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Beryn

CamocTiiina po6ota 3 naucuuiuniau  «l[IpoekTyBaHHS Ta JOCIIHKEHHS
KOMIT'IOTEPHUX CHCTEM Ta MEpEeX» BHUKOHYETHCS 3TIHO 3 1HJIWBIIyaJIbHUM
3aBJIAHHSM 1 € CAMOCTIITHOIO0 pOOOTOIO CTY/IEHTa, MPU3HAUYECHOIO ISl 3aKPITIIICHHS,
PO3LIUPEHHS, Yy3arajbHEHHS 1 MPaKTUYHOTO BUKOPUCTAaHHS 3HAaHb, YMIHb 1
HAaBUYOK, OJIEPKAHMX IIiJ] Yac BUBYEHHS ITUCHUIUIIHU. Y TMpolleci BUKOHAHHS
IHIUBIIyaIbHOTO 3aBJIaHHS CTYJIEHTH 3J00yBalOTh HABUYKH MPOCKTYBaHHS
KOMIT FOTEPHUX MEpekK, BHOOPY MEpPEex)HOro 00JagHAHHS, MOJEIIOBAHHSA POOOTH
MEpeXi B IIIOMY Ta i OKpeMHUX BY3JiB 3a JOMOMOTOI CYYaCHHX MPOTPaMHHUX
CUMYJISITOPIB Ta OOYHCIICHHS BAPTOCTI CIIPOEKTOBAHOT MEPEKi.



1 docaimxenHs ogicHoOI Mepeski nepexayi JaHUX
1.1 Mera po6otu

CrpiMkuii po3BUTOK Internet-TexHoJOTiM mpu3BEIO A0 TMOSBH Oe37idl
JOJaTKOBUX cepBiciB. OgHuM 3 Takux cepBiciB € [P-tenedonis. [P-renedonis
(VoIP - Voice over IP) - me TexHOJIOTIs, sSIka BUKOPUCTOBYETHCA IS Tepemadi
MOBHUX CHTHaJIB B [HTEpHET, 3B'A3yl04M THM CaMHUM JIBa PI3HUX CBITH - CBIT
tenedonii 1 cBit [aTepHeT. /[0 HEMaBHHOrO Yacy Mepexi 3 KOMYTalli€l0 KaHaiB
(remeponHi Mepexi) 1 Mepexi 3 kKomyTariero makeriB (IP-mepexi) icHyBamu
MPAKTUYHO HE3JIEKHO OUH BiJ OJHOTO 1 BUKOPUCTOBYBAJIUCA JUISI PI3HUX IILJICH.
Tenedonni wmepexi BUKOPUCTOBYBAIUCS TUIBKM JJIA Tepefadl  TOJOCOBIH
1H(popmaii, a [P-mMepexi - 11 nepenadi JaHuX.

Y nmaHiifi  poOOTI BUPINIYETHCS 3aBJaHHS MOJEpHI3allii JIOKAJIbHO-
OOYMCITIOBAIBHOI Mepeki 3 BUKOpUCTaHHAM [P-tenedoHii 3 MeTOH 3HUKEHHS
BUTpAT Ha IMOCIYTW 3B'A3KY, BUKOPUCTAHHS JIOKAJIbHOI OOYMCIIOBAIIBHOI MEpEexkKi
(JIOM) nnsa 3a0e3neueHHsi TelePOHHUM 3B'S3KOM 1 BUXOIYy B Mepexy Internet.
BuxopuctoByBana JIOM He BoJojii€ MOTPIOHOIO HAM MPOMYCKHOIO CIIPOMOKHICTIO
HomineHo MojepHizyBatu icHyrouy JIOM. Jlnsg 1mporo HEOOXiAHO 3aMIHHUTH
MoOpalibHO 3acTtapiie oOmamgHanHs JIOM Ha OuUlblll Cy4acHE 3  BEJIUKOIO
MPOITYCKHOIO 37aTHICTIO. HeoOX11HO 3aMIHUTH BC1 KOHLIEHTPATOPH 1 KOMYHIKaTOpU
3 npomnyckHoto crnpomoxkHicTio 10 / 100M b / ¢ na 1000 M6 / ¢. BripoBakeHHs
MapuIpyTuzaropa 3 mporpaMHuMm 3aOesneueHHsM Firewall mnis Buxonmy B Internet
JI03BOJIUTH KOHTPOJIIOBATH JIOCTYI B TIIOOAbHY MEPEXKY, a TaK caMo 31MCHIOBATH
3axuct camoi JIOM.

Came 3aMiHa MOpajbHO 3aCTapiioro OOJagHAHHS 30UIBIIUTH MPOMYCKHY
3MATHICTh MEPEXi, HaNacTb MOXJIMBICTH BUKOpHCTOBYBatu I[P - Tenedonito,
JTI03BOJIUTH BCTAHOBIIIOBATH CY4acHI MPOTpaMHi MPOAYKTH JUIsl TOTIMIIIEHHS po00TH
MIPUEMCTBA, a TAKOXK y pa3l PO3MIUPEHHS MiANPUEMCTBA MOXKITUBICTD J0aBaHHS
B Mepexy HoBux [IK.

OO0'eXT TOCTIKEHHS - TOKATHHO-00YUCITIOBATIbHA MEPEXKa.

Meta poOOTH - [NOCHIAWTH JIOKAJBHO - OOYHUCIIOBAJIBHY MEpEexy AJis
3a0e3IeueHHs TeIe(OHHUM 3B'sI3KOM 1 BUXONly B Mepexy Internet.

3aBnaHHs poOOTH — MpoBeCTU aHaNi3 icHyrouoi JIOM, 3pobutn po3paxyHoK
1 monentoBanHs HOBoi JIOM 6e3 IP-tenedonii i1 3 IP-tenedonieto.

Po3pobuTtu  apXiTeKTypy JOKaJbHO-OOYMCIIIOBAIBLHOI MEpexi, BHOpaTu
nporpamue 3a0e3neuenHs s JIOM 1 IP-tenedonii Ta amapatHi 3aco0u Mepexi,
PO3POOUTH BUMOTH JI0 MEPEXKI.

1.2 Ocuogui moasaTTs [P Tenedonii 1 cnocobu modbynou mepex [P renedonii

[P-Tenedonis - 11e TEXHOOTIs, IO T03BOJISIE BAKOPUCTOBYBaTH [HTEpHET 200
Oynb-aKy iHIry [P-mepexy uisi BeleHHS MIXHAPOIHUX, MDKMICBKMX a00 1HIIHMX
TeneOHHUX PO3MOB 1 mepeaadi GpakciB B peKUMI peasibHOTO yacy. J{s opranizanii
TeneoHHOTO 3B'SI3Ky 1o [P-mMepex BUKOPUCTOBYETHCS CHEIliadbHe OOJNIaqHAHHS -
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nutio3n [P-tenedonii. Koxen nuto3 nmoBuHeH OyTu 3'€IHaHUN 3 TelePOHHUM
arnaparoM abo aboHeHTCchKOIO JiHIeI0 ATC, KopucTyBadi IKUX OyayTh aOOHEHTaMHU
[P-utro3y.

JlBa abonenTa pi3HUX [P-mumro3iB, pos3aieHi BiJACTAaHHIO B THCAYI
KUJIOMETPIB, MOXKYTh CITIJIKYBAaTHCSI B PEKHUMI PEAIbHOTO Yacy, OIUIAYyIOUH TUIBKU
gac migkiaoueHHs a0 IP-mepexi. 3 takum camuMm ycmixoMm [P-mumo3 moxke
BUKOPHUCTOBYBAaTuCs 1 B JOKaibHIM [P-mepexi. 3aranpHuil npuHUun Aii
Tene@oHHuX nuIo3iB [P-Tenedonii Takuii: 3 01HOTO OOKY IITIO3 MIAKIIOYAETHCS 10
aHAJIOTOBHX TEJC(POHHHUX JIHIAX - 1 MOXKE 3'€qHATHCS 3 Oymb-sIKUM TenehOHOM
CBITYy. 3 iHImIOro OoKy nuio3 miakmodeHuit 1o IP-mepexi - 1 Mmoxe 3B'si3aTtucs 3
Oyab-akuM KoMmi'torepoM B cBiTi. Ilmo3 mnpuiiMae TenedonHuit curhain,
or(ppoBy€ HOTo (SIKILO BIH MOYATKOBO HE HMU(POBUIA), 3HAYHO CTUCKAE, pO30UBaE
Ha TakeTu 1 Biampasmse uyepe3 [P-mepexy 3a mpu3HaYeHHSM 3 BUKOPHUCTAHHSIM
nporokony IP. Jlns makeriB, mo mnpuxoaare 3 [P-mepexi Ha 1umo3 1
CIPSIMOBYIOTbCS B TeledOHHY JIiHIIO, oOmeparlisi BiIOyBa€ThCS B 3BOPOTHOMY
HOPSTIKY.

Ha ocnHoBi nux 06a3oBuUX omepallii MoXHa MMOOyayBaTh OaraTo pi3HUX
KoH(pirypamii. s toro, mo0 3AIMCHUTH MDKMICBKUANA (MDKHApPOIHY) 3B'S30K 3
BUKOpHUCTaHHSIM TexHouorii [P-renedonii, opranizaimisi abo omeparop Mociuyru
NMOBMHHI Matu To nuio3y (abo IP-tenedony) B THX MicusX, Kyaud 1 3BIIKH
IUIAHYIOThCSL J3BIHKU. BapTiCTh Takoro 3B'S3Ky Ha MOPSAOK MEHIIE BapTOCTI
Tene(OHHOro A3BiHKA MO 3BHYAWHUX TeledoHHMX JiHisSX. OcoOIMBO BeluKa 15
PI3HMILIA J11 MIDKHApOJHUX NeperoBopiB. IP-TenedoHis crivpaeThecst HA ABI OCHOBHI
orepailii: MepeTBOPEHHSI (CTUCHEHHS) MOBHM BCEPEIMHI KOAye / IEKOAYIHUOro
IPUCTPOi (KOJEKa) 1 YMAakoBKYy B MakeTw Juis nepeaadl no IP-mepexi. B IP-
TenedoHli BUKOPUCTOBYETHCS OCOOJMBA CHCTEMa Mepefadl MaKeTIB 13 3BYKOBOIO
1H(popmariieto, 1o 00yMoBIIeHO crienudikoro nepenadi nanux no [P-mepex.

VY TpamumiiiHux TenaedOHHMX JIHIAX MDK aOOHEHTaMH IIiJI Yac pPO3MOBH
CTBOPIOETHCS KaHANI, UMM 3a0e3neuyeTbesi (DiIKCOBaHA MPOIYCKHA 3ATHICTH JUIS
nepenavi curuainy. ¥ Toi gac, sik [P-mepesxa siBisie co6010 cuCTeMY, 1110 peati3oBye
MPUHITUT KOMYTaIlii 1 MapmpyTu3aiii makeriB. [P-mepeka He Hajae rapaHTOBAHOTO
NUISXy MIDK TOYKaMu 3B'sI3Ky, BCA TepernaHa iHdopMarlis (Trojoc, TEKCT,
300paKeHHS, 1 T.I.) PO3AUISIETHCS HA MAKETH JAHUX, 110 MAlOTh B CBOEMY CKJIAJIl
aZipecy TOUOK MpU3HAYEHHS (Mpuiiomy 1 nepeaayi) 1 nopsaakoBuit Homep. Bysnu IP-
MepeXi HampaBJIAIOTh 111 MAKETU M0 MEPEX1 J0 3aKIHYEHHS MapUIPYTy JOCTABKHU.
[Ticns mpuOyTTS MakeTiB A0 TOYKU MPU3HAYEHHS, JJIS BIAHOBJIEHHS MOYaTKOBOI'O
00'eMy BIOPSAKOBAHUX JAHUX BUKOPHCTOBYIOTHCSI IMOPSAKOBI HOMEpPH IAKETIB.
Jlns nonartkis, i€ HE BaXJIMBUUM MOPSAOK 1 IHTEpBaJl MPUXOAY MAKETIB, TAKUX SIK €-
mail,

[P-TenedoHis € ogHiero 3 obmacTel mepenavi JaHUX, JIe BaXKJIMBA JUHAMIKA
nepenayi CcUrHaiy, ska 3a0e3leuyeThcsi CydYaCHHUMH METOJaMHU KOAYBAaHHS 1
nepenavi iHpopmarii. st 3ab6e3nedeHds: cTabiibHOI TeaedhoHHOTO 3B'sa3Ky 10 [P-
MEpeX BBEAEHI CHelialibHI MPOTOKOJM mepenadl nanux, Hanpukiaa, RTP. Ilpu
nepenayi B pexumi peanbHoro yacy a0 30% makeTiB MOXKyTh OyTu 3aryosieHi ado
OTpHUMaHi 3 3aMi3HEHHAM (III0 B PEXXHUMI PEATbHOTO Yacy OAHE 1 T€ Xk). XOPOLIHii
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nonatok IP-tenedonii mMae BiAmKkoxyBaTh Opak MAaKeTiB, BIAHOBUBILK BTpaveHI
nani. Cam alropuT™M KOJyBaHHS MOBH TaKOX BILJIMBA€ HA BIIHOBICHHS JaHuX. J{is
KOJyBaHHSI 3ByKOBOi 1H(oOpMaIlii 3a3Bu4ail BUKOPUCTOBYIOTHCSI HACTYITHI KOJIEKH:
G.711, G.722, G.723, G.723.1, G.726, G.728,1 G.729.

Mepexa IP-tenedonii siBisie co00K CYKYIHICTh KIHIIEBOTO OOJIagHAHHSA,
KaHaiB 3B'sI3Ky 1 By3JiB kKomyTarlii. Mepexi IP-tenedonii OyayroTbes 3a TUM ke
MPUHIKAIIOM, 1110 1 Mepexi [aTepHer. OnHak Ha BIAMIHY BiJ Mepex [HTepHeT, 1o
Mepexx [P-tenedonii mpen'sBISIOTBCS OCOONMHMBI BUMOTH IIOMO 3a0€3MMEUEHHS
SKOCTI Mepeaadyi MOBH.

OnHuM 13 cnoco0iB 3MEHIICHHS Yacy 3aTPUMKH MOBHUX TaKeTiB B By3Jlax
KOMYTaIlil € CKOpOYEHHS KIJIBKOCTI BY3JIB KOMyTalii, Mo OepyTh ydacTb B
3'enHanHl. ToMy mpu moOydOB1 BEJIMKHX TPAHCIOPTHUX MEPEX B MEPILy Yepry
OpraHi30BY€TbCS MaricTpaib, fKa 3a0e3nedye TpaH3UT TpadiKy MIXK OKPEMHUMHU
JTUITHKAaMU MEpexi, a KiHIeBe oOnaHaHHs (IIUTI03U) BKIIIOYAETHCS B HAHOMMKINT
By30J71 komytamii (pucyHok 1.1.). OnTumizaiiisi MapupyTy 103BOJISE TMOMIMIIATH
SKICTh MOCHYT, 110 HAJA0ThCS.
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Pucynok 1.1. Ilpuknan nodynosu mepexi [P-tenedonii
3 BUKOPUCTAHHSAM Marictpani

JIist 3B'SI3Ky M1 MPUCTPOSIMU BCEPEIUHI MEPEkKI Ta 3 MPUCTPOSAMH 1HIIUX
Mepex [P-tenedoHii BUKOPUCTOBYIOThCS BUILIEHI KaHanu abo Mepexy IHTepHer.
3a cmocoOoM 3B'S3Ky KIHIIEBUX NPUCTPOIB MK co00t0 Mmepexi [P-renmedomnii
MO>XKHA PO3IUIMNTH HAa BUIIJICHI, IHTETPOBaHI 1 3MiIIaHI.

VY Buainennx mepexkax (pucyHok 1.2). 3B'I30K MiXK KIHIIEBUMU MPUCTPOSIMH
3MIACHIOETHCS 10 BUIUICHUX KaHalax, 1 MPOTTYCKHA 3MIaTHICTh IIMX KaHAJIB
BUKOPHUCTOBYIOTHCS TIIBKHU TSI TIepeiadl MOBHUX TTAKETIB.

l'onoBHa mepeBara BHALIEHOT MEPEXKI - 11€ BUCOKA SKICTh Mepeadl MOBH, TaK
SK Taki Mepexi MpU3HaUCH1 TUIBKU JIJIs Tiepeaadi MoBHOTO Tpadiky. Kpim Toro, mis
3a0e3MeueHHsl rapaHTOBAHO1 SIKOCTI MOCIYT, 0 HA/IalOThCS B IUX MEPEkKax, KpiM
npotokosty IP, 3acTocoByroThCs 1 1HIINI TpaHcmopTHI mporokonu: ATM 1 Frame
Relay.
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Pucynok 1.2. Ilpuknan nobynoBu BuaiieHoi Mepexi [P-Tenedonii

B interpoBanux wmepexax IP-tenedonii ang 3B'SI3KY MK TNPUCTPOSIMU
BUKOPHUCTOBYETHCS I100aibHa Mepexa [HTepHeT (pucyHok 1.3). Ile moxke OyTu Bxke
ICHyIO04Ya BJIacCHa Mepeka abo JOCTynm A0 Mepexl [HTepHeT yepe3 mpoBaiifepis.
Skmo omeparop Mae BiracHy Mepexy [HTepHeT, TO Mg HamaHHs nocayr [P-
TenedoHii BiH JIMIIE BCTAHOBIIOE JOAATKOBE OONaJHaHHA, fAKe 3a0e3nedye
NIEPETBOPEHHS MOBH B JIaH1 1 HABIIAKH, 1 MOAEPHI3Y€ BXKe HasiBHE 00JaIHaHHA, 1100
3a0€3MeUnTr SKICTh MOCIYyT, 1[0 HaaarThecsA. Skmo oneparop I[P-tenedownii
KOPUCTYETBCS MOCIyraMu MpoBaiinepiB [HTepHET, TO SKICTh MOCIYT TaKoi Mepexi
Moke OyTH HU3BKHUM, TaK SK 3BUYAHI Mepexi [HTepHeT He po3paxoBaHi Ha
nepenavy iHdopmarlii B peaibHOMY MacIiTadi yacy.
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Pucynox 1.3. Ilpuxman nobynosu iHTerpoBaHoi mepexi IP-tenedonii

3 pi3HUX TpUYuH omeparopu Mepex I[P-tenedonii nias ol'eqHaHHS CBOIX
INPUCTPOIB B MEPEkKI MOXKYTh BUKOPHUCTOBYBATHM BHJIUJICHI KaHAM Ta MEPEXKY
InTepuet. Taki Mepexi Ha3UBAIOTHCS MEpekaMy 3MIIIAHOTO TUNY (PUCYHOK 1.4).
[TuTanHs npo Te, sIKI KaHAJIX BUKOPUCTOBYBATH ISl 3B'sI3KY IPUCTPOIB MK CO0010,
BUPILIYETHCS OMEPATOpPOM THAUBITYATBHO B 3aJIEAKHOCTI B1Jl MOXKIMBOCTEH.

3a cBoiM MacmTaboM Bci Mepexi [P-tenedonii MokHa PpO3IUTUTH HA
MDKHAPO/IHI, peTi0OHAIbHI 1 MICIIEBI.

Mixnaponna wmepexa [P- Tene(bOHn Ma€ TOYKM CBO€i MNPHUCYTHOCTI B
JEKITbKOX KpaiHax 1 3a0esnedye TepMmiHaiiio Tpadiky MPaKTHYHO B OyAb-SKY
TOYKY CBITY HpU MIHIMAJIbHOMY BUKOPHCTaHHI Tele(OHHOI Mepexi 3arajbHOTro
KOPHUCTYBaHHS.



Pucynok 1.4. Ilpuknan noOynoBu 3mimanoi mepexi [P-tenedonii

Haitgactime, MDKHapoaHI Mepexi HE MpaIoTh 3  KIHIEBUMHU
KOpUCTYyBayaMH, a HaJal0Th CBOIO MPOITYCKHY 3/aTHICTh IHIMUX Mepex. [omoBHUM
3aBJIaHHSM MDKHApPOJHUX MEpPEX € TPaH3UT Tpadiky MIXK MepekaMu Pi3HOTO
piBHs. [Ipu moOynoBI MIXKHAPOIHOT MEPEXi B MEPILy 4epry OyIyeThCcsl MOTY>KHA
MaricTpajib, 110 Ma€ BEJIUKY MPOIYCKHY CHPOMOXHICTb. MDKHApOAHI Mepexi
OyIyIOThCSl 3 BUKOPUCTAHHSM BHUJIUICHUX KaHAJIB 1 Ha 0a3l BXKE ICHYIOUMX MEPExX
[aTepHer.

Ha BigMiHy BiJ MiXKHapOAHOT MEpEXKi HalllOHAJIbHA MEPEkKa Ma€ TOUKU CBOET
MPUCYTHOCTI B OJHiN a00, B KpallHhOMY BHUITIAJIKY, B JE€KUIBKOX CYCiIHIX KpaiHax i
oOciayroBye aOOHEHTIB 1 MICIIEBUX OIEpaTOpiB TUIBKKM IIBOTO pETiOHY. 3a
JIOTIOMOTOIO YKJIQJIEHHS JIOMOBIICHOCTI 3 MDKHAPOJHUMHU MEpPEKaMU HaIllOHAJIbHA
MepeXa HaJa€e CBOIM a0OHEHTaM 1 IHIIMM MICHEBHUM MEpexaM MOXIUBICTh
TepMIHalli BUKJIHMKIB B Oy/Ib-sIKYy TOUKY CBITY.

Hattgacrimre, HaIlOHAJIbHI Mepexi OyIyrOThCS HaIlOHAJILHUMU
TEJCKOMYHIKAIIMHUMH ~ KOMIIaHISIMM 3  BUKOPHCTaHHSIM  BXE  ICHYIOUO1
1H(}pacTpyKTypHu, TOMy OUIbIlIa YacTUHA HAIlOHAIbHUX Mepex I[P-tenedonii e
IHTETPOBAHUMH MEPEKAMHU.

MicneBa Mepexa IP-tenedonii Hagae MOXIMBICTE aOOHEHTaM MiCIEBOi
TeneOHHOT MEpeXi 1 MPUBATHUM KOMIAHISIM CKOpHCTaTthucs mocihyramu [P-
tenedoHii. B 0CHOBHOMY, omeparopu MICIICBUX MEPEXK € MpoBaiaepaMu JOCTYITY
no mepexi IP-tenedonii. Haituacrimie, iXx Mepexi MarTh BCbOTO OJWH MUTIO3,
MIJKIIOYCHUN 10 OUThII BEJIMKUM Mepekam uepe3 mepexy I[HTtepHer abo mo
BUJIIJICHUX KaHajlaX. Takux orepaTopiB 4acTO HA3MBAIOTh PECENIEPOM, TaK K BOHU
MPOCTO TEPENPOAYIOTh MOCIYTH 1HIIUX MEpPEek a0OHEHTaM MiCIeBOi TeaedOHHOI
Mepexi.

1.3 Anaini3 icHyI04O01 Mepexi
JlokanbHO - 00UHCITIOBAIbHA MEpeka HapaxoBye OJu3bKo S0 poOOUHX MicCIib,

ocHamenux komm'torepamu PENTIUM-4, Monitop Samsung CRT 17 "783DFi1
tenedoHHUMHU amapatamu. € Taki Bigaum (po6oui rpymu): AVII, BTK, Bigmin



KOHCTPYKTOPIB, TEXHOJIOTTYHUH BiAAUI. BCl BigaiM ocHaIIEH! CTaHIIISIMU 3 P13HOIO
MPOIYKTUBHICTIO, B 3aJICKHOCTI BiJl BUJly BUKOHYBAHOI CITIBPOOITHUKOM POOOTH.

Ha poGoumx wMicisax BcTaHoBJeHa omepariiiina cucrema MSWindowsXP
Professional.

3'eqHaHHS MK poOOYMMH TpylaMu Ta HASBHUM MEPEKHHUM yCTaTKyBaHHSIM
3IIACHIOETHCS KabeieM «BUTa Tapay.

Takox icHyro4a Mepeka mMae 0e3nmocepeHii JOCTYI 0 MI00aIbHOT Mepexki
[HTEpHET, KM 3AIACHIOETHCS 3a JIOMOMOTOI0 3BHYAMHOI TeIePOHHOI JIiHIT Yepe3
mozeM. [1IBuakicTs mepeaadi JaHUX Yepe3 MOIeM CTaHOBUTH 10 56 Koit / c.

Bcima npornecamu B3aemonii [TK y mepexi kepye Cepsep.

1.4 ITocTaHoBKa 3aBaHHS Ha PO3POOKY

Metoro pobo € po3poOka amapaTHO-MPOTPAaMHOIO KOMILUIEKCY JAJis
BukopuctanHs [P-tenedoHii, BUKOPUCTAHHS SKOI JIO3BOJUTH CKOPOTUTH BUTPATH
Ha TIOCIIYTH 3B'S3KY, BUKOPUCTOBYBATH JIOKAJIBHO - OOUUCIIOBAIBHY MEPEXKY IS
3a0e3neueHHs Tene(OHHUM 3B'S3KOM 1 BUXOAY B Mepexy Internet, minBUIIUTH
AKICTh TeIe(HOHHOTO 3B'SI3KY.

[IpoanaiizyBaBIIM ICHYIOUY JIOKAJbHO - OOUYMCIIOBAJIIbHY MEpEexy Oyio
MPUIHATO PIIICHHS PO3POOUTH MPOESKT MOACPHI3allli JJOKAIBHO - O0UYHUCIIOBAIBHOT
Mepexi 3 BUKopucTaHHM [P - Tenedonii.

OCHOBHUMU HEIOJIIKAMU 3 J1F0Y01 MEPEXKI €:

1) noxin tenedonnoi mepexi i1 JIOM mnpu3BoauTh 10 HEOOXITHOCTI
yTPUMaHHsI IEPCOHATY JJ1s1 0OCITyTOBYBaHHS 000X MEPEK;

2) anamoroBa Tene(OHIsI HE JO3BOJISE 3a0MIa/DKyBaTW Ha 3B'S3KYy 1
YCKJIAIHIOE B3a€MOPO3PaxXyHKH 3 KOMIIAHIEIO IO HAJa€ TOCITYTH 3B'S3KYy 4Yepes
HEOOX1IHICTh OIJIAYyBAaTH KOKEH HOMEP OKPEMO;

3) CKIamHICTh aAMIHICTPYBAaHHS ICHYIOUHMX MEpEK, OOYMOBJICHA THM,
Ka0elpbHa CHUCTEMa HE CTPYKTypOBaHa, HEBIJIOMI MapHIPyTH MPOXOKEHHS
0araTh0X YacTHUH KabeJIbHOI CUCTEMH, a TaK CaMO THM, 110 TeiledoHHA Mepeka Ta
JIOM npoxkiazieHi pi3HUMH MapIIpyTaMu;

4) miAKTFOYEHHST HOBUX POOOYMX MICI[h 3aiiMa€e BEJIMKY KUIBKICTh POOOYOro
yacy 1 BUMarae BUKOHAHHS MOHTQ)KHUX POOIT 13 3ay4eHHSIM (PaxiBIIiB 3 MOHTaXY
KaOeJbHUX CUCTEM, 3aKYITIBIII MaTepiaiiB, TACUBHOTO MEPEKEBOTO 00Ia HAHHS,

5) uepe3 moOyIOBU MEpeKi 3a 3MIMIAHOKO TOIOJIOTIT, MPH BiIMOBI aKTHBHOTI'O
MEpEXHOro OONaJHaHHS 3'SBISIOTECA MPOOJIEeMH B 3HAXOKEHHI MPOOIEMHOT
JJISTHKY, 1 MOXKE CIIPUYUHUTH 3a COOO0I0 3HAYHI MPOCTOi B pOOOTI BIAJILIIB, BTPATy
JTAHUX 1 BIZIMOBH B POOOTI IIJIMX CETMEHTIB MEPEXKI;

6) momiOHa TOMOJIOTIS Ma€ «BY3bKi MICIS» B SKUX MPOIMYCKHA 3[aTHICTh MiXK
I[ITUMU CETMEHTAMH HE TIEPEBUIIY€ MPOIYCKHY 3/1aTHICTh, IKa BUKOPUCTOBYETHCS
OHUM KIHIIEBUM a0OHEHTOM.

JIJist MOCATHEHHS MTOCTaBICHOT METH HEOOX1THO BUPIIIIMTH TaKl 3aBIaHHS:

1. Po3pobutu cTpykTypHY cxemy BrpoBamkeHHs [P - renedonii B JIOM;

2. BuOpartu oOmagHaHHs A7 peanizailii MpoeKTy;

3. [IpoBecTu q0CHiIKEHHS MPOITYCKHOI 31aTHOCTI MEPEXKI.
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1.5 Tlpuknan BUKOHAHHS pOOOTH 3 TOCITIIKEHHS 0(piCHOT Mepexi
1.5.1 Po3paxyHOK ICHYIOUOT MEpexi

JIroba mepexa Mae CBOIO CTPYKTYpY, 1 Bci IIK B3aemoaitoTh B MEpekKi OJUH 3
OJHUM 3a JOTIOMOIOIO IPOTOKOMIB 1 CIyXO, SIKI KEpyHOTbCS aJAMIHICTPaTOpOM,
cepepoM.  JIns  anMiHICTpyBaHHA  IOTOKIB 1  IMPOTOKOJIIB  IIHPOKO
BUKOPUCTOBYIOTBCSI TIPOTpaMu yrpaBiiHHA -Proxy-cepsepu. Proxy - mexanizm, 3a
JIOTIOMOTOI0  SIKOTO OJHA CHCTE€Ma MPEACTaBIs€ IHIIY Y BIAMOBIIb Ha 3alHTH
IPOTOKONY. Proxy - cucTeMu BUKOPHCTOBYIOTHCS B MEPEKEBOMY YIPABIiHHI, 1100
no30yTHCA BiJl HEOOXITHOCTI peati3allii HOBHOTO CTeKa MPOTOKOMIB.

OckUIbKM Mepeka Ma€ IMEBHY NPOIYCKHY 3JaTHICTh KaHAJIB, JIMITOBaHY
TEXHIYHUMH MOXJIMBOCTSIMU MEPEKEBOI amaparypu, TO JUIsl TOCTYIMY IO MEpexi
InTepuer 1K 3a gomomoroto Proxy-cepBepiB BCTaHOBIIOIOTH MEBHUM (h1KCOBaHUN
MaKCUMaJIbHUN Tpa(iK Ha KOXKHY MAILUHY.

3 omsiny Ha Te, U0 WIBUAKICTh MIAKIIOUEHHS cepBepa A0 [HTepHeTy yepes
MojieM 1 TeJlepOoHHY JIIHII0 CTaHOBUTH 56 KOIT / ¢, TO BC1 MAIlIMHU HA IMANPUEMCTBI
HE € PIBHOIPABHUMM B MEPEXi, 1 HE Ui KOXKHOI 3 HUX BU3HAYEHO JOCTYI B
[HTEepHeT, uepe3 HU3bKY IBUIKOCTI pOOOTH.

Tak six 10 cepBepa npueaHAHI 1BA BEJIUKI CETMEHTH, SIK1 IIPAIIOI0Th B PI3HUX
pexXuMax 1 MpUEIHAH] 4epe3 MEPEkKEBI aJaliTEPH 10 «Xabam», OMH 3 IPOITYCKHOIO
cupoMoskHicTio 10 M6iT / ¢, a apyruii - 100 MGIT / ¢, TO MATUMYTh MICLI€ BUTIAJKH
NEpPEeBAaHTAKEHHS KaHaliB, 3a PAaXyHOK I1HTEHCHBHOTO OJHOYACHOro0 OOMIHY
1H(popMalliero B Mepexi 3HauHO0 KibKicTio TTK.

TakuM 4YMHOM, MakcUMaldbHUN Tpadik NpU 3BEpPHEHHI 1O CepBepa Ha
KO)KHOMY CErMEHTI Oyle BHM3HAY€HO IIBHJKICTIO HAa HBOMY BCTaHOBJICHHMX
MepeKeBHUX azantepis, a came 10Mo6iT / ¢ 1 100 M6iT / ¢ BiATIOBIAHO:

T1 =10 Moit/ c;
T2 =100 Moir / c.

Bci mamman B Mepexi nmepearoTh 1 OTpPUMYIOTh 1HGOPMAIIIIO 33 TOTIOMOTOIO
CIIy>k0 1 MPOTOKOJIIB, KOXKHI 3 SIKAX BIAMOBIIAIOTH 3a MeBHUI pobOounii mporec [TK
B Mepexi. Bci BOHM IHTEHCUBHO BUKOPUCTOBYIOTh MepexeBUl Tpadik MPOTOKOTY
TCP / 1P, BuxopuctoBytoun kaHanu nepenadi Big 1K mo cepsepa 1 Hazas.

CBoro wacy tBopui JIOM npuiiiuin 10 YCBIJIOMJIEHHSI Ba)XJIUBOCTI 1
MOXJIMBOCTI MIXKMEPEKEBUX TEXHOJIOTIH IS Tiepeiadl JaHUX 1 pe3yJIbTaTOM CTajlu
JOCHIPKEHHST 1 CTBOPEHHA Ha0oOpy MeEpeKeBUX CTaHJapTiB, SIKI JETaldbHO
OMKCYIOTh MPOLEC B3a€EMOJII KOMM'IOTEPIB, @ TAKOXK MICTATh HU3KY Yroja MpH
B3aeMOIT Mepexx 1 MaprpyTtuzamii manux. OdiniiiHo Ha3BaHuil Transmission
Control Protocol / Internet Protocol (TCP / IP) ctaB mpomMuCIOBUM CTaHIapTOM
IIPOTOKOJIIB, pO3pOOJICHUX ISl TI00AIbHUX MEPEXK, BIH MOKE BUKOPUCTOBYBATHUCS
JUTST B3a€EMOZIT KOMITTOTEPIB 3a JIONMOMOTOI0 HEOOMEKEHOI KIJTBKOCTI MEPEK. Horo
MO’KHA BUKOPHCTOBYBATH ISl 3B'SI3KY OKpEMHUX MEpEX BCEpenrHI oprasizaiii ado
MiIPUEMCTBA, HABITH SKIIO 3B'SI30K 13 30BHINIHIMA MEpPEXaMW BiJICYTHIN.
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Texnonoriss TCP / IP xopoia dyepe3 CBOIO BHUCOKY JKUTTE3AATHICTH, TOMY BOHA 1
cTajia 0a30BOI0 TEXHOJIOIIEI IS BEJIMKOI KUIbKOCTI JIOM.

Cranpaptu TCP / IP onyOnikoBaHi B cepii JOKYMEHTIB, Ha3BaHUX Request
for Comment (RFC). lokymentu RFC onucyoTh BHYTpIIIHIO pOoOOTY MEpexi, B
Tomy yuciai 1 poboty mepexi Intepner. Jleski RFC onucyrors mepexeBi cepBicu
abo MpOTOKONM 1 iX peanizaiiio, B TOM Yac SK 1HIN Y3arajJbHIOIOThH YMOBH
3aCTOCYBaHHSI.

[Tpunumnu moOyaoBH Mepex 1 TUX TMPOIECiB, SKI B HHUX BiJOyBarOThCH,
Oarato B 4YOMy IMOB'si3aHl 31 CTaHAApTaMH, SKi HA3WBAIOTHCA MPOTOKOJIAMH.
[TpoTokonu peamnizyioTh crnocoOM Tepeaadi MOBIIOMJICHb, OMHUCYIOTh JeTal
¢dbopMariB MOBIJOMJICHb 1 BKa3ylOTh, SIK OOpPOOJATH MOMWIKHU. [HIIMMM cloBamH,
KOMYHIKAI[IHHUN MPOTOKOJI J03BOJISIE ONMHUCATH ab0 3pO3yMITH MPOLEC Iepenayl
JaHUX, HE TIPUB'A3YIOYHCH JI0 SIKOTOCh KOHKPETHOTO YCTaTKyBaHHs, BUKOPUCTAHOTO
JUIsL BUKOHAHHSI LIbOTO MPOLIECY.

TakuMm unHOM, MOKHA BUALIMTA OCHOBHI niepeBaru TexHosorii TCP / 1P, mo
BIUIMHYJIM Ha 3pOCTaHHs 1i HOMYJISPHOCTI:

— TCP/ IP - Mmae HaliO1Ib11I 3aBEPIICHUMN CTAHIAPT HA MOTO BUKOPUCTAHHS;

— Maibke BCl BEJIMKI MEpeXl B TEMEepillHIA Yac TepenarTb OCHOBHY
YaCTUHY CBOIX JaHMX 3a JonoMoroto nporokony TCP / IP;

— 1€l MeTol OTpUMAaHHS JOCTYIy A0 Mepexi I[HTepHeT € mifcTaBoio s
CTBOPEHHSI KOPIIOPATUBHUX MEPEX, 110 BUKOPUCTOBYE TPAHCHOPTHI MOCIYTH
IaTepner 1 rineprekcroBy TexHonoriro WWW, po3pobieny B InTepHeTi;

— Bci cyyacHl OC miarpumytors Texnosorito TCP / IP, B cuiy ii rHy4KoCTI
JUTS 3'€ THAHHS PI3HOPITHUX CUCTEM SIK Ha PI3HUX PIBHSX;

— TCP / 1P - criika MacmtaOyeThes, He3anexHa Bif ruiargopmu 1 OC
cepeoBUIIIE IS IOAATKIB KJIIEHT / cepBep.

Cam TCP / IP cknagaetbcsi 3 ACKUIBKOX PiBHIB peanizauii. Ha HukHbOMY
piBHI BIH MIATPUMY€E BCl MOMYJISAPHI CTaHIAPTH (PI3MYHOTO 1 KAHAJIBHOTO PIiBHIB
peamizalii: s JOKaIbHUX Mepex 1ie, Hampukian, Fast Ethernet, Token Ring,
Ethernet. A nns mo6anbHUX Mepex - 11e MOXKYTh OyTu mpoTokonu 3'eqHanb SLIP 1
PPP.

Ha Oinbin BucOKOMYy piBHI 3a0e3IeuyeThCsl MEKMEPEKEBa B3aEMOIS - TYT
Bi/I0OyBa€ThCA TMepeada MakeTiB JaHUX 3 BUKOPUCTAHHSM PI3HUX TPAHCIIOPTHUX
TEXHOJIOTIH JIOKAJIbHUX MEPEXK, TEPUTOPIaIbHUX Mepex abo JHIN CremaibHOTO
3B'S13Ky. B SIKOCTI OCHOBHOTO MPOTOKOIY MepexkeBoro piBHs B TexHosyorii TCP / IP
BukopuctoByetbest [P - mportokon (Internet Protocol), ocranniii cmnovarky
CIPOEKTOBAaHUN SK TPOTOKON TiepeAadi MakeTiB B CKIAJAOBUX Mepexkax, IIo
CKJIAJal0ThCcsa 3 BelMKol KiIbkocTi JIOM, o0'emHaHMX SK JIOKaJbHUMH, TakK 1
ro0ansHUMU 3B's13kamu. Came 3 1iei npuuuHu [P - mpoTokon mpaitoe B Mepexax
31 CKJIAIHOIO CTPYKTYpPOIO, palliOHaJIbHO BHUKOPHCTOBYIOUM amaparHy YacTUHY 1
€KOHOMHO BUTpayalo4yM MPOIYCKHY 3/1aTHICTh HU3bKOIIBUAKICHUX JiHIHN 3B's13Ky. [P
- MPOTOKOJN BIAHOCHUTHCSA 1O TAKUX IMPOTOKOINIB, SIKI HE TapaHTYIOTh JOCTaBKY
MaKeTiB J0 By3/a MpU3HA4YCHHsS (TOOTO MIATBEPKEHHS B JTOCTaBI[l MOXe OyTH
BIJICYTHIM), ajleé HaMaraerbcs 1e 3pooutu. JIo OCKUIbKM BiH pO3MISAaBCS PIBHS
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MIKMEpPEkKEeBOi  B3a€EMOAIT BIJHOCATbCS 1 BCl MPOTOKOJIM, TMOB'S3aHl 3
MaplIpyTU3aII€I0 TMaKEeTIiB JIaHUX, HANpHKIad, Takl SK MPOTOKOIU 300py
MapiipyTHoi iHGopMmariii, ik RIP 1 OSPF a6o npoTokon MiXkKMeEpekeBUX KEPYIOUHUX
nosigomieHs ICMP.

Hacrynnuit pisenr TCP / IP BBaxaerbcsi ocHoBHMM. Ha 1pomy piBHI
(GYHKIIOHYIOTh TIPOTOKOJN ympapiiHHA nepenadeto TCP 1 mpotokon naeitarpam
xopuctyBaya UDP (User Datagram Protocol). IIpotokon TCP 3a6e3neuye HamiiiHy
nepenayy MmoBiIOMJIEHb MK BIJJAJIEHUMHU MPHUKIAJHAMHU MPOLIECAMU 32 PAXyHOK
YTBOPEHHS BipTyanbHUX 3'emHanb. [Ipotokon UDP 3abe3nedye mepemady makeTiB
JaHUX 1 BUKOHYE (PYHKIII CHOTYYHOI JIAHKK MK MEPEKEBHUMH MPOTOKOJIOM 1
YUCIIEHHUMU MPUKIATHUMH IIPOLIECAMH.

Camuii BepxHiil piBeHb TCP / IP Ha3uBaeThcs npukiagauM. Ha oMy piBHI
ICHy€e BeJIMKa KUIBKICTh IMPOTOKOJIIB 1 CEpBICIB MPUKIATHOTO piBHA. Jlo HHX
BITHOCSITHCS TaKl IIMPOKO BUKOPUCTOBYBaHI MIPOTOKOJIH, SIK MIPOTOKOJI KOMIFOBAaHHS
daiinis FTP, npotokon emymsii Tepminany Telnet, momtoBuii npotokon SMTP,
BUKOPHCTOBYBaHUH B €JIEKTPOHHIH MOIITI Mepexki [HTepHeT, rinepTeKCTOBl CEepBiCH
TOCTyMy J10 BUuiy4deHoi iHdopmariii, Taki sk WWW 1 6araTo iHIIHX.

Takum uwmnoM, npuxoByBaHHs B TexHonorii TCP / IP HusbkopiBHEBUX
JeTayield B3a€MOJIl JoToMarae MOJIMNIIUTA NPOAYKTUBHICTb. 3 L€l NIPUYUHU TpU
CTBOPEHHI MPOrpaMHOTO 3a0e3IeueHHs HEe MOTPIOHO 3HATH abo mam'ataTu Oe3liy
JeTajgeil mpo KOHKPETHI NmapaMeTpH YCTaTKyBaHHA. Taki mporpaMu, po3poOIieHi 3
ypaxyBaHHsaM HaiBuioro piBasa TCP / IP, He oOmMexeH1 apXITeKTypOorO KOHKPETHOI
MalIMHU a00 KOHKPETHOTO MEPEKEBOro oONaJHaHHs, iX HE Tpeba 3MIHIOBaTH MPHU
3aMiHl KoMmm'totepa abo 3MiH1 KoHGIrypauid. [HmmmMu cnoBamu, HEOOXIIHICTh B
CHellajJbHUX BEPCiiX NPUKIAJAHUX Mporpam JUisl TMepeadl JaHux JUisl BCIX
MOXJIMBUX 3'€/THAHb M1’K KOMITTOTEpaMU B MEPEXI1 BIJIIAJIAE.

KomyHnikariiiina cuctema MOBHMHHA 3a0e3MedyBaTH YHIBEpCAJIbHUM 3aciod
B3a€MOIi1, TOOTO JI03BOJIATH 3A1HCHIOBATH 3B'I30K MK OY/Ib-SIKUMH KOMII'FOTEPaMH.

Tpagumiino igeHTHdIKaTOPU 3 MEPEX1 CKIATAIOTHCA 3 IMEHI, sIKE 3a3Hadae
Ha KiHIEBUH 00'exT, ampecu iAeHTH(DIKYE Te, ae IIeH O00'€KT 3HAXOMMTHCS, 1
MapiIpyT, IO BHU3HA4Ya€ SK IO HBOTO JAICTaTUCS. Y peallbHUX Mepekax IMeHa,
aJpec 1 MapIIpyTH BHU3HAYaIOThCS Ha pi3HUX piBHAX ysasiaenns TCP / 1P
11eHTU(IKaTOpiB, MPUUOMY IMEHA - Ha CaMOMYy BEPXHbOMY, a MapIIpyTH - Ha
HallHWK4oMy. [ KopucTyBada 3pydHillle BUKOPUCTOBYBATHU IS 11€HTU(IKAIT
BUMOBJICHI 1IMEHA, B TOM Yac K MporpamMHe 3a0e3MeueHHs Kpalle Mpairoe 3 OUIbII
KOMITAKTHUM YHUCJIOBUM NoJaHHsAM ineHTudikatopis. B TCP / IP texnonorisx 0yio
NPUIHATO PIMIEHHS CTaHIAPTU3YBATH KOMIIAKTHI, BUKOHABY1 aJpecH, siKl poOIsTh
Takl OOYMCIIEHHS, IK BUOIp MapIIpyTy, OUTbII €(heKTUBHUM.

s anpec po3poounuku TCP / IP BuGpanu cxemy aapecaiiii, B AKiii KOKHOMY
KOMITIOTEpY B MEpeKi NpHU3HAuUCHA ajapeca y BUIVLAL IUJIOTO YHCIa, 3BaHUUN
MibxMepexeBux aapecoro abo IP - aapecoro. Ilpu upomy 3nauenns IP - agpecu
BUOWPAIOTHCS OCOOIMBUM YHMHOM, 00 3pOoOWMTH MapmIpyTH3aIliio e()EeKTUBHOIO.
[nakme xaxyuu, [P - agpeca komaye imeHTu(ikaiio Mepexi, A0 SIKOi NpUETHAHO
TOJIOBHUN KOMI'IOTEp MeEpexki (cepBep), a TaKOoXK 1AeHTU(IKALII0 YHIKaJIbHOTO
KoMIT'toTepa B il Mmepexi. Tomy koxHomy komm'torepy B TCP / IP mepexi
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OpU3HAYeHU  yHIKanpHUM ~ 32-0ITOBUH  MDKMEpEXEBUH  aapec,  SKUAU
BUKOPHUCTOBYETHCS MIPU B3AEMO/III.

Bci I1IK B Mepexxi npariroroTh 3 0JJHaKOBUM HAOOPOM ITPOTOKOJIIB:

1 FTP - npoTokon mnpu3HAYEHWUW [JIs IIBHAKOI MEPEeCUIKH (aliiiB Mix
JOKaNbHUM >k0pcTKuM AuckoM 1 FTP cepBepom, 1110 3HaX0AAThCsS B MEPEXKi, HA 0a3i
TCP/1P;

2 CAD / CAM - cuctemMu po3paxyHKOBO-KOHCTPYKTOPCHKUX MPOrpamHu, IO
JI03BOJISIIOTH MOJICITIOBAaTH poOOTY MEBHUX 00'€KTIB 1 3aBJaHb y CHIJIBHUX MPOEKTaX
B MEPEXKI;

3 Database - cuctemu ynpapiiHHS 1 3BEpHEHHS 10 0a3 JaHUX;

4 HTTP - nmporokon WWW no3Bojsie mepecunatd JOKYMEHTH B Qopmari
HTML uepe3 InTepHeT abo iHTpamepeka, 1 pearye Ha Taki Jili KOpHCTyBada sK
KJIALlaHHA Ha TIIeproCHIIaHHS;

5 E-mail (POP) - uentpanbuuii odic TeIEKOMYHIKaIlIHHOTO OlepaTopa;

6 E-mail (SMTP) - npoTokon enekTpoHHOI MOmTH [HTepHET;

7 SQL server's client - npotokon 3abe3neuenns podotu [IK 3 pensuiiHuMu
0azaMu JaHUX.

Ha npakrtuii B HijloMy Mepeska Mnpaioe HOpMaJIbHO 1 33/10BOJIbHSIE pOOOYOTo
pexumy nignpueMctBa. OnHAK NEPIOAUYHO BUHUKAIOTh TaKl BUIAAKH, KOJIHM MHpU
3arajpHIA  CepelHiM  3aBaHTAXXEHOCTI MEpeXi OIHa 1 OUIbIl  MalluH
BUKOPHCTOBYIOTh 30UIbLIEHUN Tpadik, TOAI podOTa B MeEpexi IOMITHO
CIOBUTBHIOETHCS, 1 IESIKI TOJATKU MOXKYTh J1JaBaTu 300i.

IIpu BnpoBamxenHi IP - tenedonii HeoOXiAHO Oyne, TaKOX JOAABIIM 1€
noTpiOHYy KUIbKICTh Tpadiky s il podotu. Toai Mu MoxkeMO 3pOOUTH BUCHOBOK,
10 Hallla ICHyIo4a Mepeka He Ma€ MOTP10HOT HaM MPOITYCKHOIO CIIPOMOXKHICTIO.

IcHye aBa Buxonau 3 1i€i curyailii. PO3IsIHEMO KOXKEH 3 HUX IO Yep3i:

[lepmmit BapiantT. [ns BopoBamxeHHs [P - Temedonii Ta HamaHHs Tif
HeoO0X1HOi TpadiKy HEOOXITHO 3MEHIIMTH poOOYHil MepekeBuil Tpadik camoi
JIOM. Ilpu mpoMy 3HAUHO BMaja€ MIBUAKICTH Tepenadi iH(opmarllii mo Mepexi,
po3mipu nepenadi iHGopmarliii OyyTh JIMITOBaHI, 110 B CBOIO YEPTy JIy’Ke TTOTAHO
BiIOMTHUCS HAa POOOTI, K caMoi MEpexi, Tak 1 poOOYOro MpoIecy B IIIOMY Ha
IITPHUEMCTBI.

Hpyruii BapiaHT BUPIMICHHS JaHOI MpOOJIEeMU TMOJsITae B MOJCpPHi3allii
Mepexi. ToOToO HeOOX1THO 3aMIHUTH MOpaJIbHO 3acTtapiie obnagHanHs JIOM Ha
OIBII CydacHE 3 BEJIMKOK IPOMYCKHOIO 37aTHICTIO. HeoOXimHO 3aMiHUTH BCl
KOHIIEHTPATOPH 1 KOMYHIKaTOpH 3 MponyckHOto cripoMoxkHicTio 10 / 100 Mb / ¢ Ha
1000 M6 / c. BrpoBakeHHsT MapiipyTu3aropa 3 IPOTrpaMHUM 3a0e3MeUeHHSIM
Firewall nna Buxonmy B Internet 103BOJIMTH KOHTPONIOBATH JOCTYI B IIIOOANIbHY
MEpEXY, a TaK caMo 3AiicHIOBaTH 3axucT camoi JIOM.

[3 3amponoHOBaHMX NBOX BapiaHTIB Mjisi BrnpoBajpkeHHs [P - Tenedonii B
icaytouy JIOM mu BuOupaemMo Apyruil BapiaHT, Tak SIK BiH 30UIbIIYE MPOMYCKHY
37aTHICTh MEpeXi, HaJa€e MOXIMBICTh BukopucTtanus I[P - tenedonii, mo3Bosnse
BCTAHOBIIIOBATH CydYaCHl TMPOTpaMHI MPOAYKTH JJid TOMIMNIIEHHS poOoTH
HIANPUEMCTBA, a TAKOXK Y pa3l pO3LMIMPEHHS MiAMPHUEMCTBA MOKJIUBICTh JOAaBAHHS
B Mepexxy HoBux I1K.
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1.5.2 MopenioBaHHS ICHYIOUO1 MEepexi

OcCKUIbKHU CTPYKTYpa MIJIPUEMCTBA TakKa, 0 AUIMTHCS Ha Pi3HI BIAUIH, SIK1
CETMEHTAJIBHOTO TIAKIIOYEHI IO CepBepa, pO3IISTHEMO ICHYIOUY MEPEXKY,
3MojieTroBaBIy i1 3a jgomnomororo mporpamu NetCracker Professional. Mopens
MepeKi peCTaBIeHa Ha pUCYHKY 1.5.

PosrisiHeMo Mojienb ICHYI0UO01 Mepexi JeTajbHIIIe.

Mepexka CKIAQgaeThCsl 3 JBOX HE JOPIBHIOE 3a BEIMYHWHOIO CETMEHTIB.
[Tepmmii cerment (Poboua rpyma-1) - AVII ckmanaerses 3 11 TIK 1 migkmrouenunii
1o cepsepa uepe3 16-tu-nmoprosuiitHub (Ethernet Hub 10 MGit / ¢) 3 mpomyckHOIO
cupomoxHicTIo 10 MO / ¢, Tak sIk JaHuid BIIILT HEe TOTPeOy€e BETUKUX MPOITYCKHUX
HIBUIKOCTSIX MPH pOOOTI IO MEPEKI.

Jpyruil CerMeHT CKJIaaeTbCa 3 ceMU rpyn kopucrtyBadiB (Poboul rpymnu-
2...7) mOKIIOYEeHUX 10 TIpyn uepe3 KoHieHTparopu 16-tu-moproBi Hub (Fast
Ethernet Hub 100 Mo6it / ¢). icte rpyn 3 3 no 8 B cBOIO uepry o0'eqHaHi yepes 8-
Mu-tioptoBuit Switch 100 MO6iT / ¢, Skuil KackagHO NPUEIHAHWK 10 16-TH-
noproBomy Hub (Fast Ethernet Hub 100 MG6it / ¢) 3 pobodoro rpymorw 2, 10
ckiaay sikoi Bxoaats 14 T1K.

Mopem 56 ebic
WHTepHET NpoBaNaeEp

0.5 Mbit'sec 32.3 Mbit'zec

144 CErMeHT 244 cermeHT

Pabouan Hub 10 MowuT/c Hub 1- 100 MBuTic
rpynna - 1 Cepsep rpynna - 2
3.4 Mbit'sec L s 3.2 Mbitizec
E Hub 2- 100 MBuTic
F'af'““aﬂa Hub 7- 100 MEuT/c Pag‘;:aﬂa
T = 4.3 Mbit'sec 0.4 Mbit'sec "
Pabouan Hub 6- 100 MEuTic Hub 3- 100 MEutic Fabouan
rpynna -7 rpynna - 4
3.2 Mbitizec g
j= =]
PaBouan Hub 5- 100 MBuTic Hub 4- 100 MGutic Pabouan
rpynna - 6 rpynna - 5

Pucynok 1.5 - Moaenb icHyr0401 Mepexi
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3'emHaHHs MDK poOOYMMH TpynaMud Ta MEpeXeBUM 00JaJHaHHAM
3MIIACHIOETHCS KaOelleM «BUTA Mapay.

Takox icHyro4a Mepexa Mae 0e3nmocepeHii JOCTYI 0 MI00aIbHOT Mepexki
[aTepHeT, sKuii 3MIMCHIOETHCS 3a JIONIOMOTOI0 3BHYaiiHOI TeneoHHOT JiHIl Yepes
MoneMm. Takuii Buja 3B'sI3Ky HasuBaeTbesl Dial-up. IlIBuakicTe mepemadi JaHUX
yepe3 MOJIEM CTaHOBUTH MakcuMyM 56 Kour / c.

Bcima nponecamu B3aemonii ITK y mepexi kepye Cepsep.

Takoxx Ha puCyHKY 1.5 MU MOXeMO OaunTH 3aBaHTAXXEHHS MEPEXi B ILIIOMY,
TOOTO Tepenady Tpadiky Mo Mepexi B psiIOBii CUTYyaIlii.

HaouHo mokakeMO 3aBaHTa)KEHICTh MEPEKi 3a CErMEHTaMH 3a JIOIIOMOTOI0
Jiarpam, HaBelAeHMX Ha pucyHKy 1.6. IlpomyckHa 3maTHICTH Mepexi B Hudpax
B3saTa 3 [13 «Tpadik Increkropy.

100+
80

M6uric © 60

M6éwut/c

20

CermenT 1 CermeHr 2

PucyHnok 1.6 - Jliarpama 3aBaHTaXXK€HOCTI MEPEXk1 3a CErMEHTAMU

1.5.3 Po3paxyHOK 1 MOJeItOBaHHS HOBOI Mepexi Oe3 Buxkopuctanus IP -
TenedoHii

IcHyroua Mepexa Mae OCHOBHI HEIOJIKH:

- BIJICYTHICTh BHCOKOIIBUKICHOTO JOCTyHy B IHTepHET miisi 3a0e3mneueHHs
HEOOX1/THOI 1H(OPMAIIIEI0 CIY)KO MIANPUEMCTBA 1 iX BIIAAJICHOTO JOCTYIY 10
pecypciB 1 iX 0OMIHOM 3 IHIIIMMU TIAMPUEMCTBAMU 1 OpraHi3alisiMu;

- BUHUKHEHHS 300iB 1 NEpeBaHTaXEHb B MEPEXi MIIMPUEMCTBA, Kl
MIPU3BOJIATH /10 HE KOPEKTHOIO poOoTi 1oaaTKiB 1 JIOM B 1i0My;

- cknaaHi ctpykrypa JIOM 1 cucrema aapecamii mix IIK B mepexi 1
CEPBEPOM;

- BEJIMKa JOBXKMHA CHOJIYYHHX KaOeqiB, B 3B'A3KYy, 3 UMM IMpH Mepeaadi
iH(opmarlii BHHHKAIOTH BTpPaATH, IO ICTOTHO BIUIMBAE HAa MIBHUAKICTH POOOTH
Mepexi.

OTxe, A yCyHEHHs HEOOJIKIB 1 TMOJIMIIEHHS YMOB Tpali B MEpexi, 1
MOYKJIMBOCTEHN CIIY:KO Ha MiAIPUEMCTBI, HEOOX1JHA MOIEpHI3allis MEPEXKI.
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Jlnis 301IbIIEHHS IPOIYCKHOT CIIPOMOKHOCTI KaHalB, HAAIHHOCTI poOOTH B
MepexXi, HallaHHS [HTepHEeT MOCIyr 3aMiHUMO MeEpekeBe 00JagHaHHS Ha OUIbII
BHCOKOIIBHJIKICHE, a caMe:

- BUKJIFOUMMO 3 MEPEXi IPOMIXKH1 KoHIIeHTparopu Hub;

- MIJIKJIFOYUMO po0O0Yi rpyru 6e3nocepeHbo 10 KoMyTaropiB Switch
100/1000 M6Git / ¢ (3 mrt.);

- MAKIIOYEHHS TPyIN J0 KOMYTaTOpiB 3AIMCHUMO TaKUM YHHOM, II100
HANOUTBII B3a€MOJIIIOYI TPYMHU MiJKIIOYATUCS O OAHOTO 1 TOTO K MPHUCTPOIO
(Hampukia, Bigaumm KoHcTpykropis, BTK 1 Texnonorn);

- BIIPOBAKEHHST BUCOKOIIBUIKICHUX TEXHONOTH [HTEpHET (MapipyTH3aTOop
3 [1O firewall).

Monenb Mepexi MpecTaBlieHa Ha pUCYHKY 1.7.

b

Mpoeaiddep

320 Mumdc

s pupymudanon

Falivian
apynna 1

Patician
apmna 2 Pabouan

amnna 3

Faficuan
appnna 5

Pucynok 1.7 - Moaenbs MOJAEpHI30BaHOT MEPEKI

MopnepHizoBaHa Mepeka 3MOJAETbOBaHA 3a  JOMNOMOIOI0  MPOrpaMu
NetCracker Professional.

NetCracker Professional - me mporpama € ApyruMm MepekeBUM 3aco00M B
omoui NetCracker. Ha Bigminy Bim Pospobnmka, NetCracker Professionale
MEPEKEBUM IMPOEKTOM 31 3JI0HOCTIMU MEPEKEBOTO MPOEKTY 1 MOJETIOBaHHSA. 3
TOYKH 30py 1HTEp(]eiCy KOpUCTyBa4a y HBHOTO € KUTbKA BAXJIMBUX JOJATKOBHX
xapakrtepucTuk. OnHa 3 OCHOBHMX XapakTepucTuk, BinmMiHy NetCracker
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Professional Big Po3poOnuka NetCracker - cTaTUCTHUHI NMOKKYMKH 1 mpodinii
MOTOKY 3aMOBHHUX JIAHUX.

Po3zrnsineMo Mojieb MOJIEPHI30BaHOT MEPEXK1 JOKIAIHIIIIE.

Tenep mepexa ckialaeTbcs 3 OAHOTO BEJIMKOIO cerMeHTta. Poboul rpymnu
1,2,3 mpuennani no Switch 1. Poboui rpynu 4,5,6 - npuennani 1o Switch 2.
PoGoui rpynu 7,8 mpuennani go Switch 3. Bce Switch maroTh mnpomyckHy
3narHicTh 100 / 1000 MOi1T / ¢ 1 migkiIoueHi 10 cepBepa Yepe3 MapIipyTu3arop 3
MPOITYCKHOIO cripoMokHicTIO 1000MOiT / ¢. B manomy Bumagky MapuipyTU3aTop
3a0e3neuye HaAM TOYHY mepedady naHux no I[P-ampecamu Bcepeamni mepexi, a
TaKOXX MIBUIKICHUHN BUX1J B INIOOAIbHY MepexXy [HTEpHET.

3'emHaHHs MDK poOOYMMH TpymaMud Ta MEpPEeXeBUM 00JaJHaHHAM
3MIIMUCHIOETBCST KabelleM «BUTA Tapa». A 3a0e3nedyeHHs JO0CTyIy /10 [HTepHeTy 3a
JIOTIOMOTOI0 OMTOBOJIOKOHHOTO 3'€ THAHHS.

Bcima mponecamu B3aemonii I1IK y mepexi kepye Cepep, a po3noijioMm
Tpadik - nmpokci-cepsep «Tpadik [HcekTOpY.

[Ticns moaepHizalii MepexeBoro o0JalHAHHS MPOMYCKHA 3/1aTHICTh MEPEXi
3pocia Big 10/100 M6it / ¢ mo 1000M6iT / ¢, TOOTO 3'IBHBCS JOJaTKOBa
MPOITYCKHA 3/1aTHICTH JUIsl BripoBakeHHs [P - Tenedonii.

HaouHo 11e mokasye niarpama MpoITyCKHOI 3JaTHOCTI MEPEKi, HaBelleHa Ha
pucyHky 1.8.

1000+
900
800+
700
600 |
M6ut/c 500
400
300+
200
100+

MopaepHusnpoBaHas ceTb

Pucynok 1.8 - /liarpama npomnycKHOi 31aTHOCT1 MEpexi

1.5.4 Po3paxyHOK 1 MOJETIOBaHHS HOBOi Mepexi 3 BHKOpUCTaHHsSM [P -
TenedoHii

MeTor0 [1TaHOTO TPOEKTYy € BIPOBAKEHHS HOBHUX 1H(OpMAIiTHUX
TEXHOJIOT1i, TakuXx sk [P- Tenedonis. BnpoBamkenHs ii He0OX1HO, B IEPIIY YEpry
JUTSI MDKMICHKHX 1 MDDKHAPOJHUX PO3MOB, @ TaK Camo JJI PI3HOTO POy 3B'S3KY Ta
koHpepertiit. I[P - renedonis 6a3zyerbest Ha mpoTokom H.323, a Takox Mae 6e3miy
PI3HUX KOAY€E aJTOPUTMIB JJI1 CTUCHEHHS 1 Iepeaadl pizHoro Tumy iHgopmarii. Sk
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Hacmiok, [P - Tenedonii HeoOXiaHMI TakoK MEBHUM Tpadik st CBOET AISITBHOCTI
IIPY BIPOBAKEHH1 B HAIITY MEPEXKY.

PozrnsineMo xapakrepuctuku mporokoiny H.323 noxnanniiie.

Cragmapt H.323 Bxoauth B psa pexkoMmenaamii H.32x, mo ommcyrTh
MOPSA0K OpraHi3allii MylIbTUMeE1a-3B'13Ky B MepeKax Pi3HUX THUITIB:

a)H.320 - By3pkoCcMyTOBI IU(PPOBI KOMYTOBaH1 Mepexi, BKiatouarouu ISDN;

0) H.321 - mupokocmyrosi mepexxi  ISDN 1 ATM;

B) H.322 - makeTHi Mepexi 3 rapaHTOBaHOIO CMYTOIO MPOITYCKaHHS;

r) H.324 - reneponni mepexi 3aransHoro kopuctyBanus (TM3K).

OnHa 3 OCHOBHUX IIIel po3poOku cranmapty H.323 - 3abe3nedeHHS
B3a€MOJIIi 3 IHIIUMH THIaMH MEpPeX MyJabTuMenia-3B'a3Ky. Kondiryparis mepexi
Ha 0a3i ctangapty H.323 npuBenena Ha pucyHky 1.9.

Cepeep
TepMuHan koHepeHLU A Gatekeeper
H.323 El MCU H.323
F— H.A23 -

- TepmiaHan
|I:| H.323

- -~

~ —
Noxankwan N-ISON .
caTk
s ™\ / | ™

£ -,
R . L . — - . \ A R
1 CpMBEan | Tancoosad | Tapesadan ] Tomsan Tepuannan Tepeanuan | T praanan
R V] | || vepessan | H.322 I TR R | H320 H.221 | H.310
L ! L — L

Teguiian
H324

Pucynoxk 1.9 - Kondiryparist mepexi Ha 6a3i cranmapty H.323

Jlane 3aBmaHHS peai3yeThCS 3a JOMOMOTOIO IUTIO31B, SIKI 3HIHCHIOIOTH
TpaHCIALI0 curHaiizamii 1 ¢opmariB nanux. Cranmapt H.323 no3Boiisie CTBOpUTH
HAJIWHI PIIEHHS JJIs OpraHi3ailii KOMYHIKaIlli 3 HaJiiHUM MEpeX 31 3MIHHOIO
3aTPUMKOIO. 3a YMOBHU BIJMOBIIHOCTI CTAHAAPTy MPHUCTPOi 3 PI3HUMHU
MOKJTUBOCTSIMUA MOXKYTh B3a€EMOJIISITH OJTUH 3 OJTHUM.

Hamnpuknan, TepmiHanu 3 Bijieo3acodamMu MOXYTh OpaTd ydacTh B ayjio-
KoH(pepeHIisaX. Y cykynHocTi 3 iHmmMHU ctangaptraMmu MCE-T Ha MynbTUMEIIHHY
3B's130K 1 TesnekoHdpepenilli pekomenaanii H.323 3actocoBHi /it Oy/ib-sIKUX BUJIIB
3'eqHAHb - BiJ 0araroro4eyHux 10 3'€QHAHb «TOYKa-TO4YKa». OCHOBHI KOMIIOHEHTH
IIbOTO CTAHJIAPTy HaBeAeHOo B Tabmwmi 1.1.
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Tabnuis 1.1 - OcHoBHI KOMTIOHEHTH cTaHaapTy H.323

Pexomen-
N Onncanne

H.275 U[]PEI[E‘_I]HI'_‘.".I' Umﬁmf“l’m My ¥NPABRICHHHED BRIZOBOM, BEIHMAE CHIHAIMHIATHK H DETHCT=
ANHED, 4 TAKHE [AKSTHIAIHID M CHHX POHHIAIHID NOTOKOR MYABTHMEHIHEIX JAHHEX

1245 ﬂnpmuHHEl'EmﬁmuHHn I8 OTKPRITHA M 3AKPEITHA KAHANORE JITA NEPEIayy MoToKOB

MYJILTHMEIHITHEY JaHHBIX, 8 TAKKES ADYTHE KOMAHIbl H 3alpoCh

H.261 Buacokonek 104 ayIMoBHIVaAlbHBIX CEPBHCOB Ha Kananax P x 64 kbur/c

H.263 OnHCHBAET HOBKIH BHACOKOJCK JUIA NEPEIadH BHACO N0 00WYHEIM TENC(OHHBIM CETAM

5.711 Avnno kogek, 3,1 kl'u wa 48, 56, v 6d kGur/c

(.722 Avauo konex, 7 kl'y va 48, 56, u 64 kburic

5. 728 Aviano koger, 3,1 ko ga 16 kbur/c

(.723 Avimo kogek, 1is pesumor 5,3 1 6,3 kburic

5,729 AN IHO KOOCK

Crangmgaptr H.323 Bu3Hauae TaKOX TMOPSJOK B3aEMOAII 3 KIHIIEBUMU
OPUCTPOSIMU THIIMX CTaHAapTiB. HallOLibll 4acTo Take 3aBIAHHS BHHHUKAE IPHU
CIIOJTyY€HHI TeJe()OHHUX MEPEK 3 KOMYHIKAI[IEIO MAKETIB 1 KOMYHIKaIlI€10 KaHATIB.

3a pgonomoroto nporpamu NetCracker Professional mpomopentoemo 3aH0BO
HaIly HOBY MEpexXy, ajie Bke 3 Bukopuctanusam I[P - renedomnii.

MonentoBaHHS MPECTaBICHO HA pUCyHKY 1.10.

1
Mposaiidep

-

t 320 Moume

/i#&pwﬂymuammp
\

i

Cepeep /"/
80 Méume

|-

JP—I’]:‘E‘-‘?ECEIDH Komdnd =T e {

(T ol

Fafivian (TR
apynna

Pucynok 1.10 - MonentoBanHst Mepexi 3 ypaxyBaHHsaM [P - renedonii
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Hiarpama npomnyckHoi 3aatHocTi JIOM 13 3anpoBamxenoro [P - Tenedoniero
NpeAcTaBieHa Ha pucyHky 1.11.

1000 -
900
800
700
600

MoéwuT/c 500 |
400 |

300

200 |

100

0 _

MopepHeavnpoBaHas ceTb C IP-
TenedoHven

Pucynox 1.11 - Jliarpama 3aBantaxkeHOCTI Mepexi 3 [P - Tenedoniero

Tak sax pgaHa mporpama HE HaJa€e MOXIHMBOCTI BBECTH TMpPOTpamMHE
3abe3neuenHs Ty Skype abo amaparawmii [P - Tenedon, To 3aminnMo HEoOXiHE
HaM TPUCTPIN TCEBIONPUCTPOIB, B JaHOMYy BUIAJAKy e Oyne 3BuuaiHuii [1K
KopucTyBada. Tak sk BiH HailOimbIIe 3a PyHKIIAMU cX0xuit 3 [P - TenedoroMm.

1.5.5 BucHoBku 110 po6o0TI

B pesynbrari mpoBeneHoi poOOTH HEOOXITHO 3pOOUTH BHUCHOBKHU IIOZO
MEePCTIIEKTUBU BUKOPUCTAHHS MOJIEPHI30BaHOI MEPEXKI.
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2 IIpoeKkTyBaHHS JIOKAJBbHOI KOMII'IOTEPHOI MepeKi 3 BHIIICHHUM
cepBepoM

2.1 3aBnanHs Ha npoekTyBaHHg JIOM

MaeMo 3aBoaHHs MIATOTYBAaTH MPOEKT MEPEXKi 3 BHUAUICHUM CEPBEPOM.
[TouaTkoBi AaHl JJIss PO3paxyHKy (BHUXIJHI JaHl Uil PO3paxyHKy HaBEJICHHI B
poszauii 3):

- rabapuTy MPUMIILICHHS, TUTAaH-CXeMa PO3MIIIEHHS pO3€TOK 1 MeOJIiB;

- BUKJIa/1a4 - 3a Bapiantamu (1 ... 2);

- CTYJICHT - 3a BapianTtam# (6 ... 15);

- TOIOJIOT1S - 3@ BaplaHTaMH (31pKa, IUHA, KIJIbIIE).

2.2 Ilpuknag po3paxyHKy Mepexl 3 BUIUIEHUM CEPBEPOM
2.2.1 BuxiaHi 1aHi Juisl IPOEKTYBaHHSA

CTBOpHUMO TPOEKT MEpexkl 3 BUAUICHUM cepBepoM s kabinety Ne 2206
"JlabopaTopis mporpamyBaHHs". [lodaTkoBi naHi Uisi PO3PAXyHKY - KUIBKICTh

KOMIT'TOTEPIB:
- BUKJIaga4 - 1;
- cryneHr - 10.

Po3spobka noziunoi cmpyxmypu mepesrci

JloriyHa cTpyKTypa JIOKaJbHOI MEPEKI MPUBEIEHA HA PUCYHKY 2.1.

| OE—

Pucynok 2.1 - Jloriyna cTpyKTypa JOKaJIbHOT MEpexi
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Pospobka ¢ynxyionanenoi cmpykmypu mepesxci

CtBoprMO QYHKITIOHATEHY MOJIEIh TIPOIECY IPOSKTYBAHHS MEPEXKi.

VY kabi"eri Ne 2206 mnpoBOAMTHCS HABYaHHS CTYACHTIB KOMI'FOTEPHUX
JTUCLMIUTIH, TIOB'SI3aHMX 3 TpadiuyHo0 pPoOOTOI, CTBOPEHHSIM TEKCTOBHX
JIOKYMEHTIB 1 0a3amMu JaHUX.

OyHKIIOHATBHA MOJETh TPOIECY MPOCKTYBAHHS MEPEKi MpHBEICHA Ha
pucyHky 2.2. Ha manmioHKy moka3aHl YYaCHHKHU TMpoliecy (KOPHCTyBadl Mepexi),
0a30Be mporpamHe 3abe3medeHHs 1adbopaTopii 1 pe3yabTaTh IpoIecy.

lNpenopaBaTenb
ME Access Ea3a gaHHBIX
] - .

- MNe 2206 3MeKTp OHHBIE
MS Excel JlaBoparopus TaGMILIB]
———* nporp aMvHpoBaHHA —————*
MS Word TekcToBBIA

= Wor ZOKYMEHT
—_—P e

CTyaeHTHI

Pucynok 2.2 - dynkirioHanbsHa MOJIEIb MPOIIECY MTPOCKTYBaHHS MEPEXi

[Tepenik (yHKIIN KOpUCTYBayiB Mepexi 3Be1eMO B TaOmmIli.2.1.

Tabmuug 2.1 - [epenik GyHKIIH KOPUCTYBaYiB MEPEXI
KopucryBau Ix dynkuii

AnMinictpatop |[Mae Bci mpaBa Ha poOOTy 3 KOMI'toTepoM. BiH HamamroBye i
PEMOHTYE BCi MPOOJIEMU KOMITIOTEpA.

CryneHnt Bukonye BuaaHi nmpakTuyHi poOOTH, K1 HE CIHCYBATH, CJIiIyBaTh
mpaBujaM BCTAHOBJICHUMH B KOMI'IOTEPHOMY KJaci, 4Yd He
O0OMIHIOBAaTHUCS TOTOBUMH poboTamu 1o JI3.

Buximagau Bunae npakTuuHi 3aBJaHHS CTyJACHTaM sl BUKOHAHHS TOTO YU
IHIIOTO 3aBJaHHs. Y TMpoleci BUKOHAHHS POOIT, MIIXOIUTH 10
CTYJICHTIB 1 Jomomarae iM B 3aBJaHHSAX. Bukiamad KOHTpOIIOE
po6OTH KOMII'IOTEPIB 1 Oe3repeOiiiHOl poOOTH CTYJEHTOM.

2.2.2 Po3poOka apxiTeKTypH MEpEexKi
IIpoexmyeanusa cmpykmypu mepesxci

Jlns mBuakoro oOMiHy iH(opmMmaiii 3 cepepa Ha [IK ogHOro 31 CTy/IEHTIB
a00 HaBmaku, OyJI0 3alPOIIOHOBAHO BCTAHOBUTH JIOKAJTBLHY MEPEXKY 3 BHIIIJICHUM
CepBEpOM, SIK MIOKAa3aHO Ha PUCYHKY 2.3.
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Komynikariiinuii cepsic:
1. CnutbHa 00poOka iH@opMalli KopucTyBadyamMu (CHiJIbHE BHUKOPUCTAHHS
(baitiB);
2. llenTpasizoBaHe pe3epBHE KOIMIIOBAaHHS BCiX JTaHUX;
3. KoHTpoJIb 32 1OCTYIIOM JI0 B)KTMBUX JaHUX;
4. CriiyibHE BUKOPUCTaHHS 00JaAHAHHS 1 IPOrPaMHOIo 3a0€3MeYeHHS.

650 cm

e e e || o
>

1l . %
575 il % Ny
cM ég"m

1l i

1l
==

Mxad

—

Pucynok 2.3 - IIpoekTyBaHHS CTPYKTYpPHOI CXEMH MEPEKi
Po3spobka kongieypayii mepesrci

Mepexa Oyne npoektyBaTucs Ha 6a3i ctangapty Ethernet 10/100 Base-T 3
00aHaHHIM, sIKE IT0Ka3aHO B Ta0auIl 2.2.

Tabnuis 2.2 - 3minni Mepexi ctanaapty Ethernet 10/100 Base-T

KomnonenT / xapakrepucruka Peanizaris

TomnoJoris 3ipka

JliHis 3B’ 513Ky HeekpanoBana kpydeHa napa kateropii Se

MepexeBi agantepu Ethernet 10/100 Base-T

koMyHikaniiHe oonagHands  |[Komytarop Ethernet 10/100 Base-T

VYrpaBiiHHs pecypcamu Bci komn'torepu miaKOpsItOTHCS OAHOMY CEPBEPY.

CrinbHe BUKOPUCTAHHS [linkaroueHHsT  MEpEKEeBUX  MPUHTEPIB  uepes

nepudepiiHuX MPUCTPOIB KOMI'IOTEPH 10 MEPEXKEBOro Kadento. YTpaBIiHHS
yepraMd - 3a  JIONOMOIOK  MPOrpamHOro
3a0€3MeUeHHs.

[TinTpumyBaHi 1OJATKH Opranizaifis KOJEKTHBHOI pOOOTH B CEPEIOBHIIII
€JIEKTPOHHOTO JIOKyMEHTO000Iry, poborta 3 06a3010
JaHuX 1 TpadiYHIMH IPOTPAMAMHU.
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3acTocyBaHHS IIBOTO CTAHAAPTY JO03BOJISIE BIIHOCHO MPOCTHMH 3aco0aMu
JIOCSITTU CTaOUIbHOI poOOoTH Mepexi. Pexxum 1 Oesreka JqocTymmy, 30epiraHHs Ta
oOMiHy 1H(OpMAIlI€0 TT0 MEpeXi B JAHOMY BUIMAJAKy BUMAarae€ BUJLICHHS IS ITUX
1iJIel cepBep, TOMY MOTPIOHO OPraHi3yBaTH MEPEXKY 3 BUIAIJICHUM CEPBEPOM.

2.2.3 Bubip MepexeBrX KOMIIOHEHTIB
Crenudikaiiisi Mepexi CKIaJaeTbCs Ha OCHOBI Mpaiic-lucTa MPUHHATOT
TOProBOi KOMMaHii, HarpukiIan «Kommm'roTepHa TEXHIKay.

Kongirypariis komn'totepiB HaBeeHa B Ta0ui 2.3.

Tabmuis 2.3 - Kondirypaiiist KOMIT'IOTEpiB MEpexi

HaiimenyBanHs Kin-t, | Hina3za | Cywma,
TOBapy mT. | OJ., TPH T'pH
Momnitop Samsung SyncMaster 723N (17 ", 11 5535 60885
1280x1024, 800: 1, 300 kx / M2, 170/160, Sms, d-
Sub, cpibnsictuit) [723N AKS / KSU]
Cucremna maata ASUS (G41, LGA775, 11 2070 22770
1333MHz, Dual DDR2, PCIEX16, Video,
LAN1Gb, mATX) [P5QPL-AM]
Pentium DC E5400 (2.70 GHz, LGA775, 2MB L2 11 2565 310365
Cache, 800 MHz FSB, EM64T, ESS, XD, OEM)
[AT80571PG0682M]
HDD SEAGATE Barracuda 7200.10 11 1 500 16500
[ST3250310AS] 250 Gb (S-ATA /300, 7200 rpm,
8 Mb, NCQ)
Monayns mam'sti 1024MB DDRII-800 PC6400 11 915 10065
SDRAM DIMM Transcend / Kingston
Kopnyc InWin C720BS (MidiTower, ATX, 450 11 1995 21945
Bt, USB, Audio, cpi6nsacto-dyopuuii) [IW-C720BS
/ S450T7]
3unrtyBay Kaptp (4 in 1, cpiOmsICTHIN) 11 315 3465
DVD-E818A2 (U-ATA, 6inuit) [DVD-E818A2] 11 585 6435
A4Tech (mini, USB, cpibnscro-yopua) [KL-5 BS] 11 240 2640
PA30OM 15720 | 455070
[Ipu BUOOpPI MepekeBUX KOMIIOHEHTIB HEOOXITHO JOTPUMYBATUCH

HACTYITHUX 3arajbHUX BUMOT:
- OCKUJIbKH B JJaHI/ Mepexi Bce KOMI'IOTEPH PIBHOMPABHI, TO BOHU MMOBUHHI
BOJIOJIITA XOPOIIUM IIBHIKOJI€I0, MO0 3a0e3meynuTH poOOTy BCIX MEpPEKEBHX
cIIy>k0 1 10AATKIB B peaJbHOMY Yaci 0€3 MOMITHOTO YIOBIUIbHEHHS pOOOTH;
- JKOPCTKI JUCKUA KOMITIOTEPIB MOBUHHI OyTH MaKCUMAJLHO HAMIMHUMU JJIS
TOro, MO0 3a0e3neuyuTH poOOTYy BCIX MEpPEeXEBUX CIYXKO 1 JOJATKIB Oe3meKy 1
LUTICHICTD JaHUX, 1110 30€epIraroThCs;
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- MEpEeXeBl MPUHTEPH MOBUHHI BCTAHOBIIOBATHCS B 3QJIKHOCTI BiJ MICIIS
po3TantyBaHHs KOPHCTYBayiB, IKi aKTHBHO BUKOPHCTOBYIOTb iX;

- KOMYTAaTop, SKUH € IEHTPAJIbHUM MPHUCTPOEM JIaHOI MEpexki HEeOOXiTHO
MaTH y CBOEMY PO3MOPSIKCHHI B JIETKOJIOCTYITHOMY MiclIii, 111006 MOKHa OyJio 6e3
npoOJieM MiAKII0YaT Kabei 1 CTEKUTH 3a 1HAUKAIIIETO.

XapaKkTepUCTUKH KOMYTAIIMHOTO 00JIaJHaHHS MpeicTaBIeHa B Ta0uIll 2.4,

XapakTepucTuku nepudepiiHoro o01aaHaHH HaBeeHI B Tabiui 2.5.
XapaKTepruCTUKH MPOTPaMHOT0 3a0e3neYeHHs o1aHo B Tabuili 2.6.

Tabmuns 2.4 - XapakTepuCTHUKNA KOMYTAIliHHOTO 00IaHAHHS

HaiimenyBanns Kin-te, | [ina3a | Cywma,
TOBapY mMT. | OJ., TPH TPH
Komyratop D-Link DGS-1008D (UTP, 8x 1 1350 1350
10/100/1000)
Kabens UTP (Alcatel / Nexans, kateropis Se) 90 9,5 855
Konektop RJ-45 (kateropis 5) 12 8 96
Poszerka nactinna RJ-45 Heperline kareropis 5 3 90 270
(monBiiiHa)
Ko st o6TrcKy pos'emiB B RJ-45 (AESP, HT- 2 450 900
2198)
PA30OM 19075 | 3471
Tabnuug 2.5 - Xapakrepuctuka nepudepitHoro o0gaaHaHHS
HaitmenyBanns Kin-tp, | Iina3a | Cywma,
TOBaPY mMT. | OJI., TPH TPH
[Tpuntep Hewlett Packard LaserJet P1005 (A4, 1 4350 4350
1200dpi, 14 ppm, 2Mb, USB 2.0) [CB410A]
Ckanep Hewlett Packard ScanJet G2410 (A4, 1 2565 2565
1200x1200dpi, 48 bit, USB) [L2694A]
PA30OM 6915 6915
Tabnuns 2.6 - XapakTepucTHKa MPOrpaMHOro 3a0e3MneueHHs
HaiimenyBanns Kin-tp, | Ilina3a | Cywma,
TOBaPY MT. | OJ., TPH T'PH
Windows 7 Professional 32-bit Russian (JtitieH3is) 11 4565 50215
[FQC-00790]
Office Professional 2007 Win32 Rus (Word, Exel, 11 11116 | 122276
PowerPoint, Outlook, Publisher, Access), OEM,
minensist [269-13752]
Amntusipyc Kacnepcbkoro 2010 (DVD kopoOka, 6 1200 7200
minen3ia Ha 2 [1K, mignucka Ha 12 mic.)
[KL1131RXBFS]
PA30OM 16881 | 179691
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2.2.4 lnanyBanHs iHPOpMaIiitHOI Oe3neku

Hapenemo crimcok 3arpo3 (tabnuis 2.7) iHpopmariiiHoi 6e3MeKu B paMKax

MIPOEKTOBAHOI JIOKAJIbHOT MEPEXKi:

- HEKBaIi(iKOBaHE BTPYYaHHS B CUCTEMY;

- HeUIaCHUM BUIIAJIOK - MOXKeXka, KpaJixKKa TOLIO;

- BIJIMOBM JDKEpEN >KUBJICHHS, BIJIKIIIOYEHHSI €JIEKTPOCHEeprii, Mepenaiau
HaIpyTH;

- BIJIMOBHU KOMIIOHEHTIB CUCTEMH;

- TIPUPOJIHI SBUIIA 1 KATAKIII3MH.

Tabmums  2.7- Choucok 3arpo3  iHGopmariiiiHiii Oe3meni B pamKax
IIPOEKTOBAHOI JIOKAJIBbHOI MEPEXKI

Hasga rpynu Baytpinsi PiBH1 goctyny 1o Hoctyn B Internet 1
pecypcu BHYTPIITHIX PECYpPCiB €JICKTPOHHA TTOIITa
Anminictpatopu |Bcei mepexxeBi  |[IpaBa agminicTpatopa B |Bci MepekeBi
(Bukianaui) pecypcu Karajorax, B T.4, 3MiHa  |pecypcu
pI1BHSI 1 IPaB JOCTYITY
Po3pobuuku ba3n mannx CTBOpEHHS, YUTAHHS Bci mepesxeBi
JOKYMEHTIB, 110 |aiiniB, 3anuc B (ail, pecypcu

PO3pPOOJISIIOTHCST |CTBOPEHHSI M1AKATAJIOTIB 1
(aiiniB, BUgAICHHS
KaTaJoriB, MOIIYK (aiiiB,
3MiHa KaTaJoriB

Crynentu Po6ora B O6mexenHs goctyny 10  |OOMeKeHHs
MIEBHUX CUCTEMHUX (haiiiIiB 1 MANOK [KOPUCTYBAHHS
nporpamax (1o HeoOX1THOCTI) Internet

2.2.5 Po3paxyHOK KamiTalbHUX BKJIaJ€Hb 1 €KCIUTyaTallliHUX BUTpaT

Po3paxyHoKk kamiTadbHUX BKJIaJE€Hb 1 €KCIUTyaTalliHUX BUTPAT MPOBOAUMO
3T1JIHO 3 JJaHWUMH, ITOKa3aHuM B Ta0au 2.8.

KamitanpHi BKIAAeHHS MPU BOPOBAPKCHHI MEPEXI PO3PaXOBYIOTHCS 3a
dbopmyroro

K = Kao + Kno + Kt + KMH + K.
K =Kao + Kno + Kmu = 645 174+ 34 250 = 679 424 rpH.

3riiHO 3 JaHUMH, HaBeJeHUMH B Tabmumsax 2.3...2.6, MOpoBeIeMO
PO3paxyHOK BUTPAT Ha BUPOOHUIITBO MEPEXI (KarmiTaJbHI BUTPATH):

- 3arajibHa Cyma BUTpaT CTaHOBUTH 645 147 rpH. ;

- HAJIAroPKeHHs, MOHTAX 1 ITyCK Mepexki cTaHOBUTH 34 250 IpH.
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Tabnuis 2.8 - XapakrepucTrka BUTPAT B IPOEKTOBAHOI MEPExi

CratTs BUTpaT HalimenyBannsi| 3HaueHHS

ButpaTtn Ha HaBYaHHS TIEPCOHATY Po6 3 000

[lina oGnagHaHHS Ta MPOrPAMHOTO 106 679 424

3a0e3IeYeHH s, HaJIaroPKEHHS, MOHTaX 1

MyCK MEpPexi

Hopwma amopTu3ariii a 12%
4  |BapricTh BUTpAaTHUX MaTepialliB JIs [ 1500

IpUHTEpA
5 |[ina 1 KBreI'ox enekTpoeneprii Len 1,68
6 |[loryxnict EOM NesM 350 Bt
7/ |IloTyHICTh IPUHTEPA Nmnp 300 Bt
8 |Iloryxnicts UPS Nups 650 Bt
9 |Yac pobotu EOM Ha no0y Term 8r
10 |Yac poOoTu npuHTepa Ha 100y Top 8r
11 |Yac po6otu UPS B 100y Tesm 8r

B nmanomy Bunaaky

Kao + Ko = 645 174 rpH.,

Kmn =0,
Kwmu = 34 250 rpH.,
Ko = 0.

Excrutyaraiiiiini BUTpaTy BUZHA4YaIOThCs (hOPMYJIIOHO

Pe = P3n + Potu + Puakin + Pao + Pen + Ppm + Po6 + Pa6.

Buxinni mani mayis po3paxyHKy 3BeleHI B TaOmuio 8, a oOCIyroByBaHHS
Mepexi Oyjie 31HCHIOBATHCS BJIACHUMH CHIIAMH, TOMY:

P3n =0,
Potu =0,
Praxn = 0.

AMopTH3aliliHl BiApaxyBaHHS:

Pao =1lo6+a /100 =679 424 « 0,12 = 81 530,88 rpH.

Butpartu Ha enexTpoeHepriio:

Pen=NeFgeD+llen=(3506+300+2+650+6)/1000 2508 1,68

=19 500 rpH.,
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ne Len = 1,68 rpH.,

D =250 nuis,

Fn =8 rogun,

N - MOTYy>XHICTb 001aTHAHHS.

BapticTe BUTpaTHHX MaTepialiB sl ABOX MPUHTEPIB:

Ppm=1IIm e m=1500 2 =3 000 rpsx.
ExcruyaTaniitni BuTpatu OyayTh:
Pe =81 530,88 + 19 500 + 3 000 + 3 000 = 107 030,88 rpH. Ha pIK.
2.2.6 BucHoBKY 110 po0OTI
Hanpukinii ciijt 3po0uT BUCHOBKH IO pOOOTI, /1€ BKa3aTH:
- BIJMOBIJHICTD MEPEXI 3aJaHUM BUMOTaM (JIOTIYHUM, CTPYKTYpPHUM,
GyHKI10HATBHUM, BapTICHUM);

- MOXJIMBICTh PO3IIUPEHHS MEPEXKI;
- 3a0e3neyeHHs 6e3MeKu Mpu PoOOTI B MEPEKI.

29



3 3aBaaHHA 10 caMOCTIiiiHOI po0oTH

BapianT 3aBmaHHs 10 caMOCTIHHOI pOOOTH BIJIOBIIA€E HOMEPY B CIIUCKY
IPYIU CTyZeHTa 1 PopMyeThes BIAMOBIIHO 0 Tabauii 3.1.

Ta6mug 3.1 - BapianTu 3aBaaHb U1 IPOCKTYBaHHS MEpExKi

) Tonomnorist Kinekicts KinbkicThb
Bapiant . . ;
Mepexi CepBeEPIB poOOYNX MiCIIh

1 3ipKa 1 6

6 3ipKa 2 11

10 3ipKa 15

11 [IMHA 1 6

15 [IMHA 1 10

16 KUIBLIE 1 6

20 KUIBLIE 1 10
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