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1 3AT'AJIBHI NTOJIO’KEHHSA

KypcoBuii poboTa 3 TuCHUIUIIHUA «3aXUCT KOMIT'IOTEPHUX MEPEXK» BHUKO-
HYETBCS 3TIHO 3 1HAMBIAYaJbHUM 3aBJIaHHSIM 1 € CaMOCTIMHOI pOOOTOI CTY-
JIEHTA, MPU3HAYCHOIO JIJIS 3aKPIIUICHHS, PO3IIUPEHHS, y3aralbHEHHS 1 MPaKTH4-
HOTO BUKOPWCTaHHS 3HaHb, YMiHb 1 HaBHYOK, OJIEP)KaHUX IIiJl Yac HaBUaHHSI.
[Tix yac BUKOHaHHS KYpCOBOT POOOTH CTY/IEHTH 3400yBalOTh HABUYKH MPOEKTY-
BaHHS KOMIT FOTEPHUX MEPEeX, HAJAIITYBAaHHS MEPEKHOTO OOIaTHAHHS, PO3PO-
Oka BIIMOBO CTIHKHUX KOHQITypalliil, MOAeNtoBaHHS pOOOTH MEPEXi B LIJIOMY Ta
il OKpeMHuX BY3JiB 3a JOMIOMOTOIO0 CY4aCHUX CUMYJISITOPIB.

1.1 3aranbHi BUMOIH 11010 OpraHizauii KypcoBoi podoTun

Opranizaiiiss KypcoBoi poOOTH 31IMCHIOETHCS BIAMOBIIHO 10 «MeToauy-
HUX BKa31BOK 10 0(OPMJICHHS KYpCOBHX IPOEKTIB (po0OiT) y BiHHuUIbKOMY Ha-
I[I0HAJILHOMY T€XHIYHOMY YHIBEPCUTETI», 3aTBEPPKEHOr0 MeTOUYHOIO PaJioko
BHTY.

BianoBinaneHICTh 32 MPaBUIIBHICTh MPUUHATHX PillIeHb, OOIPYHTYBaHb,
PO3pPaxyHKIB Ta SIKICTh O(POPMIIEHHS HECE CTYIEHT — aBTOp pOOOTH.

TemaTuka KypcoBHX poOIT MOKe OyTH THUIIOBOIO 1 CIeliali30BaHO0. 3a-
BJIaHHS Ha CIICIiali30BaHl KypCOBI POOOTH HE3aJeKHO B 00’€KTY MPOEKTY-
BaHHS TOBHHHO Tiepe0adaTH MPOCKTYBaHHS KOMIT IOTEPHOI MEpEeKi, HaJlaIlTy-
BaHHS MEPEKHOT0 00JIaIHAHHS Ta KOMIT IOTEpHE MOJEIIOBaHHS, OyTH y3ToKe-
HUM 3 KEPIBHUKOM 1 KOHCYJIbTAHTOM KYPCOBOi POOOTH 1 3aTBEPKEHUM 3aBily-
BaueM Kadeapu.

KypcoBa po6oTa moBrHHA 32I0BOJILHATH TAKUM BUMOTaM:

— 0o0cAr TEKCTOBOI YaCTHHHU BH3HA4YaeThesd KinbKiCcTIO roguH CPC, ski
BUUISIFOTHCS JIJIsI TUCITUIUIIHA Ha KYPCOBHM MPOEKT HaBYAIHHUM IuiaHoOM (36
roji.) Ta He nepesuiye 50 cropiHok hopmary A4 TEKCTOBOI YaCTHUHU;

— rpagiyHa 4acTHHa MOKE MOJaBaTUCS B TEKCTI MOSCHIOBAILHOI 3amu-
CKU y BUIJIAJII BIANOBIIHUX PUCYHKIB a00 BUHOCUTHUCH B JIOJATKU 3 000B’SI3KO-
BUM KOHKPETHHUM 3a3HAa4€HHSM TrpadiyHOro marepiany B 1HAUBIAyaJbHOMY 3a-
BIAHHI;

— Yy BUINAJKYy MOBHOIO 30Iry T€M KypcoBOi pOoOOTH 1HJMBiAyajbHE 3a-

BJIaHHS MAa€ MICTUTH HE TUIBKU Pi3HI YMCJIOBI BUXIJHI JaH1, aje ¥ nepeadadaru
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CaMOCTITHE BHUKJIQJICHHSI CTYJICHTOM TEKCTY MOSCHIOBAJILHOI 3aMUCKUA 3 METOIO
YHUKHEHHS] BAKOPUCTaHHS €JIEKTPOHHOTO MIabJIOHY.

InpuBinyanbHe 3aBOaHHS B IEPETIK 3MICTY HE BHOCHTHCS Ta Mae OyTu
JPYTOI0 CTOPIHKOIO MICIsl TUTYJIBHOTO JIUCTA. 3pa30K 1HIMBIAyalbHOTO 3aB/IaH-
HS IO KypCOBO1 pOOOTH HAaBEICHO B JOJIATKY A.

Bynp-sxe nepenucyBaHHs MaTepialiB JITEPATYPHUX JHKEPEN a00 €JIeKT-
poHHUX A0KyMeHTIB (enekTpoHHUX KHHUT, INTERNET-caiitTiB) HenmpumycTumo.
SIKIIO CTYIEHT BBaXka€e 3a HEOOXIIHICTh HaBEJIEHHS MEeBHOI KiJIbKOCT1 OMMCOBUX
MaTepiajiB, TO BOHH PO3MIIIYIOThCS y JOIaTKAX.

3riHo 13 3aTBepKEHUM TpadikoM CTyIEHT 3000B’s3aHUM CBOE€YACHO
M0/IaBaTH KEPIBHUKOBI pe3yJbTaTH POOOTH HAJl KYPCOBOIO pOOOTOIO.

1.2 llopsiaok 3aXMCTY KypPCOBOi po0oTH

J1o 3aXHCTy AOMYCKAIOTHCSA KYPCOBI POOOTH, BUKOHAHI B TIOBHOMY 00Cs31
3T1/IHO 13 3aTBEPXKCHUM 1HAUBIIyaJIbHUM 3aBJaHHSIM, ITEPEBIPEH1 KEPIBHUKOM 1
niAnucani HUM «/lo 3aXucTy» Ha TUTYJIBHOMY apKylili 13 3a3HaYCHHSIM JJaTH.

3axuct poOIT IPOBOJUTHCS MyOIIUHO 32 BCTAHOBJICHUM Ipadikom rnepea
KOMICIEIO 3 JBOX-TPhOX BHKJIAJauiB, CKJIaJ SIKOT 3aTBEP/UKYETHCS 3aBiayBaueM
Kadeapu, npu O6e3nocepeHI y4acTi KEpiBHUKA MPOEKTY y MPUCYTHOCTI CTy/e-
HTIB rpynu. CTyJeHT poOUTh NOMOBIAL 3 TeMU 10 S5-10 XBUJIMH 3 BUKOPUCTAH-
HSIM UTIOCTPATUBHOTO MaTepially y BUIJISIIL €JIEKTPOHHOI Mpe3eHTalii abo mJa-

katiB. I1icis 1omoBi Il Y4eHN KOMICIT CTaBISITh TUTAHHS 32 TEMOIO POOOTH.

3a pe3yJbTaTaMM 3aXHCTy KOMICIA Ha 3aKpUTOMY 3aciJiaHHI BH3HAYae
OIIIHKY, SIKa TOTIM OTOJIOIIYETHCS CTYACHTY. Y pe3yJbTaTi 3aXHCTy KypCOBOI
pOOOTH OIHIOETHCS T’ ATUOATHHOIO OIMIHKOIO 1 BIAMOBIAHOI il MOIYJIBHOIO
OIIIHKOIO 32 KPEAUTHO-MOIYJIHHOIO CHUCTEMOIO 3aJIe)KHO BiJl SIKOCTI BUKOHAHHS
Ta 0(OPMIICHHS MTPOEKTY 1 PiBHSI BIAMOBIICH HA 3aNTUTAHHS TIPH 3aXKUCT1 pOOOTH.

KypcoBi poO0oTH, BUKOHaHI HE 32 CBOIM BapiaHTOM 3aBJaHHs, a00 HE B
MOBHOMY 00CS31 Y 3 CYTTEBUMU TOMUIIKaMHU, BUKOHAH1 HE CaMOCTIIHO (PO 1110
CBITYUTHh HEKOMIIETEHTHICTh y PIIIEHHSX Ta MaTepiajax), 10 3aXUCTy He JI0MycC-
KaIOThCS 1 HAMPaBJISIOTHCS KEPIBHUKOM POOOTH HA JOOMPAIIOBAHHS. Y IBOMY
BUIAJIKY Y 3aJIKOBINA B1JIOMOCTI pOOUTHCS 3aIUC «HE OMYIIEHUI», 1110 €KBiBa-
JICHTHO OJIEP>KaHIi OIIHII «HE3aJ0BUIBHO», TOOTO CBIIYHTH MPO TMOSBY aKaje-
MI4HOi 3a00prOBaHOCTI, sIKa MOXe OyTH JIIKB1I0BaHa Ha 3arajbHUX IiJCTaBax.
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1.3 Crpykrypa KP

3a 3mictom KP Mae BiamoBigaTy iHaUBIIyaIbHOMY 3aBJAaHHIO Ha KypCO-
By poOoTy. KP MicTuTh HH3KY OOOB’SI3KOBHX CKJIAJIOBUX YacTHH, MEPENiK Ta
BUMOTH JI0 SIKMX KOHKPETU3YIOThCSI KepiBHUKOM. KOXXKHY CKJIaloBy YaCTUHY He-
00X1JTHO MIOYMHATHU 3 HOBOTO apKyliia.

[Topsimox momanHst 000B’s3K0BUX ckianoBux yacTuH KP 1 ix pexomen-
JIOBaHUI 00CHT:

a) mosicHIoBajbHa 3anucka (I13):

1) turyneHuii apkymr [13;

2) inpuBigyanpHe 3aBaanas Ha KP;

3) 3MicT;

4) anotaris (no 1 crop.);

5) Bty (110 2 cTop.);

6) ocHOBHa (TexHi4Ha) yacTuHa Ta ii po3aiau (30—50 crop.):

— aHaJI3 Cy4aCHUX TEXHOJIOT1H JIOKAJIbHUX Ta TI00aJbHUX MEPEK;

— PO3paxyHOK aJpecHOro MpocTopy;

— BUOIp Ta HANAIITYBAHHA CIIOCO0Y MapIIpyTU3allii,

— KoH(pirypyBaHHs 6a30BUX (QYHKIIIH MapIIPyTHU3aTOPIB;

— MPOEKTYBAaHHSA BIPTyaIbHUX MEPEXK;

— koH(pirypyBaHHs 6a30Bux (yHKII komyTatopiB LAN;

— KoH(IirypyBaHHs nojnaTkoBux ¢yHKid mapmpytuzatopis (DHCP,
NAT To1110);

— koH(irypyBaHHs (GYyHKIIH Oe3neku (HajalTyBaHHs mapodiB, Port
security, ACL Torno);

— HaJIAITyBaHHS BIJJAJICHOTO JOCTYITY 10 aKTUBHOTO O0JIaIHaHHS,

— MOJICJIFOBaHHS Ta TECTYBaHHS POOOTH PO3POOJIECHOT MEPEXKI;

7) BUCHOBKH;

8) mitepartypa;

0) monaTkw;

B) rpadiyHa YacTHHA.

Koxnwuit posznin [13 moxke ckinanaTucs 3 miApO3/iiiB, MyHKTIB, M1IyHK-
TIB 1 T.].



O6c¢sr 113 moBunen ckmagata 30-50 cTOp. MAIIMHOMHMCHOTO TEKCTY Ha
apkymax ¢opmary A4, mpudoMy 00’€M TEXHIYHOI YACTHHH MOBUHEH CKJIAJATH
He meHie 70 % BCi€l 3aUCKU.

[Tepmuii 101aTOK 40 KYpcOBOi poOOTH Ma€e 00OB’A3KOBO MICTUTH TEXHI-
YHEe 3aBAaHHsI, 3pa30K SKOr0 HaBEJEHO B A0JaTKy b.

1.4 Bumoru moao opopMiIeHHS KYpCcoOBoi podoTHn

Odopmrnenns nosicHroBanbHOi 3anucku (I13) mo kypcoBoi pobotu 3aiiic-
HIoeThCs BiAMOBIIHO 10 BUMOT 'OCT 2.105-95. IlosicHioBasibHa 3amucka Kyp-
COBOi poOOTH 3 BpaxyBaHHSIM BUMOT O HOPMATHUBHO-TEXHIYHUX JIOKYMEHTIB
Mae€ 1oJiaBaTUCh Ha apkyiiax namnepy dopmary A4. Ilpu opopmiuenni 113 1o kxy-
PCOBOI pOOOTH CJIiJT 3BEPHYTH yBary Ha Taki OCOOIHMBOCTI:

— BIJICTYIIM TEKCTY BIJl paMKHU 3BepXy 1 3HU3Y He MeHme 10 mm, 3miBa 1
cripaBa He MeHIIe 5 MM, ab3ar; — 5 mpomyckiB (15 Mm);

— HyMepallis ctopiHok 13 B rpadi 7 oCHOBHOTO HamuUCy, MOYMHAIOUH 31
3MICTY;

— 3MICT MICTUTh OCHOBHUM Hamuc 3a Gpopmoro 2, pemra Tekcty 13 —
3a opmoro 2a;

— Bcl miapo3ainu 113 BUKOHYIOTH 3 a03aily MaluMH JIiTepamMu, MoYruHa-
I0YH 3 BEJIMKOI, 32 BUHATKOM 3MICTY 1 JOAATKIB, IKI BUKOHYIOTh IIOCEPEINHI psi-
JIKa BEJIMKUMU JiTepaMu. 3anuc girepatypHux mxepen «JIITEPATYPA».

Texcr II3 BukoHyeTbcst MammHoOmucHUM Ipudrom (1,5 iHTEpBaH,
mpudt Times New Roman, kersibs Ne 14) 3 BucoToro OykB 1 uudp He meHe 2,5
mMM. Ha TuTynpHOMY apKyliii HOMEp He CTaBUThCS, X04a BiH 1 BpaXOBY€ETbCA MPU
HyMeparlii.

[TosicHrOBanbHA 3amucKa BiTHOCUTHCSA O TEKCTOBUX JOKYMEHTIB, SKi
MOJIAIOThCSA TEXHIYHOIO MOBOMK. ['padiuna iHpopMallis Mae MogaBaTUCh y BU-
ISl UTrocTpaitit opopmieHux y peaakropi MS Visio (cxemu, pucyHku, rpadi-
KM, Jiarpamu toulo). Ludposa — y Burisal tadbaue.

CTpyKTypHUMH €JIeMEHTaMU OCHOBHOI yacTuHu 113 € po3ainu, miapos-
JIM, TyHKTHU, MAMYHKTH, nepeniku. KoxeH po3aul peKOMEHIYEThCsl TOYMHATH
3 HOBOI CTOPIHKH. 3arojioBOK po3iiiry 3amucyioTh 3 ab3amy (OCT 2.105-95)
BEJIMKUMH OyKBaMH (BEpXHIN PETiCTp) 3 OUIbII BUCOKOI HACHUYEHICTIO. 3aroJio-
BKH TIJPO3JUIIB 3aIUCYIOTh 3 a03ally Maiumu OykBamu (HMDKHIN pericTp), mo-
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YUHAKYU 3 BEJIUKOLI.

Po3ninu HyMepyroTh NOPSAKOBUMUA HOMEPAMHU B MEKax BChOT'O JOKyMe-
HTa. [licas Homepa KpanKy He CTaBIsATh, a MPOIMYCKalOTh OauH 3HaK. [limposmi-
JU HYMEPYIOTh y MeXKax KOXKHOro po3zaiay 3a ¢opmotro: 3.1, 3.2, 3.2.1, 3.2.2 1
T.4. [Ticist Homepa Kpamnky He CTaBJsATh, a MPOMYCKalTh 0uH 3HaK. [locumanus
B TEKCT1 Ha PO3/I1JIM BUKOHYETHCS 32 (HOPMOIO: «... HABEJEHO B PO3/ILIL 3».

VY TeKcTi UTIOCTpAIii0 PO3MIILIYIOTh CUMETPUYHO 0 TEKCTY MICHs Iep-
III0TO MOCHUJIaHHS Ha Hei a00 Ha HACTYMHIA CTOPIHIN, SKIIO Ha JaHIA BOHA HE
YMIIIYETHCS O€3 MOBOPOTY.

Ha Bci imoctpanii B Tekcti [13 matote 6yt mocunanus. [locunanus Bu-
KOHYIOTb 32 (POPMOIO: «... TOKA3aHO Ha PUCYHKY 3.1» ab0 B Ay’kKax 3a TEKCTOM
(pucynok 3.1). [locwianHs Ha paHilie HaBeJACHI LTIOCTpallii Aal0Th 31 CKOpoYe-
HUM CJIOBOM «IMBHMCH» BIAMOBIAHO B IyKKax (auB. pucyHOK 1.3). Mix imr0CT-
palli€ro 1 TEKCTOM MPOITYCKaIOTh OJIUH PAJIOK (3 1HTEepBaJIn).

Bei imoctpanii B 113 Ha3uBaioTh pUCyHKaMH 1 MO3HAYAIOTh MiJ LIIOCT-
pali€r CUMETPUYHO J0 Hel 3a Takoro popmoro: «Pucynok 3.5 — HaiimenyBan-
Hs pucyHKa». Kparky BKiHIII HE CTaBJISITh, 3HAK MEPEHOCY HE BUKOPUCTOBYIOTh.
SIKo HaMEHYBaHHSA PUCYHKA JOBr€, TO MOTO IPOJOBXKYIOTh Y HACTYITHOMY
PSAIKY TIOYMHAIOYH BiJl HAMEHYBaHHS.

HywmepyroTs inrocTpaliii y Mexax po3JAuiiB, BKa3yloud HOMEpP pO3ILTy 1
MOPSAKOBHM HOMEP LUITIOCTpAIlii B pO3/ILII, PO3IUISIOYN KpamnKkoro. JI03BOIsS€EThCS
HYMEpYBaTH LTIOCTpallli y MeXaX BCbOrO TOKYMEHTA.

Tabmuiro po3MINIYIOTh CUMETPUYHO JI0 TEKCTY IMICIs MEPIIOro MOCH-
JIaHHS Ha JaH1d CTOpIHII a00 Ha HACTYIIHIM, SKIIO HA JaHiii BOHA HE MOMIIIA-
€TBHCS 1 TAKUM YUHOM, 1100 3py4dHO OyJI0 ii po3risaaTu 6€3 moBopoTy abo 3 mo-
BOPOTOM Ha KyT 90° 3a TOAMHHUKOBOIO CTPUIKOIO.

Han Tabnuniero po3mintytoTs il HOMep 1 Ha3By 3a (popmoro:

Tabmuis —

(aOMeEp) (na3Ba Tabmumi)

Ha Bci Tabnuii MaroTh OyTH MOCUIIAHHA: «HaBeAeHO B Tabmuii 3.1»; abo

B JAyXKax mo Tekcty (tadmuus 3.1). [locunanHs Ha paHillle HaBeJICHY TaOIHUIlIO
JAI0Th 31 CKOPOYEHUM CJIOBOM "muBHUCH" (IuB. Tabmwmis 3.1) 3a XoqoM 4 B KIiHIT
PEYCHHSI.



2 3MICT KYPCOBOI POBOTH

KypcoBa po6ota 3 nuctumuiiau «3axucT KOMI'TOTEPHUX MEPEX)» Mmepe-
O0avae po3poOKy KOPIOPATUBHOI Mepexki, KOH(PIrypyBaHHS aKTUBHOTO OOJa-
HaHHS Ta KOMIT IOTEPHE MOJEIIIOBAHHS 3 BUKOPUCTAHHSAM Cy4aCHUX CHUMYJISITO-
P1B KOMIT FOTEPHUX MEPEXK.

2.1 Anani3 3aB1aHb HA KyYPCOBOi po00oTH

Kosxen 13 eTariB BHUKOHAaHHS KypCOBOi pOOOTH IOBHMHEH IepeadadaTH
OaraToBapilaHTHHUI aHali3, OOTPYHTOBAHICTh PILLIEHb, MOPIBHSUIbHY XapaKTepuc-
THUKY Ta OLIHIOBaHHS BIAMOBITHUX MapaMeTpiB.

KinbkicTh BapiaHTIB 3aBJJaHb BUKIIIOUAE MOKIIMBICTH MOBHOTO MOBTOPIO-
BaHHS 3aBJIAHHS SIK B ME€XaX IPYIH, TaK 1 B CYMDKHUX IpyINax HaBYaJbHOTO IO-
TOKY. BapianTu 3aBaHb OPIYHO OHOBITIOIOTHCS.

[HauBiyanbHe 3aBIaHHS Ha BUKOHAHHS KypCOBOi poOOTH (IUB. J1oAa-
TOK A) nepeadadae po3poOKy KOPIOPATUBHOT KOMIT IOTEPHOI MEepexi, 10 CKJIa-
JA€THCS 3 KUIBKOX CETMEHTIB JIOKAJIbHUX MEpexk, 00’ €THAaHUX MikK COOO0I0 3 BHU-
KOPUCTaHHSM MAariCTpalibHUX 3'€THAHHSIM JIOKAIBHUX Mepex. Jlo po3poOku Ko-
YHOT JIOKaJIbHOI MEpeXki BUCYBAIOThCA PI3HI BUMOT'H, 30KpEMa CTOCOBHO PO3IO-
Iy aJpecHOro MpocTopy, CIOco0y MapLIpyTu3allii, MEXaHI3MIB 3aXHUCTy Ta
B1JIJTAJICHOTO JIOCTYIY TOIIIO.

[Tpu npoekryBanni nepuioi LAN HEOOX1THO ONTHUMAaIBHO MOMUIATH afl-
pecHUI MPOCTIp 3 BUKOPUCTAHHSM MAacCKH 3MIHHOI JTOBKWHH, HAJIAITyBaTH CTa-
TUYHY MapIIPyTU3AIlil0 TAKUM YHHOM, 100 KUTHKICTh 3alMCIB B TaOIUIAX Ma-
puIpyTHu3aiii Oyina MiHIMaJIbHOIO, HAJMAIITYBATH MEXaH13MHU NaKeTHO1 (UIbTparii
3a JOTIOMOT010 CIHCKIB KepyBaHHs noctynom ACL.

TpeTs nokanbHa Mepeka — Mepeka Jjata IEeHTPY MICTUTh Hadip cepBe-
piB, 3’€AHAHUX MK COOOIO 3a JOTIOMOTOI) KOMYTaTOPiB 3 BUKOPUCTAHHSIM TeX-
HOJIOT11 BIpTyaJdbHUX JIOKaNbHUX Mepek VLAN Ta BUKOPUCTaHHSIM BIJIMOBO
CTIAKHX €JIEMEHTIB.

JIs1 3aXUCTy aKTUBHOTO OOJagHAHHS BiJ HECAHKIIOHOBAHOTO JIOCTYIY
Ha BCIX MapIipyTu3aTopax 1 KOMyTaTopax HEOOXITHO HaJalITyBaTH MapoJi Ha
NPUBLICHOBAHUI PEXUM Ta PEKUM BiIJAICHOTO Ta KOHCOJIBHOTO TepMiHamy. Ha
nuiro30Bux mapimpyruzatopax LAN1 1 LAN2 mae mpairoBaTi cepBic TpaHCIIs-
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1ii mepexxeBux aapec NAT, skuit, 3 01HOTO 00Ky, JO3BOJIUTH 30€perTH IMyOIiuH1
aZpecH, a 3 THIIOTO OOKY — IMIJABUIIUTH PIBEHb 3aXHUIICHOCTI BHYTPIIIHIX Me-
peKX.

JIns mepeBipKU Tpane3aaTHOCTI Mepeki HeOOX1THO CKOPUCTATUCh YTH-
JitTamMu  ping, traceroute Ta BOYJIOBaHMM IHCTPYMEHTApPIEM CHUMYJIATOPA
KOMIT FOTEPHUX MEpeX. 30Kpema i KOHTPOJII0 KOPEKTHOCTI HalallTyBaHHS
ACL cnig chopmyBaTu NPOTOKOJIBbHI OJOKH JaHUX AJS PI3HUX MPOTOKOJMIB 1
MIPOJIEMOHCTPYBATH Mpoliec iX QiIbTpallli Ha MapIIpyTHU3aTOPi, HA SKOMY HaJja-
mroBano ACL.

2.2 Pexomenaanii moao Bukiaagens 3micry 13

Turyneauii apky 113 HaBeneHo y nonatky B.

[Ticist TUTYJBHOTO apKyIly PO3MIITYEThCS apKyll 3 1HAMBIIyaJIbHUM 3a-
BJIAHHSIM, BUKOHAHUH y BIJTOBITHOCTI 3 IOJATKOM A.

Jlasmi po3MINTYEThCS apKYIII 31 3MICTOM.

TexcT BcTymy, KU PO3MILILYETHCS MICHS 3MICTY, IOBUHEH OYTH KOpOT-
KHM 1 BUCBITJIIOBATH NTUTAHHS aKTYaJlbHOCTI, 3HAUE€HHS, CYy4YaCHUHN pPIBEHb 1 MPH-
3Ha4YeHHs KypcoBOi poOOTH. Y BCTyMi 1 Jali 32 TEKCTOM HE J03BOJISIETHCS] BUKO-
PUCTOBYBAaTH CKOPOYEHI CJIOBA, TEPMiHU, KPIM 3araibHONPUNHATHX.

Berym (1-2 cTtop.) moBUHEH BUCBITIIOBATH CYyYacHUN CTaH TEXHOJIOTIH
MPOEKTYBAHHS 3aXUIICHUX KOPIMOPATUBHUX MEPEK, METy Ta 3arajbHy MOCTAaHO-
BKY 3aJ1a4l, aKTyaJIbHICTb, sIKa MOBUHHA MOJJaBaTUCh B OCTAHHbOMY a03alll BCTY-
1y, 3 METOI0 CTUCJIOTO BUKJIQJICHHS CYT1 pO3POOKH.

B ocHoBHii1 yacTuHI oscHIOBaNbHOI 3anucku 10 KP BukiagaroThcs po-
3paxyHKH aJpEeCHOr0 MPOCTOpYy, TAOMUIl MapUIpyTH3alii 3 OOIPYHTYBaHHAM
KOXKHOTO PSIKY, KOMaHIM KOH(ITYpyBaHHS aKTUBHOTO OOJIaJIHAHHS 3 BiJIMOBII-
HUMHU TOSICHEHHSIMH TOIIO.

Po3paxyHkoBa yacTuHa Mae OyTH JIOTIYHO TOB’s3aHa 3 TEOPETUYHUMU
BIJIOMOCTSIMU T€MH POOOTH, CYNPOBOKYBATHCH UIIOCTPATUBHUM MaTepiajioMm
(cxemamu, niarpamamu) a00 TaOIUIIMU 3 000B’I3KOBUM MOCUJIAHHSM Ha I PH-
CYHKHU (TaOJuIIl) 32 TEKCTOM MOSICHIOBAJIBHOI 3aITUCKH.

AHaJTITHYHO-PO3PAXYHKOBHI PO3JLIT € OCHOBHOIO YaCTHHOIO MOSICHIOBA-
JILHOI 3aIMCKHU 3a 00csiroM Ta 3MicToM. [Ipu BukoHaHHI 11i€i yactTunu KP crif
JOTPUMYBATUCh OOTPYHTOBAHOTO 1 apryMEHTOBAHOTO CTHJIIO BHUKJIQJCHHS Ta
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BpaxyBaTH MOJKJIMBI BapiaHTH PO3B’sI3aHHS TOCTABJICHO1 3a/ayl Ha IIiJICTaBi
MPOBEICHOIO aHali3y BIIOMUX PO3B’sA3KIB. APryMEHTalllsl 0 TEKCTY MOBUHHA
H1CUIIOBATUCH BIANOBIIHUMU pO3paxyHKaMu, rpadikamu, giarpamamu, Tabiu-
LSIMU TOUIO.

VY migpo3maini, npucBsiueHOMy npoekTyBaHHIO Mepexi LANI cmig 3Bep-
HYTH yBary Ha ONTHUMaJbHUI pO3NOALNT aapecHoro mpoctopy. HeBukopucrani
aJpecyu MarTh YTBOPIOBATH MOCTIJOBHUI OJIOK Ha MOYaTKy a00 B KiHIII Jiama-
30Hy. Taliui mMapuipyTH3aiii MOBUHHI MaTH MIHIMaJbHY KUIBKICTh 3aIlUCIB,
IO JTO3BOJIUTH MIHIMI3yBaTH 3aTPUMKY OOpOOKH MaKeTiB Ha MapIIpyTH3aTOPI.
Cnucku KepyBaHHS JOCTYIIOM TMOBHHHI MaTH MIHIMAaJbHY KIJIBKICTh PSIKIB Ta
OyTH pO3TalIoOBaHi B HAMONITUMAILHIIIOMY MiCIIi.

VY migpo3aiii, npucBiYeHOMY MpoeKkTyBaHHIO Mepexi LAN2 cuin mpo-
aHaJli3yBaTu MepeBard Ta HEJOJIKH PI3HUX MPOTOKOJIIB MaplupyTH3allli, Jera-
JILHO 3yNMUHUBIIKUCH HA MPOTOKOJI, 110 BIAMOBIAa€e BapiaHTy. MaroTh OyTH AeTa-
JHHO BUCBITJICHI BCl €Tany KOHITYpyBaHHS AMHAMIYHOI MapLIpyTH3alii Ta Me-
TOIM TIepeBipKU KopekTHOCTI. Cilijl 3B€pHYTH yBary, 1o ajis mporokosiB RIP Ta
EIGRP xapaktepHuM € mporec aBTOMaTHYHOTO 00’€HAHHS MapuIpyTiB (auto
summarization), 10 MOK€ MPU3BECTH J0 HEKOPEKTHOI pOoOOTH MapIIpyTHU3aTO-
pa.

VY migposaini, npucBsueHOMy IpoekTyBaHHIO Mepexi LAN3 ciig 3Bep-
HYTH yBary Ha KOpEKTHE HaJallITyBaHHS BIPTyaJbHUX JIOKAJTbHUX MEPEX, BUOIP
BIPHUX PEKUMIB POOOTH MOPTIB KOMYTATOPiB, MIHIMI3allli KIJIBKOCTI (PI3UUHUX
iHTepdeiciB 1 MOPTIB TSl 3’ €IHAHHS AKTUBHUX MPHUCTPOIB, CTBOPUTH arperoBaHi
KaHaJIM JUIsl MABUIIEHHS CYMapHO1 IPOIYCKHOI 31aTHOCTI Mk cepBepamu. Ciia
TaK0X 3a0€3MEeYUTH MOXKJIUBICT BIJJIaJICHO JOCTYIY O aKTUBHUX MPHUCTPOIB 3
HEOOX1THUM pIBHEM O€3MEKH a TaKOXX CTBOPUTH 30MTKOBI MITKIIOYEHHS MIX
KOMYTaTOpaMHu.

JInst neMoHcTparltii mpare31aTHOCTI CIPOSKTOBAHOI MEPEX1 CJIiJ] HABECTH
pe3ynbTaTH MEPEBIPKU JOCSKHOCTI (200 HETOCSIKHOCTI) OKPEMHUX MPUCTPOIB 3
MOSICHEHHSIM OTPUMaHUX PE3yJIbTaTiB.

BucHoBku opopMIIsIOTH 3 HOBOT TPOHYMEpPOBaHO1 CTOpiHKK. BoHM € 3a-
KJIFOYHOIO YaCTUHOIO, T1JICYMKOM BUKOHAHOT'O KypcoBoi pobotu. TyT ciin Bifo-
Opa3uTH MOCHIIOBHICTh BUKOHAHHSI pOOOTH, OXapaKTePU3yBaTHU CIPOCKTOBAHY
MEpEeXy 3 TOYKH 30py HaJIMHOCTI, 3aXMIIEHOCTI, MacIITabOBaHOCTI, PEKOMEH-
Jarii Moo iX MOJANBIIOr0 BJOCKOHAJICHHs. TakoX CIiJ BiAOOpa3uTu Te, Kl
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HABUYKH 3700yTi i1 4aC BUKOHAHHS KypCOBO1 POOOTH.

[Tepenik mocusiaHb MICTUTh MEPEIIK JIITEPATypPHUX JKEpeEs, Ha SKi IO0-
BUHHI OyTH 00OB’SI3KOBI MMOCHJIAaHHS B TEKCTI MOSICHIOBAJIBHOI 3anucku. Jlo me-
pemiKy peKOMEHIYEThCS BKIIOUUTH 5-9 JiTeparypHux jxepen. Ile ocHoBHI mij-
PYYHUKH, HAaBYAIbHI TOCIOHUKH, METOIUYHI MaTepiain, TOBITHUKH, TIEPIOTUIHI
BuaaHHs. JlitepaTypa (KHUTH, CTATTi, MATEHTH, KYPHAJIM) B 3araJiIbHUN CIHUCOK
3alUCY€EThCA B MOPSAIKY MOCHJIAHHS Ha Hei B TekcTl. [locunanns Ha niTepaTypHi
JDKeperna HaBOJITh B KBaJAPATHUX TyXKKaxX [...], BKa3ylouu MOPSAIKOBUNA HOMEP
3a CITUCKOM.

JlitepaTypHl JKepelia 3aluCylOTh MOBOIO OpHUTIHANY BIJAMOBIAHO [0
JACTY 7.1:2006 (nuB. nomatok I'). B criircky KOKHE JKEpeio 3amucyroTh 3 ab-
3a1ly, HyMepyIoTh apaObChbKUMU U paMu, MOUYNHAIOYH 3 OJUHUIII.
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3 3ABJIAHHSA HA KYPCOBY POBOTY

Metoto KypcoBoi poOOTH € po3poOKa KOPHMOPATUBHOI KOMII FOTEPHOI
MEpEeXI, 10 CKIIAJIAEThCS 3 TPhOX JIOKAIbHUX MEPEX (LIeHTpaibHuM odic, Biaaa-
JeHult odic Ta JaTaneHTp), 3’ €THAHNX Yepe3 MariCTpalbHy MEPEKY 3 BUKOPHC-

TaHHAM OaraTo 30HOBOI MaplIpyTH3allii, K MOKa3aHo Ha puc. 1

LANI1 LAN2

A LAN3

’

Pucynok 1 — CtpyKkTypHa cxeMa KOpIopaTUBHOI MEPExKi
3.1 [IpoexTyBanHs Mepexi HeHTpaabHOro ogicy (LAN1)
Mepexa 1neHTpaibHOro oicy ckiiagaerbes 3 At miapo3aniB (Netl-

Net5), KITbKICTh KOMIT IOTEPIB B KOXKHOMY 3 SIKUX BU3HAua€eThCs Tabi. 1, Ta mMe-
pexi Net6, 1e po3TalioBaHui JOKaJILHUH cepBep oro odicy (puc. 2).

Srvl Sw6 Rt1

R4
e Cs v
swi_/ \SwZ Swa / Sws

Sw3
4
Netl Net2 Net3 Net4 Net5
- J

gf y g’f ] 2] ]
PC1 PC2 PC3 PC4 PC5
LAN1

Pucynok 2 — CTpykTypHa cxeMa Mepexi LIECHTPaIbHOTO odicy

13



Tabmuus 1 — Buxigai gani ays agpecariii XOCTiB MEpexki IEHTPAITBHOTO
odicy

NoBap. | IP-agpeca KinbkicTh XOCTIB

Netl | Net2 | Net3 | Net4 | Net5
1 172.16.50.0 10 5 5 |13 11
2 172.16.2.0 120 | 25 4 10 12
3 10.0.3.0 60 5 13 27 25
4 192.168.4.0 5 4 11 25 | 120
5 172.17.5.0 60 55 10 23 11
6 10.1.6.0 12 11 | 120 5 25
7 192.168.7.0 28 26 60 10 4
8 172.18.8.0 100 | 28 4 8 10
9 10.2.9.0 55 24 11 20 18
10 192.168.10.0 | 12 10 58 25 5
11 172.19.11.0 28 25 70 5 9
12 10.3.12.0 40 50 10 3 27
13 192.168.13.0 | 15 7 11 48 50
14 172.20.14.0 5 3 47 | 100 | 12
15 10.4.15.0 13 10 2 46 | 110
16 192.168.16.0 | 10 | 110 5 12 10
17 172.21.17.0 58 55 7 15 5
18 10.5.18.0 100 | 28 13 4 5
19 192.168.19.0 | 28 10 12 50 61
20 172.22.20.0 90 25 10 5 5
21 10.6.21.0 120 | 50 12 5 4
22 192.168.22.0 | 12 10 58 28 20
23 172.23.23.0 | 115 | 25 12 4 5
24 10.7.24.0 5 5 28 87 12
25 192.168.25.0 | 60 60 28 5 10
26 172.24.26.0 | 120 | 28 10 5 5
27 10.8.27.0 28 28 13 10 60
28 192.168.28.0 | 28 60 60 12 13
29 172.25.29.0 60 60 10 5 29
30 10.9.30.0 120 | 12 29 4 5

BiamoBimHO 10 KITBKOCTI KOMITIOTEPIB B KOKHOMY MiAPO3/LIl BUOpaTH
MacKH MigMepex, 3p00HUTH PO3paxyHOK ajpec MiAMEPEX Ta ajpec XocTiB. Mac-
KA MaroTh OyTH BHOpaH1 oNTUMaIbHUMH. BU3HAUNTH, CKIIBKHU aJipec B KOXKHIM
MIMEPEeKl 3aJUIITUINCh BUIbHUMU. HapucyBaTu KpyroBy jiarpamy, O3HauUB-
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IV Ha Hii BCl CETMEHTHU aJIpec, sKi 0ysio BUILIEHO. BU3HAUMTH, CKITBKH TII€ TIi-
JIMEPEX 1 IKOTO 00CATY 3aIUILUIUCH HE3aI1STHUMHU.

Ha mapmpytuzaropax Rt2-Rt4 namamryBatu DHCP-cepgic 1 3a6e3neun-
TH JIWHaMIiYHE MPU3HAYCHHs ajpec Xoctam B Mepekax Netl-Net5. HamamryBa-
TH CTATUYHY MapIIPyTH3AIII0 TAKUM YHHOM, 00 KUTBKICTh 3aMMCIB B TaOIHUIT
MapuIpyTu3alii KOKHOTO MapuIpyTu3aropa 0ysa MiHIMaJIbHOIO.

HanamryBatu 3 crtangapTHi Ta 2 pO3MIMPEHI CIHCKUA KEPYBaHHS JTOCTY-
noM (ACL), sxi OynyTh 3a00pOHATH MPOXOKEHHS Tpadiky BIAMOBIIHO 0
Tabmumi 2. ACL mMatoTh OyTy po3TalloBaHi B HaHONTUMaJIbHIIIOMY Micii. Tunu
npoTokoiB s posmupennx ACL HaBeaeHo B Tabmwmili 3.

Tabmuns 2 — BuxigHi AaHi Juist HaJallITyBaHHs CIIUCKIB KEPYBaHHS JJOCTYIIOM

Ne CraHgapTHi Pozmmpeni

Bap. | Biamp. | orp. | Bigmp. | oTp. | Bimmp. | orp. | Bigmp. | orp. | Nempot. | Bigmp. | otp. |Nempor.
1 NET3 | NET4 | NET1 | NET2 | NET4 | NET3 | NET2 | NET3 | 6,13,15 | NET1 | NET5 | 28,9
2 NET3 | NET6 | NET5 | NET3 | NET4 | NET2 | NET1 | NET4 | 6,7,15 | NET3 | NETS | 9,10,12
3 NET5 | NET3 | NET1 | NET6 | NET2 | NET3 | NET3 | NET1 | 11,12,13 | NET2 | NET5 | 8,14,15
4 NET4 | NET2 | NET2 | NET1 | NET4 | NET6 | NET2 | NET5 | 1,58 NET1 | NET3 | 3,12,13
5 NET2 | NET3 | NET4 | NET5 | NET1 | NET4 | NET4 | NET6 | 6,8,10 | NET5 | NET1 | 2,4,8
6 NET4 | NET5 | NET5 | NET4 | NET3 | NET1 | NET5 | NET2 | 5,68 NET3 | NET6 | 9,13,15
7 NET5 | NET4 | NET3 | NET1 | NET2 | NET5 | NET3 | NET6 | 3,4,12 | NET5 | NET3 | 89,11
8 NET3 | NET5 | NET1 | NET5 | NET4 | NET6 | NET3 | NET4 | 2,10,15 | NET5 | NET1 | 7,11,12
9 NET2 | NET1 | NET4 | NET6 | NET5 | NET2 | NETS5 | NET3 | 4,7,12 | NET1 | NET2 | 6,8,14
10 | NET1 | NET6 | NET5 | NET2 | NET3 | NET1 | NET4 | NET1 | 3,12,14 | NET2 | NET3 | 5,9,12
11 | NET5 | NET1 | NET4 | NET6 | NET1 | NET2 | NET1 | NET3 | 7,11,15 | NET4 | NET5 | 1,10,12
12 | NET4 | NET2 | NET2 | NET1 | NET3 | NET6 | NET4 | NET1 | 58,10 | NET5 | NET4 | 4,12,14
13 | NET2 | NET3 | NET1 | NET5 | NET5 | NET3 | NET5 | NET4 | 7,89 NET3 | NET6 | 59,11
14 | NET4 | NET1 | NET5 | NET4 | NET1 | NET2 | NET3 | NET5 | 1,7,10 | NET1 | NET5 | 4,7,12
15 | NET1 | NET6 | NET3 | NET5 | NET2 | NET1 | NET2 | NET1 | 2,79 NET4 | NET3 | 3,10,15
16 | NET3 | NET1 | NET2 | NET6 | NET4 | NET5 | NET1 | NET3 | 4,12,14 | NET5 | NET2 | 2,6,7
17 | NET2 | NET5 | NET1 | NET3 | NET5 | NET4 | NET5 | NET1 | 6,9,12 | NET3 | NET4 | 1,811
18 | NET4 | NET3 | NET5 | NET1 | NET3 | NET5 | NET4 | NET2 | 3,6,7 NET1 | NET2 | 2,6,8
19 | NET5 | NET2 | NET3 | NET4 | NET1 | NET6 | NET2 | NET3 | 6,9,12 | NET3 | NET1 | 2,7,11
20 | NET3 | NET4 | NET5 | NET3 | NET4 | NET1 | NET4 | NET5 | 1,13,14 | NET5 | NET3 | 2,4,12
21 | NET3 | NET4 | NET5 | NET1 | NET4 | NET2 | NET5 | NET4 | 3,812 | NET4 | NET6 | 4,7,15
22 | NET5 | NET3 | NET1 | NET2 | NET2 | NET3 | NET3 | NET5 | 2,4,9 | NET2 | NET1 | 28,15
23 | NET4 | NET1 | NET2 | NET6 | NET4 | NETS | NET2 | NET5 | 9,11,15 | NET1 | NET5 | 4,6,12
24 | NET1 | NET3 | NET4 | NET5 | NET5 | NET1 | NET4 | NET1 | 8,10,11 | NET5 | NET4 | 4,12,14
25 | NET4 | NET1 | NETS | NET4 | NET1 | NETS | NET1 | NET2 | 3,11,12 | NET3 | NET5 | 7,13,15
26 | NET5 | NET4 | NET3 | NET1 | NET2 | NETS5 | NET3 | NET1 | 6,12,14 | NET2 | NET5 | 5,9,10
27 | NET3 | NET5 | NET1 | NET5 | NET4 | NET3 | NET5 | NET3 | 3,9,12 | NET4 | NET1 | 58,9
28 | NET2 | NET6 | NET4 | NET3 | NET1 | NET2 | NET5 | NET4 | 1,11,12 | NET1 | NET5 | 1,6,10
29 | NET1 | NET3 | NET5 | NET2 | NET3 | NET1 | NET3 | NET1 | 2,12,14 | NET5 | NET4 | 36,8
30 | NET5 | NET1 | NET3 | NET4 | NET5 | NET3 | NET1 | NET5 | 5,10,11 | NET3 | NET5 | 2,4,12

15




Tabmuns 3 — Ilepenik mpotokoiB 1t HadamTyBaHHIACL

Neri/mt [Iporokoi TTopT Neri/mt [Iporokoi ITopt

1 DNS 53/UDP 9 POP3 110/TCP
2 FINGER 79/TCP 10 SFTP 115/TCP
3 FTP 21/TCP 11 SMTP 25/TCP
4 HTTP 80/TCP 12 SNMP 161/UDP
5 HTTPS 443/TCP 13 SSH 22/TCP
6 IMAP 143/TCP 14 TELNET 23/TCP
7 NETBIOS 137/TCP 15 TFTP 69/UDP
8 PING

3.2 IIpoexTyBanHs Mepexi BiggaaeHoro ogicy (LAN2)

CtBopuTH MeEpeXy BIANOBIIHO HOMEPY BapiaHTy, BpPaxOBYIOUU THI
3’€IHAHHS MK MapHipyTuzaropamu. Bapiantu cxem HaBeneHo Ha puc. 3-12.
VYpara! ¥V 1abm. 4 BkazaHO TUIbKHM MOCIiI0BHI (Serial) 3’e€qHaHHs Ta BIAMOBIIHI
npoTtokoiu, Bci iHm — FastEthernet. Po3noninutu agpecHuiit mpocTip Takum
YUHOM: B MEpeXkax, 1o 3’€IHYIOTh MapIIpyTU3aTOpH, BUKOPUCTOBYBATH TIpe-
dbikc 30 (macka 255.255.255.252), Bech BUIBHUI NPOCTIP, IO 3aIMIIAETHCS, Pi-
BHOMIPHO TOUIMTH MiX MEpexamu, B sIKUX po3aramoBani Switchl-SwitchS.
HanamrryBatu MmapiipyTu3aliito BiJiIOBIIHO 10 HOMEpa BapiaHTy.

Swl Q PC3 Sw2

Pucynok 3 — CrpykrypHa cxema BijjianeHoro odicy Nel
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Tabmusg 4 — BuxigHi gaHi A1 HaJaITYBaHHS MEPEXKI BiamaneHoro odicy

No Ne |P-aﬂpeca Serial Serial o3 Tumn map-
Bap. | cxemn mIpyTU3aLii
1 10 192.168.50.0/24 | Rt1-Rt4 | Rt3-Rt5 | Rt5 RIP
2 2 192.168.2.0/24 | Rt1-Rt2 | Rt1-Rt3 | Rt2 OSPF
3 3 172.17.3.0/24 Rt1-Rt3 | Rt1-Rt2 | Rt3 EIGRP
4 4 10.1.4.0/24 Rt1-Rt2 | Rt2-Rt4 | Rt4 Craruuna
5 5 192.168.5.0/24 | Rt1-Rt2 | Rt2-Rt3 | Rt5 RIP
6 6 172.18.6.0/24 Rt3-Rt4 | Rt3-Rt2 | Rt5 OSPF
7 7 10.2.7.0/24 Rt2-Rt3 | Rt1-Rt2 | Rt4 EIGRP
8 8 192.168.8.0/24 | Rt1-Rt2 | Rtl-Rt4 | Rt3 Craruuna
9 9 172.19.9.0/24 Rt1-Rt4 | Rtl-Rt2 | Rt2 RIP
10 10 10.3.10.0/24 Rt4-Rt5 | Rt4-Rt2 | Rtl OSPF
11 1 192.168.11.0/24 | Rt4-Rt3 | Rt3-Rt5 | Rt2 EIGRP
12 2 172.20.12.0/24 | Rt1-Rt4 | Rt3-Rt4 | Rt3 Craruuna
13 3 10 .4.13.0/24 Rt2-Rt5 | Rt3-Rt5 | Rt4 RIP
14 4 192.168.14.0/24 | Rt4-Rt5 | Rt5-Rt3 | Rt5 OSPF
15 5 172.21.15.0/24 | Rt1-Rt3 | Rt3-rt4 Rtl EIGRP
16 6 10.5.16.0/24 Rt2-Rt3 | Rt1-Rt3 | Rt4 Craruuna
17 7 192.168.17.0/24 | Rt3-Rt5 | Rt5-Rt4 | Rt3 RIP
18 8 172.22.18.0/24 | Rt2-Rt5 | Rt4-Rt5 | Rt2 OSPF
19 9 10.6.19.0/24 Rt4-Rt5 | Rt2-Rt5 | Rtl EIGRP
20 10 192.168.20.0/24 | Rt1-Rt3 | Rt3-Rt5 | Rt2 Craruuna
21 1 172.23.21.0/24 | Rt1-Rt3 | Rt3-Rt2 | Rt3 RIP
22 2 10.7.22.0/24 Rt2-Rt5 | Rt4-Rt5 | Rt4 OSPF
23 3 192.168.23.0/24 | Rt4-Rt5 | Rt1l-Rt2 | Rt5 EIGRP
24 4 172.24.24.0/24 | Rt5-Rt3 | Rt3-Rt4 | Rt5 Craruuna
25 5 10.8.25.0/24 Rt4-Rt5 | Rt2-Rt5 | Rt4 RIP
26 6 192.168.26.0/24 | Rt3-Rt4 | Rt5-Rt3 | Rt3 OSPF
27 7 172.25.27.0/24 | Rt1-Rt4 | Rt2-Rt3 | Rt2 EIGRP
28 8 10.9.28.0/24 Rt2-Rt4 | Rt3-Rt5 | Rtl Craruuna
29 9 192.168.29.0/24 | Rt3-Rt4 | Rt1-Rt5 | Rt2 RIP
30 10 172.26.30.0/24 | Rt1-Rt4 | Rt3-Rt2 | Rt3 OSPF

Swl Rtl

S
—
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Pucynok 4 — CtpykTypHa cxema BinganeHoro odicy No2

Swl Rtl
PC1 - 7
F 7
Sw2 \R‘B Sw3 PC3

PC4 Sw4 Rt4 Ri5

e

Pucynok 5 — CtpykTypHa cxema Bi1aI€HOTO O(bicy Ne3

PC2

PC1 Swl Rtl Rt2 Sw2
& —S o—ar—J

PC3 w3 Rt3 Rt4

"-? Rt5

PC5 SW5

g—

]

Pucynok 6 — CtpyktypHa cxema BijjaieHoro odicy Ned

PC1 Swl Rtl R©2 Sw2 PC2
—r— Fo—ar—)

PC3 Sw3  Rt3

F 7 . y ?

PC4 Sw4 Rt R5  Sw5 PCS
== — & » ‘h}, . ==
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Pucynok 7 — CtpykTypHa cxema BijganeHoro ogdicy Ne5

PCl  Swl Ril RE2 PC2

PC4 Sw4 RtS w

Cl—@#— Ry
—

PCl Swl Rt R©2 sw2  PC2

PC4  Swa R4 /ws PC5

(a7 &5 = =
— _J ' —_—
5

Pucynok 9 — CrpykrypHa cxema BijjaneHoro ogicy Ne7

Rtl Swl PC1

SW3

Q PC3

Sw5 PC5
Rt5 | "j—d—[:]:},’

Pucynok 10 — CtpykTypHa cxema BigaaaeHoro ogicy Ne§
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Pucynok 11 — CrpykrypHa cxema BigjganeHoro odicy Ne9

PC1 Swl Rt Rt2 sw2  PC2

I__,_l*“ B S d_E]
e — 1 e — 1
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Pucynok 12 — CrpykTypHa cxema BigaaaeHoro ogicy NelQ

3.3 IlpoextyBannsa Mepexi nataueHTpy (LAN3)

[ToOynyBaTu Mepexy, Ky oka3zaHo Ha puc. 13.
CrBoputn Ha koxxkHOMY kKomyTaTopi VLANI, VLAN2 ta VLAN3. VBec-

™ 10 VLANIL, VLAN2 ta VLAN3 noptu BiANOBIAHO HOMEPY BapiaHTy (Tabd.
5). Srvl 1 Srv2 mig’egHatd 10 NOPTIB, O BXoaATh 10 VLANI, Srv3 i1 Srv4
i’ €HaTH 10 TOPTIB, 110 BXoaTh 10 VLAN2, Srv5 1 Srv6 min’ennatu 10 mnop-
TiB, 10 BXOAAThH 1o VLAN3.

[Tpusnauntu IP-agpecu VLANI KOXHOro KOMyTaTopa, BUOpaBILU JIJIst
IbOTO TepIi A0CTymHI aapecu mMepexi Netl 3 Tadu. 5. [lpusznauutu 1P aapecu
cepBepaM TaKUM YHMHOM, 100 BCi XOCTH, IO MiAKIto4YeHl g0 mopTiB VLANI,
VLAN2 ta VLAN3 3naxoaunuch, BiAMoBiIHO, B Mepexax Netl, Net2 ta Net3.

20



SW1 SW2
Serverl Server?

Admin

Pucynok 13 — CrpykTypHa cxema jarta UEeHTpY

CrBoputH Tpu migiHTepdeic Ha KoxKHOMY (13udHOMY 1HTEpdeici Map-
mpytuzatopiB R2 ta R3, ski migkiarodeni 1o komyTtaropiB SW1 ta SW2.

Ha mapmpyrtuzatopax R2 ta R3 nanamryBatu nporokona HSRP mis 06-
ciayroByBanHs VLANI, VLAN2 ta VLANS3. Mix mapuipyTtuzaTopamMu Hajali-
TyBaTU CTaTUYHY MapIIpyTU3aIlilo 3 ypaxyBaHHs, 1o R1 Oyae maTu 3amuc mnpo
MapIIpyT 3a 3aMOBUYCHHSIM Ta MIAKIIOUYEHUHN 10 T7100aIbHOI MEpEexKi.
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Tabmuis 5 — Buxigni 1aHi 115 TpOEKTYBaHHS MEPEkKl JaTalleHTPY

No Netl Net2 Net3 SWi1 SW2

Bap. Vlanl | Vlan2 | Vlan3 | Vlan1l | Vlan2 | Vlan3
1 201.102.12.0 | 45.0.0.0 72.0.0.0 9-12 3-7 16-19 17-20 | 4-7 21-24
2 200.15.5.0 203.111.18.0 | 193.20.0.0 2-7 9-13 14-18 12-14 | 3-6 16-20
3 141.134.0.0 7.0.0.0 92.0.0.0 3-8 15-16 17-21 18-21 5-8 10-14
4 204.102.65.0 | 214.23.87.0 58.0.0.0 17-20 21-23 3-6 1-5 9-13 15-20
5 45.0.0.0 134.210.0.0 159.54.0.0 19-24 1-5 7-10 2-4 15-18 9-13
6 134.87.0.0 220.57.154.0 | 138.1.0.0 1-6 7-11 13-15 12-16 21-22 3-7
7 203.111.18.0 | 184.1.0.0 14.0.0.0 3-10 13-17 19-22 18-19 6-8 2-5
8 7.0.0.0 4.0.0.0 134.79.0.0 10-15 17-20 21-23 22-23 12-16 3-7
9 214.23.87.0 181.218.0.0 223.10.78.0 1-3 4-8 9-12 5-8 18-21 10-14
10 134.210.0.0 155.53.0.0 217.48.36.0 20-22 10-13 14-17 11-14 1-5 15-20
11 220.57.154.0 | 143.230.0.0 37.0.0.0 12-15 16-19 20-23 17-20 | 4-7 10-15
12 184.1.0.0 87.0.0.0 208.226.185.0 | 10-15 21-23 1-4 3-6 10-13 15-20
13 4.0.0.0 94.0.0.0 12.0.0.0 11-13 1-4 6-9 3-5 16-19 7-12
14 181.218.0.0 205.186.160.0 | 186.165.0.0 2-6 7-10 12-14 9-11 20-22 2-7
15 155.53.0.0 204.164.66.0 | 102.0.0.0 9-12 13-16 18-20 15-17 3-7 9-13
16 143.230.0.0 37.0.0.0 201.235.13.0 19-21 22-23 20-22 9-13
17 87.0.0.0 103.0.0.0 136.38.0.0 1-4 7-9 6-9 15-18
18 94.0.0.0 135.70.0.0 177.145.0.0 7-10 13-15 12-16 19-22
19 205.186.160.0 | 217.250.230.0 | 66.0.0.0 13-16 19-22 18-20 1-5
20 204.164.66.0 | 146.75.0.0 150.15.0.0 15-18 19-21 17-19 7-10
21 37.0.0.0 140.94.0.0 201.102.12. 6-9 10-13 4-7 13-16
22 103.0.0.0 179.56.0.0 118.0.0.0 12-14 7-9 10-13 19-22
23 135.70.0.0 206.61.189.0 | 200.15.5.0 18-20 13-15 5-8 1-5
24 217.250.230.0 | 72.0.0.0 141.134.0.0 1-4 17-20 11-14 | 79
25 146.75.0.0 218.230.174.0 | 204.102.65.0 6-9 15-18 17-20 15-17
26 140.94.0.0 193.20.0.0 45.0.0.0 12-14 3-6 3-7 16-19
27 179.56.0.0 92.0.0.0 134.87.0.0 18-21 5-8 6-9 10-15
28 206.61.189.0 | 58.0.0.0 203.111.18.0 1-5 9-13 8-10 14-18
29 72.0.0.0 159.54.0.0 7.0.0.0 4-7 15-18 15-16 18-21
30 218.230.174.0 | 138.1.0.0 214.23.87.0 10-13 21-22 21-23 | 4-6

3.4 3arajibHi HAJAIITYBAHHA AKTHBHOTO 00JIaTHAHHSA Ta 00’ €IHAHHS

JOKAJBbHUX MEPEIK

JUJ1s1 BCIX JIOKQIbHUX MEPEK:

1. Tlpu3zHauuTH IMEHa BCIM MaplIpyTH3aTOpaM 1 KOMyTaTropam 3a Ta-

KUM npuHIUNoM: X-Y-Z, ne X — Ha3Ba MPUCTPOIO Ha PUCYHKY, Y - Ne BapiaHTy,
Z — na3pa mepexi (LAN1, LAN2 a6o LAN 3). Hanpukiana, komytatop Swl, 1o
3HaxonuThes B Mepexi LAN1 misa Bapianty Nel matume im’s: Swl-1-LANL.
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2. BcranoBuTH Ha BCIX MaplIpyTH3aTOpax Mapoii Ha KOHCOJbHE
3’€JlHAHHS Ta HA MPUBIICHOBAHUIN PEKUM.

3. HanamryBatu noctyn yepe3 npoTokoi SSH 1o nuto30Bux Mapuipy-
THU3aTOPIB.

O6’enqnanns nokanpHEX Mepek LANI-LAN3 3milicHIOETBCS uepes
[IUTFO30B1 MapIIPyTU3aTOPH, BIAMOBIIHI MOCTIIOBHI 1HTEpdEHcH SKUX I1IKITIO-
4aroTbes 10 komyTtaTtopa Frame Relay. @yHKITiro Nur030BOro MapIiipyTu3aropa
B Mepexkax LANI ta LAN3 Bukonye Rtl, a B mepexi LAN2 BuU3HaYa€eThCs HO-
MepoM BapiaHty (auB. Tabiu..4). Anpeca Ta TonoJoris Mepexi Frame Relay Ha-
BeJcHAa B Ta0uIl 6.

Ha numro3oBux mapmpytuzatopax mepexk LANI1 1 LAN2 nanamryBatu
TpaHcisito aapec NAT, mpudomy mis cepepa Srvl B mepexxi LAN1 mae 6ytu
HanamToBaHui cratuuauii NAT, a [u1d permtu KoM 10TepiB — TPAHCIIALIS 3 T1e-
pexputtsiMm (PAT). Hns xomm’totepiB PC1-PC5 mepexi LAN2 HanmamTyBatu
nmuHaMmiuanii NAT.

Tabnuusg 6 — Buxinsi 1151 00’ € THAHHS JIOKATLHUX MEPEK

Ne Bap. | [P-anpeca | Ne Bap. | IP-anpeca
1 48.0.0.0/8 16 23.5.0.0/16
2 11.1.0.0/16 17 25.0.0.0/8
3 11.0.1.0/24 18 24.1.0.0/16
4 12.2.0.0/16 19 22.2.1.0/24
5 15.0.0.0/8 20 28.0.0.0/8
6 13.5.0.0/16 21 30.0.0.0/8
7 15.0.0.0/8 22 30.1.0.0/16
8 14.1.0.0/16 23 30.0.1.0/24
9 12.2.1.0/24 24 32.2.0.0/16
10 18.0.0.0/8 25 35.0.0.0/8
11 19.0.0.0/8 26 33.5.0.0/16
12 19.1.0.0/16 27 35.0.0.0/8
13 19.0.1.0/24 28 34.1.0.0/16
14 20.2.0.0/16 29 32.2.1.0/24
15 21.0.0.0/8 30 38.0.0.0/8
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Honmatox A
MiHicTepcTBO OCBITH 1 HAYKH Y KpaiHU
Binaumpkuil HaIlloOHATEHUNA TEXHIYHUN YHIBEPCUTET
dakyIbTeT MCHEIPKMCHTY

3ATBEPJIKYIO

3aB. kad. MBIC, npod., 1. T. H.
O.M. Poik

2015 p.

« »

IHAMBIAYAJIBHE 3ABJJAHHA
Ha xypcoBa po6ota 3 guctumiiag «KoprnopaTuBHi 1 3arajibHOJOCTYITHI

TpyIH
TEMA: Po3po6ka KoMIT FOTEpHOT Mepeki Ta KOH(ITypyBaHHSI MepexKe-

MEPEK1» CTYICHTY

BOTO O0JIaTHAHHSI.
[TocTtanoBka 3aaui.
1. Po3poOuTH KOMIT'IOTEPHY MEPEXKY
2. PospaxyBatu aapecnuii npoctip st mepexxk LANT-LANS
3. CrBoputH KOoH(pirypariiiti ¢aiiam st BCiX MEpeKeBUX MPUCTPOIB.
4. Bukonatu mojentoBaHHs Mepexi 3aco0amu GNS3.
BuxigHi gani:

miame KinbkicTh X0CTiB
pexi | T peca Netl Net2 Net3 Net4 Net5
192.168.1.0 28 23 57 12 4
LAN - - -
Nel CT. BiATID. oTp. BiATID. oTp. BifMp. oTp.
ACL Net 1 Net 2 Net 3 Net 4 Net 5 Net 1
PO3IIL. BiITIp. oTp. Ne nipor. BiITIp. oTp. Ne ipor.
ACL Net 4 Net 1 1,2,3 Net 5 Net 4 45,8
LAN | Necx. IP-anpeca Serial HDLC Serial PPP Inro3 Tun map-
No2 IpyTHU3aIii
1 10.0.1.0/24 Rt1-Rt4 Rt2-Rt3 Rt1 RIP
Switchl Switch3
LAN Netl Net2 Net3
Ne3 Vlan 2 Vlan 3 Vlan 2 Vlan 3
118.0.0.0 134.87.0.0 218.230.174.0 3-7 9-15 6-9 15-18
WAN IP-anpeca TomnoJoris
11.0.0.0/8 | Full Mesh
JlaTa Bumaui « » 201 p. KepiBHuK

3aBaaHHS OTPUMAaB
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Jonatok b
MiHICTEPCTBO OCBITH 1 HAYKH Y KpaiHH
BinHUIbKMI HAIIOHATFHUN TEXHIYHUA YHIBEPCUTET
dakynbTeT MEHEIPKMCHTY

3ATBEPJIXXKYIO
3aB. kad. MBIC, npod., a. T. H.
Poik O.M.
« » 2017 p.
TEXHIYHE 3ABJIAHHA
Ha po3po0Oky 1 KoH}IrypyBaHHS KOMIT IOTEPHOT MEpexi

1. OO6nacTh 3aCTOCYBaHHSI — KOMIT IOTEPHI MEPEXKI.

2.  OcHoBa po3poOku — poOoUnii HaBYATHLHUHN TIJIaH TUCIUILTIHU.

3. Mera Ta ekcrutyaTaliiiHe mMpu3HauYeHHs:

a. MeTa — OTPMMAaHHS MPAKTUYHUX HABUYOK MPOCKTYBAaHHS Ta KOHQI-
TypyBaHHS KOMIT FOTEPHUX MEPEXK;

b. mnpu3HaYeHHs PO3POOKM — HaBYAIBLHA KypcoBa poOOTa i3 JAHCIIHII-
niHu «KopropaTuBHI 1 3arajJbHOIOCTYIHI MEPEKI»;

4.  Jlxepena po3poOKu — 1HIMBIIyalibHE 3aBAaHHS Ha KypCOBUI MpO-
eKT 13 JUCHUIUIIHYU, TEXHIYHI peKOMEHAIlI] 100 MPOEKTYBaHHS JIOKAJIbHUX Ta
PO3MOUICHUX MEPEX Ta 1HIII TEXHIYHI MaTepialiv JIJIsl HAJAIITYBaHHSI OKPEMUX
KOMITOHEHTIB MEPEeXKi.

5. TexuiuHi BUMOTH

5.1. Mepexa cknamaetbcsi 3 TphoX okpemux LAN, 1mo o0’eaHyroThCs
WAN wmepexero, moOyI0BaHOIO Ha OCHOBI TEXHOJIOTIT BIpTyalbHUX KaHAMTIB.

5.2. Bumorwu nns npoektyBaHHst LANI

5.2.1. Anpeca mepexi 192.168.1.0

5.2.2. Cxknama€erbcs 3 ST CETMEHTIB, KiUIBKICTh POOOYMX CTaHIIINA B
KOJKHOMY 3 SIKUX CTaHOBUTH: 28, 23,57, 12, 4.

5.2.3. Posnopin agpecHOro mpocTopy Mae OyTH ONTUMAIIbHUM;

5.2.4. Jlns 00’e€qHAHHS OKPEMHX CETMEHTIB BUKOPHUCTOBYIOTHCS 4 Ma-
pIIPYTHU3ATOPH;

5.2.5. 3’emHaHHS MIX MapHIpyTH3aTOpPaMH 3I1MCHIOIOTHCS 32 JIOMIOMO-
IOl CKPY4€HOI I1apu;
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5.2.6. Jlns oOMexeHHS MPOXOKeHHA TpagiKy 3 OJHOTO CErMEHTY B
IHIIUHA MarTh OyTH 3acTocoBaHi craHaapTHi 1 posmmpeni ACL. CranmaptHi
CIUCKU MaloTh 3a00pOHHUTU MpOoxokeHHA Tpadiky 3 mepexk NET1 NET3 Ta
NET3 Bignosiguo no mepex NET2 NET4 ta NET6. Posmmpeni ACL maroTh
3aboponuTu npoxoxeHHs Tpadiky nporokoniB DNS, FINGER Tta FTP 3 NET4
10 NET1 ta HTTP HTTPS ta ICMP 3 NET5 no NET4. ACL HeoOXiaHO po3Mi-
CTUTH B HAHOUIBII BIAJIOMY MICIIi.

5.2.7. 'V cepenuHi Mepeki BUKOPUCTOBYETHCS CTaTUYHA MAPIIPyTU3AITis.

5.2.8. Ha mapupyruzaropax Rt2-Rt4 nanamrysatu DHCP-cepsic i 3a-
Oe3neunTH TUHAMIYHEe IPU3HAYCHHS ajpec XxocTtaMm B Mepexax Netl-Nets.

5.2.9.Ha mapmpytusaropi Rtl HanmamroBano cepsic Tpanciii agpec NAT.

5.3.  Buwmoru s npoektyBanHss LAN2

5.3.1. Anpeca mepexi 10.0.1.0/24

5.3.2. CkiamaeThcs 3 5 CErMEHTIB, B IkuX po3TaioBani [1K kopucTyBauis.

5.3.3. Posnoainutu aapecHUil MpoOCTip TaKUM YMHOM: B MEpexkax, 0
3’€IHYIOTh ~ MapIIPyTH3aTOpH, BUKOpucTtoByBatH nmpedikc 30 (macka
255.255.255.252), Bech BUIBHUN MPOCTIip, IO 3aJTHUILIAETHCS, PIBHOMIPHO MOIi-
JUTH MK MEpeKaMHu, B SKUX po3TammoBani Switchl- Switchb.

5.3.4. 3’ennanHsa Mik Mapupytuzaropamu Rt1-Rt4 ta Rt2-Rt3 3miiic-
HIOETBCS 32 JOTIOMOTOFO MOCIIIOBHUX 1HTep(ElciB 3 BUKOPUCTAHHSIM MPOTOKO-
niB kanaibHOro piBHs HDLC Ta PPP Binnosiano. IHiIi 3’ €1HaHHS BUKOHYIOTHCS
3a JOTIOMOTOI0 CKPYYEHOI MapH.

5.3.5. Ilix’ennannsa mepexi LAN2 no mepexxi WAN BUKOHYETHCS Ue-
pe3 mapupyTtusarop Rtl.

5.3.6. B cepenuHi Mepexi BUKOPUCTOBYETbCSA IUHAMIYHA MapIIpyTHU3a-
11151 Ha OCHOBI TIpoTokoiy RIP.

5.3.7. Ha mapuipytuzaropi Rt nanainrroBano cepic Tpanciiiii angpec NAT.

5.4. Bumoru jqis npoextyBanHs LAN3

5.4.1. PeamizoBana Ha ocHOBi komytartopiB Catalyst 2960 3 minrpum-
KOO TE€XHOJIOT11 BIpTyaJIbHUX MEPEK.

5.4.2. TloaineHa Ha TpH BIPTyajbHI CETMEHTH, KOXKHHUN 3 SIKUX MICTUTh
10 JIBa CEPBEPH.

54.3. Ha xomyraropax Swl Sw3 pgo Vlan 2 wnHamexars mopTH
FastEthernet3- FastEthernet7 ta FastEthernet6-FastEthernet9 sinmosinno, mo Vlan
3 FastEthernet9-FastEthernet15 ta FastEthernet15-FastEthernet18 BigmosinHo.
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5.4.4. 3’enHaHHA MDK KOMYTaTOpaMu 3A1MCHIOIOTBCS 3a JOIOMOTOIO
cKpydeHoi napu 1 TexHosorii Gigabit Ethernet.

5.4.5. B Bipryansuux mepexkax VLANI1, VLAN2 ta VLANS3 Bukopuc-
ToBYIOThCS aapecu 118.0.0.0 134.87.0.0 Ta 218.230.174.0 BianOBIIHO.

5.5. Buwmoru qis npoexkryBanHs WAN

5.5.1. OO0’enHaHHs JIOKAIBHUX MEPEXK 3IIHCHIOETHCS 3a JOMOMOTOIO
Frame Relay komyraropa 3 Bukopuctanasam tomosorii Full Mesh.

5.5.2. Anpecu iHTepdeiiciB MapmIpyTHU3aTOpIB, IO I €IHAHI [0
Frame Relay mepexi, Hanexats 10 Mepesxi 3 agpecoro 11.0.0.0/8

5.5.3. 3’eqHaHHSI MDK JIOKAJIbBHUMHU MEpEKaMH 3IIMCHIOETHCS 3a JI0TO-
MOTOIO TTOCTITIOBHHX 1HTEPGEHCIB.

5.6.  3aranpHi BUMOTH JIO HaJlAlITyBaHb MapIIpyTHU3aTOPIB

5.6.1. BcraHoBHTH Ha BCIX MapHIpyTH3aTOpax MapoJii Ha KOHCOJIbHE
3’€JTHaHHS Ta HA IPUBLUICHOBAHUHN PEKUM.

5.6.2. HanamryBatu noctym depe3 npotokod SSH no nuiro30BuX mMap-

IPYTU3ATOPIB.
6. AnapaTHi BUMOTH — BUKOpUCTaHHS oOnagHanHs ¢pipmu Cisco
7. TekcTroBa AOKYMEHTaIlisl po3p00JIeHOT MEPEK1 MOBUHHA BiJIIOBI-

JaTH TIFOYMM CTaHIapTaM Y KpaiHu.
8. Cranii Ta etanu po3poOKH MepexkKi BKIIIOYATh PO3POOKY Ta Bijljia-
ropkeHHs okpeMux LAN ta 06’ennanas LAN1-4 3a nomomororo WAN mepexi.
KinneBuii TepMiH BUKOHAHHS KypCOBOi POOOTH

[TowyaTtok po3poOKm «___ » 201 p.

9. [TopsiTok KOHTPOJTIO Ta MPUHHSTTS.

9.1. BukoHaHHS eTamiB TEXHIYHOI Ta PO3PAXyHKOBOI MOKyMEHTAITli
KypCOBOi pOOOTH, a TaKOXX MOJIETIOBaHHS POOOTH MEpEXi KOHTPOJIIOEThCS BU-
KJ1aj1aueM 3rigHo 3 rpadikom BukoHaHHs KP;

9.2. [Tpuiinsatts KP 31iiicHIOETHCS KOMICI€RO, 3aTBEP/IPKEHOIO 3aB. Ka-
denpu 3rimHo TpadiKy 3aXuUCTy.

9.3. KopuryBaHHS TEXHIYHOTO 3aBIaHHS JOIYCKAE€THCS 3 JT03BOIY
KEepIBHUKA MTPOEKTY.

Po3po6uB cTyneHT rpynu
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JlonaToxk B
3pa30ok TUTYJBHOI0 AaPKYyLIA KYPCOBOi po00TH

MiHicTepCcTBO OCBITH 1 HAYKH Y KpaiHU
BinHuIbKMil HAITIOHATEHUNA TEXHIYHUN YHIBEPCUTET
dakyIbTeT MCHEPKMCHTY

KYPCOBA POGOTA
3 quciuIniiag «KopropaTuBHi 1 3arajibHOAOCTYITHI MEPEKIN

(Ha3BU TUCLUILITIHU)

Ha TEMY: Po3pobka KopmopaTUBHOT Mepesxi
Crynenra (ku) Kypcy rpynu
HaIpsMy MATOTOBKH
CHEIIaTBHOCTI
(mpi3BuIIe Ta iHimiamm)
KepiBuuk

(mocaja, BIeHE 3BaHHS, HAYKOBHHU CTYIIiHb, IPI3BUINE Ta 1HIIiaIIH)

Harionanena mkana
Kinekicts 0aiiB: Omwinka: ECTS

Ynenu Komicii

(migmuc) (Tpi3BHILeE Ta iHII{AN)
(mmiamuc) (mpi3BHIIeE Ta iHILiaIN)
(mipmmc) (Tpi3BHIIe Ta iHiIiamm

M. Binaunsg — 20 pik
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Jomatoxk I
[Tpuknaau opopMiieHHs epeTiKy NOCHIaHb

Bignosigno go JACTY 7.1:2006 «CucteMa ctanaapTiB 3 iHpopmariii, 610-
J10TE€YHOI Ta BUAABHUUO]I cripaBu. bibmiorpadiunuii 3anuc. bidbmiorpadiunmii
omnuc. 3arajibHi BUMOTH Ta MpaBHJIa CKIIaJaHHs»

Knurnu

Ooun asmop

Kopeniscbkuit JI. I'. [lectabimizyrounii ehexT mapaMeTpuyHOro 0171010
IIyMy B HEMEPEPBHUX Ta TUCKpeTHUX AuHamiuHuX cuctemax / JI. I'. KopeHiBchb-
kuit. — K.: [H-T marematuku, 2006. — 111 ¢. — (Maremartuka Ta ii 3acTocy-
BauHs) (IIpami / In-T marematuku HAH VYkpainu ; 1. 59). — ISBN 966-02-
3964-5.

/lea aesmopu

Cyb6epnsak O. B. TexHosorist nepepoOKu MOJIMEPHUX Ta KOMIIO3UIIIHHUX
MaTepiaiiB : [Migpyd. Juist CTyA. BUIL. HaBY. 3aki.] / O. B. CyOepmsxk, I1. 1. bam-
taHHuk. — JIbBiB : Pactp-7, 2007. — 375 c. — ISBN 978-966-2004-01-4 (B
omp.).

Tpu asmopu

Axodd P. JI. UneanmsupoBaHHOE MPOCKTUPOBAHUE: KaK MPEAOTBPATUTH
3aBTpalHui Kpusuc cerogus. Co3ganue Oyaymiero opranuzaimu / Axkodd P. J1.,
Maruncon /., Onaucon I'. . ; mep. ¢ anrn. ®. II. Tapacenko. — JHenmpomnet-
poBck : bananc busnec bykc, 2007. — XLIII, 265 c. — ISBN 978-966-415-
020-7 (B mep.).

Yomupu aemopu

1. MeTtonuka HOpMYBaHHSI peCypcCiB i BUPOOHHUIITBA MPOIYKIII POC-
nuaaUITBA / [BiTBinkkuit B. B., Kucnsuenko M. @., Jlobactos 1. B., Heuumno-
pyk A. A.]. — K. : HII "VkparponpommponyktusHicts", 2006. — 106 c.
ISBN 966-7803-97-X.

2. Mexani3ailisg nepepoOHOi raixy3i arpornpoMHUCIOBOTO KOMIUIEKCY : [mi-
Ipyd. s yuHiB ipod.-TexH. HaBd. 3aki.| / O. B. I'Boznes, ®. 1O. Snmnauuk,
1O. I1. Porau, M. M. Ceparok. — K. : Buma ocsita, 2006. - 478, [1] ¢c. —
ISBN 966-8081-58-7 (B omp.).
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[Tcuxonorust menemxmenta / [Bnacos I1. K., Jlunauukuit A. B., Jlymu-
xuHa . M. u np.] ; mox pex. I'. C. Huxkudoposa. — [3-e uzn.]. — X. : 'ymanu-
Tap. neHtp, 2007. — 510 c. ISBN 966-83243-34-X: (B nep.).
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"KIII", 2006. — 125 c.
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T.2,Ne 6. — C. 15—18, 35—38.
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