AY, 2024 pix



BO
ro
3BO
KM
KP
MII3]]
[TIEOM
113
MK
TIII
PM
CKC
TI
ACL
AP
ISP
VLAN
VLSM
UTP

I[TEPEJIIK CKOPOUYEHDb

Binnanenuit odic

["onoBHUI odic

3n00yBadeM BHUIIOT OCBITH

Komrm’totepHa mepexa

Kypcosa po6ota

Macka migmMepesxi 3MIHHOI JIOBKUHH
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Po6oue micrie

CtpykTypoBaHa kabelbHa cCUCTEMa

TenexomyHikaniina madga

Crucok koHTposo goctymny (Access Control List)

Touka goctymy (Access Point)

[Tocrauansuuk nociyr [HTepHeTy (Internet Service Provider,)
Bipryansna nokansna mepexa (Virtual local Area Network)
Macka nigmepeski 3MiHHOI 1oBxkuHM (Variable Length Subnet Mask)

HeekpanoBana Burta napa (Untwisted Shielded Pair)
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3AT'AJIBHI ITOJIOKEHHSA

KypcoBa pobGora (KP) — imguBimyandpbHe 3aBAaHHS TBOPYOIO XapakTepy,
KIHIIEBUM PE3yJIbTaTOM BUKOHAHHS SIKOTO € PO3pO0Ka HOBOTO MPOAYKTY (MPUCTPOIO,
o0JaiHaHHS, TEXHOJIOTIYHOTO TMPOIIECy, MEXaHi3MYy, arlapaTHUX 1 MPOTpaMHHUX 3ac001B
Tomo abo ix okpemux yactuH). KP BUKOHYyeTbCA CaMOCTIMHO i KEpiBHUIITBOM
BHUKJIaJIa4ya 3TiHO 3 1HAWBIAyaJbHUM 3aBIaHHSIM Ha OCHOBI HaOyTHX 3100yBadyeMm
Buioi ocBiTH (3BO) 3HaHb Ta yMiHb.

Meroro BukoHanHs KP € 3akpirmuieHHsi, TOMIHOJICHHS 1 y3araJlbHEHHS 3HaHb,
OJIep’KaHMX 3100yBadaMM BHUIIOI OCBITH MiJ Yac BUBYCHHS HABYAIBHOI JNUCIUILTIHA
«Komm’roTepHi Mepexki», Ta ofepKaHHs BIANOBIIHUX MPAKTUYHUX HABUYOK 1 BMIHb 3
MMMTaHb TIPOCKTYBAaHHS KOMII IOTEPHUX MEPEeX JUIsl PO3B’S3aHHS PIi3HUX 33139
npodeciiHol AiSUTHHOCTI.

[lepenymoBoro s BukoHanHs KP € nucummuiing, mo nepenytots: «Beryn no
iHOpMAaIIHHUX TEXHOJOT1», «MaTeMaTuyHuil aHamiz», «OnepaiiiiHi CUCTEMN,
«HapyanbHa npaktuka «BcTyn 10 iHGOpMAaIITHUX TEXHOJIOT1H»Y.

BukonanHs KypcoBoi poboTuM  3abe3rneuye  (QopMyBaHHS ~ HACTYIHUX
KOMnemeHmHocmel.

3azanvHhi:

— 3JIaTHICTh J0 a0CTPAKTHOTO MHUCIICHHSI, aHAJII3y Ta CUHTE3Y;

— 3JIaTHICTH JI0 PO3YMIHHS NPEAMETHOI 00JacTi Ta MpodeciitHOT AISITLHOCTI;

Cneyianvui (Paxosi):

— 3JaTHICTh aHANI3YBaTH 00’ €KT MPOEKTyBaHHS a00 (PYHKIIIOHYBaHHS Ta HOTO
MpeAMETHY 00J1aCTh;

— 3/IaTHICTH JI0 MPOEKTYBaHHS, PO3POOKH, HATATOMKEHHS Ta BIOCKOHAJICHHS
CUCTEMHOTO, KOMYHIKAllIHiHOTO Ta NPOrpaMHO- amaparHoro 3a0e3NeueHHs
iH(dopMmaliiHux cucteM Ta TexHosorid, Iarepunery peueit (IoT), xomm’roTepHo-
IHTErpOBAHUX CUCTEM Ta CHCTEMHOI MEPEXHOI CTPYKTYPH, YIIPABITIHHSI HUMHU;

— 37aTHICTh MPOEKTYBaTH, pO3pOOJATH Ta BHUKOPUCTOBYBATH 3acO0U
peanizanii iHQOpMAIIHHUX CHUCTEM, TEXHOJIOTIM Ta 1H(OKOMYyHIKAIiK (METOIUYHI,
iH(dOopMaIliiiHi, aTOPUTMIYHI, TEXHIYHI, MPOTPAMHI Ta 1H.);

— 37aTHICTh OI[IHIOBATH Ta BPAaXOBYBAaTH €KOHOMIYHI, COIliaIbHI, TEXHOJIOTIYH1
Ta €KOJIOT14HI (paKTOpH Ha BCIX €Tanax XUTTEBOrO LUKIY 1H(OOKOMYHIKAIIHHUX
CHUCTEM;

— 3JaTHICTh BUOOPY, MPOEKTYBAHHS, PO3rOPTaHHs, IHTETPYBAaHHSI, YIIPaBIIHHS,
aZAMIHICTPYBaHHS Ta CYMNPOBODKYBAaHHS 1H(OPMAIIWHUX CHUCTEM, TEXHOJOTIA Ta
1H(OKOMYHIKaIli#, cepBiCiB Ta IHOPACTPYKTYpH OpTaHi3allii;

— 37aTHICTh YOPaBJISATH Ta KOPHUCTYBATHCS CYYacHHUMH 1H(OpPMAIIIHO-
KOMYHIKAI[IHHUMU CHCTEMaMu Ta TEXHOJOriAaMH (y TOMY YHCIlI TakKUMH, IO
0a3yr0ThCs Ha BUKOPUCTaHHI [HTEpHET);

— 3JIaTHICTh TPOBOJUTH 3aXOJM IIOJI0 OpraHizamii poboumx MicClb, iX
TEXHIYHOTO OCHAIICHHS, PO3MIILIEHHSI KOMIT'IOTEPHOTO YCTaTKYBaHHS, BUKOPUCTAHHS
OpraHizamifHuX, TEXHIYHUX, AJITOPUTMIYHHUX Ta IHIIMX METOJIB OpraHi3aImiiHoO-
YOPaBIiHCHKOT A1STBHOCTI.



BukoHaHHS KypcoBOi poOOTHM cropsiMOBaHe Ha (OpPMyBaHHS HACTYITHUX
NPOCPAMHUX Pe3YIbMamie HAGYAHHSI.

— TPOBOJUTHU CUCTEMHHI aHaii3 00’€KTIB MPOEKTYBaHHS Ta OOIPYHTOBYBATU
BUOIp CTPYKTYpH, aJITOPUTMIB Ta CIOCOO0IB Tmepeaadi iHpopmarllli B iHGOpMaIiHHIX
CUCTEMax Ta TEXHOJIOT15X;

— JIEMOHCTpPYBaTH 3HAHHS CY4YacCHOTO PIBHS TEXHOJOTIH iHGOopMaIiiHuX
CUCTEM, TPAKTUYHI HABUYKMA MPOTPaMyBaHHS Ta BUKOPUCTAHHS MPUKIAAHUX 1
CHEI1aJII30BaHUX KOMIT IOTEPHUX CHCTEM Ta CEPEIOBUII 3 METOIO iX 3aMpOBaIKEHHS
y npodeciitHiil TiAIbpHOCTI;

— OOIpyHTOBYBaTH BHUOIp TEXHIYHOI CTPYKTYpH Ta pO3pOOJATH BIAMOBITHE
mporpamMHe 3a0e3MedeHHs, 10 BXOIUTh M0 CKIany iH(GOpPMAIliHHUX CHCTEM Ta
TEXHOJIOT1i1;

— 3JIIACHIOBATH CUCTEMHUUN aHali3 apXiTEeKTypH MianpuemcTBa Ta ioro IT-
1H(PaCTPYKTYpH, IPOBOJUTH PO3pOOJICHHS Ta BJIOCKOHAJIEHHS ii €IeMEHTHOI 0a3H 1

CTPYKTYpPH.



TEMATHUKA KYPCOBOI POBOTU

Tematnka KP «IIpoekTyBaHHS KOPHOpPATUBHOI KOMII FOTEPHOI MEpPEexKi» 3
mucturuiiHg «KoMIT’ roTepH1 Mepesxi» nepeadadae BiNpaloBaHHs KiIbKOX MUTAHHS,
SIK1 MOYKHA BIJJHECTH JI0 HACTYITHUX €TaIliB.

[lepmmii eran KP Brimrouae B cebe nuranHs mono mianyBaHHa CKC Ta
PO3paxyHKY i1 €JIEMEHTIB.

Jlo muTaHb IPyroro eramy MpOeKTYBaHHS MOHA BIJIHECTH MTUTAHHS CTOCOBHO
po3poOkm [P-agpecartii miamepex, Mo BXOAITH 10 CKIaay KOMIT FOTEPHOT MEPEXKi.

Tpertiii etanm MpoeKTyBaHHS TMOB’sI3aHUN 3 HAJAIITyBaHHSIM KOMYTAaTOpiB Ta
MapmpyTu3aropiB.  [Iparnes3naTtHicTh  TPOEKTOBAHOI  MEPEXi  MPOMOHYETHCS
MEPEBIPUTH LUISIXOM 3A1MCHEHHS IMITALIIITHOTO MOJEIIOBaHHS 3a JOMOMOTOIO
nporpami Packet Tracer.

TakuM YMHOM MOKHA BUJIUTUTH HACTYIIHI €TalM Ta MATAHHS IPOCKTYBaHHS:

1. Po3paxyHOK €JeMEHTIB CTPYKTYpPOBAHOT KaOEIbHOI CUCTEMH:

— BU3HAYCHHS MICI[b PO3MIIIECHHS POOOYHMX MICIIb 3T1IHO BapiaHTy 3aB/IaHHS;

— BU3HAYEHHS MICLSI pO3MIILIEHHS TEJIEKOMYHIKAILIHOI madu;

— PO3pPaxXyHOK KIUIBKOCTI HEOOXIIHUX MaTepiajiiB JJid CTBOPEHHS KaOEIbHUX
KaHaJliB ropu3oHTaNbHOI mijacuctemu CKC;

— po3poOka IJIaHy NpPOKJIaJaHHA KaOeIbHUX Tpac Ta PO3MIIIEHHS POOOUYUX
MICIIb.

2. Pospaxynok IP-agpecariii koMt t0TepHOT MEPEXKi, IO MTPOCKTYETHCS:

— po3pobOKa cxeMH po3NnoJIuTy BUxigHoro 010Ky [P-aapec;

— pospaxyHok [P-anpecariii KoM FOTEPHOT MEPEXI, IO MPOEKTYETHCS.

3. BigmpairtoBaHHs KOMaH HACTPONKH aKTUBHOTO O0JIaIHAHHS KOMIT FOTEPHOI
Mepexi, 0 MPOEKTYEThCS, UISIXOM IMITaIlIiHOTO MojientoBaHHs y nporpami Packet
Tracer:

— CTBOPEHHS MOJEJI KOMIT IOTEPHOI MEpEeXki, M0 MPOEKTYEThCS, Y Mporpami
Packet Tracer;

— BIJNPALIOBAaHHS KOMAaH/ JJI HaJlalITyBaHHS 1HTEp(EeNciB Ha KOMYyTaTopax
Ta Mapupyrusaropax KM;

— koMaHau HanamrtyBaHHS VLAN Ha OCHOBI KOMYyTaTopiB, OCOOJIMBOCTI
HaJlalTyBaHHs MapipyTu3aiii Mmbx VLAN;

— HaJaImTyBaHHS cTaTU4HOi Mapmpytusamii y KM, onrtumizaris TaOnuilmb
MapuIpyTH3allii 3a paxXyHOK oIepallii MmiJICyMOBYBaHHSI MapIIPyTiB;

— BHU3HAUYCHHS Ta BUKOHAHHS KOMaHJ IS 3aXHUCTYy KOMIT FOTEPHOI MEpEexKi 3a
JIOTIOMOT OO CITUCKIB KOHTPOJIIIO JOCTYILY;

— TepeBipKa Mpare3aaTHOCTI MPOSKTOBAHOT KOMIT FOTEPHOI MEepexi.

Buxonanns KP nmepen6adae po3poOky Ta odopMiieHHs eleMeHTIB ii rpadiaHoi
YaCTUHMU:

— IJIaH MPOKJIAJaHHS KaOeNbHUX Tpac Ta PO3MILIEHHS pOOOYHX MICIb;

— cxema (pi3M9IHOI TOMOJIOTT KOPIOPATUBHOT KOMIT FOTEPHOT MEPEkKI — MOJIEIh
Mepexi, 1o BUKOHaHa 3acobamu mporpamu «Packet Tracer».



[TPUHIUIT OBPAHHSI TEMU KYPCOBOI POBOTU

Buxigni mani nos BigmpaitoBaHHs meprioro eramy (po3paxyHky CKC)
BHU3HAYAIOTHCS BIAMOBIAHO [0 TMPU3HAYEHOTO BHUKJIAJayeM BapiaHTy 3a JTaHUMHU
tabn. 1 Ta JOJATKY b. [licns ogepkaHHs 3T1IHO BapiaHTy IJIaHy OBEPXY OQicHOI
OyxiBii, BukoHaBenb KP caMocTiiiHO oOHMpae Miclsg pO3MIIIEHHS TMEPCOHAIBHUX
koM 1otepiB (1K) po6ouux micup (PM) y BIAMOBITHUX NMPUMIIICHHSAX.

Tabmmns 1 — Buxigni nani s po3paxynky CKC

No Pucynok 3 Howmepa ximMHaT No Pucynok 3 | Homepa kiMHAT 115
. IJIAHOM JUTSL PO3MITIICHHS . IJIAHOM PO3MIIIICHHS
BapiaHTy . BapiaHTy .
MOBEPXY po0OYUX MiCITh MTOBEPXY poOOUUX MiCIlb
1. B.5 1,2,3,6,7 16. b.1 2,3,6,7
2 b.6 1,2,4,6,7 17. b.6 2,3,4,5,6
3 B.7 1,4,5,7 18. B.7 1,2,5,7,8
4, b.1 1,2,3,6,7 19. b.8 1,3,4,5
5. B.2 1,2,3,56 20. B.9 3,5,6,7,8,9,11
6 B.3 1,2,3,57 21. b.10 2,3,5,6,7,8
7 b.4 2,3,4,5 22. b.6 ,2,3,6,7
8. b.8 1,2,3,4,6 23. B.7 2,3,6,7
9. B.9 1,3,4,7,9,10 24, b.8 2,3,4,6
10. b.10 1,2,4,5,8,10 25. B.9 2,4,5,6,8,10
11. b.1 1,3,4,6 26. b.10 3,5,6,7,8,9
12. B.2 1,3,4,5 27. B.2 3,4,5,6
13. B.3 1,2,4,5,6 28. Bb.3 1,2,5,6,7
14, Bb.10 2,5,6,8,10 29. b.4 1,2,4,5
15. B.5 1,3,4,6 30. B.5 2,4,6,7

Buxinni nani 118 BUKOHaHHS HacTynHuX etamniB KP Bu3HawaroThes 3 Tadi. 2 i
3. Bapiaatu ximpkocti PM, sKi mimaHyeTrbes 3a0e3MeUUTH Yy TOJOBHOMY Ta
BlTasieHnX odicax, BKkazaHi y Taoim. 2. Y croBmuuky BO2 Hanmana kinekicts [1K, mo
sakpimieni 3a VLAN 11, 12, 13, 14. Ilicnsa oxepkaHHS BUXITHUX TaHUX 3a TaOJ. 2,
MIPOBOJIUTHCA PO3PAaXyHOK MAaKCUMaJIbHOI KiIbKOCTI HeoOxigHux IP-aapec (mpukian
Haeenenud y JOJATKY A) 1 npedikcy Buxinnoi IP-anpecu mepexi, 3a sSKUM 3
Tabn. 3 BU3HAuUaeThCs cama BuxigHa [P-ampeca mepexi BIIMOBIZHO 10 HOMEPY Y
’KypHaJi HaBYaIbHOI IPYIU CTyACHTA (KH).



Ta6muis 2 — JlaHi 171 BU3Ha4Y€HHs BapiaHTIB KUIBKOCTI POOOYMX MICIlb

Ne sa ro | BOI BO2 Ne sa ro | BOI BO2
KYpHAJIOM JKYpHAJIOM
X y z X y z
1, 322 | 920 | 220/480/290/80 16. 280 | 380 |200/280/320/140
2. 315 | 220 | 73/69/335/210 17. 700 | 370 | 280/230/470/340
3 570 | 450 | 480/390/320/180 18, 230 | 450 | 149/112/238/174
4. 102 | 380 | 38/242/155/116 19, 450 | 880 | 340/188/465/88
5, 570 | 450 | 480/390/320/180 20. 80 | 170 | 98/81/425/160
6. 170 | 435 | 110/53/226/185 21. 680 | 400 | 140/230/690/343
7. 280 | 380 | 200/280/320/140 22. 160 | 270 | 50/96/104/430
8. 315 | 400 | 55/360/112/204 23, 330 | 200 | 79/340/185/52
9. 195 | 480 | 170/830/90/458 24, 315 | 400 | 55/360/112/204
10, 230 | 450 | 149/112/238/174 25, 195 | 480 | 170/830/90/458
11, 650 | 780 | 840/205/190/97 26. 85 | 350 | 140/105/155/82
12, 240 | 440 | 168/367/120/87 27, 820 | 730 | 234/112/452/384
13, 180 | 720 | 380/220/710/110 28, 220 | 790 |394/111/198/495
14, 300 | 540 | 180/160/810/380 20, 410 | 600 | 110/347/215/476
15, 240 | 440 | 168/367/120/87 30 235 | 195 | 240/190/170/95




Ta6muis 3 — Buxigna [P-agpeca koM’ roTepHOT Mepexi

Ne 3a [pedikc Mepexi
KYPHATIOM /20 21 122
1. 172.17.64.0 172.17.8.0 172.17.116.0
2. 172.18.224.0 172.18.168.0 172.18.228.0
3. 172.19.32.0 172.19.24.0 172.19.12.0
4. 172.20.176.0 172.20.184.0 172.20.140.0
5. 172.16.144.0 172.16.136.0 172.16.28.0
6. 172.21.80.0 172.21.40.0 172.21.244.0
7. 172.22.192.0 172.22.120.0 172.22.60.0
8. 172.23.128.0 172.23.200.0 172.23.108.0
9. 172.24.208.0 172.24.152.0 172.24.204.0
10. 172.25.16.0 172.25.56.0 172.25.76.0
11. 172.26.240.0 172.26.216.0 172.26.132.0
12. 172.27.48.0 172.27.72.0 172.27.212.0
13. 172.28.160.0 172.28.232.0 172.28.20.0
14, 172.29.112.0 172.29.88.0 172.29.124.0
15. 172.31.144.0 172.31.104.0 172.31.52.0
16. 172.26.240.0 172.26.216.0 172.26.132.0
17. 172.16.176.0 172.16.48.0 172.16.148.0
18. 172.17.224.0 172.17.80.0 172.17.220.0
19. 172.18.208.0 172.18.112.0 172.18.84.0
20. 172.21.80.0 172.21.40.0 172.21.244.0
21. 172.29.112.0 172.29.88.0 172.29.124.0
22. 172.30.96.0 172.30.248.0 172.30.196.0
23. 172.22.112.0 172.22.160.0 172.22.156.0
24. 172.23.96.0 172.23.208.0 172.23.212.0
25. 172.24.0.0 172.24.184.0 172.24.100.0
26. 172.20.48.0 172.20.144.0 172.20.236.0
27. 172.17.64.0 172.17.8.0 172.17.116.0
28. 172.21.80.0 172.21.40.0 172.21.244.0
29. 172.16.144.0 172.16.136.0 172.16.28.0
30. 172.26.240.0 172.26.216.0 172.26.132.0
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METOJIMYHI PEKOMEHJIALUT I1IO10 BUKOHAHHSI KYPCOBOI POBOTH

KP «KomMmm’roTepHi Mepexi» BUKOHYETHCS 3TITHO 3 IEpPEeIiKOM MHUTaHb, SKi
HeoOXx11HO po3podutu. Ciix nam’saraTty, mo KP — e camocriiiHa HaBuaiapHa poOoTa
CTYJIEHTa, MiJ Yac BUKOHAHHS SKOI KEPIBHUK 3000B’s3aHUN KOHCYJIHTYBaTH HOIO
TITBKH 31 CKJIQJTHUX MMUTaHb, 110 HEJIOCTATHHO BUCBITIICHI Y JIITEPATYPI.

Buxonanns KP moginserscs Ha 3 eTamnmy.

Ilepuuii eTan npoekTyBaHHs MOB’si3aHui 3 po3podkoro CKC komm toTepHOi
MEpEeXi, MO PO3rOPTAETLCA HA OJHOMY 3 MOBepxiB odicHoi OymiBmi. JlaHuii etam
MPOEKTYBAaHHS HE BIUIMBA€ Ha IHINI €TalmM 1 € JIOriYHO BioKpemsieHuM. [lman
noBepxy Oynaiemi mia npoektyBaHHa CKC HamaeThesl CTyACHTY 3TiAHO BapiaHTy 3
JNOJATKY B. B sixocTi yMOB Ta 0OMEKEHb I11]1 4ac BIAMPAIIOBAHHS MUTaHb TaHOTO
eTaly IpoeKTyBaHHs Oy/1eMO BBaXKaTH HACTYIIHI:

— aKTHBHE OOJaJIHaHHSA TMOBMHHO 3HAaXOAWUTHUCS B wadax 3 BUKOPUCTAHHSIM
naT4-IaHene;

— komyTauiss CKC Ta akTMBHOro 00JIaHAHHS 3/1MCHIOETHCA 3a JOMOMOTOIO
NaT4Y-KOP/IiB;

— BIJICTaHb MEPEXKEBUX PO3ETOK BiJ MiAJIOTH A0piBHIOE 0,8 M;

— BHCOTAa CTeJIl JOPIBHIOE 3,5 M;

— TOBIIMHA CTIH JOpiBHIOE 0,5 M;

— CTIHM OyJiBiII Ta BHYTPIIHI NEPEropoAKH MOOYAOBaHI 3 LEMIH 1 TOKPHUTH
IITYKaTypPKOIO TOBIIMHOKO 10 MMm;

— Ka0esbHI BBOJM y po0OUl Ta TEXHIYHI NMPUMIIIEHHS peaji30BaHl HAa OCHOBI
JEKUTBKOX MEeTajeBuX TpyO aiamMmeTpom 32 mMwm;

— JIOAATKOBUX KaHAIIB y CTIHAX 1 MJUI031 /U KaOeIbHOT MPOBOJKH MTPOEKTOM
OyiBIIl HEe Iepea0aveHo;

— y KOpHuaopax Ta poOOYMX MPUMILIEHHSAX MPOEKTOM IependadyeHa IijiBicHa
CTeJIsl 3 BUCOTOIO BUIbHOTO mpocTopy 0,8 Mm;

— Mepexa enekTpoxkupiieHHs 10 ckiany CKC He BKIIOYAEThCS 1 MOHTYETHCS
OKpPEMO;

— MPOKJIAJaHHS KaOel0 y MPUMIMICHHSX 3IHCHIOETbCS y JIEeKOPATUBHUX
KopooOax.

JIpyruii eram NpoeKTyBaHHs MPUCBAYEHUN po3pobui [P-aapecanii mepexi 3
1€PAPXIYHOIO0 APXITEKTYPOIO.

Ha tperboMy erami nmpoBOAWTHCA IMITAIliiHE MOJETIOBAHHS MPOEKTOBAHOI
Mepeki  Ta  BIANpallOBaHHS  KOMaHJ  HaJalITyBaHHS  KOMYTaTopiB  Ta
MapuIpyTH3aTopiB 3 BUKOpHCTaHHsAM mporpamu Packet Tracer. [pyruit ta Tpertiii
eTam JIOTIYHO TOB’si3aHl MK coOoro. IIpum BukoHanHi Bkazanux etamiB KP Tpeba
nam’siTaTd HacTynHe. byaemo BBaxkaru, 10 Jesika Kopropais BIIKPUBAE HOBY
¢binmiro (Bigmanenun odic 2, BO2) Tta 3piiicHioe po3mmpeHHs Mepexi. [cHyroua
Mepexa CKiamaeTses 3 rosioBHoro odicy (I'O) 1 komepiitHOTO 0dicy (BiagaeHHA
odic 1, BO1). Ha tepuropii HoBoro odicy (BO2) 6yayts po3minryBatucs 4 rpynu
CHIBpOOITHUKIB, ane y MailOyTHpoMy Iieil odic Oyne po3mmMproBatuca. 3 i€l
OPUYMHYU I PO3MOALTY Tpadiky pi3HUX Trpyn peanizyroTbest Mepexi VLAN. Takuii
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M1IX17 MOKPAIUTh MPOAYKTUBHICTE poboTu Ta Oe3neky KM. Kpim Toro, Oyaemo
BBa)kKaTH, 1110 OJIHA 3 TPYII, IO 3alMar0Th HOBUM odic — 11e Biaau1 mpojaxis. Llii
rpyni HeOOXITHUN OE3IPOTOBUN JOCTYI JO MEpPEkKl KOMIaHii. Y 3B 43Ky 3 THUM, IO
NUTaHHS OC3MEKU Mae BEJIHMKE 3HaUeHHs, 0€3p0oTOBa Mepeka MOBUHHA MaTH OKPEMY
VLAN. Takum uyuHOM, Mepexka BiagaieHoro odicy 2 oyae ckinagatucs 3 4-ox VLAN
(manpuxkman: 11, 12, 13, 14).

BapianT Tomosorii kKomI’I0oTepHOi Mepexi Kopropaiii MNpeicTaBIeHUN Ha
puc. 1. [lepen moyaTkoM BUKOHAHHS JAPYTOTrO Ta TPETHOTO €TaIliB POOOTH HEOOXITHO
BHUBYHTH 3aIIPOITOHOBAHY TOTIOJIOT1I0 MEPEXKi.

= = . =
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ba . . ba
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Pucynox 1.1 — BapianT ToOmoorii KoM 10TepHOT MEpEexi

VY mnponeci BUKOHaHHS Apyroro eramy poOOTH KOXKEH CTYJEHT BUKOHYE
3aBAaHHs 3a cBoiM BapianToM KuibkocTi [IK y 'O, BO1, BO2 Ta Buxignoi [P-agpecu
Mepexi. Po3modin agpecHOro mpocTopy peKOMEHAYEThCS 3IMCHUTH 3a MPUHIIUIIOM
YTBOPEHHS 1€papXiYHUX MiAMEpeX [2] 3 METOW MNOAAIBIIOrO IMiJCYMOBYBaHHS
MapuipyTiB i 3MEHIICHHS 3amuciB y TaOmuusax wapupytuszamii. g Ouibid
pPallOHANIBHOTO  PO3MOALTY aJpPECHOTr0 MPOCTOPY MPOMOHYETHCS 3aCTOCYBATH
texHojoriro VLSM (auB. JIOJATOK A).

[Tix gyac mpoBeneHHs MojientoBanHs y nporpami Packet Tracer HeoOxinHo Oyne
BUKOHATH HAaJaIITyBaHHS ICHYI0uoi Mepexi (mapmipytuszaropie 'O, BO1) Ta
noOynyBatu mepexy BO2, micis voro miakimounTd ii g0 mapupytuzatopa ['O.
Oo6mannanns mepexi BO2 cknagaetses 3 Mapiipytuzaropa 2811, komyratopi 2960
Ta To4ku Oe3aporoBoro aoctyny (AP). Mapmpyrtuzarop BO2 OGyne BuKoHyBaTH HE
TUTBKM MapHIpyTH3alil0 MDK Mepexkamu oQiciB, aje W MapuIpyTH3alil0 MiX
BipTyaslIbHUMHU Mepexamu. Mapupytuzarop ['O Oyzae 3a0e3nedyBatu 3B’ SI30K 1HIIUX
MEpeX 3 MaplIpyTHU3aTOpoM nocradaibHuka nocayr IntepHery (Internet Service
Provider, ISP). Ha mapuipytuzatopi 'O HeoOXiTHO BUKOPUCTOBYBATH IJIsl 3B’ SI3KY 3
Mapuipytuzaropom ISP cratuuny anpecy, IP-aapeca mocnigoBHoro iHTepdericy
axoro mae 3HaueHHs 209.165.201.1/30.

[lin wac HamamTyBaHHS cTaTH4HOI Mapmpyrtuzaiii wmoxeni KM s
3MEHILIEHHS 3alKCIB Y TaOIUISIX MaplIpyTH3alii HEOOX1JHO BpaxyBaTH MOXJIUBICTb
BBEJICHHS MapIIPYTIB 32 aJpecaMu CyIepMepPex.
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BHUMOTI'U JIO OPOPMJIEHHSI KYPCOBOI POBOTU

BukonaBenp oTpumye iHAMBIAyanbHe 3aBAaHHs Ha KP, ske mnoBuHeH
opopmutu y apykosanomy Burisial (JJOJATOK B) 1 nmogatu oro Ha nepeBipky Ta
3aTBEPIKEHHS KEPIBHUKY.

Crpykrypa mosicatoBasibHOI 3amucku (I13) KP mepenbadae Taki cTpykTypHi
€JIEMEHTH: TUTYJIBHUI apKylll, 3aBaHHsI, pedepar, 3MICT, Mepellik CKOPOUEHb, BCTYII,
OCHOBHY 4YaCTHHY, BUCHOBKH, CIHCOK BHUKOPHCTAaHHUX JDKEpeN, IoAaTku. Bonu
0(OPMITIOIOTHCS 3T1THO BUMOT [1] Ta MalOTh HACTYITHUHN 3MICT.

TUTYJIBHUN APKYII opopMIIOETECS 3TiTHO 3pa3Ky, IO HABEICHHH Yy
JNOJATKY B. Bin mictute Temy KP, micus s nianucy BiAnoBigHUX ociO 1 mudp
po0OTH, SIKAM 3TITHO JIF0YMX CTAaHAAPTIB (POPMYETHCS HACTYITHUM YHHOM:

KP.KM.YY . XXXXXX.0ZZ-113,
ne YY — aBi octanHi nudpu poky po3pobku; XXXXX — HOMep 3aJ1iIKOBOI KHUKKH
(SKIIIO HOMEP MICTUTh MEHIIEe 6-TH 1Udp, TO 371i1Ba BiH JOMOBHIOETHCS BiMOBIIHOIO
KUIBbKICTIO HYJIB); 0ZZ — HOMep BapiaHTy (ZZ — HoMmep 3BO 3a cnirickoM HaBYaIbHOI
rpynn); [13 — nosicHioBasIbHA 3amuCKa.

IHAUBIAYAJIBHE 3ABJAAHHSA (nus. [IOJJATOK B) moBHHHO MICTHUTH:
BUXIJHI JJaHl, K1 BIANOBIAAIOTh BKA3aHOMY BUKJIaJa4eM BapilaHTy; MEpPEJiK MNUTaHb,
110 TOBUHH1 OyTH po3po0IieHi; nepenik rpadiyHOro Marepiany, TEpMIHH BUKOHAHHS,
OiANUCH CTyACHTa, BUKIanada. [lpukian opopmieHHs 3aBIaHHS HaBEACHW Yy Ha
puc. B.2.

3MICT. V HbOMY NMOJAIOThCS Ha3BU CTPYKTypHUX eneMmeHTiB KP Tta Homepu
CTOpIHOK, Ha SIKUX BOHM MicTAThCs. Bcei cropinku KP, Bij TUTYIBHOT 10 OCTaHHBOI,
HYMEpYIOTbCSl apaOCcbkuMu 1udpamMu 0e3 MPOmycKiB abo JTEPHUX JTOAATKIB.
[lep1ior0 CTOPIHKOIO BBAKAETHCS TUTYJILHUM apKyIil, SIKUW BKIFOYAIOTH JIO0 3arajbHOl
nymeparnii cropinHok KP. Ha TUTYJIBHOMY APKYIII HoMep cTOpiHKM He
CTABJIAATh, & HA HACTYIMHUX CTOPIHKaX HOMEP MPOCTABJISIIOTh y MPAaBOMY BEPXHHOMY
KyTl 0€3 Kparku B KiHIII.

BCTVII. Moro 3arampHa MeTa — (OKYCyBaHHS YBarM OCOGIMBOCTSX
npoektyBaHHs KM. [l 11bOro BHCBITIIOETHCS: aKTyaJIbHICTh, KOPOTKHUM aHalIi3
CTaHy po3poOKH 3ajadi, METy, 3aBIaHHS, 00 €KT, MPEAMET, METOAU IOCIIIKCHHS,
ONMC 3arajibHoi cTpyKTypHu KP.

OcHoBHa JacTHHa CKJIaaeThbes 3 1Box abo Tprox PO3AIJIIB. Bonu MoXyTh
BKJIIOYATU TIIPO3/IIM, IMYHKTH, MIAMYHKTHA. 3MICT pO3AUIIB MOBUHEH BiAMOBIIATH
temi KP Ta moBHicTIO po3kpuBatu ioro. Ilpukiaa BUKOHAHHS €1€MEHTIB OCHOBHOI
yactuH KP naBenenunii y JJOLAATKY A.

BUCHOBKMU. Mictutrh ocHOBHI miacyMku 3 ycix posaun [13. Crucno
3a3HAYAETHCS: METO/IM Ta 3acO0U, K1 BUKOPUCTaHI JUIsl pealtizallii mOCTaBIeHOI METH,
CTyMmiHb Ta/ab0 TEPCIEKTUBU BIPOBAHKEHHS PO3POOJIEHOT CHCTEMH; MOKIIUBI
HAnpsIMKM BJIOCKOHAJICHHS mporpamMHoro mnpoaykry. fAxmo 3BO wmae HaykoBi
myOJiKalii, o miaITBEpIAXKYIOTh pe3yabTaTH poOOTH Ta/abo ix ampoobailito, TO Mpo 1e
BKA3YETHCS 13 MOCUJIAHHSIM Ha BIJIMOBITHI PKEpena.

CIIMCOK BUKOPUCTAHUX JIZKEPEJL. Bin yxianaerscs BillIOBITHO 10
JACTY 8302.2015. Tlpu upoMy BKa3yrwTbCS JKEpeia, 0 BUKOPUCTAHO MPH
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BukoHaHHi KP B mopsnaky nocunanHs Ha HuX y Tekcti [I3. PekomennoBaHa
MiHIMaJbHa KUIbKICTh Jokepen — 10. HedbynaameHnTanbHi Txepena 6axaHo BUOMpPATH
3a OCTaHH1 5-7 POKIB.

HNOAATKHM wMicTaTh Marepianu, sKI JIONOMararoTb  KOHKPETU3YBAaTH,
JIOTIOBHUTH, TIPOLTIOCTpYBaTH ocHOBHUM 3MicT KP. BoHu mo3HavaroThCcst mociiJOBHO
BENIMKMMH JTiTepaMH yKpaiHchKoro andasity 3a BuHsaTKoM mitep: I, €, I, 11, O, U, b.
KoxeHn nogatok MOBHHEH MOYMHATUCS 3 HOBOI CTOPIHKH 1 MaTH 3arojIOBOK (JIMB.
npuKiIag opopmiieHHS TOAaTKiB).

3aronoBkud CTpyKTypHux uactuH KP 1pykyioTh mnpomucHUMHU JiTepamu
CUMETpUYHO 10 Habopy. KokHa CTpyKkTypHa dYacTWHA TOYMHAETHCS 3 HOBOI
ctopinku. Kpamky B KiHIII 3arojioBKiB HE CTaBJsATh. 3aroJIOBKH TAPO3IIIIB
IPYKYIOTh MaJ€HbKHUMH JITE€paMH (KpiM MEPIIOi MPONUCHOI) 3 a03aI[HOrO BIJICTYILY
Ta MPOCTABJISAIOTh HyMepallito. 3arojoBKU MyHKTIB JPYKYIOTh MaJE€HbKUMHU JIITEPAMU
(kpiM mepiIoi MPOMUCHOI) 3 ab3alHOro BIACTYMY Yy miadip A0 TeKCTy. B ki
3aroJioBKa, HaJIPyKOBAHOTO Yy Mi0Ip 10 TEKCTY, CTABUTHCS Kparika.

Howmep pucynky, dbopmyiu, TaOauIll MOBUHEH CKJIAJIATUCA 3 HOMEpPA PO3ALILY 1
BIJIJIIJICHOTO KpamKkol HOMEpa B PO3MLI, Hampukiaa, Apyra ¢opmyna (pUCYHOK,
TaOJUIIA) JPYroro po3aiay Mae Homep 2.2 (BiamorigHo: Puc. 2.2, Tabmums 2.2 Ta
1H.).

[1I3 KP mnoBunHa BignoBigaTu op¢orpadiyHuM 1 CTHIICTHYHHM HOpMam
Cy4acHOI TEXHIYHOI Ta JiiTepaTypHOi MOBU. OCHOBHI BUMOIM LI0JI0 HA0OPY TEKCTY:
mpupt — Times New Roman — 14; imrepBan — 1,5; Bigcrym a63amy — 1,25 cm.
Biacrynu (monis) Ha cropiHii: 3Bepxy, 3HuU3y — 20 mm, 31iBa — 30 MM, crpaBa —
10 mm. Bumoru momo odopmieHHs (GopMmys, PUCYHKIB, TaONWIlb, MOCWJIAHb Ha
CIHUCOK BHUKOPHCTAHUX JDKEpEN Ta JOJATKiB, a TaKOXX MPUKIAIN iX O0GOpPMICHHS,
HaBeneHi y [1].

3aepmieny KP po3npykoByroTh Ha OfHINH CcTOpoH1 apkymia ¢opmary A4
(210%x297 mm). O0csar KP He moBuHeH mnepeBuiyBatd 30 CTOPIHOK, KiUJIBKICTh
nonatkiB — 3a nmotpedu. [13 moBuHHa OyTH 30poIIypoBaHa.
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ITOPAJOK 3AXHCTY KYPCOBOI POBOTU

KP BUKOHYETBCS MPOTATOM HaBuajibHOTO ceMecTpy. 3BO 3BiTYIOTh Ipo CTaH ii
BUKOHAHHS 3TiJIHO KaJeHJapHoro IulaH-rpadiky. Bukinamauy oIiHIo€ m0JaHUN
Marepial 1, 32 HEOOX1JJHOCTI, MOKE pOOMTH 3ayBaKECHHS Ta Ha/laBaTH PEKOMEH IaIlii.

KP nonaetncst Ha kadenpy He mizHime 10-tu aHiB 10 nodatky cecii. 3BO, 1o
He nogaau KP y Bu3HaueHMid TepMiH, 10 3aXMCTY He JONYCKAKTBLCHA. Y TaHOMY
BUIIAJIKY, 3aXUCT MEPEHOCUTHCS Ha KiHeub cecii. Ominka 3a KP, mo nogana mizHimre
BCTAHOBJICHOTO TepMiHY, 3HWKYyeThcsa. SAkmo 3BO Oaxkae miABUIMTH BIIACHI
pesynbTatu, KP noBepTaeThcst Ha JOONMPAIIOBAHHS 32 YMOBH BYACHOI'O MTOAAHHS il Ha
Kadeapy, a mcis ii mepeBipKu 3aTUIIAETHCS Yac 0 3aXHUCTY POOOTH.

KP npusznavaerbcesi 10 3aXHCTY, SIKIIO BOHA JOCTAaTHHOIO MIPOIO PO3KPUBAE
BH3HAUCHY TEMY, CBIIUYUTH MPO CBIAOMHH 1 CaMOCTIMHUH MIAXiJ CTyAeHTa A0 ii
BUKOHAHHS. J{OMyCKalOThCsI HECYTTEBI MMOMUJIKUA B OCBITIIEHH1 OKkpemux po3ainis KP
Ta ii opopmiieHHI. Y NaHOMY BHUIIAJKY, Y 3BITI BIAMIYAIOTHCS 3ayBa)KCHHS YJICHIB
KOMicii.

KP noBepraerbesi Ha 100NPANIOBAHHSA, SKIII0O BOHA HE BIJNOBI/Ia€ BaplaHTy
3aBJaHHS, Ma€ CYTTEBI TOMUIIKH, CAMOBLILHO 3MiHEHa TeMa, a0o € ¢akT ruiariaty. B
takomy Bunaaky, 3BO mnoBunen mnepepobutu KP, kepyrounch 3ayBaK€HHAMH
BUKJIa/laya, Ta 3JaTH poOOTy MOBTOPHO Ha MepeBipKy. TepMmiHM moompalroBaHHS
BCTAHOBJIIOIOTHCS BUKJIAJaYEM.

3akIiO4HUM eTanoM BUKOHaHHS € 3axucT KP, sikuii mpoBOIUTHCS KOMICIEHO.
ITponec 3axucty BinOyBaetrhesi y ¢gopmi gomnosial 3BO Ta BiamoBifel Ha MUTaHHS
YJICHIB KOMICII.

JlomoBiger Ha 3axMCTI moBHMHHA 3aiiMath 5-7 xB. 3BO moBHMHEH CTHCIO
BUKJIACTH OCHOBHI mosioxkeHHs1 KP (Mera mocniimkeHb, OCHOBHI pe3yJbTaTH Ta
BHCHOBKH). J{OmOBIIb CYIpPOBOMKYEThCS TOKa3oM mpeseHTarii. CiaiiaiB, Ha siKi
HeMa€ MOCWJIaHb B JONOBiAi, He mNMOBMHHO OyTH. Hagami nemMoHCTpyeTbCs
nporpamHa peanizaiis npuitHaTHX B KP pimens.

ITicna momoBimi 3BO moBHMHEH BIANMOBICTH HA MWUTAHHS WIEHIB KOMICI.
Biamosini moBuHHI OyTH YITKUMU, TOBHUMHU 1 apTyMEHTOBAaHUMHU.

O1iHKa BHUCTABISIETBCSA 3a pe3yJibTaTaMU 3aXxUCTy Ha OCHOBI BU3HAYCHHUX
KpuTepiiB Ta 1mkanu oliHoBaHHS KP 3 ypaxyBaHHAM TOBHOTHM Ta $KOCTI
OMpalOBaHHs 3aBIaHHs, crnpoMoxHocTi 3BO 3axumartu poOOTy, piBHS SIKOCTI
odopmiierns [13 Ta BiampaioBaHHsS TPOrpaMHOI peasizallii, a TaKoX peajabHOCTI Ta
aJIeKBaTHOCTI OTPUMAHUX PE3YJIbTATIB.
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KPUTEPII TA LLIKAJIA OLIIHIOBAHHS KYPCOBOI POBOTU

[Tpu BucTaBieHHI MiACYMKOBOI omiHKH 32 KP kxowmicisi BUXOAUTH 3 OBHOTH Ta
ITMOMHY BUKOHAHOTO 3aBJIaHHS, OOTPYHTOBAHOCTI BIJANOBIAEH Ha 3alUTaHHS
NPUCYTHIX, SKOCTI odopmienHs [13, a TakoX yMiHHS TPaMOTHO, MEPEKOHJIHMBO,
JIOT1YHO, TIOBHO 1 CTHCIJIO MPOJAEMOHCTPYBATH pe3yjibTaTH BiacHOi poboTu. Cxema
HapaxyBaHHs 0aJliB 32 BUKOHAHHSI KypCOBO1 poOOTH MpeacTaBjicHa B Ta0m. 1.

3rigHo Tabi. 1, migcyMkoBa orinka 3a KP mae n1Bi ckiaioBi:

— Iepuia CKJIaJ0Ba XapakTepusye piBeHb BukoHaHHs KP Ta ii pesynpratn
(sxicth BianpamoBanus [13 1 mporpamHoi peanizaiiii);

— Jpyra CKJajoBa BU3HaYae sikicTh 3axucty 3BO Biacue KP.

Jlns HapaxyBaHHSI OaJliB BUKOPHCTOBYIOThbCSI KpuTepii ouniHtoBaHHs KP, ski
HaBeJICHO B Ta0II. 2.

Tabmuug 1 — Cxema HapaxyBaHHS OaJliB

[Tepma cknagoBa Jpyra cknanosa CyMa
15 | 45 40 100

Tabmuug 2 — Kpurepii oniHroBanHs1 BUKOHaHHs1 KP

Posnonin 6aniB 3a
Ne - OKpEMi CJIEMEHTH
3/11 Kpurepiii Bukonanus KP,
6amu
Po3noais 6axiB 3a piBens Bukonanus KP
1 | Bigmosignicts 3Micty KP Temi Ta 3aBnanH1o. 6
2 | Bignosianict odopmienns KP BcTaHoBIeHHM BUMOraMm (CTaHAapTaMm) i 6
JOTPUMAaHHS KQJIEHJAPHOTO MIaH-TpadiKy BUKOHAHHS.
3 | Po3paxynok enementiB CKC 8
4 | Binnosignicts odopmierHss CKC iCHyl0OYMM BUMOTaMm 1 CTaHJapTaM. 8
5 | IIpaBuibHicTh cxeMu ¢i3nyHOoi Tonozorii KM. 8
6 | IlpaBmibHICTE po3paxyHOK [P-aapecartii KoM’ OTEPHOT Mepexi 8
7 | IlpaBuibHICTH TporpamMuoro koay 3aco0iB CISCO mnst HanmamTyBaHHS 8
VLAN
8 | BuxopucranHs HayKOBOTO IiIXOAY (BU3HAYCHHS 3ajad Ta mpooem
crBopenHs: KM; oOrpyHTyBaHHS Ta ccTeMaTH3allis NIPUHHATHX PillIeHb; 8
a/IeKBaTHICTh (JOPMYJIIOBAHHS BUCHOBKIB; aHaJI13 MEPCIIEKTUB
JIOCJIIJKEHHS 32 JIAaHOI0 TEMATUKOIO).
Bceboro 3a Bukonanns KP 60

Po3noaia 0ajiB 3a 3axuct KP

9 | BMiHHS apryMeHTOBAHO Ta JIJAKOHIYHO BHKJIACTH PE3yJIbTaTH
IOCIIIKEHHS, HasIBHICTD Hpe3egTauiI Ta ,Z[CMOHC’FpaLIi'l"HpaI_Ie3,Z[aTHOCTi 20
MIPOTOTHITY PO3POOJICHOT MEpEeXi, a TAKOXK HAIBHICTH BIJIOMOCTEH TIPO
peaizaiio OTpUMaHuX Pe3yJIbTaTiB.

10 | [ToBHOTa Ta BHUEPITHICTH BiIMOBi/ICH HA TUTAaHHS, y3aralbHEHHS Ta 20
crcTeMaTH3allisg HanpsMKIB yJI0CKOHaJIeHHs po3pobienoi IC.

Bceboro 3a 3axuct KP 40

IlincymkoBa oninka 100

Takum 4MHOM, 3a pe3ynpTaTaMM BUKOHaHHS Ta 3axucty KP Bucrasiserscs
MiJCYMKOBa OIliHKa. J[71s1 11boro, 3rimHo 3 mKaioto ominoBanHg KP (tabmn. 3), cyma
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OaJiB BOX CKJIQJOBUX MEPEBOIUTHCS B IHTErpaIbHY OLIIHKY.

Tabnuug 3 — [lIkana ouinroBanHs kypcoBoi po6otu, EKTC Ta 4-6anpHa

Bamu Ominka €EKTC 4-0anpHa 1IKaia
90-100 A BIZIMIHHO
82-89 B

74-81 C Aodpe
64-73 D )

60-63 E 3aI0BLUILHO
35-59 Fx )

1.34 = HE3aI0BIIBHO
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JOJATOK A
[TPUKJIAJIY BUKOHAHHS EJIEMEHTIB OCHOBHOI YACTHUHU
KYPCOBOI POBOTU

PO3JILI 1.
PO3PAXYHOK EJIEMEHTIB CKC

1.1. BuxiaHi gaHi 118 po3paxyHKy CTPYKTYPOBaHOI Ka0eIbHOI CHCTeMHU
3rigHO 3aBIaHHS TNEPIIUM E€TalnoM MpoeKTyBaHHS € po3paxyHok CKC

KOMIT FOTEPHOT MEpEexKi, [0 PO3rOPTAETHCS HA OJHOMY 3 MOBEPXiB 0(iCHOT OYIiBII.
[Inan nmoBepxy odicHoi OyniBii 3a BapianToM Ne  mpesncraBiienuii Ha puc. 1.1.

% = !
f 708 : - N

Pucynok 1.1 — Ilnan noBepxy odicHoi OyaiBii 3a BapiaHToM Ne

B skocti yMOB Ta OOMEXKEHb MiJ Yac BIAMpAIfOBaHHS JIaHOTO €Tamy

MPOEKTYBaHHS OyJ1IeMO BBa)KaTH HACTYIIHI:

— aKkTHBHE OOJaJHaHHS TMOBMHHO 3HAXOAUTHCS B madax 3 BUKOPUCTAHHIM
naT4-IaHene;

— xomytanis CKC Ta akTMBHOTO OOJIaHAaHHS 3MIMCHIOETHCS 3a JIOMOMOTOIO
aT4-KOp/IiB;

— BIJICTaHb MEPEKEBUX PO3ETOK Bij mijioru ckiaaae 0,8 m;

— BHCOTa cTenl 3,5 M;

— TtoBuumHa cTiH 0,5 M;

— CTiHM OY[IBIII Ta BHYTPIIIHI MEPETOPOAKU MOOYIOBaHI 3 IErNIA 1 TMOKPUTH
ITYKaTyPKOO TOBIIMHOK 10 MMm;

— KabenbHI BBOAM Yy poOOYl Ta TEXHIYHI MPUMILIEHHS peai30BaHl Ha OCHOBI
JEKUTbKOX MeTajeBuX TpyO aiaMmeTpom 32 mMwm;

— JIOJATKOBUX KaHAJIB y CTIHAX 1 MIJJI031 I KaOEIbHOI MPOBOJKU MPOCKTOM
OyniBIl HE TIEpe0avYeHo;

— y KOpHaopax Ta poOOYMX MPUMIMICHHAX MPOEKTOM mepeadadeHa miABicHA
CTeJIsl 3 BUCOTOIO BUIbHOTO mpocTopy 0,8 Mm;

— Mepexa enekTpoxkupiieHHd 0 ckiany CKC He BKIIIOYAeThCS 1 MOHTYETHCS
OKPEMO;
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— MPOKJIaJaHHS Kabemro y MPHUMIMICHHAX 3IIHCHIOETBCS Y JIEKOPATUBHHUX
Kopobax.

1.2. BusHauyeHHs JoKalii po3MilieHHs po00YuX Miclb

3rigHO 1HAMBIAYaJIbHOTO BapiaHTy, 3 Taba. 1 3ampormoHOBaHO 0OpaTH poboul
MicIis, mo OyayTh 0OJaJHaHI MEPCOHANBHUMU KOMII IOTepaMH y KimMHatax 1 Ta 7.
Crin 3ayBakuTH, 10 TIpH opraHizarii podounx micup 3 [IK Tpeba mam’sratm Taki
OCHOBHI IIpaBHJIA!

— Yy T[pUMIIIEHHI, J¢ TMpauloTh JCKUIbKa JIIOJIeH, BIJACTaHb MK
KOMIT I0T€paMu MTOBMHHA OyTHU HE MEHIII HIXK 2 M, Y )KOJIHOMY pa3i He MOKHA CTaBUTU
KOMIT FOT€pU HABNPOTH OJIUH OJIHOTO;

— BCTaHOBJIIOBAaTH MOHITOp Oa)kaHO B KyTl KIMHaTH ab0 PO3rOpHYTH HOTO
3aJIHHOIO MAHEJIIO JIO CTIHH;

— mijg yac poOOTH 3 METOK MNpPO(UIAKTHKU ,,KOMII IOTEPHOTO 30pOBOTO
CUHAPOMY’’ BIJICTaHb JI0 €KpaHa MOHITOpa MOBMHHA OyTH HEe MeHII Hixk 70 cMm;

— poboye Miclie MOBUHHE OyTH KOMMOPTHUM 1 JOCHUTHh OCBITJICHO, CBITJIOBE
0Jie PIBHOMIpHE PO3MOJIUIEHE MO BCIX IJIOMII poO0YOro MpoCTopy, MPOMEHI CBITJIA
HE MOBUHHI MOMAAaTH MPSMO B OYI.

3 ypaxyBaHHSM BHUILIECKA3aHOTO BU3HAYMMO PO3TallyBaHHS poOOYMX MICUB 1
Ha IUIaHI TOBEPXYy Ta BH3HAYMMO TOYKH PO3MIIICHHS MEPEKEBHX PO3ETOK 3
BUKOPUCTaHHSM CTaHJIAPTHUX NO3Ha4YeHb (puc. 1.2).
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Pucynox 1.2 — Ilnan moBepxy odicHOi OyAiBil 3 3a3HAYCHHSIM MICIIh PO3MIIIEHHS
MEPEXKEBUX PO3ETOK

Ax mokazano Ha pwuc. 1.2 Oynmu oOpani Micig po3MilieHHs 12 MepekeBHux
po3eToK (pobouux MicIlh): 7 y mepirii Ta 5 y ChbOMiil KIMHATax.

1.3. BusHayeHHs Micusl pO3MillIeHHSI TeJIeKOMYHiKaliifHOI madu

OCKUJIBKM B CyYacHUX JIOKaJIbHMX MEPEKaX 3aCTOCOBYETHCS TEXHOJIOTIS
Ethernet [3,4], To eauHMM OOMEKEHHSIM TpH BHOOpPI MiICIb PO3MIIICHHS
tenekomyHikamiinoi madu (THI) € Bimcranes Bij KOMyTaIliiHOrO OOJIaJHAHHS 10
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caMoro BigmajieHoro By3na wmepexi. Hanpuknan, y crangapti Fast Ethernet
100Base-TX Ha OCHOBI HEEKpaHOBAHOI BUTOI Mapu 5 KaTeropii JOBXHHA OIHOTO
CEerMCHTY Kabemo He moBuHHa nepeumyBata 100 M. BpaxoByrouu 11e 0OMeKeHHS,
noriabHo TIHI po3MICTUTH TaKMM YWHOM, IIOO BIJCTaHb J0 BCIX BY3JIIB MEpEexKl
noBepxy Oyna sSKoMOTra MEHIIOI, TOOTO, Y HAaIlOMy BHUIIJKY, OJMKYE JI0 IICHTPY
nosepxy (puc. 1.3).
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Pucynok 1.3 — BapiaHnT po3MilieHHs TeIEKOMYHIKAIIIHOI madu

JInst eKOHOMIi KOIUTIB BUKOPUCTAEMO OAHY TEJIEKOMYHiKalliHy mady Ha 12
moMiB. Mepexy Oynemo OyayBaTH Ha OCHOBI KaOeJro THUITYy HEEKpaHOBAaHOI BUTOT
napu 5 kareropii (UTP CATS5e).

1.4. Po3pobka 1iaHy NpPOKJAJaHHSI KaOeJbHHX Tpac Ta PO3MillleHHSs
podouux Micub

Po3poOka muiaHy mpokiaiaHHs KaOeNbHHX Tpac Ta PO3MIILIEHHS poOOYuX
MICIIb BHUKOHYETHCSI 3T1IHO 3 BUMOTaMM JIIOYMX CTaHIAPTIB 1100 O(QOpMIICHHS
TEXHIYHOI Ta KOHCTPYKTOPCHKOT JOKYMEHTallli. BOHO BUKOHYIOTbCS KOMII IOTEPHUM
crocoOoM Ha apkyiin ¢popmarty, SKUi BKa3yeThCsl BUKIIAaueM.

1.5. Po3paxyHok KiIbKOCTI HeOOXiZHHMX MaTepiajiB I CTBOPEHHS
Ka0eJbHUX KaHAJIB ropu30HTANbHOI mincucremu CKC

Sx HeogHOPa3oBO BiJ3HAYEHO, OCHOBHHUM cTaHmapToM moOymoBu JIKM e
Ethernet y pisaux BapianTax. BuKOpHCTaHHS [ TOPH30HTAIBHOI ITiICHCTEMHU
eJIeMeHTHOI 06a3u kareropii Se 3abe3neuye nepenauy no Tpakram CKC curnamis Bcix
IIUPOKO  PO3IMOBCIOUKCHUX HA TMPAKTUIll PI3HOBUIIB JTaHOTO MEPEKEBOTO
iHTepdeiicy, HaBiTh Gigabit Ethernet. Takum uYMHOM, 3ampONOHOBAHE PIIIEHHS
3a0€3MeunTh pe3epB IMPOMYCKHOI 3/aTHOCTI Topu3oHTaIbHUX TpakTiB CKC 1 €
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JIOCTATHIM JIJIs1 TIIATPUMKH (DYHKI[IOHYBaHHSI BCIX BIJIOMUX MPOTPAMHMX JTOJATKIB.

Komm’rorepHa wmepeka He MNpH3HAYeHa Il Tepefadl  KoHQIIeHIHOT
iHpopmarii, Tomy CKC OyayeTrbcsi Ha OCHOBI OUIBII JEMIEBOI 1 MEHII CKJIAJHOI Y
IPaKTUYHOI peasizallii HeeKpaHOBaHOI eJIEMEHTHOI 0a3Hu.

JI1st mpokIaiku rOpu30oHTANIBHUX 1 BepTukanbHux kadeniB CKC nependaunmo
BUKOPHUCTAHHS HACTYIHUX PI13HOBU/IB KaHAJIB:

— 3aKpUTI METajJeBl JOTKA 3a MiABICHOIO CTEJCI0 — JJs TOPU30HTaJIBHOI
MIPOBOJIKH TIOBEPXY Y KOPHUIOPAX;

— JIEKOPaTHBHI KOPOOH Y MPUMIIIEHHAX poOOUUX TPYIL;

— 3aKjaJHl TPYOKHM THUITy TUIB3 J1aMeTpoM 32 MM, uepe3 SKH 31HCHIOETHCS
BBEJCHHS KaOemB 3a MIABICHY CTEI0 poOOYMX TMPUMIIIEHh KOPUCTYBayiB
TOPU30HTAJIBHUX Ka0elliB, 0 BUXOJATH 3 JJOTKA Y KOPUIOPI;

— BEpTHUKaJbHI TpyOdaTl €JEeMEHTU THUIy pyKaBiB giamerpoMm 80 MM, MIO
BUKOHYIOTh (DYHKIIIi KaHaIIB CTOSIKA 1 BUKOPUCTOBYIOTHCSA ISl MPOKJIAIKH HUMH
Ka0eJiB BEpTUKAIBHOI TTPOBOIKH.

JloTku MarTh OyTH PO3TAIlIOBaHI 3a IIIJIBICHOIO CTEJICI0 Ha BHCOTI 3 M Bij
MIJJIOTH 1 3aKpiruieHi yepes koxkHi 1,5 M. KabenbHi kopobu B poO0UMX MPUMILIEHHSIX
MOBUHHI OyTH PO3TAIlIOBaHI Ha BUCOTI BCTAHOBJICHHS MEPEKEBUX PO3ETOK 3 OJTHUM
BEPTUKAIILHUM CITYCKOM 3 ITiIBICHOT CTEJIl.

[linkmroueHHS KOMIT'IOTepa KOPUCTyBada 3AIMCHIOETBCS JO MEPEXKeBOi
(iHdopmartiitHOi) po3eTKH, IO 3aKpiIUIoeTbes Ha BucoTi 0,8 M Bix mimmoru. Tum
MEPEXKEBOT PO3ETKM BU3HAYAETHCS 3 ypaxXyBaHHSM BHMOT JIO TPOITYCKHOI 3/IaTHOCTI,
KOH(pirypaiiii podouoro micug 1 00paHoro crnocoOy 3akpimieHHs. Hanpukian, MmoxxHa
3aCTOCYBaTU OAWMHOYHI Mojaymi kareropii Se tumy Legrand Mosaic RJ45 CAT 5Se
UTP. [lani npo KUIBKICTh PO3ETOK Yy KOKHOMY NpHUMIIIeHHI Ta BiactaHb a0 TLH
HaBezeH1 y Tabu. 1.1.

[Iporec mpoeKTyBaHHS TOPU3OHTAIBHOI MIACHCTEMH TOJSITAE Yy PO3PAXYHKY
HeoOXxiaHoro 00’ eMy noctaBku kadento. ['opuzontanbHa nigcucrema CKC Oyayerbest
Ha OCHOBI HEEKpaHOBaHUX 4-mapHUX KabeniB kareropii Se. 3 AaHUX, IO HABEJEHI y
tabmn. 1.1, BU3HAUMMO HEOOXiNHY JOBXHHY KabOemto. J[7si 3pydHOCTI pO3paxyHKIB
3arajibHOi JOBKWHHU KaOeIro JIOIIJILHO CKOpPUCTAaTHCh Mporpamoro Microcoft Excel.
JIJist IbOTO JTOCTATHBO CKOTIIOBATH CTOBIYMK 3 JAHWUMH TPO JOBXKHUHY KaOeto 0
THI ta Bukonatu ¢yskuiro «CYMMy. B Hamomy Bunaaky ajis npuminieHs 4 ta 7
3arajibHa JIOBKMHA Kabelto nopiBHIOE 213,5 M.

3 ypaxyBaHHAM TexHojoriuHoro 10% 3amacy Ta ka0esnto, 10 HEOOX1THUN IS
BUTOTOBJICHHS TIATY-KOPJIB JUIS MiAKIIOUeHHS KoxkHoro [IK, 3arambHa dOBXKHHA
Ka0eIo CTaHOBUTUME:

Iy =213,5-1,1+2-12=2589.

Cepennst moBxkuHA Kabemo 13 PO3paxyHKy Ha KOXKHE poOodue Mmicie Oyne
CTaHOBUTH:

258,9/12 =216 ~ 22 wm.

Ternep po3paxyeMo MOXJIMBY KUIBKICTh BIAPI3KIB KaOeI0 TOBKUHOIO 22 M,
SIKy MOXKHA OTPUMATH 3 OJJHOI OyXTH Kademto goBxuHoI0 305 M ( Ly ):

22



_ Lgp 305

cr = 13,86 .

B Lav

Ta6mui 1.1 — Bigctans pobodoro Miciis BiJl TeJIEKOMYHIKaIIHHOT madu

IMpumimenns | Ne po6. micust | Kinpkicts pozerok | Jlomxkuna kabdenro go T, m
1 1.1 1 28
1 1.2 1 23,5
1 1.3 1 17
1 1.4 1 15
1 1.5 1 17,5
1 1.6 1 14
1 1.7 1 12
7 7.1 1 11,5
7 7.2 1 14
7 7.3 1 16
7 7.4 1 21
7 7.5 1 24

Bcroro 12 2135

Pe3ynpTaT OKpyrisieMo BHM3 J0 HAWOMMKYOro Iuioro i orpumyemo 13.
Ockinbku B kiMHaTax Ne 1 1 Ne 7 € 12 PM, To nnst 3a0e3nedeHHs] MPOKJIaIaHHS
Ka0elo B MEeKax TOPU30HTAIBHOI MICHCTEMH B HAIIOMY BUITAJKY TIOCTATHHO OJTHI€T
OyxTu kabeno JoBKUHO 305 M.

ko 6 KiIBKICTh poO0YMX MICIIh TIEpeBHINyBaia 6u 13, HanmpuKiIad, KiJIbKICTh
PM y ximHarax ckmagama © 45, To mig BH3HAYCHHS KUIBKOCTI OyXT KabOelro
He0O0X11HO Oyi10 6 MOAUINTH 3arajibHy KiTbKICTh PM Ha BcbOMy MOBepCi Ha KIIBKICTh
BIJIPI3KIB Ka0emto, 110 OTPUMYEMO 3 OJHIE] OyXTH, a Pe3yNbTaT OKPYIIUTH [0
HaMOJIMKYIOTO IIJIOTO BBEPX:

i =3,46~4.
13
Temep po3paxyeMo TOBXKHHY IEKOPATUBHOTO Ta METaJeBOr0 KOPOOiB, MIO

HEOOXI1H1 JUIsl MPOKIAAKK KaOento B poOOYMX MPUMILIEHHAX Ta y CTEJl BIJIMOBIIHO
70 BUMOT' 3aMOBHHKA. TpeOa 3ayBa)KuT, IO JaHI PO3PAXYHKU JOLIBHO POOUTH
micas po3poOKH TIJIaHy NPOKJIanaHHd KabenpbHUX Tpac (muB. 1. 1.4). Jlna mworo
HEOOX1IHO BpaxyBaTH JOBXKUHY KOpPOOy IO MEPUMETPY Ta B MICISIX CIYCKY 31 CTell
BHCOTOIO B 2,2 M (Tadm. 1.2).

Tabmumsa 1.2
METaJeBOT0 KOPOOiB

— Pesynprat po3paxyHKIB JOBXKHH JEKOPATHBHOTO Ta

. OBJKHHA KOpoOy, M
[TpumimeHHs Tun xopoOy A PODY,
Ha CITyCKax 3a ePUMETPOM
1 JEKOPaTUBHUN 4.4 25
MeTaJIeBUM - 7
7 JEKOPaTUBHUN 2,2 12,5
MeTaJIeBUIA - 5
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3 BpaxyBaHHs PO3MIIICHHS JIBEPEH Ta PO3MIIIEHHS PO3ETOK Yy mpuMimieHi 1
JOIIILHO 3pOOUTH JIBa CIIYCKU JIGKOPATUBHOTO KOPOOY, Y MPHUMIIIEHH] 7 JOCTaTHBO
Oyne omHoro cmycka. JIJisi mpokJIajiaHHs Kalemro 4epe3 CTIHM MK MPUMIIICHHSIMHU
3HaJOOUTHCS TPHU 3aKJIaHI TPYOKH THIY TUIB3 JAiaMeTpoM 32 MM. TakuM 4YMHOM 3a
pe3yabTaramMu Taoi. 1.2 3arajibHa JIOBXXKHMHA JIEKOPATHBHOIO KopoOy ckiamae 44,1
(45) m, metasieBoro — 12 M. Y3aranpHeHHI pe3ynbraT po3paxyHky migcuctemu CKC
B MeXaxX OJIHOTO MOBepXy o¢icHOT OyaiBmi MpuBeAeHi y Tadm. 1.3.

Tabnung 1.3 — Enementn ropusonTansHoi nigcucremMu CKC

Ne 3/m Hasga enementy CKC, ogunuiii BUMipy Kinbkicth
1. TenexkomyHikariiina mada Ha 12 mroiimis 1
2. Po3zeTku, mr 12
3. Po3’emu, mr 36
4. Kabens UTP CATS5e, m/kinbkicTh OyXT 259/1
5. KabenbHmii KOpoO TEeKOPATUBHHM, M 45
6. KabenbHuii KopoO MeTaneBHid, M 12
7. 3axuagai TpyOku (32 MMm), T 3
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PO3JLT 2 )
PO3PAXYHOK IP-AIPECAIII KOMII'IOTEPHOI MEPEXI,
IO ITPOEKTYETHCAA

2.1. Buznauennsi BuxiaHoi IP-agpecu komn’1oTepHoi mepe:xi

3riHO 3 BapiaHTOM 3aBJaHHSA, MAEMO y Mepexi rojoBHoro odicy (I'O)
kopropatii 78 PM, y mepexi komepiiiinoro odicy BO1 — 190. Ha teputopii HoBOrO
odpicy BO2 OynyTte po3MillyBaTUCS UYOTUPU TPYHOH CHIBPOOITHHKIB, B SKHX
npamoroTs 18; 60; 112; 35 kopuctyBadiB BianoBigHO. Mepeska BiganeHoro ogicy 2
Oyne ckmamatucs 3 4-ox mepex VLAN. IP-agpeca mocmimoBHOTO iHTEpdEiicy
MapIIpyTU3aTopa nocravanbanka nociayr [arepuer — 209.165.201.1/30.

Busnauumo posmip Onoky [P-agpec, HeoOxigHuwii s opranizaiii
KOMIT'IOTEpPHOT MeEpexi B Mexax Koprmopaiii. [ias mporo s KOXXKHOTo odicy
BU3HAYMMO TaKy KUTbKICTE PM, 110 Oy/ie JOpIBHIOBATH MIHIMAJILHOT CTYNEH1 ABIMKH.
[Ipu upomy mnotpiOHO BpaxyBatu, mo 2 IP-agpecu B kokHOMYy OOl OYIyTh
3ape3epBOBaHi K CIy>KO0BI 1 HE MOXKYTh OyTH IpHU3HAYECHI By3JIaM, a TaKOX OJIHA
[P-aapeca B koxHIM migMepexi Mae OyTH MpU3HaUEHa iHTep(deiicy MapiIpyTu3aropa.
TakuM YMHOM MOBMHHA BUKOHYBAaTHCh YMOBA, IO KUIBKICTh KOPHUCTYBadiB y odici
(Bimmimi) TOBMHHA JdOpiBHIOBaTH abo Oytu wmeHmon 3a 2"—3. Pesympratm
3amuCyIOThCs 10 Tabm. 2.1.

Tabnuug 2.1 — Busnauenss po3mipy 0sokiB MIT3]]

Yueno Mi.HiMaJ'ILHa Uwucno [P-anpec, ski
. . CTyTIiHb 4ncna 2/ MOXYTb OyTH
O6nacTs Mepexi KOPHCTYBadiB/ . .
IP-ajipec Po3mip 010Ky HajaHi
MII3/] KOpUCTyBa4yaMm
Mepesxa ronosHoro odicy (I'O) 89 7 — 128 anpec 125
Mepexa BO1 190 8 — 256 aapec 253
Kanau 3B’s13ky Mixk Mepexamu 'O 1 BO1 2 2 —4 anpecu
Mepexa BO2/ mepexi VLAN
Mepexa VLANI11 (Bigain 1) 35 5 — 64 anpecu 61
Mepexxa VLAN12 (Bimmin 2) 58 6 — 64 anpec 61
Mepexxa VLANI13 (Binmin 3) 112 7 — 128 agpec 125
Mepexa VLAN14 (Bimin npojax) 42 6 — 64 anpecu 61
Kanan 38’s13ky Mk mepexamu ['O 1 BO2 2 2 — 4 anpecu
3arajipHa KUIbKICTh KOPUCTYBaUiB 526
3aranpHa KUTbKIiCTh O10KiB VLSM 8 OJOKIB,
712 anpec

3a pesyapTaTamu Tabu. 2.1 BuzHaunmo npedikc BuxigHoi [P-aapecu. Ockiibku
3arajibHa KuUIbKicTh [P-aapec ckiamae 712, a HanOmmx4de Outbie 3a 712 4ucio, 1o
ckJlazae cTymiHb yucna 2 gopisHioe 1024, to npedikc BuxigHoi [P-agpecu mepexi

Oyne nopiBHioBatu 32 — 10 =22. 3a HomepoMm xypHany Bu3Hauaemo [P-ampecy —
172.16.4.0/22.

25



2.2. Po3paxynok IP-aapecanii kKoM’ l0TepHoOi Mepe:xi
2.2.1. Po3po0Oka cxemmu po3noniiay Buxignoro 6,oky IP-aagpec

Buxinna IP-ampeca aapecHoro mnpocropy 172.16.4.0/22. Ilpu mnpoBeneHHi
po3paxyHky I[P-aapecarii koMm’roTepHOi Mepexi OyleMO KepyBaTUCh CTpaTeri€lo
YTBOPEHHS KOMIT'FOTEPHOI Mepexki 3 iepapxiuHoro Tomnojoriero [2]. [ns mporo
pO3pOOMMO CXeMy pO3MOJUTY BHXITHOTO aJpecHOro mpocropy Ha Omoku. [lpu
po3po0Il CXEeMH JUICHHA BHUXIJHOTO aJpPECHOr0 MPOCTOpYy Ha Oyoku OynemMo
BUKOHYBAaTH TaKUM YHUHOM, 1100 3a0e3neunTtu HeoOXiaHi po3mipu 6sokiB MIT3/1, siki
Oymum pospaxoBani y 1. 2.1 (muB. Tabn. 2.1). B mHamomy BUNAAKy IOIIHHO
BUKOPHUCTATH CXEMY PO3MOJALTY BHXIJHOTO aJPECHOTO MPOCTOPY Ha OJOKH, IO
300paxeHa Ha puc. 2.1.

Ha cxemi po3noainy BuxigHoro 61o0ky [P-agpec sxupHuM mipudTom Bi3HaYEH]
OJIOKH, aJpecu SIKUX IJIaHY€EThCS BUKOPUCTOBYBATU AJIs 3a0€3MEUEHHs aapecauii y
nigMepexax 'O, BO1 ta BO2 (VLAN 11-14), a Takox pe3epBHi OJI0KH, K1 HE Oyiu
BUKOPHUCTAaHI 3apa3 1 MOXYTb OyTHM KOPHUCHI JUIsl TOJAJIBLIOTO PO3LIUPEHHS
KOMIT FOTEPHOT MEpPEexI.

Buxiguuii 010K
1024 TP-anpec (/22)

4/\

onox IP-aapec
512

//

ook [P-anpec
256 (BO1)

ook IP-aapec
512 (BO2)

— T

omox IP-anpec
256

omox IP-agpec
256

— \

omox IP-angpec
256

—

ook IP-anpec
128 (')

6ok [P-aapec
128 (pezeps)

ook IP-aapec
128 (VLAN13)

6ok [P-agpec
128 (pezeps)

6ok [P-aapec
64 (VLAN11)

6ok [P-aapec
64 (VLAN12)

ook IP-agpec
64 (VLAN14)

ook IP-anpec
64 (peseps)

Pucynok 2.1 — Cxema posnoainy BuxigHoro 6noky IP-agpec
2.2.2. Po3paxynok IP-agpecanii koMn’roTepHoi Mepe:Ki, 1110 MPOEKTYEThCS

3a po3po0JICHOI0 HAMHM CXEMOIO PO3MOJITy BuXigHOTO 050Ky IP-anmpec (muB.
puc. 2.1) mpoBeneMo poO3paxyHOK KOMIT IOTEPHOI Mepexi. JlJis 1mboro BU3HAYUMO
aZpecu MiAMEPEeX yCix OJOKIB CXEMH PO3MOJLIy, a g TUX OJIOKIB, SIKI OyJIeMo
BukopuctoByBatd it ['O, BO1 ta VLAN, kpiM agpecu miaMepexi BHU3HAYMMO
aJipecy NMPOKOMOBHOI PO3CHUIIKHU Ta Jlialla30H JOCTYITHUX aJipec.

Crix 3ayBakuTH, 110 BCi po3paxyHku 3 [P-agpecamMu MOIIIBHO MPOBOAMTH Y
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nBifikoBoMy Burjsial. [lepenumemo Buxinny IP-agpecy 172.16.4.0/22 y nBiiikoBoMy
KOJI1, @ BEpTUKAIBHOIO PUCOIO MTO3HAYUMO T'PAHUII0 MACKH i ITpedikcy 22:

10101100.00010000.000001|00.00000000

['panuns Macku juist npedikcy 22 3HaxomuTbes Mik 22 Ta 23 OitoMm (y
TpeTboMy OaiiTi). OCKIUIBKM TpHU MOJAIBIIOMY PO3MOJAUII BUXIIHOTO aJIPECHOTrO
pocTopy OITH, IO BIAMOBIAIOTH aIpeci Mepexki, OyayTh 3AIUIIATACH HE3MIHHUMH,
TO JUIsl 3PYYHOCTI MOMAATBIIMX PO3PAXYHKIB MEPIIMH Ta ApPyruil OalWT BUXITHOI
[P-anpecu MoXHa He TMEPETBOPIOBATH Y NBIMKOBHM KOA. 3 BpaxyBaHHSM IIOTO
3aMUCyeEMO:

172.16.000001|00.00000000

Ha nepiiomy etami 3riiHO cxeMu po3noaiuty (nuB. puc. 2.1) Buxigna [P-agpeca
172.16.4.0/22 noBuHHa OyTH po30OuTa Ha ABa OJOKH. [IpUHIMI Takoro po3moauTy
nokasano Ha puc. 2.2. Tak six 2! = 2 1o 3Hamo6uThCca 1 6iT, MO0 ineHTHIKYBATH
KOXKHY 3 JIBOX HOBHX THiaMepex. [Ipedikc HOBHX MiAMEPEX OTPUMAEMO, SKIIO
J0JIa€EMO JI0 TIOYaTKOBOTO Mpedikcy KUIbKICTh OITiB, IO 3MIHIOBAIMCS JUIS
oJiepKaHHSI HOBUX TiaMepex, ToOTo y HamoMy Bunaaky 22 + 1 =23. Ha puc. 2.2.
CYLIJIbHOIO JIHIEI0 3a3HAayeHa TpaHMIls MMOYaTKOBOI MAacKH, IO MaE MEPEeXKEBUN
npedikc /22, MyHKTUPHOIO JIHIEI0 — TPAHULI MAcKu 3 mpedikcom /23.

172.16.000001|00.00000000 — 172.16.4.0/22
172.16.000001OE0.00000000 — 172.16.4.0/23
172.16.000001]1:0.00000000 — 172.16.6.0/23

Pucynox 2.2 — Po3nonin BuxigHoro 61oky [P-anpec Ha nBa 6101

YTBOpeHHSI HOBHUX MIJAMEpPEXK 3AIMCHIOETBCA TUIAXOM Iepedopy BCIX
MOXJIMBUX KOMOiHAIlIi 3MIHM OITIB MK TpPaHMIIIMA MAacOK BHXIJIHOI Ta HOBOI
[P-aapec, To6TO KOMOiHAIM 3MiHH OITIB MDK CYIIJILHOIO Ta ITYHKTHPHOIO JIIHIEIO
(muB. puc. 2.2). B nanomy Bumaaky 1ie 23 OiT (BiA3HAUCHHH XUPHUM IIPHUPTOM),
3MIHIOIOUH SKUH OTPUMYEMO JIB1 HOBHX aJPECH:

172.16.00000100.00000000 — 172.16.4.0/23
172.16.00000110.00000000 — 172.16.6.0/23

TakuM 4MHOM, OTpUMaJIH JIB1 HOBUX aapecu: 172.16.4.0/23 1 172.16.6.0/23.

[epmomy 6moky i3 512-tu [P-anpec (puc. 2.1) Hagaemo aapecy 172.16.4.0/23,
apyromy 010Ky i3 512-tu [P-anpec — 172.16.6.0/23.

VY nanomy mpuKiIami, KOJu HEOOXITHO OyJ0 MOJUIMTUH aAPECHUM MPOCTIp Ha
7Ba, JUIA BHW3HAYCHHS TiaMepek OyB 3amisHuid 1 OIT MK TpaHUIIMHU, SKi
BCTAHOBITIOIOTHCS MackaMu (mpedikcoMm) MiAMEpeK. AHAIOTIYHO, IS JUICHHS
aJPECHOTO MPOCTOPY HA YOTUPHU OJOKM HEOOXITHO 3amisITH 2 OiTH, IJs TIJICHHS Ha
BiciM — 3 OiTH 1 T. 1.

3a a”ayori€cr0 3 PO3MISIHYTUM TMPUKIAIO0M Bu3HaumMmo [P-agpecu iHImmx
0JIOKIB.

Bukonaemo aijeHHs mepiioro 0yoky i3 512-tu IP-agpec (172.16.4.0/23) na
1Ba OJIOKH, 10 MICTATH B co01 256 IP-aapecu:
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172.16.00000130.00000000 — 172.16.4.0/23
172.16.00000100.00000000 — 172.16.4.0/24
172.16.00000101.00000000 — 172.16.5.0/24
Anpecy 172.16.4.0/24 BuxopuctaeMo ajisi aapecaiii By3iniB miamepexi BOI1.
Jlpyry otpumany aapecy 172.16.5.0/24, 3rigHo cxemu, Tpeba MOIiIM HA JBa OJIOKH 13
128 TP-aapec:
172.16.000001&1.00000000 — 172.16.5.0/24
172.16.00000101.00000000 — 172.16.5.0/25
172.16.00000101.10000000 — 172.16.5.128/25
[lepmmii 3 orpumanux OJI0KIB 3 aapecoro 172.16.5.0/25 BuxopucraemMo s
3abe3neueHHs [P-agpecamu romoBHoro odicy. pyruit Omok 13 128 IP-ampec
3aJTUIIAE€THCS PE3CPBHUM.
Bukonaemo nuieHHs npyroro 010Ky 13 512 [P-aapec. 3rilHO cXeMU pO3NOALTY

CIIOYaTKy BUKOHAEMO JiJI€HHS Ha Ba OJ0ku 3 256-10 [P-anpecamu:
172.16.000001ﬁ0.00000000 — 172.16.6.0/23
172.16.00000110.00000000 — 172.16.6.0/24
172.16.00000111.00000000 — 172.16.7.0/24

Jani, noaimuMo miepiuii 6510k 3 aapecoro 172.16.6.0/24 Ha doTupu 1, TaKuM

YUHOM, oTpuMaemo aapecu 11-i, 12-i ta 14-i Bipryanbaux mepex BO2:
172.16.000001&0.00000000 — 172.16.6.0/24
172.16.00000110.00000000 — 172.16.6.0/26
172.16.00000110.01000000 — 172.16.6.64/26
172.16.00000110.10000000 — 172.16.6.128/26
172.16.00000110.11000000 — 172.16.6.192/26

[lepuri Tpu 3 OTpUMaHMX aApec HAJAAEMO BKA3aHUM BIPTYaJIbHUM MeEpexkKam.

OcranHilt 6J10k OyJie pe3epBHUM.

Tenep BUKOHAEMO JIJIEHHS Apyroro 010Ky 13 256 IP-anpec Ha nBa OnoKu:
172.16.000001ﬁl.OOOOOOOO — 172.16.7.0/24
172.16.00000111.00000000 — 172.16.7.0/25
172.16.00000111.10000000 — 172.16.7.128/25

brnox 3 aapecoto 172.16.7.0/25 namaemo 13-iii BipryanbHiii mepexi BO2.

[Hmmit 6510k 3 agpecoro 172.16.7.128/25 3anuiaeTbest pe3epBHUM.

3 BpaxyBaHHSM BHUKOHAaHHUX PO3PAXyHKIB OOHOBUMO CXE€MY PO3NOJALTY

BuxigHoro 6s0ky IP-ampec (puc. 2.3).

Tenep s anpec 'O, BO1 ta VLAN 11 — 14 (BO2) Bu3HauMMO BiAMOBIIHI iM

a/JipecH IMPOKOMOBHOI PO3CHIIKM Ta A1ama30HU JOCTYIHUX aJipec.
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172.16.4.0/22

Buxiguunii 610K
1024 TP-aapec (/22)

172164023 , — T, 172166023

ook IP-agpec ook IP-agpec
512 512 (BO2)
1721640 2‘i/'/»/172.16.5.0/24 172'16'6'0M \ 172.16.7.0/24
ook IP-agpec| | 6mox IP-ampec ook IP-anpec ook IP-aapec
256 (BO1) 256 256 256

172.16.5.0/25 / \172.16.5.128/25 172.16.7.0/25 / \ 172.16.7.128/25
omox IP-agpec| |6mox IP-agpec 6nok IP-agpec | | 6ok [P-agpec
128 ('0) 128 (pezeps) 128 (VLAN13) || 128 (pe3eps)

172.16.6.0/26  172.16.6.64/26 172.16.6.128/26 172.16.6.192/26

omox IP-agpec | | 6ok IP-ampec | | 6ok [P-ampec | | 6ok [P-agpec
64 (VLAN11) || 64 (VLAN12) || 64 (VLAN14) || 64 (peseps)

Pucynok 2.3 — Cxema [P-agpecartiii mpoekToOBaHOT KOMIT FOTEPHOI MEpexi

st ronoBHOro odicy Oyna mpusHadeHa aapeca 172.16.5.0/25. Pospaxyemo
aZpecy MIMPOKOMOBHOI PO3CHIIKU. {151 11bOTO BC1 OITH, 1110 BUKOPUCTOBYIOTHCS IS
aapecarii By3JiB y MiMepexi 3aMIHIMO Ha OJIMHHMIIL 1 OTPUMAEMO:
172.16.000001ﬁ1.0|0000000
172.16.00000101.0/1111111 — 172.16.5.127
PospaxyemMo niamazon pgoctymHux anpec s miamepexi ['O. liamazon
JTOCTYITHUX ajpec OOMEXEHUH JABOMA aJpecaMH — aJIpecoro IiaMepexi Ta aapecoro
IITUPOKOMOBHO1 pO3CHIIKH. TOOTO Il BU3HAYEHHS TEPINOi JTOCTYMHOI aapecu (s
ajzpecarrii By31iB y migMepexi) HeoOX1THO 0 aipecu MmiaAMEPexi oaatu 1:
172.16.00000101.0]0000000
+1
172.16.00000101.0/0000001 — 172.16.5.1
Jlns BU3HAUEHHS OCTAHHBOI JOCTYMHOI aJpecd HEOOXiTHO BiA aapecu
IITUPOKOMOBHOI PO3CHIIKH BiTHATH 1!
172.16.00000101.0]1111111
-1
172.16.00000101.0/1111110 — 172.16.5.126
3a ananorieto g migmepesxxi BO1 (172.16.4.0/24) ampeca mmpOKOMOBHOT
PO3CUJIKH IPUMME 3HAYECHHS:

172.16.00000100|.00000000

172.16.00000100.11111111 — 172.16.4.255
Toni, gianazon moctymaux aapec misi BO1 Oyae mopisaioBatu 172.16.4.1 —
172.16.4.254.
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AHaJOTIYHUM YHHOM TIPOBEJIEMO PO3paxyHKH Juis migmepexk BO2.
Jns miamepexxki VLANIT (172.16.6.0/26) agpeca MUPOKOMOBHOI PO3CHIIKH
npuiiMe 3HaYCHHS:
172.16.00000110.00|000000

!
172.16.00000110.00|111111 — 172.16.6.63
Hiama3on goctynHux ajapec s nigmepexi VLANI1 npuiime 3HaYeHHS
172.16.6.1 - 172.16.6.62.
Jia migmepexi VLANI12 (172.16.6.64/26) anpeca MIMpOKOMOBHOI PO3CHIIKU
IIPUMME 3HAYECHHS

172.16.000001ﬁ0.0l|000000
172.16.00000110.01|111111 — 172.16.6.127
Hiama3on qoctynmHux aapec as miamepesxi VLANI2 npuitme 3HaueHHA
172.16.6.65 —172.16.6.126.
Jns migmepexxi VLANI3 (172.16.7.0/25) anpeca MIMPOKOMOBHOI PO3CHUIIKH
IIPUMME 3HAYEHHS

172.16.000001ﬁ1.0|0000000
172.16.00000111.0[1111111 — 172.16.7.127
Hiama3on goctynaux ajapec i miamepexi VLAN13 npuiime 3Ha4eHHS
172.16.7.1 - 172.16.7.127.
st miamepexxi VLAN14 (172.16.6.128/26) aapeca mMpOKOMOBHOI PO3CUIIKU
MpUiMe 3HaYCHHS:

172.16.000001ﬁ0.10|000000
172.16.00000110.10[111111 — 172.16.6.191
Jiama3on goctynHux aapec 1 migmepexi VLAN14 npuiime 3HaYeHHS
172.16.6.129 — 172.16.6.190.

[IpoBenemo po3paxyHok I[P-agpec nisi KaHaliB 3B’S3Ky MIK MEPEXEHO
roJIOBHOro odicy Ta Mepexamu BiajgaieHux ogiciB. [Ins kaHamy 3B’SI3Ky MK
Mepexxero 'O 1 BO1 Bupumumo IP-aapecu 3 Onoky pesepBHuUX 128 ampec
(172.16.5.128/25). OckiyibKu 1Ji KaHaTy 3B’ 3Ky HE0OX11HO TuUbku 2 [P-aapecu st
anpecartii iHTepdeiiciB mapupytusatopis 'O 1 BO1, To BpaxoBytouu JBi 104aTKOBI
3ape3epBOBaHl ajapecu s ajpecallii By3JiB HEOOXIIHO 3aiATH OCTaHHI JBa OITH
BunineHoi [P-anpecu, a npedike y Takiii mepexi 0yne aopiBaroBatu 32 — 2 = 30. 3
BpaxyBaHHSIM CKa3aHOTO ajpeca MEpexi I KaHaly 3B’si3Ky Mik mepexero ['O i
BOI npuitme 3Ha4eHHS:

172.16.00000101.100000/00 — 172.16.5.128/30

Anpeca mMPOKOMOBHOI pO3CHIIKH T KaHaiy 3B’ 513Ky Mk ['O 1 BO1 mpuiime

3HAYCHHS

172.16.00000101.100000|00

172.16.00000101.100000[11 — 172.16.5.131
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Jiama3oH OOCTymHUX ajpec s KaHainy 3B’s3ky MDK 'O 1 BO1 mpuiime

3HAYEHHS
172.16.5.129 - 172.16.5.130.

3a aHajoriero mpoBeneMo po3paxyHok [P-aapecartii ans kaHamy 3B°SI3Ky MK
mepexero ['O 1 BO2. [lns uporo Bunimumo IP-agpecu 3 6510ky pesepBHux 128 anapec
mepexi BO2 (172.16.7.128/25). Anpeca migmepexi kanamy 3B’s3ky ['O-BO2
IIPUMME 3HAYECHHS

172.16.00000111.100000/00 — 172.16.7.128/30

Anpeca mMPOKOMOBHOI PO3CUIIKHU JIJIsl KaHamy 3B’ 3Ky MK ['O 1 BO2 mpuiime

3HAYEHHS

172.16.000001&1.100000|00
172.16.00000111.100000|11 — 172.16.7.131
Hianma3zon mocTymHuX aapec aisa kaHaimy 3B’s3ky Mix ['O 1 BO2 mpuiime
3HAYCHHS
172.16.7.129 — 172.16.7.130.
3BejieHl pe3ynbTaTH po3paxyHkiB [P-agpecariii KoMm’roTEpHOI Mepexi, II0
MIPOEKTYETHCS MPECTaBICH] y Ta0d. 2.2.

Tabnuusg 2.2 — [P-anpecariis y KoM IOTEpHIN MEpeki, 0 MPOEKTYEThCS

OﬁJIaCT'b .Az[peca . Tlianason MOCTYIHHX axpec Anpeca IIMPOKOMOBHOI

Mepexi niaMepe:xi PO3CHJIKH
Mepexa 'O 172.16.5.0/25 172.16.5.1 — 172.16.5.126 172.16.5.127
Mepexa BO1 172.16.4.0/24 172.16.4.1 — 172.16.4.254 172.16.4.255
Kanain 3B’s13xy 172.16.5.128/30 172.16.5.129 — 172.16.5.130 172.16.5.131
Mmix 'O 1 BOI
VLAN11 172.16.6.0/26 172.16.6.1 — 172.16.6.62 172.16.6.63
VLAN12 172.16.6.64/26 172.16.6.65 —172.16.6.126 172.16.6.127
VLAN13 172.16.7.0/25 172.16.7.1 - 172.16.7.127 172.16.7.127
VLAN14 172.16.6.128/26 172.16.6.129 — 172.16.6.190 172.16.6.191
Kanain 3B’s13xy 172.16.7.128/30 172.16.7.129 — 172.16.7.130 172.16.7.131
Mmix ['O 1 BO2
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} PO3/11 3. }
IMITALIIIHE MOJIEJIFOBAHHSI HACTPOIKH TA POBOTH
KOMIT'IOTEPHOI MEPEXKI, IIIO MPOEKTYCTHCS

3.1. Po3podka mojaesi KOMII’IOTEPHOI Mepexi, 10 NPOEKTYEThbCS, Y
nporpami Packet Tracer

BukopucToByroun pe3ynbTaTi po3paxyHkiB cxemu [P-aapecarii 3 iepapxiqyHuM
YTBOPEHHSAM ITIMEPEK Ta MAacKaMH IiaMepexi 3MiHHOI JoBxuHU (uB. Tadi. 2.2),
CTBOPHMMO IMITAaIlIiTHY MOJIEJIh KOMIT FOTEPHOI Mepexi y mporpami Packet Tracer.

B sxocti mMepexeBoro oOnagHaHHS BUKOPHCTaeEMO MapipyTtuzatopu 2811,
KoMmyTatopu 2960 Ta To4yky 0€31pOTOBOTO JOCTYMY. 3arajbHUM BUIJISA IMITALIHOT
MOJIeJli KOMIT I0TepHO1 Mepexki y mporpami Packet Tracer npeacrasieHo Ha puc. 3.1.
SAx BuaHO 3 puc. 3.1, Taka TOMOJIOTIS MOJEII JI03BOJIMThH MPOBECTH IMITAIII0O OOMIHY
MakeTaMu y KOMIT IOTepHINH Mepexi MK JokaasHuMu Mmepexamu ['0O, BO1, BO2, a
TaKOX JOCIIUTH KOPEKTHY poOOTY BIpTyaldbHUX JIOKAJTILHUX Mepexk BO2.

[lin dvac po3poOkM MozeNi KOMIT'IOTEpHOI Mepexi Oyjia BUKOHAHE
HaJalITyBaHHS MapuipytusaropiB BiggaieHoro odicy 1 (BO1), romoBHoro odicy
(I'O), Bigmanenoro odicy 2 (BO2). lns noainy BB KOPUCTYBAUiB 1 0€31pOTOBUX
KOpUCTyBauiB B Mepexi BO2, muisixoM BIANOBIIHOIO HAJAIITYBaHHS KOMYTAaTOpIB
IaHOi Mepexi, OylM CTBOPEHI BIPTyallbHI JIOKAJIbHI MeEpexi. MapumpyTuzarop
Bianienoro odicy 2 (BO2) B Takiii Mojesi MEpexi BUKOHYE MapUIpyTHU3allil0 He
TUIbKK MK JIoKaibHUMU Mepexxamu BO1, 'O Ta mepexero ISP, a 1 Mmix mMepexamu
VLAN. Bukonano 0a30B1 HAJIaIITyBaHHSI KOMYTaToOpiB y BigaaieHomy odict 2 (BO2)
3 KiIbkoMa Mepesxkamu VLAN.

3.2. Oco0,1MBOCTi MOYATKOBOI0 HAJAIUTYBAHHS MeEpPeKeBOro 00/1aIHAHHA
Ta 3aXMCT KOMIT'IOTEPHOI Mepexi

[Tpu BUKOHaHHS AaHOT KypcoBOi poOOTHM OysIO NPOBEACHO HaJIalITyBaHHS
KOMYTaTOpIB Ta MapUIPYTU3AaTOPIB KOMIT IOTEPHOT MEPEXi, IO MPOEKTYETHCS.
OcHOBHI TNpUKIaAM KOMaH, IO OyJIM BHUKOPUCTAHHI B XOJ[I CTBOPEHHS MOJENI
Mepexi mpexacraBineHi y Tabia. 3.1. YV mpoieci HamamTyBaHHA Ha KOMyTaTopax
3M1MCHEHO HaJaHHA 3PYYHUX IMEH, BCTAHOBJICHHSI MapoJIiB IS 3aXUCTy BIJ
HECAHKI[IOHOBAHOTO 1ocTynmy. Ha MapmipyTu3zaropax TroJIOBHOTO Ta BiIJaJIeHUX
odiciB OynM HalaHi 3py4yHl IMEHa Ta BUKOHAHE HAJAIUTYBaHHS 1HTEpP(ENCIB THUITY
Fast Ethernet 1 Serial. Ockiibku, K BIJOMO, MaplIPyTHU3aTOPU MpPAIIOIOTh Ha
MEpEeKEeBOMY PiBHI 32 MPOTOKOJIOM [P, To 000B’SI3KOBUM €JIEMEHTOM HaJalllTyBaHHS
ix iHTepdeiiciB Oymo HamanHs muM iHTepdeiicam BianmoBigaux IP-agpec 3rimHO
po3pobiienoi cxemu IP-agpecartii (quB. Tadm. 2.2).

Jljis 3aXMCTy KOMIT'IOTEPHOI MEpeXi BiJ 30BHIIIHHOIO HECAHKI[IOHOBAHOTO
JocTymmy 3 OOKy MapiipyTu3aropa mocradaibHuka nochyr IarepHery (ISP) Oyno
BCTAHOBJICHE OOMEKEHHS Ha BIIJAJICHUN JOCTYH 3a MpoTokosioM telnet. [[is mporo
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Tabmuss 3.1 — Ilpuknaam KoMaHA  HACTPOMKM  KOMYTaTopiB  Ta
MapIIpyTU3aTOPIB MO KOMIT FOTEPHOT MEPExKi
Komannga Onuc
Switch>enable ato Mepexig 10 MPHUBIIEHOBAHOTO PEXXUMY YIIPABIiHHS

Switch>en

KOMYTaTOpOM

Switch#configure terminal ato
Switch#conf t

nepexij 10 pexuMy KOHPIrypyBaHHsI KOMyTaTopy,
BUXiJ 3 pexxuMy — CNTL+7Z

Switch (config) #hostname S1

HaJaHHA IM 51 KOMyTaTopy

S1 (config) #enable secret class

BCTaHOBJICHHSI [1APOJII0 HA IepeXif B
NPUBIJICHOBAHUHN PEKUM YIPaBIiHHSI KOMYTaTOPOM

config) #1line console 0
config-line) #password cisco

S1(
S1(
S1(config-line) #login

BCTAHOBJICHHA MAaPOJIIO IJId JOCTYITY 1O KOMYTATOpa
4E€pEe3 KOHCOJIb

S1 (config-line) #end

BUXIiJ 3 p&XKUMY KOH(IrypyBaHHS

Sl#copy running-config startup-
config abo
Sl#copy run start

30epirae  3pobnmeHi 3MiHM B KOHQirypamii
KoMyTaTopa y ¢aiiyii mouyaTKoBOi KOH}Irypartii

Sl#conf t

S1 (config) #interface range fa0/1-24
S1 (config-if-range) #shutdown

Sl (config-if-range) #interface range
gil/1-2

S1 (config-if-range) #shutdown

KOHQITYpyBaHHS TIOPTiB KOMYTAaTOpIB,
BUMKHEHHS YCiX MOPTiB

TIPHUKIIAL

S1 (config) #interface range fa0/6-8,
fa0/11

S1 (config-if-range) #switchport mode
access

Sl (config-if-range) #no shutdown

KOH(QIrypyBaHHsT TOPTiB KOMYTaToOpiB,
BMHKaHHS BU3HAYCHUX ITOPTIB

TIPUKJIA]

Router>en
Router#conf t
Router (config) fhostname R1

Ha/laHHs 1M’ sl MapLIPYTU3ATOPY

Rl (config) #int £a0/0

Rl (config-if) #ip address 172.16.5.1
255.255.255.128

Rl (config-if) #no shutdown

npucBoeHHs [P-aapecu iHTepdeiicy Fast Ethernet
MapUIpyTHU3aTOpy

Rl (config-if) #int ser0/0/1

Rl (config-if) #ip address
172.16.5.129 255.255.255.252
Rl (config-if) #clock rate 64000
Rl (config-if) #no shutdown

Rl (config-if) #int ser0/2/0

Rl (config-if) #ip address
172.16.7.129 255.255.255.252
Rl (config-if) #clock rate 64000
Rl (config-if) #no shutdown

Rl (config-if) ffexit

—_— — — ~—

HaJIAIITyBaHHS MMOCTiIOBHUX iHTepdeiiciB (serial)
MapUIpyTH3aTOpy

Rl (config) #taccess-1list 101 deny tcp
any any eq telnet

CTBOPEHHS PO3LIUPEHOI0 CIIUCKY KOHTPOIIIO
noctymy, 3 HomepoM 101, mist 3a60poHu Oy1b-5IKOTO
Tpadiky uepes npotokod telnet

Rl (config) #taccess-1list 101 permit
ip any any

JI03B1J1 Ha 0OMiH OyAb-sKUM TpadikoM uepes
IPOTOKOJI ip

Rl (config) #int s0/0/0
Rl (config-if) #ip access-group 101 in

BHeceHHs mopty s0/0/0, yepe3 sikuii BCTAHOBJICHO
3B’ 130K 3 ISP, 0 cTBOpeHoro cnmcky
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3.3. HanamryBaHHs CTATHYHOI MAPIIPYTU3aLil y KOMIT’IOTePHill Mepe:xi

BpaxoByroun Te, 0 KOMII'IOTEpHA MEpeXa Ma€ HEBEIUKY KIUIbKICTb
JOKAJIBHUX MIAMEPEXK, JUIs HaJAIlITyBaHHS MapLIpyTU3aTOPIB JOLIBHO 3aCTOCYBaTH
CTaTHUYHY MaplIpyTHU3ALIiIO.

3 aHaiizy Mojeli KOMI IOTEPHOT Mepexi cliaye, mo Ha Mapupyrtuszaropi ISP
Ui TIepecHIKU TpadiKy y KOPIOPATUBHY MEPEXY IOLLUIFHO BU3HAYUTH aAPECy
cynepMepexi. 11 BUKOpUCTaHHS J03BOMMTH 3MEHIINTH KiBKICTh 3aMHCiB y TaOmmIi
MapuipyTu3saiii Mapuipytuszaropa ISP. AnanoriyHo AouiIbHE BUKOPUCTAHHS apecu
cymepMmepexi 1 npu nepecwini Tpadiky Bif mapiipytuzatopa 'O mo BipTyanbHUX
JOKaJIbHUX MEpex uepe3 Mmapupyruszarop BO2.

Jlis BU3HAYeHHSI aApec CymepMepeki KOPHOpaTHBHOI Mepexki BHUKOHAEMO
OTeparlito MiJICyMOBYBaHHS MapuipyTiB. i LIbOrO MPOCYMYEMO aJIpecH MiAMEPExX
'O, BOI ra BipTyanbHUX JIOKaJbHUX MEPEK:

172.16. 00000]1:01.00000000 ro
172.16. 00000100.00000000 BO1
172.16. 00000110.00000000 VLANI11
172.16. 000001,10.01000000 VLANI12
172.16. 00000111.00000000 VLAN13
172.16. 00000]1:10. 10000000 VLANI4

172.16.5.0/25
172.16.4.0/24
172.16.6.0/26
172.16.6.64/26
172.16.7.0/25
172.16.6.128/26

Lol

172.16. 00000100.00000000 agpeca cylepMepexi
255.255. 11111100.00000000 macka cynepMepexi

Takum uymHOM, Maemo ajpecy cynepmepexi 172.16.4.0/22 (macka
255.255.252.0), sixy OyaemMo BUKOPHUCTOBYBATH MPHU HAJIAINTYBaHHI MapIIpyTU3aTopa
ISP st nepecunku Tpadiky y KOPIIOPaTUBHY MEPEKY.

AHQJIOTIYHUM YUHOM PO3PaxXyeMO aApecy cymepMmepexi BiIgaaeHoro odicy
BO2. 3 1iero MeTor0 NpocyMyeMo aJipecu BIpTyallbHUX MIAMEPEXK:

172.16. 000001 150.00000000 VLANI1
172.16. 00000110.01000000  VLANIZ2
172.16. 00000111.00000000 VLANI13
172.16. 00000110.10000000 VLANI4

172.16.6.0/26
172.16.6.64/26
172.16.7.0/25
172.16.6.128/26

U

T
172.16. 00000110.00000000 azmpeca cylepMepexi
255.255. 11111110.00000000  macKa cymepMepexi

Takum yunoM, 11 mepexi BO2 maemo aapecy cymepmepexi 172.16.6.0/23
(macka 255.255.254.0).

3 BpaxyBaHHSIM BU3HAUCHUX CyMapHUX MapIIPyTiB BUKOHAEMO HaJIAIITyBaHHS
CTaTMYHOI MapHipyTH3alii B MoJaeli KOMII'IoTepHoi wMepexi. Komanmm s
J0JIaBaHHS BUIMOBIIHUX MapIIPYTiB J0 TaOJMIL MapUIPyTH3aIlli MapuIpyTH3aTOPIB
Mepexi HaBeseH1 y Tab. 3.2.
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Tabmuusg 3.2 — Komauau I HaJlalITyBaHHS CTAaTHUYHOI MapIIpyTH3ailii y
MOJIEI MEPEXi

Mapupy- Komanna Onuc
THU3aTOP
ISP ip route 172.16.4.0 MapmIpyT JI0 BCiX TiaMepex Kopropartii
255.255.252.0 209.165.201.2
ro ip route 172.16.4.0 Mapipyt 10 mepexi BO1
255.255.255.0 172.16.5.130
ip route 172.16.6.0 MapupyT fo miamepexxk BO2 3 BukopucTaHHIM
255.255.254.0 172.16.5.130 aapecu cynepmepeski BO2
ip route 0.0.0.0 0.0.0.0 MapimpyT A0 Oymb-SIKMX MEpexX, aapec SKHX
209.165.201.1 HEMae cepe/l IMiMepex Kopropartii
BO1 ip route 0.0.0.0 0.0.0.0 MapupyT A0 OyAb-SIKMX MEepex, aJpec SKHUX
172.16.5.129 Hemae cepen mepexi BO1
BO2 ip route 0.0.0.0 0.0.0.0 MapIpyT 10 OyIb-SKHX MEpex, agpec SKUX
172.16.7.129 Hemae cepen ninmepexx BO2
show ip route KOMaH/1a VIS neperis Ly Ta0JIUI
MapuipyTu3amii

Ocxkuibkn mapupytuzatopy BO1 ta BO2 3B’s3aHi 3 1HIIMMU MeEpeXamu
TUIBKM 4Y€pe3 OJUH IUI03, TO MPU BBEACHI CTATUYHMX MAPIIPYTIB JIs1 BHXIJHOTO
Tpadiky AOLUIBHO CKOPHUCTAaTUCS MapLIpyTOM 3a 3aMOBUyBaHHSAM. AHajoriyHa
CUTyallis 1 NMpu HajamTyBaHHI MapuipyTtuzatopa ['O 11 mepecusiku HakeTiB 3
KOPIOPATHBHOI MEPEX1 Y 30BHIIIHI Mepexki yepe3 mapuipytuzatop ISP.

3.4. Oco6,1MBOCTI HAJAIITYBAHHSl BIPTyaJbHHMX JIOKAJIbHHUX Mepex Ha
OCHOBI KOMYTaTOpIiB Ta MappyTu3anii Mizk VLAN

CyTHICTP HaJlAIUTYBaHHS BIPTyaJbHUX JIOKAIBHMX MEpPEXK HAa OCHOBI
KOMYTaTOpiB MOJIATAE y TOMY, IO KOXXEH TMOPT KOMYTAaToOpy 3aKpiIUTIOETHCS 3a
BU3HAUCHOK BIPTYaJIbHOIO JIOKAJIBHOI Mepexer. B pesynapTari Komm roTepHa
Mepexa (maMepexa) IITUThCA Ha OUlbll ApiOHI CETMEHTH Mepexi (MmiaMepexi), a
nepefada Oyab-IKOro Tpadiky MDK BY3JIaMH pI3HUX CETMEHTIB, Y TOMY YHCII 1
IIMPOKOMOBHOT'O, Ha KaHaJbHOMY piBHI OJIOKyeThcs. KoManau /Ui HanamTyBaHHS
VLAN HnaBeneni y tabu. 3.3.

OOOB’SI3KOBHM €TamoM i npaBwibHOI poOoTH VLAN € HamamTyBaHHS
MariCTpaJibHuX (TPaHKIHTOBMX) TIOPTIB. 3acTOCYBaHHS TMOPTIB TaKOTO THUITY
HEOOXIHEe NIl TOTO, 00 KOMYTaTopu OOMIHIOBAJIMCA Kaapamu 0e3 momudikarii
octanHix. [Ipu mmpomy BimomocTi mipo igeHTudikatop VLAN, 110 MICTAThCS B Kajapi
Ethernet, He OyayTh BTpaueHi Mpu Nepecuiii KaapiB Mixk komytatopamu. Ha puc. 3.2
MOKa3aHUil (hparMeHT MOJeJll KOMIT FOTEPHOI MEpexXi, Ha SKOMY CTpUJIKAMU YOPHOTO
KOJIbOPY BIAMIYEH1 MaricTpaibHl KaHaiu. BiAmoBiaHI KOMaHAM JJIs HaJaIlTyBaHHS
MaricTpajibHUX MOPTIB Ta iX MEperisay HaBeaeH1 y Taom. 3.3.

3aBepiaJbHUM €TaloM HaJalITYBaHHS € 3a0€3MeUeHHs MapIIpyTU3alil Mix
BIpTyaJIbHUMHM  MepexaMHu. 3 1I1l€l0 MeToro Ha  (QisuuHoMmy iHTepderic
mapmpytuzatopy BO2 fa0/0 namamroByroThest Joriudi cyOintepdeiicu fa0/0.11,
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fa0/0.12, fa0/0.13, fa0/0.14. IP-agpecu 1y KOXKHOTO JIOTIYHOTO Tij 1HTepdeiicy
00MpPAarOThCS 3 YMCiIa JOCTYIHHX aapec BiAmoBigHO a0 KoxkHOI VLAN (Tadm. 2.2).
Cawme 111 agpecu OyayTh BUKOpHCTaHI B skocTi 1utro3iB [1K, mo BXoaath 10 ckiaay
BIpTyasibHUX MepeK. Cliji BII3HAUUTH, 1110 KOKHUMN 3 JIOTTYHUX cyOiHTep(deiiciB Mae
BUKOPHUCTOBYBATH 1HKamCyJsiito 3a ctaggaptoM 802.1Q. Ha Toit Bumaaok, sSKIo y
meperxxi BO2 moxyTts Oyrtm 3actocoBani [IK 06e3 mpuHamexHOCTI A0 TEBHOT
BIpTyaJbHOI MEpeXi, JOLITFHO HANAIITYBaTH JIOTiuHUHN cyOinTepdeiic mms VLAN 1
[5], ToOTO s BipTyasibHOI Mepexi 3a 3amMoBUyBaHHSAM. [IpHKIamu BiIIOBITHHUX
KOMaH/1 HaBeJieH1 y Tabm. 3.3.

SeO/O/U\ Y

172.16.7.130 ety

L g
081 Fa00

BO2 Mazicmpaiohi VLAN14
/ _— 172.16.6.128/26
— 172.16.6.0/25 IIIIIIIIIIlIIg
I— p AccessPoint-PT
_— APO Laptop-PT
PCPT ﬁ Laptopl

VLANL1 S1-BO 172.16.6.130

172.16.6.2

VLAN12 VLAN13

EL 172.16.6.64/26 V4 \ 172.16.7.0/25 _[:I
F ¥ = = K F
SR Rpe
VLAN12 VLANL3
172.16.6.66 172.16.7.2

Pucynoxk 3.2 — ®parmeHT imMiTalliiHOT MOIEN 3 3a3HaYEHHSIM MariCTpaJIbHUX KaHAJIIB
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Ta6mus 3.3 — I[puxknaaun komana i HanamtyBands VLAN 1 mapmpyrtu3zaiii

M1 HUMHU
Komannga \ Onuc
Hanawmyeanna VVLAN
S1 (config) #vlan 11 ctBopenHs: VLAN 11
Sl (config-vlan) #name VLAN11 Haganag VLAN 11 imeni VLAN11
Sl (config-vlan) #end BHUXIJ i3 pe)KUMY HACTPOMKH BIpTyaJIbHUX MEPEx
S1(config) #interface range fa0/6-8 npucBoenHs 11-if BipTyanbHii Mmepexi 6-ro, 7-ro Ta

Sl (config-if-range) #switchport
access vlan 11

8-ro moprie komytaTopy THmy Fast Ethernet

Sl#show vlan brief ab6o
Sl#show wvlan

nepersi iHpopmarii mpo VLAN komyTtatopy

Hanawmyeannsa mazicmpanbHux nopmie

S1 (config) #interface range £fa0/0-2

BUOIp Jiana3oHy MOPTiB KOMYTaTOPY LIS
KOH(IrypyBaHHsI

Sl (config-if-range) #switchport mode
trunk

BCTAHOBJICHHS PEKUMY MariCTpaJbHUX KaHANIB JUIS
BiJIMTOBITHUX TOPTIiB KOMYTaTOPY

Sl (config-if-range) #no shutdown

BMUKaHHS BU3HAYCHHUX TIOPTIB KOMYTaTopy

S1 (config-if-range) #end

BUXiJ i3 peXKUMY TiAKOH}irypamii

Sl#show interface trunk

KOMaH/a JUisl TIepEeBIpKU MPaBUIBHOCTI
HAJIAIITYBaHHS MariCTpallbHUX TOPTiB

config) #interface £fa0/0
config-if) #no ip address
config-if) #no shutdown

HaCTpoiika Ha MapmpyTu3aTopi R1 intepdeticy
fa0/0 6e3 [P-agpecu i Macku migMepexi

R1 (
R1 (
R1 (
R1 (

config) #interface fa0/0.11

BUOIp JloriyHOro cyoiHTepdeicy Ams moaaibol
HAaCTPOWKHU

Rl (config-subif) #encapsulation
dotlqg 11

BCTAaHOBJICHHS 1HKATICYJISI{ TEryBaHHS KaapiB 3a
crangaproM 802.1Q

Rl (config-subif) #ip address
172.16.6.1 255.255.255.192

HanauHs [P-agpecu noriuHomy cybinTepdeiicy (11-
i BIpTyaJIbHOT MepexKi)

Rl (config) #interface fa0/0.12
Rl (config-subif) #encapsulation
dotlqg 12

Rl (config-subif) #ip address
172.16.6.65 255.255.255.192

HaIAITyBaHHs JIOTigHOTO cyOinTepdeticy fa0/0.12
Ha Mapupytuzatopi BO2 mis 3abe3nedenHs
MapHIpyTU3allii MiXk BipTyallbHUIMHA MEpEKaMH

Rl (config) #interface £fa0/0.13
Rl (config-subif) #encapsulation
dotlqg 13

Rl (config-subif) #ip address
172.16.7.1 255.255.255.128

HaaImTyBaHHs JIOTiyHOTO cyOiHTepdeticy fa0/0.13
Ha Mapuipytuzaropi BO2 st 3a0e3neueHHs
MapuIpyTH3alii MiXk BipTyaTbHIMH MEpexamMu

Rl (config) #interface fa0/0.14
Rl (config-subif) #encapsulation
dotlqg 14

Rl (config-subif) #ip address
172.16.6.129 255.255.255.192

HaJIaITyBaHHs JIoTiuHOro cyoinTepdericy fa0/0.13
Ha Mapupytuzatopi BO2 mis 3a6e3nedenHs
MapUIpyTU3alii MiXk BIpTyaJlbHUIMH MEPEKaMH

Rl (config) #interface fa0/0.1
Rl (config-subif) #encapsulation
dotlg 1

Rl (config-subif) #ip address
172.16.6.132 255.255.254.0

HacTpOMKa JIOTi4HOTO cyOiHTepdency st
3a0e3MeyeHHs] MapIIpyTH3aLii 3 By3JlaMH MEepexi
BO2, sixi He BBIWIIIH JI0 CKIIQTY BIpTYaJIbHUX
Mepex
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JTOJATOK B
[TPUKJIAJIU ODOPMJIEHHS OKPEMUX YACTUH
[MOSICHIOBAJIBHOI 3AIIMCKU

[TonTaBCchKUi IepKABHUM arpapHUM YHIBEPCUTET

Kadenpa iHpopmamiiiHux cucteM Ta TEXHOJIOT1H

KYPCOBA POBOTA
KP.KM.27.012345.012-113

KoM roTepHi Mepexi

Ha TEMY:

(Ha3Ba AUCLMIUTIHK)

[IpoexTyBaHHSI KOPIOPATUBHOI KOMIT FOTEPHOI MEPEXI

Crynenta (k) 3 xypcy  126ICT6x 31  rpymm
cneuiaibHOCTI 126 IHdopMmarniiini cuctemu

Ta TEXHOJOTIT

Pemernsx O./1.

(npi3BuIe Ta iHiI[iaIN)
KepiBHuk

(mocaja, BUEHE 3BaHHS, HAYKOBHH CTYIIiHb, IHII[Ia)IN Ta MPi3BHUIIE)
HanionainbsHa 1mkaia

Kinekicts 6amiB: Ominka: ECTS

[Tonrasa — 2027

Pucynok B.1 — 3pa3zok odopmnenns turynbsHoro apkyury KP
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IHANBIAYAJIBHE 3ABJIAHHA
Ha KypcoBy podoty «Komm’orepHi Mepe:xi»

CryneHry Pemernsaxy O. /1. HaBY. TPyNH 1261CT6xn 31
(mpizBumie Ta ininiamu 3BO) (mmbp HaBYANBHOI TPYIH)
Tema: [TpoexTyBaHHS! KOPHOPATUBHOI KOMI FOTEPHOI MEPEKi

(Ha3Ba TeMH 3TiJHO BapiaHTY)

Ilepenik nuTanb, M0 MiIATAKTH NPOEKTYBAHHIO.

1. Po3paxyHOK €JIEMEHTIB CTPYKTYpPOBaHOi KaOEJIbHOT CUCTEMH:

— BHU3HAYCHHSI MICI[b PO3MIIICHHS pOOOYHX MICIIb 3T1THO BapiaHTy 3aBJAaHHS;

— BU3HAYCHHSI MICII PO3MIIICHHS TEJICKOMYHIKAIIHHOI madu;

— PO3PaxyHOK KIIBKOCTI HEOOXIIHHMX MaTepianiB [JIsi CTBOPEHHs KaOenpbHUX KaHaTiB
ropuzoHTanpHoi nigcuctemu CKC;

— po3poOKa IuIaHy MPOoKJIaJaHHsI KaOelbHUX Tpac Ta PO3MILEHHS pOOOYHX MICIIb.

2. Po3paxynok IP-aapecarii koM’ roTepHOT Mepexi, 0 MPOEKTYEThCS:
pO3poOKa cxeMu po3moAiTy BuxigHoro 610ky [P-ampec;

— pospaxyHok [P-agpecanii koM’ F0TepHOT MEpEXi, IO MPOSKTYETHCS.

3. BiamparroBanHsi KOMaH] HaJalITYBaHHS aKTUBHOTO OOJIAHAHHS KOMIT IOTEPHOI MEpexi,
10 MPOEKTYEThCA, IUIIXOM IMITalliiHOTO MOJIentoBaHHs y porpami Packet Tracer:

— CTBOPEHHS MOJIEI MPOEKTOBAaHOI KOMII FOTepHOI Mepeski y mporpami Packet Tracer;

— BIOOpaIOBaHHS KOMaHJA JUIdi HAcCTpOWKHM iHTep(eiiciB Ha  KOMyTatopax Ta
Mapupytusaropax KM;

— KoMmaHau HanamTyBaHHS VLAN Ha OCHOBI KOMYTaTOpiB, OCOOJIMBOCTI HalallTyBaHHS
Mapupyruzauii Mixk VLAN;

— HaJAIITyBaHHA cTaTHYHOI MapmpyTtu3anii y KM, ontumizaris Tabauibs MapipyTH3anii 3a
paxyHOK ormeparlii miJICyMOBYBaHHS MapIIPYTiB;

— BH3HAYCHHS Ta BUKOHAHHS KOMAaH] JUIS 3aXHCTY KOMII FOTEPHOI MEpexi 3a JOIOMOTO0
CIIMCKIB KOHTPOJIIO IOCTYIY;

— TMepeBipKa Mpale3aTHOCTI KOMIT IOTepHOI Mepexi, sika Oyna po3poOiieHa B pe3yibTari
BUKOHAHHS KypCOBO1 poOOTH.

ITepenik 000B’s13K0BOr0 rpaivHOro MarTepiaiy.
1. Ilnan npokiagaHHs KabeIbHUX TPAC Ta PO3MILIEHHS pOOOYHX MICIb.
2. Cxema (i3M4YHOI TOMOJIOTI] KOPHOPATUBHOI KOMII'FOTEPHOI MEpEXi — MOJIENb MEpEeXKi, 110
BHKOHaHa 3acobamu niporpamu «Packet Tracery.

Buxinni nani 3rizno Bapianty Ne 012 .

[1nan noBepxy OymiBi: Ne 1 (puc. b.1) Howmepa ximMHaT nmst

Buxinna [P-aapeca: 172.16.4.0/22 PO3MIIIEHHS POOOYUX MiCIIb: 1,7

Kinekicts PM y I'O;BO1;BO2: 78: 190; 18/60/112/35
JlaTa BUIa4Yi 3aBJaHHS 08.02.2027 Tepmin 31aui KP 15.05.2027
KepiBauk

(mocazaa, HayKOBUIl CTYIIEHb, BUCHE 3BAHHS) (mignmc) (npi3Bu1e Ta iHiIiaMN)
3aBnanus orpumas 3BO Pemernsx O./1.
(miamac 3BO) (mpi3Bumie Ta inirianu 3BO )

Pucynok B.2 — Ilpuknan opopmiieHHs iHaUBIAyalbHOro 3aBnaHds Ha KP
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3aTBepHKEHO 10 IPYKY Pasiolo 3 AKOCTI BUIIOI OCBITH CIIEIiaIbHOCTI,
rpotokoit Ne 2 i 03.09.2024 p.
®opmat 60%90 1 /16. IManip odcerrwmii (6inuit 70-80 r/M2 ). YM. apyk. apk. 2,76. ABT. apk. 2,0.
Tupax 10 np. I'apritypa Times New Roman Cyr.
JHpyk — kadenpa iHpopMaIiiHUX CUCTEM Ta TEXHOJIOTIN
[TonTaBCHKOTO AEPIKaBHOTO arpapHOTO YHIBEPCUTETY



