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3AT'AJIBHI TTIOJIOXXEHHA

3arajibHl TOUTaHHS 11010 BUKOHAHHS KYPCOBHUX pOOIT  perjiaMeHTye
[TonoxkeHHsT TPO OpraHizaiilo CaMOCTIHHOT poOOTH 3100yBadiB BHUIOI OCBITH
[TonTaBCHKOTO IEPKABHOIO arpapHOro yHisepcutery [1].

Kypcosa po6ora (KP) — Bug 000B’s13k0BOI caMOCTIIIHOI HaBYaIbHO-HAYKOBOI
poboTH 3 eleMEHTaMM JOCHIJDKEHHs (TIOIYKOBO-aHAIITUYHA po0O0Ta), 110
BUKOHYEThCS 37100yBaueM BuIoi ocBiTH (3BO). Bukonanns KP mnepenbauae
camocTiiie gociipkeHHs 3BO akTyanbHUX TPoOIeM 1 TEOpeTUYHE iX BUKIIAJICHHS 3
METOI0 3aKpITJICHHS, TOMIMOJEHHS Ta y3arajdbHEHHsS 3HaHb, 3100yTux 3BO 3a uac
HaBYAHHS Ta 1X 3aCTOCYBaHHS Y TPOIECi KOMIUIEKCHOTO BUKOHAHHS KOHKPETHOTO
(haxoBOro 3aBAaHHS.

Hana KP nepenbauae numie iHAuBiAyalbHY (OpMy opraxizaiii HaBYaIbHOI
misuieHOoCT1 3BO.

KP Bukonyethcsi y TepMminu, nepeadadeHi rpadikoM HaBYAIBHOTO MPOIECY, 1
MOJAETHCSI HAa TEPEeBIpKYy He mi3Hime, HiX 3a aBa TWwxkHI (10 poOoumx AHIB) 10
3aXUCTy. Y pa3l MOpYIIEHHS TEpMIiHIB MOAAaHHS 0e3 moBakHMX npuuuH, KP Ha
MEPEeBIpKy TMPUHAMAETBCI B TEpMIH  JIKBiAIii  MIJCYMKOBOI — aKaaeMidHOL
3a0oproBaHocTi. JIikBigaIis Takoi 3a00proBaHOCTI 3A1MCHIOETHCS BIAMOBIIHO 0 [2].

KP Bukonyerbcs 3BO caMocTiiiHO 1miJg  KEpIBHUIITBOM  BHUKIIajgada
1HIUBITyaJIbHO, 3TIHO 3 OTpUMaHUM 3aBaaHHsIM. CaMocTiiiHICTh y BHUKOHaHHI KP
O3Hayae, 110 BOHA Ma€ OyTU BUKOHAHA:

— JIJIS 1HIUBIyalIbHUX 3aBJIaHh — 0COOUCTO 37100yBaueM Oe3 BTpydaHHS Ta/a0o
JIOTIOMOTHY 1HIIMX OC10 (SKIIO 1HIIIE HE epe0aueHO0 YMOBaMU BUKOHAHHSI 3aBJIaHHS),
MiJ KEPIBHUIITBOM 1 KOHTPOJEM KEpiBHUKA, Ta 3 YypaxXyBaHHSIM 1HAMBIIyaTbHUX
noTped 1 MOKIMBOCTEN 0C10 3 0OCOOIMBUMHU OCBITHIMH MOTpeOaMH;

0e3 BHKOpPUCTaHHS HEAO03BOJICHUX JKepesl i1Hopmailii, SKI0 YMOBU Ta
XapakTep 3aBIAaHHS MAIOTh TaKl OOMEKECHHS.

[Tpu Bukonanni KP 000B’43KOBHM € CyBOpe AOTPUMAHHS HOPM 1 MPUHLHUIIIB
akagemiuHoi  goOpodecHocti [3-6]. T'ojoBHMMH BHMOraMM €  HACTYIIHI:
JOTPUMYBAaTUCh HOPM 3aKOHOJABCTBA IMPO AaBTOPCbKE MpaBO 1 CYMIXKHI IpaBa;
HaJaBaTH JIOCTOBIpHY 1H(OpPMAIII0 MPO METOJUMKH 1 PEe3yJbTaTH JIOCHIIKEHb,
JpKepelia BUKOPHUCTaHO1 1H(opMallii Ta BJIacHy AisUIbHICTh; 3/1MCHIOBATH MOCHIAHHS
Ha JDKepena iH@opmarii y pas3l BHUKOPUCTaHHS i7eil, po3poO0OK, TBEPIKCHD,
BimoMoctedt. Ilepeipka KP Ha HasgBHICTP O3HaK akaJeMIi4HOro IUIAriaTy
3MIACHIOETHCS BIAMOBIAHO 10 [7], 3rimHo 3 sikuM KP moBuHHI OyTH mepeBipeHi
CaMOCTIMHO 3100yBayaMHu BHILOI OCBITH, BUKOPHUCTOBYIOUM MPOrpaMH, SIKI € Yy
BIJIKDUTOMY JOCTYII, KpIM THX, PO3pOOHHUKAMHU SKUX € (i3uuHl a00 IOpUIUYHI
0co0H, 3apeeCcTpOBaH] Ha TEPUTOPIi JAep>KaBH, BU3HaHOI BepxoBHOIO Panoro Ykpainu
JIep’KaBOIO-arpecopoM / IEpKaBOIO-OKYIIaHTOM a00 Y HIBEPCUTETOMY.

VY pasi BUSIBIIEHHS akaJleMidyHOro ruiariary abo iHmmx nopymens AJl y KP,
BCTAHOBJICHHS (DAKTIB MOPYIIEHb 1 MPUTATHEHHS A0 aKaJeMIYHOi BIJMOBIJAIbHOCTI
3MIIACHIOETHCS BIATIOBIIHO JI0 YMHHOTO OCBITHBOTO 3aKOHOJABCTBA Ta JIOKAIHHOI
HOPMAaTHUBHOI 0a3u 3 MHTaHb akajeMiuyHoi moOpodecHocTi B IlonraBchkomy
Jep>KaBHOMY arpapHOMY YHIBEPCUTETI.



Memoro BuxkonanHa KP e 3akpiruieHHs, moruOiIeHHs 1 y3arajJibHEHHs 3HaHb,
ofiepKaHUX 3400yBayaMH BHUIIOI OCBITU MiJl YaC BUBYEHHS HaBYAJIBHOI JUCIUILIIHU
«Komm’roTepHi Mepesxi», Ta OfiepKaHHS BIANOBIIHUX MPAKTUYHUX HABUYOK 1 BMIHb 3
NUTaHb IPOEKTYBAHHS KOMII IOTEPHUX MEpEeX Uil PO3B’SI3aHHS PI3HUX 3a/1a4
npodeciitHOl TisTBHOCTI.

Buxonanusa KP 3a0e3neuye popmMyBaHHS HACTYIHUX KOMNEMeHmMHOCELl.

3azanvHi:

— 3JIaTHICTH 4O a0CTPAKTHOTO MUCJICHHS, aHAI3y Ta CHHTE3Y;

— 3JIaTHICTH 0 PO3YMIHHSI IPEAMETHOI 00JacTi Ta MpodeciiftHOl A1STbHOCTI;

Cneyianvni (¢haxosi):

— 3JaTHICTh aHAJI3yBaTU 00’ €KT MPOEKTYBaHHS a00 (DYHKIIIOHYBaHHS Ta HOro
peIMETHY 00J1acTh;

— 3[aTHICTh /10 MPOEKTYBaHHs, PO3POOKH, HANArOHPKEHHS Ta BIOCKOHAJICHHS
CHCTEMHOT0, KOMYHIKAIIHHOrO Ta MpOrpamMHO- amapaTHOro 3abe3rmeueHHs
iHopmariiiHux cucteM Ta TexHojorik, I[Hrepuery peueit (IoT), xomm’roTepHO-
IHTETPOBAaHUX CUCTEM Ta CUCTEMHOI MEPEKHOT CTPYKTYPH, YIPABIIIHHSA HUMHU;

— 3JaTHICTh TMPOEKTYBaTH, pO3pOOJSATU Ta BHUKOPUCTOBYBATH 3acO0U
pearmizariii iHQOpMaIiiHUX CHCTEM, TEXHOJOTIH Ta 1H(OKOMYHIKAmiii (METOAMYHI,
1H(pOopMalliiiH1, AITOPUTMIYHI, TEXHIYHI, IPOTPaMHI Ta iH.);

— 3JIaTHICTH OI[IHIOBATU Ta BPaXOBYBaTU €KOHOMIUHI, COIliabH1, TEXHOJIOT14HI
Ta EKOJIOT1YHI (PaKTOpW Ha BCIX €Tamax >KUTTEBOrO IUKIY 1H()OKOMYHIKAIIHHUX
CHCTEM;

— 37aTHICTh BUOOPY, MPOEKTYBAHHS, PO3rOPTaHHS, IHTErPYBaHHS, YIIPABIIHHS,
aJIMIHICTPYBaHHSI Ta CYNPOBOJKYBaHHS I1HQOPMaLIMHUX CHUCTEM, TEXHOJOr Ta
1H(OKOMyHIKalIli, CEpBICIB Ta IHPPACTPYKTYpH OpraHi3allii;

— 3JaTHICTh YOPAaBISTH Ta KOPUCTYBATUCA CYYaCHUMH 1H(POpPMAIIAHO-
KOMYHIKAIIIMHUMH CHUCTEMaMHM Ta TEXHOJNOTisIMU (y TOMY YHCII TaKUMH, IO
0a3yr0ThCSl HA BUKOPUCTaHHI [HTepHET);

— 3/aTHICTh MPOBOJUTH 3aXOAM IOJO OpraHizamii poOOYMX Miclb, iX
TEXHIYHOI'O0 OCHAILIEHHS, PO3MIIIEHHS! KOMII'FOTEPHOr0 YCTAaTKYBaHHS, BUKOPUCTAHHS
OpraHizaiiiHuX, TEXHIYHUX, AJITOPUTMIYHMX Ta IHIIMX METOJIB OpraHizaiiiHo-
YIPaBIIHCHKOI A1STBHOCTI.

BukoHnanHs KypcoBoi poOOTH cHpsMOBaHE Ha (OpMYBaHHS HACTYITHUX
NPOCPAMHUX pe3YTbmamie HAGYAHHS.

— BUKOpPUCTOBYBaTH 0a30Bi 3HAHHS 1H(HOPMATUKU W CydacHUX 1H(GOpMAIIHHUX
CUCTEM Ta TEXHOJIOT1M, HABUUKH MpPOrpamMyBaHHS, TEXHOJIOT1 Oe3meyHoi poOOTH B
KOMIT'FOTEPHUX MepexaxX, METOJIM CTBOpPEHHs 0a3 JaHuX Ta IHTEPHET-PECypCiB,
TEXHOJIOT1i PO3POOJICHHSI aJrOPUTMIB 1 KOMIT IOTEPHUX MpPOrpaM MOBaMU BHCOKOIO
piBHSA 13 3aCTOCYBaHHSM 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS ISl PO3B’SI3aHHS
3aJ1a4 MPOEKTYBAaHHA 1 BAKOPUCTAHHS 1HPOPMALIMHUX CUCTEM Ta TEXHOJIOTIH.

— TPOBOAMTH CHUCTEMHMI aHami3 00’€KTIB MPOEKTYBAHHS Ta OOIPYHTOBYBaTH
BUOIp CTPYKTYpH, aITOPUTMIB Ta CIIOcO0IB mepenadi iHpopmarllii B iHhopMaIiitHIX
CHCTEMAX Ta TEXHOJOTIIX

— 3aCTOCOBYBaTH MpaBuiia oopmieHHs MPOEKTHUX MarepialiB
1H(pOpMAIITHUX CUCTEM Ta TEXHOJIOT1HM, 3HATH CKJIAJ Ta IOCJIIOBHICTh BUKOHAHHS
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NPOEKTHUX POOIT 3 ypaxyBaHHSIM BHUMOI' BIJIOBIAHUX HOPMAaTHUBHO-TIPABOBHUX
JIOKYMEHTIB I 3alpOBAKEHHS y IPOQECIiHIN isITBHOCTI

— 3JIACHIOBATHM CHCTEMHHUH aHalli3 apXiTeKTypu nignpuemcrBa Ta Horo IT-
1HPPACTPYKTYPH, IPOBOJAUTH PO3POOJICHHS Ta BJOCKOHAJICHHS 1i eIeMEeHTHOI 0a3u 1

CTPYKTYpH.

TEMATHUKA KYPCOBOI POGOTU

Tematuka KP «lIpoekTyBaHHS KOPIOpPaTUBHOI KOMII'IOTEPHOI Mepexi» 3
mucrutiiau «Komm toTepHi Mepexi» nependadae BiAMpaIfOBaHHS KITbKOX 3aBJaHb,
K1 MOKHA BIIHECTU 110 HacTynHuX eTamiB. [lepmmii eran KP Bkitouae nianyBaHHS
crpykrypoBanoi kabesnbHoi cuctemu (CKC) Ta po3paxyHok Ti enemeHTiB. Jlpyrwuii
eTanm mpucCBSUYCHHUA po3podI [P-ampecarii mimMepek, MmO BXOASITh O CKJIAmy
KOPIOPATHUBHOT KOMIT FOTEpHOI Mepexi: TpeTii eran NMpOeKTyBaHHs IOB’SI3aHUM 3
HAJIAIITYBaHHSM KOMYTaTOPIB Ta MapuIpyTH3aTOPIB.

Buxonanus KP nepen6auae po3poOky Ta oopMiaeHHs eneMeHTiB ii rpadiaHoi
YACTUHU: IJIaH NMPOKJIaJaHHs KaOelbHUX Tpac Ta po3MilieHHs PM; cxema ¢i3uuHoi
TOTIOJIOT1] KOPIOPATUBHOI KOMIT IOTEPHOT MEpexki — MOJEeNb MEpexi, 110 BUKOHAHA
3aco0amu nporpamu «Packet Tracer».

Y JHNOHATKY A HaBeneHO MNPUKIAIM BUKOHAHHS OKPEMHX €JIEMEHTIB
ocHoBHOI 4actuHu KP. Buxigni fgaHi a8 BIANPaLUIOBaHHS IEPLIOTrO €Tamy
(po3paxynky CKC) Bu3HauaroTbCsd BIJIOBIIHO [0 NPU3HAYEHOTO BHKIIAJaueM
Bapianty 3a nanumu Tab6n. 1 ta JIOJATKY b. Buxigni gadi a1 BUKOHAHHS
HactynHux etaniB KP Bu3Hauarothes 3 Tabm. 2 ta 3.

Tabmuus 1 — Buxiani gani jjs pozpaxynky CKC

No Pucynok 3 Howmepa kimMHat No Pucynokx 3 | Homepa kiMHat ais
. IJIaHOM JUTSL pO3MIIIIEHHS . IUIAaHOM PO3MILLIEHHS
BapiaHTy ) BapiaHTy .
MOBEPXY poOOUHX MiClb MOBEPXY poOOUYUX MicCIlb
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, 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. B.3 1,2,5,6,7
14. b.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




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. 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 29. 410 600 | 110/347/215/476
15. 240 440 168/367/120/87 30 235 195 240/190/170/95
Tabmuns 3 — Buxigna [P-aapeca koM 1oTepHOT Mepexi
Ne 3a [Mpedikc mepexi
JKYPHAJIOM 120 21 22

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




3T11HO BapiaHTy IUIaHy oBepXy odicHOi OyniBii, BUKoHaBelb KP caMmocTiiiHo
obupae micis posmimieHHs: nepcoHanbHuX kKoM toTepiB (1K) mns 12-14 poboumx
Mmicub (PM) y BianoBigHuX npumiiieHHsX. Bapiantu kinbkocti PM, siki minaHyeTbCs
3a0e3neuntu y roaoBHomy (I'O) ta Bigmanenux odicax (BO), BkazaHi y BIAMOBIIHUX
croBmuukax Tadmn. 2. Y croBmuuky BO2 namana xumekicts [IK, mo 3akpimieHi 3a
VLAN 11, 12, 13, 14.

[Ticma onepkaHHS BUXIIHUX JaHUX 3a TaOj. 2, MPOBOJIUTHCS PO3PAXYHOK
MaKCUMAaJIbHOI KUIbKOCTI HeoOximuux I[P-ampec 1 mpedikcy Buxignoi I[P-agpecu
Mepexi, 3a SIKUM 3 Ta0J1. 3 BU3HAYaEeThesl caMma BuxigHa [P-agpeca Mepexi BiATOBITHO
JI0 HOMEpY Y JKypHaii HaBuaibHOI rpynu 3BO.

[TPUHIINIT OGPAHHS TEMU KYPCOBOI POSOTHU

Tema KP oOupaerbcsi 3 3amporoHOBAaHOTO BHINE MEPETiKy a00 (hOpMYIOThCS
3BO caMOCTiitHO 3a MOTOKEHHSIM 13 KepiBHUKOM. 3BO MOXyTh mojaBaTH BIIacH1
npono3utlii moao temaruku KP Ha posrmsan kabeapu. Tema KP mae 6yt y3romkena
31 3MICTOM JMCIUIUIIHA 1 HE OOMEXYEThCA OYIAb-IKHWM I1HIIUM YHWHOM. BuKOHaHHS
nekinmpkox KP Ha omHakoBy TeMy B OIHIM aKaJeMIdHIN TPyIi HE JOIMYCKAETHCA.
3aranom, JOIMYCKa€eThCs BIIXUJICHHS BiJ I11€1 BUMOTH, ajie oaHa i Ta x tema KP s
akanemiuHoi rpynu 3BO moBuHHA MaTW Pi3HI BHXIJIHI JlaHI, BapiaHTH, 3aBJIaHHS,
HanpssMu  pobotu Tomlo. Llg BIAMIHHICTH BIJIOOPAaXAEThCS B OCTATOYHOMY
dbopmymoBanHi Temu KP. Skmo 3BO He Moke caMOCTiiHO BU3HAYUTHCH 13 TEMOIO
KP, xepiBHuk poOoTu Bu3Hauae ii Ha cBiii po3cya. 3BO wmae oOrpynTyBaTu
(nosicautr) Bubip Temu KP ycHo (i yac cniBOeciiu 3 KepIBHUKOM) a00 MUCHMOBO
(momae xepiBuukoBi KP mMotuBariiinuii 1ucT y noBUIbHIN hopmi). OGrpyHTYBaHHS B
yCHI a00 MUCHMOBIA (POpMI J103BOJSIE MPOJEMOHCTPYBATH YCBIIOMJIEHUN BUOIp
3BO temu nns HanucanHs KP, a takox 3a0esneuye ¢GopmyBaHHS BiAMOBIIHHMX
M’sikuX HaBU4OK (soft skills).

O6pani temu KP 3akpimumororhcsi 3aBnaHHsM Ha KP 3a BcTaHOBIIEHOIO
dopmoro [[Jomatok B].

KP BukoHaHa 3a HE3aTBEPIKEHOO TEMOIO JI0 3AXUCTY HE JOMYCKAETHCS.

METOJIMYHI PEKOMEHJIALIT 11I0JI0 BUKOHAHHS KYPCOBOT POBOTHU

Buxonannasg KP nomaiiserses Ha 3 erany.

Ilepwuii eman npoekTyBaHHA NOB’si3aHUN 3 po3podkoro CKC xomm’roTepHOi
MEpEX1, 10 PO3TOPTAETHCS HA OJJHOMY 3 MOBEPXiB 0P1CHOT OYy/IiBIL:

— BU3HAYEHHSA MICIb pO3MillleHHsI poOouux Miciib (PM) 3rigHo 3aBnaHHS;

— BU3HAYEHHS MICLS PO3MINICHHS TeIEKOMYHIKAIIMHOI madu;

— PO3PaxXyHOK KIJIBKOCTI HEOOXITHUX MaTepiaiiB Il CTBOPEHHS KaOeIbHUX
KaHamB ropusoHTalibHOI migcuctemu CKC;

— po3po0Ka IaHy NMpokJaaaHHs KabeTbHUX Tpac Ta po3MimieHHss PM.

Jlanuii eranm TpPOEKTyBaHHS HE BIUIMBAE HA 1HIN €Tanmd 1 € JIOT1YHO
BimokpemieHnuM. [lman mnoepxy OymiBmi ans npoektyBanHs CKC Hamaerbes
cTyneHTy 3rigno Bapianty 3 JJOJJATKY b.
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B sxocti yMOB Ta oOMeXeHb MiJ Yac BIANpPALIOBaHHS MUTaHb JAHOTO €Tamy
MIPOEKTYBAHHS € HACTYITHI MOJIOKEHHS:

— aKTUBHE OOJIaJIHAHHS TMOBMHHO 3HAXOJUTHUCA B IMadax 3 BUKOPUCTAHHAM
raTy-IaHenei;

— xomyrtaniss CKC Tta aktuBHOro oOnajHaHHS 3AIACHIOETHCA 3a JOMOMOTOIO
NaT4-KOP/iB;

— BIJICTaHh MEPESKEBUX PO3ETOK BiJI mijyioru aopiBHioe 0,8 Mm;

— BHCOTAa CTeJIi JOPIBHIOE 3,5 M;

— TOBIIMHA CTiH JopiBHIOE 0,5 M;

— CTiHM OyJiBJI Ta BHYTPILIHI NEPErOpOAKHA MOOYIOBaHI 3 LEMIH 1 MOKPUTH
HITYKaTypKOIO TOBIIMHOKO 10 MM;

— Kka0enpHI BBOJM Yy poOOYl Ta TEXHIYHI MPUMIILIEHHS peasli3oBaHi Ha OCHOBI
JEK1JIbKOX METaJIeBUX TPYO AlameTpom 32 mwm;

— JOJIaTKOBUX KaHAJIB y CTIHAX 1 Mi/I031 JUIsl KaOEIbHOI MPOBOAKH MPOEKTOM
OymiBii HE TIEpe0avYeHO;

— y KOpHAOpax Ta poOOYMX MPUMIIIEHHSX MPOEKTOM IepeadadeHa MmiaBicHA
CTEeJIsl 3 BUCOTOIO BUIbHOTO mpocTopy 0,8 M;

— Mepexa enexktpoxuBiieHHs 10 ckiaany CKC He BKIIFOYA€ThCS 1 MOHTYETHCS
OKpEMO;

— NPOKJAJaHHS KaOelo y MPUMIIIEHHAX 3HIHCHIOETbCS Y JEKOPATHBHUX
Kopobax.

Jlpyeuii eman TpOEKTYyBaHHS TpHUCBIUYCHU po3podii IP-agpecarii mepexi 3
1€papX14HOI0 apXITEKTYpOro0. JI0 HOTO BXOASTh:

— po3poOka cxeMu po3MnoAiny BuxigHoro 6yoky IP-aapec;

— po3paxyHok IP-aapecariii KoM’ FOTEpHOI MEpEXi, 10 MPOEKTYETHCS.

Ha mpemvomy emani mpoBOIUTHCS IMITAIliiHE MOJICIIOBAHHS MPOEKTOBAHO1
MEpeki  Ta  BIANpPANIOBaHHS  KOMAaHJ  HAJAINTYBaHHS  KOMYTaToOpiB  Ta
MapIpyTu3aropis 3 Bukopucranusm [13 Packet Tracer. Bin nepenoavae:

— CTBOPEHHS MOJEl KOMIT IOTEpHOI MEpexi, 10 MPOEKTYEThCS, Yy Mporpami
Packet Tracer;

— BIANpAIfOBaHHS KOMaHJ 3 HaJallTyBaHHs 1HTep(deiciB Ha KOMyTaTopax Ta
Mapiipytuzatopax KM;

— koMaHau HamamtyBaHHSd VLAN Ha OCHOBI KOMYTaTropiB, OCOOJHMBOCTI
HaJjamTyBaHHsa MapmpyTtu3amii Mbk VLAN;

— HaJAmTyBaHHS cTaTU4HOi Mapmpyrtuzainii y KM, ontumizaiis TaOiuilb
MapIIpyTHU3alii 3a paxyHoK omnepailii mijcyMOBYBaHHS MapIIPYTiB;

— BU3HAYEHHS Ta BUKOHAHHS KOMaHJI JIJISl 3aXHMCTY KOMII FOTEPHOI MEpPEexki 3a
JIOTIOMOTOI0 CITUCKIB KOHTPOJIIO JOCTYILY;

— TepeBipKa Mpare31aTHOCTI MPOSKTOBAHOI KOMIT FOTEPHOI MEPEXKi.

Hpyruii Ta TpeTiii eram JOrIYHO MOB’si3aHI MK coOor. Ilpu BUKOHaHHI
BkazaHux eramiB KP Tpeba mam’sraru HactynHe. byaemo BBaxaTu, IO Jesika
Koproparilisi BifkpuBae HOBY (im0 (Bigmanenuit odic 2, BO2) Tta 3milicHIOE
po3mupeHHs Mepexi. IcHyroua mepexa ckiamaerbesi 3 rosioBHoro odicy (I'O) 1
komepiiiiHoro odicy (Bigmanenuit odic 1, BO1). Ha tepuropii HoBoro odicy (BO2)
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OyayTh po3MilllyBaTUCs 4 TPyINH CHIBpOOITHHKIB, ajie y MalOyTHROMY Iiei odic Oyre
po3muproBaTUCS. 3 1€ MPUYUHU IS PO3MOALTY TpadiKy pi3HUX TPy Peasli3yloThCs
Mepexxi VLAN. Takuid miaxig NOKpauuTh TPOAYKTUBHICTE poboTu Ta O6e3nexky KM.
Kpim Toro, 6yneMo BBaXkaTu, 110 OJiHA 3 TPYII, 1[0 3aiiMar0Th HOBHM odic — 1e BIIILI
npogaxiB. L{iif rpymi HeoOxigHuN OE3ApOTOBUI JOCTYN 10 Mepexi KommaHii. Y
3B’SI3Ky 3 THUM, IO MUTaHHS OE€3MEKH Ma€ BEJMKE 3HAYCHHS, 0e3poTOoBa Mepexa
noBuHHa Matu okpemy VLAN. Takum umHOM, mMepexka BiamaneHoro odicy 2 Oyae
cknanarucs 3 4-ox VLAN (wanpukinazn: 11, 12, 13, 14).

BapianT Tomosiorii KOMIT'IOTEpHOI Mepexkl Kopropauii NpeacTaBIeHUld Ha
puc. 1. Ilepen moyaTkoM BUKOHAHHS JIPYroro Ta TPETHOTO €TamiB poOOTH HEOOX1THO
BUBYMTH 3aIPONOHOBAHY TOIMOJIOT1H0 MEPEXKI.

- . e T e, — -;!

by " " ]
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Pucynok 1 — BapianTt Tomnosorii KoMI1 I0OTEpHOT Mepexi

VY mporieci BUKOHaHHS APYyroro eramny po6otu koxxeH 3BO BHUKOHYe 3aBHaHHS
3a cBoiM BapianToM kinbkocTi [IK y 'O, BO1, BO2 Ta Buxignoi IP-anpecu mepexi.
Po3noninn  agpecHOro MpoOCTOpPY PEKOMEHAYEThCS 3AIMCHUTU 3a MPUHIUIIOM
YTBOPEHHS 1€papXiyHUX TMIAMEPEK 3 METOK IMMOJAJBIIOro IMiJCyMOBYBaHHS
MapIIpyTiB JJisi 3MEHILIEHHS 3aluciB y TaOnuisgx Mapuipyrusaiii. [ Ourbin
parioHaTbHOTO  PO3MOJTY aAPECHOTO TPOCTOPY TMPOMOHYETHCS 3aCTOCYBATH
texHosorito VLSM (maus. JIOJJATOK A).

[Tin yac mpoBenennst moxaemoBanHs y II3 Packet Tracer neoOximHo Oyme
BUKOHATH HAJIAIITYyBaHHS ICHYIOuoi Mepexi (mapmpytuzaropis 'O, BO1) Ta
noOynyBatu Mmepexxy BO2, micna woro miakmouuTd i A0 Mapmipytuzaropa [O.
Oo6nagnanus mepexi BO2 cknamaerbes 3 Mapuipyruzatopa 2811, komyraropiB 2960
Ta TOYKU Oe3apoToBoro noctyny (AP). Mapmpyruzarop BO2 Oyne BUKOHyBaTu He
TUIBKM MapIIPyTU3alil0 MDK MepekamMu oQiciB, ajle W MapHIpyTH3aIlilo MK
BIpTyaJIbHUMH Mepexxamu. Mapmipyruzatop 'O O6yne 3a0e3neuyBaTy 3B’ s130K 1HITUX
MEpeX 3 MapHIpyTH3aTopoM mocradanbHuka nocayr Iarepuery (Internet Service
Provider, ISP). Ha mapmipyrusaropi 'O HeoOXiTHO BUKOPUCTOBYBATH JJISl 3B S3KY 3
Mmapmpytuzatopom ISP craruuny anpecy, IP-ampeca mocmimoBHOro iHTEpdEiicy
saxoro Mae 3HadeHHs 209.165.201.1/30.

[lim wac wHamamTyBaHHS CTaTHYHOI Mapmpyrtusamii moxenmi KM s
3MEHIIICHHS 3aMHUCIB y TaOJHIIX MapuIpyTu3aiii HeoOXiJHO BpaxyBaTH MOKJIMBICTh
BBEJICHHS MapIIPYTiB 3a aipecaMu CylepMepex.

IMpu Bukonanui KP gorineHo BukopructoByBatu [9-18].
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Kontpons 3a eramamu BukoHaHHa KP  3xilicHioe  kepiBHuK. [
CAMOKOHTPOJIIO PEKOMEHYEThCS BUKOPUCTOBYBATH YEK-JIMCT — MEPEINIK 3aB/iaHb, L0
BIJINIOBIJA€ BU3HAUYEHIN cTpyKTypl 3BiTY 3 KP 13 3a3HaueHHSAM OpiIEHTOBHHX TEPMIHIB
BUKOHAHHS OkpeMux eneMeHTiB KP, sikuil 1onoMoke caMOCTIMHO KOHTPOJIIOBATH X1/
BukoHaHHs KP, a Ttakox miarpamy ['aHTa, mo BijoOpaxkae IIOCIIJIOBHICTh Ta
TPUBANICTh OKpeMUX etariB BUKoHaHHs KP 1 monmomarae Bi3yajbHO KOHTPOJIIOBATH
BUKOHaHHA KP.

['pannynuii Tepmin nonanHs KP — 3a nBa Twxkni (10 pobGoumx nHIB) A0
BCTAHOBJIEHOI 1aTH 3aXHUCTY.

BUMOT'Y IO O®OPMIJIEHHS KYPCOBOI POGOTU

Bukonasenp orpumye 3aBmanHs Ha KP, sake mnoBuHeH odopMuTtH Yy
npykoBanomy Burisial (JJOJATOK B) 1 nmomarm i#oro Ha TMepeBipKy Ta
3aTBEP/KEHHS KEPIBHUKY.

Crpykrypa mosicHoBanbHOi 3anucku (I13) KP mepembauae Taki CTpyKTypHI
enementn: TUTYJIBHUM APKVYII, 3ABJJAHHS, 3MICT, BCTYII, OCHOBHY
YACTHUHY, BUCHOBKMH, CITMCOK BUKOPUCTAHUX JIDKEPEJI, JOAATKMN.

Cropiaku KP maroTe HackpizHy Hymepallito apadCbKUMU IU(PpaMH Y IPAaBOMY
BEPXHBOMY KYTi CTOpiHOK 0e3 Kpanku B kiHmi (mpudrt: Times New Roman — 12).
Iepmoro cropinkoo BBaxkaeTbcs TUTYJIBHUM APKVIII, skuii BKIIOYAIOTH 0
3aranpHOI HyMeparii cropinok. TUTYJIBHUM APKYIIL, 3ABJAHHS, 3MICT — ne
MIiCTATH HOMEP CTOPiHKH.

TUTYJIbHUU APKVII (puc. B.1) mictuts Temy KP, micus mmst migmmcy
BIAMOBIAHUX OCI0 1 mudp poOOTH, AKHH 3riAHO TIFOYMX CTAHIAPTIB (HOPMYETHCS
HactynHuM 4yuHOoM: KP.KM.YY.OXX-II3, ne YY — nBi ocranHi 1mudpu poky
po3podku; 0XX — "HOomep BapianTy (XX — Homep 3BO 3a cnuckoM HaBYajabHOI
rpynu); [13 — mosicHioBanbHa 3amucka.

3ABJAHHA (muB. JJOIATOK B) moBMHHO MICTUTH: BUXIAHI daHi, $Ki
BIJIMOB11aI0Th BKA3aHOMY BHUKJIaJadeM BapiaHTy; MEpeiK MUTaHb, 110 MOBUHHI OyTH
po3poOieHi; mepenik rpadiyHOro Marepially, TEpMIHM BHUKOHAHHS, MIANHCU
CTYJI€HTa, BUKJIaJaya.

3MICT. V HpoMy MOAalOThCsl Ha3BU CTPYKTypHUX enemeHTiB KP Ta Homepu
CTOPIHOK, Ha STKMX BOHU MICTSATHCS.

BCTVIL. Moro 3arampHa MeTa — GbOKyCyBaHHS yBaru OCOOJUBOCTIX
npoektyBaHHs KM. i 1pOro BUCBITIIOETHCS: aKTyaldbHICTh, KOPOTKHUU aHali3
CTaHy PO3POOKH 3ajadi, METy, 3aBIaHHS, 00 €KT, MPEIMET, METOJIU JOCIIIKEHHS,
OIHC 3aranbHOi CTpykTypu KP.

OcHoBHa yactrHA ckiagaetbes 3 Tppox PO3AUIIB. Bonn MOXyTh BKIIHOYaTH
MIIPO3A1IHM, MYHKTH, MIAMYHKTHA. 3MICT PO3/LIiB MOBUHEH BiamoBimatu Temi KP Ta
MOBHICTIO PO3KpuBaTH Horo. [Ipukian BUKOHAHHS eJeMEHTIB OCHOBHOI yacThH KP
HaBenenuil y JIOJJATKY A.

BUCHOBKU. Mictutrs ocHOBHI migcymMku 3 ycix poszaunie I13. Crucno
3a3HAYAETHCS: METOJIM Ta 3aCO0M, sIKI BAKOPHUCTAHI JIsl peastizailii MoCTaBJICHOI METH;
CTyMiHb Ta/abd0 NEPCHEKTHBU BOPOBAKEHHS PO3POOJECHOT CHUCTEMH; MOXKIIUBI
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HampsIMKK BJIOCKOHAJIEHHA NporpaMHoro mnpoAaykry. Skmo 3BO wmae HaykoBi
nmyOsiKarii, o MiITBEPIKYIOTh Pe3yJIbTaTh poOOTH Ta/abo iX ampobarrito, TO Mpo e
BKa3yeThCs 13 MOCWIIAHHSIM Ha BINOBIAHI J)Kepena.

CITMCOK BUKOPUCTAHUX JIXEPEJL. Bin yknamaerbcs BIANOBIAHO 10
[19, 20]. PexomenmoBaHa MiHiMaabHa KijgbKicTh pKepen — 10. HedynmamenTanbHi
JoKepela 0a)xaHo BUOUpATH 3a OCTaHH1 5-7 POKIB.

JNOIJATKUM wmictaTh MaTepiajid, SKI JIONOMAaraimoTh KOHKPETHU3YBAaTH,
JOTIOBHUTH, TIPOLTIOCTpYBaTH ocHOBHUM 3MicT KP. BoHu no3HadaroThCcst mOCTIA0BHO
BEIMKHMMU JIiTEpAMU yKpaiHChKOro andasiry 3a BUHATKOM jitep: [, €, 1, ", 0, Y, b.
KoxeH 101aTOK MOBMHEH MOYMHATHCA 3 HOBOI CTOPIHKHM 1 MaTH 3arojoBOK (IUB.
npukian ohOpMIICHHS T0AATKIB).

3aroioBkM CTPYKTYpHUX dYacTHH KP JIpyKyrOTh TpOMMCHUMH JIiTEpaMH
CUMETPUYHO 10 Habopy. KokHa CTpykTypHa 4YacTHHA MOYHMHAETHCA 3 HOBOI
ctopinku. Kpamky B KIHIII 3arojoBKIB HE€ CTaBJISITh. 3arojlOBKU IiAPO3/ILIiB
JIPYKYIOTh MaJ€HbKUMU JIiTepaMu (KpiM MEpIIOi MPOMUCHOT) 3 a03aI[HOrO BIACTYMY
Ta MPOCTABJISIIOTH HyMepaIlito. 3aroJ0BKH MyHKTIB APYKYIOTh MaJCHbKUMU JIITEpaMu
(kpiM TepmIoi IPOMHMCHOI) 3 ab3alHoro BIACTYNY Yy Mmiabip A0 Tekcty. B KiHI
3aroJjoBKa, HAJAPYKOBAHOTO Yy Mi0ip A0 TEKCTY, CTaBUThCS kpanka. Homep pucyHky,
dbopMymu, TaOIUIl MOBUHEH CKJIAaTUCA 3 HOMEpa PO3AULY 1 BIJIUIEHOTO KPAIKOIO
HOMEpA B O3/, HAMIPUKJIIAA, Apyra ¢popMmyna (pUCYHOK, TaOJIUIIS) APYroro Po3alLy
Mae HoMep 2.2 (BiamoBiznHO, B TekcTi [13: puc. 2.2, Tabm. 2.2 Ta iH.).

[13 KP mnoBunnHa Biamosinatu opdorpadiuHuM 1 CTWIICTUYHUM HOpPMaMm
Cy4acHOI TEXHIYHOI Ta JiiTepaTypHoi MOBH. OCHOBHI BUMOTH 100 HA0OpPY TEKCTY:
mpudt — Times New Roman — 14; inrepan — 1,5; Bimcryn a6zamy — 1,25 cwm.
Bigctynu (momnst) Ha cTopiHIll: 3BepXy, 3HU3Y — 20 MM, 31iBa — 25 a6o 30 mm, crpaBa
— 10 mm. Bumoru mono opopmieHHs: GopMyll, pUCYHKIB, TabJvllb, TOCUJIAHb Ha
CTIICOK BUKOPUCTAHUX JDKEpENl Ta JOAATKIB, a TaKOX MPHUKIaAH iX o(opMIeHHS,
HaBeneHi y [8]. O6csar KP He moBuHeH mnepeBuiiyBatd 30 CTOPIHOK, KiJIbKICTh
nonatkiB — 3a norpedu. Tekct BukoHaHoi KP (II3) odopmmtoeTsest 1 monaeTbes B
CJICKTPOHHOMY Ta APYKOBaHOMY BUTJIsAAl. [[pykoBaHa OporrypoBaHa Bepcis (popmar
A4) nonaetbcs Ha Kadeapy, €IEKTPOHHUN BapiaHT — 3aBAHTAXKYETHCA JO CHUCTEMHU
nuctaHuiiiHoro Hapuanas [1JIAY.

[MOPAJJOK 3AXHCTY KYPCOBOI POBOTU

Ha nouarky cemectpy 3BO noBuHeH oTpuMartu 3aBAaHHs sl BUkoHanHs KP,
AK€ MOJAEThCS Yy JAPYKOBaHOMY BHIJIsiAl KepiBHUKY KP nns 3arBepmxennsa. KP
BUKOHYEThCS TPOTAroM HaBuyasibHOro cemectpy. Koxken 3BO camocrtiitHO
KOHTPOJIOE X1JI BUKOHAHHSI pOOOTH Ta 3BITYE MPO CTaH ii BUKOHAHHS KEPIBHUKOBI
3TiTHO TIOTOXKEHOTr0 KalleHJapHoro IiaH-rpadiky. KepiBHUK OIliHIOE TOJaHMIMA
Marepial, 1, 38 HE0OX1JHOCTI, MOKe pOOUTH 3ayBa)KEHHS Ta HaJaBaTH PEKOMEHIAIII.
Buxonana KP nonaetbca Ha xadenpy He mi3Hiuie, HiK 3a ABa THxHI (10 pobounx
JTHIB) 10 IPU3HAYEHOI JaTH 3aXHCTY, Ul TIOTIepeaHbOI IepeBipku KepiBHUKOM. 3BO,
aki He nonanu KP y BU3HaueHUW TEpMiH, 10 3aXUCTY HE JIOMYCKAIOTHCS. Y IIHOMY
BUIAJKY, 3axUcT KP nepeHocutbcst Ha KiHELb Cecii.
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KP npusnauaemscs 0o 3axucmy, SIKIIO BOHA JIOCTAaTHHOIO MIPOIO PO3KPHUBAE
BU3HAYEHY TEMY, CBIIUUTH MPO CBIJIOMHM 1 CAaMOCTIHHMM MiaXid CTyAeHTa 10 ii
BUKOHAHHS. J{onmycKaloThCsl HECYTTEBI IOMUJIKHM Y BUCBITJIIEHHI OKpemux po3aiiniB KP
Ta ii odopmiieHHi. HasiBHI 3ayBaK€HHS BIMIYAIOTHCS Yy 3BITI 4WIEHIB KOMICIi 13
3axucrty KP.

KP nosepmaemovcsi ma OoonpayioeanHs, SKIO0 1i TemMa He BIJNOBIIAE
3aTBEP/KEHOMY 3aBJaHHIO, po0OTa Ma€ CYTTEBI MOMUIKH ab00 BCTAHOBJICHO (akT
NOpYILEHHs akajemiuHoi noOpouecHocTi npu BukoHaHHi KP. B mpomy Bumnanky,
3BO noBunen nepepooutu KP, xepyrounch 3ayBaKE€HHAMHM KEpiBHUKA, Ta MOAATH
poOOTYy MOBTOPHO Ha TEPEeBIpKY. TepMIHU JTOOMpAIIOBAaHHS BCTAHOBIIIOIOTHCSA 32
TIOTOJIKCHHSIM 3 KEPiBHUKOM.

3axucm KP € 3akii04HUM €TanoM BHKOHaHHs pobOotu. Ilpormec 3axucry
BimOyBaeThcsi y (opmi momoiai 3BO Ta BiamoBineil Ha muranHs. [{omoBigs Ha
3aXMCTI MOBUHHA 3aliMaTu He OuIblle, HIK 5-7 xB. 3BO moBUHEH CTHCIIO BHKJIACTH
ocHoBHI monoxeHHss KP (mera poOoTH, OCHOBHI pe3yiabTaTH Ta BHUCHOBKH),
MIPOJIEMOHCTPYBATH MPOrpamMHy peattizaiito orpuMmanux y KP pimens (3a HassBHOCTI).
JlomoBiib Ma€e CyNpOBOMKYBATUCH TMOKAa30M Mpe3eHTtalli. CrnaijiB, Ha sKI HEMae
MOCHWJIaHb Yy JOMOBifl, He moBuHHO OyTH. [licisa momosiai 3BO moBwHEH BiAMOBICTH
Ha MUTaHHs KoMicii. BimoBial MatoTh OyTH Y4ITKUMU, TOBHUMU ¥ apryMEHTOBaHUMU.
OriHKa BUCTaBISIETHCA 32 PE3yJbTaTaMU 3aXHCTy Ha OCHOBI BU3HAYEHHUX KPHUTEPIiB
Ta mKaiu omiHoBaHHs KP.

3BO, skuii Oaxae MIABUIIMTH OLIHKY, Moxe otpumata KP s
noompaitoBanss, skmo: (a) KP Oyna momana Ha TomepenHio TEPEBIPKY Y
BCTaHOBJIEHUI TepMiH; (0) micyisa nepeBipku KP 3anumiaerses yac 10 3axucty podoTu
710 KIHIIS cecii.

Y Bumaaky, skmo 3BO KkaTeropudyHO HE TOTOKYETHCS 3 pe3ylibTaTaMu
3axucty KP, mutanns Bupimyerbes 3rigHo [21].

[HdopMmariisi mpo HEMPUITYCTUMICTh aKaJIEMIYHOTO TUIariaTty, HeCaMOCTIMHOTO
BUKOHAHHS 3aBJIaHb, 1HIIMX MOPYLIEHb aKaJeMIYHOI JO0OpOYECHOCTI Ta MOMJIMBI
CaHKUIi 3a HUX. Y BUNAAKY BUSIBJICHHS aKaJeMIYHOrO Iulariaty, HeCaMOCTIHHOTO
BUKOHAHHS, IHIIUX TOPYIIEHb akaaeMidyHoi qoOpodecHOcTi npu BukoHaHHI KP,
poOoTa, 3a3BuYail, MoBepTaeThca Ha nepepooOky. Ilicas yoro, pobora HOMycKaEThCA
70 3aXUCTy 3a yMOBU AoTpuMmaHHsS 3BO BCTaHOBIEHMX TEpMiHIB BUKOHAHHS Ta
noanHs podotu (He mizHimme, Hik 3a 2 TwkHI (10 pobodynx AHIB) A0 MPU3HAYCHOT
JIaTH 3aXUCTY).

OriHKa BHCTaBISETHCA 3a PE3yIbTaTaMHM 3aXUCTy Ha OCHOBI BH3HAYCHHUX
KpuTepiiB Ta MmKamu ouiHoBaHHS KP 3 ypaxyBaHHSIM TOBHOTH Ta SIKOCTI
OIpaIfOBaHHS 3aBlaHHsA, crpoMokHocTi 3BO 3axumiatu poOOTy, piBHSA SKOCTI
oopmiienns 113 Ta BigmpaitoBaHHS MPOrPaMHOI peatizallli, a TaKOK peaIbHOCTI Ta
aJICKBaTHOCT1 OTPUMAaHUX PE3yJIbTaTIB.

KPUTEPII TA LHIKAJIA OLIITHIOBAHHS KYPCOBOI POBOTH

[lincymkoBa orinka 3a BukoHaHy KP BucTaBiseTbcs, BUXOISYM 3 TOBHOTH
BUKOHAHOTO 3aBJaHHS, SKOCTI OQOpPMIICHHS, OOIPYHTOBAHOCTI BIJNOBIAEH Ha
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3alUTaHHS TiJ] 4ac 3aXHCTy, a TaKOXX YMIHHS TI'PaMOTHO, MEPEKOHJIMUBO, JIOTTYHO,
MOBHO 1 CTHUCIO TPOJEMOHCTPYBATH peE3yJibTaTd BUKOHAHOI poboTu. 3a
pesynbTaramu 3axucty KP BucraBmseTbcs micymkoBa oiliHka. [[ns mporo cyma
OalliB TPpOX CKJIAJOBUX IMEPEBOAUTHCS B IHTETPAlbHY OLIHKY 3TAHO 3 IIKAJOIO
orintoBanHss KP (tabm. 4). Jlna HapaxyBaHHs OajiB BUKOPHUCTOBYIOTHCS KPHTEpil
OLIIHIOBAaHHA — Ta0JI. 5.

Taomuis 4 — Hlkana omuroBanag KP

bamu Ominka ECTS HamionanpHa mxkana
90-100 A BIAMIHHO
82-89 B
74-81 C Aobpe
64-73 D .
60-63 E 3aJI0BUILHO
35-59 FX .
134 = HE3aJ0BLILHO
Tabmuis 5 — Kpurepii ominroBanas KP
Ne - MakcumanbHa
Kpurepiit o .
3/m KUIBKiCTh OastiB
1. Oninka 3MicTy KypcoBoi po0oTu
1 |OOrpyHTyBaHHS aKTyaJbHOCTI 00paHOi TeMHu poOOTH, POPMYITIOBAHHS METH, 3
3aB/laHH, 00 €KTa Ta NpeAMeTa JOCIIIKEHHS
2 |BignoBigHiCTh 3MiCTy KypCOBOI pOOOTH TEMi Ta 3aTBEPKEHOMY TIJIaHY 3
3 |Po3paxynok enementisB CKC 10
4 |Po3pobxka cxemu ¢iznuHoi Tomoorii KM 9
5 |Po3paxyHnok IP-anpecanii koM’ t0TepHOI Mepexi 10
6 |Po3pobka mporpamuoro koay 3aco6iB CISCO s manamryBanus VLAN 10
7 |HaykoBui#i miaxia 10 BUSHaUCHHS 33724 Ta IpodjeM ctBopenHs KM
OOIpYHTYBaHHS Ta CHCTEMATH3allis IPUIHHATHX PilllcHb; aICKBAaTHICTh 4
(dbopMyITFOBaHHS BUCHOBKIB; aHAJIi3 IEPCIEKTUB JTOCIIKSHHS 32 JJaHOl0
TEMATHKOIO
2. OuiHka sIKOCT1 0(hOpMIIEHHS KypPCOBOi poOOTH
1 Binnmosignicte ohopmiiennss CKC, cienudikartii 00s1afHaHHS, CITUCKY 5
BUKOPHUCTAaHUX JDKEPET YUHHUM BIMOTaM i CTaHAApTaM
2 BinnmoBigHicTh 0(hOpMIICHHSI KypPCOBOi pOOOTH BCTAHOBJICHUM BUMOTaM 1 5
JOTPUMAaHHs rpadika BUKOHAHHS
Pazom 10
3aranpHa KiTbKicTh 0aiB 3a BukoHaHHS KP (10 3axucty) 59
3. 3axuct KP
1 |AprymMeHTOBaHICTb, JIJAKOHIYHICTh, YITKICTh YCHOI JOIOB1/II 17
2 |SIkicTh pe3eHTallii 8
3 |IToBHOTa Ta OOIPYHTOBAHICTH BUCHOBKIB 8
4 |IToBHOTa Ta BUYEPIIHICTD BIANOBIIeH HA 3aIUTAHHSI 8
Pa3zom 41
[TincymkoBa ominka 100
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[HOOPMAIIS 3 IMTAHB AKAJJEMIYHOT JOBPOUYECHOCTI

Mera uporo po3auly — HaaaTd 1HQOpMALII® MPO HENPUITYCTUMICTh
aKaJeMIYHOTO IjIariary, HeCaMOCTIMHOTO BUKOHAHHS 3aB/IaHb, 1HIIUX MOPYIICHb
aKaJeMi4HOI J00pOYECHOCTI Ta MOXJIMBI caHKIli 3a HHX [3-7. AxazemiuHa
TOOpPOYECHICTh CIUPAETBCA Ha TaKi OCHOBHI TPHUHIUIN: JOTPUMAHHS HOPM
3aKOHOJABCTBA MPO AaBTOPChKE MPaBO 1 CYMDKHI MpaBa; TPYHTYBaHHSA BIACHOI
TISITBHOCTI HA HAMIWHUX 1 JOCTOBIPHMX JaHWX, IO 0a3ylOThCA Ha pe3ylbTaTax
JOCII/DKCHb Ta BIAOOpPaKalOTh CydaCHUH CTaH 3HAHb 13 BIAMNOBIIHMX ITUTaHb;
NMOCWJIAaHHA Ha JpKepena iHdopMmallii y pa3l BUKOPHCTAHHS 171€H, pPO3POOOK,
TBEP/’KEHb, BIAOMOCTEH; HaJaHHsA JOCTOBIpHOI 1H(OpMalii Npo BHUXIIHI JaHI,
METO/IM 1 METOANKHU, BUKOPUCTAH1 IHCTPYMEHTH, MOPSIOK MPOBEICHHS 1 Pe3yJIbTaTh
BJIACHUX JOCIIKEHb, JDKEpella BUKOPUCTAaHOI 1HOpMAIi TOIO; MPOBEACHHS
JOCITIJKEHHS, KOr0 BUKOHAHHS, IHTEPHpETallisi OTPUMAHUX JAHUX, PELICH3YBaHHS,
1H(QOpMYBaHHS MPO MOro pe3yabTaTH 3AIMCHIOIOTHCS y cHocid, mo 3abe3nedye
HAJICKHY SKICTh TOCTIIPKEHHS Ta JOBIPY A0 HOro pe3yNbTaTiB.

Buau nopyiieHs akaieMigHO1 JOOPOUYECHOCTI:

— aKaJIeMIYHUH IIariaT — ONpHIIFOAHEHHS (4aCTKOBO a00 MOBHICTIO) HAYKOBHX
pe3yNbTaTiB, OTPUMAHUX IHIMUMU OCOOaMHU, SIK PE3YJIbTATIB BJIACHOTO JOCIIKEHHS
Ta/ad0 BIATBOPEHHS OMYOJIIKOBAHMX TEKCTIB IHIIMX aBTOPIB 0€3 3a3HAYEHHS
aBTOPCTBA;

— aKaJeMIYHUN cab0TaX — BYNHEHHS] YYaCHUKOM OCBITHHOTO MPOIECY AiH, 110
HAJAl0Th HOMY MOXIIMBICTh OTPUMATH HEJNETITUMHY aKaJeMiuHy BHUTOAY, YU
3MEHILUTH TaKy AJIS HIIKUX YIEHIB aKaJeMIYHOI Py YU CHIJIbHOTH;

— BIJYY)KCHHS aBTOpCTBa — Iiepefaya aBTOPOM CTBOPEHOTO HUM Ha
3aMOBJIEHHSI a00 O€3 Takoro 3aMOBJICHHS, IUIQTHO 4YM O€30IUIaTHO aKaJeMIYHOI'O
TBOpY (HOT0 YacTWHM) IHIIIA OCO0l 3 METOI MOJAIBIIOT0 OMPHIIOAHEHHS TaKOTO
aKaJeMIgvHOTO TBOPY (MOr0 4acTWHM) 13 3a3HAYCHHSIM SK aBTOpa OcoOW, sika HE €
Horo/ii aBTopoMm;

— BIUIMB Ha I€JarorivyHoro (HayKoBO-TI€JarorivHoro) mpaiiBHUKa y OyIb-saKii
dbopmi (TTpoxaHHs, BKa3iBKa, YMOBJISHHS, TTOTPO3U, MPUMYIIIYBaHHS TOIIO) 3 METOIO
3M1ACHEHHSI HUM HE00 €KTUBHOTO OLIIHIOBAHHSA Pe3yJIbTaTiB HABUAHHS;

— HaganHs 3BO mig yac NOpOXOKEHHS HUMH OI[IHIOBaHHS pPE3yJbTaTiB
HaBYaHHS JTOTIOMOTH 200 CTBOPEHHS IMEPEIIKOA, HE Mepea0aueHnX YyMOBaMHU Ta/abo
MpoLEypaMHU MPOXOIPKEHHS TaKOTO OLIHIOBAHHS,

— HEOO’€KTHUBHE OIIHIOBAHHS — CBIJIOME 3aBUILIECHHSA a00 3aHM>KCHHS OI[IHKU
pe3ynbTariB HaB4aHHs 3BO;

— HECaMOCTIiHE BUKOHAHHS 3aBJIaHHS — BHUKOHAHHS  HAaBYAJIbHOTO,
KOHKYPCHOT'O 3aBJaHHs, 30KpeMa IIij] Yac OI[IHIOBaHHS pe3yJibTaTiB HaBYaHHS, 13
3aJly4E€HHSAM HEIO03BOJICHUX JJII BUKOPUCTAaHHS JpKepen 1HQopMallii, TEeXHIYHUX
3ac001B Ta/ab0 HETO3BOJICHOT TIOTTOMOTH 1HIIIOI 0coOM (1HIIHMX OCi0);

— oOMaH — HaJaHHS 3aBIIOMO HempaBaAWBOi 1H(oOpMaIi MOa0 BIACHOI
OCBITHBOI (HayKOBO1, TBOPYOi) JiSTILHOCTI UM OpraHi3ailii OCBITHROTO MPOIIECY;
— TuiariaT — ONPWJIIOJHEHHS (OmyOJiKyBaHHS), TOBHICTIO a00 YacTKOBO,

YyKOTr'0 TBOPY MiJl IMEHEM 0COOH, sIKa HE € aBTOPOM I[bOT'O TBOPY.
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IcHyIOTB pi3H1 PI3HOBHUIM TUIATIATY:

— MPUNHUCYBAaHHS aBTOPCTBA — OMPUJIIOAHEHHS TBOPY, aBTOPOM SIKOTO TOPST 3
IHITUM aBTOPOM (1HIIIMMH aBTOpaMu) 3a3HayeHa 0co0a, ska He Opajia ydacTi y Horo
CTBOPEHHI;

— camMoruiariar — ONpHIIOIHEHHS (4acTKOBO a00 MOBHICTIO) BIACHUX, paHIIIe
OIMyOJIIKOBAaHUX, HAYKOBUX pE3yJbTaTiB SIK HOBUX HAyKOBHUX pe3yibpTaTiB. He
BBAXKAETHCSA CaMOILUIariaTOM BHUKOPUCTaHHS Yy CBOiX po0OOTax TEKCTIB, IpadiuHHUX
MaTrepialiiB 13 BJIACHUX TMpallb, SKIIO BOHHM IONEPEIHbO OMYOIIKOBaHI 3 METOIO
BUCBITJICHHS PE3Y/bTaTiB JOCIIKEHb;

— CNHUCYBAaHHS — BHUKOHAHHS MHCBMOBUX POOIT 13 3aJly4€HHSIM 30BHILIHIX
Jokepen 1H@opMalii, KpiM J03BOJIEHUX JJisI BUKOPUCTAHHA, 30KpemMa IIiJl 4ac
OLIIHIOBAHHSI pe3yJIbTaTiB HAaBUAHHS,

— (alpukarlriss — BUTaayBaHHS AAHUX 4l (PaKTiB, 1[0 BUKOPUCTOBYIOTHCS B
OCBITHBOMY IpOIeci a00 HAYKOBUX JTOCII1KEHHSIX;

— danbcudikaiis — cBimomMa 3MiHa 9d MOAUQIKAIlS BXKE HASBHUX JAHUX, 10
CTOCYIOTBCS OCBITHBOTO MPOIIECY YA HAYKOBUX JOCIIIKEHb;

— xa0apHHUITBO — HagaHHS (OTPUMAaHHs) YYaCHUKOM OCBITHBOTO MPOIECY YU
MIPOIIO3MITIS MO0 HajaHHSA (OTPUMAaHHS) KOINTIB, MaiHa, MOCIYT, MUIBT 4u Oyiab-
AKUX 1HIIMX Ojar MarepiaJbHOro abo HeMaTepialbHOrO XapakTepy 3 METOH0
OTPUMAaHHS HEMPABOMIPHOI [epeBaru B OCBITHbOMY IPOILIEC.

Henpuithsataum € Bukopuctanns y KP wactunu, chopmoBani (3reHepoBaHi)
KOMII'FOTEpHUMHU IIporpaMamMu, ©0e3 3a3HadeHHs I1boro (akTy Ta METOIUKU
(dbopMyBaHHs (TeHepyBaHHs) a00 MOCHJIAHHA Ha BIANOBIIHY KOMII IOTEPHY MpOrpamy
Yy ii OMUC, a TaKOXX MOPYIIYBaTH MPUHIIMIIN, I[IHHOCTI Ta TpaBWJia aKaaeMIdyHOT
nobpouecHocTi, Bu3HaueHl KoaekcoM akaiemiyHOi J1O0OPOYECHOCTI, UYMHHUM
3aKOHOJIaBCTBOM Y chepi ocBiTH Ta iH. [3-6].

Jlompumanns axademiunoi dobpouechocmi 3BO mnependavae, 30Kpema:
JOTPUMAaHHS HOPM 3aKOHY MPO aBTOPChbKE MPABO 1 CYMIXHI MpaBa; CaMOCTIHHICTD Y
BUKOHAHHI HaBYAJIbHUX 3aBJlaHb, KPIM BHIIAJIKiB, KOJU iX BUKOHaHHS Mependavae
y4acTh JAEKUTLKOX OCi0 a00 mpaBujaMu BUKOHAHHS BIJMOBIIHUX 3aBIaHb JTO3BOJICHO
OTPUMAaHHS JIOMOMOTH BiJ 1HIIUX OCi0, BUKOPUCTAHHS JOIMOMDKHHMX MaTepiasliB Ta
3ac00iB, Mepexi [HTepHeT Tomo (1 0Ci0 3 OCOOTMBHUMH OCBITHIMHU MOTpeOaMu IIst
BUMOra 3aCTOCOBYETHCS 3 YypaxXyBaHHSM IXHIX IHOUBIAyaJbHUX TOTped 1
MOXKJIMBOCTEH); IMOCUJIaHHS Ha JpKkepena iHQopMalli y pas3l BUKOPUCTaHHS 1eH,
pO3pO0OK, TBEPKEHb, BIIOMOCTEH; HAJAHHS JOCTOBIpHOI 1HGopMaIii mpo
pe3yibTaTh BJIACHOI HABUAJbHOI (HAyKOBOi, TBOpPYOi) MAISTILHOCTI, BUKOPHCTaHI
METOIUKH AOCIIKEHb 1 JKepena iHdopmarrii.

AkaznemiuHa JOOPOYECHICTh Yy CTBOPEHHI Ta ONPWIIOAHEHH! aKaJeMIYHUX
TBOpiB mependayae: skmo KP MiCTUTh BHUKOpPHUCTaHI TEKCTH, PO3POOKH, HAYKOBI
(HayKOBO-TEXHIUH1, TBOPY1) PE3yJabTaTH, 110 HAJIEKATh 1HIIUM 0c0o0aM, 1€ Mae OyTu
3a3HaYEHO 3 TIOCHJIAHHSIM Ha JDKEpeNo iX ONPHIIIOAHEHHA abo pO3MilleHHS;
BIJICYTHICTh cpabpukoBaHoi uu chanbcudikoBaHoi iHGopmallii; mpu BUKOPUCTaAHHI
4acTHH, COPMOBAHUX (3reHEPOBAHNUX) KOMIT FOTEPHUMHU MpOrpaMamMi, e (pakT mMae
OyTH 3a3HauyeHHl aBTOPOM (aBTOpamu) 13 3a3HAYEHHSM METOJUKH (POpMYBaHHS
(renepyBaHHs) a00 TTOCHJIAHHSIM Ha BIJIMIOBIIHY KOMIT IOTEpHY MIpOrpamy 4u ii OMUC;
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3a3HAYEHHS B ONPIIIOAHEHOMY aKaJeMIYHOMY TBOPI BCIX HOTo aBTOpPIB; 0co0a, sKa
He Opaja y4acTi y CTBOPEHHI aKaJeMIYHOrO0 TBOPY, HE MOXKe OyTH 3a3HadyeHa SK
aBTOp LILOTO aKaJEMIYHOTO TBOPY; B ONPUIIOJHEHOMY aKaJIEMIYHOMY TBOPI MOXYTh
OyTH 3a3HayY€HI 1HIII 0COOH, sIKI HE € HOTr0 aBTOpaMH, ajie Opalii ydyacThb y poOOTi Haj
HUM ULUIIXOM HaJaHHS pPEKOMEHJAlliil aBTopaM, HAyKOBOI'O KOHCYJIbTYBaHHS,
BUKOHAHHSI EKCIEPUMEHTIB Ta/ad0 pO3paxyHKIB, JITEPATYpHOrO peaaryBaHHs,
TU3aHEPChKOTO0 O(OPMIICHHSI TEKCTy Ta/a00 rpadiuyHuX 300pa)keHb, TMEpeKIany
TOILO, 13 3a3HAYEHHSAM I1H(pOpMaLli MPO XapakTep BHECKY KOXHOI 3 HHX;y pasl
BUKOpucTaHHs aBTopoM Yy KP pe3ynpTaTiB BiacHOi AisUIBHOCTI, SIKI  Oyiu
OTIPWITFOHEH] PaHillle, BIH Ma€ 3a3HAYUTH TIPO IIe.

Ilepesipka na nnaziam. KP noBuHHI OyTH nepeBIpeHi Ha IuiariaT caMOCTIHHO
camuMmu 3BO, BUKOpPUCTOBYIOUM MPOrpaMu, Kl € y BIAKPUTOMY JIOCTYIII, KPIM THX,
po3poOHUKaMH SIKHX € (i3uuHI a0 IOPUIUYHI OCOOM, 3apeecTPOBAaHI HA TEPHUTO Pii
nep>kaBu, BU3HaHoi BepxoBHoro Panoro Ykpainu gep:kaBoro-arpecopom / IeprKaBoro-
okynaHToM abo YHiBepcutreroM. DakT nepeBipku Moxe OyTH 3a(ikcoBaHHUMN 3HIMKOM
eKpaHy (CKpIHIIOTOM), IO Ha BHUMOTY KEpiBHHKAa JOHAETHCS 10 POOOTH.
PexoMen10BaH1 piBHI OPHTiHATIBHOCTI JJIs IpeacTaBicHi y Tabma. 6 [7].

Tabnuns 6 — PexomenjoBani piBHi opuriHaibHOCTI it KP

BincoTok opurinaabHOCTI . : . -
0 PiBenb opuriHasbHOCTI (MOXKJIIMBI Ji1)
aBTOPCHKOT'0 TEKCTY, %
71-100 Bucoknii (po6oTa 10nmycKaeThCst 10 3aXUCTY)
51-70 HocraTHiii (po6ota morpedye yBaru 3 00Ky HayKOBUX KEPiBHUKIB;
JIOITYCKAETHCSI 710 3aXUCTY)
31-50 YMmoBHHiT (pobota moTpedye 0COONMBOI yBaru, Moxe OyTu
NOBEpPHYTa JJIsi  KOPETyBaHHS 3  MOJAIBIIOK  ITOBTOPHOIO
NEePEBIPKOIO)
30 % 1 HuxKUe Huzpkuit (poOoTa BinxuiseTbcs Ta Moke OyTH MpUHHSTAa 10
pO3TIIAY TICAS JOKOPIHHOTO TepepoOsieHHs 3 000B’SI3KOBOIO
MOBTOPHOIO TIEPEBIPKOIO)

PoGotn, sKi MawTh BHCOKMM 1 JOCTAaTHIA pIBEHb OPHUTIHAJIBLHOCTI,
aHAJII3YIOThCS KEPIBHUKOM KBali(iKaliiHOI poOOTH 3 ypaxyBaHHSM pe3yJIbTaTiB
MEPEeBIPKU TPOrpaMHUMHU 3aco0aMu, a TaKOoX BJIACHUX 3HAHb 3 BIAMOBIAHOI
MpeaMEeTHO1 00J1acTi, 1 32 YMOBH BIJICYTHOCTI HEMPABOMIPHUX 3all03UYEHb Y TEKCTI,
JIOITYCKAIOTHCS J0 3aXUCTY / BUAAHHS.

KP, sxi MatoTh yMOBHHUH PIBE€Hb OPUTIHAIBHOCTI, IEPEAAIOTHCS JUIsl aHAJII3y Ha
paay 3 SKOCTI BHIOI OCBITH cremiadbHOCTI. Ha mijmcraBi aHamizy WwieHH paiau
MPUIMAIOTh PIIICHHS MO0 JOMYCKY J0 3aXHUCTy a00 MOBEPHEHHSI I KOPETyBaHHS
pO0OTH 3 MOAIBILIOI0 TOBTOPHOIO MEPEBIPKOIO.

KP 13 HH3bKMM pIBHEM OpUTIHAIBHOCTI BIIXWISIOTHCS Ta MOXKYTh OYyTH
NPUUHATUMHU 1O PO3TIISAY HICHS TOKOPIHHOI MepepoOKH 3 000B’ I3KOBOKO MOBTOPHOIO
nepesipkoro. s KP 30epiranns B mokymeHTax kadeapu 3BITIB Ha HASBHICTh
TEKCTOBHUX 3alO3WYe€Hh HE € O00O0B’SI3KOBUM. [lO3UTHMBHUI BHCHOBOK II[OJ0
BIJICYTHOCTI O3HAaK IUlariary [Jjisi HaBYaJIbHUX pOOIT 3a3Hayae KEpPIBHUK Ha
TUTYJILHOMY apKyIlli poOOTH a0 B JIMCTI OLIIHIOBAaHHS.
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Akaodemiuna sionogioanvricms. 11opsI0K BUSBICHHS Ta BCTAaHOBJIEHHS (PaKTiB
MOpPYIIECHHS CY0’€KTaMU aKaJeMI4HOi MisSUTbHOCTI aKaJeMIidHOi JI0OpOYEeCHOCTI
BU3HAYAETHCS JIOKATHbHUMH HOPMATHBHUMHU JIOKYMCHTaMHU Y HIBEPCHUTETY, IO
PO3po0JIeHI Ha OCHOBI BUMOT 3aKOHOJIaBCTBa y cdepi ocBith [3-6].

Oco0a mpuTAryeThbcsl 0 aKaJeMiuHOl BIAMOBIIAJBHOCTI BUKIIOYHO Yy pasi
BCTAHOBJICHHS (DAKTy TOPYIIEHHS HEI aKaJeMIYHOi J0O0pPOYECHOCTI B TMOPSIKY,
BU3HAUYCHOMY 3aKOHOJIAaBCTBOM Ta/a00 JIOKaJbHUMU HOPMATHBHHMH JTOKYMEHTaMHU
VYHiBepcuTery.

3a nopyueHHsl akagemiuyHoi aoopodecHocTi 10 3BO VYHiBepcuTeTy MOXYTh
OyTH 3aCTOCOBaHI Pi3HI BUIU CAHKI[IHA, 30KpeMa: MOBTOPHE BUKOHAHHS 3aBIAHHS;
1o30aBJICHHS TIpaBa OpaTH y4acTh y KOHKYpPCcaX Ha OTPUMaHHS IMEHHUX CTHIICHJIIMH,
IpaHTIB; TO030aBJEHHS NpaBa OpaTh Y4acTh y KOHKypcax, IO iX MPOBOJIUTH
VYHiBepcuTeT I 1000py YYaCHUKIB aKageMidHOI MOOUIBHOCTI; M030aBIeHHS
HaJaHUX YHIBEPCUTETOM MBI 3 OIJIATH HABYAHHS; MOBIJOMIICHHS CyO’€KTa, SIKUN
31HCHIOE (pIHAHCYBAaHHS HaBYaHHS, MOTEHLIMHUX poOOTOaBIIIB, 0aThKIB 37100yBaya
BUIIOI OCBITH MPO BUMHEHE MOPYIICHHS; BUKIIOUCHHS 3 PEUTHUHTY MPETEHCHTIB Ha
OTpUMaHHS aKaJeMIYHOI CTHUIICHIiM; T1030aBJICHHSA CTUMCHIT, BIApaxyBaHHSI 3
YHiBepcurety (Kpim 0ci0 3 0cOOTMBUMHU OCBITHIMHU MOTpPEeOaMu).

VY pasi He3roau 13 pillleHHAM MO0 MOBEPHEHHS POOOTH Ha JIOOMpPAIIOBAHHS
abo ii Hemonycky A0 3axucty, 3BO mae nmpaBo Ha HacTymHUN poOOYMIl JAEHB MICISA
HOro OTpMMAaHHS MOJATH MUCHMOBY 3asBY Ha 1M’Sl TOJIOBM KOMICIi 3 aKaJeMidyHOi
noopouecHocti [6]. Bukmouenns 3BO 3 peWTHHTY NMPETEHACHTIB Ha OTPUMAaHHS
aKaJeMIvyHO1 CTUIEH 11 a00 HapaxyBaHHA MTPaPHUX OaIB y TAKOMY PEUTUHTY MOXKE
NPHU3HAYATH KOMICIsS 3 akaJeMiqHOi Jo0podecHocTi [6].
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JIOJIATOK A
[TPUKJIAJIM BUKOHAHHS EJIEMEHTIB OCHOBHOI YACTUHU
KYPCOBOI POBOTH

PO3/ILT 1.
PO3PAXYHOK EJJEMEHTIB CKC

1.1. Buxiani gaHi ajst po3paxyHKy CTPYKTYPOBaHOI KaGeJIbHOT cucTeMu
3rigHO 3aBJaHHS MEPIIMM €TaroM MpoeKkTyBaHHs € pospaxyHok CKC

KOMIT FOTEPHOI MEPEXI1, 10 PO3ropTacThCsi Ha OJHOMY 3 MOBEPXIB o(icHOI Oy/IBII.
[Tnan nosepxy odicHoi Oyaieii 3a BapiautoMm Ne | npejcrasienuit Ha puc. 1.1.

B {
[Y3] r

Loy

i)
s

e
"

[T

Lo

Pucynok 1.1 — IInman moBepxy odicHoi Oymisimi 3a BapianTom Ne |

B sakocti yMOB Ta OOMEXKEHb I Yac BIAMNpALIOBAHHS [AHOTO eTamy
MIPOSKTYBaHHA Oy/IeMO BBAXKaTH HACTYIIHI:

— aKTUBHE O00JaJAHAHHA TOBMHHO 3HAXOAMTHUCA B Iadax 3 BUKOPUCTAHHAM
nar4y-raHesien;

— komytamis CKC Tta akTuBHOrO OONajgHAHHS 3MIHCHIOETBCA 3a JAOTTOMOTOIO
MaT4Y-KOPIIB;

— BIJICTaHb MEPEKEBUX PO3ETOK BiA MimTory ckinamae 0,8 M;

— BHCOTa cTem 3,5 M;

— ToBiMHA ¢TiH 0,5 M;

— CTIHW OymIBIII Ta BHYTPIIIHI TIEPETOPOAKH TMOOYAOBaHI 3 TETTH 1 TTOKPHTH
ITYKATYPKOKO TOBLIMHOK 10 MM;

— kadeJibH1 BBOJM y po0OYl Ta TEXHIYHI MPHUMIIIEHHS pPeaji30BaHl Ha OCHOBI
JEKUTBKOX METaJIeBUX TPYO aiamerpoM 32 MM;

— JIOJJATKOBUX KaHAJIB Yy CTIHAX 1 MI1031 JUisi KadeJbHOI MPOBOJAKH MPOEKTOM
OymiBill He nepe1daueHo;

— y KOpHaopax Ta poOOUYMX NPUMIMICHHSIX MNPOSKTOM TMepeadadeHa MijBICHA
CTeIs 3 BUCOTOK BUTBHOTO TipocTopy 0,8 M;

— Mepexa enektpoxuiaeHHs a0 ckiany CKC He BKIOUAETHCS 1 MOHTYETHCS
OKpEMO;

— TPOKJIAJIaHHSA Ka0emo y TPHMIMEHHIX 3IIHCHIOETECA Y JIE€KOPATHBHHUX
Kopodax.
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1.2. BuzHaueHHs JoKauii po3MillleHHsI PO00YHX MICUb

3riiHO THAWBIAYAILHOTO BapiaHTy, 3 Tabm. 1 3ampomnoHoBaHO oOpatm poOodl
MICITA, 1O OyayTh OOJIaJHaHI MEPCOHATILHUMH KOMIT I0TepaMu y KiMHaTtax 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).

[ = = =
386

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. BusHaueHHsI Miclsl pO3MillIECHHS TeJIeKOMYHiKauiiiHol madgu

OCKITbKM B CYYAaCHHX JIOKQJIbHAX MEPEKax 3aCTOCOBYETHCA TEXHOJIOTIA
Ethernet [3, 4], To emuaMM oOMekeHHAM Tipu BUOOpI Micis posmimenns TIHI €
BIJICTaHp BiJ KOMYTaIllHHOTO OOJagHAHHS O CaMOroO BIAJAICHOTO BY3/1a MEPEXKI.
Hanpukman, y crapmapti 100Base-TX Ha ocHOBI HeekpaHOBaHOI BUTOI mapu 5
Kareropli JOBXKWHA OJAHOTO CETMEHTY KaOemo He moBuHHA mepeBuiryBatd 100 m.
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BpaxoByroun 11¢ oOmexenHs, momnuibHO TII po3MICTUTH TakuM YHHOM, TI00
BIJICTAHb /IO BCIX BY3JIIB MEPEkKI TIOBEPXY Oyra sSIKOMOra MEHIIOK, TOOTO, y HAIIOMY
BUTIAJIKY, OJIFKYE 70 MEHTPY MoBepxy (puc. 1.3).

TenexomMyrikauifin
nradga

-

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. Po3podka mnuiaHy npoKJaJaHHsA KaleJbHHX Tpac Ta Po3MillleHHS
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 HEOOXiZHHMX MaTepiajiB [AJsi CTBOPEHHS
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 €
JOCTATHIM JJIS MATPUMKH (PYHKITIOHYBAHHS BCIX BIIOMHUX MPOTPAMHUX JTOAATKIB.

Komm’rorepra wepeka He TIpH3HAueHa I Iepenadl  KoH(IASHIHHOI
iHpopmarti, Tomy CKC Oyayerbecs Ha OCHOBI OUTBIN JEMICBOI 1 MEHII CKJIATHOLI Y
MPAaKTAYHOI peajTi3aiii HeeKPaHOBAaHOI €JIEMEHTHOI 0asH.
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Jls MpoKIaaku ropu30HTAIbHUX 1 BepTukanbHux kadenis CKC nependaunmo
BUKOPHCTAHHS HACTYIHHUX PI3HOBH/IIB KAaHAIIB:

— 3aKpUTI METAJCBlI JIOTKH 3a MIABICHOK CTEICK — ISl TOPH3OHTAILHOI
MPOBOIKH MOBEPXY Y KOPHIOPAX;

— JIEKOPaTUBHI KOPOOM Yy MPUMILICHHAX POOOYMX IPYIL;

— 3aKjiaaHl TPYOKHM THNY TLIb3 JiaMeTpoM 32 MM, 4epe3 skl 3AIMCHIOETHCS
BBEICHHS KaleliB 3a MIABICHY CTEIO0 poOOYMX MPUMIIIEHb KOPUCTYBAYlB
rOPU30HTAJIBHUX KaOeJIiB, 1110 BUXOJISTh 3 JIOTKA Y KOPHAOPI;

— BEPTHKaJbHI TpyOuaTi €JIEMEHTH THINY pykKaBiB jiamerpoM 80 MM, 110
BUKOHYIOTh (DYHKIIli KaHAJIIB CTOsSKA 1 BUKOPHUCTOBYKOTHCS JJIsI TPOKJIAJIKU HUMH
KaOeiB BEPTUKAJILHOI MPOBOIKH.

Jlorkn MarTh OyTH PO3TalIOBaHI 3a MIJBICHOIO CTEJIEH Ha BHMCOTI 3 M BIJ
niyIory 1 3akpimjieH yepe3 koxkHi 1,5 m. KabenbHi kopoOu B poOoUmX MPUMILLIEHHSIX
MOBUHHI OYTH pO3TAllIOBaHI HA BUCOTI BCTAHOBJICHHS MEPEKEBUX PO3CTOK 3 OJHUM
BEPTHKAITBHUM CITYCKOM 3 TMIABICHOI CTEJTI.

[liakmoYeHHsT KOMITI0TEpa  KOPUCTYBada 3AIHCHIOETBCS A0 MEpPEeikKeBOi
(indopmaniitnoi) po3eTkd, WO 3aKpiwnoeTbesa Ha Bucoti 0.8 M Bia migmoru. Tun
MEPEKEBOI PO3ETKH BH3HAYAETHCA 3 yPaXyBaHHAM BHMOT JIO TIPOIMYCKHOI 3/IaTHOCTI,
koH(irypaiti po6odoro micis 1 odpanoro cnoco0y 3akpimnenns. Hanpuknan, MmoxxHa
3aCTOCYBaTH OJAMHOYHI Moayni kKareropii 5S¢ tumy Legrand Mosaic RJ45 CAT 5Se
UTP. JlaHi mpo KIJBKICTh PO3ETOK y KOXHOMY TIpUMIIIEHHI Ta Bigctanb go TIII
HaBeneHl y Tabma. 1.1,

[Tpomec mpoekTyBaHHS TOPHU3OHTAIBHOI MIACHCTEMH TIONATAE y PO3PaXyHKY
HeoOXx1IHOTO 00’ eMy TIocTaBKK kademo. ["opuzonTansaa miacucrema CKC OyayeTbes
Ha OCHOBI HeeKpaHOBaHMX 4-mapHuX kabeniB kaTeropii Se. 3 AaHUX, 1O HABEACHI Y
tabim. 1.1, BU3HAUMMO HEOOXIIHY JOBKHHY KaOeJro.

Tabnuus 1.1 — Bincrans pobouoro micus Bia TeISKOMYHIKaliiHol mwadu

I Tprmi LeHHS! Ne poG. micust Kinpxicts posetox HomxuHa kademro go THI, 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

Beroro 12 213,5

Jlns  3pydHOCTI  pO3paxyHKIB  3arajbHOI JIOBKHHH KaOemro  JIOMUTBHO
ckopucratick nporpamord Microcoft Excel. Jlis mporo mocTaTHbO CKONIIOBATH
CTOBITYMK 3 JJaHUMU Npo 1oBxkuHy Kademo 1o TII ta Bukonaru gpynkuiro «CYMM».
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B namomy Bunaaky i npuminieHb 4 ta 7 3aranbHa JOBKMHA KaOemo AOPIBHIOE
213,5 m. 3 ypaxyBanusM TtexHonorigHoro 10% 3amacy Ta xabento, 110 HeoOX1THHUI
JUTSl BATOTOBJIEHHS MaTy-KOPAIB AT MiKItoueHHs koxkHoro [1K, 3aranbpHa AoBKHHA
Ka0eo CTaHOBUTUME:
lyy =213,5-1,1+2-12=2589.

CepenHs J0oBxkMHA KabeO 13 PO3PaxyHKY Ha KOkHE pobdoue wmicue Oyje

CTAHOBUTH:
258,9/12=21,6 22 wm.

Tenep po3paxyeMo MOXIIMBY KUJIBKICTh BIAPI3KIB KaOEIIO JOBKHHOK 22 M,

AKY MO’KHA OTPUMATH 3 0HOI OyXTH kaGemo A0BKuHOIO 305 M (L,p ):

L 305
Ncr =

=13,86.
av

PesynbraT OKpYris€eMo BHM3 [0 HaWOMMKYOro winoro i orpumyemo 13.
Ockimpkn B KiMHaTax Ne 1 1 Ne 7 € 12 PM, 1o mna 3abe3nedeHHs TPOKIagaHHS
Ka0eo B MeKaxX TOPU3OHTANILHOI MIACUCTEMH B HALIOMY BUNAAKY AOCTATHHO OAHIET
OyxTH Kabemo JoBKHUHOK 305 M.

Sxmo 6 KUTBKICTE pOOOYHX MICITh TTepeBHITYBaia Ou 13, HaNMpUKIIaI, KUTBKICTB
PM y ximMuatax ckimagana 0 45, TO [/id BHU3HAUYEHHS KUIBKOCTI OyXT Kabemo
HeoOX11HO Oy10 O MOAUTHTH 3araibHy KUTBKICTE PM Ha BChOMY MOBepCi Ha KUTBKICTh
BIZPI3KIB KaOemo, IO OTPHUMYEMO 3 OIHIEI OYXTH, a pe3yJbTaT OKPYTJHTH A0
HaHOIMKUOTO LIJIOrO BBEPX:

B _346~4.
13

Tenep po3paxyeMo [MOBXKHHY JE€KOPAaTMBHOTO Ta METAIEBOr0 KOpOOIB, IO
HEOOXTHI I TPOKJIAJAKH KaOemo B POOOYHX MPHUMIMIEHHSX Ta Y CTEJ BIIMOBIIHO
10 BUMOI 3aMOBHUKA. Tpeba 3ayBakMTH, L0 AaHI PO3PAXYHKH AOLUILHO POOMTH
MmiCIs PO3pOOKH TUIaHy TMpOKIagaHHA kKaOempHMX Tpac (awB. 1. 1.4). Jlng 1mwsoro
HEOOXITHO BpaxXyBaTH JAOBXKHHY KOpOOy TO MEepUMETPY Ta B MICIIAX CIYCKY 31 CTEl
BHCOTOIO B 2,2 M (Tabn. 1.2).

Tabmuus 1.2 — PesynpTath po3paxyHKIB JOBKHH JEKOPATHBHOTO Ta
METaJIEBOro KOpoOiB

[Tprmi LeHHs! Tun xopoOy Jomxuna kopody, M
Ha CHIycKax 3a MEPUMETPOM
_ JeKOpaTHBHUH 4.4 25
! MeTajaeBui - 7
7 JeKOpaTHBHUH 2,2 12,5
MeTajaeBui - 5

3 BpaxyBaHHS PO3MIIIECHHS JBEepeil Ta PO3MIMICHHS PO3ETOK y TpHMIMmeH! |
JIOLIJIBHO 3pOOMTH JIBA CIYCKH JEKOPATHBHOIO KOPOOY, y NPHUMIIIEHHI 7 JOCTAaTHBO
Oynme omHOro cmycka. J[ns mpokmaganHs kabenmro depe3 CTIHM MDK TPHUMIMICHHAMHA
3HQJIOOMTHCS TPH 3aKIaJHI TPYOKH THITy TUIb3 JiaMeTpoM 32 MM. Y3arajbHeHHI
pesynbTaTi po3paxyHky macuctemu CKC B Mexax ogHOTro noepxy ogicHoi Oy/aiBim
npHuBeeHl y Tadu. 1.3.
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Tabmuns 1.3 — Enementu ropusontanshoi miacuctemu CKC

Ne 3/m Hasea enementy CKC, omuHHII BUMIPY KinbxicTs
1. TenexomyHikaiiiina wada Ha 12 groliMis l
2. Pozerku, mrt. 12
3. Po3’ emu, mT, 36
4. Kabens UTP CATSe, M/kuibKiCTh OYXT 259/1
5. KaGenbhuit kopo® aexopaTusHHii, M 45
6. Kabenpunii kopoO MeraneBuil, M 12
7. Sanagui TpyOxu (32 mMwm), wr. 3

Takum uuHOM 3a pesysibTaramu TaOs. 1.2 3aranbHa JIOBXKHMHA JIEKOPATHBHOIO
kopoOy ckitanae 44,1 (45) m, metanesoro — 12 m.
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PO3/ILJI 2 )
PO3PAXYHOK IP-A/IPECALIII KOMII'IOTEPHOI MEPEIKI,
I11O ITPOEKTYETHCSA

2.1. Busnayenns Buxianoi IP-aapecu komn’orepHoi Mmepexi

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-agpecauii komn’otepHoi Mepeski
2.2.1. Po3pooka cxemu po3noaijy BuxiaHoro onoxky 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)
oaok [P-aapec | | Onok IP-agpec onok [P-aapec 6nox IP-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)

6nox IP-anpec | | 6mox [P-agpec | | 6ok [P-aapec || 6a0ok IP-axpec
64 (VLANI1) || 64 (VLAN12) || 64 (VLAN14) || 64 (pezepe)

Pucynok 2.1 — Cxema po3noauny BuxijiHoro 0ioky IP-aapec
2.2.2. Po3paxyHok IP-aapecanii KoMmn’0oTepHOi Mepe:Ki, 110 NPOEeKTYEThCH

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
0
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:
172.16.0000011@1.00000000 — 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
BuxigHOrO 05OKY IP-ampec (puc. 2.3). Tenep mra anpec 'O, BO1 ta VLAN 11 - 14
(BO2) Bu3HAuMMO BIAMOBIAHI iM aapecHd IIHPOKOMOBHOI PO3CHJIKH Ta Jlara3oHu
noctynaux azapec. Jlis romosHoro odicy Oyna mpusnadena aapeca 172.16.5.0/25.
Po3paxyemo anpecy MHMPOKOMOBHOI po3cwikd. s mporo Bel  OiTH, 10
BUKOPUCTOBYIOTHCS T ajJipecanlii BY3JIIB y MIJIMEPEKI 3aMIHUMO Ha OJWHHII 1
OTPUMAEMO:

172.16.00000101.0/0000000
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172'16'4'0”24./ 172.16.5.024

[

172.16.00000101.0[1111111 — 172.16.5.127

172.16.4.0/22

Buxianuii 610K
1024 TP-axpec (/22)

172.164.0/23 / \. 172.16.6.0/23

omox IP-agpec
512

onok IP-aapec
256 (BO1)

ook [P-aapec

256

172.16.5.0/25 / \ 172.16.5.128/25

ook [P-aapec
128 (I'0)

6ok IP-ampec
128 (pezepe)

5

omox IP-aapec

12 (BO2)

onox IP-agpec

256

172.16.6.0/}/ \ 172.16.7.0124

ook IP-aapec

256

172.16.7.0/25 / \ 172.16.7.128/25

ook IP-aapec
128 (VLANI13)

omok IP-aapec
128 (pezepe)

172.16.6.026  172.16.6.64/26 172.16.6.128/26 172.16.6.192/26
ook [P-aapec | | 6ok IP-agpec | | 6ok [P-aapec || 0nok [P-aapec
64 (VLAN11) | | 64 (VLAN12) | | 64 (VLANI14) 64 (pezepe)

Pucynok 2.3 — Cxewma IP-agpecariii mpoeKTOBaHOI KOMIT FOTEPHOT MepesKi

Po3paxyemo agiama3oH agoctynHux azapec ana miamepexi ['O. Jliamaszon
JOCTYITHUAX aJpec OOMEKEeHHWI ABOMAa aJpecamMH — aapecoro TIAMEPEki Ta aapecoro
IMPOKOMOBHOI po3cuiikH. ToOTO Misl BU3HAYEHHA MEPLIOI AOCTYMHOI aapecu (s
aapecalli BY3JiB Y MIAMEPEsKi) HeOOXIHO 10 aApecH MiAMEpeXki 101aTy 1:

172.16.00000101.0/0000000
+1
172.16.00000101.0/0000001 — 172.16.5.1

JInsg BW3HAUEHHsS OCTAaHHBOI MAOCTYIHOI aapecH HEOOXITHO 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 3HAYCHHS:

172.16.00000100(.00000000
l
172.16.00000100[. 11111111 — 172.16.4.255
Tomi, mianason gocrynuux aapec st BO1 Oyne nopisHooaru 172.164.1 —
172.16.4.254.
AHAJIOTTYHHM YHHOM TTPOBEEMO PO3PaxXyHKH JuTs TiaMepex BO?2.
Hna miamepexi VLANIT1 (172.16.6.0/26) anpeca MMPOKOMOBHOI PO3CHIIKH
npruiiMe 3HAYSHHS




172.16.000001h0.00|000000
172.16.00000110.00/111111 — 172.16.6.63
HMianazon poctynHux aapec ais miamepexi VLANI1 npuiime 3HaueHHs
172.16.6.1 — 172.16.6.62.
Hna migmepexi VLANI12 (172.16.6.64/26) aapeca 1MMPOKOMOBHOI PO3CHIIKH
NpUUME 3HAYECHHS!

172.16.000001ﬁ0.01|OOOOOO
172.16.00000110.01j111111 — 172.16.6.127
HMianazon poctynHux aapec s niamepexi VLANI2 npuiime 3HaueHHs
172.16.6.65 — 172.16.6.126.
Hna mamepexit VLANI3 (172.16.7.0/25) anpeca mMpOKOMOBHOI PO3CHIIKH
NpUUME 3HAYECHHS!

172.16.00000111.0/0000000
L
172.16.00000111.0[1111111 — 172.16.7.127
Hiama3on goctymHuX aapec misd miamepesxki VLANI3 npuiiMe 3HaueHHS
172.16.7.1 — 172.16.7.127.
s miamepexi VLANI14 (172.16.6.128/26) anpeca mimpoKOMOBHOI PO3CHITKH

NpUiMe 3HAYECHHS:
172.16.000001h0.10|000000
172.16.00000110.10/111111 — 172.16.6.191
Hianazon goctynHux aapec ans niamepeski VLAN14 npuiime 3HaueHHS
172.16.6.129 — 172.16.6.190.

[TpoBememo pospaxyHok IP-aapec i kaHamiB 3B 3Ky MK MEPEKEIO
ronoBHoro odicy Ta mepexkamu BigmaneHux odiciB. g kaHany 3B’SA3KY MDK
mepeskero 'O 1 BO1 Buminumo IP-aapecu 3 0Omoky pesepBHux 128 aapec
(172.16.5.128/25). OckUTbKH I KaHATY 3B’ 3Ky HeoOX1aHO TUThKH 2 [P-ampecw mis
aapecauii iHTepdeiicie mapmpytuzaropis ['O 1 BO1, To BpaxoByiouu IBI 10AAaTKOBI
3ape3epBOBaHI aJpecH JUIA ajpecarii By3/iB HEOOXITHO 3adIITH OCTaHHI ABa OITH
BuauieHoi IP-aapecu, a mpedikc y takiit Mmepexi Oyae aopieHroBath 32 — 2 = 30. 3
BpPaxyBaHHSIM CKa3aHOro ajJipeca MEPEki JId KaHaly 3B 3Ky MK mepexkero [0 1
BOI npuiimMe 3HaueHHS:

172.16.00000101.100000/00 — 172.16.5.128/30
Anpeca MHAPOKOMOBHOI PO3CHIIKK i KaHany 3B s3ky Mk ['O 1 BO1 npuiime

3HAYEHHS:
172.16.00000101.100000/00

172.16.00000101.100000[11 — 172.16.5.131
Jiama3oH AOCTYNMHHUX aapec i KaHany 3B sa3ky mibk ['O 1 BOl mpmiime

3HAYEHHS
172.16.5.129 — 172.16.5.130.



3a aHanori€io npopeaemMo pospaxyHok [P-agpecamii aist kaHany 3B 43Ky MIK
mepesxero ['O 1 BO2. lna uporo Buaimumo IP-anpecu 3 610ky pesepBaux 128 aapec
mepexxkt BO2 (172.16.7.128/25). Anpeca miamepexi kaHany 3B sa3ky ['O-BO2
NpUiMe 3HAYEHHS:
172.16.00000111.100000/00 — 172.16.7.128/30
AJlpeca IMPOKOMOBHOI PO3CHIIKH I KaHaity 3B’ a3ky Mk ['O 1 BO2 npuiime
3HAYCHHS
172.16.000001&1 .100000/00
172.16.00000111.100000[11 — 172.16.7.131
Jliana3oH gocTymHUX aapec i kaHany 3B a3Ky Mbk 'O 1 BO2 npuiime
3HAYCHHS
172.16.7.129 — 172.16.7.130.
3BeneHl pe3ynbTaTH po3paxyHkiB [P-agpecauii komm’lOTepHOI Mepexi, Lo
MTPOEKTYEThCS TIPeACTaBeH] y Tadm. 2.2.

Tabnuusa 2.2 — [P-agpecanis y KoM IOTEPHIA MEPEXKI, 110 MPOCKTYETHCS

. Anpeca . Aapeca MHMPOKOMOBHOT
Ob6nacte Mepexi . . Jiana3oH JOCTYMHHUX aapec
niamepeni PO3CHUIIKH

Mepexa 'O 172.16.5.0/25 172.16.5.1 — 172.16.5.126 172.16.5.127
Mepexka BO1 172.16.4.0/24 172.16.4.1 — 172.16.4.254 172.16.4.255
Kanan 3B s3ky 172.16.5.128/30 172.16.5.129 — 172.16.5.130 172.16.5.131
mix 'O 1 BO1

VLANI1 172.16.6.0/26 172.16.6.1 — 172.16.6.62 172.16.6.63
VLANI12 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
VLAN14 172.16.6.128/26 172.16.6.129 — 172.16.6.190 172.16.6.191
Kanan 38 513Ky 172.16.7.128/30 172.16.7.129 - 172.16.7.130 172.16.7.131
mixk 'O 1 BO2




} PO3/ILI 3. }
IMITALIIIHE MO/IEJHOBAHHS HACTPOIIKU TA POBOTH
KOMIT'FOTEPHOI MEPEKI, I1IO IIPOEKTYETHCS

3.1. Po3podka moaesi KOMI'IOTEPHOI MepeKi, IO TMPOeKTYETbCH, 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. OcobHBOCTI MOYATKOBOr0 HAJIAINTYBAHHS MEPEKeBOro 00J1aJHAHHSI
TA 3aXHCT KOMIT' IOTePHOT Mepexi

[Ipy BUKOHAHHA MaHOi KypcoBOi poOOTH Oyi0 TPOBEASHO HAJAIITyBaHHS
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
3JIIACHEHO HAJIaHHA 3PYYHHMX 1MEH, BCTAHOBJIGHHS MapoJIiB JUISl 3axXMCTY BiJl
HECAHKI[IOHOBAHOTO JOCTYITY.

Ha mapmpyTtusaropax TOJOBHOTO Ta BiagajieHHX odiciB Oyad HadaHi 3pydHl
IMEHa Ta BHKOHaHe HayuamrtyBaHHs 1HTepdeiiciB Tuny Fast Ethernet 1 Serial.
OcCKUTBKH, SK BIJOMO, MapIIPYTH3aTOPH TMPAIIOIOTE HA MEPEKEBOMY PIBHI 3a
npoTtokojoM IP, To 000B’A3KOBHMM €JIEMEHTOM HaJlalTyBaHHA iX 1HTepdeiiciB Oyio
HajaHHa WM 1HTepdeiicam BignoBigHuX IP-aapec 3rigHO po3polieHoi cxeMH
IP-appecari (auB. Tadm. 2.2).

JIist 3axucTy KOMITIOTEPHOI MEPEXi  BiJl 30BHIIIHBOIO HECAHKIIIOHOBAHOTO
noctyny 3 OOKy MapmpyTu3aropa nocradaibHuka mnochyr Iarepaery (ISP) Oyno
BCTaHOBJICHE OOMEKEHHS Ha BIJJAIICHWH TOCTYN 3a TpoTokoyioM telnet. J[ns mporo
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i PO3LIMPEHUI CIHMCOK KOHTPOIO JOCTYIY

(v}

Ha Mapmpytu3atopli 'O OyB cTBOpeHH

uist 3a00poHu 00MIHY Oyab-skoro Tpadiky 3a npotokoiaoM Telnet.
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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. HanamryBaHHsl CTATHYHOT MapuipyTH3auii y KoM’ l0TepHiii 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:

172.16.5.0/25 — 172.16. 00000]]:01.000000[)0 ro
172.16.4.0/24  — 172.16. 00000100.00000000 BOI
172.16.6.0/26 172.16. 00000110.00000000 VLANI1
172.16.6.64/26 172.16. 000001,10.01000000 VLAN12
172.16.7.0/25 172.16. 000001,11.00000000 VLANI13
172.16.6.128/26 172.16. 00000]510.10000000 VLANI14

172.16. 000001,00.00000000 ajipeca cymepMepexi
255.255. 11111100.00000000 macka cyllepMepeKl

bbb

Takum uymHOM, Maemo aapecy cymepmepexi 172.16.4.0/22  (macka
255.255.252.0), sxy OyaeMo BHKOPHCTOBYBATH MPH HANAIITYBaHHI MapIIpyTH3aTOpa
ISP nns mepecunku Tpadiky y KOpnopaTUBHY MEPEIKY.

AHANOrIYHUM YHHOM pO3PaxXyeMO aapecy CymepMepeski BiagaaeHoro odicy
BO2. 3 miero MeTO MPOCYMYEMO aJIPeCH BIPTYATbHHUX ITIAMEPEK:

172.16.6.0/26  — 172.16. 0000011;0.00000000 VLANII
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

T
172.16. 00000110.00000000 agpeca cyllepMepexi
255.255. 1111111,0.00000000  MacKa cyIepMepexi

Takum umHoM, ana mepexi BO2 maemo anpecy cynepmepesxi 172.16.6.0/23
(macka 255.255.254.0).

3 BpaxyBaHHSAM BH3HAUCHHWX CYMapHWX MapIIPyTiB BHKOHAEMO HAIAIMITYBAHHS
CTaTHMYHOI MaplipyTH3ami B MOAECH KOMIT FoTepHoi Mepexi. Komanmwm s
MOJIaBaHHSA BUIMOBIAHUX MApIIPyTIB 0 TaOIWIE MapIIPyTH3Alli MapIIpyTH3aTOPIB
Mepeski HaBeaeHl y Tadi. 3.2.



Tabmuna 3.2 — Komanau Ans HamamTyBaHHA CTATHYHOI MaplipyTu3aiii y
MOJIENI MEPEesKi

Mapuipy- Komanja Onnc
TH3ATOP
ISP ip route 172.16.4.0 MapIIpyT JIO BEIX IMJIMEPER Koplopaii
255.255.252.0 209.165.201.2
o ip route 172.16.4.0 MapipyT Jgo Mepexi BO1
255.255.255.0 172.16.5.130
ip route 172.16.6.0 MapiipyT jo nmepex BO2 3 BUKOpUCTAHHSM ajpecH
255.255.254.0 172.16.5.130 cynepmepexi BO2
ip route 0.0.0.0 0.0.0.0 MapIuIpyT J1o Oyib-IKHX MEPEHK, a/Ipec IKUX HEMAE cepe)]
209.165.201.1 HJIMEPEK KOpIopari
BOl1 ip route 0.0.0.0 0.0.0.0 MapIIpyT J0 OVAB-AKHX MEPEK, aJpec AKHX HEMAae cepel
172.16.5.129 Mepexi BO1
BO2 ip route 0.0.0.0 0.0.0.0 MapiipyT J1o Oy/ib-IKHX MEPEK, apec SKUX HeMae cepejl
172.16.7.129 mimepex BO2
show ip route KOMAaH/a JUIA eperVITy TabIuml MapIupyTH3aIii

Ockimpkn mapmpytuzatopy BOl ta BO2 3B’s3aHi 3 IHOIITAMH MepekamH
TUIBKM 4Y€pe3 OJUH ILIK03, TO MPH BBEACHI CTATUYHMX MapPUIPYTIB AJIA BUXIAHOTO
Tpa(bu(y JOIITBHO CKOPHCTATHCA MapIIPYTOM 33 3aMOBYYBAHHSM. AHajoriyHa
cUTyauis 1 mpu HanamTyBaHm MapILpyTH3aTopa 'O npns mepecwsiku MakeTiB 3
KOPIOpPaTHUBHOI MEPEXKi y 30BHILIHI MEPexKi yepe3 Mapuipytusarop ISP.

3.4. Oco0MBOCTI HAJAIUTYBAHHS BIPTYaJbHUX JIOKAJBHHUX MepeX Ha
OCHOBI KOMYTaTopiB Ta Mapmpytu3auii mizk VLAN

CyTHICTP HaNAIITYBaHHS BIPTYaJIbHUX JIOKAJIBHHX MEPeK HAa OCHOBI
KOMYTaTOpIB TOJIATAE y TOMY, MIO KOXKEH TOPT KOMYTaTopy 3aKpIIUIFOETHCS 3a
BHU3HAYCHOIO BIPTYAJIbHOIO JIOKAJIBHOK Mepexero. B pesynbrari KoM HOTepHa
Mepexka (ImaMepeka) AUTAThCS Ha OLThIn APIOHI CETMEHTH Mepeki (ImaMepexki), a
nepenada Oyab-akoro Tpadiky MK By3JaMH PI3HHX CETMEHTIB, Y TOMY 4YHCII 1
LIMPOKOMOBHOTO, Ha KaHAJLHOMY PiBHI OJIOKyeThcs. KoMaHau mist HajalitTyBaHHS
VLAN nHaBeneni y tadm. 3.3.

OO0O0B’s13KOBUM €TanoM Juisi npaBuiibHOl podotn VLAN € HamamryBaHHs
MariCTpajibHUX (TPAaHKIHTOBMX) TIOPTIB. 3acTOCYBAHHA TMOPTIB TAKOr0 THIY
HEOOXITHEe JUIS TOro, mod KOMYTaTOpH OOMIHIOBAIWCSA Kaapamu Oe3 Moawudikarii
ocranHix. [Ipu pomy BigomocTi npo 1ieHTHdikatrop VLAN, 1o MICTATBCS B Kaapi
Ethernet, He OyayTh BTpaueHi MpH MEPECHIIII KaapiB Mix kKomytaropamu. Ha puc. 3.2
MOKa3aHWil (p)parMeHT MOAENI KOMIT FOTEPHOI MEPEekKi, Ha TKOMY CTPITKAMH YOPHOTO
KOJIbOPY BIIMIYEHI MariCTpajbHl KaHaiM. BiAnoBAHI KOMaHM JUIsl HaJallTyBaHHS
MaricTpaJibHUX TOPTIB Ta iX TIePEryaay HaBeaeHi y Tadm. 3.3.

3aBepIIaIbHAM €TaroM HaTANTYBaHHA € 3a0e3MeueHHs MapIipyTH3amil Mik
BIPTYaJbHUMH  MEpeXamMu. 3 1€ MeToKw Ha  (i3udHoMy  1HTEepdeiic
mapmpytuzatopy BO2 fa0/0 wamamroByroThecs joriuni cyOiaTepdeiicm fa0/0.11,
fa0/0.12, fa0/0.13, fa0/0.14.



Tabmuns 3.3 — [Ipuknanu komana i HajnamryBanHs VLAN 1 mapmpyTu3anii

MIK HAMHA

Komanga

\ Omuic

Hanawmysanna VLAN

config) #vlan 11

crBopenns VLAN 11

config-vlan) #name VLAN11l

najaniast VLAN 11 iMem VLAN11

config-vlan) #tend

BUXIJ{ 13 PEKUMY HACTPOHKH BIPTYAILHUX MEPEH

S1¢
S1(
S1(
Sl (config) #interface range fa0/6-8

S1l({config-if-range) #switchport access
vlan 11

npucBoeHns | 1-if BipTyanbHiit Mepexi 6-ro, 7-To Ta 8-T0
mopTiB koMytatopy tumy Fast Ethernet

Sl#show vlan brief afto
Sl#show vlan

nepersan ingopmanii mpo VLAN xomyTaTopy

Hanawmyeanna maziempaivuux nopmie

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

BHOIp Jlana3oHy HOPTIB KOMYTATOPY I
KoHGIrvpyBaHHA

Sl (config-if-range) #switchport mode

trunk

BCTAHORICHHS PEKUMY MaricTpaLHUX KAHATIB JUIs
BIUIOBIJHUX TOPTIB KOMYTATOPY

S1l{config-if-range) #no shutdown

BMHKAHHS BH3HAYEHHX [OPTIB KOMYTATOPY

Sl {config-if-range) #end

BHXIJT 13 PEeXUMY MiIKOHDITYpari

Sl#show interface trunk

KOMaH/1a JUIsl HIEPEBIPKH NPABIILHOCT] HATAIITY BAHHSI
MaricTpajibHUX IOPTIB

R1
R1
R1

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

HacTpoiika Ha MapmpyTuszatopi R1 inTepdeiicy fa0/0 Ges
[P-agpecu 1 MacKH TiTMEpExi

Rl (config) #interface fa0/0.11

BHOIp JOTiIHOTO cyOiHTepdeHCY T TOAATBINOT
HacTpoHKH

Rl (config-subif) #encapsulation dotlg 11

BCTAHOBIICHHST THKALICYJBSIT TEI'YBAHHS Ka/Ip1B 34
cramjaprom 802.1Q

Rl (config-subif) #ip address 172.16.6.1
255.255.255.192

uaianust [P-aipecn sorianomy cydinrepdeiicy (11-i
BIPTYAILHOT Mepexi)

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

HAJIAIITYBaHHA JorigHoro c¢yoinTepdeticy fa0/0.12 Ha
MapmpyTa3atopi BO2 mia 3abesnedenHs
MAapIIPYTH3AIIT M’ BIPTYATBHHMH MEpeKaMu

Rl (config) #interface £a0/0.13

Rl (config-subif) #encapsulation dotlg 13
Rl (config-subif)#ip address 172.16.7.1
255.255.255.128

Hallam Ty BaHust JoridHoro cyointepdeiicy fa0/0.13 na
MapipyTuzaropt BO2 jyist 3ade3tedents
MApIIPYTH3AIT MI¥ BIPTYAILHUMH MEpekaMu

Rl (config) #interface fa0/0.14

Rl (config-subif) #encapsulation dotlg 14
Rl (config-subif) #ip address
172.16.6.129 255.255.255.192

HAIIAIITYBaHHA JorigHoro c¢yoinTepdeticy fa0/0.13 Ha
MapmpyTa3atopi BO2 mia 3abe3nedenHa
MAapIIPYTH3AIIT MI%K BIPTYATBHHMH MEpeKaMu

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

nacrpolika Joriunoro cybinrepdettcy s 3abesneucnms
MapipyTusanii 3 ByzraMu Mepexi BO2, gaxi ne BBiMIUIm
JIO CKIAJTY BIPTYAILHUX MEPEr

N

Se0/0/0
172.16.7.130 P2

a1 FOR

BoO2

WLANIL

F_ A
PC-PT

VLANLL

172.16.6.2

WMLANLZ
172.16.6.64/26 Fa

2960-24TT

T
peeT S2-802

VLAN12
172.16.6.66

mazicmparpii
Kananu

AccessPoint-PT
APD

WLANI4
172.16.6.128/26

Laptop-PT
Laptop1
172.16.6.130

VLAN13
\ 172.16.7.0/25

L)

bi
PC-PT
YLAN13
172.16.7.2

2960-24TT
S3-802

Pucynok 3.2 — @parMeHT IMITAIIIHOT MOZE 3 3a3HAYEHHSIM MariCTpaJibHUX KaHaJIlB
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[P-anpecn ans KOKHOrO JIOTIYHOrO Iif 1HTepdelcy oOHUpaloThCsad 3 4YHCIa
JMOCTYMHHUX aapec BiAmoBiaHO 10 KoxkHOi VLAN (tabn. 2.2). Came m aapecu OyayThb
BUKOPHCTaHI B iKOCTI nunto3iB [1K, 1110 BXoaaTh 10 CKIaay BIpTyaJbHUX Mepex. Cria
BI3HAYMTH, 10 KOKHMH 3 JIOrYHUX CyOiHTep(deiciB Mae BHUKOPHUCTOBYBATH
iHKancysaniio 3a crangaprom 802.1Q. Ha Ttoii Bumamok, skmo y mepexi BO2
MOKYTh OyTH 3actocoBaHl 1K 0e3 npuHane)HOCTI 10 MEBHOI BIPTYaJIbHOI MEPEKI,
JOLIIBHO HajamTyBatd JjoriuHui cybintepderic amas VLAN 1 [5], T106TO0 mns
BIPTYaJIbHOT MEPEK1 32 3aMOBUYBAHHSIM.
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JIOJIATOK B
TIPUKJIAJIM O®OPMJIEHHS OKPEMUX YACTHH
MTOSICHIOBAJIBHOI 3ATIMCKU

MIHICTEPCTBO OCBITU I HAYKHU YKPATHU
MMOJITABCHbKHM JEP)KABHUI ATPAPHUHA YHIBEPCUTET

Kadenpa indopmariiiHux cuctem Ta TEXHOJOT1H

KYPCOBA POBOTA
KP.KM.27.012-113

«KomMmm’1oTepHi Mepexi»

Ha Temy: «[IpoekTyBaHHSI KOPIOPATUBHOI KOMIT FOTEPHOT MEPEkK1»

Bukonas
3m00yBau Bumoi ocBitn  PemerHsk O./].

OCBITHIN CTYIIHb  nepuMii (6akanaBpCbKUii)

3 kypcy  126ICT6x 31 rpynu
OCBITHBOI Iporpamu  [HpopMmariiiHi ynpasisoui
CHCTEMHU

HaBYaJIbHO-HAYKOBOI'O 1HCTUTYTY €KOHOMIKH,

yIpaBIIiHHSA, ITpaBa Ta iHQOpPMaIIHHUX TEXHOJIOTIN
JICHHOT (3a04HO1) (hOpMU HaBYAHHS

HaykoBuii kepiBHUK

[TonraBa — 2027

Pucynok B.1 — 3pa3ok opopmierHs TutyasHoro apkymry KP
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MIHICTEPCTBO OCBITU I HAYKU YKPATHI
HOJTABCHKHIA JEPKABHUI ATPAPHUI YHIBEPCUTET

Kadenpa indopmaiiiiinux cucteM Ta TEXHOJIOTH

3ABJJAHHA
Ha KypcOBY poOOTYy

3100yBayveBi BHIIOT OCBITH 3  Kypcy 126ICTon 31 PyIH, OCBITHHOI IPOTPaMu

[ndopmariiiii ynpapisiooui CHCTEMH

Pemernsiky Onery JIMutpoBuuy

(npi3BuiLe, iM’s1, 10 OaTHKOBI)

1. Tema IIpoekTyBaHHS KOPIOPATUBHOI KOMIT IOTEPHOT MEPEXKI

2. Tepmin 31a4i poO60TH Ha Kadeapy He Mi3HIIIe HIXK « » 2027 p.
3. Ilepenik nutansp, Mo MiAISAraloTh onpamtoBanHoo: 1. Po3paxynok enemenTtiB CKC:

BU3HAYCHHS MICIIb PO3MIIIICHHS POOOYUX MICIIh 3TiTHO BapiaHTy 3aBJaHHs; BU3HAUCHHS MICIS

PO3MIIIEHHS TeJIEKOMYHIKAIiHOI madu; po3paxyHOK KUIbKOCTI HEOOX1IHUX MaTepiaiB JUJIs

CTBOpPEHHS KaOeNbHUX KaHamiB ropu3oHTanbHol nigcucremMu CKC; po3podka miany

POKJIaJIaHHs KaOenpbHUX Tpac Ta po3mimeHHs PM. 2. Po3paxynok IP-anpecanii komn’ roTepHOi

MEpEKi, 10 MPOEKTYETHCS: po3po0Ka cXeMu po3noalTy BuxigHoro 61oky [P-anpec; po3paxyHok

[P-aapecarii koM’ FOTEPHOT MEpEXi, 110 MPOCKTY€EThCS. 3. BinpaltoBaHHS KOMaH]1

HAJAIITYBAaHHS AKTUBHOTO 00JIaTHAHHS KOMIT FOTEPHOI MEpexKi, 10 MPOEKTY€EThCS, MIISIXOM

IMITaIiHHOI 0 MOZIEMIOBaHHs y iporpami Packet Tracer: ctBopeHHs MOz€li IPOEKTOBAHOT

KoMII ' F0TepHOT Mepexi y mporpami Packet Tracer; BignpaiitoBaHHsi KOMaH 1715l HACTPOUKH

iHTepdeliciB Ha KoMyTaTopax Ta Mmapupytuzaropax KM; komannu HanamryBanHs VLAN Ha

OCHOBI1 KOMYTaTOpiB, 0COOJIMBOCTI HajalITyBaHHs MapupyTu3amii Mk VLAN; HanamTyBaHHs

cratnyHoi Mapupytusanii y KM, ontumizanis Tabauibs MapuIpyTH3alii 3a paxXyHOK onepariii

I1JICYMOBYBaHHS MaplIPyTIB; BU3HAYEHHsI Ta BUKOHAHHS KOMaH/J IS 3aXUCTY KOMI FOTEPHOL

MepexIi 3a IONOMOI'O0 CIMCKIB KOHTPOJIIO AOCTYILY; NTepeBIpKa Mpale3JaTHOCTI KOMI FOTEPHOL

Mepexi, sika Oysa po3pobJieHa B pe3yNbTaTi BUKOHAHHS KYPCOBOi POOOTH.

4. Ilepenik 000B’s13k0BOrO rpadiunoro marepiamny: 1. Ilnan npokiaganHs kabeIbHUX Tpac Ta
po3MmilieHHs: pobouux Micips. Cxema (pi3M4HOI TON0JIOT1i KOPIOPATUBHOI KOMIT IOTEPHOT MEPEx1

— MOJZIeJIb MEpEeXi, 1110 BUKOHaHa 3acobamu nporpamu Packet Tracer.

Buxinni nani 3rigao Bapianty Ne 012 .
[Inan noBepxy OyniBi: Ne 1 (puc. B.1) Howmepa ximMHaT 1711
Buxinna [P-anpeca: 172.16.4.0/22 PO3MITIIEHHST POOOYNX MICIIh: 1,7
Kimskicts PM y 'O;BO1;BO2: 78;190:; 18/60/112/35

JlaTa Buavi 3aBIaHHS  « » 2027 p.

KepiBHUK KypcoBoi poOoTn

(migmuc) (Bmacue im’s1, [IPI3BUILIE)

3aBaHHs PUKHSB O BAKOHAHHS

(miamuc 3100yBayda BUIIOI OCBITH) (Bmacue im’s, [TIPI3BUILIE)

Pucynok B.2 — Ilpuknan opopmnenns 3aBnanus Ha KP

47



3aTBepIKEHO 710 APYKY PaJOI0 3 IKOCTI BUILIOI OCBITH CHEL1aJIbHOCTI,
npotokoi Ne 2 Bix 03.09.2024 p.
®opmat 6090 1 /16. ITamip odcernuii (6immit 70-80 /M2 ). YM. npyk. apk. 2,76. ABT. apk. 2,0.
Tupax 10 np. I'apuitypa Times New Roman Cyr.
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