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AHHOTALIUA

B nannoit aumuiomHo#t pabote pazpadorana JIBC B uentpe Kazayawur.
[TpuBenen o6mMii 0630p CYyIIECTBYIONMIMX MPUHIIUIIOB TOCTPOEHUS CETEH, MOHATUI
JIBC, knaccudukamuit JIBC, Bugst CKC, TUIBI YCTPOKMCTB JJI CETH Ha OCHOBE
texHoioruu Fast FEthernet. BeimonmHen pacdyer mokaszarened JIOKaJbHOU
BhIUMCIUTENRHON ceTu. OcyiectBieHo moaenupoBanve JIBC B mporpammHoit
cpene Cisco Packet Tracer. Paspaboran OusHec-mman mnpoektupoBanus JIBC.
[IpousBeneH pacuer nmokasarenei 0€30MacHOCTH

Absract

In this thesis work was developed in the LAN Center for Kazaudit. An
overview of the existing principles of networking, LAN concepts, classifications
LAN SCS types, device types, network technology based Fast Ethernet. The
calculation of performance local area network. Modelling of the LAN in a software
environment Cisco Packet Tracer. Business plan design LAN TsEiK.

Anjarna

byn mumnomasik xymbeicta Kazayautr opranersiaaarsl JIEXK enpenre.
Keninepal KypyablH Kazipri TaHjaa Oap KarujajdapblHa >Kaimbl MIOTY Kacallblll,
JIEXX tycinirt, JIEXK xikremyi, KKXK Ttypnepi, Fast Ethernet Texnomorusicer
HETI31HJIET] JKeNJIep YUIIH KYpbUIFbUIAp TYpJepi kentipuired. Jlokanasl ecenTeyinl
XKENIHIH KepceTKiTepiHiy ecentey xyprizuired. JIEXK-mi monenney Cisco Packet
Tracer Oarnmapnamaceiiga xacanrad. JIEXK xobamayabslH — Ou3Hec-xocHapbl
Kacasabl. OMIPTIPIILIIIK KayInCi3/iri.
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Kipicne

Kazipri ke3zie 10Kaibbl jKelll TeIeKOMMYHHUKAIMS callaChlHAa KEH ayKbIM/a
naiiiananaspl. JIokaibabl KeIUIepIiH JaMyblHa OaiJIaHBICTBI KOMITbIOTEpIIEpal O1p
xemire Oipiktiperin — Ethernet, FDDI, Token Ring »one T. 0. craHmapTTajiraH
TEXHOJIOTHsIIap naiga O0bl.

Jlokanmbapl Kelll TEXHOJOTUSCHIH KapacThIpFaH Ke3fe eH Oipinmi Ethernet
TEXHOJNOTHICHIH Oactay Kepek. Kazipri ke3me onmemaiKk HapbIKTBIH — Kei
TEXHOJIOTUSCBHIHBIH 95% MaibI3bIH Kypaiibl.

Ethernet - oceutapaplH apaceiHIa €H KeHiHeH Taparan e, [.EEE 802.3
CTaHJapThIHA KM€ OOJIATBIH XOHE JEpeKTepl kibepy Ke3iHAe (QYHKIIHOHAb/IbI
CSMA/CD xarTamachl KbI3MET €TE/I.

Ethernet TeXHONOTMACBIHBIH EpPEKIIUIIT aKnaparThl Xi0epy opTachiHa
Tikenel Oaimanbica amagel. CSMA/CD (Carrier Sense Multiple Access with
Collision Detection) KOHTpOJUIEpPBI KYMbIC iCTeWal. byn aereHimis sxiGepimim
KaTKaH WHGoOpMaIUs apHaibl KYpBUIFbLIApMEH Ke3zeicok kyime Oeminemi. Con
ceOenTeH CTaHIUsIap OPTYPJIl OopTajiapFa KOJI JKETKI3e ajajbl KOHE TEHICIMEreH
0ocekenecTikke ue Oomanbl. OCBIHBIH OapibIFbl aKMapaTThl KEHIKTIPYre ajbiil
keneni. KeOinece apHaynbsl KykTeny Kesinae Oonanel. Keiibip kesnme xibepy
KBUTIAMIBIFBI HOJTE€ TEH 0Oyl MYMKIH.

KeH ayKpIM/Ibl MEKEMENEPET KeIIJe aKnappaTThl )K10epy Ke31HI€ KOFapFbl
cama, JKOFapbl XbUIJAMIBIK JKOHE AaKMappaTThlH KayllCI3AIrT KOFapFbl JIEHrele
Ooomyel mapT. bipak Kazipri Ke3de akmapaTThl KIOepy Ke3lHJE KeNTereH
npoOsieMasiap TybIHAANABl. by npoOiemManap *KoFaprbl camajarbl MICIIIMACPMEH
YKOHE >KOFapFbl ICHIeHIer JKeiH1 OacKkapy/ bl Tajlall eTIIe/].

Kazipri ke3ge Ethernet TeXHOMOTHSCHIH KOJIIAHATBHIH JKEJIUIEp CaHbl 5
MUJUTMOHHAH acanbl, an Ethernet agantepimen kommbroTepiiep canbl 60 MUTUTMOHFA
JKeTell skoHe Oyl KYHHEeH KyHre ecyne. Kasipri kesme Ethernet TexHomOruschiH
naiagany eTe THIMJI JKoHe ©3eKTi Oousbin kenedl. KommaHusHBIH OW3HECTIK
MpoIlecCci MEH TEXHOJOTUSICHI JaMyblHA OJla OOJATBhIH KENIHIH camnachl ©T€ YJIKEH
poesl aTKapajbl JKOHE >KYMBICKEPJIEpPIiH emobip KHUBIHIBIKCHI3 JKIMBIC 1CTEYIH
KaMTaMachl3 €TETIH kel 00JIybl MiHETTI.

80-mi >xplimapabiH OacekiHga Ethernet TEXHOMOTHSCH aHBIK TCOPHSUIBIK
0azacel OomathiH. 1983 xbuiel (XeroX, DEC xone Intel kemerimen) 802.3
CTaHJAPThI OOJIBIN KAOBLIIaH bl

Ochr cebentepaen Kazaynut JKCII Ethernet TeXHOJOTHSCHIH KOJJAHBIT
oHe ciSco packet tracer OarmapiaMachl apKbLIbI KOOamay OChI KYMBIBICTAFbI
MaKCaTbIM OOJIBIN TaObLIAEL.
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1 KapacTblibIl OTHIPFAH KeJiHIH OPBIHAAJATHIH NPUHIHITEP]

1.1 JlokaabAai skejii TypaJjibl sKaJaMbl TYCiHIK

LAN >kemniHIH €H MaHbBI3AbI *KYyiecl OOJBIN Keeai, KOMIBIOTEPIIep apachiHIa
pecypcTapMeH aiaMacyibl KaMTaMachl3 €Te/ll Tarbl MPUHTEP, AUCKTEP, MOIAEMIED,
wiortep, CD-ROM pauckrep koHe Oackajga KypbUIFbLIAp apachbiHAArbl OaillaHbIC
opHatagpl. MHTEepHETKEe CyHeHeTiH OO0JICaKk OJI >KaKblH MEKEMEJIEp J>KOHE allbIC
MEKeMeJep apachlHaa OOJIBII MEKTEIEe]T.

XKemi (network) — nmepexrepai xibepy kiHe OHIIEY KbI3METTEPiH aTKAPy YIIiH
OipHemie  OOBEKTUTIPAIH  ©3apa  KapbIM-KaThlHachl. Exi  TyciHik  Oap:
KOMMYHHKAITHSUTBIK JKeJll 5KoHE WH(OPMALIUSITBIK JKEi.

bipinmrici, aepekrepai xibepy VIIIH KOJJAHBIIAAbI >KOHE OJaH Oacka
KOChIMIIIa KbI3MeT TypiMeH Kamramacei3 eteni (VAS — Value Added Service).
bynan Oacka, akmapaTTaplibl eHIEY YIIIH aTKapaThlH KbI3METTEP]ll KamMTaMachl3
etenl. Mbicasbl, KypacThlpy CUMBOJABIK aFbIMJApbIH JE€CTETEPre KOHE JeCTeTepl
arpiHAapaa Oenmekrenai. HTerpanus apkacblHia eHACY KoHE JepeKTepal Kibepy
KYPBUIaIbI KETiJIe.

Keninep Oip-OipimMeH yilieciM TanKaH/1a KaybIMIACTHIKTHI KAJIBIITACTHIPAIbI.
baitnanbic skemici (QU3MKaNBIK OaillaHblc TypiHe OalaHBICTBI OIpHEIIe Typre
OeniHel.

AKnapaTThIK Kedl aOOHEHTTIK JKesll Kyilecl OalaHBICTBIpY  YIIIH
Kojaanbuiaasl. Ochbliaiina, HEri3iHae OailIaHbIC JKEJICIHIH KYpPacThIpbUIYbl FaHa
eMec, 01pak CoHJlaii-aK aKknapaTThIK JKeJiiep.

KeprimikTi kel KAMTUTBIH KONTETeH a0OHEHTTIK CTaHLMsIAp KOPCETUIreH
JKeJici, Ta3apTKbIl Oepy YIIiH KOCBUIBICTAp aTajfaH MailamaHyIIbIHBIH CTaHIUS
apKpUIbl O1p-OipIMEH KeINTereH TpaHcMuccHs OeluekTepiH Oaitnanbicanpl. Kepekri
KypaJi YIIIiH apHaHbl TaHJAy JEPEKTEP apachIHIaFbl KOPCETIITCH CTAHIUSIAD HKOHE
camacel KbI3METTep/ll Oackapaabl. AUWTBUIFAH TapaTy Kypasibl VIIiH alTbUIFaH
KomTereH a0OHEHTTIK CTaHIHUSJIApAbl KaMTaMachl3 €Ty YIIIH 9p OJIbl TaHJaJIbl.
AWTBUTFaH KYpalibl apHAHBI TAHJIAy YIIH ASpeKTep/i ki0epy skayarn Oepyln aiabiH
ama Oenrimi Oip camachlHBIH TapaMmeTpiepi KbI3MET KepceTyl KaxeT. CamachiH
KBI3METTEP/Il 0ackapy Kypaibl 0ap: Ta3apTKBIII CaKTay KOINTETeH MapaMeTpiiepiiH
OPKANCHICHI YIIIIH KOPCETUINeH KOMIIOHEHTTEP TPAHCMUCCHS, KYpaJibl Typalibl Cypay
MYJIbTUMEAMSIIBIK JKOJAAaphl €Ki €1 apachlHIaFbl arTajfaH TailgaJaHyIIbLUTBIK
CTaHIUSHBI CAJIBICTBIPY YIIIH. OpOip KaXeTTi mapaMmeTpiepii KOMIIOHEHTTEpPiH
YOJIBI THICTI MapaMmeTp CakTalybl YIIIH CYpaTbUIFaH KOMIIOHEHTTEPIH >KOJAapbl
XKOHE Ta3apTKBIl 06Ny KOPCETIITeH TPAaeKTOPUACHIH, KallaH CcaKTajFaH
napamMeTpJjep YiiH. OpOip KOMIIOHEHT, Cypay >KOJAaphl, TCH HEMEcCe apThIK Tajam
eTUIETIH TmapameTpiiepi, an 0ac TapTy yuIiH 0esly KepCEeTUIreH TPaeKTOPHUSICHIH
Ke37le CaKTaJFfaH TMapaMmeTpiepi, KeMm JereHjae, Olp KOMIIOHEHTI CYpaTbUIFaH
YKOJIZTAPHI a3 TUICTI KaJIaFaH MapamMeTp/ii TaHJATybl KaXeT.

Keprimikri Kedal KOChIMINIA  KYTIMI€ KypadblH TMaijanaHy  YIIOiH
KOJIJTAaHBICTaFbl aHbIKTaMaJIapPBIHBIH JKOJBIH/IA aTajFaH CTAHIWSH YIIIH Tajam eTy

12



KakeT. MyJIbTUMEIHSUTBIK JKOJIBI KOHE CATIBICTHIPY KOPCETIITeH KOMIIOHEHT Tajlal
€TIJIETIH MapaMeTpiiepl 00JIaIbI.

Keprimikri Kemigeri KOJJIaHAIBLIATBIH Kypall akMapaTThl CakTay YIIiH
YKOFapJla KeATIPUITeH canajgapra cail 6ackapy KbI3METIH TaHjaay KaxeT. Kenripiiren
cyiibanapra KapalThlH 00JIcaK cakTay YIIiH KOJJAaHBLIATHIH MMapaMeTpiiepl OpHbI-
OpPHBIMEH OPBIH/IAY KaXKET.

Keprimikri xkeal OHIA aWTBUIFAH Kypalbl cakTay YIIIH KypaMblHJa
CaKTaFbIIITAp, aTAJFaH CalmachlH 0acKapy KbI3METIH Oumipeni. AKMapaTThl CaKkTay
Typaibl MOJEMeTTi OaplibIK KOJJIAaHBUIATBIH >KOJNAApIbl Oepy YIIIH KepCceTuIreH
KBI3METTEP/Il OacKapy camachblH OLImipesi.

Keprimikri xeni OOMBIHIIA KOCBIMILIA KAaMTHTBIH KYpaibl, dp KOPCETUIreH
CTaHLIMSIIAP JCPEKTEP aFbIHBIH , KENINM TYCETIH KOPCETILIreH opOip CTaHIIMS KOHE
aHBIKTAYy JKOJIAPhI, MakJaNTaHbLIaTRIH Oepy VIIIH aTajfaH JCPEKTEp AaFbIHBIHBIH
CTaHIUSIFA MaKcaTTajlaJbl JKOHE TMapaMeTpiepiH COUKECTEHIIPY JKOJbI TIpKEy
aTaJIFaH camachlH 0acKapy KypayJlapblH MaiiagaHyra 00Jaabl.

XKeprimikTi sxeni Oo¥bIHIIIA OEPLTY >KOJIBIIBI Ta3apTy KOPCETUINEH JKENICIH/IE
OYpBIH O6JIIHTeH Oepy YIIiH MYJIbTUMEIUSIIBIK IEPEKTEP apKbUIbI aTaJIFaH KeliJie.

Keprimkri sxem Oo#bIHIIA KOChIMIIAa Oap Ta3apTKBIII [apaMeTpiiepiH
©3repTy AJJBIH OOJIIHTEH KOJIIaphl Oap.

XKeprimkri sxeni OOWBIHIIA Ta3apTKBIII pPEeCypcTapibl aBTOMATTHI TYpIIe
0ocartajpl, OypblH O6JIIHIeH apHaiapbpl Oepy aTanraH *eiici 6ap O6ac Tapty Oeimy
MEXaHU3MI1 KBI3MET eTel.

Backapy Tocini MyabTUMENUSIIBIK O€py HKEPruUTIKTI KeTiAe, 0ap IbIH KOChLTY
KOITereH aOOHEHTTIK CTAaHIMS aTalfaH ejl OalIaHBICTBIPY MaiiganaHyIIbUIBbIK
cTtaHuusi Oip-OipiH 0Oacka apKbUIbI KOMNTEreH TpaHCMHCCHUSL OeJIIeKTepiMeH
TaHaaabpl. Jlepektepai Oepy apHachl €Ki €1 apachIHAarbl aTajfaH CTaHIUsJIap MEH
KaMTaMachl3 €Ty 9p >KOJIbl TaHJAJAbl. ATaJFaH KE3€HJI€ apHaHbI TaHIAy JIEepPEKTep
Colikec KeJe/ll aliibIH ajia OeJrisi Oip camachlHbIH MapaMeTpiepi KbI3MET KopceTe/i.
Kepceriniren ke3eH KaMTaMachl3 €Ty KOCBHIMINA KaMTHUTBIH KE3€HJEpl, cakKray
KOITEreH MapaMeTpiep/liH OPKAMCHICHI YIIIH KOPCETIITeH KOMIIOHEHTTEPIH Oepy,
CAJIBICTBIPY, OTIHINIKE Typalbl MyJbTUMEIUa >KOIbl Oap. Exi en apachHAarsl
aTaJfaH TaWJalaHylIbl CTAHIUSUIAPBIHBIH, OpOip OTIHINI MapaMeTp KOMIOHEHT
YKOJIBI THICTI TApaMeTp CaKTaJdaThlH YIIIH CYpaThUIFAaH KOMITIOHEHTTEPIH KOJIaphl
XKoHe 06y KOpPCETIITeH TPacKTOPHUSCHIH, KAlllaH CaKTaJIfaH MapaMmeTpiiep YIIiH
opOip KOMIIOHEHT, Cypay >KOJJapbl, TE€H HeMece apThIK Tajal eTUICTIH
napaMeTpiepi, KoHe Tepictey Oeny koimapel  kepcerinreH. CakranraH
napaMeTpiaepi Kem jereHjae, Oip KOMIIOHEHTI CYpaTbUIFaH >KOJJIaphl a3 THICTI
YCBHIHBUIFaH TTapamMeTpiiepi.

KocbiMIla KaMTHTBIH KE3€H, OHJA TMaijajiaHa OTBIPHIN, KOJJIaHBICTAFbI
aHBIKTAY >KOJIBI O1p1 aTaJFaH CTAHIUS aTaJiFaH Ke3eHE CYPATAThIH JKOJIAPHIH )KOHE
aTaJFaH Ke3eH MapaMeTpiIepiH CAbICTHIPY KOMIIOHEHTTEPI.

Coiikec, KOChIMINIA KAaMTUTBIH Ke3eH cakTay. Karamran TocinMmeH Oackapy
YIIH MyJIbTUMEAUSUIBIK Oepy mapameTpiepi KbI3MET KepceTy camachbiH. Onapabiy
OpKaNCBHICHIHBIH aTaJIFaH el pecypcTaphl Kapay.
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KoceiMiia ~ KaMTHTBIH ~ K€3€H  cakray  aTajfaH  Oackapy — Toclm
MYJIBTUMEIUSUIBIK JK10€py aKmapat OapJiblK KOJIIAHBICTAFbl Ka3ipri yakbITTa Oepliry
YKOJITapbl OYPBIH OOJIIHT€H KOPCETUIreH 0acKapy TOCiIl MyJIbTUMETUSIIBIK Oepy.

Kocbimina KaMTUTBIH K€3€H, OHJIa CYpaTajbl 9pOip KOpCEeTUIreH CTaHIusIap
napameTpJIepiH TIpKey JEPEKTep aFbIHBIHBIH TYCETIH KOPCETIITeH CTAHIMSFA HKOHE
COMKECTEeHIIPY/Il >KOJIIaphl, MalJalaHbUIaThIH Oepy YIIIH aTalfaH JepeKTep
arbIHBIH, YILIH TaralbIHAAIFaH CTAHIUACH KOPCETIITEH NapaMeTpiepi KoHe TIpKey
KOPCETUITeH aKmaparThl WACHTH(PHUKAIUIAY KOHTYPBI KOpCeTUIreH Oackapy ojici
MYJIBTUMEIHSUTBIK Oepy.

KoceiMiia KaMTUTBIH Ke3eHIe Oeiy »kemiciH Oepy, aTairaH kel OypbIH
OeJiHTeH YIITiH MyJIbTUMEINA JePeKTep Kidepiiemi.

KocbiMiia KaMTHTBIH Ke3€H ©3repTe OTBIPHIN, mapaMmeTpiaepi, OyphiH
O6JIIHTEeH JKOJ1aphbl AUTHUIFaH.

Cama xyiieciH Oackapy KbI3METTEpIH KO31 VIIIH JKEePruTKTI JKeJiHI
OarbITTay bl KamMTHIbI. KernTereH aOOHEHTTIK cTaHnusiap Oip-OipiMeH KeMeriMeH
KOIITEreH TpaHCMHUCCHUSI OeJeKTepiH kidepemi. by perre kepcetiiren Oackapy
Kyieci Oap koHe Oackapy camachl KbI3METTEp/l CTaHIMs KOCBUIFAH KOMeETriMeH
aTaJifaH Kypajjgap >Ki0epy KepCeTUIreH KelTereH aOOHEHTTIK CTaHIusuiapaa
KoJmanbaabl. Kpl3MeT kepceTy camachkl 0ackapy CTaHIMSHBIH KypamblHIa Kypai
cakTay YIIIH KOITeTeH mapameTpiiep opOip KepceTuIreH KOMIIOHEHTTEPIH kibepey
Kypasbl. ApHaJIFaH Cypay MYJIBTHMEIHSUTBIK JKOJIBI €Ki €1 apaChIHIaFbl KOPCETUITeH
custom CTaHIUSHBI CAIBICTBIPY YIIIH 9pOip KAXKETTI MapameTpiieplH KOMIIOHEHT
YKOJIBIHA THICTI MapaMeTp cakTajaaabl. ApHaIFaH CaJIbIHATEIH KOMIIOHCHTTEP. MEH
KypaJiel 06y YIIiH KOPCETUITeH TPAeKTOPHUSICHIH KalllaH CaKTaJFaH MapameTpliepi.
OpOip kommoHeHT ymriH. Cypay »kojjapbl HEMece TEeH apThlK Tajam eTUIeTIH
napaMeTpiepiH, aj 6ac TapTy yuIiH 0eJy KepCeTUIreH TPAaeKTOPHUSICHIH CaKTaliFaH
napameTpiiepiH KeMm JereHjae Oip KOMIIOHEHT CYpaThUIFaH >KOJJapbl a3 THICTI
KaJlaraH mapaMmeTrpai TaHaaHp3. Cama sxyheciH Oackapy OoibIHIIA KbI3METTEP/Ii
KOChIMIIIa 0ap Kypasl TNaijaiaHy YIIiH KOJIJIAHBICTaFbl aHBIKTaMallap >KOJBIHIA
aTaJfaH CTaHIMsA KOPCETUITeH OTIHIM J>KOJJAphIHAA >KOHE aTajfaH CallbICTBIPY
napameTpJiepiH KOMITIOHEHTTEPI.

Cama xyiecin Oackapy OOWBIHIIA KbI3BMETTEPJIl KOCHIMINA Oap Kypasbl
CaKkTayFa apHaJFaH KbI3MET KOPCETY CamachlHbIH MapaMeTpiepi apOip pecypCThiH
JKEITICIHAE KOJIaHbLUIAIb.

Cama xyilecin Oackapy OOWBIHIIA KbI3METTEPJIl KOChIMINA Oap Kypajbl
cCaKTayFa apHaJfaH KbI3MET KOpCETy CamlachblHbIH MapaMmeTpiepi apoOip pecypcThiH
Keicl.

Cana >xyiecin Oackapy KbI3METTEpIH COMKec, KOChIMINIAa KaMTUTBIH Kypas
Typajibl aKIapaTThl CaKkTay YIIiH OapiblK Ka3ipri yakpITTa Oepily >K0aaapbl OypbIiH
O6JIIHreH KOpCeTUIreH cama XyHeciHae naiaaaaHabl.

Camacel Oackapy »KYyHeCiHIH KbI3METTEpIH KOChIMINA Oap Kypaibsl opOip
KOPCETUITeH CTaHIUsJIAp VIIIH cypay, TIpKey MapamMeTpiiepAiH arblHbl KeJim
TYCETIH JEPEeKTEp KOPCETUITeH ydacKecl Koiaapbl aHbIKTanaapl. [lalimanany yimiH
aTaJiFaH MOJIMETTEp aFbIHbI YIIIH TaFaWbIHAAIFaH CTAHIUSCHI JKOHE Ta3apTKBIII
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TIpKEy aTajlfaH MapaMeTpiepAl CoMKeCTEeHAIpyAl KOHTYpPbl KOpCEeTUIreH cama
KYHMECIH Maiiiaianaipl.

Cana >xyiecin 6ackapy OOMbIHIIIA KbI3METTEP1 KOChIMIIIA Oap KypaJibl YIIiH
ne 0elry Jkemici Oepy ataiiFaH »ejl OypblH OeJliHTeH Oepy YIIH MYyJIbTHUMEIUSIIBIK
JIEPEKTEP apKbLIbI aTaJIFaH JKEJICl.

Cama »xyieciH Oackapy KbI3METTEPIH COMKEC KOCHIMIIA KAMTHUTBIH KYpasbl
napaMeTpJIepiH ©3repTy YIIiH OypbIH O6JIIHTEeH JKOJaphbl AaUThIJIFaH.

Canma »xyHeciH Oackapy OOMBIHIIA KBI3METTEPl KOCBIMIIA Oap Kypal
aBTOMATTBI TypAe OocaTy pecypcrap, OypblH OeliHTeH apHaiapasl Oepy,
KOPCETUIreH xemici 6ap 6ac Tapty Oeiry.

MynbTUMEIHUSUTBIK  KOCBIMIIIAJIAP KOMITBIOTEPIIIK Oarmapiamanap OOk
tabbutaapl. Omap TeHepalusyiay MYMKIHZITIH KaMTaMachl3 €Tel, KoK KoHe
YChIHYFa AaKMapaTThl MOTIHAIK, TIpaUKaibIK, IbIOBICTHIK XOHE K630€H IIOoiy
dbopmarTapsl KOJJaHBUIAABL. bapiblK KemnTereH MyJbTUMEIUAIBIK KOCBhIMILAIap
aKmapaT KypacThIPBIIl KOHE KYpPbUIFbUIAPBIHAA CaKTalaJbl. AJbICTa MainanaHy
apKbpUIbl KYPBUIFBUIAp MEH TMaiJajJaHyIIbUIapAblH KYKBIKTAPHIH OPBIHIATA/IbI.
Mynnaii xarnaiinapaa OalaHbIC JKETICIH KamMTaMachl3 €Tyl, THIC MeXaHU3MIepi
naijaianybiap YIUIIH YaKbITBUIBL KOHE THIMII MOHEpJIE OPBIHAAITY KaxerT.
AKnaparTtel MyJbTHMENIMA aTal alTKaHJa ayJIuo >KOHE TOJIBIK BHJIEO KO3FaJbIC,
Oipereil kacueTTepi Oap, ojap KaTaH KOJIJIaHAJbl KOWBUIATBHIH TajanTap OaiaHbIC
xeminepl. KyTnereHn kemiry TybIHIaFraH >KeJiJie ©TKI3y Hemece eHACYIl KiAIpTy
Oy3ybl MYMKIH MYJIbTUMEIUSIIBIK MPE3CHTAIMs JEPEKTEP/IIH TYIKI MaiigaiaHyIbl
yuriH. ¥KcacThIFbl THIPbICAbI Tele(POH oHriMe OOJIFaH >KEJICI EHTI3UIreH Y3UIicC,
Kifipic HeMece Oasynaybl" HAybICTBIK TOJKbIHBIHIA. MbICAIbl MYJIbTUMEIUSIBIK
KOCBIMITIAJIAD KOSTHIH €KMiH JKeNli KIWCHTTIH SEerver cakTalaThlH aFbIHAapbiH
MyJIBTUMEIMSUIBIK ~ JIEPEKTEep  KIMEHT/KIMEHT  OCWHEKOH(pEpEeHIUsl  KoHE
KJIMEHT/KJIUEHT O1pJIECKEH KYMBIC.

MynbTUMENUSIIBIK ~aKMapaT KOeMIIUIIr alTapibIKTall ocep TajanTapbiHa
coiikec 0azanbIK JKENICIHIH JKOFapbl OTKi3y, >iOepy KabOureri ymmH. Kaxkerri
OeilHEMAMIMETTEep/Il  VIITACTBIpA OTHIPBIN, SFHU aKmapaTr YCBIHBUTYBI —THIC
naiamaHylIbliFa HAKThl YaKbIT PEKUMIHIE XKoHE KapKblHAa Oosansl. TombIK
DKpaH/Ibl JKOFAphI carachl CakTalFaH OcilHe oHE ayauo CTaHIapTThl Medepi 13
BHJICO KaJpJiap CEKyHIbIHA; TINTI CHIFY Ke31HAE Tajam eTuienl ImamameHn 1,2
CEeKyHbIHa MErabuT oTKi3y KaOineriHe ue. TepT ceKkyHAbIHa MErabuT Hemece OfaH
acTaM YIIiH KaXETTl KoJay eKi’KaKThl BUACO (MHTEPAKTUBTI HEeMece KOH(EPEHIIHS)
canajel 6osianbl. KochiMilia TanantapbliHa COMKEC JKOFaphl ©TKIZY KaOUIeTi Keiciae
Kenuiaik — Oepyt  Tuic, Oyn  (anpuopu) mekreareH — kimipty.  KeiiOip
KOMMYHUKAIUSUIBIK TEXHOJOTHUsIIap, aTan auTKaHnaa, (opMalapbiHbIH KepiHiCTepl
Oene OoThIpbIN, yakpIT TDM KaHaraTTaHIbIpy YILUIH OCBI KOFaphl ©TKI3y KaOiieTi
JKOHE IMIEKTeyNl Kiaipic TajanTapbiHa coiikec Oomanbl. TDM  alibipMaiibUIbIFbI
YKEJTUIePIHIbIH, allaijia, TEeCTeNIK HeMece YsIbl OalIaHbIC JKeniiepl OOMBIHINA IITBIH
MOHIHJIE JKeTKi3yal Kemuimik Oepeni. benrim Oip caHblH JepekTepaid opOip
yakbITIIa apalbIFbIHAa OepiireH y3akThirbl. Ocbutaiiima Oyl 9mic CON JECTENIK
KOMMYTAIlMsl KaMTaMachl3 €Ty YIIH SKBUBAJEHTTI JEHTEWsIepl KETUTK KbhI3MET
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KOpPCETy YIIIH MYyJIbTUMEAMSUIBIK KOochMIIanap. byn QyHkuus Oomybl MYMKIHJIIK
TybIHJAWIBI OacKapMachl OTKI3y >KOJarbl, HEMECE HEFYpJIbIM KEeH MarblHaJa,
KbI3MeT KepceTy camnackl (QoS) 6ackapmachl.

JXKaHa »oraphl ©TKI3y JKOJaFbIH, IECTE KOHE TEXHOJOTUSIIAp MEH TEXHOJIOTHUS
(B-ISDN), angein-ana Ooypkail OTBIpBIN OyJI Tajal, OChLIaMINa, KOCy 9aicTepl KO
JKETKI3y YIIiH Oackapy calachlH KbI3METTEPIiH OpbIHAaWabl. bys omictep, omerre,
OalIaHBICTBI YChIHA OTBIPBIN, KYpJAENIl JKeNuIiK wuHTepdencl, MmaigaTanyIbl
cypaiapl OIpIKTIpy YIIIH MYJIbTHMEIMSIBIK KOJIK JKOHE CallaChlH AaHBIKTaMIbI
KBI3MET KOPCETy KaKeTTi. EH XemyiepiH, Kypaenl aaropuTMACP VCHIHBUIAIbI Kak
KYHiH 3epheney YIIiH pecypcTapabl €cenTey OarbIT OJ1 KaHAFaTTaHABIPAIbl KAKCHI
cayan. PesepBrey - Oy pecypcTap, KoHe MaijalaHyIbIHbI Typajsl Xabapaap eTyre
MIHJETTI, OipikTipy. by anroputMaep 60bIT TaObLUIAIRI )KOHE 1ICKE achIpy OOJIBITI
TaObpuIafbpl. EH TEXHUKANBIK Kyplaenl (QyHKuusnap Oojiafpl. OAETTe, oJiap Tajan
€Te/l KENICIH TYCIHENl KaOljaeTl MEH KEeIIKTIpy CUMaTTaMajiapbl 9p ONTHKAJBIK
JKeJl YIIiH, aHbIKTay O0JIybl MYMKIH KoHE O€pIITreH canachl Typalibl Cypay KbI3MET
kepceTy. COHbIMEH KaTap, oJiap TaJlall eTe/ll KENICIH OpHATy, KOJaay JKOHE KeTiH1
YKaHAPTY TOMOJIOTHSACKHI YIIIH JEPEKTEpAiH aKMapaTThIK 0a3achlH COHBIMEH KaTap
OHTAMJIBI MAPIIPYT YIIiH JACCTETEep JOKAIbII sKemiiepre Herizaenren anadbl (LAN).
Mpeicainsl, Mapkepiiep cakunaigap (IEEE Standard 802.5) [1], yceinansl. byn kypaeni
OMIICTEPI carackl YIIiH KbI3METTEp/Il OacKapy.

Colikec  WUTFOCTPATHBTI  HYCKa  JKy3ere achblpy OCHl  MOJENbI,
MYJIBbTUMEIUSUIBIK JICPEKTEP aFblHbl OacKapbUIajbl, >KEPriUTIKTI €CeNTeylll Kel
(LAN), 6ip nHemece mapamienb oprara LAN sxonbsiMen 14 coliKecTeHAIpY OapIibIK
KOMITOHEHTTEPIH >KeJliepl, >KEPrulikTl >Keluiep MEH Kermipiep. ApachblHAarbl
JepeKTep Oepy JKeJici TmaigalaHyIIBIHBIH Ke31 MEH MYJIbTHMEAMSUIBIK aKimapaT
XKOoJIapsl Katbicanasl. CamachIHBIH TapaMeTpiiepi KbI3MET KOpCeTyiH CHUIaTTaiIbl.
bapapik Konm KeTiMIi opOip PECYpCThIH KEIUNK KOMIIOHEHT AaHBIKTaIAaThIH
JTUHAMHUKAJIBIK HEMeCE CTAaTHKAJBIK CaKTallaJbl OCplIreH MapaMeTpiIepiH KOHE
naijanaHplIagbpl  cypay cally Ke3iHae Oesly YIIIH pecypcTap apHaJiFaH
MyJIbTUMEIMSUIBIK ~ Oepy. MyHpmail cypay caimy, cakrajgraH Mapamerpiepi
KOMITOHEHTTI KEHECTep aHbIKTAay YIIIIH, €rep KOMIIOHEHTTEpl TaHJaJFaH >KOJJIbIH
KEKe-)KeKe >KoHe Oipre, KaHaraTTaHIBIPaAbl Tajam eTuleTiH MoHuaepre QoS yiniH
MyJIbTUMEIUSUIBIK Oepy. Erep Oyin ocwuiaii 6osca, ©TiHII KaHAFaTTaHIBIPHUIATHIH
6osaznel. Erep ok 0oJica, cypaHbIC 00J1aIbl A€M KaTabl.

Coiikec Oip epekileniri ockl MOJAENb ©picl Typajbl aKMapaTThl MapHIpyTTay
(RIF), ka3ipmiH ©3iHAe KOJI JKETIMJI MYHJal Keijep YUIiH MapIipyTTray Ke3iHeH
KaJpiap apKbUIbl KEPriuTKTI skeriyiep cumartanran Oemiminge 10.3.7.3 ISO/IEC
8802-2 PDAM 5.3, 1992, anpikTay YIIIH mNaiganaHsuiafsl. KoMmoHEHTTEpiH
konaapel. benrim OGonranmait, PU® Oipkatap caHmap/bl CETMEHTIHIH KOHE CaH
Kerip coiikecteHaipeni. XKeminik MHTpequeHTTep O0ap Kaapiapbl eTedl >KOIbIHIA
KO31HeH OpHBI MakcarTarbl. MyHmari PU® cambiaran Oenriii JgeHreiae TeXHHKa
COTIHIE MYJBTUMEIMSUIBIK AaFbIHBI JKOHENTYIll MEH ajyIIbIHBIH JIEPEKTEePiHIH
opHaty '"Ceccus" (MbIcanbl, mnaljgagaHa OTBIPBIN, XaTTaMaHbIH  CHSIKTHI
tenekommyHuKamsuibIK Net BIOS) OepineTin aepexTepaiH arbiHbI aFbill. bomybl
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Ka3ipri Ke3ne 0ap epeKIIeNiKTe KOMIIOHEHTTEPIH >KOIIapbl €ldyip TeMeHIeTel
KYPAEIUTITT KYMECIHIH JIOKalbAbl Jejire pykcaT QoS Ky3ere achlpy OCHI
Mozenbaep. Herisri apThIKIMIBIIBIFEI OChI MOJEIBIACP OO0JbIN TaObLIaABl KaOiaeTi
camachlH KaMTaMachl3 €Ty OacKapMachIHBIH KbI3METTEPMEH KEPTUNKTI KeJl,
naijanaHaTelH OapibIK mapaMmeTpiep 0ap KOCBUIBICTApP PIciMIEpAl, KamMTaMachl3
€Te OTBIPBIN KoHE OChIHAalN Oackapy QoS a3garaH KOCBUIFaH KYPJENIiri 0oJiajibl.
MyMKiH, opuHE, KYpy >XKoHE OHBI Oackapy xkyieciHe QoS MexaHHW3Mi, TaHJIay
OaFbITBIH, €rep MYHIAl MEXaHU3M KOK ©31HJIE JKEePTrUTIKTI KeTiepae.

Colikec Tarbl Oip epeKIIesiri ocbl MOJCNb carachl Oackapy KbpI3MeTiHiH lan
TOJIBIKTa NIEPJIK MIOFbIpJaHFaH Oip cranmus Oackapy QoS nokambmi kemiiep.
Ocputaiima aWTapabpIKTall a3alTy KypAeNunri eHriziny TopTiOiHn Oackapy QoS
koamaneictarbl LAN [2]. Backapy cranmmsicel QoS KaMTHABI JepeKTep 0Oa3achbliH
TOMOJIOTHSI KXKETTI aBUaMapLupyTTapabl Oeny YILIH, COHJIali-aK KoJaay TeTIKTEepiH
CypaHbIMap YIIiH 06y MEH kayarnrap.

Coiikec Tarbl Oip KbIpbI-OCHI MojeliH, Oexry QoS konmay rana OoJraHIna
YKAIFACThIPA/lbl CYpayabl *KaHAPTY CypaHbIChl. byn 0e3aBapuiiHOCTH OpHaIacybl
KOKBIC JKbUIIaM 0ocaTy JKeNiIiK OOBEeKTUIep/, KallaH Ke3l HeMece TarailbIHIay
CTaHIUSACH. MyIbTUMEIUSIIBIK O€py MYMKIH OoJiMaca, HeMece KalllaH Oepiiry KOJIbl
MYMKIH eMecC.

Coiikec Tarbl O1p epeKIeNirt 0cbl MOJIETbACD, akmapat 15 Tononorus kemicin
JKOHE JKYMBIC ICTEN TYpFaH aFbIHBIHBIH OOy JepeKTep KOaay HepapXUsUIbIK
nepekTep 0a3achblH OepiireH KOINTEereH OOBEKTUIEpHl ACPEKTEp KoHE OJlapMEH
OaltnaHbpiCThl aTpuOyTTap. byn MexaHusmuep cakTay JAepeKTepil a3alTajbl
nporpaMmaiay VIIIH KaXKETTI KYII Kypy J>KOHE KoJjay JAepekTep 0a3achiH
TOTIOJIOTHSI.

bynan opi, ockl MopenbM, Oackapy camachl KbI3METTEpIH >KEpPriUTIKTI
KETUIepIIH KOMETIMEH KYy3ere achIpbulalbl xabapiiap, apachlHIa OepijeTiH
MyJIBTUMEIMSUIBIK K031, MYJIbTUMEAUSIIBIK MAaKCaTThl  (TaraillblHIAy) IKOHE
MyIbTUMeIUsUTBIK QOS >x0mb1 6emymni. byn xabapnap kamtuasl QoS 6eny ke3iHe,
pactay Oeuty, cypayinap 0eiy, e3repTyre cypay 0eiy koHe pacrtay e3repicrep Oey.

CannpIk OaiaHbIC Kyieci, KAMTUTBIH KONTETeH CTaHIUsIAp, CAKUHAIBI
TOTIOJIOTHSI aKmapaT Oepy yIIiH O0ipOarbITTa alfHaNAChIHIA KOPCETUITEH CaKUHA, 9P
CTaHIUS 63 KEe3€TiHJe, OacTaMallbUIbIK aknapar oepyre. On apKbuibl Oepe anaibl.
Kyieci xayan amyra Mapkep Oepiielnl CTaHLIMsAaH OOWBIHINA CaKWHA, IEHIl
MapKkep OpHaJlacKaH HBbICaH Oipereil caHABIK KOJ YXOHE KOpCEeTIITeH OaillaHbIC
Kyiecl opblHaaNIbl. MyMKIHAINIMEH OOWBIHIIA OpbIHAAyFa aca Kapaid €Kl ChIHBII
aKmapar, oJIapJIbIH SpKalChIChl OacTan OachIMIBIFBI MEH KeM JereHjie Oipi OOJbIn
TaObUIabl CHHXPOH/BI apHajFaH AKnapar ojap/AblH OepeTiH CTaHIUSICHI OOJybl
TUIC TYpPFBIHFa ME3TUI-ME3TI, opl aTajfaH >Xyhe KaMTulbl Oackapy Kypabl
OoWbIHIIIa OOTIHTeH OapJIbIK KYHECl, COHABIKTaH dpOIp CTAHIIUS KYHECIHIEe BIKIA
eTemi Oipael Oakpulay >KyHeciH, neil OeiHTeH Oackapy Kypasibl Koca ajFaHa.
Kapaxat reneparusiiay >KyHdeiK TaKTOBOTO CHUTHAJI OOJIIHTEH MapKep KYpy KoHe
Oackapy Kypalsl koHe 0acKapy Kypajbl TapajFaH UK KOPCETUIreH OaKbuIay UK
BUIFAJT TAKTOBBIN UK dPOIp CTAHIIMS KYHECIHIe KOPCETY YIITiH Hadano opOip xaHa
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IIUKJI THICTI CTAHIIMA, TaKT. OpOIp CTAHIUS YCTAWIbI 1a CHHXPOHAY KaliFaH OeJiri
caraTTap MUKl CHUHXpPOHAAy JaObUIbIHBIH, OJ OOWBIHINA Oepiiaeal >KyheciHie
OaceiHIa opOip LMK, KOHE opOip CTaHIMA KYMBIC 1CTEil. AsChIHIA XaTTaMa, OJ
apKbUIbl  OIpIHINI Mac Mapkep CakWHa OOWBIHINA 1MIHAE LMK KyHecl
naiananblIaabl. bepy yIliH CHHXPOH/BI aKMapaTThl €H >KOFapbl OACBIMIBIFBI, ajl
KEHIHT1 OTKeJIep MapKep cakuHa OoHbIHIIA Oepiiic YIIiH maimananeliagsl. Kes
KEJITeH KaJIFaH aKMapaTThIK CHIHBINTAP KE3EKTIIIK TOPTIOIHE YIITIH KaKETTl YaKbIT,
op eory OoWpIHIIIA MapKep CaKuHa OJIApABIH CaHbIHA OalJaHBICTHI, Oap
CTaHLIMSJIAP/IBIH Typajibl aKlapaT TUICTI ChIHBIN YIIH Ke3eKKe Oepy.

AxmapaTTsl 6epy TOCLIl CTaHLUATIAP apachIHAAFbl CaHbIK JKYHeciH OalaHbIC
KAMTHUTBIH KONTETCH TOpamnTapiAbl, Kypama IITaTTapbl OChl aifHaaMa TOIOJIOTHS
aKmapat Oepy yuiiH 6ip OareITTa aifHAIACKIHA KOPCETUITCH CaKWHA, Op CTaHIUS O3
Ke3eriHjae, KOJ JKeTKi3edl OacTaMallbUIbIK akmapaT Oepyal »kykheci OoiiblHIIA
Mapkep Oepineni. CraHiusgan OOWBIHINIA CaKWHA - JCHII MapKep OpHajacKaH
HbICaH Olperel CaHIBIK KOJ JKOHE KOpPCETUIreH OaljlaHbIC KYHECl OTBIPHIN
OpBIHAAIIIIBI MYMKIHJIITT OPBIHAyFa, KEM JIET€H/IE, €K1 CHIHBIN aKmapar, SPKaChICHI
JKaTKbI3bUIFaH KE3EKTUIK JKOHE KeM JereHe, oJap/blH OipiHiH OOJIBIN TaObLIaIb.
CHUHXPOHJIBI aKMapaTThl, OEPYIIl CTAHIUACHI THIC KBI3MET KOPCETY ME3T1I-ME3Ti,
OyJ1 perTe aTayiFaH >Kyhe KamMTHIbl O0ackapy Kypasibl OOWbIHINIA OOJIIHTEeH OapJIbIK
XKyhe, COHABIKTaH opOip cTaHIMs >KyHheci bIknan etedi. bipaelt OakpuiaymeH
KyHeciH, Aeiai. beninren kapaxat 0ackapy »KyHeciH Koca alFaHja, reHepanusiay
Kypajbl carar OeJIiHIeH MapKepJepiH KYpy KoHEe OacKapy Kypasbl >KOHE KypaJibl
Oackapma TapaTbUIFaH IUKJ, aTalfaH OacKapy Kypajibl LIMKJI KaMTHJbI TaKT 9pOip
CTaHIIUS KYHECIHJEe KOepcCeTy YIIiH, OachiHia opOip KaHa IUKJI THICTI CTaHIMS,
JKOHE KOPCETUIreH  TAciii KaMTHUIbL. OnapapiH alHAJILIMBIH TaKT
CUHXPOHHM3UPYIOILIET0 CUTHAJI, 0ap cayaaHaMa IIUKJI CUTHAI KAMTUTBIH ©PiCl YaKbIT
OacbiHga opOIp IMKJ, OHJA KOPCETUIreH cayajHama IUKJ CUTHaJl OacTamMachIMEH
OlpiHIII CTaHIUSAAA ally YIIIH Mapkep OacTajfaHHAaH KEWiH THUICTI IUKI >KOHE
cuHxponaay. CUrHaJibl aiananblIaabl Op CTAaHIUS ©3 Ke3eriHie, KaaaMIacThIpy
YIIiH, 63 caraTTap LUK, aifHAIBIMIAFel MapKep aifHamachlHIa KYHeCiHiH OipiHIII
yakpIT. byn perre opOip cranmust Oepe anajpl, Ke3e MapKep, Ke3 KelreH
CUHXPOHJIBI JEPEKTEP, OJ1 63 Ke3erinae Oepyi. aiHambiMaarsl curHai depoll muxo
KOPCETETIH COHbIHA CUHXPOH/BI AEPEKTEP/Il Oepy KbI3METI YIIiH THICTI OaFbITTaFbl
curHai depoll mukii GacTamaThlH CTaHIMICHI KaObLIAaFraHHAH KEHiH MapKep COH
KOJITAaHBICKA KOHTYPJIBIH JKYHECIH; JKOHE PEIMPKYJIAIHsIIay MapKep aifHamachlHIa
JKyHeciH, opOip CTaHIUsACH Oepe anajgbl Ke3ae, MapKep, Ke3-KeIreH KOK,-
CUHXPOH/IBI JEpEKTEp, OJI Ke3ek Oepyre, aitHaibiMbl Mapkep keiiin depoll 1k
KalFacyza, KeJleci CUrHaj cayajHaMa IUKJ OacTaiabl.

Kytieci TyciHeal Ke3 KenreH OOBEeKT, 01 OipyakbITTa KapaslaJbl MKoHE
OipTyTac peTiHae >koHe OIpIKKEH MYJIECIHIe KOWBUIFAaH MaKcaTKa JKEeTy opTypi
AIEMEHTTEP/IIH KUBIHTHIFBL. JKylie alTaplibIKTail epekieseHeal oe3apa KypaMbl
OOMBIHIIIA )KOHE 0AaCThl MaKcaTTap.
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AKmapaTThIK Kyille — aJaaM-KOMIIBIOTEPIIK >KYHe VIIIH KOJJay MHIeIIiM
KaObLIay JKOHE aKmapaTThIK OHIMIEpAl OHJIpy, MaijanmaHaThblH KOMIBIOTEPIIIK
aKIMapaTThIK TEXHOJIOTUSICHI.

KeneiiTy, Kopiaran oprta, ecenTey TEXHUKACBhIH MaijiaiaHy OKeN COFaThIH
©3IMEH KaXETTUIII TYPAaKThl OHIMJAUIIH apTThIpy >koHe 17 (yHKIIMOHAIIBIK
MYMKIHIIKTEPIH KEHEUTY KOMIIBIOTEpJIep, oJap MOHI OOHMBbIHINA 1CTI alHAJIbI
KYpZeil ecenrey xxyuenepi.

ActeiHaa ecenteyim xyieciMeH (OK) KUBIHTBIFBI ©3apa OaIaHBICTHI KOHE
e3apa 1C-KUMBUI KACaWThIH TMporeccopiapabiy Hemece OEM-gmi, manraii
XKaOIbIKTap JKOHE OargapiamMaliblKk KaMTaMachl3 €Ty KOJAaHbUIAThIH )KMHAY, CaKTay,
OHJICY JKOHE aKIapaTThl TapaTy. OpUHE, ECENTey )KYhecl KaayFa THIC UHTEPAKTHUBTI,
SFHU KaMTaMachl3 €Ty opOip MmaijanaHyIibiFa MyMKIHAITT Oap, Kemen e3apa ic-
KHMBLI )KYHeCIMEH OapJiblK KE3eHIEPIHAE MIHACTTEPl HICIIy.

Kypy OK ke3niereH MplHa1aif HET13r1 MaKcaTTaphbl:

- OHIMJIUTITIH apTTHIPY KYHECIH KeAeNeTy ece0lHeH mpolecTep AepeKTepal
OHIICY,;

- CEHIMJIUIITIH apTThIPY MEH CEHIMJILIITIH €CenTey;

- MaiilajJaHyIbUIapFa KOChIMILIA CEPBUCTIK KbI3MeTTep. Herisri npuHuumnrepi,
caJIbIHATBIH KYpY Ke3inae OK:

- JKYMBIC 3p TYPJI1 PEKUMIEPIIE;

- MOJYJIBIIIK KYPBUIBIMBIH, TEXHUKAIIBIK JKOHE OarmapiaMaiblK Kypasaapibl,
MYMKIHJIK Oepefll, KEeTUIAIpy KOHE >KaHFBIPTY €CENTey >Kyhenepl KOK OalbIpFbl
nepeenox;

- OIpi3IeHIIpY KOHE CTaHAapTTay TEXHUKAIBIK >KOHE OargapiiamMmaiblK
HIelmaep;

- HepapXusChl YUBIMJIACTBHIPY YPAICTEPIH OAacCKapy;

- Kabumeri KkyHenepiH OelliMaey, CaMOHACTpPOMKE JKOHE  ©31H-031
YUBIMJIACTBIPY;

- KaMTaMachl3 €Ty YIIIH KaXEeTTl CEPBUCTI MaiialaHyIIbIIapIbIH OpPBIHAAY
KE31HJIe ecenTeyJiep.

KommbroTepiik sxenisiep Aen aTalaTblH, COHJAW-aK, €CeNTeyill >XeIiiep,
HEMece KeNUIepiH, AepekTepli Oepy Oousbim TaObLIaabl. JIOTHKANBIK HOTHXKEC]
ABOJTIOIUSICHIHBIH €K1 MaHBI3/Ibl FHUTBIMU-TEXHUKAIIBIK canajiapaa Ka3ipri 3aMaHFbl
OPKEHHET — KOMIIBIOTEPIIIK JKOHE TEIEKOMMYHHUKAIUSUIBIK TeXHOJorusuap. bip
YKarbIHaH el OUIIIpenl KeKe JKarJaibl 0eiHIN-TapaThUIFaH €CenTey >KyHenepiH,
TON KOMIBIOTEPJCP KENICUIAI OpBIHAAWABI JKHUHAFbI\ ©3apa OalIaHBICTHI
MIHJETTEP/l, MAIIMETTEPMEH aiMacyfa, aBTOMATThl pexumue. Ekinmci —
KOMITBIOTEPJIIK ~ JKEJIUIep PETIHAE KapacThIpbUIybl MYMKIH TapaTy KypaJbl
aKMmaparThl YJIKEH KAIIbIKTBIKKA, OJ1 YIIiH OJIapJbIH SiCTepi KOJNIaHbLUIAAbRl KOATAY
JKOHE JIEpPeKTep/al KUHAKTAy, alfaH JaMbITy OPTYPJl TEICKOMMYHHUKAIIHASIIBIK
Kyuenepe.

Ochburaiiia, KOMIOBIOTEPIK  (ecemTey) IKedmicl — Oy KUBIHTBIFBI
KOMITBIOTEPJIEpP MEH TEepMHUHAIAAp, aMepuKa Kypama KOMETIMEH apHajapbl
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Oaiimanpic  OlpbIHFall KYWeClH KaHaraTTaHIBIPAThIH TOMEHAHTHI  OJIIHIeH
JePEKTEP/ll OHTIEY.

bipkatap 00BekTHBTI cebOentepre OailaHBICTHI KAJIBIITaCYbl MEH Jamybl
KOMIIBIOTEPJIIK KeJIIep JKYpAl €Kl Heri3ri OarblT OoibIHINIA. bBipiHIm OarbIT
JaMybIMEH OalJIaHBICTBI JKOHE IKETUIAIPY KyHenep. byin OarbIT HeriziHeH
cyiemenieHin pupmanap eHIIpymuviep ecenteyim Texauka. Ocbuiaiiina, HeFypabiM
TOH MbIcal xkenici 6ombin Tadblaabl SNA (Systems Network Architecture — skyiteni
18 xeniyik apxuTekTypa), a3ipiaeHren ¢upmacel IBM. [lbera MoHiHIE, OyIT Kemici
YCBIHANIBI KOITETeH JKYyHelep TeneoHuey, OIpiKKeH o3apa JepekTepai Oepy
apHajappIMeH. by okaFmalima Heri3ri JKyKTeMe OOHBbIHIIA KOMMYHHKAITHS
KYKTEJEal Tpolieccopiiap Teaeo0paboTKu JaHHBIX, 631 COJ JEpeKTep Oepy Kemici
Oap caJbpICTRIPMAITBI TYPAC KapanailbiM KYPbUIBIMBI.

ExiHmn OafbIT: KOMIIBIOTEPJIIK K€l PETIHAE KapacThIpbUIAIbl KEJICl
nepexTepal 6epy aboHeHTTepl 00BN TaOBUIATHIH KOMIIbIOTEpIiep. by skarnmaiina
HET13r1 Ha3ap YUBIMIACTBIPY, JEPEKTepal Oepy KeNiCiHIH HET131He KOJIIaHbICTaFbl
OailylaHbIC KENUIePIH >Kajmbl MaijgananeiMaarel. bipre-06ipre Oy exi OarbITTaphl
OonIbl JKaKbIHAACYFA THUICII3, JKOHE Kas3ipri yakKbITTa KOMIIBIOTEPIIK JKEJiaep
peTiHae KapacTbipyra 6omaabl. HoTmkeci OipiiecTirinig xKyuenepin TeneoopadoTKku
apHaJIFaH HET131HJE JaMbIFaH JKelici, JepeKTep Oepy MYMKIHAIK OEpeTiH carmalbl
»KaHa MYMKIHJIIKTEpP, MH()OpMaTHKA callachIH/A.

bykin kemenai OarjapiamaiblK-annapaTThIK KypalaapAbl, KOMIBIOTEPIIIK
(ecemrteyimn) JKemiCiHIH OOJIybl MYMKIH CHIATTaJIFaH KeIl KaOaTThl MOJIEII.
Heri3igae ke3-kenrex »xeni, oHblH immiHae koHe JKEX xaTeip anmapatTThiK KaOaThl
CTaHAApPTTaJIFaH KOMIIbIOTEPINIK 1atdopmanap. Kazipri yakpITTa Kenuiepiae
KCHIHEH JKOHE OWIarblgall KOJIAHBLIAABl KOMITBIOTEPJICP TYPJl CBIHBIITAPHI —
nepbec KommbroTepiiep JediH MdHHPpeiimoB koHe cynep-OEM. JKunarbl
KOMITBIOTEPJIEP JKeJici OOMybl THIC >KMHAY »OHE TYpJl MIHIETTEp/Al MICHeTiH
Keicl.

Exinmi  kabar — Oyl KOMMYHHUKAIMSUIBIK — JkaOapikTap. JlereHmeH
KOMIIBIOTEPJICP JKOHE OPTAIBIK AdJEMEHTI OoJbIll TabObLIanel. Jlepexrepai eHuey
KEIUIepIHJe, COHFBI  yaKbITTa KEeM  €MeC  MaHbI3[bl  pes  OilHai
OacTagbl\KOMMYHHMKAIMSUIBIK ~ KypbUIFbuTap. KabOenbai Jkyie, KaiTaiarblITaphl,
KeripJep, KOMMYyTaTopJap, MapIIpyTH3aTopiap AKOHE MOIYJBIIK
KOHIICHTpaTopjap KOCaJKbl KOMIOHEHTTEpAl Xeil alHanaslik. Herisri karap
KOMITBIOTEPJIEP JKOHE JKYHEIIK OaraapiaMaliblK KaMTaMachl3 €Ty PETIH/Ie TUTI3EeTIH
ocepiHe  JKENICIHIH  CHUIaTTaMachl, COHJAal-aKk KyHbl  OoWbiHIIA.  byriH
KOMMYHUKAIUSIBIK ~ KYPBUIFBI  OOJIybI MYMKIiH Kypaelli MaMaHJIaHIbIpbUIFaH
MYJIBTHIIPOIIECCOP KEpeK TEHIICY, OHTAWJIaHIbIpyFa J>KOHE Oac-ke3 OoJIMackKa.
3epTTey, JXKYMBIC iCTEy NPHUHIMITEPI KOMMYHHKAIUSIIBIK KaOJBIKTapbl Tajar
€Tell TaHBICY VIKEH KON XaTTaMajap/blH TalJalaHblIaThIH SKEPriTIKTI JKOHE
FaTaMJIBIK JKeIiep/ie.

Yuriamm Ka0aThl, OpBIHAAIATEIH OaFdapiiaManblK TYFhIPHAMa KeIici OOJIBII
TaObLTA bl ONEePANUSIIBIK KyHhenep. Onepanusibik xkyiie (OXK) (operating system) —
OarmapiiamManap KelleHIH KaMTaMachl3 €TETIH KYWECiHIe OpbIHAay Oarmapiiamanap,
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pecypcrapabl  0eiy, Kocmapiay, CHTI3y-IIbIFapy J>KOHE Oackapy JIepeKTepMeEH.
Kannaii TyXbIppIMIaMachlH 0acKapy >KOHE MKEPruliKTi JIOKaJAbl PecypcTapibl
Oackapy Herizine >kenutrik OXK Oaitmanbictel 19 sxymbic ThUimautiri. JKemitik
onepanusuibik kyie (COC) — network operating system (NOS) — Garnapiamanap
KEIIeHIH KaMTaMachl3 €TETIH JKeJll OHJEYyMl, caKTaylbl >koHe Oepymi. Kemik
onepanusuibik kyiie (NOS) penin aTkapaabl KoJaaHOabl IaThopMa YChIHAIBI 3P
TYpJi TypJepi KeaUTiK KbI3METTEpl MEH J>KYMBICHIH KOJJIalabl KoJgaHOabI
OarmapiiamManap iCKe achIpbUIATHIH KOJIIaHOAIBI JKYHenepe.

NOS ToObIHa XaTTaMaliap KOFaprbl JCHreleri KaMTaMachl3 €TEeTiH HETi3ri
(GyHKIUSIApBIH aHBIKTAAbI. Onapra OipiHII Ke3eKTe MbIHAJAp sKkaTaabl [3]:

— JKENUIEePAiH 00BEKTEr1 MEKCH-KAMBI,

— JKYMBIC ICTEY1 KENIIIK KbI3METTEPI;

— JEpeKTep/iH Kayinci3AiriH KaMmTaMachl3 €Ty,

— JKeliH1 6ackapy.

XKobanay ke3iHe KeJHIH €CKEPY MaHbI3/Ibl, KaHIIAIBIKTBI OYJ1 xkai Fana OC
MYMKiH e3apa ic-KuMbLI1 6acka OJXK kemiciH KaHIIaJIBIKTBI OJ1 KaMTaMachl3 eTedl

KayilCI3IK JKOHE KOPFaHBINI JIEPEKTEep JOpeXele MYMKIHIIK —Oepel
naijamaHnybUiap caHbl 00JIa/lbl, OHBI KOIIIPYre KOMIBbIOTEp Oacka TUITErl KOHE
0acka Ja KenTereH naubmaaysap.

En ycTiHr KabaThl KeauTiK Kypanaap OoJbil TaObUIaAbl op TYPJl KENIIK
KOCBIMIIIAJIAp CHSIKTHI SKEIUTIK JepekTep Oazachl, momTa Kyieci. Kypamgapbl
MOJIIMETTEP/I1 MyparaTTay, aBTOMaTTaHAbIPY JKyHelepl YKbIMABIK KYMBIC JKOHE T.0.
OTe MaHBI3[bl YChIHYFa JUaNa30Hbl MYMKIHAIKTEPIH YCBIHATBIH YIIIH 9p TYpPJl
KOJIJaHy, COHJai-ak Oldyre, oJlap KaHIIQIBIKTBI YHiIeciMIl 0Oacka >KeluIK
koceiMmanap mer OC [4].

Ochl MOJieNb JKaTabl KyieciHae UU@pIbIK OailylaHbIC, 01 MYMKIHAIK Oepel
OailJIaHBICTBI KONTET€H MAIIMETTEP TUIITEPIHIH O1p apHa OOMbIHIIA OAMIAHBIC KOHE
aTam aiTkanma, Mozeni >karanbl. JKyieci Oap aifHaiMma TOMOJOTUSIHBI OHAA
OacKapblIaThIH KYHeEre MaijiaiaHa OTBIPHIN, KY3€re achIpbUIaJIbl CXEMachlH Oipi
sctaderanblk Oepy, MYMKIHIIK Oepy YIIIH KOCHAchl JaybiC JKOHE JEpeKTep,
YKaTaThIH Oepy »Kyieci OOMBIHIIA CaKTail OTHIPHIN, THIMIUIITIH apHAHBIH >KOFapbl
JICHIenIe.

Ocel  Mopenb Typanabl OaliaHbIC KYHWECIHAE CaHABIK Oap KOmNTereH
TOpanTapjbl, Kypama Ja CaKWHaJbl TOMOJIOTHS Oepy YIIiH aknaparThl Oip OarbITTa
alfHajachIHJa KOPCETUINeH CaKuHa, opOip CTaHIMs ©3 Ke3eriHae, OacTaMallbUIbIK
eTeqi, akmapar Oepyre. On yuriH Oepyre >kKyMeci apKbUIbl jkayar ajlyFa Mapkep
OepieAl CcTaHUMs - CTAaHUUS cakMHa OOMBIHINA, MapKep Aenl TypiHae Oipereit
CaH/IbIK KOJ JKOHE KepCeTIIreH OaiylaHbIC JKyhecl OeHiIMIEeTeH OpbIHay YILiH, KEM
JIETCH/IC €Ki CBHIHBINT aKmapar, OJIAPIBIH OPKANCBHICH TaFalbIHIATaIbl OaCBIMIIBIK
PEUTHHT1 J)KOHE KeM JIeTeH/Ie, oJ1ap ibIiH O1p1 60JIbIN TaObu1aibl. CUHXPOH/IBI aKIapat
YIIIH TarchIpaThlH TOPaObl THIC KbI3MET KOPCETUIAl ME3T1I-ME3rid, 9pl Kypabl
KO3JIeNTeH KYHeciHe colikec oJiap jKaHa UK Oepy KyheciHiH 0acTaiabl TYPAKThI
YaKbIT apaJIbIFbIHA, a1 9pOip TOpadbl )KYMBIC 1CTEH 11. XaTTaMaHbIH MIEHOEPIHE OJ1
apKbUIBI OIPIHIII TTaC MapKep cakWuHa OOWBIHIIIA ITUKIT KE31H/Ie KYHEeH1 ki0epy yIIiH
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naiinananpiaasl. CUHXpOHABI aknapaTThl eH skorapbl 20 0ackIMIBIK PEHTHHTIHIE
OoJica, Kemeci xoyap OOMBIHIIIA MapKep CaKWHA NakaagaHbuIaabl Oepy YIIIH Ke3
KEJITeH KaJFaH aKMapaTThIK CHIHBINTAP KE3EKTUIIK TOPTIOIMEH YIIIH YaKbIT opOip
eTy. Mapkep cakuHa OOWBIHINIA OJIAPJbIH CaHbIHA OAMIaHBICTBI TOpamTapiabl, Oap
TypaJibl aKnapaT THICTI CBIHBIOBIH/IA KE€3€K Oepyre.

1.2 )KEXK knaccupuxanusicobl

Ecenreymik xkeninep can Oenrijep OONWbIHINIA KIKTEIET.

1.2.1 Topan apa-KambIKTBIFBI OOMBIHINIA. EcenTeynik >xeniiep OalmaHbICKaH
TOpAINTap apa-KallbIKTHIFBI OOMBIHITIA AKBIPATHIIAIbIL:

- alMaKTBIK — OUIriyi Oip reorpadusuIIbIK allMaKThl KAMTH/IBI,

- alMaKTBHIK JKEJIUIep IMIHEH ayAdaHAbIK JKOHE Tio0aial JKemijaepai Oemim
aiyra 00JIaibl;

- aiimakTeK okeminep keiime MAN (Metropolitan Area Network) npem
aTtajganabl, al aFbUINIBIH TUIACp enaep yiniH Tonblk atrayel — WAN (Wide Area
Network);

- sxeprimkTi (OKEX) — mekTenred aiiMaKkThl KAMTHIB;

- xeprinikti xxeninep LAN (Local Area Network) Ginnipeni;

- KopropatuBTi (Kocinm kejieMiHe Kapai) — e3apa Oaitmanbickan JKEXK-nep
KUBIHTBIFBI, Oip FUMapaTTa OpHalackKaH. JKepruikTi >KoHE KOPIIOPATHBTI
€CENTEeYIIK KEeJJIep — €CEeNTeYNIK KEeIIep/IiH HET13r1 Typi, aBTOMATTHI ko0anayia
KOJITaHBLIAIbI.

WNuTtepHer rnobanai xemici — Oyl e3 TexHojorusackl Oap »xeni. MHTepHeT

JKETICIHAE UWHTpaXxedl TYCIHIN KojjaHbutaabl — HWHTepHET  KemiciHaeri
KOPHOPATUBTI JKeEJIep.
1.2.2 Tomnonoruss OoibiHma. JKemusik TOomojoruss — OyJI  JKEJiHIH

reOMEeTPUSIIBIK MYCiHI. balinaHbic TONMOIOTUsChIHA OalIaHBICTBI TOpANTap HIMHAJIBI
(MarucTpanabl), CaKMHAJbBI, KYJIBI3MbI, HEepapXHsUibl, epKiH KypbutbiMabsl (1.1
cyper):

- IIMHAJIBI — Ke3-KeJITeH €Kl CTaHIIUS apachIHJaFbl OaiIaHbIC Oip OPTAK YOI
apKpUIbI  aKmapaT Oepiieni, on Oip CTaHIUAIaH >KiOepuireH Kke3ne Oacka
CTaHIIMsUTapFa Ja allibIK KoHEe KOJIKETIM/II 00IaThIH KEPTiIIKT1 JKelli;

- CakMHaJbl — TOpamnTap CaKWHAJbl JEpPEKTEepll Tapary ChI3bIFbIMEH
OailIaHbICKAH; EPEKTEP CAKUHAHBI ©TE Typa, KE3eKNeH OapJbIK >KeJl TopanTapbl
YIIIH KOJKETIMTI 001aibl;

Kynneizael — AepekTeplll TapaTy ChI3bIFbI 0acka OapiblK TopamnTapra
TapaTaTbhlH OpTa TOpadkl Oap;

Nepapxusanblk — aopexe OOMbIHILIA TOMEH TYpPFaH KYPBUIFbLIAp YIIIH opOip
YKOFaphl TYPFaH KYPbUIFbI TiKeJiel OacKapyibl KAMTaMachl3 €TeIl.
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1.1 Cypet — emniIiK TOMOoJIOTUsIap

1.2.3 backapy Tocunine Kapaid. backapy TociiiHe Kapait sxeninep OeHeni:

- “xameHt/cepBep” — Oip Hemece OipHemie TopanTtap OemiHemi (omapabi
cepBep Jen araiipl), Keliae KbI3MET KOpCeTy HEeMece apHabl KbI3METTEpIi
aTKapaabl. AJl KaiFaH Topantap (KJIMEHTTEp) TePMHUHAIIABI OOJBIN KeJeli, ojapia
TYTBIHYIIBLIAP JKYMBIC aTKapajibl. KiueHT/cepBep jKenjiepl cepBepliep apachiHia
KbI3MeTTep/1i 061y MiHe31 OOMbIHIIA albIpbuTaasl (MbIcaNbI, (haiia-cepBep, AepeKci3
cepBepiap). CepBepsepai apHaiibl KbI3METTEp OOWBIHINA >KIKTEICHJIE OOJIHICH
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ecenteynepAl anambl3. byHpmai kemiep MeMH(pedMIa KypbUIFaH — OpTa
KyHenep/ieH albIpMaIllbUIBIFbI 0ap;

- Oip paHrTel — OyHAa OapibIK TopamTap TeH Jopexesne Ooianbl; cededi
KeHOip KbI3METTEP/I1 aTKapaThlH OpPTaK >KaFjaaija KIMEHTTI 0ObEKT JIeT TYCIHEMI3
(KypbUIFBI HEMece KOHIBIPFBI), aJl cepBep Jien — Oyl KbI3METTEpAl KaMTaMachl3
eTeTiH 00bekT. COHbIMEH, Oip paHITHI XKelije opOip Topam KIUEHT KOHE CepBep
KbI3METTEPIH KOPCETE allajIbl.

CoHpIHIA OKETIIEHTPJBIK TYyCiHIK makga Oonapl. CoraH  KaparaHaa
TYTBIHYIIBI 0aCKa KOMITbIOTEPMEH OailJIaHbICATBIH ap3aH KOHJIBIPFHICHI 0OJIAJIbI, ajl
xem Oojca ecenTeylep MEH akmapaTrThl ainyra OyipelKk amaael. Jlemek,
TYTBIHYIIIBIFA OaFIapiiaMalibIK KaMTaMaHbI aJibIll KEPEeK eMec, OFaH TeK OpbIHIAJIFaH
OyipbIKTap YIIIH Teiyien OThIpy KaxkeT. byHmail KoMmbroTepriep IKiHIIIKE
KJIIMEHTTEP HEMECE KETUTIK KOMIIBIOTEPJIEP JEeI aTalabl.

1.2.4 Pykcar tocumine kapail. JXKEX sxemicinae nepexrepial TapaTylblH
KaparaibIM TOC1Il — KOaKcHab/li kademaiy Oip Gesniri. OraH AepeKkTep apHaChIHBIH
OiTy amparTypacblMEH TopanTap KOchUIanbl. JlepekTep/il TapaTy oOpTachl OpTaK
OONFaHIIBIKTAaH, TOpanTapia S>KENUIIK aybICyJap acCHHXPOH/bl OOJIATHIHABIKTAH,
KOIITEreH TopanTap YIIH OpTaK opTaHbl Oeiy mpoOsemachl TybIHIAWIbI, Oacka
co30€H alTKaHa, KeJire pyKcaTtka KOChUTy Mpo0eMachl.

backa cranuusanapmMeH akmapaTieH ajaMmacy YIIiH JepekTepl Oeicy
MaKCaThIMEH CTaHLMsUIAp OPEKETTEeCYyl Kejire pykcaT jgen artanaasl. JKemire
pYKCaTThl Oackapy — KyWenumikTi 0ackapy, OHJa CTaHLIMsUIap JEPEKTEpJll Tapary
OpTachIHa PYKCATTHI aJlaJIbl.

Ke3nelcok JKoHE JEeTepMUHAEITEeH pYKCaT ToCUIAEpl aXbIpaThLIabl.
Kesznelicok Tocunuep/iH 1IiHae €H KeH TaparaHbl KON KOCBUIBICTHI TaChIMaJIIayIIbl
30HITAY JKOHE COKTBIFBICY/IbI QaHBIKTAY TACLTI. AFBUIIIBIH TUTIHAE aTaywl - Carrier
Sense Multiple Access /Collision Detection (CSMA/CD).

CSMA/CD npotokonbl. CSMA/CD mpoTOKOJBI KOFapbila aWThUIFaH
aNTOPUTMICP MJICSICHIH ©31HE aJlFaH >KOHE MaHBI3IbI AJIEMEHTTI KOCThI — OYJIiHyAl
xkoeHaey. byminy Oapnblk  conm  ke3je  OapaThlH - KamgpiapAbl - OyJIipeTiH
OONFaHIIBIKTaH, CTaHIUsIIapFa 63 KaapiaapblH Oepe Oepy/ii KaTFacThIPYAbIH KaXKeTl
KOK, cebeb1 omap OymiHyal Oaikam Kosabsl. bonmaran »karmaimga, y3ak Kajapiaap. bl
KIOEpreH Ke3iHAe YakbIT KOofaidybl 30p OonatbiH emi. COHABIKTAH CTaHIUSIIAP
OYJIHYIH Te3 apajibl Tayblll ally YUIIH OYKUI %10epuly yaKbITbIHAAQ OPTaHbl ThIHJAI
otbipaabl. CSMA/CD anropuTMiHiH HETI3T1 TOPTINTEPI.

Kanpasr xi6epy: xibepyra qailblH CTaHUUSAJIAD OPTaHbl THIHJAAI ajajibl, erep
opta Ooc Oosca, onma xioepeni. bonMaran sxarmaiijga, (memek, erep opra 0oc
OosmMaca) keneci Kagamra aybicaabl. bipHerne kaapiaapabl *KiOepreH Kes3ae CTaHIus
oenrutt 6ip TokTayna Oonaael — KagpapaiblKk uHTepBaid. COHBIMEH KaTap, oapoip
OCBIHJIall TOKTATy Ke31HJe KeJecl Kaap sl kibepep ajablHaa CTaHIUS OPTaHbI TaFbl
Oip peT ThIHIAM HIbIFa bl (OiIpiHINI KaJaMHBIF OachblHA Opaajbl);

1 Erep opra 60c 6onmaca, cTaHiids opTaHbl 60c OoJFaHINa JEHIH TEKCepin
OTBIPAJIbl, COJIAH KEWH TapaTy/bl OacTanIbl;
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2 Tapatyabl Xypri3in OTbIpFaH dpOip CTaHLMSA OPTaHBI TEKCEPIN OTHIPAJBI,
JKOHE OYyJiHY/I OaliKaraH Ke3iHJAe TapaTyibl OIpJeH TOKTATIaN IbI, OIp1HII apHaMbI
OYJiHY CHUTHAJIBIH JKiOepeai — jam-curHaji, 0acka CTaHIUsIapAbl OYJIiHY Typajbl
xabapnaiapl, coaH Keifin 1 Kagamra opanabl.

IFG (interframe gap) xaap apanslK uHTEpBaibl 9,6 Mkc (12 OaiT) Kypaiibl.
bip >kxarplHaH, OJ CTaHIMA KaApJbl KaObLIAayabl IYphIC OITIpy YIIH Kaxer.
CoHbIMEH KaTap, erep CTaHIMs KaapiapJsl TOKTAyChI3 TapaTKaH >Xaraaiiaa, ol
apHAaHBl TOJBIK OAacChIll allaThlH €/1l, COHBIMEH 0acKa CTaHIMUIApABl Tapary
MYMKIHJIITIHEH albIPaThIH €]i.

Jam-curnanel (jamming — emripy). Jam-curHangpl kiOepy OeJiHy OpBIH
ayFaHfra JICWiH OapiblK Kaapiap >kibepiareH OOFaHIBIKTAH CHUTHAIT KIOEpUTyiHIH
KeMUJIAIriH O6epeal. Jam curHanbl ampICTaFrbl CTAHLUAJIAPFA JKETY YIIIH JKETKUIIKTI
Y3aKTbl OOJTyBI THIC.

Kommusuonasr momen (collision domain) — skemimeri OapibIK CTaHIHSIIAP
YKUBIHTBIFBI, O1p yakbITTa Oipre ski0epiayi OyJIIHYTe COKTHIPAIbI.

1.2 cyperTe mmHAaIBI TOMONOTUsAA OYITIHY/l aHBIKTAy KOPCETUITEH.

T yakeiTeiHga A TOpaObl kiOepyai OacTailnbl, ©31HIH >XKIOepill OThIpFaH
CUTHAJIBIH Tekcepe Typa. T1 yakwIT me3eTiHae kaap B TopabObiHa >keTKeHre JeiiH
OyJ1 TOpaI Ki0epiay OOJIBIN KaTKaHBIH OlIMeEH, 31 kibepe Oacraiibl. t2=t] yakpIT
me3etinae B Ttopabwl Oyminyai anbikTaiiapl. Oman keiin B TopaObl jam curHaiabl
XK10epyni ToKTaransl. 13 yakpIThl Me3eTiHAe OyJiiHy A TopaOblHAa ACHIH KeTel,
OJIaH KEHiH A >KoHE Jie jJaM CUTHAJIBIH JKi0epeii )KoHe TOKTaTaIbl.
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1.3 Cyper — CSMA/CD cxemans Ethernet cxemacbin KolgaHyaarsl
KOJUTU3USHBI aHBIKTAY

Ethernet cranmapTsl OofibIHIIIA TOpam ©Te anaca Kaapiapbl Oepe anMaibl,
HeMece, Oackallla aWTKaHJa, eTe anaca dpupai xyprize anMaiiasl. Erep nepexrep
Ti31M1 TOJIBIK TOJIBIMAca Ja, KOChIMIIA Ti3iM maija OoJialbl, mpeamOyiachl3 Kajp
Y3aKThIFBIH MUHUMAJIIBI 64 OaliTKa neliH y3apTaibl.

ST (slot tome) apHa yakbITBl — TOpan apHaja TapaTybl iICTEHTIH MUHUMAIIIBI
yakpiT. |EEE 802.3 Ethernet cranmapThIMeH KOJJIaHFaH KaapAbl >KiOepyiH
MUHAMAJIZBI MOJIIepiHe TeH Oojaapl. ApHa YakbITBl JKEIi TOpamnTapbIHBIH
MaKCUMAaJIJIbl MYMKIH apa-KallbIKTHIFBIHBIH OalaHBICTBl — KOJUTU3USIIBI JTOMEH
JTraMeTpiMeH OaiTaHbICTBI. MBICabl, JKOFaphIa KOPCETUITCH €H KaMaH CICHApPUH
OOWBIHIIA OPBIHAAIIAL Jem anablk, A xoHe b cranmusnapsl Oip-OipiHeH
MaKCHUMAJIJIbl KalIbIKThIKTa OopHanackaH. CurHan A-naH b-ra Tapany yakbIThIH TP
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Jien anaMbl3. A TOpaObl YaKbITTBIH HOJIIK Me3eTiHae Oepin O6acraiiasl. b Topadsr tl
= tp + Mme3eTiHae Oepin OacTaibl koHe OymiHyal Oenriai 0ip Me3erre OalKauIbI.
A-MeH Ki0eplareH Kaap »KorajiMac YiIiH, A TopaObl TapaTyabl TOKTATIIAybl JYPbIC,
OHbIMEH A TOpalbl OymiHYyIl Oaillkam Kaap J>KETIEreH aHBIKTalabl >KOHE OHBI
KalTazaH xioepyre MaxOyp Oomanbl. bonmaranma kamp skoranbin ketemi. Ethernet
CTaHJApTHIMEH KeJIECl TOPTINTEP OPHATHUIFAH:

1 A Ttopabwl Oyminyai e3iHiH 512 OutiH, mpeamOyia OUTIMEH KOCKaHJA,
OyniHyZa anablH-ala 01Ty Kepek;

2 A Topabbl 576 OWUTTI MUHUMAIIBl Y3aKThl Kaap OepiireHHeH OypbiH
TapaTy/bl TOKTAaTy KepeK;

3 A xoHe b wuHTepBanmmap apacblHAArbl TOKTaTy — OUTTI HHTEpBai, A
TOpanThl mpeamOyna OWTI TaparydaH OacTaibl JKOHE COHFBI OWTTI A TOpaObIH
KaObLIay Ke3iHjae b TopaObiMeH »xibepinren — 575 BT-nmeH kem 0oy Kepek.
Ethernet >xemici yIriH COHFBI MIAPT €H MaHBI3ABI OOJBIN TaObLIAABI, ceOeO1, OHBIH
OpBIHAATYBl OIpIHII €KEYIHIH OpBIHAANYbIHA OKeJedi. bysn yurHmi mapt >xemi
JTMaMeTpiHe MIeK KOosAbl. YJIKeH Kajpiapabl xibepreH kes3ue, Mbicanbl, 1500 Gair,
OYJIIHY OpBIH ajica, TapaTyAblH O0achblHa aHbIKTaIa Ik, OipiHI 64 OaiT imiHge. Jam
CUTHAJIBI KaJIp/IbIH TOJIBIK MeJIiepineH a3 OonrauabikTad, CSMA/CD anroputmin
KOJJIAHFAaH Ke3/le¢ apHaHBIH CHIUBIMBUIBIFEl YaKbITIIEH ToMeHaehai. On OyniHyai
aHBIKTAY 16l OHalIaTaIbl. BymiHY/l epTepeK aHbIKTay apHBIHBI OHIM/II Mai1ananyra
MYMKIHJIIK TYJbIpajbl. ByniHyal kel aHbIKTay, YIKEH JKeJiep YIIiH OediM/Il.

1.3 cyperre CSMA/CD TopalOpiHga nepekrepii kioepy »oHe KaObuiaay
aNrOpuTMIEpl KepceTiIreH.JleTepMUHACIreH TOCUIAEpAiH 1IIIHEH PYKCATThIH
MapKepJIi 9/1icTepl 30p OPbIH alabl.

Mapkepii tocin — XKEX-neri nepektepi Tapaty optackiHa pykcaT Tociai. On
aapKep JIeT aTajaThlH apHalbl IepeKTep 00BEKT apKbLIbl TAPATYIIbI CTAHITUSCHIHBIH
AEKTP JKETKI3Y OKUICTTITIH Heri3leNreH. OKIIeTTIKTepl IeHOepiHae OChIHaal
aKIMapaTThIK KEJIre CTaHIUSICHl JEPEKTEP PETiHIE KApKBIHIBI jK00aga Ke3aelreH
Oenrimi Oip opekeTTepl OacTamamibUIBIK JKacayFa MYMKIHAIK Oepemi. Mapkepii
pYKCaT ToCcUIAepl TypiepiMeH axbipaThuiafbl. CakMHAIIBI O1p PAHTTHI KeJiaep/e
MapKepil pyKcaT KOJJIaHbUIa/Ibl, OH/Ia MapKepyiep CaKhuHa OOWBIMEH KYpe[ll JKOHE
CTaHIUsIJIAp apKbUIBI ©3 AEPEKTEPIH TapaTaIbl.

1.1 Fast Ethernet KypbUIFBLIAPBIHBIH TYPJIEPi

TpancuBep — OWI €Ki MOPTTbl KYPBUIFBICBI 0Oap JKOHE KOl MOPTThI
uHTEeppENCIMEH apachblHAarbl OalIaHBICTBI KaMTamachl3 €Ty YIIIH KeJICy MKoHe
dbu3uKaNbIK KoaTayaa Koiaganiaaasl. OHbIH HET13r1 MaKcaThl — KOpIIaFraH opTara caii
xernuaery. KIT untepdetici Fast Ethernet TpancuBepi apKbLIbI )Ky3€re achIpbLIaIbI.
baitnanpic  ymin 40-0aiinaHblc  yACHl  MaiianaHbUiafbl. OpOip TpaHCUBEP
naijiaganyra THIC 3 KMHAFbl CXEMAaChIH KOATay, €H KOJaWIbl TypJAe YIIiH THICTI
busukansik uaTepderic, mpicansl xuHarel 4B/5B sxone NRZI yurin crannapTThiH
100Base-FX xoyiganbuiab!.
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KII wunrepdeiici, exiHm xarblHaH — Oip (U3HKaANBIK WHTEpdercTepMeH
Oaiinansicansl (100Base-FX, 100Base-TX nemece 100Base-T4). Tpaucusepiiep
OackaJapMeH callbICThIpFaHAa cupek naigananbiiansl. JKeninik kapragap MII-uig
Heri31 00JIbIT TaA0bUIABI.

Keninik kapra. EH keH Taparan skenumk kapta uHTepderici 100Base-TX
IMHa TomoJIoTHsACkIHAA. bipak ¢yHkumsapsl mopt RJ-45 Gombim TaObLIadbI.
ABtokoH(purypamusacel  100/10 MouTt/c kxoHE IYIJIEKCTI PEXKUMAEC KbI3MET
kepcetineni. Kaszipri 3amaHma HIBIFaphUIATHIH KOMETICH KapTaJlapblH OCHITHUIITI
Ooneim kenemi. JKenmsTik KapTaHbIH ONTHKAIBIK uHTepdeiici 6ap 100Base-FX —
HET13T1 ONTHKAJBIK pa3beMbl SC apHAIIFaH KOTTKOAIBIK TAJIIIBIK,.

KouBeprep — Oy eki mopTtTel WHTEp(dEHCcTepi YCHIHBUIATBHIH KYPBUIFHI.
KouBeprepiepain KaWTajgarblTapaH albIPMAIIbUIBIFl  TYTUIGKCTI  PEKUAM/IE
JKYMBIC icTei ananbl. Tapanran kouBeptepiep 100Base-TX/100Base-FX wue.

Kaiftanarpimrap — ken MOPTTHl KYPBUIFbUIApJA CErMEHTTEp/l OipikTipyre
MYMKiHIIK Oepeni. Eckepe OThIpbIN, Kaapiap MEH CUTHAIIAPABIH apachIHAArbl
KalIBUTBIKTap bl sK0siibl. KeH Tapanran Kypbuirbl OipHemie moptrap exi (12, 16
Hemece 24 nopttel RJ-45), BNC nopt sxone 6ip mopt AUI. Kaiitanarsimrapsr OSI
bu3HuKaIbIK AeHrerin e KyMbIc icTeial. [lapameTpi OolibIHIIIAa €H KOFaphl YaKbITIIA
KiTipicTep  Ke3iHAe  Kaapjapabl — peTpaHCIsSIUsUIaHaIb, Fast  Ethernet
KalTajgarpllITaphl €Kire OeHel:

I xmacc exi RTD acmayer tmic 130 BT. Kymi kem kartaH Tamamrap
KalTaJlaFblIITapbl OCHI KJacTarbl 007ybl MyMKiH noptTap T4 sxone TX/FX, connaii-
aK OIpiryre CTeK.

II kmacc ocblga HEFYpJabIM KaTaH Tanantap OOMbIHIIA KEINKTIPUIreH
apHasiral xyMbic: RTD < BT 92, erep noprrapsl Tunti TX/FX sxene RTD < 67 BT,
erep OapsblKk moprtrapel yiarigeri T4. (Kymr >KoMbLIbl eneyii ailbipMalibLIbIFbI
YUBIMIACTBIPY, JKEKe JACHTeWIeri TYbIHAAWABl YJIKEH KaJap peTpaHCIAIusIiay
Ke3iHJe TmopTTaphl apacbiHaarbl uHTepdeiicrepai T4 sxone TX/FX. CoHapikTaH
KalTaarbITapbl OipikTipeTiH, Oip Kypbutrbl HopTTapbl T4 ¢ TX/FX skaTKbI3bLIraH
cbiubIObI 1.) [8].

Kommyratop — eH ©Oip MaHBI3AB KYPBUIFBUIAPABI KYPY Ke3iHIe
KOPIOPATUBTIK Kejiepae KohaaHwbuianbsl. Kommyrarop ekinmn OS|  exinmni
apHaNBIK JCHTeHIHIE KYMBIC icTelai. bacTel MakcaThl KOMMYTATOPJBIH — TYCIpY
MKeJNIC1 apKbUIbl TpaUK IIETIH/E )KEKEJIEHI'eH CHHMEHTTEP/1 OKIIayay.

KoMMmyTaTop/blH €H MaHBI3ABl CHMATTaMachl OJ axXXHTEKTypajarsl Non-
blocking »xymeic icreyi, sruu Ethernet TexHonoruscelHga KeIETreH IOpPTTap
apacblHga OalJIaHBIC OPHATAJIBI JKOHE KaJpiiap KOMMYTAIIUs Ke3i/Je YKOFaaIMam/Ibl.
Tpadux e3apa KeluTiK apachblHIArbl KYPBUIFBIJIAPMEH JIOKAJb/1 OOJIBIT Kajdaibl.
Agpecti TabJuIIa apKBUIBI JIOKATU3AIUs MPOIECC JKY3€ere acabl )KOHE KYPhUIFbLIAP
MEH TMOpTTap apackiHAa OailmaHbic  opHaTbutanbl. Tammay — GapbIChIHIA
KOMMYTATOpJIaH CTaHIUsIapFa KaJapiepiH kioepy Oapbiciaa KECTe TONTHIPHLIAIBI.
Erep xaapnaeiH OapaThiH >KEpiHIH ajpeci Kecteae Oojca, Kaap KOMMYTaTOp
apbIKBLIIBI JIOKAJIBI1 OPHATBHIIFAH CTaHIMsIFA Ki0epinesni. Erep komMmyTaTopa MekeH
JKalpl OoiaMaraH karmaiaa, cranmusHbiH, MAC-mekeH-xkalibl MAC-MekeHxkainap
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KeCTEeCiHe KepEeKTi aApecTi TaHJIaiabl, OPHATBUIFAH YIIIH MOPT, OHJA OYJI Kaap.bl
JAKTBIPAJbl, OHBI MEXKEN CTAHIMACHI TYPFaH OChI CETMEHTIHJE TIKeJIeH ajajpl.
AKBIp COHBIH/IA, erep KaObuiganraH kaap keH Tapamasl (broadcast) 6osbin TadbLICA,
oma MAC-aapecteri outrep epici 1-re TeH Oonanbl ga, Oy Kaap kebOeuTineni
YKOHE JKaH-)KaKa Kioepiiei.

Exi ampTepHaTUBTI KOMMYTAITUSTHBIH TEXHOITHSICHI Oap:

- bydepuzamuscei3 (cut-through);

- bydepuzamusamen SAF (Store-and-forward).

KommyTaTop Oy(epHuIuschl3 KyYMBIC 1CTEH aaMalbl, iC KY31HJC OHBIH
aJpeCiHiH OKbIFAHHAH KEHiH, Kaapai CYpaHbBIl OTHIPBUIFAH IMOPTKa >XKibepineni,
OHBIH TOJIBIK TYCKEH KYTIIel-aK. BYHBIH OacThl apTHIKIIBLIBIFRI — aPECTENy KE31H/Ie
KimipTinyi a3 6omanpl. bacTel kemirimiri — komMmyTaTop Oip JkeliieH 0acKa Kejire
nedexTi kaapiuep/al xkidepenl (TyIranapsl TaHOack3 — keM 64 06aliT, HeMece Karenep
0ap), ce6eb1 omap/pl OKY Ke31HJe KONTEereH Kareiaep TyblHaay MyMKiH. Karenepain
TapaThUTybl OONybl Ke3iHe KebOiHece OipAeH Kem KoJJaHylibuiap Oap OoiraH
Karaiaa sxy3ere acaanl. by sxkarmaiiga Ethernet texnomorusicbinaa KbICKapThIIFaH
Kajgpiepai kidepe anajabl, COHJAW-aK 3aKbIMJIaHFaH KaJpiapabl J1a, OWTKEH1
KaJIpJIbIH OapaThlH CUTMEHTTIH/Ie KOJUTU3HSHBIH OOJIYBIH aJIJIaH ajla 00Kay MYMKIH

emec, [9]
Kaszipri kommyTaropiap cut-through HerypibIM JKETIAIPIIreH KOMMYTAIHS
omici maWmanananel, on ICS (interim cut-through switching — apanbik

KOMMYTAITUSCH). bys1 9A1CTIH MOHI - Y3bIHABIFBI 64 0alT KBICKAPTHUIFaH KaJipaap.ibl
copanTaiifipl. Ochl yakbITKa JeHiH, 931pre KOMMYTATOP KaThICThI aJIFallKbl 512 OUT
KaJp/bl KaObUIgaMaraHia, oj OyaaH epte Oactmaiianl. Erep kamp epre askranica,
oHJa OyQepiHiH IMIHAETICIH YKOWBLIAABI XKoHEe Kaap copanTtaiaasl. Kimipictin 512
BT neiiin ynratobiHa KapamactaH koHe ogaH ICS omici allTapibIKTall akchl
JacTypai cut-through GyHKIMSCHIH OPBIHIAMIBI, OMTKEHI KBICKAPTHUIFaH KaapJiepIi
xi10epmeitai. ICS nerizre kemmriiri — 64 6aiTTan ken AeEKTTIK Kaapiepai xKioepy
Ooonpim  TabObutamel.  Conppiktan ICS  koMMyTaTopiapbl  MarucTpalibJibl
KOMMYyTaTopJiap peTinae KonaanpumMaias [10].

Kepicinme, xommyTaTtop, OydepusanusHbl 0actamac OYpeIH Oepyal Kaap
MOPTHIHA TOJIBIK KaOBUIAANABI COaH COH OHBI Oydepuzanusnaiasl. Kagp Oydbepain
1IIHAE COJI YaKbITKa JIEHIH CaKTalabl, erep >ki0epiaeTiH aapecTi aHaIu3/en, CoaaH
COH KOMMYTATOp Kail aapecke k10epyal menrimM KaObU1IaiIbl HEMece OHbI MYJIJIE
KiOepMmeiini erep anapec TaObLIMaraH jkarjaaiiia. bacTel  apTHIKIIBUIBIFBI -
KOMMYTAILUSHBIH Oy(epu3anusachl >KaKchl Kaapiepal kidepyre Kemuiik Oepel.
Anaiifa, >KETICIEYUIUIri, KeWerin KeiareH kaapnap Oydepusaiusi yakbITbIHA
KOJIaliChI3 Karjall TyFbI3adbl, OUTKEH1 Kaapiap y3aikcid Oepineni. CoHABIKTaH,
Ka3ipri yakpITTa KON apTBIKIIBLIBIK TapamnblHAH OCHl  TEXHOJOTHSHBIHBIH
KOMMYTAITUSCHI OH Y (prpManapapiH Oepiiei.

Kepi kpiceiM. JXKykTeme ke3iHae KOFasbIll )KaTKaH KaApJEP/iH CaHbIH a3alTy
YIIH Kajp IIaMajiaH ThIC TOJy MOPTTapbl OOJajbl, COJM CEONTEH KOMMYTaTOpFa
Kipy oHe MmbIiFy Oydeprep KaxeT eruienl,. AJaija, TOJNBIK Ke3lHIE Y3aK
xabapnapian KyTKapMmaiasl. Mpicansl, 1-111 mopTKa AepeKkTep TYpaKThl Oepiyie,
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all mopTTapbelHaH 2, 3 xoHe 5 KaObUimaHansl. Erep Oepy >KbuigamMabIFbl OOMBIHIIIA
OapiblKk TMOPTTaphl OipAei JKoHE TEH JKbUIAAMJBIKIIEH KO3Fajica, OHJa apHa
TONTBIPBUIFAHHAH KeWiH, TuHicTi Oydepiuepal kaapiap Korama OacTaiijbl,
KOMMYTaToOp JKali FaHa JakTelpaasl 2,3 koHE S mopTTapeiHa. Jlecrenepi
KOFAITBUIFAH JKaFjaiiia >KOFapFbl JCHIeHaeri xaTTtajnap apKbUIBI KaiTa Xioepy
mporiecci  OpeIHAaNanel.  bipak xaTramaga akeIpFbl  KOHABIPFBUIAP  OPBIH
aIFFaH/IBIKTaH, KaiTa kibepy mpoliecci apachlHAa y3aK yakbIT 0oianbl. OchIHIai
XKaraannapapl OOJAbIpMay YIIIH OChl 3aMaHFbl KOMMYyTaTopiap (pyHKIIMOHAJIBIK
MYMKIHJIIT1 W€ koHe Oakpuiay arbiM TyceTiH moprtrapbl (flow control). Ethernet
KOMMYyTaTopiapel yuriH Oy yHKus kepi KpickiM petinpe Oenrim (BP, back
pressure). Illexreynimiri meiFpic apHa OoWbIHIIA 1 MOPTHIHAA TONTHIPY KipiCTiK
Oydepnep apHanran noprrapsiaaa 2, 3 xxone 5. Topaber BP xommyTaTop, Oy 60c
KaJpaapAbl col apHajapra Oepyal Oactaiinbl, Kipy Oydepiiep mopTTapbl apKbUIbL.
Erep xipic Oydepi 2 mopt Oozca, onma 0oc kaap xommytarop B cermentine
Kibepeni, con cebOenTep/ieH KOUIM3us Ooylaibl CerMEHTTEP apachlHaa, Oy
CErMEHTIHJIC, a3alTy arbIHbI KaApJiapbl TAPATKBII KYPbUIFBUIAP OCHl CErMEHTIH/IE
O6onaapl. OpHbIHA TeHepanusay 0oc Kaapiapibl ©HJAEY Ke3iHAE TETIKTIH Kepi
KBICHIM TalJalaHbLTybl MYMKIH CUTHAJ T€HEPAIMICHI Y3aKKa CO3bUIAJIbI, Op1 COHFbI
oicl OOJIBIT TaObLIAIBI.

1.4 KoiibLi1iFaH Tajgantap

MakcatTtapra KO )KEeTKI3y YIIIH KeJIeCl TalcblpMaliapabl OPbIHIATY KaXKET:
a) JKEJIHIH KeJIEM1 )KOHE OHbIH CTPYKTYpPAachl;

9) KEPEKTI KYPbUIFbIHbBI TAHAY;

0) *keniHIH KOH(UTypalUsChiH Oaranay;

B) skenini Cisco Packet Tracer 6armapanamacsina sxo0anay;

T') JKeJIire KaThbICThl OM3HEC-TIIaH )Kacay;

1) TIPIIUTIK KaYINCi3AIKTEH ecenTeyep Kyprizy;

€) KOPBITBIH/IBI Kacay.

1.5 Fast Ethernet TexHo/I0rHsICHI KYPBLIFBLIAP/bI TAHAAY

XKeninik kommyTarop (>kapr. CBHY arbulil. SWitch — KOCKBII) — KYPBUIFbI
KOCy YIIiH OipHele TopanTap KOMIBIOTEPIIK keml Oip Hemece OipHele
CerMeHTTepJeH Typanasl. Kommyrtarop apnaneik (ekiHmm) aeHreigeri OSI
MOJCNIHIH JKyMbIC icTeiimi. Kommyraropmapasl KojjaHa OTBIPHIN, KOIIp
TEXHOJIOTHUSIIAp KoHE KeOiHece KOl MOPTThl Kemipiiep PEeTIHAE KapacTbIpbLIajibl.
bipikTipy = ymnH  OipHemie  JKenmiepll  HEri3iHAe  KEJNUNK  JIeHrenae
mapipytusaropiaap (3 aexrerii OSI) KpI3MeT eTe/i.

Keninik koMMyTaTop JepekTepAl Ki0epy >KeNiCiHIH KbI3METIH YCBIHAIBI.
"KommyTtanusa" aknapat Oepy YIIiH, MbICaJbl, Kaapjapibl, JAEPEKTEp/l, COHBIH
COHBIH IHIHAE CYOBEKTUIepl. ©OJIeTTe, KOMMYTATOp JKOHE KOMIBbIOTEp Oap
KOMITOHEHTTEPIHIH (MbIcabl, Kaprajap) Oip-OipiMeH e3apa TmaTajap ChIMIAp
KUBIHTBIFBI. OPOIp KapTa MIEKTEYJl CaHbl MOPTTap, Oy aybICTHIPHIN KOCKBIIITAPIBI,
0acka >KenmIik OOBeKTUIepAe-IeH acTaM dp TYpJ TYpJEepiH OYKapalbIK akmnapaT
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Kypangapel cuskTel xem Ethernet, FDDI memece Token Ring kamTybl MyMKiH.
Kenimik oOBEKT Ke3-KeJNreH KYpBUIFbUIAp, SFHU "Ke3aepl” (SFHH, TapaTKBbIII)
HeMece "KaObuigay" (SIFHM, adyllbl) KaJpiiap JAEpeKTep TYPYbl MYMKIH KOHE OChI
apKbUIbl MYHJIall OYKapaJlbIK aknapat Kypajiiaphl.

KommyTanusa ¢yHKIMSACH KOMETIMEH KOMMYTATOp, 9JIETTE, 631HE JAepEeKTep/Il
KaObLIay TMOPThIHA KO31HIH JKEJIUIK O0OBEeKT KaMTHUibl. JlepekTep Oepy apKbUIbI
Oaitnanpicaapl. JKiOepileTiH MOpPThIHA JKOHE OJaH KeHiH KiOepy OChl JACpeKTep
apKbUIbl OpTara Oacka HbICaHBI OoJbin TaObLIanbl. Kemreren xarmaimapaa, Kaap
JepeKTep Kem 0OoMybl MYMKIH, OipaKk KOMMYTaTOpIarbl MOPTTApAbIH CaHBIHAH a3
0omysl THIC; OYJI TYpl KemajpecTi AepeKTep KemiHl OipHelle rpynmnara 0eay YIIiH
KaxeT. JlereHMeH, TONTHIK TpaHchep KOMMYTATOp OHIMAUITIH HamapiaTabl
OarmapiaMalblK KaMTaMachl3 OOJIFaHABIKTAH, SETTE, KY3€ere achlpy YIIIH KaXKeTTi.
barpiTTay miemry ymiiH Kaap HETri31HAE€ MYLIENiK HOpT TOObl. OHIMAUIIKTIH
TOMEHJICYl MYMKIH KOCBIMINIA KaFJai bl MYMKIHJAITIHIIE Oip KENUIIK OOBEKTTI
KOCy. Op TYypJi €Ki mopTTapbl (KOC Kocap KOCBUIY) MHTETpalusiiay MaKcaTbIHAa
nepektep Oepy apacwhiHmarbl. OCbl JKETUIIK OOBEKTICI JKOHE 9p TYpJl TOITap
MOHJIEP/IIH OKIIIayJIaHFaH.

Pecypcrapmen npobiemanap 0omnran Karanaa OCBI THUIITI
KOH(UTypalMsIChIH KalllaH JAEpJiK OaplibIK IIEKTEIreH CaHBIHBIH MOPTTaPBIHBIH
OipiHJIe KOMMYyTaTOpaap/ bl NMaiganaHblIagsl. Mblcambl, A€k, 6apiblK 0acka, O1p
MOPTTapblHAH KOJIJJAHBICKA KOMMYTATOp TMailajlaHblIaThIH, OIpak yII >KEeTiMIl
nopTTap ekiHm. Erep MyMKIHAITIHIIE KOCY VIIIH €Ki OOBEKTIHI KbI3bLI TOMTHIH
0acka KOCKBIIIBI KaXKET, OUTKEeH1 TeK Oip KOJ KEeTiM1 MOpThiHA OipiHIIN OarbITTa
Oonmanpl. HoTwxkeciHme TOMONMOTHS €Ki ayBICTHIPBINT  KOCKBIIITAH  TYPAJbI,
OailytaHbICThl Oipre "KbI3bUI" JKaFbIHAA MapIIPpyTHU3aTOPIbIH Olp aXbIpaTKbIIINECH
Oaltnanbicanbl. Pecypcrapabl THIMII TapaTy MaHbBI3Abl OOJBIN Keedl, OUTKEeH1
KUBIHTBIFBIHIA JKETKUTIKTI TOPTTAphl apachlHIa KOMMYTATOPJAPJIbI YIINIH KaHa
KBI3bLJT OPHAIACTBIPY.

Aran aifTkanga, Pocc opTanbIFbl YIIIH CErMEHTTEY BUPTYaJAbl >KEPTUTIKTI
xem (VLAN) OGene oteipein, BAK-ka komkerimai OaitmansicThipagsl VLAN
Oenrinepin cumnarraiael. Kem nmerenze, Oip iMIKI MOPT KOHE OJaH KON TMOPTTHI
OaitmanbicTeipansl. byn VLAN Oenrinep OepineTin xabapiapabl Ke3 KeNreH
noptrapeiHad, onap VLAN Oenrici 6ap taraiibiananasl. benrici VLAN ymrin opOip
1K1 TIOPT €ClHJIe caKTayabl. besirinae cTynuilsl, COHABIKTAH 9p Ke37e xabapiama
aNblHCA, COHBIH HeriziHae imki nopt Oomanbl. VLAN Hyckay oOChl NOPTTHIH
OailJTaHBICTBI KaThIHACKI. KaybIMIaCTBIFBI apKBUTBI 3JIEMEHTTI OHJICY aFbIHBI KY3ere
aceIpbliazel, o1 VLAN OenriciH TuicTi OeJriHAe ajbl CaHbl HETI31HJAE 1K1
nopTTa KeTepiaeal koHe xabapiama xiOepinai. Atan eTkeHuaeu, Pocc, Oyn Typi
oreparysi TOH Ma3MYHBIMEH aJpeCTeNTeH JKa bl OpbIHIaIa b,

CAIIl Tiz0exTep, nepekTep KOJ KETIMII KaCHUETTEpiHE COWKeC OHBIH 63
KYHJIBUIBIKTApP, OHBIH Ma3MyHBI, MEKEH-)Kalibl OoMbpIHIIA OaramaHaabl. by
KYPBUIBIM JKbIIZAM 1371y OOMBIHINA OapibIK >kaz0amapra >KajblHIa Tal0y THICTI
nepekTepal xxkeHuereai. Jlereamen, cyibanap KpiMOAT jKOHE cUIaTTamanaphl KoK,
OTKI3y KaOUIeTl YIIH KaXeTTI KOJ JKETKI3Yy >KbUIAAMJIBIFbI, KYKTEITCH >KOFaphI
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OHIM/ILIIT, IIMHAJIAp HETi31HAE KeIUTiKk KommyTarop. CoyneT eHIMIUIr KOFaphbl
KOMMYTallMsl OChl TYPIH KOJJAiabl, alTapibIKTall YJIKEH MEKeH)Kaill KEeHICTITIH
JEPEKTEp KaJbIH Ke31HAE THIMII JAEpPeKTepil Oepy KbUIIaMJbIFbl, MbIcalibl, 1M
KaJip/CexK.

Pocc Oyt G6acka ;ma TeTikTepl maiganaHbUTybl MYMKIH KaJl OpHBIHA 9JICTTET1
olicTeMe-KyKat) OeKiTiual; Ajaina, KOHGHUIypalus OChIHIAN TETIKTEPIiH, dcipece,
oJIap KaXETTI MeXaHU3MJEP, JKOFaphl >KbULIAMIBIKTHI JCPEKTEpAl K10epy YIIiH.
benrimi kepy '>korapeira" omici ecTe KaHaFaTTaHIbIpa ayajbl, KOWBLIATHIH
TajanTapabl  KaHaraTTaHAelpy  ymmiH. JKoFapel  OHIMIUIIK  KapamaibiM
KYPaCTBIPBUTYHI KaJbl KaObUIIAy MEKEH-)Kalbl MaKCcaThIHAA KOJAaHbUIa bl CabiM
peTiHe KOHE KETKI3y MOPT HOMIPIH Kaslal mbIFy. JlereHMeH, aca YJIKeH OJIOK ecKe
aJTy Tajan eTiIMel i (MbpIcajbl, OOMBIHINA TAICHIPBIC TEPAOANT) KOJIAy MEKCHKAM
KEHICTITH KaJl YJIKEH; OyJI aHbIK OPBIHCHI3 SKOHOMHKAJIBIK TYPFbIIAH THIMII €MeC
00JIBII TAaObLIAEI.

Ocpunaiima, 0ipi OCbl MOJIENIH KYpy OOJbIN TaObuUIabl. TeTIrH KOJAaNThIH
nepekrep. Kem ampecti mopTTapbl apachbiHAAFbl >KENUJIIK KOMMYTAaTOP THIMJILUIIT
JKOFapbl OHIMAUTITIH TeMeHJeTy. EKIHI MIHAeTI OChl MOJENlI KaMTaMmachl3 €Ty
Oonbin TaObuTaAbl. TeTiriH Twimai opbiHaay yina "Dual-kapa" Typmi, multicast
KOCBIMIIIAJIap JKEJIJIIK KOMMYTATOPhl KOJIJIaHBLIaAbl. Tarbl Oip MIHJAETI OCHI
MOJICIIH TETITIH Kypy OOJbIn TaObLIaabl, O THIMJI 'omepaiusiiapbl HerisiHjie"
noptrap VLAN Oipnectik imiHe KeIuliKk KOMMYTaTOp THUIMIUTIT] JKOFaphbl Ky3ere
aceIpy/a.

Keickamma aiTkanga, MOACITE TETIrT MEKEH-KaWJapblH aybICy JKaTaabl, TeE3
KOHE THIMI1 KepceTelll MapIIPyTThIK LIENTy YIIIH Kaapjap AEpPeKTep OTKI3LIETIH
NOPTTaphl apachbIHAAFbl KOMMYTATOPJIbIH OHIMIUIIIT >KOFapbl HETI3iHAE OO0Jajabl.
Atan aitkanma, Buptyanasl keprimikti skeni (VLAN) kaybIMIAcThIK apachbiHIa
noptrap. MexaHu3Mmi ayaapMa KaMTHIbl KOINTETeH OJKCIEIUIUSIIBIK YCTEeIIep,
OJIap/IbIH OpKAMCHICHI KypaMbIHAa jka30a Oap Oipereii MaHbI3BI Oap WHICKCIH
aybICThIpanpl. CUTHANIAp TaHaay YIIH MOPTTapibl apHaIFaH Kaapiap. Mopenre
coiikec, opOip mopT, OaitmaHbICTHI Oipered MHAEKCIHIH MoHI xoHe VLAN ("typui-
TYcTi") HIECHTH(PHUKATOP >KEHIIAETY YIIH KOl aIpecTi JepeKTepal IIeTriHae
KOMMYTATOP KeACJJIETIITECH KbUIIaM/IBIFbl MEH MYMKIHJIIKTEPI aipecTey.

"UnmrocTpaTHBTI HYCKAIa KYy3€ere achlpy, KaTblHAcybl OacKkapy opTara Oepy
(MAC-MekeH-Kaibl) YIITAaCThIpa OTBHIPBINT COHKECTEHMIPrilm Oap TYCTI YIIH ajy
OazaJbIK JKeJlicl IaMachlH Taly YIIIH KecTelep OarbITTaiinpl. OpOip kazda-
KECTEHIH TIKeJIeH KOJ JKeTIMAI, alaiijla, KaMTUThIH XCeUI-TYpJICHAIpy O
MAC/canbl Tycti. OpHanacybl CaJbICTBIPy CXEMachl MEXaHU3MIH KaMTamachl3
eTe/ll, COHJlali-aK pacTaHbl3 EHTI3y KOHENTY KECTECiHIH XDJIITEJIreH CaHbI/TYCTI
MAC. SlrHU, KYpBUIFBI CaJIBICTBIPaIbl Oa3ayiblK skeiici mamackiH MAC/Tyc MoHi
CaKTaJaThIH JKa3y, KeMUIIIK Oepy YIIIiH, )ka30a KypaMbIHIa TYPHIC MOHI HHIEKCI.

Kenen >xarmaiira KaTbICTBI, €Tep CalIBICTBIPMAJIBI SJIEMEHTTEP1 COMKEC Kelice,
OHJa WHJICKCIHIH MOHIH cakTajagbl-KecTeae Oepiieli MaKcaTThl JIOTHKAJIBIK
cXeMmachl ayaapy VIIIH CHTHaJ, OJ TaHJalapl TOPT HEMece TOMThl MOpPTTap
KaObulay yImniH KajgpieHeni. Erep oaneMeHTTepi CoWKec KeiaMmece, OHJa
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uaeHtudukaTop Tyci Oepiienl MakcaTThl JIOTUKAJBIK cyjlanap, HOTHXKECIHIE
OapJIbIK MOPTTApHI, 0ap OWI uaeHTU(PUKATOP TYCTI amyFa Kajap coikec Oepy.

1.6 KommyTtartop Cisco Catalyst 2950-24 cepusichbl

Cisco Catalyst 2950-24 xypambina kipeai Tektec kommyratop Cisco Catalyst
cepusicel 2950. by nep6ec, 6ackapsiiatein kommyTtatop 10/100 Ethernet Tipkenren
KEeCKiH/I KaMTaMachl3 €Te[i KOCYy MaiajaHyIIbUIapAblH IIaFblH >KOHE OpTa
XKemepinae. by ycren koMMyTaTop, JKYMBIC KbUIIAMIBIFBI O€py opTachkl, Oipre
XKeTKi3teai OarmapiaMaiblk Kamtamachid ety Standard Image (SI) ycerHambr
Oapnbik O0azanbik GyHkuusiapsia Cisco IOS ymia KbI3MeT KepceTy Taparty, Jaybic,
OeifHe J)KOHE JEPEeKTEP Il MeKapachiHaa JKeJIi.

1.3 Cypert - KommyTtarop Cisco Catalyst 2950-24 cepusichl

Kommyratop Cisco Catalyst cepuscer 2950 (Cisco Catalyst 2950 Series
Switch) — Oy cTekupyemble aBTOHOMJIBI KOMMYTATOpjap TIpKEITeH KECKiHII
apHaiaraH nHOpakypbutbiM Jkemisiepin Fast Ethernet sxone Gigabit Ethernet sxone
KaMTaMachl3 €Tell OHIMAUIIK JKbUIIaMABIFBI Oepy oprtackl. KommytaTopmiap
KETKI3IIeAl €Kl Tumi OargapiaMalblK — KaMTaMachl3 €Ty JKOHE  Typi
KOH(UTypanusiiap/ia, COHBIH apKachlHAAa OOJIaJ bl 1PIKTEd HYCKAa Ke3-KEJIreH
KOCIMOPBIH YIIH MIAFBIH KOHE OpTa OM3HEC, COHMIA-aK KalIbIKTarbl (rinangapbl
MEH OHJIIPICTIK opTaHbIH. barmapmamanslk Kamramacei3 ety Standard Image
YChIHA/IBI HEri3ri QyHKIusiIapbl OarmapiaManblk Kamrtamackid ery. Cisco 10S
JIEPEKTep, JaybIC JKOHE BHUIEO. YIIIH 3HUATKEPIIK JKEIIep, Tajam eTiIeTiH
KOChIMIIIa (DYHKIMSUIApBl KayINCI3miK, KEHEHWTUIreH MYMKIHIIKTEp calachlH
0ackapy KbI3MET KOPCETYIiH >KOFaphl JEHIel1 KoHe KOJDKETIMILIIK IIeKapachiHIa
XKeJll, TaradblHAaFaH OarmapiaMaiblk Kamramackid ety Enhanced Image (EI)
KAMTUTBIH KOJIIay MYHAAW (QYHKIUSIAPABl MIEKTEY KbUIIAMIBIFEI MEH CY3Y
TpaduK.

MapuipyTtuzatop — KeaUIiK KYPbUIFBI, 0J1 XKi0epeal AecTeTep aepexkrepai Oip
KemiciH 0acka. Herizinae MekeH-kalbl jkeJli MaKcaTTarbl Kipic JECTEIH >KOHE 1K1
KecTe MapuipyTTay, MapUIpyTH3aTOp aHbBIKTalJbl KaHAail mopT (xkexdire) xioepy
KaKeT jecteci (MOpTTapel, oAeTTe, KocbUiraH  kabenpaep  Ethernet).
MapmipyTtuzaTtopiap Tajgam eTell JIecTeTep, MapHIpyTH3UPYyeMOro xaTTama
ramaMaslK crangaptka TCP/IP, nemece sxaii rana "IP."

Yiineri HeMece IIaFrbliH KeHCeerl "ChIMChI3 MapiipyTu3aTop”, ofeTTe, YIIiH
naiananplIaapl 0ackapy, MHTEpHET-Tpaduk. bynm KOMOMHAIMSACH KYPBUIFBLIAP
OyJ1 YHIIH MapIIpyTH3aTOP-KEIUTIK aXbIpaTKbII skoHe Wi-Fi 6ip koparra.

byn xocimopeiHIapABIH MapUIPyTU3ATOPIAp apHAIFaH JIECTETEPl JKOHEITY
FaHa Typybl MYyMKiH 10-HaH actaM 3Ky3 ece Keml'" PpeTIHAE ChIMCHI3
MapmpyTu3aTopabiH. Onap CHAKTBL (GaKTOpiap KeJK KYKTeMecCl, CBIPTKbI
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HIBIFBIHAAP JKEMIClI MEH KEeNTeNICTep Haszapfa YIIIH aHbBIKTay, KaHAal MOpTKa
K10epy. OJeHell MWUIMOH JIeCT€ CEeKyHJIbIHA 1pl MaplipyTuzaTopiiap eHiAeH
anajapl yiIkeH kejeMi Tpaduk. Kocinmopeinaa, MapmpyTuzaTopiaap 0eIin KeprijiiKTi
xkem (LAN) imki okemiciH (moaceTsAX) YIIIH Tere-TpaduK IIETiHAE KYMBIC
TONTAPBIHBIH JKOHE CY3y Tpa(uK jKOHE KaylICi3/IIK MaKcaThIHIa OacKapy casicathl.

Onap conpmaii-ak iOepyre JecTeTep apachblHIAFbl JKEPTUIIKTI KeiaepMeH
KOMMaHusHbIH ~ Jkahanmelik  kemiiep  (WAN).  Huatepnerre  ere  ipi
MapIipyTH3aTopjap 0opiH KOMMYTAIIUSACHIH JIECTETEP apachlHIAFhl YITTBHIK KOHE
OHIPJIK MarucCTPaIbIbIK JKOHE OJETTe, OalIaHBICTHI apKBUIBl  ONTHUKAJBIK
TaJIMBIKTap. MapmpyTu3atop Oyl KYpbUIFBI, OJ JIeTl JECTeTep apachbIHAaFbl
JIEePEKTep KOMIBIOTEPIIK JKelyiep. byn kacaiiapl cany JKeaiapajiblK, ail
MapIIpyTH3aTOp KOCBUIFaH €Ki HeMece OJlaH Jia Kol JepeKTep Oepy KemliiepiH op
Typm kenuiep. Kesne aepexrep aecTeiH keiedl O1pl sKeluiepiH, MapuipyTU3aTop
OKHUJIbl MEKEH-)KAMJIBIK aKMapaTThl JECTETE€ aHBIKTAY YIIIH OHBIH COHFBI ITYHKTI
MakcatTarbl. CojiaH KeHiH maiiajiaHa OTBIPHII, aKnapaTThl ©3-KEeCTe MapIIpyTTay
HeMece casicat OarbITTay, 0JI Ki0epel IecTe Keecl el 03 KOJIbIHIA.

Mapuipytuzaropiap GyHKUMsUIApAbl OpbIHAaNWIbI backapmackl "kalburybr"
WUurepnerre. Jlectemik  paepekrep, onerre, OarbITTanFaH Oip -  Oacka
MapHIpyTHU3aTOpy SKeNicl apKbUIbl OUIMIPETIH IKemapaiblK, OJ JKETeal o3
TOpaObIHBIH MaKcaTTarbl. EH TaHbIMan Typl MapUIpyTH3aTOPAbl Yil KOHE IIaFbIH
KEHCE MaplIpyTh3aTopiap, ojap >kail raHa Oepelll JIepeKTep CHUSKThl BeO-OerTep,
ANEKTPOHABIK moiuta, IM xoHe OeifHe apachblHIarbl YH KOMIIBIOTEPJIEp >KOHE
HNutepuer. Yri MapupyTu3atopAasiy 0omaasl kadens Hemece DSL-mapiipyTuzatop
WECIHIH, WuTepHeTke mpoBaiiaepi apkbuibl HWHTepHeT. Actam  KypJaeni
MaplHIpyTHU3aToOpjiap CHUSKTbl KOPHMOPATUBTIK MApUIPYTU3ATOPJIAP, KOCBIHBI3 1pi
ouszHec Hemece ISP »kemiyiepiHiH KyaTThl HET13ri OarbITTap, oOJlap JEpeKTepil
JKOFaphl KbUIJIAMJIBIKTa OOMBIHJA BOJOKOHHOONTHYCCKHUX JKEIIJIEPAiH HWHTECPHET-
Maructpaiab. Mojenine OalaHBICTBI OaFBITTAYBII KOHE ITakJalaHbIIAThIH
xaTTamajap Mapuipyrray KecTele OOybl MYMKIH KeHOlp KOChIMIA KBI3METTIK
aKrapar.

Mpeicainsbt:

ip route 192.168.7.0 255.255.255.0 192.168.7.3

onga 192.168.7.0 — xemici;

255.255.255.0 — okiMIIiIiK KalIbIKTHIK;

192.168.7.3 MexeH — Kailbl Kejecl MaplIpyTU3aTOPAbIH KaXeT OonaTbiH
Oepyre apHajiran aecreiep e 192.168.7.0/24.

MapmpyTtuzatop Oy KYPBUIFBI, OJ1 JICN JIECTETEepP apachIHIAFbl JCPEKTEp
KOMIBIOTEPJIIK skeniiep. byi Jkacaiinbl cany >kelapaliblK, ajl MapIipyTH3aTop
KOCBUIFAaH €K1 HEMECe OJIaH Jla KoIl JiepeKTep Oepy >KeNuIepiH op TYpJl Keiiiep.
Ke3ne nepexrtep mectein kememi Oipi >KeNuIepiH, MapHIpyTH3aTOp OKUIAbl MEKEH-
KAWJIBIK aKMmaparThl JIECTETEe aHBIKTAy YIINIH OHBIH COHFBI IYHKTI MaKCaTTaFbl.
Copan keifiH maianana OTBIPHIT, aKMapaTThl ©3-KECTe MapIIpyTTay HEMece casicaT
OarpITTay, OJ >KiOepeal JecTe Kejecl Kelll ©3 JKOJbIHIa. MapupyTtu3aTopiap
byHKUMsIIapaAsl  opeiHIaWael backapmacer "xkaiburyel"  WuaTepHeTTE. JlecTeTrik
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JepeKTep, oAeTTe, OarbITTanFaH Olp - 0acka MapUIpyTH3aTOPy >KEJiCl apKbLIbl
OLIIIpeTiH KemiapaiblK, OJ1 KeTell 3 TOpaObIHbIH MaKcaTrTarbl. EH TaHbIMal Typi
MapHIpyTU3aTOP/Ibl YH JKOHE IIarblH KEHCE MapIipyTH3aTopiiap, oJiap >kKail FaHa
Oepeni JepeKkTep CHAKTHI BeO-OeTTep, AJIEKTPOHABIK momta, IM >xoHe OeciiHe
apacblHIaFrbl YU KoMmbloTepiiep xoHe MaTepHeT. Yri MmapupyTu3aTopAbiH 00J1a/Ibl
kabenp Hemece DSL-mapumipytuzatop uecinid, HHTepHETKe mpoBaiiiepi apKbLIbl
WuTepHer. ActaMm  KypAedl  MaplipyTu3aTopiap  CHSKTbl  KOPIOPATUBTIK
MapHIpyTH3aTOpJIap, KOCBIHBI3 ipi Om3Hec Hemece ISP skeminaepiHiH KyaTThl HET13r1
OarpITTap, OJap TMEpeagpecyroT AEPeKTepl >KOFaphl SKbUIAAMABIKTa OOWBIHIA
XKETUIepiH UHTEPHET-MaruCcTpab.

byn ngecrenmik koMMyTanms JKEIIUIEpiH MapmpyTTray kidepemi. JKibepy
necterepal (TpaH3WT JIOTHKAJBIK OJKYTIHII OJKCIUIIK JeCTeTepiH Ke3iHeH, o3
TYNKUTIKTI MakcarTap) apKbUIbl apajblK TopamnTap. ApalblK TYHIHIEpl pETIHIE
epeke OOMBIHIIA, alMapaTThIK KYPBUIFbUIAP CHUSKTHI JKEIUIIK MaplIpyTH3aTopiap,
KeIipiep, IUIIO3JEP, KeTlapalblK dKpaHJap, HEMECE aybICTBIPBINT KOCKBIIIL.
Kenteren  >karmaiimapia, TpoBaiifep — maijganaHyFa  MYMKIHIIK — Oependi
MapHIpyTU3aTOpIbl KOCy OipHelie kommbioTepiepai O6ip MHTepHET koHe Teneyre
HOMUHAJIJIBI TOJIEM dpOip KOChIMIIIA KOMITBIOTEP aaMacy KOCchUIbicTap. by ke3ne yi
naijananybUiapbl Kajaca Kepyre MIaFblH MapIIpyTH3aTOPOB, KU1 JIET aTalaThiH
KEeH JKOJAaKThl MaplIpyTH3aTOp MYMKIHAIK Oepeni €Ki HeMece OJaH Ja Kell
KoMIbloTepJiep yiuiH MHTepHeTke Kipy. buzHecte HeMece yibIMIACTBIPY, C13 KaXET
0oyl MyMKiH KeWOipiH MHTepHeT xemiciHe, Olpak MEH KeJleal, KOCy YIIiH
OipHeIIe XKeKe KeIUIEPAIH KOK 0apiiblK MapIIpyTU3aTOpJiap TEH KYPbUILAbI, OUTKEH1
OJIApJIBIH, KYMBICKI CoJl MYMKIH keninep. DEM, conpaii-ak xibepyre aecrenep
YKOHE OpbIHAayFa OaFaapiiayasl, erep ojap apHalbl anmmapaTThIK XKoHE 3apal IIeryi
MYMKIH [IeKkteyial eHimaimri 6ap. Ilpomeci OarbiTTay omerte kibepemdi
AKCIICIUIIMACH] HET131H/I€ KECTEeIep MapIIpyTTay KOJJIAWThIH ka30a MapuipyTTap ap
TYpJl >kenumik OarbiTTaphl. Ochlnaiiina, Kypy MapHipyTTay KecTesep, OTKI3LIeTiH
JKaJIbl MapIIPyTHU3aTOP/IbI YIIIH ©T¢ MaHbI3bI OOJBIN TaObLUIAIbI THIMIII OaFbITTAY.
Kenireren anroputMiep mapuipyTray FaHa NaiiganaHanasl Oip Keduik apHa Oip
yakpITTa. OAICTEpl MapUIpyTTay MalaraHyFa MyMKIHAIK Oepenai OipHemie Oanama
xongapel. Erep kabarracaTbiH/T€H MapUIpyTTapAblH MbIHAIAW dJIEMEHTTEpl
TOPTIOIMEH Kapasiajpl MICNTy YIIH KaHAail OarbITTapAbl ajly OpPHATHUIFaH KeCTe/e
MapupyTTay (0achbIMJIbIK).

1.7 Cisco 2621-XM MapmpyTu3zatop

Cisco Systems INnc. (oKbUTyBI «CHCKO») — JKeimiK KOHIBIPFbLIapIbI
IIBIFAPYIITBI AMEPUKAIIBIK TPAHCYIITTHIK KoMITanusi. EH anFaii 3 )KyMBICHIH
KOPIOPATUBTIK MapIIpyTU3aTOpap MmbFapyaan 6actarad.IHTepHET SpachIHIaFbI
coTTi Komnanusap by 0ipi. Cisco Systems KOMITaHUSICH KOMITBIOTEPITIK JKeTiiep
OOWMBIHIIIA MHXKEHEPJIep YIIH KOTICHrell cepTuduKanusiay >KyHeciH xacar
mibiFapabl. MyHai cerHakTap Cisco KOMITAHUSCHIHBIH OHIMIEPIMEH KaTap eIk
TEXHOJIOTHsJIap MEH MPOTOKOJIAp Ikl OLTy 1 Tajan etesi. backa dupmanapabiy
YKEJTIK KOHABIPFBUIAPBIH NaljaJaHaThiH KenTereH Mekemenep ae Cisco
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cepTu(UKATTapbIHBIH KYHBUIBIFBIH MOMBIHAANIBI. ATan aiitkanaa (CCIE)
AKCTEPTI ACHTeHIHIET1 CepTU(HUKAT KOMITBIOTEPIIIK TEXHOJOTHIIAP CaJIaChIHIAFbI
eH Oenrimici O0bIT TaObLIAIbI.

Mapmpytuzarop Cisco 2621 XM — Oyt ap3aH MOIYIIBAIK MapIIPyTH3ATOP
yirid marsiH (20 agam) sxoHe opta (130 agam) KeHCENIepaiH KOHE KAMTH/IbI
MYMKIHJIIK Oepy IaybIC skoHe (pakc xabapmap. ¥ CHIHBIIATBIH, OFaH KUHAFBI
MOAYJIBACP Makaananyra MyMKiHIIIK O6epeni. Mapmipytuzatop CisSco 2621XM
pETIHJIE cepBepiIepre Ko KEeTKI3Y JKOHE JKellapallblK dSKpaHaap YIIiH, COHIah-aK
naybic Oepy xoHe (akc xidepy apkpuibl xeini TCP/IP. MapmpyTuzatop CiSco
2621XM, 2 nopt Fast Ethernet, 2 cior WAN, 6ip apHanrad. CloT 5KeJIiIiK MOTyJIiH
»oHe Oip ciot yurin AIM monyne. by mapiipyTuszaTop Tamaiiia, MiHCI3, IIaFbIH
XoHe opTa keHcenep. XKarmaitna load balancing (Tenumectipy eni)
mapiipyTtuzaropy Cisco 2621XM xakcol mogaouayT Moayibaep NM-1E sxone HM-
4E. Typnennipy cepusicel 2600 - cepuscol Cisco 2600XM xone CiSco 2691 6epei
MYMKIHJIIT1 KOJZIaHYFa OChl CEPHSCHIH KYPY Ke31H/1€ 06JIIHIeH KOPIOPATUBTIK
xenuiep. byt Mojenbiep KeH MyMKIHAIKTEp1 6ap xoHe KyaTThl IiaTdopma Yl
OCIII KeJIe )KaTKaH CypaHbICTapblH JaMBbIIl KeJie JKaTKaH keli. bomyst 70 moayiabaep
KeHEHTe 1 00JIBICHI KOCHUIBIMIApEI MeH peTTeyiepid cepusuibl Cisco 2600. Cepust
Cisco 2600XM xone Cisco 2691 MiHCI3 yIIiH menriMiep OOMbIHIIA KeTIepAl caty
OolibIHIIIa Teneauaap/oenHe.

2,2 Cypert — CiSco 2621-XM mapuipyTuzaTopsl
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2 Kazayaur JKIHIC-na Ethernet TtexHoJsiorusicbl Heridinme xejiHi
Mo/eJiey

2.1 MoaesaaereH skejJiHiH CHIATTAMACHI

Ex MAaHbI3 5] KelIeH Il KOPCETKIITEPIHIH TYPaKTBLIBIFbI
TEJIEKOMMYHUKAITUSHBIH JKEJICIH JalbIHABLUIK KOA(MUIICHTTI OOJIBITT TaObLIadbI.
EpkiH yakpITTarbl OOBEKTTIH J>KYMBIC 1CT€Y BIKTUMAJABIFBIH aHBIKTAUTHIH,
KOocTiapjlaraH TepuoATaH O0acka OHBIH OapbIChIHAA ©31HIH apHayJbl MaKCaThl
OolbIHIIA OOBEKTIHI TaimanaHy Kamramacei3 ermedni [11]. Herisinae ocwiHmait
dakTop xarmaiina madbIMIAybIHIIA TEJICKOMMYHUKALMA KeNiciH (akTopiap acep
€Te/l, OHBIH IaWBIHABIFBIH TYHIHIAEP] (TEICKOMMYHHKAIMSIBIK JKAOABIK) >KOHE
KUEKTEp (CBhI3BIKTAp). AJIIBIHFBI €Ki MOJIEMETKE OCHhI JKYMBICTAFbl JTaWbIHIBLIBIK
KO3(DUIIEHTIHE aKnapaTThl KAyIICI3AIr acep eTel.

KapacTeIpbUiblll  OTBIpFaH MOAENJAE YII TYWIHHEH TYPAThiH CBhI3BIKTHI
TOTIOJIOTHUSI ~ KOJIJaHAMbI3 >KoHE OChl 1 — 3 TyHIHIEp apachiHAarbl OailliaHbIC
YKEICIHIH JaWBIHABUIBIK KOA(PUIEHTTIH ecenrteimi3. JKemnik OaillaHblc CerMeHTT1
peringe HWHTepHeTTI anaMbl3. AKNAppaTThIK KAyINCi3AiK KaTemiKTepiH 0oy
BIKTUMAJIIBIFBl JKOHE KapamalbIM KYTIIl OTBIpFaH KYHelepiHaeri KaTeliKTepeH
KeHiHT1 KaiThin KanmeiHa keny npouecci CSI Computer Crime and Security Survey
JKy3ere acblpbuiabl [12].

Kazakcran PecnmyminKachIHBIH JIKOHOMHUKAJIBIK CajlaChlHA COWKEC OCHI
VUBIMHBIH KapXKBICHl CTAaTHCTHKAJIBIK aKmapaT OpbIHAaIaabl jkoHe WHTepHEeTTI
aKIapaTThl xko0epy peTiHzae nangananamsi3. Ecenreynep/i opbliHAAY YILUIH KEITIK
Toroyiorusigarel cxema (3.1 cyper) yuIiH pecimueneni »oHE TYHIH KaOIbIKTap
peTiHzie KypaMbiHa 0aiJIaHBICTBI OOJIYBI MYMKIH:
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2.1 Cyper — MojaenaeHreH xemi

1) Maprupytusarop cisco router;
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2) Cisco mapmipyTtu3aTopsl xoHe blackbox (BupTayibIbl KypbUIFBI, ©3iHIH
JMAWbIHIBIK ~ KOX(HUIIEHTIH KOepceTe OTBIPHIIT MOJEACHINT OTBIpFaH >KeJie
aKMappaTThIK KayilCi3IKKe TYCKEH KaTeIKTEepACH KOpFaiabl);

3) Mapupytuzatop Cisco xone [TAK OIICY-IP.

YI1iE
2
Kr2
Tyiiin Tyiiix
1 3
Erl K+3

2.2 Cypet — KanbInracThIpblIFaH MOJCIICHT€H JKeJll TOIOJIOTHSICHI
2.2 MojeyieHreH KeJliHiH KopceTKilTepiH ecenrey

1 sxoHe 3 TyiHiHAEpl apachbIHAAFbl MOJEJJICHTEH KETiAeT JalbIHIbLUIBIK
KO?(UIIEHTTIH MbIHA (hOPMYJIAMEH eCenTenMi3:

Ki_13 =Ky XKpy_p X Ky X Kpy_3 X K5

(3.1)
MyH1arel K4 K5, K3 — TYHIHAEPAIH JaWbIHABIK KOY(DULIEHTI;
Kyi_5, Krp_3, K,_13 — TYHIHACD apachbIHIAFbl TaWBIHIBIK KOI(HUIICHTTI.
_ 3 2
Kr—13 - Kr—y * Kr—i
(3.2)

Kenunik TyHiHIe >kaOABIKTBIH OOJIybl €CEITelNe/ll Ha3apFa >KOCMapJaH ThIC
KBI3MET KOPCETY KaOJBIKTaphIH YaKbITHIH €CKepEe OTBIPBIN, araT KallblHA KENTipy
YIIiH (OHBIMEH O1I11py OalIaHBICTHI) MEH YaKbIThI ICHCAYIIBIK CAKTay:

Tmtpf

=
Tmtbf+(TTo+Tkanm)

(3.3)

MYHJAFbI Tryppp r — 0AC TAPTHIIFAH OKUFAJIAP/IBIH OPTAIIIA YaKbITHI,
Tro — TEXHUKAJIBIK KYPBUIBIFBUIAPFA KbI3MET €TYI'€ KETKEH YaKblIT;
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Tyann — amaTrTad KEWIHTl KYPHUIBIFHBIH OPHBIHA KENTIPY YaKbIThI
(cxenjey).

KapacTeIppliblll  OTBIpFAaH MOJEIAE JMAWBIHABUIBIK KOX(DHUIIEHTTI KeJeci
AJIEMETTEP OPBIH anajbl: OaiaHbIC YKEMiCl, MarucTpainpabl Mapupytuszarop, [TAK
OIICY-IP >xoHe akmappaTThIK KayilcCi3fikke TyceTiH Karepiep. JlalbIHABIK
KOX(PUIEHTTI TENEKOMMYHUKAIMAIAFbl  KYPBUIFbUIApAa JEpPEeKTep  Heri3iHfe
aHBIKTANA/Ibl, OHAIPYIIl >KapusuiaraHiail (6ac TapTbUIFaH OKUFAJIapAbIH OpTalia
yakpIThl) [13,14], s)koHe cTatuTkaibik aepektepaid 2006-2010 sxpuigap apackiHaarbl
KIUIC Kazayaut-tarbl  MOHIEpP  anblHaAsl (0ac  TapThbUIFAH  yakbITTap,
KYPBUIFBUIAP/IBIH KAJIIbIHA KEJITIPYTe KETKEH YaKbIT).

K.i TyHIHIEpIHIH apachblHIarbl OaljaHbIC JKENICIHIH  JaWbIHABLIBIK
koadurieHTTi K;.;=0,9999 Ten 6onasp.

Cisco wmapipyTuzaTopiapbl VIIIH JaWBIHABUIBIK ~KOI(PHUIEHTI Kelecl
MOJIEMETTEpJIeH alibiHaAbel [13]: 0ac TapThUIFaH OKUFAJIAPJbIH OpTallla yaKbIThIH
maTpopMachl KoHe MHTEpPEHCTIK KapTTaH Typaabl Tmme=7 *kbui= 61320 carar;
KBUIIBIK TEXHUKAIBIK KBI3MET KOPCETY YIIIH (KEPEeKTI KYpPBUIFbUIAPAbI COHAIPY
apkpuibl) Tro.r = 4 caratr x 75bul = 28 carar; anaTTaH KeHIHT1 KYPbUIbIFHBIH OpHbIHA
KEJTIPY YaKbIThl KE3ACHCOK KYMBICTAH THIC IIBIFY (CTATUCTHKAIIBIK MOJIEMETTEPTe
CYyeHe OTBIphIN 1-2 peT KbI3MET eTy Ke3iHae, mojaennaey yurH 2 pet) Tiymr= 16
carar x 2= 32 carart. 3.3 ¢hopmysia apKbUIbI:

K, =—=220 _ —0,99901.
61320+28+32

I[TAK ®IICY-IP naltblHABIIBIK KOA(HUIICHTTI Kelieci MoJeMeTTep/IeH
Kypananbl [14]: Gac TapThUIFaH OKWUFaJapJblH OpTallla YaKbITHIH IIaT(OpMachl
XKoHe MHTep(DENCTIK KapTTaH TYPpanbl Twe,=3 kbu1= 26280 carat; anarraH KeHiHT1
KYPBUIBIFHBIH OpPHBIHA KENTIPYy YaKbIThl KE3[EHCOK J>KYMBICTAH THIC IIBIFY
(cTaTHCTUKAJBIK MAJIEMETTEPre CyYeHE OTBIPBIN 1 peT KpI3MeT eTy Ke3iHAC) Tiumr=
16 carat x 2= 32 carar. 3.3 ¢popmyna apKbUIbL:

26280
Kp_p = 2 = 0,9998.

Ece aKIMapaTThIK Kaylci3aik KaylI-Karepiep acepi
TEJICKOMMYHUKAIUS JKETiCiH Ooytybl opOip maikga aszasael BlackBox Ttopan
BUPTyaabl xkem anmementTepi. Black box maiibin emec ko3duileHTIHIH 3J1eMEHTTI
o31HMeH Oipre bIKTUMaNIBIKTHI OHIM Maiia aKmapaTThiK Kayincizaik karepiep (P)
ece ICKe achIpbUIFaH Kayimn-katepyiep OonamaraH, 013 kodpduuueHTi any
JTAVBIHIBIFbI:

Kr—ysl—(1—Kp_y)xP
(3.4)
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AKnappatbIK Kayinci3mikTe Kayin-KaTepIiH 00dy BIKTUMAJABIFBI 1-1eH
acTaM Ta3a akTUBTEpiHiH Peceli Kap)Kbl MHCTUTYTTAaphl MIIPA. pyO. *KbUT 00ibl P =
0,07728 [12, 15] Gonpin TabbLIaaBI. MaKCATTAP YIIIH MOJIETbCY KaJIbIHA KEITIPY
yakKbIT aJlaJibl KaTep iCKe achIpbUIFaH. AKmaparThK Kayirncizmaik Tkamm H = 48
Ocslnaiima, (3.3, 3.4):

8760

r—y = m = 0,99456

K., =1—(1—0,99456) x 0,7728 = 0,99959

TuiciHme, >XoFapblga CHUINATTANFaH YII HYCKaJa >Ky3ere acelpy VIIIiH,
KAOJBIKTHl YIIIH KEIUNK JaWbIHIBIK WHACKCI OOMBIHINA TYHIHIAEPIHAE KeJeci
ecenTeneTid 00aabl popmynaiap:

1) Ty#tinnepain  apachlHIAAFrbl — HEri3ri  OaiylaHBIC ~ KYPBUIFBICBI — —
MapHIpyTH3aTOp, KOCHIMINA KYPBUIFBl KapacThIPBUIMANM/IBI, aKMapaTThIH Kayill-
KaTepAiH Tycyl KapactelppuiMainel: K., = Ky = (3.5); (3.5) xone (3.2) dpopmyra
KOSl OTBIPBIN MbIHA aJIaMbI3:

K._,5 = 0,999023 X 0,9982 = 0,99507.

2) TyiiinpepniH  apachlHOAFbl  HeEri3ri  OalaHbiC  KYPBUIFBICHI — —
MapIIpyTU3aToOp, KOCBIMIIA KYPBUIFBI KapacThIPbUIMAWIbI, aKMapaTThIH Kayill-
KaTepaiH Tycyl KapactelppumMainel: K., = Kp, x Ky = (6); (6) xome (2)
(dbopMynara KOsl OTBIPBIIT MbIHA aJaMbl3:

3) TyiiinaepaiH  apachblHIarbl — HETi3Ti  OaWJaHBIC — KYPBUIFBICHI — —
MapmipyTu3arop, Kocbimina Kypeuirbl — [IAK ®IICY-IP, aknaparteiH Kayir-
KaTepalH Tycyl KapactelppuiMaiinel: K.y, = Ko x Ky = (7); (7) xome (2)
(dbopMynara KOsl OTBIPBIIT MbIHA aJaMbl3:

K313 = 0,99872°x0,998°=0,99417

Ocpiran OaitnanbicThl aknmapatTel Kopray yuriH [TAK ®OIICY-IP anamens,
MapuIpyTU3aTOp bl OAiJIaHbIC TYWIH/IE OPHANIACTBIPFAH KE3JErIMEH CalbICThIPFaH/Ia
JAWBIHIBUIBIK KOA(UIICHTIHBIH TOMEHJICYIHE KapaMacTaH ascChiHAa 00iybl (akTop
apTTBIPYABl KamMTaMachl3 €TEll aKmapaTThIK KAyINCI3IIKTI KaMTaMachl3 eTyre
KaTepJiiep.

Buptyanibl KOMIIOHEHTTEPIH BIKTUMAJIBIFBI 9CEPIH KapaCThIPAUBIK dJIEMEHTI
BlackBox (kayir bBIKTUMaJIIbIFBI MEH YAKBIThI PACIMICITEH JKaIIIbl 00Tybl (DaKTOPBI
OOWBIHIIIA KAJMbIHA KENTIPYy) TEIEKOMMYHHUKAITUS JKETICIH TOMOJIOTHs. baiimacTsl
ocepiH Oaranay yIIiH e3repTy OOJybl IEHrell ciiTeMe OailIaHbICThl KYHIBUTBIKTAP.
XKorapeina aranran (axropiapablH ocepi canmagsl Mojenbaeyre. Exi rpadukrep
pacimaenreHn 60ybl (PaKTOPbIH ©3repTyre MbIHAIAN mapTTap OOWBIHIIA TOMIOIOTHUS
(3.3-cypeT KapaHbI3):
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1) AxnapatThIK Kayin-KaTapIiH 00IyIbIH BIKTUMAIILIFEl  e3repeni (P)

2) On ’xy3ere achIpblIFaH Kayil-KaTep KehiH KallllblHA KEJITIPy YaKbIThIH
e3repTel akmaparTeiK Kayirncisaik (Th).

BonywsiH ocep ereriH 6acka na dakTopiap pecCMU TOIOJOTHs, 013 TYpaKThl
nenik. Kanran dakropiap MalbIHABIIBIK KOA(DUIICHTTIHIH TOIOJOTHUACHIHA dcep
€TETIH CTAa0WIbA1 A€l aJTaMbI3.

P xone Tenenumap 50% KyHABUIBIKTAPAbI ayKbIMJIApAbl JCTIK YIKEH >KOHE
Killll TapTUsUIApABIH €Cell aWbIphiCy. COHBIH HoTkeciHae Graph O xasl
TOKTAyChI3 JKYMBIC Typajbl KOIl oCep KOPCETEIl KEITUTK aKIMapaTThIK KayilCi3miK
KayiI-KaTepiep bIKTUMAJIBIFBI, OPHBIHA JCHCAYJBIK KAIMbIHA KENTIPY KYMCAIFaH
yakpIT KaparaHjaa KayimiH TycigmiM. [IpakTukanbslKk TYypFbIAaH anFaHma, Oyl
HOTIDKENep Jen Ooipkaiiabl, 44 Oonysl (akTOp apTTBIPY TYPFBICBIHAH Oy
TEJICKOMMYHUKAIMSUTBIK K€l YTBIMABI ~ TOYCKEIAEepAl  a3alTy  YMTBUIAIbI
YMTBUIATBIH ~ KaparaHJa aKnapaTThlK — Kayilci3mik — Kayin-KaTepiep — maija
JICHCAYJIBIFBIH KaJMbIHA KEATIPYTe dKYMCAIFaH YaKbIThIH KbICKAPTY OKUFaJaH KeillH
JKEJl. CUIMATTAJIFaH YJIFAUTy KaTbIHACKI >KOFapblaa Oam TEeJIeKOMMYHHUKAIMSIIBIK
JKENICIH KapacThlpy JaiblH, cunartairaH ke3kapac O OalIaHBICTBl KapKBLIBIK
KoHE Oellel TOyeKeNIepiH a3alTaibl aKIapaTThIK Kayici3aiK OKUFaap.

2.3 Cisco Packet Tracer 0armapamMachl apKbLIbl MOJEJIII 5K00a1ay

Tracer 6argapiiaMachl TOyeJICi3 BU3yallbJibl MHTEPAKTUBTI OarapiiamMa O0JIbII
KeJIel JKOHE KOMIIBIOTEPINIIK JKenuliepAl xolajay yYOIIH €H  MaHbI3/bl
aKrmappaTTapMeH KaMTaMachl3 €TETIH OKbITY OaraapiiamMachl 00bIn Tadbutasl [15].
CTyneHTTep MEH MYFaliMAep apachbiHAarbl KapbIM-KaTBIHACTHI KYIIEHTENl XoHE
CTYIEHTTEpre MOJETTepl KapamibiM >KOIMeH keTkizenl. CTyleHT OKy >KoHe
HYCKAyIIbl Tpe3eHTanusuiap apTTeipy. on On miblHaiBl Monenbiaey Oipereit
KOMOMHAIMACHIH YChIHAbI )KOHE BH3yalld3alusl, KelleHal Oaranay MyMKIHAIKTEp1
aBTOPJIBIK KYKBIK KbI3MET1 OlpHEIle BIHTBIMAKTACTHIK JKOHE OOCEKEIESCTIK YIIiH
MYMKIHIIKTEP KOpCeTiIe .

Hectetik Tracer xypaemni >KenuiepiH 3epTTey YIIiH NaijallaHbUTybl MYMKIH
XKoHE 3epTXaHABIK ka0abIKTap TONBIKTHIpYap. Jectetik Tracer 6ip yebinaasr Ci3
aHUMAIIMs TPOIeCl CUMaTTay >KOHE TYCIHAIPY KOepe aiachl3 >KacaHIbl OpTaja.
MyHpmaii MapmipyTu3aTtopiiap CHUSKTHI TYPJl SKENUIIK KYPBUIFbUIAp apachbIHIAFHI,
KOCKBIIIITAP, CBIMCBI3 KIpy HYKTelepl, KOMIBIOTEpiep, OallaHbiC KoHE
Oarnapinamanapasl. CtygaeHTTep kem oOHail (YHKIIMOHAIABIK TYCIHyre OOJajibl.
Typai KenaiKk KypbUIFbLIAp AKOHE JKEJIIK MPOTOKOIAAp « YJIKEH SKPaH Ibl» HAKThI
JKEJJIep/ie OPBIH alajibl.

EH MaHbpI3nbl yilpery koHe YHpeHYIIH aTrpuOyTTapAbiH Oipi opTypil
GbyHKUMIApAbIH KaObU1IaHybl 00J1bIN TaObUIaAb! [15]:

- KOMTEreH >KeJUTK MPOTOKOJIIap

- Oipnenre mtTadhopmanapasl KaObuiay

- JIOTHKAJBIK XoHE (PU3UKAIIBIK KYMBIC Kacay OpHbI

- IBIHAWBI YaKbITTaFbl CUMMYJISIIHS

- Komaitnbl CLI
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- FaJIaMJIBIK JECTENep

- LAN, TCP/IP, kommyTanusi, MampyTu3aius sxone WAN npoTokongapsl

- KBI3METI KIKTEY 3epTXaHa JICHIeHi;

- KemTereH TUIAep/l KaObuiaay

- CHTI3UITEH aKmapat

- ’KaH-)KaKThl MYHKIHIIILTIK

- uHTepdeiic

6.2 Tracer 6armapiiamachl Keeci KeJIeCH MPOTOKOAAP bl KaObLI Al Ibl:

- kaHa Kayincizaik mportokonaapsl: IPsec skone GRE VPNs, IPS xone IRS,
AAA, ceIMCBI3 OaiinmaHbICcThI Kayircizmik, SNMP, syslog, NTP;

- Quality of service (L2 xone L3);

- L7: HTTP, DNS, TFTP, DHCP, Telnet,SSH;

- L4: TCP xone UDP;

- L3: IPv4, IPv6, ICMPvV4, ICVPV6, ARP, cTaTuCTHKAIBIK MapIIpyTU3aIUS
RIPv1/v26 EIGRP, OSPF;

- L2/L1: Ethernet, 802.11a/b/g/n, HDLC, PPP, Frame Relay, SLARP, CDP,
STP, RSTP, VTP, DTP, LACP, PAgp.

2.3.1 cyperTe PU3MKAIIBIK KOHE JIOTHKAJIBIK KYMBIC 1cTey OpHBI. DUUKAIBIK
YKOHE JIOTHKAJBIK K MBIC K€ 1CTIKTepl. «JloruKanbIK *koHE (U3BHKAJIBIK K MBIC K€
ICTIKTEPI KK Ka0IBIKTAPAbIH TYPJIi KepceTeli ®oHe KypbuIFbl (cypet 3.4-3.5)
JKOHE OJIApABIH apachbIHAAFbl KapbIM-KaThiHac. OKymbuiap Oomambl  Typdi
bu3MKanbIK Kepiepae OediHIeH JKENIHIH KYpPBUIFbUIAD CHUAKTBI KOPIHETIH
(I'eorpadusnbik aliMakTapablH, Kajauap, Fumaparrtap, yi-kainap, xoHe T.0.),
HEMECe 0JIap JIOTUKAJIBIK JIOTUKAJIBIK TOMOJOTHACKH (3.5 cypeT) apKbUIbl KOCBUIFaH.
Crynentrep Oonansl (PU3MKANIBIK >KOHE JIOTMKAJBIK TOTOJIOTHS apachIHIaFbl
alBIPMAITBUTBIKTAPABl  3€PTTEI, KallaH oJap Op TYpai (U3UKAIBIK HEMece
JIOTUKAJIBIK KYPBUIFBIIAP apachIHAa KbUDKBITY OPBIHIAPHI.

42



View Tools Extensions Help

File Edit Options

Lo HG pNnlpp Al

Physical |AVIGATION  Back

ik

Home City | New Building New Closet Move Object Grid st Backgrour forking Close

ok

\k.-./'
Realtime

Last Status Source Destination

Time: 00:20:49 | Power Cycle Devices Fast Forward Time

" . 7 - Fire
.T-‘i - . mi’; i--:_-:i F_-:i ’F_-:i ’i-:_-:a| i— 1) | Scenario 0

1041 | | | |
1841 2620xM |2621%M New Delete

Routers

';.’ a Ay s = Toggle PDU List Window
2621%XM

2.3 Cyper — Kana imminaeri »eniHiH GU3HKaIbIK TOTOJIOTHSCHI

X

Physical Config CLI
MODULES Physical Device View
[T Zoom In Original Size Zoom Qut
HWIC-4ESW
HWIC-8A Py s
y N bl
WIC-Cover UL
NN
CiIsco
Customize — Customize — 7
Icon in l 2 Icon in l 2
Physical View Logical View
The HWIC-2T is a Cisco 2-Port Serial High-Speed WAN Interface Card, providing 2 serial ports. t= X LN 1
H =
(AT o Rt

2.4 Cypet — MapupyTU3aTOPAbIH (PU3UKAIBIK HHTEpdEiic
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2.3.2 HaKTbl yaKbITTaFrbl PEXKUM JKOHE UMHUTAIMSUIIBIK PEKUM. HAKTHI PEXKUMI
YaKbIT HEMECE MOJIEIBILY PEXKUMI KENICIH Kypy YILUIH MaiadaHblia bl KYpbUIFaH
TOTNOJIOTUSICHL 1HIHAETT TOMOJIOTHUSIIAPBl KOHE MOJENbAey Impoiectepi. HakTbl
YaKbIT PEKUMIHIET] CUMYJISIUAIA KENIIEPIH HAKThl OPTACHIH MOJECIIBJICY JKOHE COJI
KBUITAMJBIKIICH, ajl HaKThl JKarfaimapjaa xarramanap. Erep kanpaiina Oip
onepauusa Tracer OarmapiambiCbiHAa HakThl yakbITTa 30 cekyHI amatbiH 0oJca,
Typa OCBIHIAW YyaKbITThl ajaabl MojeiaeHreH Tracer Oarmapnamackiaa. JKaHa
KYPBUIFBLJIAD OHall HAaKThl YaKbIT PEXUMIHE KOChLIA anajbl >KOHE JIOTHUKAJBIK
TOTOJIOTHSIa HAKThl PEUM YaKbIThl Kaja ajaabl. KypbUlFbuiap maHem opTypdi
KYpbUIFbLIApIaH TYpasbl KOHE OipHerie rpynnanapra OemiHeI:
MaplipyTH3aTopjap, KOMMYTATOpJIAp, akKbIpFbl KYpPBUIFBUIAp JKoHE T. O.
KoceinranapblH HaKThUIA TECTHIICY YIIIH KapamabiM MUHT apKbUIbl OaiKaliMBbI3,
aKbIPFbl KYPBUIFBLUIAP/IBIH apachiHaarsl OainansicTel PDU OarnapiaMachl apKbLIbI
013 OalJaHBICTHIH KAHIIAJIBIKTBI JTYPBICTBIH OaliKaiiMbl3 koHe ocbkl PDU 6i3re
KEpPEKT1 kKOJIMEH icTeyl KaxkeT. KepekTi Moneney pekuMra KOCBUIFaH Kar/an/a,
Tracer OarnmapnamacbiHlla JEPEKTep KYPBUIFbLIAP apachlHIaFrbl ajlMacybl HAKTh
Typae Oaiikanansl. [lepexrepai TachIMAIJANUTBIH Kajpiiap MEH JecTeliep KOHBEPT
peTiHIe KepceTuieql KOHE KYpPBUIFbUIAp apachlHAa Kosfajaabl. Tracer
OarmapiiaMachbiHZa OCBhl KOHBEPTTEpAIH opOip KYpBUIFbIFAa JKETKEH Ke3Jeri
MoMeHTTepal Kamarnaiapl. 1SO/OSI neHrenep apachlHAarbl KapbIM-KaThIHACTHI
CTYJEHTTEp €pKHH Oakbulail ajajgbl >KOHE akKMmapparThlH Kail Jkepae eTne
KaJIFaHAapbIH KepceTi. OUiIbTp apKbUIbl TEK MPOTOKOJIIAPAbIH KAPbIM KaTbIHACTapPhI
OaKbUIAaUTBIH PEXKUMI€ KOMBIN KOWcCak Oo0yiaibl oHE KOJIAHYIIbIFa MOJEIILY
KE31HJI€ 6Te KaXXEeT 00Jybl MYMKIH.
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L5

File Edit Options View Tools Extensions

Logical

Help

New Cluster

Mowe Object Set Tiled Background

W

24TT
Switcho

~ | |simulation Panel

Event List

Vis. Time(sec) Last Device At Device

0.001 PCO Switch0
0.001 PC1 Switch0
0.001 - PC2
0.002 pC2 Switch0
0.002 Switch( PC3
0.002 Switch pC2

" 0.003 Switch PC1

- 0.003 PC3 Switch0

™ 0.003 PC2 Switch0

Reset Simulation Constant Delay

Flay Controls
| Back

Type Info

icve [
icve [
icve [l
icve [l
icve [
icve [
icve [l
icve [
icve [

Capturing...

|| Auto Capture [ Play || Capture [ Forward

U

Ewent List Filters - Visible Events
ACL Filter, AR, BGF, CDF, DHCF, DHCPv6, DNS, DTR, EIGRP, EIGRPvS, FTR, H.323,
HSRP, HSRPvE, HTTF, HTTPS, ICMR, ICMPv6, TPSec, ISAKME, LACF, NDF, NETFLOW,
NTF, OSPF, OSPFv6, PAGP, POP3, RADIUS, RIF, RIPng, RTF, SCCF, SMTF, SMMF,
SSH, STP, SYSLOG, TACACS, TCF, TFTF, Telnet, UDP, VTP

| Edit Fiters I Show AlljNone

S e O

Hubs

dAjeFe

Generic/ |Generic,

’ Fire Last Status Source Destination
]

[ ] In Progress PCO PC3
| Delete || @ InProgress  PCl pC2
] In Progress PC2 PC1

| New

| Toggle PDU List Window |

2.5 Cypet — X AepeKTep/iiH KOMITbIOTEpJIap apachIHAAFbl XaTTap TYPIHIE
KepCceTutyl

>

<

ogica New Cluster Move Object Set Tiled Background Viewport
2:%)01
fs: 2o
I x
]
+ Q
i E& ' -
oo TSN, S
z ]
=
b

Time: 01:24:56 | Power Cycle Devices Fast Forward Time.

Fire  LestStstus  Source Destinstion  Type Color Time(sec) Periodic Num Edit  Delete

D |scenano 0 v

Semm=> | alvalzs (
= Al 8l 4| Wl 4] ) ol 3] 4 von | oue
AfJeFe Toggle POU List Window

Copper Cross-Over

2.6 Cyper — XKemiHiH JIOTHKAIBIK TOITOJIOTHSICHI

45



Kobanpik LAN ym mapmpyrtuzatopiap Typaabl: TUPEKTOp, Oyxrairep,
WHXKEHepJiep, KapanaibiM )KYMBICKEpJIEp YIIIH MaplIIpyTU3aTOp YIIiH OaiIaHbICThI
KOMITBIOTEPJIEP JTUPEKTOPHl JKOHE OHBIH XaTIIbIChI apKbUIbI Oaciibichl 24
noptTapbiHbiH TYpaThiH CiSco 2950-24 kockpiil. JKbUIbl MapuipyTusaTopiaap yuiiH
yII KOMMYTaTOpFa KOCBUIFAaH OHEpPreTUKa KoHE KIMMATThIH >KaOJbIKTapabl
JlenapTamMeHTTep MaclITaO0TaaThIH >KETUIIK XKOHE KbI3METKEpJIep/AiH KOm CaHbIH

KOCBIHBI3. JIOTMKaNbIK >Kemi TOMOJOTHSCH A  KOchIMIIAachiHaH cyper A.l
KOPCETIITEH.

Physical Config

MODULES Physical Device View
MM-1E ”

MNM-1E2W
MNM-1FE-FXx
MNM-1FE-TX
MNM-1FE2W

MNM-ZE2W
MNM-ZFE2W

M -2
MNM-48/S
MM-4E
MNM-B8ASS
MNM-5AM
MNM-Cowver
WIC-1AM
WIC-1T
WIC-2AM
WIC-2T

WIC-Cowver Customize C_"_:_J - Customize
Icon in . e Icon in

Physical Wiew Logical Wiew

COriginal Size

The NM-1E features a =ingle Ethernet port that can connect
a LAM backbone which can also support either six PRI
connections to aggregate ISDM lines, or 24
synchronous/asynchronous ports.

2.7 Cypet — lupexropnap MeH OyxranatepiepAeri MapupyTH3aTOPIbIH
bunsukanbik nHTEpderci

46



Physical

MODULES Physical Device View

MM-1E ” Criginal Size
NM-1E2W

MNM-1FE-FX
MNM-1FE-TX
MNM-1FE2W
NM-2E2W
NM-2FE2W
MM -2
NM-44,/5
MNM-4E
NM-84/5
MNM-3AM
MNM-Cowver
WIC-1AM
WIC-1T
WIC-2AM
WIC-2T

WIC-Cover Customize
Icon in
Physical View

Customize
Icon in
Logical View

The MM-1E features a single Ethernet port that can connect
a LAM backbone which can alsc support either six PRI
connections to aggregate ISDN lines, or 24
synchronous/asynchronous ports.

2.8 Cypet — KapanailbM >KyMBICHIBIIAP,IbIH MapIIPyTU3aTOPHIHBIH
(bu3uKansIK HHTEpPEiici

Physical

MCODULES
MM-1E ” Criginal Size ||
MM-1E2W —

Physical Device View

MNM-1FE-FX
MM-1FE-TX
MNM-1FE2W
MM-ZE2W
MNM-Z2FE2W
MM-2W
MNM-448/S
MNM-4E
NM-BASS
MM-5AM
MM-Cowver
WIC-1AM
WIC-1T
WIC-2AM
WIC-2T
WIC-Cowver

Customize
Icon in
Phy=ical WView

Customize
Icon in
Logical View

The MM-1E features a single Ethernet port that can connect
a LaMN backbone which can also support either six PRI
connections to aggregate ISDMN lines, or 24
synchronous/asynchronous ports.

2.9 Cypet — Unxenepiik 0e1iMHIH MapIIPyTU3aTOPBIHBIH (DU3UKATIBIK
uHrepdeiici
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Physical Config

CLI

MODULES

Physical Device View

Zoom In ” Original Size H Zoom Out

= Gatalyst 2980 5+

Customize H:‘ Customize H:‘
Icon in Icon in
Physical View Logical View

2.10 Cyper - lupektopiap MeH Oyxranrepiep 0eiMi YIIiH KOJJaHbUIATHIH

Physical Config

KOMMYTATOPIbIH (PU3UKaJIBIK HHTEpPEiic

MODULES

Physical Device View

Original Size Zoom Out

10/100/1000 Base-T Catalyst 2950 szries
8 9 10 11 12 3 14 15 16 17 18 19 20 21 22 23 24

| R R S

Customize y Customize
Icon in Icon in
Physical View Logical View

2.11 Cyper — KapamnaiibiM )yMbIcIIbUIap 06J1MI YIITH KOJITAHBUIATHIH

KOMMYTaTOP/IbIH (hU3UKaIBIK HHTEpderc
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Physical

Config | CLI

MODULES

Physical Device View

Zoom In H

Original Size H Zoom Out

avsT

STRTUTIL 0P

e

XSPEED

4

--- & [RACCALHATARAGA ARG

10/100/1000 Base-TX
9 10 11 12 13 14 15 16

Catalyst 295(
17 18 19 20 21 22 23 24 1w

0 Base

Customize
Icon in
Fhysical View

-
Customize
Iconin

Logical View

2.12 Cypet — Unxenepiik 06JiM YIIIiH KOJJAHBUIATBIH KOMMYTaTOPIbIH
busukambiKk HHTEpPiteci

Physical | Config | Services | Desktop

Software/Services |

MODULES

WMP300N

Physical Device View

PFT-HOST-NM-1CE

|| Original Size ” Zoom Out

FT-HOST-NM-1CFE

PT-HOST-NM-1CGE

PT-HOST-NM-1FFE

FT-HOST-NM-1FGE

FT-HOST-NM-1W

FT-HOST-NM-1W-A

PT-HOST-NM-3G/4G

Customize
Icon in
Physical View

Customize
Icon in
Logical View

The Linksys-WMP300N module provides one 2.4GHz wireless interface suitable for
connection to wireless networks. The module supports protocols that use Ethernet for
LAN access.

2.13 Cyper — Ocbl TOMOJIOTOs1a KOJIJIAHBUIFAH CEPBEPIiH (PH3UKAITBIK
unrepdeci
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AKnapaTtThlH CaKTaJIybl MaHBI3ABl OOJIFAaH CceOenTep/ieH OyXTalaThIPJIBIK
OeJIIMHIH MEH JepeKTep/aiH OeJIIMIHIH apachblHJaFbl CIIKAaHJal aKMapaTTapblH
eTneyiH kamTamachi3 ety yiriH VLAN kemeriMeH eki cerMeHTKe 0eJIIiM.

3

Fle Edt Optons View Tools Extensions Help

b= TS E R q|/° /0/°|mt:"

Logical [Root] New Cluster Move Object Set Tiled Backaround Viewport
a | = ]
A, Y
Server-PT EI
OnpekTop
S

Server-PT AvpekTop benir

Byxrantep
VLAN 3

VLAN 2

< » [©
Time: 01:57:51 | Power Cycle Devices Fast Forward Time Realtime

Fire Last Status Source Destination Type Color Time(sec) Period

a0 el eafeal 2R =S

= | ﬂ - -s e < > | | Toggle PDU List Window
Copper Cross-Over

2.14 Cyper — Jlupextop MeH Oyxraiatep 0eiMIepiHIH €Ki CATMEHTKE OOIiHYy1

Hupextop mMeH Oyxranarep OeidiMiHIE ©3[EpIHIH aKmapaTTap/bl CaKTaUThIH
KOJITAaHBUTATBIH CepBepiaapbl 00Jabl koHE ojap Oip OipiHIH cepBepa KO JKEeTKi3e
aJMamabl.
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E2 PC3 =

Physical Config Desktop Software/Services

r__-_______1 e —_— rﬂ;;ij_rl P
Command P

time=1l8ms TTIL=128
time: ma TTL=

Ping statist for 13z2_.1
= - 2 mt = 4, Re E Lost
Approximate round trip times im milli-—
Minimm = 0Oms,

B>

-
£3 PC4
Physical Canfig Desktop Software/Services
~
Approximate round trip times inm milli-s
Minimum = 0Oms, Maximum = lms, 2Ax
BC»ping 15Z.1
Pinging 1392 _1
Beply
Approximate round trip times im milli-s
Minimum = 0Oms, Maximum = lms, Awverage
- - .- W
£ >

2.16 Cyper — Jupextop OeniMiHAETT KOMObIOTEPIAPbIH 63apa MUHITENY1
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s

File Edit Options View Tools Extensions Help

b= == EEan| e 0 e m

Logical [Root] New Cluster Move Object Set Tiled Background Viewport
] A
AF &
2621XM i
Router3 ‘
5

Server-PT

DHCP

< > (@
Time: 02:22:39 | Power Cycle Devices Fast Forward Time Reallime

v - = a— 3 Fire Last Status Source Destination Type Color  Time(sec) Peri &
e I - ol 2l 72 e vals ‘ 9 ‘ §9 6 2 @  Successful PC4 Mvpekrop  ICMP 0.000

Connections Delete @ Successful PC2 ByxranTep el | 0.000
Successful PC4 JAnpexTop ICMP 0.215
g [ ] s & (< > | | Toggle PDU List Window . _ - - z . ! - o
d <

>

Cuﬁﬁar Cross-Over

2.17 Cyper — DHCP npoTokoibl apKbLiIbl KaparaibiM KYMbBICIIBLIAP
OeIMIHJEr JKeJiHI KOJAaHy

DHCP nportokonsl apkpUibl 013 KerntereH kommbiotepiep yiin I[P-agpecti
aBTOMATTHI Typae Oepe amambz. Cypay KaObUimay QyHKIHACH Kypemi Oy Ke3e:
KOMMYTaTOpFa KOCBUIFAH KOMITBIOTED €H alJbIMEH KOMMYTATOp apKbLIbI
MapIIpyTH3aTOpFa Kidepiieai cogan coH Mapmpytuzatop IP ampecci xok OonraH
cebenten onsl DHCP-cepBepine xibepeni. DHCP-cepBepi oran aBTOMAaTThI TYpAE
IP-anpecin Gepenmi »koHe con KommbloTep KaObuimaiasl. DHCP-cepBepi ete
KOJaiipl OONBIN KeNeAl erep KOMIaHUsga ©oTe Kol KOMIbIoTepiep OosFaH
JKarmanaa.

&
Physical Software/Services

IP Configuration

IP Configuration
® DHCP ) Static
IP address 192.168.6.2
Subnet Mask 255.255.255.0
Default Gateway 192.168.6.1
DNS Server g.8.8.8

IPwvo Configuration

) DHCP () Auto Config (® Static
IPwE Address

Link Local Address FES0::20D:BDFF:FE46:9964

IPvEo Gateway

IPvE DNS Server

2.18 Cyper — PC8 xommerotepi yiin DHCP-cepBepinen 6epinren IP-anpec
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Mapurpytuzaropiaap MEH KOMIIBIOTEp apachlHIaFbl OalaHbIC OpHATY YIIIH
opOip VLAN yuiiH MapuipyTusaropaa cad-uHTeppencit xKacaiiMbi3.

Physical | Config | CLI

I0S Command Line Interface

RBouter (config-subif)
8LINE-5-CHRNEED: Interface FastEthernet0/0.&, changed state to up

SLINEEROTO-5-UEDOHN: Line protocol on Interface FastEthernet0/0.8, changed state
to up

en

Bouter {config-subif) #encapsulation d

Bouter (config-subif) #encapsulation dotld &

Bouter (config-subif) #ip add

Bouter (config-subif) #ip address 153Z.1e8.8.1 Z55.255_255.0
Bouter {config-subif) #no sh

Bouter (config-subif) #no shutdown

Bouter (config-subif) fexit

Bouter (config) #exit

Router

%5YS-5-CONFIC I: Configured from console by comnsole

Routers

Routers

Bouterf

Router

Bouter#show run

Building configuration. ..

Current configuration : 1000 bytes

!

version 12.2

no service timestamps log datetime msec
no service timestamps debug datetime msec

2.19 Cyper — Cab-unaTepdeiicTi s)xacay KoMaHaaIapbl
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==

| Physical Config

I10S Command Line Interface

Cisco ICS Software, C2980 Software (C2S60-LANEASE-M), Version 12.2(25)FX, RELEASE SOFTWARE (fel)
Copyright (c) 1386-2005 by Cisco Systems, Inc.
Compiled Wed 12-Cct-05 22:05 by pt_team

Press RETURN to get started!

FLINE-S5—CHARNGED: Interface FastEthernmnetl/sl, changed state to up

FLINEPROTO-S5-UFDOWN: Line protococl on Inters FastEthernet0/1,

FLINE-S5—CHRNGED: Interface FastEthernetls2Z, changed state to up

SLINEPROTO-5-UPDOWN: Line protocol on Interf FastEthernet0/2,

SLINE-5—-CHRNCED: Interface FastEthermetl/2, changed state to up

SLINEPROTO-5-UPDOWN: Line protocol on Interf FastEthernet0/3,

SLINE-5-CHANGCED: Interface FastEthermet(/4, changed state to up

SLINEDPROTO-5-UPDOWN: Line protocol on Intert FastEthernetl/s4,

SLINE-5-CHARNGED: Interface FastEthermetl/5, changed state to up

SLINEDPROTO-5-UPDOWN: Line protocol on Intert FastEthernetls5,

SLINE-5-CHANGED: Interface FastEthernetl/&, changed state to up

SLINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetlds&, changed

SLINE-5-CHANGED: Interface FastEthernetd/7, changed state to up

FLINEPROTO-S5-UFDOWN: Line protococl on Inters FastEthernetd/7, ‘hanged

FLINE-S5—CHRNGED: Interface FastEthernetl/5, changed state to up

Physical Config CLI

105 Command Line Interface

Bouterg

Routerg

Routerg

Routerf

Routerf

Routerfconi t©

Enter configuration commands, one per line. End with CHNIL/Z.
Router (config) §int fa

Bouter (config) §int fastEthernet 0/0_.8&

Bouter (config-subif) ip hel

Bouter (config-subif) ip hel?

hello—-interwval helper—-address
Router{config-subif) #ip hel

Router (config-subif) #ip helper
Router{config-subif) £#ip helper—address 132.168.5.2
Router {config-subif) fexit

Bouter (config) gexit

Bouterg

%5Y5-5-CONFIE I: Configured from conscle by conscle

Ruuterﬂ

Routerg

Routerfwr mem

Building configuration...
[CE]

Routerf

2.21 Cyper — Komnwrotepnepain [P-aapec cyparan ke3inzeri
mapurpytuzaropasiH DHCP-cepBepine OarbITTay YILIH OpbIHIAJIFaH KOMaHaaIap
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Edit Options View Tools Extensions Help

H E‘Els‘ nn‘folofo‘

Logical [Root] New Cluster Move Object Set Tiled Background Viewport

2621XM

Router3 E
=

y -

PC-PT

Server-PT
o e s T

Time: 02:51:44.915 | Power Cycle Devices PLAY CONTROLS:  Back | Auto Capture / Play | Capture / Forward Event List Simulation

S—_— — Fire  LastStatus  Source Destinaion  Type Color Time(sec) Peri A
ed - s\ 7/ Vel s ‘ § ‘ 9._._) é 2 @ InProgress  PC4 Tnperop  1cHP 0.000
. B f

: Successful PC4 AnpexTop ICI 0.215
AgeFo | [ || @ S P Bt
d < >

Coﬁﬂer Cross-Qver

2.22 Cyper — AKnapaTTblH KOMMYTaTOpFa €IIKaHail KAbIHABIKCHI3 JKETY1

Physical Config CLI

105 Command Line Interface

Bouter§
Router$
RBouterfping 152.168.10.2

Type escape sSeguence to abort.
Sending 5, 1l00-byte ICHMP Echos to 13Z2.1e28.10.Z, timeocut is Z seconds:

Success rate is 80 percent (4/5), round-trip minfavg/max = 0/0/0 ms

Bouter§

Router$

Routerf

Bouter§

Router$

Routerfip ro

Boutergip route

REoutergip route?

% Unrecognized command

Bouter§

Bouterf

Routerfconi t©

Enter configuration commands, one per lime. End with CHTIL/SZ.
Router (confiqg) £

Bouter (config) £

Bouter (config) #ip rou

Bouter (configl#ip route 0.0.0.0 0_0_0_.0 13Z2_1&8.10_2
Router (config) fexit

Bouter§

£5¥5-5-CONFIG_I: Configured from conscle by consocle

2.23 Cypert — Router( >xone Routerl apaceiHmarbl CTaTHKAIBIK
MapIIpyTU3anus opHaty yiriH RouterQ opeiHaanaTbiH KOMaH1amap
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EZ Router1

Phys=ical Config CLI

I0S Command Line Interface

=TT
up

ip add
Router |
Router {
Router |
Router |
Router {
Router {
Router |
Router |
Router {
Router |
Router
Router |
Router {
Router
Router {
Router |
Router {
Router
Router |
Router {
Router {
Router

Router {
Router |
Router |
Router |

{config) #interface

lconfig-if) ip address 132 _1&8_.10.2

{config) #ip route 192 _1&88.2.0 2
% Incomplete command.

T = L T T~ T T

config-if) #ip address 132 _ 1e8_.20_.1
config-if) fexit

config) §

configl §

config) g

config) g

config) §

configl §

config) g

config) §int

fas

config) ginterface fastEthernet 071
config-if) #ip add

config-if) gexit
configl §
config) g

{config) §

configl §
config) g
config) g

]
u
ka1
i
o

config) g
configlfip route 192_1&3.2.0
configl fip route 192_1&3.1.0
configl §

[
[
[
[
[
[T

TR T I I T T T

Z255.255.

Z255_255.

TR e T =

152 1e8.10_.1
152 1e8.10_.1

Copy Paste

2.24 Cypert — Router0 >xone Routerl apaceiHars! CTaTUKAIBIK
MapIpyTu3anus opHary yiria Routerl opeiHnanaTeiH KoMaHgamap

< PC3 =
Phys=sical Config Desktop Software/Services
-~
ST N ————— — [ gr——l] e
Command Prompt
— _ - e
£ >

2.25 Cypert — {lupexrop Gemimiiecined Router 1 MampyTru3aTOpHBIHBIH
MUHTTATYBI
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Cisco Packet Tracer Student - CAUsers\Kyarsiu DesktopVnruiom\ DIPLOMA pkt - oES

PIES i)

[ Logical — " (Rowt) e Cluster
[ togical

Realtime |

& PC2 - o IEN|

Physical Config Desktop Software/Services

Command Line 1.0

PCrping 13
Pinging 1%
eply from
ply from
Beply from

Ping statistic
Pz

Approximate

Minimuum

1;-.::,.|

2.27 Cyper — PC2-n1eH UHTEpHETTI TUHTTAY
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&3 PC2 - o IEN

Physical Config Desktop Software/Services

e 1 & . ———a | = - -
Command Prompt

BCryping 1

Pinging 15

2.28 Cypet — PC2-neH 4-1111 %oHE S5-1111 CHTMEHTTEP/IiH MTUHTTaTyhI

Ocbl TOmOJIOTHSIHBI ¢iSco Packet tracer OarmapiaMachl apKbUIBI KYPBIT
YKETIHIHIH KaHIIAIBIKTBI )KYMBIC ICTEHTIHIH KOPJIIK XKOHE dPTYPJIl CUTMEHTTEPIHIH
Oip-OipiMeH KapbIM-KaTbiHAC Oalkanblk. bynm curmMeHntrepae NUHTTEp emoip
KeJeprici3 oTTi, SFHU OalIaHbIC )KOFApFhI JICHIel/1e TYPFaHBIH alKbIHIANIbI )KOHE
Router 4 (192.168.40.2) apKblIbl HHTEPHETKE KOJI KETKI3yre MYMKIHIIK Oepei.
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3 Tipmigik Kayincizairi

3.1 ZKIIC Ka3zayauT-Ta ;KyMbIC icTey sKaFaaibIH TaJaay

Ocol nurmuiomHHBIH Makcatbl JKIIIC Kazaymut Ethernet texHomorusiceiMeH
el Kypy KOHE SHEPreTUKACHIH MEH KJIMMAaTEXHUKAHChIH KapacThIpy.

DHepreTuka MEH KIMMaTeXHHKaJa >Kell jkobanay YIIIH KOJJIaHbLIAThIH
KYpBUIFbLIap: €1502620 MapiipyTuzaTopiiapsl, ¢iSco3230 koMMyTaTophl, cepBepiiap
KOHE KYMBIC ICTeylll cTaHuusiaap. Mekeme imriHaeri opoip Oemimre apHaiibl C
knacceingarel [P anpeccrep opnateutran. TomonorusiHelH Typi — muHa. Kabens
Typl — onTHKanbIK 10baseT.

bepinren tanceipMaHbl OpBIHIAYAA SKCIUTYaTAIlMSHBI KOJIayFa jKOHE JKeJiH1
KypyFa apHaJIFaH anapaTThl IPOrpaMMaIIbIK KYPBUIFBIIAP KEIICH] KOJITaHbLIa b

MemiiekeTTeH KEWiHT1 colikec OKemiHl Oackapy JKoHE OHBIH Typa
OKCIUTyaTalMsIChl  KOMITBIOTEPMEH  Y3IKCi3  OailllaHbICAaThIH  ONepaTopiiapMeH
opbIHAANAbI. Tepic HOTHKENEeP i OOJIbIpMAY YIIIH MCUXO0(PU3UKATIBIK KACUETTEPre
e UHCTpyKTOop Oap. O xyheHiH (yHKIOHAIAbI KbI3METTEPIH aTKapajbl MbICAJIbI
SKCTpUMAIIbl  Karmainapaa.  OmneparopiiblK — ICKEpJIK — YIIH — MaTOPJBIK
KalpaTTHUIBIKTHIH TOMEHJICY KOHE OHEPKICINTIH KO3FaJIbICHIHBIH €peKIe acepl 0ap
OOJIBII KeJel.

MaiuHa akTUBTEPiHIH Y3aK MEpP3IMIi KbI3MET KO3FaJbIChl OTIEpaTOPIapAbiH
KYILI-XKITEPIH KOPCETETIH SKpaHAa , KbI3MET KOPCETyre KaHaraTTaHOAyIIbLIBIK,
aNTyIaHAbLIIBIK KOHE KO3 aypybl, MOMBIH MEH IIBIHTAK KOJIEMIHICTI aypyJiap maiaa
0onazabl. Ockl cebenTi KOMIaHUs KbI3METKEpIIepl 03bIK IPrOHOMUKANBIK TaJlallTapra
call )kepJepJie KYMBIC ICTEY KEpEK.

OrnpeaTtopAbIH HET13r MIHAETI KOMBIOTEP apKbLIbl MallTMHATIAPAbIH KYMBICHIH
KaJarajqay MEH aBTOMATThl OacKapy[bl eIIpil KaTeTKTepAl TY3€eTy KoHE
aKmapaThlH Kelyl MEH CcaThlll allylIblFa TOJIBIK >KETKI3UIyiH TEeKcepy  OOJIbIm
TaObLUIABI.

2 "Hemece 3 omepatop 8 -12 caraTThIK PEKUMIIC KYMBIC icTeil. TamakTaHy
apCBHIHJIAFbI YaKbIT MEH JEMaJIbIC YaKbITBl Oip OlpiHE Kepl BIKMNAJIBIH THUTI3EIl SFHU
THIHBIFY YaKbIThl a3aiifaH »arjaija raHa oIepaThIpiapiAblH TaMaKTaHy pPEeXHMI
peTTenei.

XKeke oneparopiiap 3a1bIHBIH FUMAPATHIHBIH JKOCTIAPHI JKOHE Ka0IbIKTapAbIH
OpHajacybl MeH eJieM Oipiikrepi 4.1 — cypeTTe KepCceTuIreH.

- ¥3pmaeirel A=3,5M

- benmeniH eni B=3,5Mm

- buikTtiri h=3m

XIIC Kazaymut-ta (3,5%3,5) 1,1 M? emmemeri Tepe3e opHajgackaH, 1,2 M
OMIKTIKTE TYp, T€PE3€HIH Y3bIHABIFBI 1,1 M, TAOUFH >KapbIKTaHIBIPY JEHTECHIH € =
2,0% nen anamel3.

I'OCT 12.1.005-88 CCBT HbpIH TamantapblHa Ccail <OKYMBIC OPHBIHBIH
ayachl,)KaJIlIbl TUTHUEHA TajanTapb» cakranraH. JKaObIK 3amma >KYMBIC 1CTEUTIH
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amaMjapra OKYMbBIC ~OpTalla aybIpibIKTa, ©WTKEHl OapiblK  >KaOAbIKTap
apaKalbIKThIKTaH 0acKapbLIaibl.

benMere »xemniaik kaOabIKTap MEH JepOec KOMITbIOTEpJIEpal OpHAJaCThIPY
YKOCTIapJIAHBIM OTHIP.

JlepOec KOMIbIOTEPIIEPAIH TEXHUKAJIBIK CUITATTaMACHI:

— Ommemi: 4500x678x8990 ( nepbec KOMIbIOTEp MEH YCTEN)

— DnekTip KyaThIHBIH Oepiiyi: aitHbiManbl kepHey 220-250 B, xwuiniri 50 I'o.

— Kyartouisirst 300 BT, 6enmene xanmnsl 4 ey

— Bopimisre momiM, paguoTexXHUKa KYPBUIFbUIAPHI ©PT KayIliH TYABIPaTHIH
ke31 6o1bin TabbLIaAbl. Ce0ebi opT CoHAIpy Kypaiaapbl MeH OeIMeNiK OpTKe KapChl
KayBITICI3/1IK KYPBUIFBLIIAPBIH OeTIie-0eT Ke37ecTipy Kepek. byl KypblFbuiap Keseci
HIapTTap caKTalFraHAa IYPbIC )KYMBIC ICTEH/IL:

— Temmneparypa 0-nen 76 rpagycka Aciin;

— KonnencanmsutanOaraH pUTFaIabIK 3-TeH 98 %-re neiiH;

— Toxk ke3i: aitabMainbel ToK, kepaey 100-mgen 220 B, xwuinik 50/60 I'ti, Tok 2-
5A;

— Typaxkrsl TOk K031: kepHey 48-neH 60B neiiin, xykTeme Tok 2-4 A.

XKabapikTap cepruduKarTagraH OOJFaHABIKTaH, KOCIOW TOYEKEINIIH TOMEHT1
CBIHBII PETIH/I€ aHBIKTAJIAIbI.

DJeKTip TOTBIMEH 3aKbIMJAHy KayI JeHreil OoWbIHINA KayinTiairi aca
JKOFapbl eMec Kiaccka kataapl. Cebebi Kemeci mapTTapra colkec:

— Kyprag;

— KaneimTsl Temmepatypa,;

— OkmmaynaHraH Ka0ar;,

— TaHchI3:

— byn anemeHTTEp XKepre TyHbIKTaaIMaraH.

Kopiaran opraHblH cumnaTrramachl OOMBIHINA KEHICTIK “KaJbINThI, KYpFaK’
KJ1accka kataapl. CanblcThipMansl bUFanApUIbFel 60% acnaiael. Kypeuibira Tek
KaHa AJICKTPJIIK HH)XXEHEP-TEXHUKAJBIK KbI3METKepre faHa pykcat Oap. Kemen
AJIEKTOP KYPBUIFBUIAPBIH OPHATY KhI3METIILIEP] MEH capamnibiiap ToObl III To6Tan
TOMEH 0oJIMay Kepek.

byrinri kyni, JIK naligananymsuiap apachlHAa €H KON TapaifaH JJIeKTIp-
CoyJieni TYTIKIIeNIep HeT131He aKnapaTThIK auctuiensnep tadsuiansl. (OCT)

— Kemmrinikrepi: OCT wmonmaymisl paapanusuibl yprmaktapsl 0ap. XKymseic
YaKbITBIH/Ia DJCKTPOMATHUTI COYJIENIEHY MEH >KapKbUIAApJbIH KayMiHEH CaKTaHy
YIIH KeJiecl KYPhUIFbUIAp MEH SICTEP KOJJAHBLIA b :

— JIK xopranbii ( KopraHblin 3KpaHIapbliH OpHATY)

— DJIEKTPOMArHUTTIK ©PICTEP KO3IHEH KOMITBIOTEP/I1 aJIbIIT TACTay

— KYMBIC OpHBIHA IIAFBUIBICTBIPY >Ka0BIKTAPBIH OPBIHABI KOO,

MyHaarbl KYMBICKEPJIEp KOMIBIOTEPMEH KOI JKYMBIC 1CTEHl, COHJIBIKTaH
OBM maptel KapbeIKTaHablpy Hopmackl OobibiHma E=300 nk. JKXacanubl
YKAPBIKTAHABIPY/IBI TaJlall e€Tel JKOHEE KapBhIKTaHABIPY JaMIajapblH OoJaIiaKra
KYPTBUIFaH JKaFaaiiia aybICTBIPBUIYBIH €CeTKe ajFaH. JKapbIKTaHIBIpy Ke3aepi
OapJIbIK HOpMaJiapra cait 00JIybl THIC.
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Kofiputran KYpeUIFBUIAP/BIH ©T€ YIIKEH KbUTy OSprillTIriH ecKepeTiH 0oJcaxk,
OHJIa omeparopiiapra >keke 0ejiMe MEH >KbUIJIbIH OapiblK yaKbIThIHJIAa aBTOMATTHI
Typle Oip TemmepaTypaHbl yctay KaxkeT. OHpa ayaHbl IIaHHAH >KOHE 3USIHJIBI
3aTTapaH cakTay, MeJIIIEP/IeH Kol ayaHbl OoJIbIpMay YIIiH Ta3a OenMese IIarbiH
KBICBIMJIBI Kacay. OnepaTopliapblH KYMbIC OpHbIHA OEpUIETIH aya TeMIlepaTypachl
19°C Temen OosnmMaysbl THIC.

- Kbi3MeTiH  OHIMIUIITIHIH ~ apTybl JKOHE OPBIHAQIATBIH  WTLIIKTEPIiH
canabUIBIFBI )KYMBICIIBIIAPFA JETCH BIHFAMIBIIBIKTAD MEH  KOJAMIBUIBIKTAPIBIH
apTyblHa BIKNAJIBIH THTI3eTiHI Oenrim.  Omepatop 3amgapblHa KOPCETUITeH
aHaJM3/ep Heri31 OOMbIHINA KeNeciiel ecenTeMernep aabIHFaH:

— JPrOHOMHKAJIBIK TaJlallTapAbIH E€CENTEYJIEPIMEH ONEPaTOPNBIK KYMBIC
OPBIHIAPBIH YHBIMAACTHIPY.

— JKapbIKTaHABIPY/IBI €CETITCY

— benMeHiH XenieTyiH ecentey

— OpT ceHAIpy KOHE OPT KAYIICI3AIK KaOIbIKTapbIMEH JKa0IbIKTAY.

TexHUKaIbIK CTAIIMOHAPIIBI KYPBUIFbl KEPEKTI JKepie OpHAThUIFaH.

KIIC Kazayautr TaOuFu >KapblK KETKUTIKCI3 OOJFaHIBIKTaH KYMBICKEPIIH
BIHFAWJIBI JKAPBIK OPTACBhIHJIA KYMBIC 1CTEYIHE KOJIAMCHI3 Karaaiyiap TybIHIAMIbI.
JKapbIKTBIH ~OJCI3AITIHEH J>KYMBICKEpD Te€3 IIapllaipl, oJICOpell, KaTeyecy
BIKTUMAJIIBIFBI  ©CEJIl KOHE OCBHIHBIH 0opi1 TpaBMaTH3MIE ajblll Kelyl MYMKIH.
MonuTopuHr OeniMiHiIe Ko30€H Kopy >KYMBICTapbIHBIH paspsisl [1a, ocbl ke30eH
Kepy pa3pATbIHAAFbl KepeKTl xKapblK 400 K 00JIybl KaXeT.

Ethernet TexHomorusicel opHanackaH OesiMIepAe SIEKTPKAYyINCI3irT eTe
MaHbI3bl cypak Oonbin keneal. Kayinci3mik mapackl peTiHAE JJICKTP TOFBIHBIH
XKepliey OMICIH ecenTeiMi3, KYMbIC ICTeyIll MepCOHANIApPAbIH  KOJANChI3
YKarIailsiapIblH 9CEPIHEH TOKKA TYCYAEH CaKTay YIIIH TOK Ke31 TYpPaThIH >Kepiepl
miekTen Tactay kepek. Ocbl TaHaayAbl alfaHHaH KeillH kepHeyl 1 kB-ka ngeilin
KETEIH BJEKTPKOHIBIPFBIIAPBIIBIH JKepJieyl HEWUTpaibabl O00yabl KoHE Oyl
HEUTpaJIBIbI JKEpJey aJaMaapJblH KayillCi3[iriH KamMTamachl3 €TIeH i, TeK KaHa
KepHeyal TeMmeHjaeteni. Erep agam KypbUIFBIHBIH IIETiHE THIN KeTce, (a3aibik
KEpHEY/IH >KapThIChIHA TE€H OOJIaThIH, XEpJIey aBTOMATTHl TYPAE KYPBUIFBIHBIH
TUTEH OOJITIH COHIPEl, KYPBUIFBIHBIH 3aKbIMIaFaH OOJIITIH.

OnekTpke3siHiH cuctemachl 380B kepHeyaeri cTaHAapTTh yidazaibl TOKIECH
xkymbic icteiiai. KepHey Ty3eTkHmITepi apkbuibl cTaHmusuiapaa 60B-Tel TypakThb
KepHey 0omaibl.

3.2 OHepKICINTIK KaPBIKTAHBIPY KYiieJlepiH ecenrTey

TaOurm >kapbIKThl ecenrTey. TaOWFU >KapblK — CIEKTPajbAbl KypaMbIHA
OaillaHbICThl KOOlHECe Kojailbl 00Jbin Keneal. KOHCTPYKTHBTI epeKIIeNniKTepiHe
OailIaHbICTBl TAOUFU >KApBIK IETKI: CBIPTKbl TEpe3eNepleH OTETIH KaphIK
KOJIAPBI; KOFAPFhI: SJICKTP MaMAAphl apKbUIbI OTETIH JKapbhIK XKOHE apaciac Typi.
Taburu xapbik ko3 dunienti THX Oomnpinm GenrineHenl - TaOUFU >KapbIKTAHIBIPY
dbakTop - TaOWUFU KAPBIKTAHABIPY KOA(D(GUIIMEHT], OCHl VINAaK >XKapPbhIK aclaH
KEHICTIT1H (TIKeJIeW HeMece KOPIHIC KeiH), )KEH1J TOJBIK alllbIK acTiaH OHIPTeH Oip
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ME3T1I/Ie CHIPTKbl KOJJICHEH >KapbIKTBIFbIH KYHBI IIETiHAE KeHOlp HYKTeciHIe
KYPBUIFaH; TYPFBICBIHAH OUTIIP/I.

Onepatopnap OesMeciHIErl MIETKI >KapblK SKOJNAApbl OTETIH ayJaHIbl
eCenTeliMi3 JKoHE )KYMBIC OPHBIHIAPBIHA HOPMAIIBIK KAPBIKTHl OPHATAMBI3.

Bipiami Genme ymiiH ecenTey Kyprizemi3: OenaMmeHiH ayaaHbl 3,5x3,5 M,
OMIKTIT1 3 M, )KYMBIC ICTEHTIH OPBIHHBIH €/ICH JICHreliHEH aJiFaH/iaFbl OUIKTIT 1 M.
Tepese typran OmikTik 1,2 M Oacranasasl, Tepe3eHiH OuikTiri 1,1 M. byn mekeme
AnMaThl KaJlachbIHAAa OpHAJIACKaH, SFHU 4-T11 )KapBIKTHIK MMosic. KapaHFBUIBIK dcepiH
TyABIPaTBIH FUMapaT 15 M KalIbIKTBIKTA TYD.

XKanmer Tepesenep aynaHsiH ecentey yiuiH 4.1 GpopmynackH naiigariaHaMbI3;

S, l
100._0=’7_0._".K3ﬂ.](3
Sn To To

(3.1)

MYHIAFbI S, — MEKeMEHIH €ICHIHIH ayJaHbl M :
I, — ThXK-HbIH HOpMAaJIBIIK MOHI,
K,, — Kapama Kapcbl TypraH FUMapaTThlH KapaHFbl KbLTY
KO2(PUIIEHTI;
To — XKaPBIK KIOEPY1iH Kbl KOYPHUIICHTI;
1o — Tepe3eepaiH KapbIKTHIK CUITATTaAMAaCHhI;
rh — TBX-#pIH MmIeTKlI >XKapblK KOMETIMEH JKapBhIKTHIH ©cCy
KO2(PUIIEHTI, *Ka3bIK OCTTEPIH MIAFbIIBLICKAH KOHE FUMapaTKa ipresiec.
OcputapabiH GapJibIFbIH TabJIMLAa aPKbUIBI TAOAMBI3:

S,=B-1=3,5-3,5=12,25(m%)
V=1l m-¢=1,5,-0,8-0,75=0,9

7o-Abl aHBIKTAY KaxkeT. TepeHAIKTIH OMIKTIKKe KaThiHachl=3,5/3,5=1.

B/h =3,5/2,3=1,5 KaTeIHACHI.

h,=1,2+1,1=2,3 m Tepe3e 1 M OHIKTIKTeH OacTamaipl.

Ocsinan 15=15.

TpancMHUCCUBTI MaTepualabl JKAPBIK OTKI3TIII PETIHAE MNailalaHaMbl3, €Kl
JKarbl Jla allbUIaThlH, KOTEPrill >KaObIHIABUIAPBIH TYpl — OonaT ¢gepmachl. Kejeci
MOHJIEP/Il €CKEPE OTHIPHIM:

T, — 0,8, T3 — 0,9,
1,= 0,75,

To=11 13- T = 0,54

Ty3y marbuibicy Ke31HIET1 opTaia Ko3(QHULEHTI pe, = 0,5.
1 = MOHIH Ta0aMBbI3:
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B 3,5

2 =322 1,75,
h, 2

l 3,5
—=32-,

B 3,5

r, = 1,9 TeH nem anameI3.

JKanbIHa TypFraH FUMapaTThIH KAIBIKTBIFBI P=15 M.
H,, =4,

P/H,,= 15/4 = 3,75.

K,;= 1,1 nen anampis.

Kayincizmik pakropsr kabsuinayra K, = 1,3.

_12,25:0,9:15

= +1,1-1,3 = 2,3 m?
100-0,54-1,9

0

Kopsitbinas: Ochuiaiiiina, HopMaianFaH TaOuru skapelk yoriH 1,1 %X 1,1 M
omepatop Oenmeci FaHa Oip Tepese keteal. COHIBIKTAH KaXeT KaJIBINThI KapbIK
YIIIH >KacaHJbl >KapblK Oepyre ochbl MEKEMEHIH OeJiMIHIH >XoHE >KaOIbIKTapra
apHasiraH OeJIIMIHIH JKapbIK MOHI, KbI3METKEpJEPIH THUIMIUIIIH apTThIPy
KOMEKTECE/I].

Ocbkl MekeMeHIH OeJIIMIHIH J>KacaH/Abl >KapBIKTAHJABIPY €CENTey YIIiH
KeJJieHeH OerTepal »kanmbl OIpKENKi JKapbhIKTaHABIPY ecentey (akTop oAICiH
naijanana ipi keJeHkeney oobekTuiepin 6onamaysl [10, 12] maiinanansimn.

Ocsl OeutiMi YIIIH €CernTey KYprizeMis:

- OonMeHiH eHi, B = 3,5Mm;

- OeiMeHIH Y3bIHIBIFRL, L =3,5M;

- OemnmeniH OmikTiri, H = 3m.

Kepexkri mammapasig canbsl N:

_ EK,;SZ
- ndgn’
(4.2)

MyHAarbl E — ocbl GeiiMi yIIiH O€piireH MUHUMAJBAbl KaAPBIKTAHABIPY.
2KyMbIC OpHBIHIAPBIHBIH KapbIKTaHAbIpY HOpMackl E =4005k;
K, — KopasiH KO3(UIIEHTI, KacaHAbl JKapbIK KE31HE Ta3pa3psIThl
mamaapaap K, = 1,5;
S — *apbIK TeHCI3AIrHIH KoaduuenTti Z = 1,1/1,2;
N — mamarsl JaMIiajiap caHbl, 1-re TeH 0oJajibl.
®;; — xapwlK arbiHbl, JIJ[ TUOTI HOMUHANABL, KyaThl 65BT, @j
=35705mm;
N — KOJIJIaHy KO2(UIICHTI.
Pror= 0%, pe,= 50%, p,= 30%.
benMenepin MHIEKC] 1 aHBIKTAIA IbI:
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o _AB
" h-(A+B)’

(4.3)

MYHJaFbl A — 06JIMEHIH Y3bIHIBIFBI,M;

B — OenmMeHiH eHl, M;

h — ecenTeymik y3pIHabIFEL, h =3 — 0,7= 2,3 m.

bi3 [20] TokTaTa Typy OarasiaHaabl OUIKTITIH aHBIKTANMBI3:
amaapeias iay ouikriri: h, = 0,4 m.

Enen ycringeri xyMsIc ictey OuikTiri: h,, = 1,4 m.
Bbenameniy Ouikriri: h =3 m.

Onpa ecenTeyiik OUIKTIK:

Necen=N-hc-n, ,=3-0,4-1,4=1,2 (M)

[ITamaap apacbIHIAFbl KAITBIKTHIK:

Lag=A-h, mynnarer A= 1,2/1,4

La=1,4-1-2=1,68 (m);
Le=1,2-1,2=1,44 (m).

KaObIprasan eH >kKakbIH IIaMFa JCHIHT1 KaIIbIKTHIK JKOHE KaObIpFaia *KYMbIC
KYPprizuiMeni:

1=(0,4/0,5) L ag,

l.=0,5-L,=0,5-1,68 = 0,84 (m);

l,=0,4-Lg=0,4-1,44 =0,57 (m).

[ITampap apacklHAarbl KAIIBIKTHIK 1,68 M, Kartapjiap apacblHlla KAlbIKTBIK

1,44 m, xaObipraman mamra jneiin 0,84 m, merki kaobipragan 0,57 M.
Enpi oceunapasl popMynara canambiz:

3535
L= 2,3:(3,543,5) 1,01 (m)
2,5 [19]-un xectemen KoamaHy KodbHUUEHTIH TN = 68% mem azambi3.

dopMynana caHbIH aHBIKTayFa OapiibIK MOHIEPAl KOWBIN JTFOMUHECIICHTTI
mamMapAasl MOHIH ajaMbl3.

__400-1,5-21,78-0,76

2-3570-0,68

benMenin y3bIHABIFEI 3,5 M OOJIFaH Karjaiija IIamaapibl €Ki KaTapra
KOSIMBI3, opOip Karapja Oip mamMHaH 0oJiajibl, IIaMaap apachIHAarbl KalllbIKTHIFbI
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1,68Mm, KaOblpramaH miamra JeHiHT1 KambIKTHIK 1,44 M.  JKacaHOael >KapbIKTHI
€CernTey YIIH Typa OChUIal ecenTeyiep/ii )Kyprizemis.

Exinnn 6esMe yIITiH )KacaH bl dKapbIKThIH CaHbIH €CENTeHMI3:

Hepexrep:

O0eJIMEHIHH Y3bIHIBIFH, L = 3 M;

- OenmeHiH eHl, B =25 m;

- OenmeniH Ouiktiri h, H=3 m;

- MHUHHMAJIBJIBI )KapbIKTaHaeIpy, E = 400 mk;

- Kop koadunenti, K, = 1,5;

- OedMeHIH ayJaHbl, S = 7,5 M

- OlpKemKi )KapbeIKTaHABIPY K03 durmenti, Z = 1,2;

- KapbIK arbiHbl, JIJI THIITI HOMUHAIABL, KyaThl 65BT, @5 =3570mM.

[Ilammap apacbiHAaFbl KAIIBIKTHIK;

Lag=A-h, mynnarer A= 1,0/1,4

Lg=1,0-1,2=1,2 (m).

KaOpIprazan eH »akKblH IIaMFa JICHIHT1 KaIIBIKTHIK JkKoHE KaObIpraaa sKyYMBIC
KYPriziiMeni:

1=(0,4/0,5) L ag,
l,=0,5-La=0,5-1,2 = 0,6 (M);
l,=0,4-Lg=0,4-1,2 = 0,48 (m).

[ITamaap apaceiHAarbl KalIBIKTHIK 1,2 M, KaObIpranaH mamra Jeiid 0,84 w,
meTki Kaobipranan 0,48 M.
Enni ocbutapasl popmyiiara canampiz:

75
b= 2,2:(2,5+43) 0,61 (n)

Konnany koadunenti n = 50%.
JIFTOMUHECIIEHTTI MIaMJapIbIH CaHbI:

_400-1,5:7,5:1,2

2:3570-0,50

XKacanmapl KapbIKTaHIBIPY VINiH, JIOMHHECHEHTTI JIg TunTi mam TypiH
TaHganMeI3. bipkatap apThIKWIbUIBIKTapbl O0ap LD tuntepinnge: YIKEH >KbUITHIP
TriMauiri, y3ak eMip (10000 caraT), KoJalabl CHEKTPIIK KapblK KYpambl, IIaFbIH
KBUITBIp O€TiHIH >KapbIKThIFbI. [llamMmapel KeHiHEH KoJjaHbutaabl. Jlommikreri
)KYMBICTBI ~ OpBbIHAAQY Ke31HJE JKapbIKTAHIBIPY KYMBIC OPBIHIAAPBIH  YIIIH
nanaagsaHblIaIbl.

3.3 OLT TepMUHAJBIHAA HOJbAEY/I ecenrey
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Onextp TorbiHBIH KyaThl 1000 B-ka neiiiH >KeTKeH Ke3leri €H MaHBI3IbI
KOpPFaHBIC >Kepjey OoJbIll TaObUIabl, aBapHsUIBIK >KaFgaid Ke3lHJe aJaMHbIH
JKEPJICHT'eH KOPIYCKa eITKaH Al KayilTi )Karaaiiaapiad caKTay YIIiH KOPHABICTBIH
o0ip Typi. KepieyaiH MakcaTbl — KOpITyCTarbl Oip HeMece ekl ¢a3a Ke3iHgeri
TYHBIKTaFaH JIEKTPKOHABIPFBICHIH T€3 OIIipy OO0JIBIT TaObLIaIbI| 3].

1 xB-ra npeMiHri SIEKTPKOHIABIPFBIAA (a3alblK >KOHE HOJIIIK KOPFaHBIC
OTKI3TIIITEPIHAC aBaApUsUIBIK YYACTKUICPIHIC aBTOMATTHI TYPJAE OIIYIOOJIYhl KaKEeT
JKOHE HEUTPAJIbJIBI JKEPJICY TaHJIAJIBII TYPYhl KaxkeT. CoJl HOJNBACY KEe31HaAe HeMece
KOpFarbllll JKepre >kaObLIybl arbIMAAFbl YII €Ce HOMHHAJILI KaparaHaa KbICKa
TYHUBIKTaYy KEM JCTCHJC YJIKEH aFbIMJIaFrbl CAaKTAHIBIPFBIINI TEXKETIII €H »XaKbIH
AJIEMEHT, KoHE aBTOMATTHI TypJe 1.24-1eH kem emec - aeH actam 100A HoMUHATIABI
TOK @XKBIPATKBIII 00Tyl KaXKET.

Kpickama tyitbikTany I, koMmiekcri Typae Opuiaid 001abl:

Ug

I s
Z .
M+ Zu+ X

(4.4)

myHAarbl Uy, — xemnizeri ¢a3anbik kepHey, B;
Z, — TOK Ke3iHiH Yyida3aibl opayHbIHIaFbl KOMIUIEKCTI TOJIBIK
kezepri (Tpancgopmaropaa), Om:
Zy = Ry + JX, — dazanslk chIMaarbl KOMIUIEKCTI TOJBIK KeIepri,
Owm;
Z, = R, + JX, — HOJBOIK KOPFAHBIC OTKI3TIIIHIETT KOMIUIEKCTI
TOJBIK Kenaepri, OM;
Ry xoHe R, — (azamarsl oHE HOJBAIK KOPFAHBIC OTKI3TIIIIHAETI
aKTUBTI KeAepri.
Xy koHE X, — (ha3anblK *KOHE HOJBIIK KOPFAHBIC OTKI3TIIIIHJETI
1K1 MTHAYKTUBTI Kenepri, OMm;
Xn — HOJIBJIK KOPFAaHBIC OTKI3TilI XoHE (a3anblK KOHTYpIArbl
CBIPTKBI MHAYKTHUBTI Kenepri (TyiiH — ¢a3za - Homb), OMm;
Z, =24y + Zy + )X, — TyiliH — (ha3a — HOJIb-JIET1 KOMIUIEKCTI TOJBIK
keaepri, OM.
COHFBLIAPBIIBI €CKEPE OTHIPHIII:

I = Up/ (2 + Zy,)
(4.5)

Honpneymi ecenrey KesiHae MbIHAJIapAbl e©CKEpy KaKeT, KbICKaIla
TYWBIKTAJIFAaH TOKTBIH aHBIK MOJYJIII MOHIH, TpaHc(opMaTopTapaa opaM CaHBIHBIH
Kenepri MoayiiH, TyWiH — ¢daza — Homb Z,/3 xoHe Z, apudMETHKaJbIK TYpIe
opHanacaapl. OchUlap TEXHHMKA KayilCI3AITiH KUBIHIATAIbI, OipaKk OyFaH pyKcaT
eTiareH 6ipak 5% 1oici3aiK 00JIFaHBIMEH.
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Tyt — aza — HOJB-/ABIH TOJBIK Keeprici MbIHA (POpMyIaMeH aHbIKTaIa bl

Z, = J(R¢ + Ry)Z + (Xg + Xy, + X;)2, Om
(4.6)

K xoaddumuentinig moHi, erep K > 3 TeH KaObL1gaHa bl 3JIEKTPOKOHIBIPFBI
JKOHE aBTOMATThI KOpFaJlFaH TOT'BIHBIH KEepi CHIIATTaMachiH 09pi aybicagbl. IJICKTP
MOHTXX/1ay aBTOMATTHI AXKBIPATKBIII apKbUIBI KOPFAJAThIH OOJica MalruHajdapra
apHaJIFaH, TeK JIEKTPOMArHUTTIK O6ocaty (kecimmi) 6ap I 6ap N 100 A, K = 1,4-re
nerin, )kone K> 100 A, K = 1,24 aBromarTapsl YIIiH.

Kem xarnaiina kenepriciMaiiinsl TpaHchopMaTop MoH1 aHbIKTana bl OJ1 OHBIH
KaOuneTi, OacTamKbl OpaMachblHBIH KEpHEY aHBbIKTajdaabl, TpaHCHOPMATOPIbI
»o0amaHaIbl.

DNEeKTPKOHABIPFBUIAPBIHBIH, ~ HOMbACYiH  ecentey  (crammonasl  OLT
TEPMUHAJIBI)

Jlepekrepi:

- skeniHig kepHeyl — 0,38 kB;

- TpaHcopmaTopbIH KyaTThUIbIFbl — 1700 kBA;

- AJEKTPOKAOBUIIAFBIIITHIH KyaTThUIbIFbl P = 18 kBT;

- kabenb y3uiHabFel T11-gan IIIPA-1, L=40wMm;

- kabenb y3eiHAbIFsl [IIPA-1-nen kypbutrbira aeiid, L,=20m;

- AIIB-1 kabeni MetanaslK TpyOaa opHalakad quamMeTpl 60MM.

- JKykTeme HYyTeCiH jKOHE anapaTThl KOpFay/ bl TA0aMBbI3:

P 18
Ins = V3-Uycosp  /3-0,38:0-8 351 (4)
(4.7)
Kn'lyy 3515
Lyns = K,: = = 87,8 (4)
(4.8)
Iys = 100 4; I, = 100 (4)
(4.9)

Cynbanarsl d7€METTEP IIH TOJBIK KEACPTICIH aHBIKTalMBbI3:

a) rpynmnaibiK OAlIaHBIC OPHATY YIIiH TpaHchopMaTopasiH Keaeprici A/Y, —
11 Z1=0,017 Om.

0) xabenniy keneprici, Z,p,=0,4430M/kM. (70Mm° xoHe 50MM°)

Zn = Zngpo " L1 = 0,443 - 0,05 = 0,022 (Om)

B) Ka0enpaiH Keaeprici Z,y,=0,8680Mm/km. (3 5MM? KoHE 25MM? )
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Zn = Zngo - L = 0,868 0,025 = 0,022 (Om)

Kpickala TyHbIKTamy TOKTaphl:

U
b = 0,017220 = 7,857 (KA)

= Zm =
MiZn 510,022

IKl

220

1 —
K2 0'0317+0,022+0,022

= 4,4 (kA)

TOKTBIH KbICKAJIBIFBIH €CENTENMI3:

do — 757 _ 78,57 (kA)
Lyp 100

he _ 4200 _

= = 44 (<)

Erep [>1,-K, mynnarer K, =1,25; K, =3,

oHma 7857A>100-3=300 A >xone 4400 A> 3-100 = 300 (A).

Kopray KypbIIFBIHBIH Kayall yaKbIT aHBIKTAY. CaKTaHIBIPFBIII KOPFaHBIC
CUIIaTTaMaJapbIHBIH aHBIKTAJabl, *KOHC MAaIIMHAHBIH aBTOMATHIH aHBIKTamMalaH
anpiHanael. ON KaTajoTTaH ajblHAIbl. aBTOMATTHl OIIPY YaKbIThl KOCKbIII - 0,2
CEKYH]I.

3akpIMIaIFaH ka0AbIKTap MOTEHIUAT JKaFJaibl:

U =l Zyy = 7,857 -0,02 = 0,16 (B)

L 0,028-50
Ryy = &5 = 22222 = 0,02 (Om)

. .. 2

p — ammomMuH1 epekiie keaeprici o 0,028 OmM MM“/M TeH.
. . 2.

S - OTKI3IiI KMMAaChl, MM

L — oTKI3rIITIH Y3bIH/BIFHI, M.

Up =y Zyy = 4,4-0,02 = 0,09(B)

L 0,028:25
Ry = ”? =———=0,02 (Om)

AtaMm JIeHeCIHEH OTETIH TOKTHIH MOHI!

— Uka _ 016 _
I = 72 = 1055 = 0,16 (mA),
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I, =22 =292 = 0,09 (MA).

R, 1000

DNEeKTp KYpbUIFBLIAPH OCBIHIAN aFbIMAaFbl KYHBIH €peKeliepiHe coikec
0,2 cexkyHp, SIFHU YIIbIpay COTIHIE *apamjbl, YakbIT. COHIIPTill Omnepaius
PYKCaT €TUIreH acraca, KYHIBLUIBIKTap.

KopbIThIH BT

byn Oemim: eHOek karmalblH Tangay JKaOmbIKTapabl OesiMiHIH
KBbI3METKEpJIepl VIIIH: JKYHecl ecemTeysep HJIEKTP >KOUBUIBIIT ©HEPKICIMTIK
KapbIKTaHABIPY  koHe  ecentey (Kemi  kommonentrepi).  YKacanmwl
KAPBIKTAHIBIPY YIIIiH, ONMIUSICHIH TaHIAHBI3 OlpKaTap apTHIKIIBUIBIKTAPBI Oap
JIOMUHECHEHTTI maM Typi LD: ynkeH xbuaTelp THiMALTT, y3ak emip (10,000
carar) JKapbIK KOJIAMIBI CIICKTPIIiK KYpamMbl TOMEH KapbIKTHIK JKBUITHIp OSTTEepiH
oap.
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4 bwusHec-xocnap

4.1 TIpoekTiH MaKcaThbl

4.1.1 IIpoektke makcat Koro. KCII KazayauT nokanbael OaitiaHbIC OpHATY
0acTel MakcaT Oosein Keneml. JKenimik HHACTPYKTypachl JaMbIFaH OChI MPOEKTI
icke acblpaabl. KoMmmaHusiFa KOCBIMILIA CEPBUCTEP KbI3SMET KOPCETEdl >KOHE
KOpIapaTUBTH >KeJll OpHaTbUIagbliOOChUIapAaH Oacka MbIHA KE3METTEp >Ky3ere
achIpasabl:

- KOMITAHUSIIAP XKoHE OeTiMITIeNnep apachlHaa MaHbI3Abl aKIMapaTTapMeH aycy.

- Web-TopanTapbl  apKpLIBI  OmepaTopiapMeH  JaybICTBl  OaiJIaHBIC
opHaTy,yHULIIU(DPABIK Xabapiapasl kidepy JKOHE JIbIOBICTBI, BHJEO YKOHE
JepeKTepal xkioepy.

AKnaparTelk JepekTep 0a3achlH KYpy, 9p Typial - Y3aK Mep3iMIl
MEePCHEeKTHUBaIa. OIEMIIK aKIapaTThIK pecypcTapra KOJ JKEeTKI3Y/ll KaMTaMachl3 €Ty
KbI3METTEP1 MEH HHTEPHET KbI3METTEP1 OpHATY.

[IpoekTiH icke achpyIbIH 0ackaaa MaKcaTTaphl:

- KbI3METTEp KOpceTyJieH OaphIHINa Naia ainy JAepeKTep kenuiep OoibIHIIa
JaybIC JKOHE OcitHe;

- T®OII apkpuibl Kaja apaliblK XoHE Kajia 1MIHAE KbI3METTEPl THIMII
naiananHblI xKoHe OapbIHIIIA SKOHOM/IAY.

- Hudpasix apananapasl xanra Oepin naiiia kepi.

benrini kanutanael canbiM 368 muH TeHre Oonaabl. Ochl KapakaT HETi3rl
KYPBUIFBIJIAPIBI aJliFa KYMCAJIaIbl — OPTaHWU3AMFUIBLY JKeJl YIIH KYPBUIFBLIAP.
’KoGanan oThIpFaH INTATTHIK KOMIaHUsIap caHbl — 7. KOMMaHUSHBIH aKIlIaHbl
aKTay Mep3imi — 8 ai.

4.1.2 Vnsectunusa kenemi. KockIMIma KypeUIFbIIapAa aKmapaTTapasl xKidoepy
YKOHE JKEJIIHI KOMMYTaIIUsIay, CEPBUCTIK KbI3METTEPAl MOHTAXIAy *KOHE OJIapJIbl
opHayacTeipy yiniH Kacnuii 6ankTeH 367,5 MIIIH TEHI'€ KPEIUTKE alIbIHAIBI. 2 JKbLT
KOJIEMI'€ aJIbIHAJbl JKOHE KOCBIMINIA KbhI3METTEpHl icke acwipbifaHHaH raHa 10%
KBUIIBIK MejmepieMect 3 ai caiiplH Teieni. Kemiamik peTiHal KOMITaHUSHBIH
KBUDKBIMANTBIH MYJIIT1 OOIaIbl.

AnpiHFaH KapaxartteiH Oenri 6ip cymmacs! (118 mun TeHre) Cisco Systems
eHnipeTiH Pro Com KOMMaHUSCHIMEH KEPEKTH KYPBUIFbLUIAPABI ally YIIIH KeJlecimMm
mapTKa )KyMcajaThIH aKIIa.

Kontpakt cymmacsr: 118 mitH TeHre

Ocpl akmanbiH 59 MiTH. 734 MBIH TE€HIeCl KypbUIFbUTAp/bl ATy YIIiH.

Opnaty %oHe MOHTaX/J1ay YILiH xyMcanatbiH akma 58 MiaH 400 MbIH TEHTe.

4.1.3 CananbiH cunarramacel. IP-TendoHus KbI3METIH KOpCeTy KoHe
TeJleKOH(pEepeHIIUs — kKaHa KbhI3METTEp OO0JbIN TaObUIaabl. byl KbI3MET JIbIOBICTHI
YKOHE BUJICO aKmappartapiasl xkioepyre apHanrad. OcbiFaH Kapan 013 aifTa alaMbl3,
MYJIBTUMEIMSUTBIK-CEPBUCTEP1 KbI3MET €Ty IIH CUITaTTaMCHI:

- 01 eneyci3 eHaIpic Grranbl O0IBIT TaOBLIABI

- eHIMJIEep TabuFaTTa eyeyci3 OOJbIT TaObLIaabI
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- aKmapparsl xxi0epreH ke3e OipHerne KoMnanus Guinangapbl KaTbica anajbl

- OHJIIPIC KOHE TYThIHY OHIMAEPIHIH MPOIECTEP] aXKbIpaMaii bl

- KYH/ICTI, allTaJall, aiam )KyKTeMeapaeiH Oipkeki emec Tycyi [24]

CananblH JamMy MakcaTbhl — XaJBIKTBIH OPTYPJl akKMmaparTapibl >KOFaprbl
caraja *i0epyi TOJbIKTal KaHaFaTTaHIbIPYJIyhI OOJIbIN TaOBIIAIbI.

4.1.4 KeBMmerTepaiH cumarramMacbl. ©OcCy — KO3FalbiC (DaKTOPBIHBIH
TEXHOJIOTHUACHI KoHEe XKeprumkTi [P keminepiHiH Tapaiybl, JOKAJIbABI KEIIep/ie
LAN, tarer ma riaobansasl xkemige WAN. IP-xeniHiH KemeTereH THIMAUIBIFBI Oap,
TenedOHUs KbI3BMETTEPIHE OT€ YIKEH 9Cep TYIAbIPaIbL.[4]

Kenereren ¢uiuanmapel 0ap KOMIIaHUS VIIIH >KOHE ©Te YJKEH Kaja
apapUIbIK/Kamia immiHae Tpaduri 6ap OonFaHIBIKTAH OalIaHBICTHI SKOMHOMIAY OTE
KakeT Oonazpl, TeaeQoHUs KbI3METTEpiHE a3 MeJIIepAe TeJCyIiH 6Te SKOHOMBI
OOJIBITT KEJIe/I.

[P-xeni ¢u3MKaNbIK mIeyTeyJepAl ajblll TacTalbl, TeaePOHIAPMEH OHBIH
epekmieniktepiMer. Kazipri keszge, OapiblK XalKapalblK TelehOH ObI3METTEPH
KOPCETUINeH, MbICAJIbI dJIEMHIH Ke3-KeNTeH >KepiHeH Telie(oH apKbpUIbl Xabapiacy
OyJ1 OallIaHbICTHIH MKEMJIUTITIH KepceTel xoHe Oy 0ackaaa albicTa OpHalacKaH
bunnaniapeHbIH KbI3METKEPJIEPIMEH OalIaHbICy YIIIH XKaKCHI.

[P-xeni TpaHCHOPTTHIK OpTara, YHHUBEPCAJIbl TI00albJbl CTaHAApPTTapFa
TOYeNJIl €MeC, OChbIFaH OalJIaHBICTBl alMapaTThl IIBIFAPATHIH KOMITAHUSIIAP
apacblHga 0acenecTik 00iaabl XKoHE OChl ce0enTeH OarayapAblH TOMEH TYCyl MEH
CIIEKTPJIIK KbI3METIH KEHEUTE/I].

Kambikrarsl OJIOK aHAJOTTHIK ILTIO3A1 OpPHATY apKbUIbI,ITaiIaaHyIIbIIap
JULEH3USIA KEPTUTIKTI HOMIp1 00JIybl KaOUIETTIHE € OpTaJbIK annapar tenedoH
YKOCTIAPbI apPKBLTBI.

4.1.5 Hapwik. IloTeHumanapl caThil alylIbUIapJblaH MbIHA camnajgapabl
Oaiikacak Ooamibl.

Kp3MeTTepii YCHIHATBIH KOMIIAHMSUTAPJBIH, Oipl — KOMITAHHMSBIHBIH ©3I,
CEPUBHUCTIH TYPIiH €HTI3YII JKOHE KOJIJIaHbICTaFbl IP-HeT13eTreH Kemiaepine immHe
KOHBIpay OakpuIay YIIiH OaraapiiaMaliblK KaMTaMachl3 €Te/I.

3aHapl TYJIFajgap MEH jKeKe TYJIFajiap YIIIH ©Te camajibl )KoHEe KbIMOAT eMec
OailyiaHbIC TYP1 KbI3MET €Te/Il.

4.1.6 MapkeTHHITIK »*)ocrnap. AKIMapaTThIH HETI3T1 K31 YChIHBIMIAD ©31H]IC
KJIIMEHTTEPre oTKI31JIe 1 OailylaHbIC TOPAObl KbI3METI YCHIHBIIA b, JKEKE )KOHE 3aH]IbI
TyJIFajzap, Oyxapa aKnapar KbI3METTipHEE.

Erep kaitHap Ke31 TYpaKTBUIBIKTBI KaMTaMachl3 €TCE, OChIFaH OailllaHBICTHI
KJIIMEHTTEp caHbl KilkeHe ecell, 0ipak BAK-na 2-3 ece ecenl. apTThipy, HayKaHbI
KCH1H TOKTalABI [5].

KnueHntrepaiH TypakTbl arblHBIH apTTHIPY YIUIH OTTI KOCIOM KIMEHTTEpre
013/11H KOMITaHUS TypaJibl aKMapaTThl dKapHAMAJIBIK MaTepual kacaliFaH: OyKieTTep,
KY>KaT YCTayllbl, HETI3T1 CaKkWHA, COHAai-aK, OmIbopaTap OpHATYy KOMIIAHUSHBIH
CHUIIATBIH OLITIPETIH.

CypaHbICTBI BIHTAJNAHABIPYFa OaFbITTANFAH ic-opekeTTep. byn opekerrep
TEriH KbI3METTEpAiH OeNiriH KamTaMachl3 €Ty OoJibIll  TaObLIaabpl  HeMmece
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TOMEHJIETUIreH Ke31H1e Tapudrep, onap HayKaHHBIH OApPBICHIHAA KY3E€T€ aChIPBLTYbI
MYMKIH. 1CK€ acbhlpy KEH ayKbIMbIH KaMTyFa KOMEKTECy VILIIH CYpPaHbICTbI
BIHTAJAHABIPY >KOHIHET1 ic-TIapayiap 9JeyeTTl KIUCHTTEP JKOHE KOJDKETIMILUTITH
KOPCETY KOKETTUIII KbI3METTEP/11 Maiaiany Ke3/eITeH.

SWOT-rannay. bi3niH koMHnaHUSHBIH KYIITI OOJTYbl MYMKIH alTapJibIKTai
canajibl KbI3METTEP/Il KOCHapJibl KAMTaMachl3 €Ty Kipel TeiaedoH KOHbIpaysaphbl
YIIIH akbl TeJey Ke3lHJEe, COJI CallbICThIpFaH/a OocekenecTepaiH Oarachl. €H
3aMaHayd  TaWJaJaHblll  KOMMAaHHWS, KOMMYHHUKAIUSIIBIK  TEXHOJIOTHIIAP
KBI3METTEPIH KOPCETYre eJneysi yJiec Koca alanasl OailIaHBIC JKOHE IKEIUTIK
HapBIFBIHIA JKETEKII OpPBIH ajyFa jKaHa JICHreil >KOHE. KOCITTOPBIHHBIH OJICI3/IT]
O1371H TOMEH TaHBIMAJABIFBI TAOBUIABI KOMMAHUSICHl >KAKbIHIA YHBIMIACTHIPIbI
pEeTiH/IEe. KOFaphl KbUIAAM/IBIKTHl MAaruCTPaIbAbIK KyaThiH xayra canablk ATC 155
Mo6ut / ¢ xxoHe TenedoH HOMIpIEPIH KOJI camaibl KbI3MET KOPCETY XKOHE CaKTayra
MYMKIHIIK Oepesii TapudTepAiH aFbIMJIaFbl JeHrell MEeH TYpPaKThl maima. Typaibl
aKmapaTka CoWKec - JKaKblH apaja 3epTrey areHTTikTepi On conpaii-ak IP-
TenedoHUsT KbI3METTEpPl HApBIFBIHAAFBI KYIITI BCIUIECK OoJpkaHbil bizmiH Kipy
HYKTeCl TaOBICTBIH ©cyiHe acep eTy. ToyekeniiH Oarachl:

- Kazakcran PecnyOnukachlHIarsl JKajilbl SKOHOMHUKAIBIK >KaFdaiIbIH
HaIapJaybl;

- KommanusiHeiH 0aHKpPOT OOTYbIH TaHYHI,

- HoTwmxeciHe >XETKI3yre KeaiCIM-IIApT TapanTapJblH OIpiHIH TOKTaTy
HKOHOMMKAJIBIK HEMece 0acKa Jla CUMaTTarbl Ke3 KeJIreH ce0enrtepi;

- ®opc-maxop;

4.2 ®UHAHIMSJIBIK JKoCmap

4.2.1 MekemeHiH TaObICbl. MeKeMEeHIH KipiCl — KOPCETIITeH KbI3METTEP YILIH
aJIbIHFaH aKianai kapaxar [24]. bi3aiH xaraqalbIMbI3/1a MYJIbTUMEIUSIIBIK KbI3MET
Typi kepcerineni. bonamakra, Kei3merrep MHTEpHET KO JKETKI3Yy/Jl KaMTaMachl3
eTy KO3, epexe OoibiHIIa\ OoiHreH OailaHBIC apHAIaphl KOHE Oacka aa
KbI3MeTTep xanra. Kazipri yakeiTra, 013 0ap KOJ JKeTiMaAi OOJbI TaObLIajIbl,
KapaxaT - MYyJIbTUMEIUSUIBIK KBI3METTEPIHEH TYCETIH TaObIC 73 KBI3METTEPIiH
KeJieMl YIIiH KOCIMOPBIHHBIH HEJITIH/e XKoHe KBI3MET jKy3ere Oumm Oepy jkoHe
TaObIC IIBIFBIHAAPIBI Ka0yIBIH KO3l.

Tenepon  KpI3METTEpAl  KOPCETYIAEH  TYCKEH  KIpICTep  pETiHIE
KApacThIPbUIA/Ibl YaKBIT Kbl COMAachl TapU(TIK CTaBKACBIHBIH ©HIM (MHHYT)
Tpaduk, OYJI KOPCETUIETIH KbI3METTEp Oanamachkl OOJIbIN TaObUIANbl. €CenTey
ke3inae El xemici kyHi 20 caraT >KyMbIC 1CTEH/I1 €KeHIH €CKEPiHi3. KbI3METTEP YIITH
tapudTep TenedoHus OeKIiTUIreH Tapu@TIK KocmapblHa CoWKec e3repeni. 1 MuH
KYHbI: OHIIME€ MUHYThIHA Oarackl opTaiia MoHIH anbiHb3. = (KaszipaiH e3iHae
tapudTik Memnepnemenep it edaipiiren KKC ecedimen) 37 teHre.

On Oapeima Oip E1 xemici aitbina Oenrini 491.400 MUHYT yaKbITTarbl
Tpaduk KeyeMi xkidepyre MyMKiHIK Oepeni. E1 xemici TyCKeH aif calbIHFBI OpTalla
Ta0bIC (3/4 TONBIK )KYKTEME).
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368000 * 37 =13 616 000 (1r)
NKM-niH 10 TMHUSACHIH OpHATa OTHIPHIM, ail CallbIH:

13 616 000 * 10 =136 160 000 (Tr)
bip xpiaa 10 nuausanan E1-gen TyceTin TabbIc:

136 160 000 * 12 =1 633 920 000 (1r)

Ocnl cebentepaeH, Oip Kpulnarsl ecentenreH Kipic cansl J[ = 1633920000
(Tr).

4.2.2 Herisri (ouATHIK Mekemenep. bi3 KamuTalablH COMAChIH €CENTey
XKeNulep yUIH KaxeTTl uHBecTHMs ecenteymi3. CoHbIMeH Katap, 013
XKaOJIbIKTap bl CaTHIN ally KYHbI FaHa €Mec, COHAai-aK KOChIMILA Kapa)KkaT, AKYMBbIC
CalThI afgKTay YIIIH KaXETTi. Koyijia 6ap »aOabIKTapIbIH KYHbI 5.1 Kecre.

4.1 Kecte — Heri3ri KypbUIFbUIapIbIH Oarachel

ATEHI baracel, Mg Tr. | Canbl, | JKanmbel coMachl, MBIH TT.
IIT
1) Kommytatop 5300 11 780 3 35 340
2) KommyTrarop 3810 17 650 1 17 650
3) KoMMyHHKAIHSUTBIK 220 1 220
mkad
4) UPS 277,5 2 555
5) Kommsrorep 80,3 2 160,6
6) Kommyrarop 1GX8400 1470 1 1470
7) KommyTtarop 3600 4410 1 4410
Hotuxke: 59 805,6

KommyTtanusnbik ka0apik CiSCO KeNMIiK >KaOIbIKTap/IbIH €H KamuTasabl
KakeTH  Oexiri  Ooneim  TaObulaabl. bapiblk — TajganTapabl — OPBIHJIAMIIBI
MapIIpyTH3aToOpJiap, KbI3MET KOPCETY CalachlH KaMTaMachl3 €Ty YIIH (QYyHKIUS
YKOHE HET131HEH KaHa HAKThl YaKbITTa TEJICKOMMYHUKAIMSUIBIK KbI3METTEP1 Oap.

Koceimima kapakat KyHbI OipHEIIe Typajbsl KOMIOHEHTTepl (kuha3, Kypai-
caiiMaHjiap, IIBIFBIC MaTEpHAIIAPHl, COHJAN-aK KaWTaJaHOAWTHIH MIBIFBIHAAD).
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’Kuhasra 300 MbIH TeHre JKOCTapiianraH; OapibIFbIHA 0acKa a MatepuanabiK - 140
MBIH TEHTE.

Ky, =59 805,6 + 300 + 140 + 58,4 + 271,6 = 60 575,6 ( MbIH TEeHIe)

424, DOKCIUyTaUMsUIBIK  IIBIFBIHJAP.  OKCIUTYTAUMsUIBIK — IIBIFBIHJIAD
KYPBUIBIMBI [24] MbIHA1al 3JIEMEHTTEP/11 KAMTHIBI KYHBI:

- KbI3METKEpJepAiH KaJaKbIChl. O31HIIK KYHBI Kipe/l jKalaKbl HHKEHEPIIIK,
OacmibLTap, KBI3METKEPIIEP MEH KbI3MET KOPCETYIII MePCOHAI.

- AmMopTHu3anus, SFHH TO3y VIIIH ©TEeMakhl KYHBl akia TYpIHIE
KOCIMOPBIHHBIH HET13T1 aKTUBTEP1. OHIIPICTIK MYKTaXKbI YIIIIH OacTam

- OHAIPICTIK KAKETTUIIK KEPEK ANEKTPIHEPTHUSCHI.

- O3re omepanusIIBIK IIBIFRICTAP. bYJT MIBIFBIHAAPIB KaMTHILI JKapHaMa,
xKanra Oepy, eHOEKTI KOpFay >KOHIHJErl IIBIFBICTAp KOHE T.0.. KbI3METKEPJIEPAiH
kajakpIchl. kanakel Kopbl (LCF) sxamaker 10% wemnmiepinae KayilnTUIIK KajJaKbl
KAMTYbl KaXXeT OapiblK HHXKeHepyiep >kanakbl. APM xopmemaksl amy YIIiH
KapacTelpbuiMaraH. JKanmbl anranna, OapibiK. JKorapbina HbIFbIHIAp Topan ZP
YKYMBICIIBUIAPBIH KOPBIH Oepei.

4.2 Kecre — JKyMbICHIBLIAPABIH JKaJTAKbICHI

Ke13meri Kamakpicel | Kockimiia coma | JKanaker + Canbpl | KXbU1aeIik
10% TeHre aMJIBIFbI, TT.
KOPJIEMAKHI,
TT™
Hupektop 87 700 - 87 700 1 1052,4
byxanrtep 52 500 - 52 500 1 630
Nnxenep 58 300 5840 64 140 2 1 539,360
Texuosor 43 900 4380 48 280 2 1 158,720
TazamareIm 14 500 1460 15960 1 191,520
Hotuxe 4572

bonyc kopsr:

[Ipd= &OT,,, *10/100 = 4572 * 10/100= 457,2 (MbIH TeHre)
(5.5)

Hotuxe:
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OOT= OOT o+ [TpD = 4572 + 457,2 = 5029,2 (MbIH TE€HIE)
3eifHeTaKbl KOpbIHA >KapHaap MblHaJal ¢hopmysa OOMbIHINIA ecenTenel:
Ong = ®OT * 10% / 100% = 5029,2 10/100 = 502,92 (MbIH TEHTE)

byppiH mnaiimanaHbIll €CEenTeNreH JJEeyMETTIK CallbIK, KapKbl 0oy VIIiH
JIepeKTep, MbIHAAaN (popmyra KapacTeIpy:

3eifHeTaKbl KOPBIHBIH, COHIAM-aK QJIEYMETTIK cajiblK >kapHaiap Oepcin CC;
Kanmel anranna, oNeyMeTTIK KaKETTUTIKTEpl YIIIH Kapkbl Oemy kejemi 1760,4
Kemripme 60mampl (MBIH TEHTE).

AMOpTH3aLUIIBIK ayAapbIMaap. AMOpPTH3alus coMachl. by maiibi3 periHzae
OenrineHeni OipbIHFal cTaHAapTTap OOMBIHINA ATBIHAJBITIPKEITEH aKTUBTEP KYHBI:

[8].
A0 = @ * HA /100%,

MyHarel. F - Herisri kypangap 60 504.4 MbIH TeHre 0alaHCTBIK KYHBI;
HA - xabnpik ymiH aMmopTusaimus Hopmackl= 15% Kocy,
koMIibtoTep yurid 30%

AQ = (®xomm * 0,3) + (Pxomn * 0,15) = 160,6 * 0,3 + 59 805,6 * 0,15 =
=9 018,93(MbIH TEHTE)

4.1 Cyperre nuarpamma HiIIIMIH KepceTeal >KaOAbIKTap MEH aMOpTH3alus
TYPJIl CAaHATTaPbIHBIH KaJIIbl KYHBI OJIapIbIH SPKANCHICHI YIIIH ayAapbIMaap:

JKauer 6aracel

600000000
500000000
400000000
300000000
200000000
100000000

0
KommyTaumsanbik
KYPbINFbl

4.1 Cyper — AMOpTH3alMsl HOTUKECIMEH MEH HET13T1 ka0 IbIKTapAblH
KaMbl KAThIHACKI
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OHAIPICTIK KAKETTUNKTEPl YIIIH D3HEPreTUKANBIK IIBIFBIHAAPBI E€CKepe
OTBIPBIN, TOYIIK OOWBI KaKeT XaOIBIKTApIbIH >KaJIMbl CHIMBIMABUIBIFBIH KYMBIC
icTeyl *oHe MbIHa/Iail popMyaMeH ecenTeneal 00ab:

P = Pxypbutrsr® 365 * 24

MyYHaFbl P — Her13T1 ka0 IbIKTap IbIH KaJMbl TYTHIHY KyaThl KbLI,KBT;
Pypres — KAOIBIKTApIbIH IMPHUHIMNAT TYTHIHATBIH JKalIlbl OIp CaraTTarbl
Kyarsl, BT.

P =5,7* 365 * 24 = 49 932 (kBr).

backa KaKeTTUIIKTEepl YLIIH 3JIEKTP 3HEPrUsiCbIH TYThIHY, 5% Medepinie
anbiHa bl Herisri Kypan-ka0abIKTap apKbUIbl TYTHIHBUIATHIH KyaThl.

backa na eHmipicTik MBIFbIHAAP. bi371H KOMIAHUSHBIH 1p1 IIBIFBIHIAPHI
0O0JIBII TAObLIABI:

- yu-xkainapzasl kanra: 705,6 MbIH TEHI€ KbUIbIHA,

- KaHaJJBIK KemiHl xkanra aimy: 6000 MbeIH TeHre aiibiHa, ai sxbuibiHa 72000
MBIH TEHTE;

- EIl nunusnapsin sxanra amy: Oip nuHug yuniH aieiHa 150,381 TeHre Hemec
1 503,810 mbig TeHre. 10 TMHUSHBIH XbUABIK *kanra amysl. 12 * (1 503,810) = 18
045,720 MbBIH TT.

- TenedOoHABIK HOMEP/1 JKaJiFa ainy: 75 MbIH TT. )KbUIbIHA,

- JKapHaMmaJbIK IIBIFbIHAAD: 882 MBIH TT. XKbUIBIHA;

- 0aHK KapbI3apbl OOMBIHINA KBUIABIK TOJEMIEP: 0J1 KaObUIAaHAbl, OUTKEHI
10% 6epinren AKII nomtapsl 2,5 MiiH comara Hecue, -. JKbUIIBIK CTaBKaJIapblH JIbI
KOHE 2 KbUT KaWTapy Mep3imi, 013 TaObIC COMAachlHAH KbUI CalblH Oeel,
6amamanst (250 000 + 2 500 000/2) 220 500 ecenke amy, 1 500 000 AKIL gommapsr
= JKbutbrHa 220 500 000 TeHre.

XKbU1IbIK €3¢ OnepaIusIbIK MIBIFBICTAP OCHI COMaIaH TeH 00JIajIbl:

Prp = 705,6 + 72 000,0 + 18 045,72 +75 + 882 + 220 500 000== 312 208
320 (tr)

4.2 Cyperte 0Oackaaa HIBIFBIHIAPABIH COMACBIH KOPCETETIH Jauarpamma
KEJITIP1JITEH.
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Maructpanbabl
KaHangbl Xanfa
any
23%

= KpeguTTik Tonemagep Maructpanbabl KaHanabl ¥Kanfa any

= E1 KaHaNbIH »Kanfa any L]

4.2 Cypet — backaza MekeMeHIH MIBIFbIHAAPBIHBIH IUarpaMMachl
OHIIPICTIK ONEPAIMSUIBIK IIBIFBIHAAP COMACHIH KapacThIPy:

35 = IIkypsuarsl + @OT + Cc + Ao + Pan + Prp,

myHAaFbl: @OT — GapIIbIK KYMBICKEPIICCIIH €HOCK aKbICHIHBIH (DOH/TBI
Cc — a1eyMeTTIK CaKTaHIBIPYy TOJIEMICPI;

IMiyppimeer — ©HAIPICTIK KBI3MET YIIIIH KYPBUIFBIIAP/IbI IIBIFBIHBI

Pa71 — snexkTpaHeprusichl YIiiH KeTETiH MIbIFIHAAP

Pnp — 6ackana eHIIpICTIK HIBIFBIHAAD.

3y = 60 575,6 + 4572 + 1 760,4+ 9 018,93+ 253,23 + 312 208 320
= 641 264 850 (r)

0%

IKcnayTaunafbIK,
WbIFbIHAAP
37%
® bacKkazga WhifbliHAAp
IKCNAYTaUMANBIK WbIFbIHAAP

n
backaga
WhIFbIHAAP
63%

4.3 Cyper - Kanutanbapl MIBIFBIHAAPABIH CTPYKTYPAChIH KOPCETEI1
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4.2.5 Tlaiina MeH nHBecTULMSIIApAb! KaiiTapy. Ta3a maitna OypbiH ecenTeneni
caiblK caiy. Taza TaObIC - Kbl TaOBIC TIEH COMACHI apaChIHIaFbl albIpMa OOJIBIT
TaObLIa/Ibl OHIIPIC OTIEPAIUSIIBIK IIBIFBIHAAD, [24], SIFHU:

[Traza = 1 — 3>,

myHaarel: JI =1 625 305 500 (1r)
33 = 641 264 850 (TT)

[TTaza = 1 625 305 500 — 641 264 850 = 984 040 650 (1r)

[Tatinara cansiHaTeIH canbIK. [1aiina xpurman OacTtam TaObIC calnbIFBIHBIH 30%
anbiHaapl. COHABIKTAH MaiIara cajJbIlHATBHIH TaObIC CaJIbIFBI OOI1HETIH COMACHI:

H=0,2 * (I1,.5,) =196 808 130 (r)
CanbIK cajraHHaH KEH1H I1aii1a COMachl:

IT=984 040 650 — 0,2 * 984 040 650 = 787 232 520 (Tr)

OTreMauUTiK Mep3iMi. OTEeMIUIIK MEP3iMI - YIIIH KOPCETETIH MOH.

Kangaii yakpIT Ke3eHI Kapaxkar (KamuTaja opajaibl WHBECTULIMSIIAP)
KOCIMOPBIH YUBIMAACTBIPY [24] >KyMcajiFaH. KyHI PEeTTeyre KOCINOpPBIHHBIH Ta3a
naiacel KYpAel WbIFbIHAAP KaTbIHACHI PETIHIE:

T =3K /Il Taza
T =641264 850/ 984 040 650 =0, 65 b1 =7, 8 (ail).
Ocpunaiiina, KapaxxaT YiUbIM OaiiylaHbIC TOPaObIHa NTHBECTHUIINA,

KOMITaHUA &8 aii OoWbl caThlll ajgagbl. ODKOHOMHUKAJIBIK THIMIUIITIH
ko3 dunmenTi. dakTop Taza maiaa KaTbIHACH PETIH/IC IKOHOMHUKAIBIK THIMIUTITIH

013
5.16 Taba opmysia apKbLIbl KalUTA MIBIFBIHAPHI:
E =1Iltaza /3K
E =984 040 650/ 787 232 520 =1,25

4.4 cyperte TyceTiH Ta3a TaObIC OOJNBIM TaOBLIAABI, KIPICTIH Ta3za OOJBII
KeJeml.
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Tasa Tabbic
80%

M Ta3a Tabbic Canbik @ ®m

4.4-Cypet — KocinopbIHHBIH KaJIbl Ta3a TaObIC yieci

Erep kemenai KypbuibIc :K00aChIHBIH OapJIbIK 9KOHOMHUKAJIBIK KOPCETKIIITEP1
xenunk 4.1 kectene KepceTei JKoHe cypeT 4.5 KopceTiIreH.

4.3 Kecteci — [IpoekT 60MbIHIIIA SKOHOMUKAJIBIK KOPCETKIIITEP1

Kepcertkimrep [udpabik MoHAEPI
Kanuranbapl mbIFeIHAAP,TT 641 264 850
Kpeauttik Tenecmep,Tr/ Kbl 220 500 000
Kipicrep,tr 1 625 305 500
Hanor,tr 196 808 130

Taza tabwIc, T 984 040 650
KymbIckepiiep caHbl 7

OTIMALTIK Mep3iMi 8

PenrabenbHOCTH, % 1,25
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KopbITHIHABI

Ocel  xo00anma yYHBIMAACTBIPY MOCeNeNepl KapacThIPbUIAbl JKOHE KYpY
JKEPrUTIKTI JKeJll opTachlHaa. ATan alTKaHIa UMUTALUSUIBIK MOJIENIBIICY KEPTUTKTI
— ECeNTey JKEJICIH, HOTMXKECIHAE UMUTAIUSIIBIK MOJIETbACY alblHabl. ['padukara
OaitnanbIcThl Kifipic necretep VLAN XxarramachlH yakbIT MOJEIbACY OIpIHII peT
KOCKaH Ke3Jle MOJIeJbJiey, OailIaHbICTBI KiAIPIC JIECTETEPIH XaTTaMaHBIH JKbLUIFbI
YaKbIT MOJIEIbACY Ke3iHAe CKIHII icke Kocy Mopenbaey. KectemepiH, Toyemmaimk
YaKbIT KEHIKTIpy necTteTepin xarramanblH STP KbUTFBI yaKbIT MOJETBACY OOJDKaI
Oonbim  TaOBUTAABI. O3ipJieHreH Mozenb kobamay vymriH JKEX opransikTta
KOJIJAaHBUTYbl MYMKIH, aJI KypbUIFaH OCBUIAMINA YKEPIUIKTI eCenTey Keiici OOJIbI
tabbputanel. bactanker cuntesi ymria KEX sxympic icteyi. Toxipubenik TYpFbIIaH
aJIFaH/a, aJIbIHFaH HOTIDKENIEp Typasibl OYJI TYPFBICBIHAH KO3()(PUUMEHTIH apTThIpy
JAWBIH/IBIFBl  TEJICKOMMYHUKAIMSIBIK JKeNl YThIMABL. Toyekennmepal a3zaiTyra
TybIHJIaFaH aKMapaTThIK KayilCI3MIK KaTepliepiHIH KapaFaHla KoJI JKETKI3y
TOMEHJETY >KYMCAJaThIH YaKbIT KYMbICKA KAOUIETTITIH KaJIblHA KENTIPY el
okuranaH keiiH. backa cumarranran Oanrta KOd()QUIMEHTIH apTThIPy MaMbIHIBIK
KAapacThIPbUIATHIH TEIEKOMMYHUKAIUSIIBIK JKEJIl CHUIMATTAJIFaH TOCIT TOMEHIETYTe
MYMKIHJIIK Oepe/i.

Kapxbl xoHe Oemen OalmaHBICTBI TOYEKENJEp aKMapaTThIK Kayllci3iik
KAHKAIJAphIiH. OMIp TIPUIUIK KAyINCI3AIirt OesiMIHIAE KapacThIPhUIILL: Tajjaay
eHOEK >KarJalbIH: €Cel albIphICy OHJIIPICTIK YKApPBIKTAHIBIPY >KOHE HOJEy ecedi
ANEKTP KOHABIPFhUIAPbIHAA (KEIUIIK KOMIOHEHTTEp). KacaHIbl KapbIKTAHIBIPY
YUIIH TaHAalMBbI3 TUNOTI JIFIOMUHECHEHTTIK wmamaap JIJ omap wuwe >xaHbIHIa
apTHIKIIBUTBIKTAPHI: 1€yl )KaphIK KalTapbIMBbI, y3aK Kei3MeT Mep3imi (aeitin 10000
car), KOJIaWJbl CHEKTPIIK Kypambl JKApBIK, KIIIl KapbIKTHIFbl KapKbIPAUThIH
OeTTepiH. DKOHOMHUKAJIBIK oeommMmae JKaHe OapJIbIK DKOHOMHKAJIBIK
KepceTkimTepixo0a ootibamIa XKEX Kypy.
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