IOJITABCHKHWH JTEP)KABHUM AT'PAPHUM YHIBEPCUTET

HABYAJIbHO-HAYKOBUI IHCTUTYT EKOHOMIKH, YIIPABJIIHHA,
IPABA TA IHOOPMAIIIMHUX TEXHOJIOI'TA

KA®EJIPA IHOOPMAIIIMHUX CUCTEM TA TEXHOJIOTI'TI

KOMITIOTEPHI MEPEXI

METOAUYHI peKOMeHAAMII 111010 BUKOHAHHS KyPCOBOI po0oTH

oCcBiTHBO-TIpOdeciiina nporpama IndgopmaniiiHi ynpapiasiroui cucreMu
cneniajabHIiCTh 126 IndopmaniiiHi cHCTEMH Ta TEXHOJIOTII
rajysi 3Hanb 12 IndopmaninHi TeXHOIOTII
oCBIiTHIM cTyninb bakanasp

IMoaraBa — 2022



MeTtoanuni pekoMeHAalii sl BUKOHAHHS KypcoBoi poOotu «Komm’toTepHi
Mepexi» IS 3100yBadiB BHINOI OCBITH 3a OCBITHBO-NIPO(DECIHHOI MPOrpaMoro
[Hpopmaniiini ynpaBisiodl CUCTEMHU creniaabHOCTl 126 IHdopmariiiiHl cucteMu Ta
TEXHOJOT1i nepmoro (0akanaBpchkoro) piBHs BuIoi ocBit [Tekct] / Cmrocaps L 1.,
V1kin 0. B., Cmrocap B. L., ITommyxk FO. B. TTonrasa: I1J1AA, 2022. 48 c.

Vxkmamaui.

Irop CJIKOCAPD, k.T.H., foueHT, noueHT Kadeapu 1HGOopMalIHUX CUCTEM Ta
TEXHOJIOT1i;

FOpiii YTKIH, k.T.H., momeHT, 3aBigyBad kadeapu iHGOpPMAIIHHUX CUCTEM Ta
TEXHOJIOTIH

Bagum CJIIOCAP, n.1.H., mnpodecop, mnpodecop kadeapu iHPoOpMaLIHHUX
CHUCTEM Ta TEXHOJIOTH;

FOmiit TIOJITIIY K, acuctenT kadgeapu iHGopMaIiiHUX CUCTEM Ta TEXHOJIOT1H.

CxBasnieHo Ha 3acijanHi kadeapu 1HGOPMAIIITHUX CUCTEM Ta TEXHOJIOT1H
[Tporokomn Big «01» Bepecus 2022 poky Ne 1

3aTBepKEHO 3aBiiyBadeM Kadenpu
«01» Bepecus 2022 poky FOpiii YTKIH

[loromxeHo TapaHTOM OCBITHbOI mporpamMu [HQopMmariitHi  ympaisoUi
CUCTEMHU
«01» BepecHs 2022 poky Onena KOIMIIIINMHCBKA

CxBasieHo ToJ10BOI0 Pamy 3 SIKOCT1 BUIIIOi OCBITH CIEI1aThHOCTI
«IHbOopMaIliiiHl CHCTEMU Ta TEXHOJIOT1» Onena KOIIIIINHCBKA

© Irop CJIIOCAPH
© HOpiit YTKIH

© Bagnm CJIFOCAP
© HOmi ITOJIIIYK
© ITJIAY, 2022 pik
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Komm’rorepna mepexa
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Macka miMepexi 3MIHHOT IOBKUHU

[lepconanbHa e1eKTPOHHO-00UYNCITIOBAaTbHA MaITHA
[ToscHrOBaJIbHA 3amKCKa

[TepcoHanbHUI KOMIT IOTEP

ITocTrayanbHuk nociyr IaTepuery

PoOoue miciie

CtpykTypoBaHa kabeapHa CUCTEMA

TenekomyHnikarriiina mada

Cnucok kontpostto aoctymy (Access Control List)

Touka noctyny (Access Point)

[TocTauansHuk nocayr IHtepuery (Internet Service Provider,)
Bipryansna nokansHa Meperxka (Virtual local Area Network)
Macka nigmepexi 3MiHHO1 1oBxkuHM (Variable Length Subnet Mask)

HeekpanoBana Buta napa (Untwisted Shielded Pair)
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3AT'AJIBHI TTIOJIOXXEHHA

KypcoBa pobora (KP) — inmguBigyanbHe 3aBAaHHS TBOPYOrO XapakTepy,
KIHIIEBUM pE3yIbTaTOM BUKOHAHHS SIKOTO € PO3po0Ka HOBOIO MPOAYKTY (IIPUCTPOIO,
oOJialHaHHA, TEXHOJOTIYHOTO MPOIIECY, MEXaH13My, allapaTHUX 1 MPOrPpaMHUX 3aC001B
Tomo abo iXx okpemMux uyacTtuH). KP BUKOHyeTbCS CAMOCTIMHO MiJ KEPIBHUIITBOM
BUKJIa/Ia4a 3TiHO 3 I1HJAMBIIYyaJIbHUM 3aBJIaHHSAM Ha OCHOBI HaOyTHX 3100yBademM
BuIioi ocBity (3BO) 3HaHb Ta yMiHb.

Mertoro Bukonanus KP € 3akpirsieHHsi, normOIeHHs 1 y3arajJbHEHHsS 3HaHb,
ofiepKaHUX 3700yBauaMy BHUIIOI OCBITH MiJ Yac BUBYCHHS HABYAIBHOI TUCIUTLIIIHU
«KomI’roTepHi Mepexi», Ta Ofep>KaHHS BIAMOBITHUX NMPAKTUYHUX HABUYOK 1 BMIHb 3
NUTaHb TPOSKTYBAHHS KOMIT IOTEPHUX MEpEeX JUIS PO3B’sI3aHHS PI3HUX 3a/1ad
npodeciiiHol TIATbHOCTI.

[lepenymoBoto miist BukoHanus KP e gucrnumininm, mo nepenytoTs: «Beryn no
1H(popMaIiHUX TeXHOJOT1H», «MaTemaTnuHuil aHani3», «OnepaiiiiHi CHCTEMN»,
«HaBuanpHa mpaktrka «Betyn 10 iHbopMaIiitHuX TEXHOIOT1i» .

Bukonanus kypcoBoi poOoTu  3a0e3medye  (QopMyBaHHS  HACTYIHHUX
KomMnemeHmuocmeu.

3azanvui:

— 3JIaTHICTh A0 a0CTPaAKTHOI'O MUCJICHHS, aHaJI3y Ta CUHTE3Y;

— 3JIaTHICTH O PO3YMiHHS MIPEAMETHOI 00JacTl Ta MpodeciiftHOl A1STbHOCTI;

Cneyianvhi (Paxosi):

— 3JaTHICTh aHAJ3yBaTH 00’ €KT MPOEKTYBaHHS a00 (DYHKIIIOHYBAaHHS Ta KOro
peaAMEeTHY 00JIacTh;

— 3/IaTHICTH /10 MPOEKTYBaHHS, PO3POOKH, HATATOKCHHSI Ta BIOCKOHAJICHHS
CUCTEMHOT0, KOMYHIKAIlIHHOTO Ta TMPOTpaMHO- amapaTHOTO 3a0e3MeyeHHs
iHopmariiinux cucrem Ta TexHoJsorik, [aTepHery peueit (IoT), komm roTepHO-
IHTErpOBaHUX CUCTEM Ta CUCTEMHOT MEPEKHOI CTPYKTYpH, YIIPABIiHHSI HUMH,

— 3JaTHICTh TMPOEKTYBaTH, pO3pPOOJSTH Ta BHUKOPUCTOBYBATH 3aco0U
peamizarii 1HGOpMAIIHHUX CHUCTEM, TEXHOJIOTIH Ta 1H(POKOMYHIKAIA (METOAUYHI,
1H(popMaIliiiHi, aNTOPUTMIYHI, TEXHIYHI, MPOTPaMHI Ta 1H.);

— 37aTHICTH OIIHIOBATH Ta BPAaXOBYBATH €KOHOMIUHi, COIIaJIbHI, TEXHOJIOTTYH1
Ta €KOJIOT1YHI ()aKTOpU Ha BCiX eTamax >KUTTEBOrO LMKIY 1H()OKOMYHIKAIIHHIX
CUCTEM;

— 37aTHICTh BUOOpPY, MPOEKTYBAaHHSA, PO3TOPTaHHS, IHTErPYBaHHs, YIIPABIIHHS,
aJIMIHICTpYBaHHSI Ta CYNPOBO/KYBaHHS 1H(POPMALIMHUX CHUCTEM, TEXHOJOTIHA Ta
1H(OKOMYHIKalIli, CEpBICIB Ta IHPPACTPYKTYpU OpraHi3allii;

— 3JaTHICTh YOPaBISATH Ta KOPUCTYBATUCA CYYAaCHHUMH 1H(POpPMaALIAHO-
KOMYHIKalIHHUMU CHCTEMaMHM Ta TEXHOJOTisMA (y TOMY YHCIl TAaKUMH, IO
0a3yl0ThCSl HA BUKOPUCTaHH1 [HTepHET);

— 37aTHICTh TPOBOJUTH 3aXOAU MO0 oOpraHizamii poOoYMx MicClb, iX
TEXHIYHOTO OCHAIIEHHS, PO3MIIIEHHS! KOMIT'FOTEPHOr0 YCTaTKYBaHHSI, BUKOPUCTAaHHS
OpraHi3alliHUX, TEXHIYHUX, AJITOPUTMIYHMX Ta IHIIUX METOJIB OpraHi3aliiHoO-
YIIPABIIIHCHKOT A1STHHOCTI.



BukoHnanHs KypcoBoi poOOTH cHpsMoBaHEe Ha (OpMYBaHHS HACTYITHUX
NPOCPAMHUX pe3)YTbmamie HAGYAHHS.

— TPOBOAMTH CUCTEMHMI aHami3 00’€KTIB MPOEKTYBAHHS Ta OOIPYHTOBYBaTH
BUOIp CTPYKTYpH, aITOPUTMIB Ta CHoco01B mepenadi iHopmallii B iHhopMaliiiHIX
CHCTEMaXx Ta TEXHOJOTISIX;

— JEMOHCTPYBaTH 3HAHHS CYYacHOrO pIBHA TEXHOJIOTH 1H(pOpMaLIITHUX
CUCTEM, MPAKTHYHI HABUYKW MPOTPaMyBaHHS Ta BHUKOPUCTAHHS TMPUKIATHUX 1
CTIeIiali30BaHUX KOMIT IOTEPHUX CHCTEM Ta CEPEAOBHUII 3 METOIO IX 3allpOBaKCHHS
y npodeciiiHiil AisbHOCTI;

— OOTrpyHTOBYBaTH BHOIpP TEXHIUYHOI CTPYKTYpPH Ta PO3pOOJSATH BIAMOBIIHE
nporpamMHe 3a0e3MedyeHHs, 110 BXOJIUTh 10 CKJIaay 1H(OpPMAIIHUX CHUCTEM Ta
TEXHOJIOT1H

— 3I1UCHIOBAaTH CHUCTEMHUU aHali3 apxXiTeKTypH miampueMcrsa ta ioro IT-
1H(pacTpyKTypH, TPOBOJUTH PO3POOICHHS Ta BAOCKOHAJICHHS i1 €JI€MEHTHOI 0a3u 1

CTPYKTYpH.



TEMATHUKA KYPCOBOI POBOTU

Tematuka KP «IIpoekTyBaHHSI KOpPIOpPaTHUBHOI KOMII'IOTEPHOI MeEpexi» 3
muctuiuTiau « KoM 1oTepHi Mepexi» nependadae BiANPaIIOBaHHS KIJIbKOX MUTaHHS,
SIK1 MOYKHA BIJHECTH JI0 HACTYITHUX €TalTliB.

[lepmmit etan KP Bkirowae B cebe mutanHs miono rmuianyBanHsi CKC Tta
PO3PaxXyHKY i1 €JIEMEHTIB.

Jlo muTaHk APYroro eray MpOeKTYBaHHS MOXKHA BiIHECTH MUTaHHS CTOCOBHO
po3poOku IP-agpecartii migMepex, 0 BXOASITH JO CKIaAy KOMIT FOTEPHOI MEPEXKi.

Tperiii eranm mpoekTyBaHHS MOB’SI3aHUM 3 HANAIITYBaHHAM KOMYTaTOpIB Ta
MapripytuzaTopiB.  IIpame3natHiCTh  NPOEKTOBAHOI  MEpEeXKi  MPOMOHYETHCS
MEPEBIPUTH TUIAXOM 3IIMCHEHHS IMITAIlIHHOTO MOJICJIIOBAHHS 3a JIOMOMOTOIO
nporpami Packet Tracer.

TakuM YMHOM MOKHA BUJIIJTUTH HACTYITHI €TaNu Ta MUTaHHS POEKTYBAHHS:

1. Po3paxyHOK €IeMEHTIB CTPYKTYpOBaHOi KaOeJIbHOI CHUCTEMHU:

— BU3HAYEHHS MICIb PO3MIIICHHS POOOYMX MICIIb 3T1/IHO BapiaHTY 3aBJaHHS,

— BH3HAYEHHS MICIS PO3MIIICHHS TeJIEKOMYHIKaIIMHOI madu;

— pO3paxyHOK KUIBKOCTI HEOOXITHUX MaTepialliB JIJIi CTBOPEHHS KaOeTbHUX
KaHaJiB ropusoHTaibHoi miacucremu CKC;

— po3po0Ka IUIaHy MpPOKJIafaHHsA KaOeTbHUX Tpac Ta PO3MIIIEHHS POOOYUX
MICIIb.

2. Po3paxynok [P-agpecarrii KoMIT F0TEpHOT MEPEXKI, 10 TPOCKTYETHCS:

— po3poOka cxeMu po3MnoAiny BuxigHoro 6yoky IP-aapec;

— pospaxyHok [P-agpecartii KOMIT FOTEpHOT MEPEXKI, IO MPOEKTYETHC.

3. BinmpairoBanHs: KOMaH]] HACTPOMKH aKTUBHOTO OOJIaHAHHS KOMIT IOTEPHO1
Mepexi, 0 MPOEKTYETHCS, IIJIIXOM IMITAl[IfHOrO MOJIENIOBaHHs y nporpami Packet
Tracer:

— CTBOPEHHS MOJENIl KOMIT IOTEPHOI MEpEeXi, M0 MPOEKTYEThCS, Y MPorpami
Packet Tracer;

— BIANpAIfOBaHHS KOMaHJ Ul HalalTyBaHHS 1HTepdeiciB Ha KoMyTaTopax
Ta Mapupyruszaropax KM;

— koMaHau HanamrtyBaHHS VLAN Ha OCHOBI KOMYTaTropiB, OCOOJIMBOCTI
HajalTyBaHHa Mapuipytuzamii Mmix VLAN;

— HaJalmTyBaHHS cTratuyHOi Mapmpytuzamii y KM, ontumizaimis Tabnuib
MapHIpyTH3aIlii 3a paXyHOK ornepartii mijicyMOBYBaHHS MapIIPyTiB;

— BU3HAYEHHS Ta BUKOHAHHS KOMAaH]I JJIsi 3aXUCTY KOMII IOTEPHOI MEpexi 3a
JIOTIOMOTOI0 CITUCKIB KOHTPOJIIO AOCTYILY;

— TepeBipKa Mpare3/1aTHOCTI MPOEKTOBAHOI KOMIT FOTEPHOI MEpExKi.

Buxonanns KP nepenbauae po3poOky Ta ohopmiIeHHS eleMeHTIB ii rpadiuyHol
YaCTUHHU:

— IUIaH MPOKJIaJaHHs KabeJbHUX TPac Ta PO3MILIEHHS! POOOYUX MICLIb;

— cxeMa (i3MYHOI TOMOJIOT1T KOPIOPATUBHOI KOMIT FOTEPHOT MEPEkKi — MOJIEITb
Mepexi, 1110 BUKOHaHa 3acobamu miporpamu «Packet Tracery.



[MTPUHIUIT OBPAHHS TEMU KYPCOBOI POBOTU

Buxigni pani ang BigmpaifoBaHHs mnepuioro etany (po3paxyHky CKC)
BHU3HAYAIOTHCS BIAMOBIIHO 10 NPU3HAYEHOTO BHUKJAJladyeM BapiaHTy 3a JaHUMU
tabn. 1 Ta JJOJATKY b. Ilicns onepxaHHs 3riIHO BapiaHTy IJIaHYy MOBEPXY O(]icHOI
OyniBmi, BukoHaBeub KP camocriiiHO oOupae Micusi pO3MILIEHHS NEPCOHATbHUX
koMt torepiB (I1K) poGounx micub (PM) y BIATOBIAHUX TIPUMITIICHHSIX.

Tabmuus 1 — Buxigai naxi qis po3paxynky CKC

No Pucynok 3 Howmepa kimMHat No Pucynox 3 | Homepa kiMHat ais
. IJIAHOM JUTSL PO3MITIICHHS . ILUIAHOM PO3MIIIIEHHS
BaplaHTy ) BapiaHTy .
MOBEPXY poOOYMX MiCIlh MTOBEPXY poOOYHX MiCIIb
1. b.1 1,2,3,6,7 16. b.6 2,3,4,5,6
2. b.2 1,2,3,56 17. B.7 1,2,5,7,8
3. B.3 1,2,3,57 18. Bb.8 1,3,4,5
4, b.4 2,3,4,5 19. B.9 3,5,6,7,8,9,11
5. B.5 1,2,3,6,7 20. B5.10 2,3,5,6,7,8
6. b.6 1,2,4,6,7 21. b.1 2,3,4,5,6,7
7. B.7 1,4,5, 22. b.2 1,2,4,6
8. b.8 1,2,3,4,6 23. b.3 2,3,4,5,7
9. B.9 1,3,4,7,9,10 24, b.4 1,3,5
10. b.10 1,2,4,5,8,10 25. B.5 1,3,5,7
11. b.1 1,3,4,6 26. b.6 1,2,3,6,7
12. B.2 1,3,4,5 27. B.7 2,3,6,7
13. B.3 1,2,4,5,6 28. B.8 2,3,4,6
14, b.4 2,5,6,8,10 29. B.9 2,4,5,6,8,10
15. B.5 1,3,4,6 30. B5.10 3,5,6,7,8,9

Buxiani nani ns BUKoHaHHs HacTynmHuX eramiB KP Bu3zHauaroThest 3 Ta0m. 2 1
3. Bapiantn kinbkocti PM, ski miaHyeThcsi 3a0e3MeUUTH Yy TOJOBHOMY Ta
BiIasieHux odicax, BkazaHi y Tabi. 2. YV croBmuuky BO2 Hamana kinibkicTh 11K, 1o
sakpimieni 3a VLAN 11, 12, 13, 14. Ilicns oxep)kaHHS BUXITHUX JaHUX 3a Ta0ml. 2,
IPOBOJIUTHCS PO3PAXYHOK MAaKCHUMAaJbHOI KiJbKOCTI HeoOxiguux IP-agpec (mpuxnan
HaBenenuit y JIOJATKY A) 1 npedikcy Buxignoi IP-aapecu mMepexi, 3a sSkum 3
Tabs. 3 BHU3HAUaeThCs cama BuxigHa [P-aapeca mepexi BIAMNOBIZHO O HOMEPY Yy
KypHaJIl HAaBYAJIbHOI TPYIU CTYACHTA (KH).



Tabmuis 2 — Jlani 119 BUBHAUYCHHS BapiaHTIB KUJILKOCT1 pOOOYHX MICIb

N 3a ro | BOI BO2 N 3a ro | BOI BO2
KYPHAJIOM KYPHAJIOM
X y z X y z
1. 370 750 354/820/210/105 16. 105 370 180/91/220/45
2. 190 440 480/212/68/108 17. 700 370 280/230/470/340
3. 204 690 150/140/670/420 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. 330 200 79/340/185/52
6. 170 435 110/53/226/185 21. 220 790 394/111/198/495
7. 280 380 200/280/320/140 22. 80 170 98/81/425/160
8. 455 380 240/45/390/83 23. 680 400 140/230/690/343
9. 180 720 380/220/710/110 24. 160 270 50/96/104/430
10. 90 220 243/104/175/56 25. 410 600 110/347/215/476
11. 650 780 840/205/190/97 26. 315 400 55/360/112/204
12. 240 440 168/367/120/87 27. 195 480 170/830/90/458
13. 300 540 180/160/810/380 28. 85 350 140/105/155/82
14. 390 205 196/55/100/245 29. 820 730 234/112/452/384
15. 170 330 100/360/620/140 30 235 195 240/190/170/95
Tabmuns 3 — Buxigna [P-aapeca koM FoTepHOT Mepexi
Ne za [pedikc mepexi
JKYPHAJIOM 120 21 22

1. 172.16.144.0 172.16.136.0 172.16.28.0
2. 172.17.64.0 172.17.8.0 172.17.116.0
3. 172.18.224.0 172.18.168.0 172.18.228.0
4, 172.19.32.0 172.19.24.0 172.19.12.0
5. 172.20.176.0 172.20.184.0 172.20.140.0
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. 172.30.96.0 172.30.248.0 172.30.196.0
16. 172.31.144.0 172.31.104.0 172.31.52.0
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. 172.19.80.0 172.19.128.0 172.19.172.0
21. 172.20.48.0 172.20.144.0 172.20.236.0
22. 172.21.160.0 172.21.176.0 172.21.68.0
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




METOJINYHI PEKOMEHJALT 3 BAKOHAHHS KYPCOBOI POBOTH

KP «Komm’roTepHi Mepexi» BHUKOHYETbCA 3T1IHO 3 NEPETIKOM IHUTaHb, SK1
HeoOx1aHOo po3pobutu. Cnin mam’sitatu, mo KP — e camocTiiiHa HaBuanbHa poboTa
CTYACHTA, MiJl YaC BUKOHAHHA SKOI KEPIBHUK 3000B’S3aHUN KOHCYJIbTYBAaTH HOIO
TUIBKY 31 CKJIQJIHUX MUTaHb, 110 HEJOCTATHLO BUCBITIICHI Y JIITEpaTypi.

Buxonanns KP nmoginserscst Ha 3 etamnmu.

Iepmmii eTan npoekTyBaHHs MOB’sA3aHUi 3 po3poOkoro CKC koM 1oTepHOi
Mepexi, 10 PO3rOpTAEThCS HA OJAHOMY 3 MOBEpXiB odicHOi Oymiii. [anuii eramn
MPOEKTYBaHHS HE BIUIMBAE Ha 1HII €Tamu 1 € JIOTIYHO BimokpemuieHuM. [Lman
noBepxy Oymiemi g npoektyBaHnHs CKC HajgaeThcs CTYIEHTY 3TiTHO BapiaHTy 3
JOJATKY B. B sikocTi yMOB Ta 0OMEKEHb I1i]1 Yac BIAMPALFOBAaHHS MUTaHb JTaHOTO
eTaly MPOEeKTYBaHHA Oy/eMO BBa)XKaTH HACTYITHI:

— aKTHBHE OOJaJHAHHS MOBUHHO 3HAXOMUTHUCS B IIadax 3 BUKOPUCTAHHSIM
naT4-naHesei;

— xomyramiss CKC Ta aktuBHOro 00JaAHAHHS 3A1MCHIOETHCS 3a JTOMOMOTOIO
MaT4Y-KOP/IiB;

— BIZICTaHh MEPEKEBHUX PO3ETOK Bij mijyioru nopisaioe 0,8 M;

— BHCOTAa CTEJi JOPIBHIOE 3,5 M;

— TOBIIMHA CTIH JIopiBHIOE 0,5 M;

— CTiHM Oy/iBJII Ta BHYTPIIIHI MEPETOPOAKHA MOOYIOBaHI 3 LEMIH 1 MOKPUTH
HITYKaTYPKOIO TOBIIMHOIO 10 MM;

— KaOesbHI BBOJW y poOOYl Ta TEXHIYHI MPUMIIICHHS peaji3oBaHl Ha OCHOBI
JEKUIbKOX METaleBUX TPYyO AlameTpoM 32 mwm;

— JIOAATKOBUX KaHAJIB y CTIHAX 1 MJUI031 1)1 KaOeIbHOI MPOBOJIKHU MPOSKTOM
Oy/iBJII HE TIepe10aueHo;

— Y KOpuJopax Ta poOOYMX MPUMILIEHHSAX MPOEKTOM IepeadadyeHa IijiBicHa
CTeJIsl 3 BUCOTOIO BUIbHOTO mpoctopy 0,8 M;

— Mepexa enekTpoxubiieHHs 10 ckiaany CKC He BKIIOYA€ThCsl 1 MOHTYETHCS
OKpEMO;

— MNPOKJaJaHHS KaOelto y MNPUMIIIEHHAX 3HIHCHIOETbCS Y JEKOPATUBHUX
KopoOax.

Jlpyruii eram mpoeKTyBaHHS NpUCBAYeHUM po3podui IP-agpecamnii mepexi 3
1€papXi4HOI0 apXITEKTYPOIO.

Ha tperbomy erami mpoBOIUTHCS IMIiTalliiiHE MOJETIOBAaHHS MPOEKTOBAHO1
MEpexi  Ta  BIAOPALIOBAHHS  KOMAaHJ  HAJAIUTyBaHHA  KOMYTaTOpiB  Ta
MapIIpyTU3aToOpiB 3 BUKOpUCTaHHAM mporpamu Packet Tracer. [pyruii Ta Tperiii
eTan JIOrIYHO MOB’si3aHl MK coOoro. IIpu BukoHaHH1 BkazaHux eramiB KP Tpeba
nam’siTaTd HacTynmHe. byneMo BBakaTu, IO JiedKa KOPIOpallis BIIKPUBAE HOBY
¢imiro (Bimmanenuit odic 2, BO2) ta 3milicHioe posmmpeHHs Mepexi. IcHyroua
Mepexa ckiagaeThes 3 rojoBHoro odicy (I'O) 1 komepiiiiHoro odicy (BigganeHuin
oic 1, BO1). Ha teputopii HOoBOrO 0hicy (BO2) O6yayts posmimryBarucs 4 rpynu
CHIBPOOITHUKIB, alle y MailOyTHboMYy Imieii odic Oyme po3mmuproBaTHCS. 3 II€l
NPUYMHM JUISE PO3NOALTY Tpadiky pi3HUX Ipyn peanizyrorbes Mepexi VLAN. Takuit

10



MIJIX17 MOKPAIUTh MPOJYKTHBHICTH pobotu Ta Oe3neky KM. Kpim toro, 6ymemo
BBa)KaTH, II0 OJIHA 3 TPYII, IO 3aiiMarOTh HOBUU odic — 11 Biaaul mpoaaxis. Llii
rpyni HeOOX1JHUM Oe3pOTOBUI JOCTYH A0 MEpEXl KOMIaHli. ¥ 3B’SI3Ky 3 THUM, LIO
NUTaHHA OE3MeKH Ma€ BEIMKE 3HAUCHHsI, 0€3pOTOBa MEpeka MOBUHHA MAaTHU OKPEMY
VLAN. Takum umHOM, Mepexka BiamaneHoro odicy 2 6yne cknaaatucs 3 4-ox VLAN
(manmpuknazn: 11, 12, 13, 14).

BapianT Tomosiorii KOMIT'IOTEpHOT Mepexi Kopropallii TpeacTaBlIeHuld Ha
puc. 1. Ilepea moyaTrkoM BUKOHAHHS JIPYroro Ta TPEThOIO €TamiB poOOTH HEOOXITHO
BUBYMTH 3aIPONOHOBAHY TOIMOJIOT1H0 MEPEXKI.

7 = = =
L ; ’_ - '.'_J—.-l '.._—. ’. — -
PC-PT 29'?30_;_25”7 281 2811 292?1-'32;117 PC-PT
Foro ro ISP PC-IPS
—
~
i
2811 —~
BO1 |
zg1]
2360-24TT BOZ
_I"' £-BO1
= L t oy
) | —— YrD
- — Q00000
PC-PT — AE0-2NTT AccessPoint-PT
Pe-BOL PC-PT /51-302 APO
VLANL1 \
_L y \ _l
| ’. , ,. —

PCopT 2960-24TT 2960-24TT

#;
X PC-FT
YLANLZ s2-B02 53-BO3 VLANL3

Pucynok 1.1 — BapiaHT ToO1mosorii KoM’ 10TepHOi Mepexi

Y mporeci BUKOHAHHS JAPYroro eramy poOOTH KOXKEH CTYJIEHT BUKOHYE
3aBaaHHs 3a cBoiM BapiaHToM KimbkocTi [IK y 'O, BO1, BO2 Ta Buxinnoi IP-aapecu
Mepexi. Po3noais aipecHOro mpocTopy peKOMEHIYEThCS 3MIMCHUTH 3a TPUHITUIIOM
YTBOPEHHS 1€papXidyHUX MiAMepex [2] 3 METOH MOJAbIIOro TMiJCyMOBYBaHHS
MapIipyTiB JJisi 3MEHIICHHS 3alucCiB y TaOnuisgx Mapripyrusarmii. [ Ourein
paIioHaTbHOTO  PO3MOJUTY AAPECHOTO TPOCTOPY TMPOMOHYETHCS 3aCTOCYBATH
texHosorito VLSM (maus. JIOJJATOK A).

[Tin yac mpoBeneHHs: MojienoBaHHs y nporpami Packet Tracer HeoOximHO Oyne
BUKOHATH HaJAIITyBaHHSA ICHYIOUOi Mepexi (mapmpyrtuzatopie 'O, BOI1) Ta
noOynyBatu Mmepexxy BO2, micnga woro miakmouuTd i Ao Mapmipytuzatopa [O.
Oo6nagnanus mepexi BO2 cknamaerbes 3 Mapuipyruzatopa 2811, komyraropis 2960
Ta Touku Oe3apoToBoro noctyny (AP). Mapmpyruzatop BO2 Oyne BUKOHYBaTH HE
TUIBKM MAapIIPYTU3alil0 MDK MepekamMu oQiciB, ajle W MapHIpyTH3aIlilo MK
BIpTyaJIbHUMH Mepexxamu. Mapmipyruzatop 'O O6yne 3a0e3neuyBaTy 3B’ s130K 1HITUX
MEpeX 3 MapUIpyTH3aTOpoM moctradaibHuka mnocayr IatepHety (Internet Service
Provider, ISP). Ha mapmpyrtuzaropi 'O HE0OX14HO BUKOPUCTOBYBATH IS 3B SI3KY 3
Mmapmpytuzatopom ISP craruuny anpecy, IP-ampeca mocmimoBHOro iHTEpdEiicy
saxoro Mae 3HadeHHs 209.165.201.1/30.

[lin yac HamamITyBaHHS CTaTU4YHOI Mapmpyrtusamii moxeni KM nns
3MEHUICHHS 3alKCIB Y TaOIUILISIX MapLIpyTH3alii HeoOX1JHO BpaXyBaTH MOXJIMBICTh
BBEJICHHS MapIIPYTiB 3a aipecaMmy CylepMepex.
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BYMOTI'Y 10 O®OPMJIEHHS KYPCOBOI POEOTHU

BukonaBenp oTpuMye iHAMBIAyalbHEe 3aBaaHHsd Ha KP, ske mnoBHHEH
opopmutu y apykoanomy Burisiai (JJOJATOK B) 1 mogaTtu ioro Ha mepeBipky Ta
3aTBEP/IKEHHS KEPIBHUKY.

Crpykrypa nosicHtoBasibHOI 3anucku (I13) KP mepenbauae Taki CTpyKTypHi
CJIEMEHTHU: TUTYJIBHUMN apKyIll, 3aBJaHHs, pedepar, 3MiICT, MEePENTiK CKOPOUEHb, BCTYII,
OCHOBHY YacTHHY, BHCHOBKH, CIHCOK BHKOPHCTAHUX JDKepes, nojaaTku. Bouu
o OpMITIOIOTHCS 3T1IHO BUMOT [ 1] Ta MarOTh HACTYIMHUM 3MICT.

TUTYJIbHUN APKYII OopOpPMITIOETBCS 3TITHO 3pa3Ky, M0 HaBEACHUH Y
JNOJATKY B. Bin mictuts Temy KP, micus it mianucy BiANOBIAHUX 0Oci0 1 mudp
poOOTH, SIKWM 3T1IHO AIFOYUX CTAaHJIAPTIB GOPMYETHCS HACTYITHUM YHHOM:

KP.KM.YY XXXXXX.0ZZ-113,
ne YY — aBi ocraHHi 1iudpu poky po3podku; XXXXX — HOMEp 3a1iKOBOI KHHKKHU
(SIKIII0 HOMEp MICTUTh MEHIIE 6-TU UQp, TO 371Ba BiH JOMOBHIOETHCS BiAMOBIIHOIO
KUTBKiCTIO HyMiB); 0ZZ — HOMep BapiaHnTy (ZZ — nomep 3BO 3a cickoM HaBYalIbHOI
rpynn); [13 — nmosicHioBasIbHA 3aMucKa.

IHAUBIAYAJIBHE 3ABJIAHHS (nus. JIOJJATOK B) noBHHHO MIiCTHTH:
BUXIJIHI JaHi, SIK1 BIJIMOBIIAIOTh BKa3aHOMY BHKJIaJlaueM BapiaHTYy; MEpesiK IMUTaHb,
10 MOBUHHI OyTHU PO3po0JieHi; mepeik rpadiyHoro Marepiaiay, TEpMiHHM BUKOHAHHS,
HiAMUCH CTyleHTa, BUkiIagada. [lpukman odopmiieHHS 3aBHaHHS HaBeICHUN y Ha
puc. B.2.

3MICT. Y HboMy MOJaOThCS Ha3BH CTPYKTypHUX eneMeHTiB KP ta Homepu
CTOPIHOK, Ha SIKMX BOHU MicTATbca. Bci cropinku KP, Bil TUTYNIBHOI 4O OCTaHHBOI,
HYMEpYIOTbCs apabcbkuMu 1udpamu  0e3 MpoImyckiB abo JITepHUX JO/ATKIB.
[lepiioro CTOPIHKOI BBAKAETHCA TUTYJIBHUN apKyIll, sIKUWA BKIIIOYAIOTH 10 3arajibHOl
Hymepaiii cropinok KP. Ha TUTYJIBHOMY APKYIII nHomep cTopiHKH He
CTaBJISITh, 2 HA HACTYIMHUX CTOPIHKAX HOMEP MPOCTABJIAIOTH y MIPABOMY BEPXHHOMY
KyT1 0€3 Kpanku B KiHII1.

IHEPEJIIK CKOPOYEHDb MicTUTh BCi CKOpOYEHHS Ta aOpeBiaTypH, IO
BUKOPUCTOBYIOThCS y 13 Ta iHTepdelici mporpaMHOro MpoayKTy. 3a 00CSIroM BiH HE
MOBUHEH NEPEBUIIYBATU OAHY CTOPIHKY.

BCTYIL. Moro 3arameHa MeTa — (OKYCyBaHHS yBard OCOOIHBOCTSIX
npoektyBaHHs KM. Jlng 1poro BUCBITIIOETHCS: aKTyaldbHICTh, KOPOTKHUU aHali3
CTaHy pO3pOOKM 3ajadi, METy, 3aBAaHHsS, 00 €KT, MpeIMET, METOIU IOCHIIKEHHS,
OIMC 3aranbHOI CTpyKTypu KP.

OcHoBHa 4acTHHA CKIIaaeTbes 3 1BoX abo Tprox PO3AIJIIB. Bouu MoXyTh
BKJIFOYATH TAPO3AUIH, MYHKTH, MIAMYHKTH. 3MICT PO3JUTIB MOBUHEH BIJMOBIIATH
teMi KP Ta moBHicTIO po3kpuBaTH Koro. IIpuknan BUKOHAHHS €JIEMEHTIB OCHOBHOI
yactud KP HaBenennii y JIOJATKY A.

BUCHOBKMU. Mictuth ocHOBHI mijacymMku 3 ycix po3aums [13. Crucno
3a3HAYAETHCS: METOAM Ta 3aCO0U, K1 BUKOPUCTaHI JIJIsl pealiizallii MoCTaBJIeHOI METH
CTYyIiHb Ta/a00 TEpPCHNEeKTUBH BIPOBAIKEHHS PO3POOJICHOI CHUCTEMH; MOMKIJIMBI
HAmpsIMKH  BJIOCKOHAJIEHHS TIporpaMHoro mpoaykry. Skmo 3BO wmae Haykosi
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myOJTiKarii, mo maTBepKYIOTh pe3yabTaTh poOOoTH Ta/abo 1X ampobairito, TO Mpo 11e
BKa3yeThCs 13 MMOCHJIAHHAM Ha BIJOBIIHI JKepena.

CIIUCOK BUKOPUCTAHUX JKEPEJIL. Bin ykianaerbcsi BiIMOBIAHO J0
JACTY 8302.2015. Ilpu upoMy BKa3ylOThCS JKEpeNa, IO BHUKOPUCTAHO TIIPU
BukoHanHi KP B mopsnaky nocuinanHs Ha Hux y Tekcti I13. PexomenmoBana
MiHIManbHa KiTbKicTh kepen — 10. HedyrnnamenTtanbHi mkepena 6axxaHo BUOUpaTu
3a OCTaHHI1 5-7 POKIB.

JNOAATKHM wMicTaTh Marepiand, $KlI JONOMararoTb KOHKPETH3YBaTH,
JIOTIOBHUTH, TIPOLTIOCTpYBaTH ocHOBHUM 3MicT KP. BoHu no3HadaroThcst mOCTiA0BHO
BEJIMKUMH JITEpaMH yKpaiHchbKoro andasiTy 3a BunsTkoM mitep: I, €, I, 1, 0,4, b.
KokeH 101aTOK MOBMHEH MOYMHATUCA 3 HOBOI CTOPIHKM 1 MaTd 3arojioBOK (IuB.
npukiaa ohopMIIEHHS TOJATKIB).

3aronoBku CTPYKTypHUX YacThH KP 1IpyKylOTh TPONMHMCHUMH JTEpaMU
CUMETpUYHO 10 Habopy. KoxHa CTpyKTypHa 4YacTMHAa TIOYMHAETHCS 3 HOBOI
cropinku. Kpamky B KiHIII 3arojloBKiB HE CTaBJIATh. 3arojIOBKH TMIiAPO3IiIIB
JIPYKYIOTh MaJ€HbKUMU JiTepaMu (KpiM MepIIoi MPONMUCHOi) 3 ab3aIHOro BiICTYITY
Ta MPOCTABJISIIOTH HyMepaIlifo. 3aroJIoBKM MYyHKTIB APYKYIOTh MaJICHbKUMU JIITEPAMHU
(kpiM TepIIoi MpPOMUCHOI) 3 ab3alHOro BIACTYMY Yy MHigdip a0 TekcTy. B kiHmi
3arojiI0BKa, HaJPYKOBAHOTO Y MiJ01p 10 TEKCTY, CTAaBUTHCS Kparika.

Howmep pucynky, dopmymnu, Tabiuill MOBUHEH CKIIAJATUCS 3 HOMEpPA PO3JILTY 1
BIJIJIVICHOTO KparnKoK HOMEpa B PO3JLIl, HaNpuKiIald, apyra gopmyrna (pUCYHOK,
Ta0IMI) APYroro po3aury mMae Homep 2.2 (BiamosimHo: Puc. 2.2, Tabmunsa 2.2 Ta
1H.).

[I3 KP noBunHHa Bianosizatu opdorpadiyHUM 1 CTUIICTUYHUM HOPMaM
Cy4acHOi TEXHIYHOI Ta JiTeparypHoi MoBH. OCHOBHI BUMOTH 1010 HAOOPY TEKCTY:
mpupt — Times New Roman — 14; inrepan — 1,5; Bigcrym a63amy — 1,25 cm.
Bigcrynu (monst) Ha cropiHui: 3BepXy, 3HM3y — 20 MM, 31iBa — 30 MM, crpaBa —
10 mm. Bumoru mrono odopmiieHHs (HoOpmys, PUCYHKIB, TaONHIlh, MOCWJIaHb Ha
CIIHCOK BUKOPUCTAHUX JDKEpEN Ta JOAATKiB, a TaKOX MPHUKIAAN iX OPOpPMIICHHS,
HaBeneHi y [1].

3aBepmieny KP po3apykoByioTh Ha OnHIM cTOpoHI apkyma ¢opmary A4
(210x297 mm). O6csr KP He moBuHeH mnepeBuinyBaTH 30 CTOPIHOK, KiJIbKiCTh
noaaTkiB — 3a morpedu. I13 moBuHHa OyTH 30polITypoBaHa.
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[TOPAJIOK 3AXHCTY KYPCOBOI POBOTU

KP BUKOHYETBCS MPOTATOM HaBYaIbHOTO cemecTtpy. 3BO 3BITYIOTH PO CTaH ii
BUKOHAHHS 3T1JIHO KaJeHJapHoro IuiaH-rpadiky. Bukiamad OIiHIOE TOJaHUM
Marepial 1, 332 HeOOX1JTHOCT1, MOYKE€ POOUTH 3ayBaKCHHS Ta Ha/laBaTH PEKOMEHIallii.

KP nonaerscst Ha kageapy He mizHime 10-Tu AHIB 10 moyarky cecli. 3BO, mo
He nmogaau KP y Bu3HaueHuil TepMiH, 10 3aXUCTy He JONMYCKAWTHCHA. Y TaHOMY
BUIIAJIKY, 3aXHUCT MEPEHOCUTHCS Ha KiHelpb cecli. Ouinka 3a KP, 1mo nogana mi3Hiiie
BCTAHOBJICHOTO TepMiHy, 3HWXKYyeThcsa. Skmo 3BO Oaxkae MiABUIIUTH BJIACHI
pesysbrati, KP noBepraerscsa Ha 1oompaitoBaHHs 3a yMOBU BYACHOI'O NIOJAAHHS il Ha
kadeapy, a micis ii NepeBIpKy 3aIUIIAETHCS Yac 0 3aXUCTy poOOTH.

KP npu3HayaeTbesi 10 3aXHCTY, SKIIO BOHA JOCTaTHHOIO MipOI0 PO3KpUBAE
BU3HAYCHY TEMY, CBIIUYHUTH MPO CBIIOMUM 1 CAMOCTIMHMMA MiAXiJ CTyIAeHTa IO ii
BUKOHAHHA. J[0MyCcKarThCSI HECYTTEBI MOMUIIKK B OCBITJICHHI OKpeMuXx po3/aiiaiB KP
Ta 1l opopmiieHHI. Y NaHOMY BUNAJAKY, Yy 3BITI BIIMIYalOTbCA 3ayBa)KCHHS YJICHIB
KOMICIi.

KP noBepraerbecsi Ha T100NPANIOBAHHS, SIKIIO BOHA HE BIJNOBIJIa€ BapiaHTy
3aBJaHHs, Ma€ CyTTEBI MOMUJIKK, CAMOBUIBHO 3MiHEHa Tema, abo € QakT riariaty. B
takomy Bumnaiaky, 3BO mnosunen nepepooutu KP, kepyrouuch 3ayBaK€HHSIMU
BUKJIa/aya, Ta 3aTH poOOTYy MOBTOPHO Ha NepeBipKy. TepMmiHU aoompairoBaHHS
BCTaHOBITIOIOTHCS BUKJIAZIAuEM.

3aKJIIOYHUM €TaroM BHUKOHaHHSA € 3axucT KP, skuii mpoBoguThCS KOMICIELO.
[Iponiec 3axucry BigOyBaeTbes y ¢Gopmi momosiai 3BO Ta Binmosinel Ha MUTaHHS
YJICHIB KOMICI].

JlomoBigsr HA 3aXHCTI MOBUMHHA 3aimatu 5-7 xB. 3BO MOBHHEH CTHCIIO
BUKJIACTH OCHOBHI TmojoxkeHHss KP (mera mocnijkeHb, OCHOBHI pe3yjbTaTH Ta
BUCHOBKH). JlOMOBIZb CYHPOBOKYEThCA MOKa3oM mpeseHTaii. CiaiaiB, Ha sKi
HeMa€ MOCWJIAaHb B /IONOBiAi, He mnoBMHHO Oyru. Hanmami nemoHcCTpyeThCs
nporpaMHa peanizaiis npuiiHsaTuX B KP pimiens.

[licags momoBimi 3BO mnoBuMHEH BIAIIOBICTA HAa IMTAHHA YWIEHIB KOMIcCIi.
BinmnoBiai moBuHHI OYTH Y4iTKUMH, TOBHUMH 1 apT'yMEHTOBAaHUMH.

OrniHKka BHCTaBISETHCA 3a PE3yJbTaTaMH 3aXUCTy Ha OCHOBI BH3HAYEHHUX
KpUTepiiB Ta mmKanu omiHoBaHHA KP 3 ypaxyBaHHSM TOBHOTH Ta SKOCTI
OIpalllOBaHHs 3aBAaHHA, crnpoMoxHOcTi 3BO 3axumaru poOOTy, piBHA SKOCTI
opopmrenns 113 Ta BiampairoBaHHs MPOrpaMHOI peasiizailii, a TaKokK PealbHOCTI Ta
aJIeKBaTHOCT1 OTPUMAaHMX PE3yJbTaTIB.
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KPUTEPII TA HIKAJIA OLIIHFOBAHHS KYPCOBOI POFOTU

[Ipu BHCTaBIEHHI MICYMKOBOI OLIHKYU 32 KP koMicisi BUXOAUTH 3 MOBHOTH Ta
MMOVHM BUKOHAHOTO 3aBJIaHHs, OOIPYHTOBAHOCTI BIJIOBIIEA Ha 3alUTaHHSA
IOPUCYTHIX, sKocTi odopmiieHHs I3, a Takok yMiHHS TI'pPaMOTHO, IMEPEKOHJIUBO,

JIOTIYHO, TMOBHO 1 CTHCIO MPOAEMOHCTPYBATH PE3yJbTaTH BIACHOI poboTu. Cxema
HapaxyBaHHs 0aiB 32 BUKOHAHHS KypcOBOi poOOTH TIpe/icTaBieHa B Tadm. 1.

3rigHo tabm. 1, miacymkoBa ominka 3a KP Mae nBi ckiamoBi:

— TIepIIa CKJaJ0Ba XapakTepusye piBeHb BukoHanHs KP Ta ii pesynbraru
(sxicTh BiampartoBanHs [13 1 mporpamHuoi peanizaiiii);

— Jpyra ckjajgoBa Bu3Havae sikicTh 3axucty 3BO Biacue KP.

Jns HapaxyBaHHs OalliB BUKOPUCTOBYIOTbCA Kputepii ouiHtoBaHHs KP, ski
HaBeIeHO B Tal. 2.

Tabmuus 1 — Cxema HapaxyBaHHs OaliiB

I[lepmra cknagoBa Jpyra ckianoBa Cyma

15 | 45 40 100

Tabmuus 2 — Kpurepii ouinioBanHs BukoHaHHst KP

Posnonin 6anis
No ' 3a OKpeMi
Kpurepiit €JIEMEHTH
3/m
BukoHaHHsa KP,
Oanu
Po3noain 6aniB 3a piBenb BukoHanus KP
1 | Bignmosignicts 3micty KP Temi Ta 3aBmanHI0. 6
2 | Bignosinnicte opopmiienHss KP BcTaHoBieHHM BUMoOraMm (cTangapram) i 6
JOTPUMAaHHSI KaJIEHAaPHOro MIaH-Tpadiky BUKOHAHHS.
3 | Pospaxynok enemenTiB CKC 8
4 | BinnosigHicts opopmieHHs CKC icHyrouMM BUMOraMm 1 CTaHAAapTaM. 8
5 | IlpaBusbHicTh cxemu (iznuHoi Tonosnorii KM. 8
6 | IIpaBuibHICTH po3paxyHoK IP-agpecanii komm 10TepHoi Mepexi 8
7 | IlpaBuibHiCTH iporpaMHoro koxay 3aco6iB CISCO st HanamTyBaHHS 8
VLAN
8 | BuxkopucraHHs HAYKOBOTO MiAX0My (BU3HAYEHHS 3a/1a4 Ta MPodJIeM
crBopeHHst KM; o0rpyHTYBaHHsI Ta CUCTEMaTH3alllsl IPUIHATUX pIlIEHb; 8
aJICKBAaTHICTh (JOPMYITFOBAHHS BUCHOBKIB; aHAII3 IEPCIEKTUB
JIOCIII/PKEHHS 32 JIAHOK TEMATUKOIO).
Bceboro 3a BukoHanns KP 60
Po3noxaina 0aJiB 3a 3axuct KP
9 | BMiHHS apryMeHTOBAHO Ta JIJAKOHIYHO BUKJIACTH PE3YJIbTaTU
JIOCTIIJIKEHHS, HasIBHICTD npesegTauiI Ta neMOHchauii"npauesﬂaTHOCTi 20
IPOTOTUIY PO3pO0JIEHOT MEpEXKi, a TAKOXK HAsIBHICTh BIAOMOCTEN PO
peatizailito OTpUMaHUX pe3yJbTaTiB.
10 | [loBHOTa Ta BUUEPIHICTH BiJIMOBIAeH HA MUTaHHS, y3araJlbHEHHS Ta 20
CHCTeMaTHu3allis HalPsIMKIB YAOCKOHaNeHHs po3pobienoi IC.
Bceworo 3a 3axuct KP 40
IlincymxoBa oniHka 100
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TakuM 4YWMHOM, 3a pe3ylbTaTaMd BUKOHAHHS Ta 3axucty KP BHcTaBiseThcs
miJicyMKoBa orinka. s 11s0ro, 3rigHo 3 mKaiaow omiHoBaHHS KP (tabdn. 3), cyma
OaJTiB IBOX CKJIAJIOBUX MIEPEBOUTHCS B IHTETPATbHY OIIHKY.

Tabmuns 3 — lIkana ominoBanHs KypcoBoi podotu, EKTC Ta 4-6anpHa

bamu Ouinka €EKTC 4-GanpHa mIKala
90-100 A BIZIMIHHO
82-89 B

74-81 C robpe
64-73 D )

60-63 E 3aI0BIJIBHO
35-59 Fx )

134 = HE3a0BIIBHO
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JIOJIATOK A
[TPUKJIAJIM BUKOHAHHS EJIEMEHTIB OCHOBHOI YACTUHU
KYPCOBOI POBOTH

PO3JILI 1
PO3PAXYHOK EJJEMEHTIB CKC

1.1 Buxiani aai AJs1 po3paxyHKy CTPYKTYPOBAHOI Ka0eIbHOI CHCTEMH
3rigHO 3aBJaHHS MEPIIMM €TaroM MpoeKkTyBaHHs € pospaxyHok CKC

KOMIT FOTEPHOI MEPEXI1, 10 PO3ropTacThCsi Ha OJHOMY 3 MOBEPXIB o(icHOI Oy/IBII.
[Tnan noBepxy odicHoi Oymipii 3a BapianTom Ne  npejacraBieHuid Ha puc. 1.1,

Pucynok 1.1 — I'lnan noBepxy odicHoi OyaiBii 3a BapiantoM No

B saxocti yMOB Ta o0OMEXeHb Ml dYac BIANpPAMIOBAHHA JaHOTO eTamy

NPOCKTYBaHHA OyIeMO BBAaYKaTH HACTYIIHI:

— aKTUBHE O00jaAHAHHA TOBMHHO 3HAXOAMTHUCA B Wadax 3 BUKOPUCTAHHAM
naTy-naHenei;

— komytaniss CKC Ta akTuBHOrO OOJaJHaHHA 3AIHCHIOETHCA 3a JOMOMOTOIO
naTy-KOp/iB;

— BIJICTaHb MEPEKEBUX PO3ETOK BIJI miiory ckiaaae 0,8 M;

— BMCOTa cTe 3,5 m;

— ToBIHUHA cTiH 0,5 M;

— CTIHW OyMIBIII Ta BHYTPIIIHI TIEPETOPOAKH IMOOYAOBaHI 3 TEMTH 1 TTOKPHTH
IITYKaTyPKOK TOBIIMHOKO 10 MMm;

— ka0eTbHI BBOAW y po0OYl Ta TEXHIYHI TPHMIMIEHHS peai3oBaHl Ha OCHOBI
JEKITBKOX METAJIEBUX TPYO JiaMeTpoM 32 MM;

— JMOJATKOBHX KaHAJIB y CTIHAX 1 MI031 JiI KaOeIbHOI MPOBOJAKH MPOSKTOM
OymiBil He nepedaveHo;

— y Kopuaopax Ta poOOuMX MPHMIMICHHSX TPOSKTOM TepeadaueHa ImiaBicHa
CTENs 3 BUCOTOIO BUIbHOTO mpocTopy 0,8 m;

— Mepexka enekTpoxuieHHs a0 ckiany CKC He BKIIOUAETHCS 1 MOHTYETHCS
OKpEMO;

18



— MPOKJIAMaHHsA Kaldemo y TPUMIMEHHAX 3IIMCHIOEThCS Yy JIEKOPATHBHHUX
KopoOax.

1.2 BusHaueHHsI JiOKauii po3MillleHHsI po00YHX MICUb

3riiHO THAWBIAYAILHOTO BapiaHTy, 3 Tabm. 1 3ampomnoHoBaHO oOpatm poOodl
MicIs, o OyayTh OOJIaJIHaHI MEPCOHAIBHAMH KOMIT I0TepaMH y KiMHarax 1 Ta 7.
Cmip 3ayBakmTH, 110 TpH oprasizamii podounx micup 3 IIK tpeba mam’statu Taki
OCHOBHI TIPaBHJIA;

— Yy TpHMIIICHHI, J¢ TMpamioTh JCKUIbKA JIFOACH, BIACTaHb  MDK
KOMII IOT€pPaM¥ TIOBHHHA OYTH HE MEHII HIXK 2 M, y JKOAHOMY pa3l He MOXHA CTaBUTH
KOMIIT IOTE€PH HABIPOTH OJUH OJTHOTO;

— BCTQHOBJIIOBATH MOHITOp Oa)kaHO B KyTi KIMHATH a00 PO3TOPHYTH HOTO
3aHBOIO TAHEJITIO O CTIHH,

— miag 4gac poboTH 3 METOo MPOGUIAKTHKH ,,KOMIT IOTEPHOTO 30POBOTO
CHHAPOMY  BIJICTaHb IO €KpaHa MOHITOPA MOBUHHA OyTH HE MeHI HiX 70 cM;

— pobode wmicrie MOBUHHE OyTH KOM(OPTHHM 1 TOCHTH OCBITJIEHO, CBITJIIOBE
MoJie PIBHOMIPHE PO3MOAUICHE TIO BCIHA TUIONI poOOYOTro MpOCTOPY, MPOMEHI CBITJIA
HE TOBMHHI TIOMAaAaTH IIPSAMO B OYl.

3 ypaxyBaHHAM BHIIECKA3aHOTO BU3HAYMMO PO3TAITyBAaHHS POOOUMX MICI 1
Ha TIUIaHI TOBEPXy Ta BHU3HAYAMO TOYKH PO3MIMICHHS MEPEKEBUX PO3ETOK 3
BAKOPHCTAHHIM CTaHAAPTHUX MO3HAUYeHb (puc. 1.2).

[? ==

Pucynok 1.2 — Ilman moBepxy odicHoi OymiBii 3 3a3HAYCHHSAM MICIb PO3MIIICHHS
MEPEKEBHUX PO3ETOK

Ax mokazano Ha puc. 1.2 Oynu obpaHi Micug po3MIMIeHHS 12 MepekeBHX
PO3eTOK (PoOOUMX MICITH): 7 y TIEPIii Ta 5 y ChOMIM KIMHATaX.

1.3 BuzHaueHHs1 Miclsl po3MillleHHsI TeJleKOMYHiKkaliliHoT madgu

OCKUTbKM B CyYaCHHX JIOKQJbHUX MEPEkKaX 3aCTOCOBYETHCS TEXHOJIOTISA
Ethernet [3,4], TO enuaMM OOMEXKEHHAM TPU BUOOPI MICIH PO3MIMICHHS
TenekomyHikaiiaoi magu (THI) € BiACTaHb Bl KOMYTaWIAHOrO OOJaJAHAHHA [0
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caMoro BiajalieHoro By3nma wMepexi. Hampukman, y crasmapti Fast Ethernet
100Base-TX Ha OCHOBI HEEKpaHOBAHOI BHUTOI Mapu S5 KaTeropii JOBKWHA OJHOTO
CErMEHTY Kabento He nmoBuHHA nepeBuinyBatu 100 M. BpaxoByroun 1ie 0OMEKEHHS,
notiibHO TII po3micTUTH TakuM YWHOM, MO0 BIACTaHb JO BCIX BY3JIIB MEPExKi
noBepxy Oyjia sSIKOMOra MEHIIOW, TOOTO, Y HAIIOMY BUMOAAKY, OJUXKYE€ A0 LICHTPY
nosepxy (puc. 1.3).

[ ==

TenexoMmyHikaniina
mada

Pucynok 1.3 — BapianT po3aMiiieHHs TeIEeKOMYHIKAIIWHOI 1adn

JIis eKOHOMIT KOIIITIB BHKOPHUCTAEMO OAHY TEIeKOMYHIKaiiiny mady Ha 12
moiMiB. Mepexxy Oyaemo OyayBaTH Ha OCHOBI KaOCIIO THIY HECKPaHOBAHOI BHTOI
napu 5 kareropii (UTP CATS5e).

1.4 Po3poOka muiaHy npokJjadaHHs KaOeJbHHUX Tpac Ta PO3MilIeHHS
poGoUNX Micub

Po3pobka mmany mnpokimamaHHa KaOeabHUX Tpac Ta PO3MIMIEHHS PoOOUMX
MICITh BHUKOHYETHCS 3TITHO 3 BUMOTAMHU JIFOYMX CTAaHAAPTIB TMIOA0 O(POPMIICHHS
TEXHIYHOI Ta KOHCTPYKTOPCHKOI MOKyMeHTarlli. BOHO BHUKOHYIOTBCS KOMIT IOTEPHUM
croco0OM Ha apkyIl GpopMary, KK BKa3yEThCS BHKIIAIAUEM.

1.5 Po3paxyHOK KiJIbKOCTI HeEOOXIIHUX MaTepiajiB /Jsi CTBOPEHHH
Ka0eJIbHUX KaHAJIB ropu3oHTaabHoi niacucremu CKC

Sk HEOmHOPA30BO BIJ3HAUEHO, OCHOBHWM cTaHaaproM mobdyaou JIKM e
Ethernet y pi3aux BapianTaX. BukopucTaHHS Uil TOPH3OHTAJBHOI IMIJCHCTEMH
eJeMEHTHOI 0a3m kareropii Se 3abe3neuye nepenady no tTpakram CKC curHamis BCix
IITUPOKO  PO3MOBCIO/DKEHUX HA TMPAKTUINl  PISHOBUAIB  JAHOTO  MEPEKEBOTO
iHTepdeticy, Hapith (Gigabit Ethernet. Takumm dYmHOM, 3ampoIIOHOBAHE PIIMICHHS
3a0€3MeUnTh Pe3epB MPOMYCKHOI 37aTHOCTI Topu3oHTaabHux TpaktiB CKC 1 €

20



JOCTATHIM 715 MIATPUMKH (PYHKIIIOHYBAHHSI BCIX BIIOMHX MPOrpaMHHUX JOAATKIB.

Komm’iorepHa Mepeka HE TMpH3HAUYeHA Uil nepeaadl  KoH(iAeHIHHOT
tHdopmarni, Tomy CKC OyayeTbcs Ha OCHOBI OUIBIN AEHIEBOi 1 MEHII CKJIAJHOI Y
IIPAKTHYHOI peastiallii HeeKpaHOBaHOI €JIEMEHTHOI 0asH.

Jlna mpoKIaaku ropu30HTaIbHUX 1 BepTukanbHux kademis CKC nependaunmo
BUKOPUCTAHHS HACTYITHUX PI3HOBH/IIB KaHAJIB:

— 3aKpUTI METAJEBl JIOTKM 3a TMIJBICHOK CTEJICK — JUIsi TOPH3OHTAILHOI
NPOBOIKH MOBEPXY Y KOPHIOPAX;

— JIEKOpPaTHBHI KOPOOHW y MIPUMILLIEHHAX POOOUYUX TPYIL;

— 3aKJajHl TPYOKH THMY TUIB3 JlaMeTpoM 32 MM, depe3 SIKH 3I1HCHIOETHCS
BBE/ICHHA Ka0e/liB 3a MIABICHY CTeal0 pPoOOYMX MPUMIINIEHh KOPHUCTYBAYlB
TOPU3OHTAJILHUX KAOeiB, 10 BUXOAATH 3 JIOTKA Y KOPUIOPI;

— BEPTHKAJIbHI pr6llaT1 €JIeMEHTH TUNy pykaBiB miamerpom 80 MM, wmio
BUKOHYIOTh (PYHKIII KaHaIIB CTOAKA 1 BUKOPUCTOBYIOTHCS /s MPOKIAAKH HUMH
ka0eiB BEPTUKAIEHOI TIPOBOJIKH.

JloTku MaroTh OyTH PO3TAIlOBaHI 3a MIJBICHOIO CTEJICID HA BHCOTI 3 MBI
miAI0ry 1 3aKpimieHi yepe3 Kokl 1,5 M. KabenbHi kopoOu B poOOUMX MPUMILICHHIX
MOBHHHI OyTH pO3TaIllOBaHI Ha BHCOTI BCTAHOBJICHHS MEPEIKEBHX PO3ETOK 3 OJTHHM
BEPTUKAJILHUM CITYCKOM 3 MIABICHOI CTEI.

[liaKTOYeHHsT KOMITIOTEpPa KOPUCTYBada 3AIHCHIOETBCS A0 MEpPeikKeBOi
(iH(popMaIriitHOi) po3eTKH, MO 3akpiuoeThess Ha BHcOTI 0,8 ™M Big mimiorn. Tun
MEPEKEBOI PO3ETKH BHU3HAYAECTHCA 3 YPaXyBaHHAM BHUMOT IO TMPOMYCKHOI 3/1aTHOCTI,
koH(irypamii pododoro micis 1 odpaHoro crmoco0y 3akpimieHas. Hampukiram, MmoxHa
3acTOCYBaTH OAMHOYHI Momynm kareropii Se tumy Legrand Mosaic RJ45 CAT Se
UTP. [lani mpo KUIbKICTh PO3ETOK Yy KO)KHOMY NPUMIIICHHI Ta Biactanb no TIII
HaBeneHl y Tadm. 1.1,

[Tpomec mpoekTyBaHHS TOPHU3OHTAIBHOI MIACHCTEMH TIONATAE y PO3PaXyHKY
HeoOxiaHoro 06’ emy nmoctaBku kademo. ['opuzonTtanbaa miacuctema CKC OyayeTbes
Ha OCHOBI HEEKPaHOBaHWX 4-mapHHUX KademiB kareropii Se. 3 maHWX, IO HAaBEACHI Y
tabn. 1.1, Bu3HAYMMO HEOOXiAHY MOBXKUHY Kabemo. s 3pydHOCTI PO3paxyHKIB
3arajbHOI JOBJKMHM KaOeo MOINUIBHO CKOpUCTAaTHCh mporpamoro Microcoft Excel.
JIns 1bOro JIOCTaTHBO CKOMIFOBATH CTOBIYHK 3 JIAHHMHU TIPO JOBKHHY KaOemo 10
THI ta Buxkonatu pyskuito «CYMMy». B Hamomy Bunaaky juist npumiiiesb 4 ta 7
3araJjibHa JIOBJKHHA KaOemo nopisaioe 213,5 m.

3 ypaxyBaHHAM TexHojoriuHoro 10% 3amacy ta kabeimo, 1o HeOOXITHUH s
BUTOTOBJIGHHSI TATY-KOPAIB Ui MiAKIOUeHHs koxkHoro IIK, 3aranbHa JIOBXKMHA
Ka0eo CTAaHOBHTHME!

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

Cepenns JoBkMHA Kadel0 13 PO3paxXyHKY Ha KOkHE poboue MicrHe Oyje

CTAHOBHTH:
258,9/12=21,6 22 m.

Temep po3paxyeMo MOXIIHMBY KUTBKICTh BIIPI3KIB KaOEIIO JOBKHHOKO 22 M,

SIKY MOKHA OTPUMATH 3 OJHOI OyxTH Kabemo aoBxuHo0 305 M (L ):
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3
N, = Lep _ 2025 =13,86.

av

Tabmuus 1.1 — Biacrans pododoro micis BijJl TEJIEKOMYHIKALIHHOI madu

IMpumimenns | Ne pob. micust | Kuibkicts pozerok | Jos:xkuna kabemwo no TII, m
1 1.1 | 28
1 1.2 | 23.5
1 1.3 1 17
1 1.4 1 15
1 1.5 1 17.5
| 1.6 | 14
| 1.7 | 12
7 7.1 | 11,5
7 72 | 14
7 7.3 1 16
7 7.4 1 21
7 7.5 1 24

Bcboro 12 213.5

PesynbraT OKpYIr/is€eMO BHM3 [0 HaWOMMKYOro winoro i orpumyemo 13.
Ockimpkn B KiMHaTax Ne 1 1 Ne 7 € 12 PM, 1o mna 3abe3nedeHHs TPOKIagaHHS
Ka0emo B MeKaX TOPH3OHTAIILHOI MIACHCTEMH B HAIIOMY BHMAAKY JOCTAaTHBO OHI€l
Oyxtu Kabeno aoBkuHOKO 305 M.

SAxmo 6 KUTBKICTE pOOOYHX MICITh TIepeBHITYBaa Ou 13, HaNMpUKIad, KUTBKICTB
PM y ximuatax ckimagana 0 45, TO [/ia BHU3HAYCHHS KUIBKOCTI OyXT Kabemo
HeoOXigHO Oy10 O MOALIMTH 3arajibHy KUlbKicTh PM Ha BChbOMY MOBEPCI Ha KUIBKICTb
BIZIPI3KIB KaOemo, IO OTPHMYEMO 3 OIHIEI OYXTH, a pe3yJbTaT OKPYTJHUTH A0
HaHOIMKUOTO LIJIOTO BBEPX:

45

—=346~4.
13
Tenep pospaxyeMo AOBKHUHY OEKOPATMBHOTO Ta METAlEBOro KOpoOiB, IO

HEOOXTHI I TTPOKJIAJKH KaOemo B POOOYHX MPHUMIMIEHHSX Ta Y CTEJl BIAMOBIIHO
0 BUMOT 3aMOBHWKA. Tpeba 3ayBakWTH, IO AaHI PO3PAXYHKH AOLUTBHO POOHTH
micyst po3poOKM TJIaHy TPokianaHHs kadenbHux Tpac (auB. m. 1.4). Jlns mporo
HEOOXITHO BPaxXyBaTH JOBXKHHY KOPOOy TO TIEPUMETPY Ta B MICISX CIYCKY 31 CTel
BHCOTOIO B 2,2 M (Tadmn. 1.2).

Tabmuus 1.2 — PesynpraTh poO3paxyHKIB JOBKHH JEKOPAaTHBHOTO Ta
METaJIEBOro KOpoOiB

[Tpumi LeHHs! Tun xopoby Jomxauna kopody, M
Ha CIYCKax 34 MePUMETPOM
I JeKOpaTHBHUH 4.4 25
MeTaJIeBHIl - 7
7 JeKOpaTHBHUH 2,2 12,5
MeTaleBui - 5
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3 BpaxyBaHHs PO3MIIIEHHS JBEPEH Ta PO3MIMICHHS PO3ETOK y HpHUMIMeHi |
JOLUIBHO 3pOOUTH JBA CIYCKH ACKOPATMBHOIO KOpoOy, Y MPUMIILEHH]I 7 JA0CTaTHBO
Oyne omHoro cmycka. JIis mpoknaaaHHs KaOenro yepe3 CTIHM MDK MPUMIIIECHHAMHA
3HAA00MTHC TPH 3aKiaaHl TpyOKH TUMmy riib3 AiamMerpoM 32 mm. Takum yuHOM 3a
pesynbTatamyd Tabn. 1.2 3aranbHa A0BKMHA JIEKOPATUBHOrO KOpoOy cknanae 44,1
(45) m, meTanesoro — 12 M. Y3aransHeHH1 pe3yiabTati po3paxyHky mijacucreMu CKC
B MEKaxX OJHOrO noBepxy odicHoi Oyaisii npuseaeHi y tadm. 1.3.

Tabmuug 1.3 — EnemenTu ropusontanshoi nigcucremu CKC

Ne 3/n Hazea enementy CKC, oauHuul BUMIpyY KuibkicTh
1. TenexomyHikaniitna madga Ha 12 goliMis 1
2. Pozerku, mt 12
3. Po3’ emu, T 36
4. Kabeap UTP CAT5e, M/Ki1bKICTE OVXT 259/1
5. KaGenbHuii kopo® neKopaTHBHHI, M 45
6. KabGenpHuii kopoO Mmeranesuii, M 12
7. Zaxnanui TpyOku (32 MM), T 3
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PO3/ILJI 2 )
PO3PAXYHOK IP-A/IPECALIII KOMII'IOTEPHOI MEPEIKI,
I11O ITPOEKTYETHCSA

2.1 Busnauyennsi Buxianoi IP-aapecu komn’rorepHoi mepexi

3riAHO 3 BapiaHTOM 3aBAaHHA, MacMO y Mepexi ronosHoro odicy (I'O)
koprnopaii 78 PM, y Mepexi komepiritnoro odicy BO1 — 190. Ha TepuTopii HoBOro
obicy BO2 OyayTe poO3MINLyBAaTHCS UYOTHPH TPYHH CHIBPOOITHHKIB, B SKHX
npawooTk 18; 60; 112; 35 kopuctyBauis BianoBigHo. Mepexa BiaganeHoro odicy 2
Oyne cknamarucsa 3 4-ox mepexx VLAN. IP-aapeca mnochiioBHOro 1HTEpQeHcy
MapipyTu3aropa nocradajbHuka nocayr Inrepuer — 209.165.201.1/30.

Buznaunmo posmip Onoky IP-ampec, HeoOXimHui ana  oprasizaiii
KOMIT FOTEPHOI Mepexi B Mexax Kopropaigi. s uporo s koxkHoro odicy
BHU3HAYMMO TaKy KUIbKICTh PM, 1o Oyne AOPIBHIOBATH MIHIMAILHOI CTYNEHI ABIHKH.
[Ipy wupomy mnorpibHO BpaxyBatu, mo 2 IP-aapecu B koxHOoMy Onomi OyayThb
3ape3epBOBaHI AK CITy>k00B1 1 HE MOXYTh OYTH TpPH3HAUEHI By3jaM, a TaKOXK OJIHA
[P-anpeca B KOXHI# migMepeski Mae OyTH Mpu3HauYeHa iHTepdeiicy MapipyTH3aTopa.
Takum YMHOM TIOBHHHA BHKOHYBAaTHCh YMOBA, IO KUTBKICTh KOPHCTYBauiB y odici
(BimmiTl) TIOBHHHA MAOpiBHIOBAaTH abo Oyrtw wmeHmow 3a 2"—3. PesymsraTn
3aMUCYIOThCA 10 Taodm. 2.1.

Tabmumg 2.1 — Buznauenns posmipy omokis MIT3 /]

Minimanena  [Yucno IP-agpec, saxi
Yucno :
Obmnacte Mepesxki KOPHCTYBa4ig/ CTYITHD HHCTa 2 MOMYTD G.YTH
IP-axpec Posmip 6moky Ha,I[E'IHl
MIT3[Q KOPHCTYBadam
Mepe:xa roaosnoro odicy (I'O) 89 7 — 128 anpec 125
Mepexa BO1 190 8 — 256 anmpec 253
Kanan 38 si3ky mpk mepexxamu ['0 1 BO1 2 2 — 4 agpecu
Mepeska BO2/ mepexxi VLAN
Mepexka VLANI1 (Biagin 1) 35 5 — 64 agpecu 61
Mepexka VLANI2 (Biaain 2) 58 6 — 64 anpec 61
Mepexka VLANI3 (Biaain 3) 112 7 — 128 agpec 125
Mepexa VLAN14 (Bigait mpoaax) 42 6 — 64 aapecu 61
Kanan 38" s3ky Mik Mepesxkamu 'O 1 BO2 2 2 — 4 aapecu
3aranpHa KUTBKICTH KOPHCTYBAuUiB 526
3aranpHa KiaskicTs OokiB VLSM 8 Onokis,
712 aapec

3a pesyasTaTamu Tadu. 2.1 Bu3HaunMo tipedike BuxigHOI [P-aapecn. OCKinbKH
3arajbHa KiIbkicTh IP-anapec cknamae 712, a HailiOnwkde Ounbine 3a 712 4ynciio, mo
ckiamae crymiab yucia 2 gopiBHOe 1024, To mpedike BuximHoi [P-agpecn mepexi
Oyne nopisHioBatu 32 — 10 =22, 3a Homepom kypHany Bu3Hadaemo IP-aapecy —
172.16.4.0/22.
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2.2 Po3paxynox IP-aapecauii komn’otepHoi Mmepeski
2.2.1 Po3spooka cxemu po3noaijy BuxiaHoro oaoky IP-aapec

Buxigna IP-agpeca anpecHoro mnpoctopy 172.16.4.0/22. Ilpu npoBeneHH1
pospaxyHky I[P-aapecanii komm’ioTepHOi Mepexi OyaeMO KepyBaTHCh CTPATEricio
YTBOPEHHS KOMIT FOTEPHOI MEPEkXI 3 1e€papxiuHor Tonosoriero [2]. s uporo
pPO3pOOMMO CXeMYy PO3MOAUTY BHMXIAHOTO aapecHOro mpoctopy Ha Onoku. [lpu
pPO3po0Il CXeMHM JIIJIEHHS BHXIHOTO aJPEeCHOr0 MpOCTOpY Ha OJOKKW OyaeMo
BUKOHYBATH TaKUM YMHOM, 1100 3a0e3neuntr HeoOXxiiHI po3mipu Ojokie MIT3/, ski
Oynu pospaxoBani y m. 2.1 (auB. Tabn. 2.1). B Hamomy BMmaaky AOLLIbLHO
BUKOPHCTAaTH CXEMY PO3MOJILIY BHXIJHOTO aJPECHOr0 MNPOCTOPY Ha OJIOKH, IO
300pakeHa Ha puc. 2.1.

Ha cxemi posnoauty suxigHoro 0noky IP-agpec skupaum mipudTom BinzHadeHi
OJIOKM, aJIpECH SIKUX TJIAHYETHCS BMKOPUCTOBYBATH Ui 3a0e3meueHHs ajapecaili y
niamepeskax ['O, BO1 ta BO2 (VLAN 11-14), a Takoxx pe3epBHi O710KH, Kl He Oynu
BUKOPUCTaHI 3apa3 1 MOXKYTh OYTM KOPHUCHI Uisi NOJAIBIIOTO PO3LIUPEHHS
KOMIT FOTEPHOI MEpexKi.

Buxiaauii 610k
1024 TP-aapec (/22)

/\

6ok IP-ampec

onok IP-aapec

512 512 (BO2)
omok [P-aapec | | Gmox [P-agpec ook [P-aapec omox [P-aapec
256 (BO1) 256 256 256
onok [P-aapec | | Onok IP-agpec onok IP-aapec | | 6ok IP-aapec
128 (I'O) 128 (pezepes) 128 (VLAN13) || 128 (pezeps)

6nok IP-aapec
64 (VLANI11)

6nok IP-aapec
64 (VLANI12)

ook IP-aapec
64 (VLANI14)

ook IP-aapec
64 (peseps)

Pucynok 2.1 — Cxema po3noauny BuxijiHoro 0ioky IP-aapec
2.2.2 Po3paxynok IP-aapecanii komn’roTepHoi Mepe:xi, 110 NMPOeKTYEThCS

3a po3poONIeHOrD HAMHM CXEMOIO PO3MOALTYy BHXIAHOTO Onoky IP-ampec (mowB.
puc. 2.1) npoBeaemMo poO3paxyHOK KOMIT KOTEPHOI Mepexi. st 1mboro BH3HAYMMO
aZgpecH TIAMEPEkK ycix OJIOKIB CXEMH PO3MOAUTY, a I THX OJIOKIB, sAKI OyaeMo
BukopructoByBatH g 'O, BOl ta VLAN, kpiM aapecH MmiaMepeki BH3HAUHMO
aJipecy MHUPOKOMOBHOI PO3CHIIKH Ta JIIara3oH JOCTYITHUX apec.

Cri 3ayBaXkdTH, 1O BCl po3paxyHkH 3 [P-agpecamMu AOIUTEHO MPOBOIUTH Y
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nsiiikopomy Burisaal. [lepenuinemo Buxiany IP-aapecy 172.16.4.0/22 y npilikoBomy
KOJII, @ BEPTUKAJILHOIO PUCOIO MO3HAYMMO FPAHULIIO Macku A npedikcy 22:

10101100.00010000.000001]00.00000000

['panunsa macku mia npedikcy 22 3HaxomuThesa MDK 22 Ta 23 Oitom (y
TpeTboMy OaiiTi). OCKUIbKH MpH MOAAJBIIOMY PO3MOAUN BHXIAHOTO aJpeCHOro
npoCcTOpy OITH, 110 BIJAMOBIAAKOTH aapect MEPExl, OyayTh 3aJIMIIATHCh HE3MIHHHMH,
TO Ui 3PYYHOCTI MOAAJBIIMX PO3PAXYHKIB MEPIIM Ta APYrvid OaWT BUXIAHOI
IP-afipec MOXHa HE TEPETBOPIOBAaTH Yy JABIMKOBHM KOJA. 3 BpaXyBaHHSM I[bOTO
3aIUCYEMO:

172.16.000001/00.00000000

Ha nepiomy erari 3rigjHo cxemu po3noauty (auB. puc. 2.1) suxiana [P-aapeca
172.16.4.0/22 nosuHHa OyTu po3OuTa HaA ABa OyiokW. [IpMHLMN Takoro po3noiuly
nokazano Ha puc. 2.2. Tak sk 2' = 2 1o 3HagoOuThea 1 OiT, W00 ineHTH(IKYBATH
KOXKHY 3 JIBOX HOBHX miamepex. [IpedikCc HOBHX NIMEpPEK OTPUMAEMO, SKIIO
NOJAEMO JI0 TMOYATKOBOro mNpedikcy KUIbKICTh OITIB, 1110 3MIHIOBAIMCS  JUIS
OJIepKaHHs HOBMX MiAMEpek, TOOTO y Hauomy Bunaaky 22 + 1 =23, Ha puc. 2.2.
CYHUTBHOIO JIHIEKD 3a3HadyeHa TPaHHWI IOYATKOBOI MACKH, IO Mae MEPEKEeBHH
npedikc /22, NyHKTUPHOIO JIHICIO — TPaHULIA Macku 3 rpedikcom /23.

172.16.000001)00.00000000 — 172.16.4.0/22
172.16.000001050.00000000 — 172.16.4.0/23
172.16.000001{1:0.00000000 — 172.16.6.0/23

Pucynok 2.2 — Poznoain puxigHoro 61oky IP-aapec Ha nBa 610ku

YTBOpeHHS HOBHX TIJAMEpPEX 3IIACHIOEThCSA TIUIAXOM Iepedopy BCIX
MOMKIMBMX KOMOIHALIHA 3MiHM OITIB MK TPaHMIIMM MacOK BHUXIAHOI Ta HOBOI
[P-anpec, T00TO KOMOIHALM 3MIHM OITIB MK CYLLJIBHOIO Ta MYHKTHPHOIO JIHIEIO
(muB. puc. 2.2). B manomy Bunaaky me 23 OIT (BIA3HAUCHHH JXUPHHUM IIPH(DTOM),
3MIHIOIOUH SKUH OTPUMYEMO 1Bl HOBUX aJpeCH:

172.16.00000100.00000000 — 172.16.4.0/23
172.16.00000110.00000000 — 172.16.6.0/23

Takum yuHOM, OTpUMaH JIB1 HOBUX ajapecu: 172.16.4.0/23 1172.16.6.0/23.

[lepmomy 6moky 13 512-tu IP-aapec (puc. 2.1) Hagaemo aapecy 172.16.4.0/23,
apyromy o1oky 13 512-tu [P-agpec — 172.16.6.0/23.

VY naHomy mpuKsIaal, KOJM HEOOX1HO OyJIO MOAUTUTH aJPECHHUM MPOCTIP HA
1Ba, JUIS BW3HAUEHHA MiaAMepexk OyB 3amissHuid 1 OIT MDK TpaHHIAMH, SKi
BCTAHOBJIIOIOTHCS MackamMu (ripediikcom) miaMepesk. AHANOrI4YHO, JUIS  JUJICHHS
aJPECHOr0 MPOCTOPY HA YOTHPH OJIOKM HEOOXIHO 3aaiaTh 2 OITH, AJisi AUICHHS Ha
BICIM — 3 OITH 1 T. [I.

3a aHaJIoOri€d 3 PO3NISTHYTHM TPHKIAA0M BH3HauuMo [P-aapecu 1HImX
OJIOKIB.

BukoHaemo auteHHsS Tiepmoro Onoky 13 512-tm IP-agpec (172.16.4.0/23) na
JBa OJIOKH, 110 MICTITh B co01 256 IP-anpecu:
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172.16.000001%0.00000000 — 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 Buxkopuctaemo ais aapecaiii By3miB miaMmepexi BOI.
Hpyry orpumany aapecy 172.16.5.0/24, srigno cxemu, Tpeba moaiiu Ha JiBa OJIOKH 13
128 IP-anpec:
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
[lepumii 3 orpumanux OnokiB 3 agpecoro 172.16.5.0/25 Buxopucraemo s
3abe3neuenHs [P-aapecamu romnoHoro odicy. [lpyrmii Onok 13 128 IP-aapec
3aJIMIIAETHCS PE3EPBHUM,
Bukonaemo auienns apyroro 6moky 13 512 [P-appec. 3rigHo cxemu po3noaity

CTIOYaTKy BUKOHAEMO AUICHHS Ha JBa OJIoKH 3 256-t0 IP-aapecamu:
172.16.00000110.00000000 — 172.16.6.0/23

J
172.16.00000110.00000000 — 172.16.6.0/24
172.16.00000111.00000000 — 172.16.7.0/24

Hani, noginumo nepiuii 670k 3 aapecoro 172.16.6.0/24 Ha 4oTHpH 1, TAaKUM

4UHOM, oTpuMaemo aapecu 11-i, 12-i ta 14-i Bipryansnux mepexk BO2:
172.16.00000110.00000000 — 172.16.6.0/24
L
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 HAAAEMO BKA3aHUM BIPTYaJbHUM MEPEKaM.
OcranHiit 6510k OyIe pe3epBHUM.

Tenep BukoHaeMO AineHHs Apyroro 610Ky i3 256 IP-anpec Ha nBa OJ0KH:
172.16.000001 hl.OOOOOOOO — 172.16.7.0/24
172.16.00000111.00000000 — 172.16.7.0/25
172.16.00000111.10000000 — 172.16.7.128/25

brmok 3 aapecoro 172.16.7.0/25 wmamaemo 13-iif BipryanmeHiii Mepexi BO2.

[Hmmrit Onok 3 aapecoro 172.16.7.128/25 3anuimaeTbest pe3epBHUAM.
3 BpaxyBaHHSM BHWKOHAHHWX PpO3PaxyHKIB OOHOBHMO CXEMY PO3MOIUTY
BHX1IHOTO ONoky IP-amapec (puc. 2.3).

Tenep nns anpec 'O, BO1 ta VLAN 11 — 14 (BO2) Bu3Hauumo BIANOBIIHI iM

aJIPECH IMMPOKOMOBHOI PO3CHIIKH Ta JIIANa30HH JOCTYITHHX aJIpec.
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172.16.4.0/22

Buxianuii 610k
1024 TP-anpec (/22)

172064003 o — T, 172166023

omox IP-agpec omox IP-aapec
512 512 (BO2)
”2‘16'4‘0”244/ 172.16.5.0124 172 16'6'0’2/ \ 172.16.7.0124
Gnok IP-aapec | | 6aok IP-aapec 6ok IP-aapec 6ok IP-aapec
256 (BO1) 256 256 256

172.16.5.0/25 / \ 172.16.5.128/25

onok [P-aapec | | Guok IP-aapec
128 (I'0) 128 (pezeps)

172.16.7.0/25 / \‘ 172.16.7.128/25

onok IP-aapec || Gnox 1P-aapec
128 (VLAN13) || 128 (pezepe)

172.16.6.026  172.16.6.64/26  172.16.6.128/26 172.16.6.192/26

ook IP-aapec | | 6mox IP-aapec | | 610k IP-aapec | | 6nok IP-aapec
64 (VLANI1D) 64 (VLANI12) 64 (VLANI14) 64 (peseps)

Pucyrok 2.3 — Cxewma IP-agpecarii mpoeKTOBaHOI KOMIT FOTEPHOT MEpesKi

s ronoBHOro odicy Oyma mpusHaueHa azapeca 172.16.5.0/25. Pospaxyemo
aapecy IUPOKOMOBHOI po3cuiku. [lis nporo Bel OITH, 1110 BUKOPUCTOBYIOTBHCS IS
aapecairii By3/iB Y NAMEPEKi 3aMIHUMO HAa OAMHMLIL 1 OTPUMAEMO:

172.16.00000101.0/0000000

[

172.16.00000101.0/1111111 — 172.16.5.127
Po3paxyemo agiama3oH agoctynHuX azapec ana miamepexxi ['O. Jliamaszon
JOCTYITHUAX aJpec OOMEKEHHWH OBOMAa aJpecamMH — aapecoro TIAMEPEki Ta aapecord
LIMPOKOMOBHOI pO3CHiiKH. ToOTO Misi BU3HAYCHHA MEPLIOI AOCTYMHOI aapecu (s
aapecarii By3JiB y MaMepeski) HeOOXTHO 10 aApEeCcH MiaAMEepexi 101aTH 1:
172.16.00000101.0/0000000
+1
172.16.00000101.0/0000001 — 172.16.5.1
JInsg BW3HAUEHHS OCTAaHHBOI MAOCTYIHOI ajapecH HEeOOXITHO BIX aapecH
ILIMPOKOMOBHOT PO3CHJIKH BIJHATH 1:
172.16.00000101.0[1111111
—1
172.16.00000101.0[1111110 — 172.16.5.126
3a ananoriero s mamepeski BO1 (172.16.4.0/24) ampeca mmpoOKOMOBHOI
PO3CHJIKH TTPUHUME 3HAYEHHS:

172.16.00000100|.00000000

4

172.16.00000100[. 11111111 — 172.16.4.255
Toni, mianason gocrynHux aapec st BO1 Oyne nopisaoaru 172.164.1 —
172.16.4.254.
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AHAJIOTTYHUM YMHOM MPOBEAEMO PO3PaxyHKH i miamepex BO2.
Hna miagmepexxi VLANI1 (172.16.6.0/26) anpeca MMPOKOMOBHOI PO3CHIIKH
NpUMMe 3HAYEHHS:

172.16.000001ﬁ0.00|000000
172.16.00000110.00/111111 — 172.16.6.63
Mianazon poctynHux aapec aias miamepexi VLANI1 npuiime 3HaueHHs
172.16.6.1 — 172.16.6.62.
Hna mamepexxi VLANI2 (172.16.6.64/26) anpeca MIMPOKOMOBHOI PO3CHIIKH
NpUUME 3HAYECHHS!

172.16.000001&0.01|OOOOOO
172.16.00000110.01/111111 — 172.16.6.127
HMianazon poctynHux aapec s miamepexi VLANI2 npuiime 3HaueHHs
172.16.6.65 — 172.16.6.126.
Hna migmepexi VLANI3 (172.16.7.0/25) agpeca MHMpPOKOMOBHOI PO3CHITKH
MpUiiMe 3HAYEHHS:
172.16 .OOOOOlil .0/0000000
172.16.00000111.0[1111111 — 172.16.7.127
Hianazon goctynHux aapec i niamepeski VLANI3 npuiime 3nadeHHs
172.16.7.1 — 172.16.7.127.
s miamepexi VLANI14 (172.16.6.128/26) ampeca miipoKOMOBHOI PO3CHITKH

npuiiMe 3HaYECHHS:
172.16.000001hO.IO|000000
172.16.00000110.10/111111 — 172.16.6.191
Hianazon goctynuux aapec ans niamepeski VLAN14 npuiime 3HaueHHS
172.16.6.129 — 172.16.6.190.

[TpoBememo pospaxyHok IP-aapec mis KaHamiB 3B 3Ky MK MEPEKErO
ronoBHoro odicy Ta mepexkamu BigmaneHux odiciB. [ kaHany 3B’SA3Ky MDK
meperxkero 'O 1 BO1 Bmmimamo [P-aapecm 3 Omoky pesepHux 128 ajapec
(172.16.5.128/25). OckUTbKH I KaHATY 3B’ 3Ky He0OX1aHO TUThKH 2 [P-ampecw mis
anpecairii iHTepdeiicis mapmpyrtuszatopis 'O 1 BOI1, To BpaxoByrouu aB1 A0JaTKOBI
3ape3epBOBaHI aJpecH JUIA ajpecarii By3/iB HEOOXITHO 3adiITH OCTaHHI ABa OITH
BuiieHoi IP-aapecu, a npedike y Takiit mepeski Oyae nopisuHioBatu 32 — 2 = 30. 3
BpaxyBaHHSIM CKa3aHOro ajJipeca MEPEkl JUId KaHaly 3B 3Ky MK mepexkero [0 1
BOI npuiimMe 3HaueHHS:

172.16.00000101.100000/00 — 172.16.5.128/30

Anpeca IHAPOKOMOBHOI PO3CHIIKK i KaHany 3B s3ky Mk ['O 1 BO1 npuiime

3HAYCHHS
172.16.00000101.100000/00

J

172.16.00000101.100000[11 — 172.16.5.131
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Jiana3oH pocTymHUX agpec i kaHainy 3B a3kKy mMbk ['O 1 BOI npuiime
3HAYCHHS
172.16.5.129 — 172.16.5.130.
3a aHanori€ro nposeaemMo pospaxyHok [P-agpecauii anst kaHany 3B 43Ky MIK
mepesxero ['O 1 BO2. lna uporo Buaimumo IP-aapecu 3 610Ky pesepBaux 128 aapec
mepexi BO2 (172.16.7.128/25). Anpeca mniamepexi kaHany 3B’ sa3ky [[O-BO2

HpHﬁMGSHﬁquHHI

3HAYCHHA.

3HAUCHHA

172.16.00000111.100000/00 — 172.16.7.128/30
AJlpeca IMPOKOMOBHOI PO3CHIIKH I KaHaiy 3B a3ky Mk ['O 1 BO2 npuiime

172.16.00000111.100000/00

J

172.16.00000111.100000[11 — 172.16.7.131
Jliana3oH aocTymHUX aipec i kaHany 3B a3Ky Mbk 'O 1 BO2 npuiime

172.16.7.129 — 172.16.7.130.
3BeneHl pe3ynbTaTH po3paxyHkiB [P-agpecauii koMm’lOTEpHOI Mepexi, Lo
MTPOEKTYETHCS TPeCTaBeH] y Tadm. 2.2.

Tabnuusa 2.2 — [P-agpecanis y KOMI IOTEPHIA MEPEXKI, 110 MPOCKTYETHC

Obaactb Axapeca . Aapeca IHPOKOMOBHOT
. . . Jdiamazon 1oCcTymHuX aapec

mepexi niagmMepe ki PO3CHIKH
Mepexka '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
Kanan 3B 53Ky 172.16.5.128/30 172.16.5.129 — 172.16.5.130 172.16.5.131
Mmik 'O 1 BOI
VLANI1 172.16.6.0/26 172.16.6.1 — 172.16.6.62 172.16.6.63
VLANI2 172.16.6.64/26 172.16.6.65 — 172.16.6.126 172.16.6.127
VLANI13 172.16.7.0/25 172.16.7.1 — 172.16.7.127 172.16.7.127
VLANI14 172.16.6.128/26 172.16.6.129 — 172.16.6.190 172.16.6.191
Kanan 3B s3ky 172.16.7.128/30 172.16.7.129 — 172.16.7.130 172.16.7.131
mixk 'O 1 BO2




} PO3/ILJI 3 }
IMITALIITHE MO/IEJHOBAHHS HACTPOIIKU TA POBOTH
KOMIT'FOTEPHOI MEPEKI, I1IO IIPOEKTYETHCS

3.1 Po3podka Mogeni KoMII'lOTepHOI Mepexi, 10 TNPOEKTYEThCHA, Y
nporpami Packet Tracer

BukopucToByroun pe3ysibTaTi po3paxyHKiB cxemu [P-ajnpecaii 3 iepapXiyHum
YTBOPEHHSM MIAMEPEK Ta MACKaMM MIJAMEPEXKI 3MIHHOI JIOBXHHM (aMB. Tadm. 2.2),
CTBOPHMO IMITALIMHY MOJEIb KOMIT I0TEpHOI Mepeski y mporpami Packet Tracer.

B skocti MepexxeBoro oOnaaHaHHS BHKOPHCTAeMO MapiupyTu3aropu 2811,
komyTaTopu 2960 Ta Touky 0€3ApPOTOBOrO AOCTYMY. 3arajbHUNW BUIJIS] IMITAIIHHOT
MoJenl KoM I0TepHoi Mepexi v nporpami Packet Tracer mpeacrasneno na puc. 3.1.
Sk BuaHO 3 puc. 3.1, Taka TONOJOrISE MOJAEI T03BOJIUTh MPOBECTH IMITALIIO OOMIHY
NaKkeTaMHu y KOMIT IOTEPHIA Mepeki MK JIokanbHuMu Mepexkamu [0, BO1, BO2, a
TAKOK JOCTIIUTH KOPEKTHY poOOTY BIPTYaJbHUX JOKAILHUX Mepek BO2.

[limx 4ac po3poOkm Momerml KOMITIOTEpPHOI Mepexi Oyila BHKOHAHE
HaJAIITYBaHHA MaplupyTu3atopiB BiaaaaeHoro odicy 1 (BOI1), romosHoro odicy
(I"O), Bimmanenoro odicy 2 (BO2). Jlng moauty BIAAUTIB KOPUCTYBAUIB 1 O€3IPOTOBHX
KOpHCTYyBadiB B Mepeki BO2, muiaxoM BIAMOBIAHOTO HAAMTyBaHHS KOMYTATOpIB
naHoi Mepexxi, Oyau CTBOPEHI BIPTYajbHI JIOKAJbHI Mepeii. MapuipyTusaTop
BiggaseHoro odicy 2 (BO2) B Takiii Moae Mepeki BUKOHYE MapIIPyTH3AII0 HE
TUTBKH MK JIOKambHUMHE Mepeskamu BO1, 'O ta mepexero ISP, a 1 mixk Mepexxamu
VLAN. Bukonano 6a30B1 HajallTyBaHHS KOMYTAaTOPIB y BigaaneHomy odici 2 (BO2)
3 KuTbkoMa MepesxkaMu VLAN.

3.2 OcobIMBOCTI MOYATKOBOT0 HAJAIITYBAHHSI MEPEKEeBOro 00JIagHAHHS
TA 3aXHCT KOMIT' IOTePHOT Mepexi

[Ipn BWKOHaHHA AaHOI KypCOBOi po0OTH Oylno TPOBEASHO HAJAIITYBAHHSA
KOMYTATOpPIB Ta MapUIPYTH3aTOPIB KOMIT FOTEPHOI MEPEXi, M0 TPOCKTYETHCS.
OcHOBHI TIpUKJTaJd KOMaHJ, 10 Oyld BHKOPHCTAHHI B XOMI CTBOPEHHS MOJEINI
Mepexi mpenctasieni y tadm. 3.1. Y mpomeci HamamTyBaHHS Ha KOMYyTaTopax
3IMCHEHO HAJAHHS 3PYYHHMX IMEH, BCTAHOBJICHHS TMapoOJiB JUIS 3aXMCTYy BIJ
HECAHKI[IOHOBAHOTO JOCTymy. Ha wmapmpyru3aTopax TOJOBHOTO Ta BIIIAJIEHUX
odicie Oyau HajgaHl 3pyYHI IMEHA Ta BHKOHAHE HAJAIITYBaHHS IHTEpQEiciB THITY
Fast Ethemnet 1 Serial. Ockiabku, SK BIJJOMO, MapIIPYTH3aTOPH TNPAIOITH Ha
MEPEKEBOMY PIBHI 32 MPOTOKOJIOM [P, TO 000B’SI3KOBUM €IIEMEHTOM HAJIAIITyBaHHS
ix iHTepdeiiciB Oyno HanaHHs 1WM iHTepdeiicam BianopiaHux [P-aapec 3rijHO
po3pobienoi cxemu [P-aapecari (nuB. Tadn. 2.2).

JIns 3aXWcTy KOMIT FOTEPHOI MEpeki B 30BHINIHBOTO HECAHKIIIOHOBAHOTO
noctyny 3 OOKy MapmpyTu3aropa nocradajibHuka mnochyr Iarephaery (ISP) Oyno
BCTAHOBJIEHE OOMEXKEHHs Ha BIJJIAJICHWH AOCTyN 3a npotokoyioM telnet. JIns mporo
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Tabmuns 3.1 — Ilpukimagu  KOMaHa  HACTPOMKH — KOMYTaTtopiB — Ta
MapLIPYTU3aTOPIB MOJIE KOMIT FOTEPHOI MEPExKi
Komanaa Onuc
Switch>enable a6o NSPEX1A A0 NMPUBLICHOBAHOIO PEKUMY VIIPABIIHHS

Switch>en

KOMYTAaTOpOM

Switch#configure terminal ato
Switch#conf t

MSPEXIA A0 PEKUMY KOH(IrVPYBaHHS KOMYTATOPY,
BHXIJ 3 peskHUMY — CNTL+Z

Switch (config) #hostname 51

HAJAHHA IM sl KOMYTaTOpy

S1(config)#enable secret class

BCTAHOBJCHHS AP0 HA ICPEX1a B
NPUBIICHOBAHUH PEKUM YIIPAB/IHHSI KOMYTaTOPOM

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

S1¢(
S1(
S1l(config-line)#login

BCTAHOBJICHHS TIAPOJIKO /IS JAOCTYIY 10 KOMYTaTopa
4epe3 KOHCOTb

S1l(config-line)#end

BUXIJ 3 PCIKUMY KOH()IIYPYBaHHs

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

30epirae  3pobacHi  3miHm B koH(irypawii
KoMmyTaTopa y (haitm noyatkosoi koH(irypauii

Slffconf t

31 (config)#interface range fa0/1-24
31 (config-if-range) #shutdown
Sl(config-if-range)#interface range
gil/1-2

31 (config-if-range) #shutdown

KOH(ITYPVBAaHHS TOPTIB  KOMYTATOPIB,
BHMKHEHHSI YCIX TIOPTIB

MPUKIa]

S1(config)#interface range fal0/6-8,
fa0/11
Sl(config-if-range)#fswitchport mode
access

S1(config-if-range) #ino shutdown

KOH()ITYPYBaHHS TOPTIB  KOMVTATOPIB,
BMHKAHHS BU3HAYCHUX TMOPTIB

TIPHKTA]

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

HAJAHHA IM S MapLIPY TH3aTOpy

Rl (config)#int £a0/0

Rl (config-if) #ip address 172.16.5.1
255.255.255.128

Rl (config-if) #no shutdown

mpucBoerHs IP-agpecu iHTepdeiicy Fast Ethernet
MapIupy TH3aTOPY

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

Rl (config-if)#ip address
172.16.5.129 255.255.255.252
Rl (config-if)#eclock rate 64000
R1 (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)#exit

HAJTALITYBaHHs TIOCTIOBHUX iHTep(eiicie (serial)
MapIupy TH3aTOPy

R1 (config)#access-1list 101 deny tcp
any any eq telnet

CTBOPEHHS PO3IIHPEHOrO CIHCKY KOHTPOIIO
poctyny, 3 Homepom 101, amst 3aGoponu Oy ab-saKkoro
Tpadiky "gepes mpotokon telnet

Rl (config) #faccess-1ist 101 permit
ip any any

J03BLUT Ha 0OMiH Ovab-sikuM TpadikoMm uepes
MPOTOKO ip

R1({config)#int s0/0/0
Rl (config-if)#ip access-group 101 in

pHecenHst mopty s0/0/0, wepes sikuil BCTAHOBJICHO
3B 130K 3 ISP, 10 cTBOpPEHOTO CITHCKY




3.3 HanamTyBaHHsl CTATHYHOT MAPIUPYTH3aLil Y KOMI'I0TepHii Mepexi

BpaxoByroun Te, 110 KOMITIOTEPHA MeEpeka Ma€ HEBEJIMKY KUIBKICTh
JIOKAJIbHUX MiIMEPEXK, IS HAIAITYBaHHS MapIIPYTH3aTOPIB AOLUIBHO 3aCTOCYBATH
CTAaTHYHY MapIIpyTH3ALIIO.

3 aHai3y MOE KOMIT IOTEPHOI MEpexk! CIiAye, 1o Ha Mapupyrtu3aropi [SP
ULl mepecHyiku Tpadiky y KOpPMOpaTHBHY MEPEKY MAOLUIBHO BH3HAYMTH aJIPecy
cynepMmepexi. I BUKOpUCTaHHS JO3BOMTH 3MEHIIUTH KUTBKICTh 3alMCIB y TaOaMI
MapmpyTn?,aun MapiIpyTH3aTopa ISP. AHanoriuyHo J0LiJIbHE BMKOPHCTaHHS aJpecH
cymepMmepeski 1 npu nepecunmi Tpadiky Bin Mapmpyrtuzatopa ['O no BipTyanbHHX
JIOKaJIbHUX MEPEK uepe3 mapupyTtusarop BO2.

JIns BH3HAUEHHS aJPEC CYNEPMEPEKl KOPIOPATHBHOI MEPEKI BHKOHAEMO
OTIepaL0 MiACYMOBYBAHHSA MapuIpyTiB. [ LBbOro mMpocyMyeMo aapecu MiaMepek
'O, BOI Ta BipTyaJbHHX JIOKAJIbHUX MEPEK:

172.16. 00000]]:01.00000000 ro
172.16. 00000100.00000000 BOI
172.16. 000001j10.00000000 VLANI11
172.16. 00000410.01000000 VLANI2
172.16. 000001,11.00000000 VLAN13
172.16. 00000];10.10000000 VLANI14

172.16. 00000100.00000000 ajipeca cylepMepexi
255.255. 11111100.00000000  Mmacka cymepMepexi

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

Ll

Takum uymHOM, Maemo aapecy cymepmepexi 172.16.4.0/22  (macka
255.255.252.0), siky OyneMO BUKOPUCTOBYBATH MPU HAJAIITyBaHHI MapLIpyTH3aTopa
ISP s mepecunku Tpadiky y KOPIIOPATUBHY MEPEKY.

AHANOTIYHUM YHHOM pO3PaxXyeMO aapecy CymepMepeski BiagaaeHoro odicy
BO2. 3 miero MeTO MPOCYMYEMO aJIPeCH BIPTYATBHHUX TMAMEPEK:

172.16.6.0/26 — 172.16. OOGOOIIE0.0DOOOOOG VLANI1
172.16.6.64/26 — 172.16. 00000110.01000000 ~ VLANI2
172.16.7.0/25  — 172.16. 00000111.00000000 VLANI3
172.16.6.128/26 — 172.16. 00000110.10000000 VLANI14

I
172.16. 00000110.00000000  axpeca cymepMepexi
255.255. 1111111,0.00000000  mMacka cyrepMepeski

Takum umHOM, g mepexi BO2 maemo ampecy cymepmepexi 172.16.6.0/23
(macka 255.255.254.0).

3 BpaxyBaHHSAM BH3HAUCHHWX CYMapHWX MapIIPyTiB BHKOHAEMO HAIAIITYBAHHS
CTAaTHYHOI MapmpyTu3amii B MOAeNl KOMITFOTepHOi Mepexi. Komanmm s
JOJIABAHHS BUIMOBIAHUX MapIIPYTIB 10 TAOIWIh MapIIPYTH3AIlli MapIIpyTH3aTOPIB
Mepeski HaBeaeHl y Tadi. 3.2.



Tabnuua 3.2 — Komanmu ayid HajamTyBaHHS CTATMYHOI MapuipyTu3auii y
MOJIeJIl MEPEeKI

Mapupy- Komanaa Onuc
TH3aTOP
ISP ip route 172.16.4.0 MapIIPYT A0 BCIX MIAMEPEIK KOPHOpaLii
255.255.252.0 209.165.201.2
ro ip route 172.16.4.0 MapupyT 10 mepexi BOI1
255.255.255.0 172.16.5.130
ip route 172.16.6.0 MmapuipyT g0 miamepex BO2 3 BukopucTanHsIM
255.255.254.0 172.16.5.130 aapecu cynepmepexi BO2
ip route 0.0.0.0 0.0.0.0 MapupyT A0 OyJb-SKHMX MEPEK, aapec SKHX
209.165.201.1 HCMAE Cepel MAMEPE:K Koprnopaiii
BO1 ip route 0.0.0.0 0.0.0.0 MapupyT A0 OyJb-SKMX MEPEK, aapec SKHX
172.16.5.129 Hemae cepea Mepexi BOL
BO2 ip route 0.0.0.0 0.0.0.0 MapmpyT 10 OyAb-KMX MEPEK, aapec AKHX
172.16.7.129 Hemae cepea mamepexk BO2
show ip route KOMaHa il i nepersay grilenitiinl
MapIopy TH3aLl

Ockimpkn mapmpytuzatopy BOl ta BO2 3B’s3aHi 3 IHOIIAMH MepekamH
TUIBKM 4Ye€pe3 OJUH ILII03, TO MPH BBEACHI CTATUYHMX MapUIPYTIB AJIA BUXIAHOTO
Tpa(bu(y JOLITBHO CKOPHCTATHCA MapIIPYTOM 33 3aMOBYYBAHHAM. AmnasoriuHa
cUTyauis 1 mpu HanamTyBaHm MapILpyTH3aTOpa 'O nmns nmepecwsiku MakeTiB 3
KOPIOPaTHUBHOI MEPEXKi y 30BHILIHI MEPexKi yepe3 Mapuipytusarop ISP.

3.4 Oco0MBOCTI HAJAIITYBAHHA BIPTYAJbHUX JIOKAJBHUX MeEpeX Ha
OCHOBI KoMyTaTopiB Ta Mapmpytu3auii mizk VLAN

CyTHICTP HaNaIITYBaHHS BIPTYaJIbHUX JIOKAJIBHHX MEPeK Ha OCHOBI
KOMYTaTOpIB TOJIATAE y TOMY, MIO KOXKEH TOPT KOMYTaTopy 3aKpIIUIFOETHCS 3a
BHU3HAYCHOIO BIPTYAJIbHOIO JIOKAJIBHOK Mepexkero. B pesynbraTi KoM IOTepHA
Mepexka (ImaMepeska) AUTAThCS Ha OLTbIn APIOHI CETMEHTH Mepeki (ImaMepexki), a
nepenada Oyap-ikoro Tpadiky MK By3JIaMH PI3HHX CETMEHTIB, Y TOMY YHCII 1
IMPOKOMOBHOTO, Ha KaHAJLHOMY PiBHI O/OKyeThcs. KoManam ais HajamTyBaHHS
VLAN HaBeneHi y Tadm. 3.3.

OO0O0B’s13KOBUM €TanoM Uit npaBuibHOl podotn VLAN € HamamryBaHHs
MaricTpajibHUX (TPAaHKIHTOBHMX) TIOPTIB. 3acTOCYBAHHA TMOPTIB TAKOr0 THIY
HEOOXITHEe JUIS TOro, mod KOMYTaTOpH OOMIHIOBATWCSA Kaapamu 0Oe3 Moawudikarii
ocranHix. [Ipu pomy BigomocTi npo 1ieHTrdikarop VLAN, mo MICTATBCS B Kaapi
Ethernet, He OyayTh BTpaueHi MpH MEPECHIII KaapiB Mix kKomyTaropamu. Ha puc. 3.2
MOKa3aHWil (pparMeHT MOAENI KOMIT FOTEPHOI MEPekKi, Ha SKOMY CTPLITKAMH YOPHOTO
KOJILOPY BIAMIYEH1 MariCTpajibHl KaHaju. BianmoBiaH1 KOMaHJH JUIS HaJallTyBaHHS
MaricTpaJisHUX TOPTIB Ta iX Meperysaay HaBeaeHi y Tadon. 3.3.

3aBepIIabHAM €TaroM HaTANTYBaHHA € 3a0e3MeueHHsT MapIipyTH3amil Mik
BIPTYaJbHUMH  MEpeXaMu. 3 1€ MeToKw Ha  (i3udHoMy  1HTEepdeiic
mapmpytuzatopy BO2 fa0/0 wamamroByroTecst jtoriuni cyOiaTepdeiicm fa0/0.11,

D
N



fa0/0.12, fa0/0.13, fa0/0.14. IP-agpecu and KOXKHOTO JIOTIYHOrO mia 1HTEepdency
00MpalOThCS 3 YMC/Ia JOCTYMHUX afpec BIAMOBIAHO A0 KokHOi VLAN (tadn. 2.2).
Came w1 ajipecu OyayTh BUKOpHCTaHI B sikocTi nutto3iB [1K, 1o Bxoadate A0 ckiamy
BIpTYajabHUX Mepexk. Cnia BII3HAUMTH, 110 KOKHUH 3 JIOTTYHUX cyOiHTepdeiiciB Mae
BUKOPHCTOBYBATH IHKamncCy/siro 3a crangaprom 802.1Q. Ha Tol Bumamok, KMo y
mepexki BO2 wmoxyre Oytu 3actocoBani [IK 0e3 mnpuHaneXHOCTI JI0 MEBHOI
BIPTYaJIbHOI MEPEKI, MOLIILHO HalAITyBaTH joriunuid cydintepdeiic mist VLAN 1
[5], ToOTOo anst BIpTyanbHOI Mepexkl 3a 3aMoBuyBaHHAM. [Ipukiiaju BINOBIAHUX
KOMaH/{ HaBe/eH1 y Tadm. 3.3.

SBUJ’U#U\\

172.16.7.130 o=y

4
281 Fa0 D

BO2 Mazicmpansri VLAN14
, P 172.16.6.128/26
VLANLL
172.16.6.0/26, g
I_ 3 AccessPoint-PT
— ?( APOD Laptop-PT
PC—PIT‘ 2960-2 Laptopl
VLAN11 S1-80 172.16.6.130
172.16.6.2
VLAN12 VLAN13
(—‘L 172.16.6.64/26 / \ 172.16.7.0/25 I
4 - - o
pc-pT 23.62'{523; ! 29553':1525; T PC-PT
VLAN1Z VLAN13
172.16.6.66 172.16.7.2

Pucynok 3.2 — ®parMeHT IMITALIHOI MO 3 3a3HAYCHHSIM MariCTpajibHUX KaHAJIiB



Tabmuns 3.3 — [Ipuknanu komana i HajnamryBanHs VLAN 1 mapmpyTu3anii

MIK HAMHA

Komanaa

Onuc

Hanawmyeanua VILAN

config)#vlan 11

crBopeHast VLAN 11

config-vlan)#name VLAN11l

Haganaa VLAN 11 imeni VLAN11

BHXI/ 13 PE:KHMY HACTPOMKH BIPTYaTbHHX MEPEH

S1(

S1(

31 (config-vlan) #end
S1(config)#interface range fa0/6-8
S1(config-if-range) #switchport
access vlan 11

npucBoeHH: 11-H BIpTyaneHii Mepexi 6-ro, 7-ro ta
8-ro mopriB xomyTaropy Tumny Fast Ethernet

Sl#show vlan brief afo
S1l#show wvlan

neperisa iHGopmauii npo VLAN komyTtaTopy

Hanawmyeanus mazicmpaivnux nopmie

S1(config)#interface range fa0/0-2

BUOIp [lama3oHy MOPTIB KOMYTATOPY A7
KOH(IrypyBaHHs!

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

BCTAHOBJICHHS PCOKMMY MAriCTpaibHHUX KaHAMIB A/
BIJNOBIAHHX TMOPTIB KOMYTaTOPy

S1(config-if-range)#no shutdown

BMHKAHHS BH3HAYCHHUX TTOPTIB KOMYTaTopy

Sl(config-if-range) #fend

BUXI[ 13 peKuMy ImaKoH(piryparii

Sl#show interface trunk

KOMAaHIa IS TIePEBIPKH MMPaBHIBHOCTI
HAJAIITYBAHHA MariCTPalbHHUX MOPTIB

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

HacTpolika Ha MapuupyTizatopi R1 inTepdeiicy
fa0/0 6ez IP-ampecu 1 MackH maMepesxi

R1(

R1(

Rl (config-if)#no shutdown

Rl (config)#interface fa0/0.11

BHOIp moriuHoro cvOinTepdelicy aast mogamsmoi
HACTPOHKH

Rl (config-subif) #encapsulation
dotlg 11

BCTAHOBIICHHS 1HKATCYILII] TETYBAaHHS KaapiB 3a
cragaaprom 802.1Q

Rl (config-subif)#ip address
172.16.6.1 255.255.255.192

Hagauus [P-axpecu morivHomy cyGinTtepdeticy (11-
i BIpTVaIbHOI MEpPexKl)

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

Rl (config-subif)#ip address
172.16.6.65 255.255.255.192

HATAITYBAHHA NOTri4HOrO cyOinTepdeiicy fa0/0.12
Ha Mapupytuzatopi BO2 ans sabesncucHHs
MapIIpyTH3ALI] MK BIPTYaIbHAMH MEPEKaMH

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

Rl (config-subif) #ip address
172.16.7.1 255.255.255.128

HAJAWTYBaHHS JOriaHOTO cyOiHTepheiicy fa0/0.13
Ha Mapupytazatopi BO2 ans sabesncucHHs
MapIIpyTH3ALI] MK BIPTYaIbHAMH MEPEKaMH

R1(config)#interface fa0/0.14
Rl (config-subif) #encapsulation
dotlg 14

R1 (config-subif) #ip address
172.16.6.129 255.255.255.192

HAJATYBaHHS JOriaHOTO cyOiHTepheiicy fa0/0.13
Ha mapwpyTtusaropi BO2 ans 3abeancucHHs
MapILIpy TH3ALI] MI3K BIPTYaIbHHMH MEpC/KaMu

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

HacTpoiika noriHoro cyOinTepdeiicy A
3a0e3neveHHs MapIIpyTH3aLil 3 By3JIaMH MEPexki
BO2, skl He BBIMIIIM 0 CKIATY BIPTYaIbHHX
MEpEeIK
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JIOJIATOK B
TIPUKJIAJIM O®OPMJIEHHS OKPEMUX YACTHH
MTOSICHIOBAJILHOI 3ATIMCKU

[TonraBchKkuii Iep>kaBHUM arpapHUil YHIBEPCUTET

Kadenpa indopmaniitHux cCUCTEM Ta TEXHOJIOT1i

KYPCOBA POBOTA
KP.KM.25.012345.012-I13

KoM 1oTepHi Mepexi

Ha TEMY:

(Ha3Ba QUCLUILTIHH)

[IpoekTyBaHHs KOPIIOPATUBHOI KOMIT FOTEPHOT MEPEXKI

Crynenta (xku) 3 kxypcy 126ICT6x 31  rpymm
crierianbHocTi 126 IHdopMmariiiHi cucremMu

Ta TEXHOJIOTr1]

Pemernsxk O./1.

(mpi3BuiLe Ta iHiNiaaM)
KepiBHuk

(mocayia, BUCHE 3BaHHS, HAYKOBHUH CTYIiHb, iHII[iaJIM Ta MPI3BHUIIEC)
HanionanpHa mkana

KinekicTe Oanis: Ominka: ECTS

[Tonrasa — 2025

Pucynok B.1 — 3pa3ok opopmienHs: TuTyapHoro apkyury KP
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IHANBIAYAJIBHE 3AB/IAHHSA
Ha KypcoBy podory «Komm’roTepHi Mepexki»

Crynenry Pemernsky O.1. HaBY. TPYNH 126ICTo6n 31
(mpizBuie Ta iiniamu 3BO) (ummp HaBYANBHOT TPYIIH)
Tema: [TpoexTyBaHHS KOPHOPATUBHOI KOMII IOTEPHOI Mepexi

(Ha3Ba TEMH 3TiITHO BapiaHTy)

IepeJik mUTaHb, O MiIJATAI0TH NPOEKTYBAHHIO.

1. Po3paxyHOK eJIeMEHTIB CTPYKTYypOBaHOi KaOeIbHOI CUCTEMHU:

— BH3HAYEHHS MiCllb PO3MIIIEHHS pOOOYUX MiCLb 3TiTHO BapiaHTY 3aBJIaHHS;

— BHU3HAUYEHHS MICISI pO3MIILIEHHS TeJIEKOMYHIKaliifHo1 madu;

— PpO3PaxyHOK KIJBKOCTI HEOOXITHUX MaTepiaiiB IJisi CTBOPEHHsS KaOEIbHHUX KaHaiB
ropusoHTaibHoi nigcucremu CKC;

— po3po0Ka IJIaHy MPOKJIaJaHHs KaOeIbHUX TPac Ta PO3MILICHHS pOOOUYUX MiCIIb.

2. PospaxyHnok [P-agpecartii koM’ FOTEpHOT MEpexi, 10 MPOSKTYEThCS:

— po3poOKa cxeMu po3noauTy BuxigHoro 6Jjoky IP-anpec;

— po3paxyHok IP-angpecaliii KoMII’ r0TepHOT MEPEXKI, 1110 MPOEKTYETHCS.

3. BiampamtoBaHHs KOMaHJ HaJAIITYBaHHS aKTHBHOTO OOJaJHAHHS KOMII IOTEPHOI MEpexi,
10 TPOCKTYEThCS, MUITXOM IMITALlIfHOTr0 MoieoBaHHs y mporpami Packet Tracer:

— CTBOPEHHS MOJIeJIi TPOCKTOBAHOI KOMII I0TepHOI Mepexi y mporpami Packet Tracer;

— BIANpalIOBaHHA KOMaHJA Uil HAacTpoWku iHTepdelciB Ha  KoMyTaTopax Ta
MapupytuzaTopax KM;

— KomaHau HamamTyBaHHS VLAN Ha OCHOBI KOMYTaTOpiB, OCOOJHMBOCTI HalallTyBaHHS
Mapurpytu3zanii Mixk VLAN;

— HaJalTyBaHHS CTaTU4HOI Mapuipytu3anii y KM, ontumisariis Tabiune MapmpyTusaiii 3a
pPaxyHOK orepallii miJcCyMOByBaHHS MapIIPyTiB;

— BU3HAYEHHS Ta BUKOHAHHSA KOMAaHJ] JUII 3aXHCTy KOMII IOTEpHOI Mepexi 3a JOMOMOIOl0
CITMCKIB KOHTPOJIIO JTOCTYILY;

— TMepeBipka Mpale3aTHOCTI KOMII IOTEpHOI Mepexi, sika Oyja po3pobiieHa B pe3yJbTaTi
BUKOHAHHS KypCOBOi poOOTH.

Ilepeaik 000B’A3K0BOT0 rpagivHOr0 Marepiaiy.
1. Tlnan npokianaHHs KaOeJIbHUX Tpac Ta PO3MIIIEHHS POOOUYMX MICIb.
2. Cxema (}i3M4HOI TOIMOJIOTIi KOPHOPATHBHOI KOMIT IOTEPHOI MEpeXi — MOJIEIb MEPEexKi, 10
BUKOHaHa 3acobamu nporpamu «Packet Tracer».

Buxinni nani 3rizno Bapianty Ne 012 .

[Tnan noBepxy OymiBi: Ne 1 (puc. B.1) Howmepa kimMHaT miist

Buxinna [P-anpeca: 172.16.4.0/22 PO3MIIIEHHS POOOYHX MICITh: 1,7

Kinekicte PM y 'O;BO1;BO2: 78; 190; 18/60/112/35
JlaTa Bua4vi 3aB1aHHA 08.02.2025 Tepmin 31aui KP 15.05.2025
KepiBHuk

(mocazia, HAyKOBHH CTYIIEHb, BUCHE 3BaHHS) (mianuc) (npi3BuILE Ta iHiIiaIK)
3aBaanns orpumas 3BO Pemernsik O./1.
(miamic 3BO) (npizBuiue Ta iHimiaau 3BO )

Pucynok B.2 — Ilpuxnaa opopmieHHs iHauBIAyaIbHOTO 3aBaaHHs Ha KP
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