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Amjarna

byn mumaomaslk skymbiCTa IP skemicinge OeiiHeaknmaparrapabl  TapaTryaIblH
Oereyiikke TYPaKThUIBIFBI 3ePTTENreH. P xenmiCinae KONIaHBUIATHIH TEXHUKATBIK
acrekTijep, COHbIMEH KaTap HEri3ri mpPOTOKOIIap JKOHE KOAEKTEP, OJapabIH
APTHIKIIBUIBIKTAPEI MEH KEMIIUTIKTEPI KAPACTHIPBLIAIbI.

System View oOarmapinamacel apkeuisl [IIMC sxome IIeMC cysrinepiniy
yJIrinepi keatipiiain, 3ePTXaHaIbIK JKYMBICTAPBI JKYPri3lafl jKOHE IKYMBIC ICTEy
HPUHIUII OOKBIHIIA ECENTeIHII.

Ymriami Tapaymsa emipripmriiik kayincCizmiri Mocenenepi KapacThIPbLIAIb]
JKOHE 3JIEKTP KAyirCi3airi skoHe TaOWFH KaPBIK eCenTeiHel.

Conrbl TapPay - SKOHOMUKAIBIK 06IiM, OHJA WHTEIUIEKTYIIbl EHOEK Oarachl
MEH KYPBUIBIM KYHBI €CEITEITEH.

AHHOTAIUSA

B nanHO# numiOMHONM Pab0Te MCCIeAyeTCs MOMEXOYCTOHYMBOCTh MepPenaun
BunieonHpopmaruu B IP - cerax. PacCMarpuBaroTCsi TEXHUYECKUE ACHEKTHI MPHU
uCnonp30Banuu |P cetu, Takxke pacCMaTPuBaroTCs OCHOBHBIE MPOTOKOJIBI M KOJIEKH,
UX HEJOCTATKU U MPEUMYIIECTBA.

B pa6ore ucnosnp3yercs nporpamma System View, B KOTOPOH BBIMOJIHEHO
moaenupoBanue bUX u KX ¢unsTpos.

B  Ttperseli  riaBe paccMarpuBarOTCs ~ BOMPOCHI  ©€30macHOCTU
KUBHEJEATENBHOCTH, TPOU3BOAUTHCSA PaCUyeT MO HJIEKTPO- O€30macHOCTH U
€CTECTBEHHOE OCBELIEHUE.

[Tocnennsia rmaBa - SKOHOMUYECKAS 4aCTh, B HEW MPOU3BOAUTHCS PACUET
CTPYKTYPBbI CE0ECTOMMOCTH U 1IEHBI HHTEJUIEKTYILHOTO TPy 1a.

Adctract

This research paper explores the noise immunity of the transmission of video
information in IP - networks. We consider the technical aspects of using the IP
network as the basic protocols and codecs, their advantages and disadvantages.

We use System View software, which simulated the 1IR and FIR filters.

The third chapter deals with health and safety issues, to make calculations on
electrical safety and natural light.

The last chapter - economic part, it carried out the calculation cost structure and
price of intellectual work
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B xoceimmace! JIDK 31€kTPOHABI HYCKACHI )KOHE KOPCETYTe aPHAIFAH
oeitnemarepuanaap (CD-R)
I' koceimmmacer Yaecripmeni marepuanaap (A4 mimimi — 12 6eT)

Kipicne

Tenenunapipikra, FHUIBIMH 3EPTTEYJIEPAE, MEIuIMHAnad, Kasipri jxaHba
TEXHOJIOrHsU1apaa, AWCTAHUMOHABIK OKBITY JKOHE Oacka aa emip Tipmiiik
cdepaceiHaa OeiiHeaknaparTel TapaTy akTyalabl OONbIN Kejaemi.  AKMapaTThIK
TEXHOJIOTUSHBIH, ~ OENCeHIl JaMyblHA  OAalJIaHBICTHI KOFApPFBI  Carajarsl
OeiiHeakmapaTTel TAPATy >KOHE OPTYPJIl OPEKET eHAEYJIep KeTimaipy VIIiH KeH
TEXHUKIBIK ~ MYMKIHIIKTEp maiga O0imbl.  MHTEPHET  KemiCi  apKbUIBI
OeifHeakmaparTel Tapary Kasipri 3aMaHfbl MYJIbTHMEIUSIIBIK-KOCHIMIIAIAp YIIiH
0aCThl aKMaPaTTHIK aFbIH O0JBIT TaObUTaMEI. OChIFaH OAMIAHBICTEI OEHHEAKITAPTTHI
HAKTHI YaKBITTA TAPATY KWK KOJAFbIH KEeHEHUTY Il sKOrapaaTyabl, MOJIIMETTEPIIH
KOFQTYBIH KOHE MOJIIMETTEPAIH KemriryiHe TamanTthl xOrapnary kepek. Kasipri
yaKbITTA WHTEPHET KeiCl yaaibl Canaibl KbI3MET KOPCETyre Kembimik Oepmeri
(Quality of Service-QoS). Kaxerti ChIFBICTBIPY CTaHAAPTTAPBIH  HUIEPY,
OeliHeaKnmapaTThl YChIHY *OHE TYPJIEHAIPY, XarTamanapasl ©HJeY KOHE Tapary
onmiCTepi aKmapaTThIK TEXHOJIOTHUSHBIH JaMy OOJBICHIHIA 0ACThl MOCEne OOJbIIN
taObuIaAbl. OChI MOCEJNIEHI IEITY YIIIH KAHAIBIH OTKI3y KaOIIeTTIIriH )KOFapaaTy
KarJaaibiH OakpuIdy, a3 OAWKAIATHIH KATENIKTEPAl KaMTamacChi3 ETYre KaThICThI
MoJIIMETTEPAl Taparyasl KAWTAIAWTBHIH KYTyIeri Karemikrepal  OOmasipmay
ecebimMen  OeiiHeakmaparTel  Taparyaarbl SKIOEPUIETIH KATemiKTep JeHreii
JTUHAMHKAIBIK 0aCKaPyIbl KAMTaMaChI3 €Ty, OeHHEeaKnaparThl KOATAY, CBHIFBICTHIPY
CUnarTaMaChlH AAANTANMSIBIK ITECTIPYIH JKy3€ere achipy Kepex.

AxmapaTTelK kel CTPYKTyPaChlH, JKEKe TYHIHIEPAl KoHE OJapbIH
OPEeKeTTECYIH ONTHMHM3AIMSIIAY Ke3IHe KaHa aKmapPaTThIK TEXHOJOTHUSHbBI KOJIIaHy
oipmama tuiMl 60bIn 6apazbl.

EH nmameiran  okyienepae eymemjalik - CumarTamanap OarIapIaMaTbIK
KaMTaMacChI3 €Ty OHE KYPBUIFbI CUIATTAMACHIHBIH KYPBUIBIMIBIK O6iMIHE COHKEC
e3repy IapachiHaa TAPATaIbl KOHE IKYHWEHIH TOJIBIK KOJEMIHAE (YHKIIMOHAIIBIK
MYMKIHIIKTEPIH KEHEWTemi, JKYMBICTBIH CEHIMAUTINIH JKOHE  CANAIbUILIFBIH
KOFapIIaTaIb!.

bepiiren auIuIOMIbIK JKyMbICTA OEHHEAKTAPATThl TAPATYABIH ONTHMAIIBIK
JKarJaibl, aKmaparTel TAPATy KE3IHIE maiaa OOJAThIH KATETIKTEPIl TY3EeTy JKOHE
a3aiTy, COJ CHSIKTBI O6Teyinre TYPAKThLIBIFBI KAPATaIbl.
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1 Herisri 6eJim

1.1 Hnrepner xeuici :xone IP xarramacol

WuTepHeT TEXHOJIOrMsACHIH >KaCaymibliap MbIHAHAAN €Ki TyCiHIKTI HErisre
anangel: OAPIBIK MaMJaIaHyIIBLIAPABIH  O0APIBIK KAKETTUIIKTEPIH KAMTaMAChI3
eretin OIpiHFail kel Kypy MyMKIH €MeC; maijanaHyiibuiapra 0ip — Olpimed
OaiiaHkICy yImiH oMOeoarn o/iCi Kepex.

benrimikri 6ip ¢u3MKaNBIK kel MmeHOepPiHAe KOChUIFAH KOMIIBIOTEPIIEP
TUCKPEeTTey HEMECe O0acCka TEXHOJOrUsIHBI MNaiadiaHy Kepek. OU3NKaIbIK
Kemnepain  MomiMETTEpPiHE  Toyemial  KOMMYHUKaUsT — MEXaHW3MIEPl  MEH
KOJIIAHOATHI JKyHenep apaceiHma oPTypil (Qu3uKaIbIK SKenlepmin Oip-Oipimen
OaiaaHbICTBI ~ KAMTAMAChI3  €TETIH  OargapiaaManblk — KaMTaMacChi3JaHIBIPY
OPHATHIIAABI  JKOHE  MYHIAH Karmaima Oyl KOCBUIBICTHIH — JIETaIIAPbI
naiIaIaHymbLIapIaH JKaChIPBIH O0JIAabl KoHE Oapra OIp YJIKEH JKEJiae »KYMBIC
»kacay MyMkiaziri 6epineni. ®usnkanbIK KEIIIEPAiH JKUBIHBIH Oyi1ai KOCy oficCi
WHTEPHET TEXHOJIOTUACHI JETEH arayra ue 00janpl. OCBHIHBIH HETI3IHIE MHTEPHET
xarramacel Hemece IP xarrama gen arananel. Exi Hemece omad aa Ker skeiiaepal
UHTEPHET KeJiCIHIe KOCy YIIlH MapIpPyTU3arop KOJAAHbLIAAb. MapmpyTusarop-
xemiepal  OIp-OlpiMeH  (QU3UKANBIK — TYPAE  KAIFAWTHIH  JKOHE  APHAMBI
OarmapIaMaibiK KAMTaMAaCKI3IaHIbIPYIbIH KOMEriMeH necrenepai Oip skemigen Gip
xeire 6epetin kypsutrs (1.1 cyper).

6 . . 1 Tipkey Ky#Heci 2 Tipkey xy#Heci
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---------- ‘ripxenreﬁ axKmapaTThl Taparty

1.1 cyper - IP-xeniCiHiH KyPbUTBIMBI

VHTepHET TEXHOJOTWACHI  SKemiapajiblK  KOCBHUIBICTAPABI  Oenrimi  OIp
TOMNOJIOTUSIMEH FaHa OAIaHBICTHIPMAM TBI.



WuTepuer keniCiHme >xaHa >KemlHIH KOCBUIybl KaHMaH na OIp OPTabIK
KOMMYHHMKAIUS HYKTECIHE OHBIH JKaJIFaHyblH HEMECE HMHTEPHET >KemiCine Kipyii
OapJIBIK JKENTIIEPMEH TIKEJIEH (PU3UKAIBIK OAHIaHbIC OPHATYABI TYABIPMAN/IBI.

Mapmpytuzarop 31 OalIaHBICTBIPATHIH KEJjIep ayMarblHId WHTEPHET
KEIICIHIH TOmoJIOrusaCel Oinexl, OChUIAiimA, OECTeHlI COix  HEemece Oacka
mapmpyTnex xioepeni. MHTepHeT emiCinae »emire KOCblIFaH KOMITBIOTEPIEPAIH
(ampecrep) ombe6an waeHTH(GUKATOPIAPABI KOJIAAHAIbI, COHABIKTAH K3 KEeJIreH
exl MamuHa e3apa )KyMBbIC ICTEH anabl.

WuTepuer xenmiCinae COHmai —ak, mainaiaHyIbsl HHTePdEHCIiHIH KemiaeH
TOYyenCi3 OO0y NPUHIMII JKACATYBl KEPEK, SFHW OaiaHbIC OPHATYIBIH >KOHE
nepekrepal 6epyaiH OapibIK SKEIUTIK TEXHONOrusutap ymiH Oipael KemnTereH
ToCIIEPI O0ITYBI KEPEK.

Omoeoan narepuet sxenici TCP/IP xarramManapeIHbIH HETI3IHAE KYPBUIAIBI )KOHE
TOPT KOMMYHHUKAIIMS JEHrewl xarramanapeiHan Typans (1.1 kecre).

1.1 xecre - TCP/IP xarTamacCsl CTEriHiH TOPT AEHTeH]
Konmaubaner Telnet, FTP, E mail
Tpaacnoprter TCP, UDP
XKemninix IP, ICMP, IGMP
KypoUtFbIHBIH JKemiTik nHTePdENnC apanBepi sxoHe sxemiik mara

TCP (Transmission Control Protocol) — Oy TPaHCHOPTTHIK MEHTEHIIH €H
KEHIHEH TaparblIFaH TYPI. TCP en wmaHpBAbl (QyHKIUACHIHA OyPBHIHHAH
Konmaueuein Keje sxkarkad IP (Internet Protocol) xarramaCeiMeH CasbICTHIPFAH/A,
MoJTIMETTEP I KOFaITIal JKETKI3yl OOJBIN CaHANA bl Xa0apIaMaHbl JKETKIZY YIIiH
nPOIECC — ki0epymi MEH MPOIECC — ATyIIbIHBIH aPAChIH &JIABIH — ajla YKaIFanIbl.

by xkypeuraH skanray gedTarpaMMaHblH HAKTBI TYPAE JKETyiH KaMTamachi3
ereni. TCP xarramaChiHbIH OYJIIHF€H HEMECE >KOFaIFaH NAKETTeP.l KaiTaam
xk10epy MyMKiHziTI 6ap.

XabapiaamaHblH HAKTBI TYPAE OKETKI3LTylHE OenriieHreH QyHKIUsIap
OHIeyIIIIepal KOCAIKbI OarmapiaMaiapuaH  »KoHE JedTarpaMMaHsl  0aCKapy
amayIapeiHad 60caraapl. Xarrama kioepymi MEeH anymisl apaChiHaa MTIMETTEP
xkioepinyin kamramacers eremi. TCP  okamrayasl KOHABIPyFa OarbITTaIFAH
OONFaHIBIKTAH, AeHTarpaMMaHbl auFaH aapecar >KIOepyimire aaraeipiFbl TyPAbI
xabap oepyi kepek. XKanmbl kiOepymii MEH aayiibl apaChiHaA BHPTYAIbIbI KAHA
KOHABIPBUIANbEI, O JKepre Oonmap  xabapiaMaMeH aamacaubl >KOHE aUIFaH]IbIFbI
Typautel xadap xioepinesi.

Monimerrepai anmmacy mnpomeci  kioepymil JkoHE — alylnbl apachIHIA
JKaFay el KOHIBIPY CyPaHbIChIHAH Oactananbl. by CypansiCta apHaiibl OyTiH CaHbI
00apl, OHBI 0i3 COKET HOMEPI aen araimbi3. Al xkayaObIHA aTyIibl ©3 COKETIHIH
HOMEPIH xiOepeni. JKiOepymrl MEH amymibIHbIH COKETTEPIHIH HOMEPI KAIFaybl
aHbIKTAlBI (ObUIANM aWTKAHAA, *KauFay >ki0epyml MEeH anymbiHbIH |P-ampecicis
OPBIHAAIMAN I, OIPAK Ta OYJ1 TEK TOMEHTI NEHreiIl XarTaMmaiapra KaThICThI).
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TCP >xanrayblH KOHIBIPFAHHAH KeiiH xabapiamMaHblH CErMeHTTEPI xioepimin
oacraiasl. JKioepymiinig Temenri aedreini IP-agpecinge cermentrep 6Ip HEMECe
Oipuemie aeirarpammanapra Oesnine o6acraiasl. JKeiHi oTe keje, Aeirarpammanap
aymbpiFa ke tyceal, coman IP nexreiil omapaaH KaWTagaH CErMEHT KMHAKTAI
TCP 6epeni.

TCP 6apasik cermenTTepai 0ip xabapiamara xunakramn oteipaasl. TCP — nan
NPOIECC — aIylIblFa XarTaMaaapablH Kaad >KUHAJIATBHIHBL TyPalbl xadapiaama
XKI10epiin OTBIPAIB.

TCP xarramacel — amymbliga HOMEPI OOWbIHmA Oykia CermMeHTrepxal Oip
xabapiamara >kuHaKTaapl. Erep kammaiina Oip xabapiaama CerMeHTi >KOFaFaH
HEMECe OyJiHTeH 00JCa, XKi0epymire Kare KeTKEH CErMEHTTIH HOMEpI xidepineni.
bynnaii sxkargaina xioepymi cermeHTtl kanTta sxioepyine typa xenemi. Erep nae
CerMeHT AyPhIC KaObUImaHFraH 00JICA, OHAA AIYIIbl AHBIKTAYIIbI — KBHTAHIHSICHIH
xioepeni (ACK - acknowledgement).

Taiimep TCP xarramaCeiHza €H MaHbI3ObI PONIbAl aTkapamsl. Erep me
OenrileHreH yakpIT IMIHAE AHBIKTAYIIBI — KBHUTAHLMSACHI KEJm TyCrereH 00JCa,
OHJ@ CErMEHT »KOFaIThUIFaH OOJIbINT CaHanaasl. byHaait xxaraaiaa CerMentTTi KanTa
XI10epy 1pOoeci OPBIHIAIAIBI.

XKenminik nmenreiine IP  xarramacel Jkyienep apaHChiHaa OaiIaHbIC
opHaTmacTaH >KeaiMeH aectenepai CeHiMCi3 KeTKI3y KbpI3METIH arkapanbl. SIFrHwu,
necTenepai JKeTkizy ymiiH OapiblK amMaigap jkaCaablHAIBI, OIpPaK JecTenepin
IYPBIC XKETTyiHe Kemiaik 6epMeri.

Jlepexrepai cenimal Typae Oepyxl keneci TPAHCIOPTTHIK JEHTEH JKY3€ere
acelpanel. TpaHCmoOpTTehIK naeHreidaiy Herisri xarramanaper TCP sxome UDP
MaIIrHa XI0epyIi MEH MaIIMHA aIPecaT apacriHaa OanIaHbIC OPHATAIBI.

Konmanbansl neHreit — temMeHri JeHrennepaiH xarraMaaapblHAH TYPaThIH
KJIWEHT CepBep Tumi KOChiMmA. backa vy JeHredgiy —xarTaMmaiapbiHaH
AfBIPMAIIBUIBIFBI- KOJIIAHOAIBI JEHIeHaiH xarTamapiaapsl HAKTHI KOCHIMIIIAHBIH
JEeTATIAPBIMEH AMHAIBICANbI, KEeIIMEH AepPeKTepal O0epy omiCiHe KAThICIIaiIbl.
TCP/IP — npiH Herisri KOChIMINANAPAPALIH APAChIHIA OHBIH 9P KYMBICHIHA
KaThICATBIHAAPGI: TEPMUHAI SMYJISAIUACH Xarramacel telnet , daitmmapasr 6epy
xarramCel FTP, smexkrtponapik momrra xarramacel  SNMP, Word Wide Web
(WWW) sxyitecinae konaaHathiH skeinl 6ackapy xarramacsl SNMP, runeprexcri
oepy xarramacsl HTTP >xone 6ackanap.

1.2 IP-xeqicinne 6eiiHeaKnaPaATTHI TAPATYABIH EPEKIIENTITI

HakTtel yakpITTa BHIE0AKIAPATTHI camaibpl TApPATyAbl TANAN  eTyl
KaMTamachI3 Ty YIIiH KaHAIIBIH OTKI3y KAOIIETIH HEMECE KOJIaK EHIH aHBIKTAY
KaokeT. MHTepHeT xemiCinae OeHHEHI )KoHe ABIOBICTHI AFBIHABIK TAPATYIbIH €Ki
npunmni 6ap: Moanimerrepai Gipaapecti Tapary (Unicast) skone mosimerrepi
kenanpecti Tapary (Multicast).

Monimerrepai  Oipaapecri Tapary pexuminge (1.2 - Cyper) cepsep-
aKmapaTTel KIOePyml opOip KIMEHTKE KEeKe arblH KyPassl, al MaiaaaaHyIlbIHbIH



KOMIIBIOTEPI  MEPUOATTHI TYPIE CEPBEPre akmaparThiK NECTENePmiH KeTkisimyi
Typasbl pactay bl ski0epim OThIPaIbI.

Ocebiran OaiaaHCTBI CepPBEPre KaKeTTI KyaT >KoHE OaiIaHbIC KAHAIBIHBIH
OTKI3y OKONArbl KJIMEHT CaHblHA Typa npomopumonan. 1.2 - cyperre
KOPCeTIreHaeii, MomiMETTEP arbIHBIHBIH OeC Kemripmeci 1 y4aCTOK apKbLIbI
xioepineni, an ym kemipme 2 y4aCTOK apkeuUibl >kioepimexi. Momimerrepal
Oipagpecti Tapary HEriziHeH «CypaHbpIC OOWBIHIIA OE¥HE»  KYHECIHe
koamaueLianel  (video-on-demand). Ox TemeH KbUIZAMIBIKTBI  KAJIFAHATHIH
OailuTaHbBIC CHI3BIKTAPHI OOWBIHITA KOCHUTFAH A00OHEHTTEPTe Xa0ap TapaTybl Tapary
YIIiH >KoHE OIpJiK KOJIIAHYIIBUIAPIBIH OEITHEMYPaFaTTaPBIMEH JKYMBIC ICTRY YIIiH
BIHFAWJIBI.

HaEH_Jm AVIIIBI EaDELII 3 VI

i

EaDBIIIavIIk I

Yyaerhk 2

'TApPATVIIEI *

KaDRIIOavIIIs] KADBILIIO AVIIIED

1.2 cyper - Manimerrepai Oipaxpecti Tapary

KaDEIIIOayIlEl KabDBIIOavIlEl
Yuygcrok | |L Wugonow 2
ITApPATVIIEI T KabDBLIIOayIlE]
I_ KAabDEIIIO AvIIET I EabDBELIIa VI

1.3 cyper - Moanimertep i kenaapecTi tapary

Monimerrepal  kemanpecti Tapary pexumi (1.3-Cyper) oprtypmi  TOm
KIUEHTTEPIHIH K€yl OOMBIHIIA KOChLIA AIaThiH MAIIMETTEPAIH OIP arbIHBIH CEPBEP
KaIBINTACTHIPAAbl. byHIa CepBepmiH Kyarbl KOHE KAHAIIBIH OTKI3y >KOJAFbI
aKnmapaTTel KAOBUIIANTHIHIAPIBIH CaHbIHA Toyenal emec. Kemanpecti tapary ete
KOJIAMJIBI, MBICATBI, IHTEPHET — TENeBUIMSIIBIK JKOHE OEHHEKOH(EPEHIUS YIIiH
opOIp KONIAHYIIBI AKMAPaT kKe3iHe KOChUTyFa MyMKIHAIKri 6ap. bipak Ta Oy
KeOiHece cepsep >kiOepyIIiaeH aKnaparTel KAObUIAYIIbUIAP TOOBIHA JEHIH OAPJIBIK,
el OOWbIHIIA 9POIP KOMMYTATOP Il HEMECE MAPIIPYTU3ATOPAbI KOJIMEH KOHIBIPY
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KOHE aKMmapPaTThl JKETKI3y Typasisl PactayablH KOK 00y OaraChIMEH >KETKI3ienl.
Monimerrepai kemaapecti Tapary TeXHOJOTUACH OIPIECKEH JKETIIEri OKbITY YKOHE
»KaHAIBIK OaraapaamMacsl yinlH KOJAaHbUIaabl. MaaiMeTTepal kenaapecTi Tapary bl
aKTyanapl  KOJJAHy, Xabapyiay TEXHOJOTHSCHIH KEH KOJAAHBUIATHIH KOFaPFbI
KBUTIAMIBIKTHI Kenl  TyHlHAEepiH KOCy CHSIKThI Ka3aKCTAHIBIK CErMEHT
VIHTEPHETTIH TaNIIbLILIFBI KOPCETE .

KomiMri mapmpyruzaropiaap OaiilaHbIiC KAHAIBIHBIH OTKI3Yy KaOljaeTTiairia
»KOFapiIaryapl HEMECE TOJBIN KETyal Oakputaymabl, CON CHSKTHI Camaiabl Taparyra
KeTimaik 6epyal kamTamacel3 erreial. Y3mikCi3 akmaparTel Tapary KesiHme opoip
aKmaparThIK JECTE KAOBUIIAYIIbIFA YaKBITBIHAA JEKOJAIaHbI, emoip Kimipiccis
XKeTkizlmyl kepek. Jlecrenepai Ttapary KesiHIE TybIHAAFaH KimipiC y3mikci3
oerineneyai Oy3azpl JKOHE BH3YAIIBIK KAOBUIAAY VIHIH KAFBIMCBI3IBIK TYFBI3AIbI.
Kazipri yakpiTTa MHTEPHET XENiCi aKmapaTThIK JECTENePal KOFATYBIHCHI3 HAKTHI
yaKbITTA KETKI3yre Kemniamik 6epmeiiai. Jlecrenepain »xOranybl OpTamia MyMKIH eI
CaHasambl, €rep OJapabIH CATBICTHIPMANIBIK JEHreil yjaeC manbi3piHAH acraca.
OTKI3y KAOIMETTIITIH JKOFAPJaTy jKaraadblHId AKHAPATThIH JKOFIybl Olpmama
YJIKEH OOJybl MYMKIH KOHE akmapartel JKIOEPyIiH CamaibLIbIFbl KEHETTEH
toMeHzelai. JKeml CTPyKTyPaChIHBIH  JKOHE KaObUIIdy »KOHE KIOEPy IKEKe
JKYHECIHIH CunarraMacChbiHbIH OIPKenki OOnMaybl  KOFAIYABIH KOHE KImIPICTIH
o3repyiHe ablll  KeNesl, HOTEXUECIHIE KIMbIHA KenMmeyl MyMkiH. by
KeTicneyminik  OerHeakmaparrapapl  Kemajupecti Tapary yIIiH —CHIATTAIAIBL.
Kepcerinren mocenenep i memry ke3inae 0acTsl exi ke3kapac TybiHaan b, bipiami
K63Kapac, ria00abl JKeITiK ka0 apIKTayapl KeTUIIiPy Ke3iHme KeiHIH 0apiIbIK
KKeTTI mapaMmeTpnepin komgay ecedimen kaxerri QOS kamramachi3 €Ty OOJbIN
taObLIanbl. Exinmml ke3kapac, OeiHeakmaparThl KAObUIIAy JKarblHIA OaiaaHbIC
cumarramachiHa a3 TOyeNni Canaibl KAObUIAAYAbl KAMTAMACHI3 ETETIH OANIaHBICTHI
KOJIIaHyFa HETI3Ie/reH.

IP - xenicinne OeWHEKNAPATTHI TAPATY/BIH CAMAIBLIBIFBIH JKOFAPIATY €Ki
OarpITTa JKY3€re aChIPhLIYbl MYMKIH: OEHHEAKaPATThIH CUITATTAMACHIHA KATHICCHI3
Tapary, eHjAey IKoHE 0ackapy omiCTepiH KeTinmipy ecebinze Hemece
KOMIPECCUSHBIH opOIp aeHreiinge OeHHEHIH CEMATuKaChlH ECKEPE OTHIPHII,
CBIFBICTBIPY 9ICTEPIH KOJIaHY HETI3IH/IE KYy3€ere aChIPhLITybl MYMKIH.

1.3 BeitHeaknaparTel TAPATYABIH MAPAMETPJIEPIMEH 6ACKAPY

XKeniniyg napamerpnepiMen 6ackapy ym  HETI3Ti TOCIIMEH  XKY3€ere
aChIPBUIAABI: TAPATYy JKBUIMAMJIBIFBIH  TYPJIEHAIPY, OEHHEAKnaparThl AJanTHBTI
KOzasay, ChIFBICTBIPY JIOPEKECIH KOFapyiaTy €eCeOiMeH KbICKA MHTEpPBaIIapaa
JOKIABI  OKENENETYMEH Tapary KoHE Tapary IKbUIIAMJBIFBIH  AHBIKTAY
cunarraManapel. BipiHmml ToCia akmaparTel Tapary JEHreiiHae iCKe achIPbLIaibI,
exiHmIiCl OelHeaKnapaTTel aPHAMBI CHIFBICTHIPY OAICTEPiHE HEri3neneni, yuriHii
TOCIT OeMHEAKNaparThl CHIFBICTHIPYIBI JKOHE  TAPATyAbl OACKAPyAbl  KY3€ere
aChIPaabI.



Mpeican periane 1.4-Cyperte TI30EKTENre€H  mpOonemypanapasl KOCATHIH
0acKapyabIH KYPBUIBIMIBIK CYJI0ACHl KEITIPIIreH.

1.4-cyperreri KyYPBUIBIMIBIK Cyi0a OeHHEAKmaparThl HAKThI YaKbITTa
taparyra Oarmapianrad, OIpaKk Tapary JKbUIAAMABIFBIHA  TOYeNAl aJanTHBTI
KOxanay OJIOreIH emipy Ke3iHae OeiiHeManiMeTTepPiH CTAlMHAPIIBIK aFbIHbI YIIIH
KOmaubpL1ybl MyMKiH. Cyit0ana akmapar ke3i xkarbiHaH (Ki0epyI) >KbUIIAMIBIKThI
0ackapy ICke aceIppuidfpl. JIMHAMHMKAIBIK JKIOEPy PexuMmiHae OeHHEMITIMET
arbIHbl QMANTHBTI CHIFBICTHIPBIIFAHHAH KEHiH Taparyasl JOKAIABI JKEIENIETY
ONOTrBIHAA OHJENENl KOHE OChIIaH KeiiH kemire tyckenre neitin RTP\UDP\IP
JEeHrennepinae esreprinesi.

RTP (Real-Time Transport Protocol) TaceimManmay xarramacChl COHFBI Kell
TYWIHIEPIHIH apaceiHaa MomiMmerrepnin kioepimyiH kamramaceis erexi, |IP
XaTTaMaChIHBIH YCTIHEH KYMBIC ICTEH Tl KoHE AIbTEPHATHBTI KEH KOJIIAHBLIATHIH
TCP xarramaceina xaraael. TCP xarramacel MoiiMeTTep aeCTesiepiHiH KaKeTTI
TI30eKTE JKeTKI3imyiHe kemiaaik 0epeni, 6ipakra Tpaduk Oipkenki eMec (mecrenep
OapibIK MYMKIHZIKTEP OOMBIHINA KimipiCTeH CeiHamaznel). Jlecrenepaid Kanaait
aKmapar EeKeHAIriH aHpIKTay KAOImeTTUTiriniy OOaybiHA OAMIAHBICTHI (MBICAEI,
MPEG xone H.261 crnenudukanusaCsiHa CoWKeC OeiHEManmiMETTEPAl TaHy Oliy),
COM CHAKTHI MONIMETTEPHIH JKOFAIybIH aHBIKTAy KAOIIeTTUTIriHIH OO0IybIHA
OaitmanbiCTel  RTP  xarramaCel WHTErPUpIEHreH aynuo, OeiiHe, 1udPIBIK
MOTIMETTEP arbIHBIH OMJarbplIail Tapary yIIiH KKETTI JEHreure nedin kimipicri
temennereni. RTP xarramacel TYp HIEHTHU(PUKANUACHIH KOHE JeCTe HeMIPIH
KaMTaMacel3 €eTejl, Oyiapra CHHXOHM3AIUs Oenrijaepin OpHamacTeipanbl. OCHI
aKmapar HeriziHae KaobulIdy TEPMHHAIBI MAJIIMETTEPII CHHXPOHU3AIUSIAMNIbI
JKOHE OJIAPBIH Y3IIKCI3 KoHE TI30EKTeH KAHFBIPTHUTYBIH KAMTAMACKI3 ETE/I].

TapaTylbl KaObBUILOay Ik
AOAanTHBTI CEIEY Buneo
| KOamav IeHT eiil
&~ Komrpeccun A
| T3P3TY
menrefi =
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Gackapy

.‘-'EE-MHHFHMB’JQ_’ TApAaTy RTP . ATTAaMAaCE
backapy oeHreik I eHT eiil T
A g W
exredi neHreii OHHTODHHIIC
enTeii eHrett
< Muteprer >

1.4 cyper - HakTol yakpITTa O€HHEAKIAPATTHI TAPATY KYHECIHIH HEPAPXHSCHI
UDP (User Datagram Protocol) xarramacer 6eiiHearbiHIapapl Tapary yuiH

0ap eTki3y *OJarblH MAKCUMAIABI KOJJIAHY *OHE KimipPICTEPII MHUHUMU3AIUSIIAY
MAKCaTIEH OTKI3Y KOJarbIHa KEMIIIK OEPIIMEreH >KeiIepae KO IaHbLIaP b,

19



UDP xarramacet TCP xarramaceiHa KaparaHaa oTe  KapamailbiM
TPAHCIOPTTHIK xarrama 00ibin keneni. UDP xarramace! geiitarpaMMaHbl sKETKIZI
oepyai kaMTaMaceI3 etTei, 0ipaxk Onapabl JJIENAEP Ty bl Tajdarm eTnem i,

UDP xarramacsl MaiMETTEP Al KOCBLIY/IaPpabl OPHATYCHI3 — aK JKETKI3im 0epy
TN eTIIreH Karaaiiapaa naiaaianansl. MyHaai 0aiiansiC HEri3iHae CeHiMCis3,
OUTKEHI OHBIH xa0apyiapel TYPHIC KAOBUIAAHIBI Ma OHE O O TINTI &IBIHIBIMA,
COn Typasisl ki0epyiire xadapaanoaiapl. Karenepaiy TyblHAAybIH TEKCEPY YIIIH
nakerTiy Oakputdy COMAaChl TAMAIAHBLIANBI, OIPaK KATENIKTEepP EenrKaHai
OHIENHOEH I — 0ap HEMECE >KOHBLIAABI HEMECe OIaPAbIH OHIENIHYl 6Te KOFaPbI
KOJITAHOAIBI IEHIeH 1€ OPBIHTAITAIbI.

UDP  apkputbl  KOmaHOQIBI  TPONECTHEeH  ki0epinerin  mamimerTep
OenmexTepre OGesniHOEH, OenriaeHren OpsiHFa OIP OyTiH Cexinal >xeremi. MpICabl,
erep xkidepymi — mpOnecc mopT apkepUIbl 0eC xadapiama Oepce, OHJA ATYIIbl —
npOIIeCC MOPTTaH OEC xabapapl ecenrteyi KaKeT. OPOIp xa3bplIFraH xadapiap Keiemi
op0Ip OKbUTFAHIAPABIH KOJIEMIMEH COMKEC KETyl KAKET.

UDP xarramacCel MoaiMETTEPAI OEpymiH KapamabiM MEXaHu3Mi KaKEeT
OonmraH karmaina raHa mnangananeutanpl. COHA Kare OakplIdybl HEMECE
opeinaanmaiael (meicanel, TFTP - Trivial File Transfer Protocol — xomnan6assn
Xxarramacel — Qaingapasl OepyaiH KapamaibiM XarramMachl) HEMECE KOJIaHOAIIbI
nenreine opsinaanansl (Meicasiel, SNMP - Simple Network Management Protocol
oackapymbel xarramaceinaa Hemece NFS - Network File System ¢ainnbik xyiiene
na anaHas).

ConpIMEH KaTap Oy xarrama OenriaikTi KOJIaHyIIbLIaPFa ayau0 >KOHE
OeitHeakmaparTel KenimikCi3 sxketki3y ymin [IP Multicast] 6ipaemeanpecTi xioepy
mexanusMin ecke tycipeni. IP Multicast ycinen RTP sxymbIC ICTe¥ni, sFHU O
A0OHEHTTIK TEPMUHATIAPIAH TYCKEH MAJIIMETTEP AFbIHBIH OIPKAIIBINTHI XKAHFBIPTY
yiniH KaxeTtl karmaiapl kypamel. bipak, UDP xarramacCel KaHaIAbIH OTKI3Y
KaOIaeTTiairin meriHeH MmbIFybIiHA OAKbLIAY bl KAMTAMACKI3 ETIEHIl, COHIBIKTAH
OChiHmal Oakpuidy OyaaH ga >kOrapel AEHrenge kamramacs erimyli kepex (1.4
cyper).

Kaopuimaymiel  karblHAa AKNAPATTHIK  JECTENIEP AEKOJANaHy auljblHaa
IP/UDP/RTP typneneni. l.4-cyperre KkaObuiganraH JeCTeaep KaCHETIHE
HETrI37enren, ocipece Omapabl KAObULAAy Ke3lHae  KImipIiCTI JKoHE >KOFalybl
Oakprmayna QO0S kepCeTkimiHIH JUHAMUKAIBIK MOHOTOPHHTICI Kapamabl. OChI
aKnmapaTTel KOJIAHA OTBIPBIN, KEPi OaimaHeICThl Oackapy Oyiori  CHIFBICTHIPY
JIOPEKEeCIHIH JIOKAIABI JKOFapiary eceOiMeH Tapary >KbUIIAMIBIFBIH JIOKAIIbI
JKENeNAeTy JKOHE  aaanTuBTI KOJANayablH KONAWabl PEXMMIH — Tawaay YIIiH
KaKETTI JKOJIaK eHIH Oaranay/ sl KaMTaMachi3 eTel.

TCP (Transmission Control Protocol) — 6yi TPaHCIOPTTHIK AEHreHaIH eH
keHinen Ttaparburan Typi. TCP e wmaHp3asl  (QyHKIUSICHIHA —OyPBIHHAH
KonmaueLein Kejae sxkarkad IP (Internet Protocol) xarramaCeiMeH CasbICTHIPFAHIA,
MOJIMETTEP Il YKOFAITHAN JKETKIZyl OO0JIbIN CaHAaabl. Xa0apiaMaHbl KETKIZY YIIiH
npoIiecc — xI0epyrri MEH MPONECC — ATYNIBIHBIH aPAChIH &JIIbIH — aja KaIrauIbl.
Bys1 KypeutFraH kanray aedTarpaMMaHbiH HAKTHI TYPIE JKETYIH KaMTamachl3 eTel.



TCP xarramaCblHbIH OYJIIHT€H HEMECE >KOFAIFaH NAaKkeTTepnal KauTamam xioepy
MYMKIHZITI 6ap.

XabapiaamaHblH, HAKTHI TYPAE JKETKI3LTylHe OenriieHred QyHKIusIap
OHJeYIIIIepal KOCAIKbl OarjapiaManiapiaH  »oHe JedTarpaMMansl  0ackapy
amaigapeiHad 60caraapl. Xarrama kioepyimi MEeH anyiibl apaChiHaa MAIIMETTEP
xkioepinyln kamramacei3 erenl. TCP  skamrayasl KOHIOBIPyFA OarbITTAIFAH
OOJIFAH/IBIKTAH, MeHTarpaMMaHbl &FaH aapecar >KIOepyinire aaraeipiFbl TYPAbI
xabap 6epyi kepek. XKammbr xioepymrl MEH amymisl aPaChIiHIa BUPTYAIbIbI KaHAT
KOHJBIPBLIANBI, O JKEPAe Ogap  xabapiamMameH amMmacaabl JKOHE aIIFaHbIFbI
Typastel xabap xioepineni.

MonimerTepal anmmacy nponeci mMamuHa — xKI0epyl )KoHE MAIIMHA — ATYIITbI
apaceIHaa Kanrayabl KOHIBIPY CYPAHBICHIHAH OacTtananbl. by CypaHsiCTa apHAMbI
OyTiH Ccanbl 00aIeI, OHBI 0i3 COKET HOMEPI JAen aTaiMbI3. Al KayaObIHA aTyIIbI ©3
COkeTiHIH HOMEPIH xioepexi. JKioepymii MEH aTymibIHBIH COKETTEPIHIH HOMEPI
JKaIFayapl AHBIKTANABI (ObLIAN AWTKAHIA, skaurdy skiOepyiul MeH anyiibiHbiH IP-
anpecicis OpeIHIaIMAAbI, OlpaKk Ta Oy TEK TOMEHrI IeHreinl xarramaigapra
KATBICTHI).

TCP xanrayblH KOHIBIPFAHHAH KEHIH Xa0bapiaMaHbiH CErMEeHTTEPI xioepimin
oacraiiasl. JKioepymiiniyg Temenri aedreini IP-agpecinge cermentrep 6Ip HEMECe
Olpueme neiitarpammanapra Oesnine 6acravasl. JKeniui ete kene, nerrarpaMManiap
arymbeFa kemin tyceal, coman IP nexreiil omapmaH KaWTagaH CErMEHT KHHAKTAI
TCP oepeni. TCP Oapneik cermentrepai Oip xadapiamara >KUHAKTAN OTBHIPAIbI.
TCP — nmam mpomecc — amymibiFa XarramManapablH Kaaad >KUHAIATHIHBI TYPAasIbl
xaoapaama >xioepiim OThIPaIbI.

TCP xarramacCel — anymbiga HOMEPI OOMbIHIIA Oykia CermMeHTrepxal Oip
xabapnamara kuHakrauael. Erep kammaiima OIp xabapimama CerMeHTi >KOrairaH
HEMecCe OyJiiHreH 00JICa, KIOepyIire Kare KeTKeH CEerMeHTTIH HOMEPI xioepineni.
bynnai »xarmaina skioepymnl CermMeHTTi KaWTta xkioepyine typa kenemi. Erep ne
CerMeHT AyPbhIC KaObUIIAHFAH 00JICA, OHJIA &TYIIbl AHBIKTAYIIbI — KBUTAHIMSICHIH
xioepeni (ACK - acknowledgement).

Taiimep TCP xarramaCeiHza €H MaHbI3ObI PONbAl arkapagsl. Erep me
OenrileHreH yakpIT IMIHAE AHBIKTAYIIBI — KBHUTAHLMSICHI KEim TyCIereH 00JCa,
OHJ@ CErMEHT »KOFaIThUIFaH OOJIBINT CaHamaasl. byHaait xxaraaiaa CerMenTTi KanTa
XKI10epy mporeci OPbIHIAIAIbI.

1.4 BeiineaknaparTbiH TAPATY KbLIAAMIBIFBIMEH 0ACKAPY

beiineaknaparTel Oinarpiaaii Tapary yimiH ekl Ke3KapaCThl KOJIaHyFa
Oonazpl, oCipece, tapary >keniCiHiH CunarramMaChlH UTepy HEeMeCe OeiHeaKnapaTThl
CBIFBICTBIPY JToPexeciMen 6ackapyasl KAMTamMachi3 eTy. beineakmaparrtel — Tapary
KE3IHIE KemiHIH OoTKi3y KaOIMeTTImTiHIH JKkOFapiuayblH OONasIpMay  YIIIH
oenrinenren Oackapy oaiCTepin Heri3ri eki Typre Oenyre O0O0Jambl: YaKbITIIA
TEpe3eMeH 0aCkKapy >KOHE TapaTy >KbUIIAMABIFBIH TIiKeneil Oackapy. bipiwmi
xarmaiaa (meicatbl, TCP xarramacel ColikeC keneni) Oap sk0mak eHl JKemiHIH
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OTKI3y KaOInmeTThmiria >kOrapiay karmaidblHA COWKEC KeJeTiH YaKBITTBIK
VUHTEPBAIBIHBIH Y3aKTHIFBIHBIH ~ Oasty )KOFapaybl €CEOIMEH aHBIKTAY VIIIH
Texcepineni. MonimMerrep necTenepidiy >KOFaIybl AHBIKTAIFAH KE3/1€, YaKbITTHIK,
TEPEe3eHIH Y3aKThIFbl KEHETTEH TOMEHEH I KOHE TAPATYIbIH OY3bUTYBIH QJIIBIH
ananael. OAICTIH Kerticmeymiiri O0O0ibim, akmaparThl kIOepPy keslnmeri manga
OonareiH KimipicTep OOmbIN TAOBLIANBI, OHBIH KY3€re aChIPbUTYbl  aKIMapPaTThIK
necTenepain KanramaaH KioepiayiMeH 0aianbICThl O0IaIbI.

Tapary >XpUTIAMABIFBIH TIKEJEH 0ackapy kesinae Oap >kOJaK eHl TyPauTsl
MONIIMET  KOJNJAHBUIA[ABI  JKOHE  OCBhIFAH  COHMKEC  TAPary  IKbLIJIAMIBIFBI
OPHAIACTHIPBLIAIBI.

Erep xonak eniniyg Oaramay »XeTKIIiKTI HAKTBI 00jCa, OHIA MoJIIMETTEP
Tapary Ke3iHae Oy3yawl TiMzl OOmmpIpMayra OONambl, COHABIKTAH OCBHIHAAW OIIC
OeliHeaKmapaTThl MIBIHANGI yAKBITTA TAPATYFa THIMII OOJIBIT CAHATAIBI.

[IpiHAkBI YAKBITTA TAPATY JKBUILAAMIBIFBIMEH 0ACKAPy oAICTEPI akmapar kesi
cunaTTamMacCeIMEH 0aCKapy, apanackan 0aCKapy >KoHE KaObLIAAY *KArbIHIA OaCKapy
onmicrepine Oemineni. OCbiran ColikeC 0ap k0jaK eHIMEH OacTamkpl OerHeakmapar
arbIHbIHA YHKACTBIPY Kyprizineml, OainanbiC KaHAIBIH KOCy (emiipy) eceGimeH
OeiiHeakmaparTel KaObLIAy JKbUIIAMIBIFBI PeTTenenl Hemece ekl amiCriy e
apanacybl KOJmaHmbUIafbl. beiHeakmapar ke3l CumarramachIMEH 0ackapy omici
motiMeTTepal  OipaapecTi xoHe kenmaapecti Tapary Ke3iHae KOJAAHBUTYbl MYMKIH.
Momimerrepni  Oipampecti Ttapary kesinge QOS kepCerkiuniHiH YCBIHBUIFAH
MarbIHACBIHA JKeTy YIIiH OenrineHel, sFHu P JIeCTeNePAlH KAThIHACTHIK KOFATYhI
P, Gacramkpl AEHreiineH acmaysl KepPek. byn nexreit OeiHeakmaparThiH IIEKTI
eneysl OypMananybIMEH aHbIKTaNAabl. ChI3BIKTHI EMEC 0ackapy anropuTmi Keeci
dbopmynaap OOUBIHIIIA aHBIKTAIAIBI:

If(p < B,), (1.1)

r=min{(r+A4r), maxr},
else

r=min{ar, minr}

MYHJIaFbI I- OeiiHeaKnapar Ke3iH Tapary >KbUIIAMIbIFb;
AY — QIIUTUBTI KBUTIAMIBIKTHI JKEIENIETY;
0 —  OKbUIAAMJIBIKTBI  MYJIBTUILIUKATUBTI TOMEHJIETY
K03 uneHTi.

Tapary xbimamasirein TCP GaiinaHpIC mapameTpriepiHid, aKnapaTThIK
JECTEHIH MAKCHUMAIABIK KeJieMi, >keiige OaimanbiCThIPy YHIIH — yaKBITTHIK
UHTEPBAIIABIH KOHE P KO3(PPHUIIMEHT MOHI AHBIKTAIFAH 00JCA €CEnTey KOJBIMEH
OpHaryra 00JabI.

Kemanmpecti Ttapary kesinie axkmapar ke3iMeH Oackapy karaaiibiHaa
aKmapaTThl KAOBLIIAYIIbIIapFa OEHEMAIIMETTEP aFbIHBIH TAPATY YIIIH KONaapPecTi
IP- TOOBIH HEMECE OIp kaHamasl KOMAAHYybl MyMKiH. OCbhIFaH OaMIAHBICTHI



YKOFapPbIa KOPCETIITeH ChI3BIKTHI EMEC 0aCKapy ainroputMi HETI3IHAE OlpKaHAIIBI
KOnaaPeCcTi TapaTy >Ky3ere aChIPbUIIbl XKOHE KOJAK €HIH THIMJIl KOJIgaHyra KOJI
KeTkizenl, Olpak oprypal akmapar KaObuIZAyHmIbLIAPFA KBIBMET  KOPCeTy
UKEMIITITIHE IIBIFBIH KeTIPes|.

beiineakmaparTeiH  HEri3rl  OeJiMi OQiiIaHBIC  KAHAIBIHBIH ~ OTKI3Y
Kaoinerrinmirinig TemeHri aeHreiinge skiOepinenl xoHe KaOBUIIAYIbIH Keioip
KaOpLIAayra OOJIATHIHBIH KaMTaMachl3 eTeni. OTki3y KaOlmeTTimirin skOrapsaTKaH
K€3/1€ KAOBUIAAYIbIH JKaKCAPFAH CamajbUIBIFBIH KAMTAMACHI3 ETETIH IKOFAPFbI
JIEHTere KOCBhUIABL. Jlenreiinepmen Oackapy OeiHeaknmaparrap KesimMeH
0ackapyra KOJIaHyFa YKCaC KapaCTBIPFAH KBl KO3KapaC HETI3IHae »Ky3ere
aCBIPBLIAIGI.

Exinmri kepinicTiy 6aCkapy oiCiH KapacCThIPAMBIK, oCipece, OeifHeaKmapaTThl
CBIFBICTBIPY/IBIH JopPEekeciMen 6ackapy.

CoIFBICTBIPYABIH TYPAEHIIPY JopPexeciMeH OeifHeakmaparTsl aanTUBTI
KOzanay.

Tapary skpU1IaMIbIKTaPbIHA OeiiHeaKmaparTapabiH KOgaIany MyMKIHIITIHIH
amanranusiayblHa KAaThICTBI OPTYPII CTaHAAPTTAP MEH KOCBHIMIIANAP YIIiH, COHBIH
iminge H.261 sxome H.263, MPEG-1/2 xone MPEG-4 cramgaprrapsl yimiH
3ePTTEY  KYMBICTAPBI  OKyprisiami. OCbiraH  OalIaHBICTHI ecem  OTKI3y
Kaoijerrimirine  ToyemAl OUHAMUKAIBIK ©3r€Pe aaaThlH HEMECE OenriaeHeTiH
Oepinren TapaTy KbUIAAMIBIFBIHAA OCHHEAKTAPATTHl KOFAPFhI Camagd BH3YasIIbl
KaObLIAAYABI KaMTaMmacChl3 eryre  Kkemicitipinei. AnmanTtuBTi  KOmaIaHy
OeHHeaKnapaTThIK  CHUTHAIAAPIBIH TUCKPETH3AIMIaHay  mapaMeTpaepiHi
©3repyiMeH oHE OeMHEKaIPIAPABIH TaPaTy KBUIIAMIBIFGIH ©3T€PTY  APKBLIbI
JKY3€re aChIPbLIAIBI.

beiineakmaparTapasiH ASCTYPIl KOmepnapeiHad, MbiCanbl, H.261  skoHe
MPEG-1/2 CTaHAapTTaPRIHAA  OEHWHEKAAPIaPAbl  TaPaTYIbIH TYPaKThI
JKBLIIAMIBIKTAPBIHBIH JUCKPETH3ALMS MapaMeTPIePin o3repy KOIIAHbLIANbL. by
CamaHblH, KEHETTEH TOMEHAEYIHE aubin Keleni, oCIPece MIMHAMUKAIBIK IOPExKE
yuia. H.263  xone  MPEG-4 cranpaprrapeiHna PykCar ETUIreH yakbITTa
JIeKOmanaHa  aJIMalThIH KEeke  OerHexampiIapIsl oTKI3y  eceOiHze
OeriHeKaAPIaPAbIH TAPaTy KbULIAMABIFBIH ©3rePTy KEe3IHIE KETKITIKTI KOFapFbl
camaHbl KAMTAaMaChl3 ETY MYMKIHITI KAPaCThIPbLIFaH.

Ocpiran OaiIaHBICTHI AIBIHFBI OEMHEKAIPIAPABIH ~ KOATHIK  TI30EKTEeNyi
OTKI3IJIr€H KaIPablH YaKbITTBIH MHTEPBAIBI aFbIMBIHIA KiOepineni, Oy kOmepaiH
Oydepaa TOabIN KaTybIH OOIABIPMAMIBI.

MPEG-4 CTaHAAPTHIHAA oeiine OOBEKTTITE OeitHeKaAPIAPABIH
CHUTMEHTAIMSIAHYBI )KY3€re aChIPbUIaAbI, SFHHU OJ1ap JKEKE KOJATaHAIbI.

byn OeiineakmaparTel  KAObUIAAYHIBI — YIIIH  O€iHE  OO0BeKTiIepdiH
MaHBI3IBLIBIK JTOPEKECIHE Toyesal OeitHeakmaparTapabl ChIFBICTHIPYABIH SPTYPII
JeHreiepinae optypsi  OeiiHe 0O0BEKTiepAl amanTuBTI KOAAIAYIBIH KOFAPFHI
UiTITITiH KaMTaMachi3 eteni. MbICAib, 63rePMETreH PEHAET KbI3BIKTHIPY 00BEKT
TYPiHaeri OeiiHeakmapar PeHMEH CanbICThIPFAHIA XKOFaPFbI Canaaa oepinei.
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bacter mocene 6OmbIn, OEPIAreH >KbUIAAMIBIKTA OEHHEAKmapaTThl Tapary
Ke3iHaeri CaHIbIK OJIEM/l aHbIKTAy OOJbIN TAOBUIAALI. bypmanany maopexeciHiy
Tapary OKbUIAAMIBIFBIHA  TOYEmlairi -  OeiHeMoniMETTePaiH  aHBIKTAIFaH
JTUCKPeTH3alusuiay mapaMerpi yirH O iHe aFbIHHBIH CTATHCTUKAIBIK CHIATTAMACh
eckepiieTin MOAEN Ik Ko3Kapac HETI3IH/IE aAIbIHYbI MYMKIH.

KakerTi camanmbsl Taparyapl KamMTamaChl3 €Ty €CEeOIH MIeIry ONTHMH3ALIHS
TEOPUSACHIHBIH MAaTEMAaTUKAIBIK 9aiCiHe Herizmenenl. backa »xarbiHAH KaparaHna,
XKenmHIH oTKI3y KaOlnerrtijmirine ColkeC OypMAIaHyAblH MHHHUMH3AIUSIIAHY
CTPATErussCHIMEH >KACAIFaH KE3/€, HAKTHI jKaOABIKTHIH CHIIATTAMACHIH E€CENKe aia
OTBIPBIN @manTaus omICl Jky3ere aceIPplIybl MYMKIH. ECenTiH OnTuMasibIk
memiMi OyTIHCAHABIK OarmapiaManiay TeOPHsCH oICIMEH aIbIHYBl MYMKIH.

Con CusaKThI OeitHeaKmapaTTapabiH OypPMaiaHysl HAKTHI OAWIAHBIC KAHATBIH
KOJIJIaHy aPKBUTBI TAPATy JKOHE KAObLUIAAY KE3IHEr! KATeMIKTePIEH TYbIHIAHIbI.

Kabbuiganarein OeiHeaKnmaparThiH CamaChiH KOFapIary yiniH KaTemikrepi
TY3ETETIH 9aiCTeP KOmaubLIaasl. byt omicrep keneci 6emimae KapaCThIPbLIFAH.

1.5 BeitHeaknaparrapabl TAPaTyaarbl KATEJXIKTEPAl TY3ETY diCTEPI

Keii6ip Oeitnemasimerrep tumi yiriH (MBICATBI, MOTIH YIIIH) MAIIMETTEP
JecTenepiniy KOFaIybl exiTanai »oHe KimipiCTep canmapsiHaH qa OelHeaKmapaTThl
KaobuIIayra 00samel. beiHEeKePIHICTIH JUHAMHMKAILIK (parmMeHTTepi 6ap 6acka
MOJIIMETTEP TUHI yIIiH, KeWoIp MomiMETTEPHAIH >KOFanybl KaObuiaayra OOJNATHIH
OO0 TAOBLIAABI, AT KiIPIC CanmapepiHan OelHeaKnaparTapabl KaObUIay MyMKIH
emec. MomimMerTep aecCTenaepiHiy >KOFalybl jKarJdaiblHAA aKmaparThl  KaJImbIHA
KeNTIPy KaHAIIBIK (TY3€Ty) KOmanady JoCTypPJi omiCi apKbUIbI HEMECE >KOFaUiFaH
MoTIMETTEP Il KalTanaH I0epy apKbLUIbl KAMTAMACHI3 ETYy MYMKIH.

Hakrtel yakpiTTa O€iiHemoniMerTepai TaparyablH epekmeriri  akmaparTbl
KI0epy ke3iHne karenikrepal OakpUIAMTBIH aPHAWBI oAICTePAl KOJIIAHYIbI TaIam
ereni, KaremkTepre oCepmirin TOMEHIAETYAl JKATKbI3yFa OOJAaIbl, SFHU KATENIKTIH
TYPIH ©3repTy, KaremikTepl xaceipy. ECke TyCIipiaren auabplHFbl Y 9aiC TapaTy
KOHE KaObLIanay >KaKTapPbIHAA JKY3ere aChIPbUTybl MYMKIH, OWTKEHI KaTemikTep i
»KaCeIPy OeitHeakmaparTap bl KaObLIIay Ke3IH/Ie Ky3€ere aChIPbLIaIbl.

1.5-cyperre karemikTepal 0akbUIAYIbIH SPTYPIII JEHTEHIEPIHIH OPEKETTECYIH
cumarray Cyi0acel kenripiniren. KaWraman ki0epy JecTenepmin  KenmiaeH
TaCMaady KesiHae »KOrauraH JECTeNepal KaambiHa KenTipyre MyMkiHzaik Oepei,
OHJIA KATeaiKTepmai »KacCeIPy >KOHE Oyiapra CEe3IMTaIABIFBIH TOMEHJETY Ke3IHIETI
KaTenikTepaiH opeKeTi OeHeaKnaparTThl CHIFBICTHIPY MOPEKECIHIH ananTalusIaHy
ecediHae KamMTaMachI3 eTinenl.

Tysery kOnganayslH KOJAAHY TAPATYAbIH a3 KigIPICIHAE apTBHIKIIBUIBIKKA HE.
Byn omiCc CerrbutFaH OeifHeakmaparrTap arblHbIHA KOCBIMINA aKmaparThl KOCyFa
HEri3nenred. byn >kOFainFaH JecTenep MolIMETTEPIH PEKOHCTPYKIHMS jkacayra
MYMKIHIIK Oepeni. APHAIBIK TY3€Ty KOAanaybl Ke3iHae OEHHEArblH MAIMETTEp
cermMeHTtiHne OemiHeni, MyHIA 9P CErMEHT K TMAKETTEPre >KUHAKTAIAIbI JKOHE
KapamaipiM  OJOKTHI ~ KOmanady KeMmeriMeH N JeCTeneH TyPaTbiH  OJIOK



renepanusutanansl, N> k. OCbgaH apHaIBl  KOAEP «  AECTenep TOOBIH
OpPHANIACTHIPAIBI KOHE  JECTENep >KOFalyblHA TYPAKTHUIBIKTBI >KOFaPJIATAThIH
KOChIMIIIA JECTENepAl Kypaapl. N  TapPaThUIFAH JECTEJIEPNEH K-JaH KEM eMeC
JecTenep KaObUIMAHFAH >Karmaiaa TaparblUIFaH OEWHEeAKNnpPapaTrThl TOJIBIFBIMEH
KauIrbIHa KenTipyre 60manel. Kasmbiaa kentipy Kaobuiaady *arbiH1a O0JIFaH IbIKTaH,
APHAIBIK KONMAIay Kemaapecti TaparblIFaH OeHHeaKnaparTel KAOBUIIAYIIBLIAP
apaceiHaH ©3 OeTIMEH >Ky3ere achIPbLIaJIbI. Ak=n-k necrenep apTHIKIIBUIBIFEI
CUTIapbpIHAH  OJAPABIH  Keibipeyl  OedHeakmaparTel  TapPaTyablH  CaraChiH
KOFITHAWTHIH OTKI3y KAOIETI MIEKTEIreH apHa XKAFAAiIa MEKTeryl MyMKIH.

by ocipece oprtypii mapaMerpiii skoHE OIPKAIBINCHI3 KYPBUIBIMIBI TAPATY
XKeuinepl yuriH MaHbI3Ibl.

Kanamaplk  KOmanayblHBIH  KEMIIUTITT  OOJBIT  aKmaparThl  TAPATyIbIH
KBUIIAMIBIFIHA TamanTapasiH N/K ke3iHae >k0rapsl OONyBI JKOHE TapaTy Ke3iHme
Kigipicrepaiy okOrapeutaysl OOnbin TaObutaael. Ce0ebl, aexomep amapiMen K
necrenepai, 4K apTeik mecrenepal aHeIKTap anAbiHAa, Kaowuimaysl Tuic. Coman
KeiiiH raHa KaObUIIAHFAH OeMHeakmaparThl KOPCeTy MyMKIHmiri 60mamsl. OChiaan
0acka, KaHAABIK KOMainay OepIareH apThIK JOPEKEre COMKEC KeeTiH, aKknapaTThiH
’KOFaTyBIHBIH ©3r€PMEHTIH CunarraMachinaa oipmama THimal OO0 KeIedl.

Kasipri yakeiTra npuoputeTi 06ap komamay omici 3eprenyne. bynaa
TYTBIHYIIBI OPTYPJIl OEHHE arblH CerMeHTl yIIiH OPTYPJl KATETIKTePIl Ty3eTy
Topekecin opHaryra MyMKiHmiTi OOnanmel. bynnmai keskapac taparan  MPEG
CTaHJIAPTHl YIIIH BIHFAWIBI OOJBIT TAOBUTAMLI koHE |- xanpueiH P — kampmed
CanbICTRIPFAHIA IPHOPUTETI KOFaPhI. byt 3 ke3erinae B-kanpmen CanbICThIPFanaa
MAaHBI3AbI O0JIBIT TAOBLIAIEI.

TapaTyIIb] Ka0BLULnayrsl
O?ﬁHE—‘ _; [[E— .Ha'rﬂm-'q'pm waremEtepmi L
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nucrei
3 cerry 3
KaTeIKTepOeH KaTemKTepOeH L
eCKepTY Komem | CCREPTY KaiTa
ACrOnem TJPEIT}.T;I
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o # # JOF ATV IR H
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UDP UDP y I
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C: Hureprer :}

1.5 cyper - beitneaknaparTsl Tapary/Kaobliaay Ke3iHae KareaikTepal 0aKpLiay

Kananasik kOnaiay omiCiMen karap OeiHeakmaparrap kesiH x0panay oiCi
KOJIIaHbUIa el AKmapar TypiHe KapaMacTaH APTHIKIIBUIBIK OJOKTHIK KOITAPMEH
eHrI3IIETIH KAHAIABIK KOjmanayaaH OeiHeakmaparrap KesiH —KOjasayabiH
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A PBIMAIIIBUTBIFBI, OEHTHEAKTAPAT MATIMETTEPIHE KOFAPFHI JTOPEXKEI CHIFBICTHIPYIbI
KOCy eCe0iHie *y3ere aceIpy OOJIbIN TAObLIA/IbI.

Oceiran OaWaaHBICThI JECTENEPAIH JKOFIYhI )KaFAaibIHAd KEHOIp sKOFaIFran
camaceiMEH (PyKCaH eTijeriH) OeifHeaKknaparTThl KAIbIHA KENTIPYy Kypriziaei.
Kananaelk kOmanaymeH CasibICTHIPFAHIA OEWHEAKnapar Ke3iH KOJaIay/blH
APTHIKIIBUIBIFBL KIAIPICTEP I a3aiTy OOBIN CAHAIAIbI.

1.5-cyperre kairtanamn Tapary pexxuMi KapacTeIPpUIFaH. byHna necrenepin
YKOFAITYBI JKaFIalbIHIa KalTaman Tapary CypPaHbIC TypiHae OeliHeakmapaTr ke3iMeH
KaWTasan 0aiIaHbICTRIPY PEKUMI )KY3ere aChIPbLIAIb.

Kaiitanan rtaparyaslH kemmimiri- >xenl OOMbIHINA aKmapaTThl TaPaTyIbIH
YVAKBITBIH IIAMAMEH YII €Ce eCeilty OOsbIm TaoBUIaAnl (OACTAnmKbl TapPaTy —
KaTanan taparyra CypaHeiC — Kataman tapary). COHABIKTAH KaWTaram Tapary
OeifHeaKmapaTThl a3 YakbITTa JKETKI3Y KAFJANbIHIA HOTEXHUENl HEMECE KaObuIIay
JKarblHAa ~ YJIKEH KOJIEMIE akmaparTelk Oydepain 0ap OO0mybl KaraaibIHIA
HOTEKHUEJT OOJIBIN TAAbUIAIbI.

Kaitanan Tapary pexuMiMeH Oackapy onerre 0ap YakbIT HHTEPBAIIBI
arpIMBIHAA KOPIHYyre MyMKIHZIiri JKOK  JeCTenepal  KaWTamam — Tapary/abl
OOnasIPMayabl KapacTeipansl. bynmai 6ackapy »xki0epy »arbIHIa )KOHE COJI CHSKTHI
KaObUIIAY OKAFBIHIA J& JKy3ere acelppuiybl MyMKiH. Kemaapecri Ttapary
KarIaibIiHIa OEHHEaKnapaTThl y3aK YakbITTa KETKI3eTIH KOJJAHYIIbUIAP YIIIH
OPHATACTHIPBUTYBI KEPEK.

beiineakmaparTel TApPaTyAarbl KATETIKTEPIIH KepiHI TYPyBIH TOMEHJETY,
aKmaparTbl CHIFBICTHIPY JEHreriHae HoTtexueni Oompmn  Tadbudapl. OChIFaH
OaiiIaHBICTBl  AKIMAPATTHIK JECTENepPAl »KOFalTy KesiHne OeitHeakmaparTapIbiH
Oypmanany JopexkeCiH OKmiayiaady >KOoHE KATeaiKTepmiH TapalyblH OOabIPpMayFra
MYMKIHIIK Tyanbl. Byn opOip kabarra oprTypii  ChIFBICTBIPY AoPEXKECIiMEH
OeiiHeakmapaTTapasl YChIHY «KOIMKAOATTH KYPBLIbIM €CEOIH/IE KO KETKIZe Il KoHe
op Kabar yiriH akmapar OeJiriH KOFaITKaH Ke3/1e KAObLIAAHATHIH CANAIbUILIFLIMEH
OeifHeakmapaTThl KAIIbIHA KEATIPIayiH KaMTaMack3 eTei.

Oceingait omiCTep axkmaparThiK AECTENEPmiH >KOFamybl Ke3lHAeri TypPakThl
JKOHE CBIFBICTBIPY JTOPEKECIHIH ONTUMHU3AIUACH )KaFbIHAH KaPaIIbl.

AkmaparTel KOFanTy Ke3iHIe OypMananyablH, OaNWKATybl  JIIBIHFBI
KOFQIFAH TOJBIK OEHHE KAAPABIH AaybICTHIPBLIYBIMEH TOMEHEYl MYMKIH, COJI
CUSIKTBI KEeKe OypmasianraH OeiHeKepPIHIC OJOTbIH AIIBIHFBI Kaap OJOrsIHA
HEMECe OeitHekepPIHICTI e3repTyaiH JUHAMHMKAIBIK Heri3iHaeri MaJTIMETTEP
AKCTPANOIIALMS OJOThIHA aybICHIPYFa O0IaIbI.

1.6 TenexkOMMyHUKANMs KeJlJIEPiHAe OeiHeakmaparrapabl Tapary
dniCTepiH Ky3ere acoIpy

beiine moniMETTEPMEH KYMBIC ICTEY YIIIH apHAIFAH Keniepal xodanady
Ke3iHae, MIHAETTI Typme OeliHeaknapaTTapabl ChIFBICTBIPY  OmICIiH KOHE
AKMapaTThIK JKeNl TYPIHE KOJJAHBUIATHIH aKMaPaTTHIK KyPaIaapabl AYPIC TAHIAY
kepek. JKemineri Oipinminik eHCi3 OpPbIH OyJ1 - CepBep 60sbin TadbUTAAB. Konrerexn



CepBepnepaiy APTHIKIIBUIBIFEI — JUCKIIIK JKHHAKTAYIIBIMEH OACThl TYPIATTAFbI
aifpIpOacTay  KbUIIAMJBIFBIMEH  INEKTEJNETIH HAKTHl  YAKBIT  aPAIBIFBIHIA
oOeiinekepiHiCTepai Tapary 00w TaObLIAAR. BeHHECHTHANT — KUHAKTAYIIBI YKOHE
Y3IIKCI3 MoIIMETTEP arbIHbIH KOPCETEal JKOHE akmapartapabl sKeke ¢GparMeHT
perinae ecenteiiml. OpTamblK MPONECCOPFA MAMIMETTEPAIH TYCY >KbUIIAMIBIFBI
’KOHE COFaH CoMKeC, OeWHEMOIIMETTIH Y3IIKCi3 arblHbl JUCKTAH CaIbICTHIPBII
OKBITY OpTama OENriIEHreH SKbUIMAMIBIKIEH AHBIKTIAIbI, SFHU (aiIIbIH
TI30EKTEH CATBICTBIPBUIBIN OKBITHLTYBI XKYPrizinemi. Com CUIKThI 6TKI3y KaOlIeTine
CaTBICTBIPBIT OKYJIaPFa KATETIKTEP Il TY3EeTY Al TaIAIl ETYTre MIaFsIPhUIFaH KimipicTep
Tepic ocep ereni. JKexe momiMeTTep mecTenepaeH 6ac TapThein, Oy KexepriaepaeH
aifHaUTBINT KeTyre 00yaapl. by OeitHekepiHICTIH CamackHa a3 OliiHe.

backa HyCka- OpTaibIK IPOIECCOPILI TEKCEPII MIBIFY YIIiH OelHeTPaUKTI
xki0epy kepek. CTanmapTThl OMHECUTHAIIBI TAPATY ECenTeyal KKeT eTneH Il )KoHe
eHri3y/imbFapy KYPBUIFBICHIHA JTUCKTEH MoJIIMETTEPAl TIKenei xkioepy ecebimeH
cepsepaiy oTki3y KaOlIeTiH ynkeityre OOmanpl. bBeiHeMonmIMETTEPMEH KYMBIC
iIcTey Ke3iHme ChIPTKBI CakTay KyPbUTFBICHIHBIH (CCK) *xblimam sxyMbIC ICTEYI KoHE
KKETTI KeJeMal KamMTramaChi3 €ery OOjbln TadbLiampl.  Ecemrey kyiecinae
auFamKpl (9pAaibIM KOJIIAHBUIATHIH (aiyiaap CakTanaabl) oHE eKiHIIK (CHpPex
KOJITAHBUTATHIH (haiiaapapl CaKTayFa JKoHEe Pe3epPBTIK KeIrlipMeney yIIliH KbI3MET
ereni) CCK konmambutagel. JIOkamapl skemiaepaiy, MAKCUMAIIbI  OTKI3Y
Kaoinerrinirin kamramace3 ery ymiH, amramksl CCK perimgpe SCSI - (Small
Computer System Interface) unTepdeicri sxuHakTay KOmAaHeuiamel. Omap 8-
paspsaTel  HEMece 16-paspsarel SCSI (TeopusuibiK TYPAE aybICTHIPYIBIH €Ki ece
YJIKEH JKbIIIAMIBIFBIH KAMTAMACKI3 €Te/i) IMHMHACKIMEH JKYMBIC ICTEYTe apHAIFaH.
OceIHgait xuHaKTayIbUIaPAbpIH OlpHEeme Typaepi 6ap: SCSI — 1 xone SCSI — 2 -
aybICTBIPY KbUTHAMIBIFEI S5 Moaiit/c, Fast SCSI -2 — 10 Moaiit/c, Fast Wide SCSI
- 2 - 20Moaiit/c xone Fast-20 SCSI - 40Moaiit/cC.

SCS|  kuHakraymbUIAPBIHBIH  YIKEH KeJeMIl akmaparTapisl  Cakrayra
Kaoiieri 6ap.0ip KOHTPOIIEPre Cerisre neiin 8-paspsaThl jkoHE OH OECke aeiiH
16- paspsaTel  kMHAKTAYIIBI KOChUTybl MyMkiH (SCSI  kontpomiepi  SCSI
muHaCeIMEH CepBep mmHacel apansirbiaaa PCl, VME, EISA, ISA  xoHe Ttarbl
Oackaapsl CUSKTHI KOTIP KyPab).

Tarer ma 6Ip momimerrepai cakray TeXHOnOrusCel aptrThutbiHFaH (RAID)
JTUCKIIK )KUHAKTAY MATPUIACKIH KOJIaHyra Heri3aenred. bynna OipHemnie quckrep
Oip Tyrac Oo0aem kapanamel. RAID Ttunti kuHAKTAyaRl KOJAJAHY CaKTay
KYPBUIFBICHIHBIH KOPCETKIIIH KAPAMHAIIBIK TYPHaTTa XKaKCapTyra MYyMKIHIIK
oepeni, KaremikTepAeH CakTay JOPEXEeCiH  skOrapiaTambl  JKOHE  JKaHA
YKMHAKTAYIIBLIAPI6I KOCY »KOJBIMEH JKUHAKTAYIBIH KOJIEMIH apTTHIPyFa MYMKIHIIK
oepeni. JIOKaIABIK K€l apKbUIBI OEHHEMAIIMETTEP Al TapaTy TAPATHUIATHIH YKOHE
CaKTamaThlH aKHapar KeJeMiH KbICKAPTY VIIIH MOTIMETTEPAl  CBIFBICTHIPY
TEXHOJIOTUSCHIH XKY3€ere acwlpyapl Tanan ereni. beHemManiMeTTEPMEH JKYMBIC ICTEY
KE3IHIE ONEeTTE KAAPIaPAbl KONIAHY JKHIIITIH KOHE PYKCAr eryiH (9KpPaHaarsi
OeiHEeKePIHICTIH MeImepPi) TOMEHIETE/II.
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belinemMOHTaXay Ke3iHAe aynan0 CHTHATIAPMEH KYMBIC ICTEYre MYMKIHIIK
oepmece e Motion JPEG omici Oipmama arrakTel OOMBIN  CaHAIAIBI.
AJTFAIIKBICHIHAA OYJ1 TEXHOJIOTHUS JKbUDKBIMAWTHIH OCMHEKOPIHICTEPI CBHIFBICTHIPY
YIIIH apHaJIFaH, OWTKEHI JUHAMHUKAIBIK OeiHekepinic, 30 kaap/C KuiikmneH
Oipeyinen COx Oipeyi ke3eriMeH KO3raiIManThIH OeiiHeKoPIHICIHIH TI30eriH yChIHyFa
apuaigrad. ArtanraH TEXHOJOTMSHBI  TONBIK ~ MACIITa0Thl  OeitHeKepiHICTEPIH
OOsMaIAMTHIH TI30EKTEH KeImlpMENenenTiH jkeke kampuapabl nudpiblK dhopmara
TYPIEHAIPY YIIiH KOJIaHyra O0mambl.

MPEG-1 xone MPEG-2 crangapTTapsl annapaTThIK JKOHE OarmapaaMaitbIK
KYPBUIFBUIAPABI  KOJJTAHYMEH MOJIMETTEP I CHIFBICTRIPYbI  yitrapansl. MPEG
oMICIHJIE aKMAPATTHIH APTHIKIIBUIBIFEI Kaapiapaa 00a sl )KoHe OeHHE KaapIapIbiH
TI30EKTENTeH TYPiHAE udGEPEHIMAIABIK KOy JKOJBIMEH  SKOHBLIAIHI.
HotexxueCinae xeke kanap aepoec MaiiMer 31eMeHTi Typinae cakranMaiiasl. JKeke
Kapabl KAIIBIHA KETIPY VIIIH aaAbIHFbl KaapaapaaH epexiesiri Typaisl akmapar
001y KEepex.

JPEG ogmicin kOnmanyra kaparanga MPEG  opiCiHiH — ChIFBICTBIPYIBIH
HOTEKMECI alTaPJIBIKTAN »KOFaPbl, ONTKEHI KAHAIABIH O©TKI3y KaOlaeTiHiH Taga0bl
atapibikTai skymcak. backa sxarpinan kaparanga MPEG oxiCiMen CwIFBICTHIPY,
ONIETTE AKMAPATTBIH YJKEH KOJEMJIE OFaybIMEH XAHACAIbl JKOHE OEHHEKepPIHIC
ccaracsiHa oCep erejil.

MPEG-1 crammapter 1l-mem 1,5 MOuT/C Tapary IKbUIIAMILIFBIHAA
Komaneuiaap! xoHe 200:1 nediin ChIFBICTHIPY JTOPEKECIH anmyra MyMKIHJIIK Oeperi,
Oipak oOeiinexopiHiCTiH CamaceiHa KaHararranapiaelk 100:1 KarelHACH KE3iHIE
cakrananbl. burrik OeitHE jkyieci kemerimeHn ambiHaTRIH VHS OelinekepiHiC
canaceiMen canbeiCThIpFanaa, NTSC crammapreinga CexysuabiHa skuiiri 30 kaap
0osran ke3ne 352x240 nykTe pykcar ery kamramacsei3 erineai. MPEG-1 crannapTel
HETI3IHEH Koximri oeitHekepiuicTep JKOHE MYJIbTHILTAKAITAOH IBIK
oeitnekepinicTepai Tapary kesinme kKOoimamyabl Ttadamel. MPEG-2 cranmaprsl
Tapary CTaHaapThl JEHIeHiHae OeliHeKkoPIHIC CanacelH KOIIAiab! skoHe 7-8MOuT/C
MoTIMETTEPAI Taparyaa KaHAIABIH OTKI3y KAOIIeTTimirin ramamn eTesl.

Wavelet rexunonorusacet JPEG TE€XHOJIOrHsACHI CHSKTBI KEKE Kaapiap yImi
MomiMETTEPAl Keke KOomadayael Kapacteipamel. Oceiran  OaitmaneiCTel JPEG
TexHONMOrusChiHaH Wavelet TexXHOIOrMsChIHBIH —AHBIPMAIIBLIBIFB, OEHHEKAIP
KOAanay Ke3iHJIe KEKE MUKCeJ O0kTapsiHa Oeninoeiai. Horexuecinae, 0Cwl oaiCTi
KOJITAHY KE3IH/E TYbIHJIaFaH KEMIIIJIIK, YJIKEH CHIFBICTHIPY nopexecimen JPEG
onmiCIH KOJIIaHy Ke3IHaerl TybIHIaraH KEMIIUTIKTEH aiibipMainbuibiFbl 0ap. Wavelet
TEXHOJIOTHSCBIHBIH KeMIIIiri - OOBEKT meTi OOHbIHINA OeiHEeKopPIHICTI eneyil
CBIFBICTBIPY OOJIBIT TAOBLIAIbI.

Intel Indeo sxome True Motion S TexHONOrHsIaPBI, CTAHAAPTTHI AEPOEC
kommoerorepepae 30 kamp/C KWIiKOeH OEHHEAKmapPaTThl TOJBIK — OKPAHIbI
KAHFBIPTYFa MYMKIHAIK OEperin MojiMeTrTepai AexkOjandy »KoHE KOjaiay
OarmapaamanbiK daicTepal skysere aceipamsl.  Indeo omiCiMeH ChIFBICTHIPY 0ACKA
omiCTepre kaparanza a3 MeJepAeri IIBIFBIHAB Tanan ereni. belnexepiHiCTiH
camacel aca >kOrapel OOJBIN INBIKOANHABL. bipak, erep Oy MaHbI3IbI 00IMACA,



KyPaiapl SKOHOMAY, SJETTE OChI KOFATYABl aKTam mbiFapangsl. 1rue Motion S
onicCi 6eitHexePiHICTIH aca >kOrapsl CanaChlH KAMTAMACKI3 ETE/I].

Apple Video omiCi KOMMIBIOTEPIIK MYJIbTHUIUIMKAIMS YIIIH ©TE BIHFAMIIBI
0O0JbIN CaHAmAbl, al KoaiMri OerHekepIiHICTEeP yuiliH aca wbiHrFaiasl emec. Radius
Cinepak (Apple xone SuperMac Tehnology Oipiecken exmipiCi) TEXHOIOTHSCHI
oarmapiaamansiK KOaekTl yCoiHanel. Herizsinen CD-ROM mMyabTUMEIHSIIBIK ©HIMIE
Komaueiafel. On  MonmiMETTEPl ChIFBICTBIPY Ke3lHAEe oTe 0asy »KYMBIC ICTeH/l,
OipaK  ChIFBICTBIPYABIH ~ MaHBI3ABI  JOPEXKECIH,  JKAHFBIPTYABIH  HKOFaPFbI
KBUIIAMIBIFBIH JKOHE OEHHEKOPIHICTIH KAKChl CamaChlH KaMmTamacChl3 ETel.
berinemoniMeTTePai  JKAHFBIPTY  JKOHE  JEKOjanay AnmaparTelK  JKOHE
OarmapaamMaiblK KYPBUIFBUIAP aPKBLIBI KY3€re acelpplaanbl.  barmapiamMalsik
omICTEP ammaparTeIK 9MICKE Kaparanma Oasy >kyMmbIC iCTeiial. belinemanimerrepmi
Tapary Ke3iHae JIOKAIAbI JKEJIUIEpPae eHIMILIKTI KOFapiaaTy YIIiH oJIeTTe
Xarramasap Heri3iHae MaIIMETTEP arbIHBIMEH 0ACKAPY bl KOJIAAHAIbI.

Bipiuimi - Starlight Networks ¢upmaceineiy =~ MTP (Media Transport
Protocol)— >xoraprel MPUOPHUTETTI OEHHEMANIMETTEPTE  KOCY JKOJIbI aPKbLIBI
Oarmapiamaiay KeMeriMeH OeiHEMONIMETTI Tapary yUIiH KAKETTI KETIHIH 6TKI3y
Kaoiierin kamramace3 ereni. Exinmi ke3kapac mynpruMenus sxyieci yuin Novell
bupMacel apKbLUIBI OHIEN/II KOHE >KENHIH JKYKTeNnyl Ke3iH[e >KeKe Kaapaapbl
JAKTBIPBIN TACTAYAbI KAPACTHIPAIBI.

Kinent/cepep apxwTeKTypaChIMEH HEMECe TYHIHIEPAIH TPHOPHUTETIHCI3
JOKIIBIK KeNJepae MyJbTUMETUSA-MAITIMETTEP I TapPaTy Ke3IHIe MaHbI3Ibl
Oereyin  OOmbIm  >k€diHIH o3  OOmpmm  tabbuiaael.  Kasipri  yakeirTa
OeifHeakmaparTapasl TapaTy yHiH =~ KaHgai OaWaaHelC TyPl TaHIAMAIbl OOJIBIM
TAOBUIATBIHABIFEI QI HAKTHI LIELIIJIMETEH.

1.7 IP-xenici apkpLIbI OCiiHEOAIIAHBIC OPHATY

XanpIKaPAIBIK OaiIaHBICTAPIBIH TAMYBI JKOHE «IBICTATBUIFAH» OTaHIBIK
CepikTepMeH >k00aHbl »kacay oCipece KpICKA camap  Ke3iHjaeri karaaimapaa
camapJblK MIBIFBIHAAPABI YHEMIEY MOCeneCin o3exti eremi. Moceneni memrymiy
KypainapeiHbiy 0ipi 60mbin IP- sxemici apkpuIbl OEHHEKOH(EPEHIMSIHBI KOJIAAHY
00 TadbuTaNBl. IHTEPHET apHACH! OOMBIHIIA OEMHEKOH(EPEHITNS KAIBIKTHIKTAH
OKBITY JKOHE MEIMIMHAIBIK JUArHOCTUKAIAP YIIIH TAPTBIMIABI OOJIybl MYMKIH.
Tenepususnplk OarmapiaaManapnd KaparaHaa WHTEPHETTI KOJIAHBII  OKBITY
OKBITYIIIBI MEH YHPEHyIl apaChIHAarbl AUO0I0rKa oKene i, Oy mponecti THimMaipex
ereni (Oyn texumomoruss AKII sxone Eypona yHWUBEPCHUTETTEPIHIE KEHIHEH
kosnanbuiateiH WWW ofiiCie TaOBICTHI TYPIE TONBIKTHIPYBI MYMKIH).

beiinexondepeHnusHpl  OTKI3y ymIiH ewuTkizy Kaoineri 56-128kout/c
U PIBIK APHAHBI HEJIEHYI KAKETTI.

Erep apna Oyran MymkiHzaik Oepmece aynuOKOH(DEPEHIUSMEH MIEKTEITyTe
oomanel.  JKyMBICHIBI ~ CTAHUMSHBIH ~ CTAHAAPTTHI  KYPBUIFBUTAPBIHAH — 0ACKA
oeiinexkamepa MeH MUKPOGOH B! KOCY YilliH HHTEPGENC kepek eriaeni. Oxerre, Oy
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I/IHTepcbeﬁC ayau0  KoHE  BHJIEO ,uepeKTepJ:[i ChIFBICTBIPYABIH  dlnapParThl
CyJ1I0aChIMEH K0 IbIKTUTA IbI.
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1.6 cyper - IP - xeniCi apkbuUIbl OEHHEOATAHBICTHI OPHATY
beiinexondepennus yuiH Tanan etineTiH apHa KONarbl KHKETTI Imenryl
KaOIeTTI *oHE KaAP  KWITIMEH aHbIKTaNaabl. beliHeHi tarapy ymiH KepekTi
apHAHBIH TaIanTapsl 1.2- KECTEre KETIPIITeH.

1.2 xecre - beitneni OpHATY yIIiH KEPEKTI apHA TaIa0b!

Kanp Dkpan enmemi (24 TyCtik OUT)
kuutiri/c
30 1280*1024 | 640*480 320*240 160*120
900 Mo6wur/c | 211Mo6wuT/c 53 Mout/c 13 Mo6ut/c

1.3 - kecrene TyCti OeiHeney yirlH MuKCensre 24 OUT KoHe Kaapsap *KHIiri
30/c ymin Oepinerin OeitHenepexTepai SPTypPil AoPEKEene ChIFyAbl Nainaiany
Ke3IHIErl oTKI3y KAOJIETI KENTIPIITreH.

beiinexondepennus ke3iHae OeiHenepal  ChiFyra APHAIFAH  KAUIIIBI
KaopLIHanran cranpaprrap 6onem JPEG, MPEG, H.261 Tab0emansl. Onerre omap



OarmapIaManblK TyPae, KEHAEe anmaparThlK TyPAe 1€ Ky3€ere aceipsuiansl. Erep
oyria UDP mynpruMenua yiiH 0a3aiblK TPAHCIOPTTHIK Xarrama OOJIbIN Ta0bLICa,

JKaKpIHAAFbl yakpITTa OHBl RTR  wiFeICTHIPanbI xoHE RSVP  xome ST-II
TOJILIKTBIPABI, Oy1aH Cana MEeH CEHIMIITIK sxOrapiaysl OlLTiHe .
1.3 kecre - beitnenepexrep i opTypIl 1oPekee Chiry
Jlepexrepi DKpaH emiemi
CBIFY
Jopesxeci
30 1280*1024 640*480 320*240 160*120
100:1 900 Mowur/c | 211Mo6wur/c 53 Mowur/c 13 Mowur/c
50:1 18 4,22 1,06 0,26
25:1 36 8,44 2,12 0,52
12:1 75 17,5 4.4 1,08
8
6:1 150 35,1 8,8 2,16
7

1.8 TanChIPMaHbIH KOWBLIBIMBI

byn mumaomasik skymbiCTa IP skemicinme OeitHeakmaparrapabl  TapaTryIblH
Oereyiikke TyPaKTBUIBIFBI 3EPTTENyl JkaHE Herisri mpPOTOKOIIap, KOAEKTEP,
OJIaPIBIH APTHIKIIBLILIKTAPEI MEH KEMIIITIKTEP] KAPACTHIPHLIAIbI.

Exinmi Ttapayma IP — >xeminmepiaeri BUPTYalJbl >KaJFacThIpyjap >KOHE
PYKCATTBUTBIKTBI IIEKTEY TiH KOJIAHIIbI )KOJIaphl KapaCThIPBLIIBL.

Yuriami tapayaa emipTiprmiaik kayincCizairi macenenepi KapacThIPbLIaIbI
JKOHE 3JIEKTP KAyircCi3airi skoHe TaOWFH sKaPBIK eCEenTeiHe .

CoHFBI TAPAY - SKOHOMUKAJIBIK 061IM, OHJIA HHTEJUIEKTYAIIbI EHOEK 0aFrachI
MEH KYPBLUIBIM KYHBI €CEITEITEH.

2 IP- xkenisiepaeri pyKcaTThLIBIKTHI IIEKTEY

2.1 IP — xesiziepaeri BUPTYaJabl KAJIFACTHIPYJIap

«IP - xem» Tepmuni (myHaa IP —Internet Protocol, sxemi apanbik mpOTOKOIT)
TEXHUKAJIBIK 9JcOMETTe aWTapJIbIKTall KEHIHEH KOJIIAaHBIC TalKaHBIMCH, ajlaijia
OFaH OeKITIIreH Oenruii KaTaH aHBIKTAMAaChIH Ta0y KUBIHIBIK TYFbI3Abl. bepinren

xymbictTa IP — sxemi yFBIMBIHIA TYHIHACPJAEH TYpPAThIH  JKOHE OCHI JKemi
KOchIMITasiapel |IP - — ajmpecTi KeHICTIK TeH JOMEHAIK eciMIep Hepapaxusichl
xytiecinme TCP/IP mpOTOKOIBIH KOJJaHA OTBIPBIT — OPEKETTECe alaThlH KEH

MaFbIHAJIBIFBI JIOTUKAJIBIK KeTiH1 KapacTeipambl3. UaTepuer IP — xeminiy gepOec
xKaraaiibl 00mbin TaObuaAbl. On MakcaThl, MILIIMI, apXUTEKTYypachl, (U3HKAJIBIK
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JIEHrell TeXHOJIOTUsIaphl MEH OaraapiaMaibl-allliapaTThl Kypajagapbl op Typdi
OOJIBITT KEJIETIH METaXel.

IP — >xemimepaiH KapanmalbIMIBUIBIFBI MEH OMOEOCHTBUIBIFBI  OJIap/IbIH
I00aIAbl  JKeJIiaep COHJai-aKk >KeKe mienriMaepal (MHTpaHeT) Kypyla KeH
KOJITAaHBIC TallKaHBIHBIH ce0eO1 OO0JbIN TaObUIaAbl. Asaima Oyl IeHrmMaepaiH
eKIHII JKaFbl OOJIABIN JKEJIl PeCypCTapbhlHBIH  aKMapaTThIK — KayilcCi3diriH
KaMTaMachl3 €Ty cypakrapbl OOybim  TaObutanbl. Ockbl  MeTaxemniHi  Kypy
epekuiernikrepine Kapaii comaii-ak TCP/IP mpOTOKONBIHBIH OcajibIKTapbiHA Opaii
WuTepHeTTi KONAaHraH ke3ae Oy cypakrap ymibiraasl. OcelHaal Typai xeniepai
YUIBIMIACTBIPY €peKIIeTIKTepIHE KeHIHEH TOKTANbIN OTEHIK.

IP — ket pecypcTapsl xkoHe PyHKUMATAHY TPUHIIUATITEPI.

WNurtepuerreri opi IP — keminepain nmepOec KarmaWbIHABIFBI aKIapaTThI
KOpFay, KOJJaHay »JKOHE VHWBIMIACTBIPY TYPFBICBIHAH KaparaHja, KeJeci
MOJIEIIbJIEP, MEXAHU3MJIEP MEH MPUHITUIITEP MAHbI3Ibl OOJIBIN TaObLIA b

- TCP/IP mpOTOKOaap TY#ici KoHE 3Taa0HIbI MOIEIII;

- MaKeTTep KOMMYTalUAChl TPUHITHUIII;

- bacKapyabl OpTaIBIKCHI3AaHABIPY.

Kes-kenren IP — »xem Hesi3meneriH o3ekti TyciHikTep OO0mbim TCP/IP
ATAJOHIBI MOJENI OHE OHBI >Ky3ere achlpaThlH MPOTOKOJAAap TyHici OOJIbIT
taObLIanbl. OS| JkeTi meHrei >TanOHabl MOneniHe Kaparanma, TCP/IP  momeni
RFC-1122 colikec TopT AEHTEHICH Typaibl. Op TYpJi om100u Ke3aepae OiapabiH
opKasai aTalaTBIHBIH alTHITT KeTy Kepek. OchIFaH coiikec, MOAETBIIH op ACHTCHiHEe
coiikec kenetin, TCP/IP mpOTOKOBI TYHiCiHIH op MOCNb ACHIeHiHIH COHKECIHIIe
KEJIETIH aThl MEH MAaKCaTTBIPbIH aTar KepCceTeHiK.

ApHalbl JeHrel JTOKaJIIbI XKETIHIH Ke3 KeJIreH TYWIHAEep1 apachiHAa Kaap IbIH
KETKI3UTYIH  KaMTaMachl3 ereqi  (Oyn  gmeHred  OepuireH  JKYMbICTa
KapacThIPbUIMAbI).

Kemiapanpik nenreri IP — gecrenmepai XOCT-Ke37eH XOCT-KaOBLUIIAFBIIIKA
JIEH1H Kypama el apKbUIbl )KEeTKi3yre apHanraH. JlecTeHiH ke O0MbIHIIA KYpyl
KaObLIAaymbIHBIH |P — aapeci »oHe >KCMHIH apaliblK TYHIHIEPIHIH MapIIpyTThI
aKmaparbl HEri3iHAe Ky3ere aceipbutamsl. JKemigik meHred npOToxomgapel IP (4
JKoHE 6 YCBIHBIM), COHAAM-aK MapIIpyTU3aTOpiap apachlHIaFbl MapIIPyTTap
JKaWBIHAAFBl ~ aKMaTaTThl  TapaTryAbl  KaMTaMachl3  €TETIH  JIMHAMHKAJBIK
MapuipyTasanus npoTokonaapsr (Mbicasbl, BGP, OSPF).

TpaHCOPTTBHIK JeHred op TypJl KOMIbIOTEpJepae, Tajanm eTUICTIH
CEHIMJIUTIK JIOPEkKECIHIe, JKY3€re achIpbliall >KaTKaH KOChIMIIAJap apachkiHaa
aKImapaT TapaTyabl aTKapaabl. TpaHCIOPTTBIK MCHIEHIIH ©H KEH TapajfaH Typi
60mbin TCP sxone UDP 60mbin Tabbutagsl. TCP mpOTOKOIBI aFblHAApABI OACKAPY /b
KaMTamachl3 €Tell opl JKENUIK KOCBhIMILAJIap  apacblHIa JIOTUKAJIBIK
KaJFacTtapyjapabpl OpHATy >KOHE KBUTHPJIEY MEXaHW3Mi HETi3lHIe KOJIIaHOabl
KOCBIMITIAJIApABl CEHIMAI TypAe TapaTyasl Kamtamachi3 eteai. UDP  xemimik
TOpanTap apachlHaa MaKCUMAJIIbI KbUIAAMIBIKICH JOTUKAIBIK OaiylaHbIC KypMai
JIEPEKTEP/Il TapaTyFa MYMKIHIIK Oepesi, aaiiia 1epeKTepAiH CeHIMI1 TapaThLIybIH
KaMTaMachI3 €TIIEH/I].



Konman6aiibl eHre TYTBIHYIIBI OJIapIbIH KOMETIMEH a)KbIPAaThUIATHIH JKEIi
pecypcTapblHa COHJAM - aK COJ JKeJll pecypcTapbiMeH Oipirinm KYMbIC 1CTEHTIH
npOTOKOJAAp KHUBIHBI OOJBIT TaObUIaAbl. bynm AeHreige SiIeKTpOHIBI MOIITa
(SMTP, POP3, IMAP nporokonmapsl), daitngapasl Tapary (FTP mpOTOKOIbI),
oykimonemuik oxemi (HTTP mpOTOkOmbl), KamibikThikTan Oackapy (Telnet, SSH
pOTOKOJIAApHI), COHal-aK 3aMaHayy OTMepaIrMOHIBIK JKyHerepMeH KO IaHbUTIaThIH
Oacka na mpOTOKOJIIap.

Wuepuer, Oacka ga IP — xeninepi CUSKTBI JecTeliep KOMMYTAIHICHL Oap
nakerte OOmbim TaObuiazsl. On TapaTbulybl THIC akKmapar Oenrim MMl
Onmokrtapra OemiHin, cOfaH KeiliH OacbiHaa Oenrici  6ap IP  -mectenepre
WHKANCYJSIUsIaHaabpl Ja Kypama IP — xxemi OOibiHIIA 6ip OipiHEH TOyenci3 Typae
TapaTbuIaael. bapiblk TapaThUTyFa THIC aKIapaTThIH OarbIThl, sFHH aapeci IP -
necteHid OacblHga OpHanacaabl. COHabIKTaH, IP - xeni 6apibiK TOpanTaphl,COHbIH
ilmiHge akmaparThl KOpray KYpPBUIFBUIAPHI, JKEi KYPBUIFBLIAphl  apachlHIA
JepeKTepAl TapaTyna KOJIaHBUIATHIH KIITKEHTal aKmapaTThl OJIOKTapAbl KYpanThIH
JIeCTeNep/Il OHJIEyTe HET13/1eIITeH.

Htepuerre OipryTac Oackapy OpTaibIFbl XOK. Ampecti KOpiapabiH (IP -
MEKEH)Kai, JOMEH arrapbl) OIpTyTac TEXHHMKAJBIK CasCaTThl, CTaHIApTTapibIH
OHJIpyl JoHE yiecTipiiny colikec KeneTiH Opranmap Oap. JXKymbicka KaOinerri
Ky#meri KenlHIH KOIgaybl OKIMIIUIIKIICH JKOHE HMHTEPHET KIpeTiH (YIT apalblk,
alMaKTBIK, KaJaJbIK, KeprUTIKTI) jKeKe >KelijaepaiH TEeXHUKAIbIK KbI3METTEepIMEH
KaMTamachI3 etinenal. by skeminep TeXHHKANbIK JeHreiae OipTyTrac cTaHaapTTap
OoitpiHIIIa  Oip-OlpiMeHmepni opekerreceni, OKIMIINIIK JeHreine — TapanTap
apacblHIa KaObUINaHFaH »KOHOMHUKAIBIK J>KOHE CasgCh ImapTTapMeH CoHKec
opektereceni. backapyabl  OpTalbIKCBI3AAHIBIPYIBIH  KaFudachl JKeIIepAiH
CaHBIHBIH YJKCIOIHE OH BIKIA €Te/l, ajlaiijia akImapaTThIK jKOHE ecenTeyl KopJap
cajjiap JKOHE OKeNijep OJ YIIIH aKmapaTThlK KayilCi3aiKTi KaMTamachi3 €Ty
Mocenenepl ImerriMiaae Tepic ocepin Olmmipemi. lc ky3iHme opOip YHBIMHBIH
KaXeTTIIITIHIH 0acKapybIH OPTABIKCHI3IaHIBIPY Caiaphbl OOJIBIN JKEKE aKmapaTThl
KOpFay >KYHEeCiHIH KOJIJJayFa IIaMachIHBIH OOTybIHa OOJIBIN TaObLIA b,

WNHTepHeTTIH JOTHKANBIK JKOHE (DU3UKANIBIK KYPBUIBIMBIH —aXBIPATHIIBI.
®dusMKaNbIK KYpbUIBIM HAKTBUIBI TYPIHIH (MTaccuBTI ka0/bIK) OailylaHbIC KaHA
Oipnecken (Oencenal kababIK) TYHIHACPIHIH JKUBIHBI 00JbIN TaObu1aabl. OchIHIAl
uepeapxus MbIicanbl 2.1-cypeTte KenTipiireH. PykcaTTbuibIK aeHreinepi Oip
OipiHEH MaKCaTTBUIBIFBI dcipece KOJJaHbUIaThIH KYPBUIFbLUIAPIbIH KJIACCHIMEH JKOHE
OailylaHbIC apHACBIHBIH OTKI3Y >KOJaFbIMEH €PEeKIIEICHE/I.

JleHreinepaiy  KenTipiareH  UepapXHsAChl  MHTEPHETTIH  (PU3MKAJIBIK
KYPBUIBIMBI Typaibl OpTaK YCHIHBICTAP/IbIH XKYHeaeyl YIIlH KeaTipieal KoHe el
Kasipri OaiyaHbICTAPABIH OApJIBIK KYPACIIIK MEH alyaHTYPJITIH TOJIBIK KaMTHII
kepcetnelai. byraH KapamacTaH, aKmapaTTBIK KayimiCi3mik »KykHeciH »x00anayma
UHTEPHETTIH  (PHU3MKAIBIK EPeKIIeTIK KYPbUIBIMBIH XKOHE, KYPBUIBIMHBIH
UePapXUSICHIHBIH AcHreliHIH IP-xemiciHe KOCBUIATHIH YHBIMHBIH METaKEIICIH eCTe
cakTay Kepek. OJeTTe OYJI )KepPriTKTI KOHE ayMaKThIK TIpOBaiiepiaep JSHIeil.
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2.1 cypet - UIHTepHETTIH (PU3UKAIBIK KYPHLIBIMBIHIAFHI XKeJl PYKCATTHUIBIFIHBIH
JICHIeiIIepl nepapXusichl

HurepHeTiHiH JIOTUKAJIBIK KYPbUIBIMBI yuIH AHBIKTANTHIH
MapUIpyTU3ALUSHBIH casicaTbiHa Oopimisre Oprak AS-ke KipeTiH k0 Kepceryil
KaMTamachl3 eTeTiH Olpryrac okiMmmiiik OackapyMeH >KenlIepiHIH >KUBIHTBIFBI
00naTeIH aBTOHOMBI Xyiie (Autonomous System, AS) yFbIMBI OONBITT TAOBLTATEL.
Mapumpyruzanusa cascatel  gen IP-gectenepain  Kypy — MapuipyTTapbIHBIH
ecenrteylHae Oy MpOIECCTepAEri CasCH XOHE DKOHOMUKAIBIK KYpayIIbUIap.Ibl
€CETIKE AJIATHIH >KOJIIAP/Ibl aTANIbI.

ABTOHOM/1bI KYiie |

BGP
- ABTOHOMJEI 3KYie 3

eKapaliblK, MapLIpyTH3aTOPIIap

ABTOHOMJIbBI MKYHe 2 BGP

BGP

ABTOHOMIEI KYiie 4

ABTOHOMIBI XKYle 6

2.2 cypet - UHTepHeTTIH JOTUKAIBIK KYPhUTBIMBIHBIH KapanaibiM CyJI0achl



MyHpaii KOJFa COMKEC JKOHE OpTalbIKCHI3NAHABIPYIBIH KaruJacblHa
HeTi3/1ene OTBIPBIN, HHTEPHETTIH JOTMKAIIBIK KYPBUIBIMBI Ke3 KeJIreH TYpIHIH e3apa
HIeKapaJibl MapIIpyTU3aTOpJIap apKbUIbl OlpJieCKeH aBTOHOMIIBI JKyHemnepiHiy Oip
neHreral (KasbIK) JKUBIHBI OO0ibIn TaObutafel. Kepiil ASTepain 1mekapaibl
MapIIpyTU3aToOpiIapsl MapuipyT ManiMeTiH aibipbac yurin BGP (Border Gateway
Protocol, mekapansl 1uTt031ap MTPOTOKOIBI) KOMAaHaael. IHTEpHETTIH KapamnaibiM
KYPBUIBIMBI 2.2 CYypeTTe KEJITIPUITeH .

BGP mpOTOKOmBI mieneTiH Heri3ri Mocene 00bin HeTpHEeTTeT1 JTOTHKAIBIK
OaiimaHbICTRI KaMTaMachl3 €Ty TaObutagel. byn TyciHik rpadTa OailiaHbICHI
TEOpUsChIHA yKcac OO0ibIn Tabbpuiaabl. COraH colikec rpad OalaHbICKaH OOJBIT
TaObLIa/Ibl, erep OHBIH Ke3 KEeJreH Kyl TeOenepi apachiHaa KeM AeTeHICT €Ki kKOl
OoonareiH O0ica.byn  MuTepHer ymiiH  kedl KOHABIPFBICHIHBIH KYMBICHIH
KaMTamachl3 €Ty OO0JbII TaObUIa bl )K9HE Ochl Opaiiaa IP-necte Kypama xemniHiH O1p
OeInriTl KOMIBIOTEpIHEH 0acka 01p KOMBIOTEpPIe HapaThUTYBIH aiTyFa 00Iabl.

[P-kei pecypcrapsl

TaFaibIAAATYbI K0.I71aRy TYpi

APXHTERTYPAChl MBIFY Terl
DolibIAmA 00HBIEA

poiibIHMA DoiibIHMA
AMIBIK
P=0arapIaMaTbIK [ aJaM
= K0.11aH0A1bI
KOMMEpPIHITBIK
[ 2dapaTThik — (arapaaMabl
b KV E b= rregTeVI TeXHHRAIBIK
. = Har1apaaMaIbl- ’
KypYIIbI Adp PYKCATTBLTBIKTEL
AMIAPATTBIK

2.3cyper - |P-xxeninepin pecypactapbl Kiaccu)uKauschl

CaiipIn KeNTeH e, OpaMIBUIBIK YHBIMIAP KOHE TYJIFANIapIbIH OeiHalIepiHiH
xenicli O0ac cebenm KOcylna OChiFaH OOJBINT TaOBUIFAH WHTEPHETTIH KOpJapblHA
PYKCATTBIH alybl VIIH KakeT. HTepHeTTepae oTe KaXeTTi KOpJjap akmapaTThIK
KOpjap OOibIn TaObLIaabl, OIpak Oxap KOpJapiAblH JKaIFbl3 TypJepi OOJbII
taObuIMaiiapl. 2.3-mi cyperre IP- skeminmepaeri KOpaapiblH KiacCH(UKAITUSACH
Keseci Oenrinep OOibIHIIA KIacCH(PHUKAIMSIAHFAH: TaFalbIHAATYbI, APXUTCKTYPCHI,
KOJITaHy 9JIici )KoHE TeriHe OaiIaHbICTHI.

IP - sxeninep KOpyapbl op TypJi TEPMHHIEPIC CHUIATTaj]a adaThIH MKEILTIK
MOHJIEpIH apachbiHAaFbl aKMapaTThIK 63apa dpeKeTTecyal MyMKIHIIK KaMTaMachi3
ereql: KIMEHT - arrac Y/ATIMEH COWKECIHINe, PYKCATTBUIBIKTBIH JIOTHKAIBIK
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mIeKTeylHIH  yirinepiHiH — TepMmuHAepiHzAerI CyOBEKT-O0BEKT,  JKENUIIK
ONepanuOH/IBIK KYyHelepaeri mporece apajblK opeKeTTecyl jkoHe OacKaiapbl.
Cumarrtay 9liCiHEH Tayelsci3 TypAe MyHIall e3apa opekerrecy Oip Hemece eKi
kaka OarpITTasmrad IP-;mecrenmep arbIlHBIH — KypayMeH Kartap  OKYpri3uieni.
PyKcaTTBUIBIKTBI IIEKTEY MOCENeNepiH KapacTelpraH kesne |P-keminepaeri Ochbl
arpIHJIapra OaiJlaHFaH TYpJe >KelllapajblK dKpaHaapMeH eHjeneTiH IP-mecrenepai
KapacThlpy MaHBI3Ibl. byl pyKcaTThUIBIK CyOBEKTIH TYTBHIHYIIBIFA JEHiHTI
nongikneH (Tek kaHa IP-gecte jkeke KapacThIpbUIaThIH Ke3zaeri |P-agpec O0MbIHIIA
FaHa eMec) all,  PYKCATTBhUIBIK OOBEKTIH PYKCATTBUIBIK CEMaHTHKAChIHA ICHiH
KaJarajgayra MYMKiHAIK Oepemi. JKemsmik KOChIMINIAIAp apachIHIAFbl OPEKETTECy
CEaHCHIH OeNTrifey YIIH «BUPTyaabl OalaHbIC» TEPMHUHI KOImaHbUIAIbL. JKoHE
COHBI TOJIBIFBIPAK KAPACThIPANBIK.

2.2 Bupryaaael Oainanbic  |P-ikeqi  KOChIMIIAJIapbIHBIH — €3apa
aKNapaTThIK dPeKeTTeCyiH cHIaTray Jdjici petinae.

KonganputaTelH BUPTYaIbl OaijIaHBIC TEPMHUHHIH JKaH-)KaKThl TYCIHY VIIIH
TYIIepeKTepre MOy >KacailblK, SSFHU CTaHAapTTap >KOHE OaCIIbUIBIKKA aJbIHATHIH
KykatTapra. X 25 okenijepiHzeri MoniMETTIH TapaThlly HpOIeIypaTapblHbIH
periamenT seMentTepin Oenrinedtin [OCT 26556-85, BupTyanapl OaillaHBICTBI
JEKTepl TapaTyIblH MaKeTTEP KOMMYTAIUSICHI HET131HET1 KbI3MET1 PETIH/E HKOHE
OHJIaFbl JKAJFACTBHIPYJbl OpHATy MEH KAJIFACTBIPYAbl asfKTay MpOIEaypachl
aOOHEHTTIK JEpPEeKTep TapaThUIAThIH opl OalJIaHBIC YaKbITBl COHFBI  JI€PEKTEP
KYpaJJIapbIMCH aHBIKTAJIATHIH, JEPKETEp JKEIiEeH JKeNre KeIreH peTIIeH FaHa
JKETKI3UIETIH OalimaHpiCc Typl peTiHIAE aHbIKTahWapl. backa aHbIKTaMa
ONTOTAIIIBIKTE  KEIJIEPAET] AaCHHXOPHIBI TapaTy pPEeKUMIH CUNATTaNTBIH
(Asynchronous Transfer Mode, ATM) P 45.195-2001 cananeik Oackapy
JTOKYMEHTIHJE KopceTinreH. by Kykat BUpTyanbl OalIaHBICTBl BUPTYAJAbl apHa
HEMeCe TPaKT COHFbI HYKTEJIEpl apachIHIAFbl KYMBIC ICTEUTIH JIOTUKAJIBIK >KUBIH
peTinae  KapacTelpanasl.  Kepim — TypraHbIMbI3Nail,  JEpeKTepAl  Tapary
TEeXHOJIOTUSICHIHBIH, op Typiutirine OaitnanbicTel (ATM Hemece X25) BTpTyanabl
OallIaHBICTBIH aHBIKTAMACHI INIIIMI JKOHE Ma3MyHbI OOMBIHINA €pEKIICICHETIHIH
kopin Typmbi3 . Ke#bip aBTOpiapAblH MmiKipi OOWbIIa O aKmapaTThIK
IpeKeTTeCyaiH TYpJl achekTTepiHe OaimaHpICThl.Allalila BUPTYaJIJabl OaijlaHbIC
TEPMUHIMEH aHBIKTAJIATHIH KYOBUTBICHITEIH ATM xoHe X25 xemijepi yiniH OpTak
JKakTapbl alTapibikTaii Oap .JKanmbel »xarnmaiiia aTajFaH JEepeKTepil Tapary
TEeXHOJIOTHSUIAPBIHIA BUPTYAJIbI OalIaHBIC JACT JKaJFacThIPy OACBIHIBI KYPBUIBIT
JKOHE JKaJFacTBIPy asKTaJFaHHAH KEWiH »KOWBLIATBIH JIOTHKAJBIK OalaHBICTHI
aiitaabl. Ochbl Karaaiila BUPTyaAbl OalIaHBICHITEI OpHATY MPOIECC] AepeKTepal
TapaTyJIblH COHFbl JKOHE apajiblK KOHIBIPFBIIAPHI  apachIHIAFBl  KEILTIK
pecypactapabl (OTKi3y >KOjarbl, ONMEpaTUBTI *kadbl, MOPTTAp HOMEpl, apHaap)
pe3epBUICYMEH KaTap KYpei.

IP-xeninepre apHamraH = BUpPTyaidabl  OaiilaHBIC  YIIiH  HOPMATHUBTI
JIIOKYMEHTTEP/IE HETI3/IeNTeH aTaJIMbIII aHbIKTaMaHbl Ta0y MYMKIHITT OOIMabl.
Ananina, |P-xenminmepnmeri KypbUIFBIIApIBIH KYMBICHIH KoHE MPOKTOKOIIAp



KbI3METIH CHUIMATTANTBHIH KONTEreH ofeOHueTTepAe 3epTTpeliin OThIpFaH TEPMHUH
aTanpill  eTuUIeNl. MbIcalbl, JKellapalblK 5JKpaHFa 3aHChI3 PYKCATTBUIBIKTHI
cUnaTTaThiH Oackapk KyKaThlHAa Oip TajanTapblHIa «TPAaHCIOPTTHI JIEHreie
BUPTYaJIJbl OailslaHbICTap ikl OpHATY (PUIIBTpALIUSACHD) TaNaObIH aTan KepceTedi. Al
KemlapalnblK  AKpaHIapIblH  KIACCU(MUKAIUSACHIH  KENTIPETIH  TPAHCIOPTTHI
JIEHTeiIeT1 MaKeTTI Cy3riiep apachiHaa OblIall alThIIaAbl: «TPAHCIOPTHI IKPaHAAY
BUPTyaJIIpl  OailaHbicTapabl  Oakbulay MeH Onap OOWbIHIIA — aKmapaTThl
TachIMalayFa MYMKIiHTIK Oepemi».  JKoHe Kenmecize: «IakeTTi Cy3TiiepMeH
CaAJIBICTBIPFaH/Aa, TPAHCHOPTTHl SKpaHAAYAbIH aKmapaThl Kem OOJbIN TaObLIabl,
COHJBIKTAH JKENapalbIK dKpaH BUPTYyaJbl OaillaHbICTApAbl IoJTipek Oakpuiayra
MYMKIHZITT Oap(MbIcanibl, O TapaTbulan OThIpFaH akKMmaparTbl OakpUIal OTBIPHIIM,
00enrial MEeKKKe >KEeTKKEHAE OalIaHbICTBl y3yre MYMKIHJIT Oap koHE 01 OCHI
YKOJIMEH aKmnapaT 3KCIOPTHIHBIH 3aHCHI3 PYKCATTHUIBIKKA KeIepri 00J1a anajbl )».

ConbIMeH, KOFapblJla aUThUIFAH akIapaTTap/ibl ecKepe OTBHIPHIN Keyeciien
KOPBITBIH/BI JKacayra OOnajpl: BUPTyalabl OaljaHbIC M€, OEpUIreH >KYMBICTa,
el KOChIMINIAIaphl apachIHaFel, TYpil |P-xkeninept TyiiHAapi apachlHIa Ky3ere
acChIpbUIATHIH, aKMapaTThIK ©3apa OpeKeTTecyl MmporeciH aiWtyra 00maabl. Ockl
npolLeTypa TOHIPETIHIE KaIb JKaFJaia Y AeHrel/Il axbipaTyra 00abl.

BaiinanbIcThl OpHATY ©3apa MKYMBIC IcTe KOCHIMINANIAP OPbIHAATATHIH COHFBI
xoctrap (erep Oys1 Kepek 0Oica) COHbIMEH Olpre apajblK IICTKI OpHajgacKaH
OapIIbIK apaiiblK XOCTTap aKMapaTThIK albIpOACTBIH JKY3€Te achIpybl YIIIH KaXKETTI
KOpJapAblH CakTaybl KaxkeTTi eHpipin amansl. KOcy aHbIKTaymapbl OacTayIibl
(Oeycenl TapanThl), KIUEHT YITIMEH COWKeC, KIIMEHTIICH JIeiiMi3, OHla cepBepMeH
YakbIT apKbUIbl KJIMEHTIEH OailJlaHbIC OpHATyFa THIPHICKAH (ITACCHUBTI ) TaparThbl
JIeT aTaloFa CHUSIKTHI.

bip Hemece exi OaFbITTanFaH aFbIHHBIH KYPY apKbUIbI MalAalibl MOIIMET
oonateiH IP — mectenepMen nepekrepi Taparty.

baitnanpicTel asikray ~— OaiiylaHBICTBI OpHATy OapbICBIHAA PE3EPBIICHTEH
pecypcrap 060caThlIaIbI.

XKeminik xoHe Kok AeHrewaepain KOJJaHBLIATHIH MPOTOKOIIAPIbIH OyII
Ke3eH/epiHe OaiiaHbICThl  OOJIIeKTep/eri — e3remieneHe anaabl.  MbIcaisbl,
nepexrepai Tapaty TCP xarramacel OO#bIHIIIA KOCY OHATY Ke3eHJIEe MYMKIH emec,
an UDP mpOTOKOjbI OOMBIHINIA JepeKTepal Tapary Ke3eHl OalIaHbICHIT OpHATY
ke3eHiMeH OipikTkpiireH. TCP  mpOTOKOnBI OalIaHBICHIT asKTAyIbIH AaHBIK
npOLeAypacklH KOijgaHaasl  cOHbIMeH Oipre, UDP nprtOkoOmbel yumiin Oackapy,
MYHJai nporenypa tarbl 6ackaiap |ICMP cuskTel mpOKTOKOIIApIa ecKepliMereH,
KoHE OalTaHBICTBIH asKTATYhl aHBIK eMeC 00JIaIbl.

ConbIMeH, BUPTYalIibl OalaHbICThIH |P-111 kelOip )KHUbIH KYMBUIFaH TYPAC
00na amamel - YHBIMAACTHIPFAH JKOHE KENUTIK KOCBIMIIANAPABIH apachlHIAFbI
HIeHOepiHIe aKmapaTThIK albIpOacThl TANCHIPbUIFaH makeTTep. JleMek, Tam KaiaraH
TYHIH YIIIH Ke3 KeJIreH BUPTyasasl Oaimanpic MyHaai IP-mi tiz0erimen Oipmoni
aHbIKTaNa ajajabl - makerTep. byn KOmmaHy OyaaH opl PYKCATTBIH IIEKTEyiHE
KOJIBIH noiiekTemecinae |IP 00maTelH MaHBI3AbI JKaFaail BUPTyalabl KOCYJap/IbiH
napaMeTpiepiHiH TangayblH Herizae okeninep artam  eremis.  KocymapasiH
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napamMeTpiepiHiH TangayblH Heri3ae keilnep aram etemi3. bynan opl BUpTyanabl
Oaiimanpicka Oyl KaFgaibIMeH ColiKec TOPJBIK KOCHIMIIANAPIBIH TOPJIBIK
KOpJIapIIbIH JIOTHKAJBIK YHBIMBIMEH OYJ cabakTac e3apa dpeKeTTecylieplH e3IiH
npoueaypacsinFana emec, IP-gecre Tiz0ek - Ockl pOueaypa meHOepiHae OHIeTeH
JeI TyCiHeMI3.

Korapeima  aThLIFaHAAH, IP-)xeminepmeri  BupTyanasl  OaiislaHBIC
KOCBIMIIIAJIAPBIHBIH  ©3apa OpeKeTTecy Oip KaKThl JKOHE €Ki KaKThl OarbITTajlraH
Ooma amanel. bop »kaka OarbITTaiFaH BUPTyalabl OaitnasiHcTa IP- nmecrenep
KIUEHTTEH cepBepre raHa OarbiTTananbl. On allTapibIKTail CUpEK >Kargall JKoHe
OnbIH Mbicanbl 60mb IMCP 3x0 cypanbicTap 001ybl MyMKIH.

2.3 IP — :keminepmeri pyKCATTBUIBIKTBI IHEKTEYAiH Macejepein
eIy aiH KOJAHJIbI KOJAAPbI.

BupTyanpl OaiyiaHbICTHI TapaMeTPIIep IiH TaaIayblH HETi3/1e PYKCATTBIH IIECKTEYIH
Heri3rl uzest Kapacteipyaa opOip IP mecteHi Oip jxaHa BUPTyaabl OaijIaHBICTHI
YUBIMIACTBIPYIIBI  BUPTYaIbl  OalJIaHBICKB Toyenal peTiHAe KapacThIpy.
[MapameTpiep ae, MPTOKOJ OacTapbl OHE MAIIMETTEpIH IMIKI KYpPBUIBIMBI J1a
YUBIMIACTRIPYIIBIFA  KallCyJIaJaH IIbIFapbUIFaH  XaTTaMmachlHa  OaMIaHBICTHI,
cOHbIMEH Oipre Oapiblk Kenecl |IP — makeTtke IP-mil amyabl yakpIT ecenke ajgaThiH
KaTBICTBI 9P TYpJll TaJanTapblHbIH Kepceteal. MoHaep ne, KaObUIJaHFaH MaKeTTIH
OacTapbIHBIH TapaMeTpiiepl e MYMKIHIIK HEMece PYKCATTBIH THIHBIMBI TYypalibl
mIemiM Tanjuay Herizinae KaObUIIaHaabl, TePeKTepl OHIey BUPTYaIbl OaiIaHbIC
Ky# kesre |P MiHe31elTiH mapaMeTpiiep JecTeci.

IP — sxeninepinin OOBEKTTEpiHE ajbIll TAacTaFaH MAOYBUIAAPIBIH JKYy3ere
acelpy MYMKIHIITI. Byn malOysuimapIelH MakcaTTapbl, OYpbIH KedTipiiareH
KIaccu(UKanusara CoWKec, KYIUS — aKmapaTKa 3aHChI3 PYKCAThl, MOJIIMETTIH
OyTiHIITIH OY3y, OapaAbIH KOJ KETIMIUTITIH IEKTey OOJIBIN TaObLIa bl

-UHTEPHETTI KOFAaMHBIH TIPIIUIIK OPETKETTEePiHIH OapiblK caajapbiHIa
KOJIJaHy, op Typil OOBEKTTEepAlH akKmaparThlK KayilCi3miriHiy Oy3bLTY
BIKTUMAJIBIFBIH  JKOFapbUIaTa[bl, COHBIH  IHIIHIC VITTBIK ~ KayImci3gikTi
KaTamachlTaMachl3 €TyTe Je.

Kesnmepuin momimerTep OOMbIHINA, |Pxemiaepae axmaparThK Kayirci3mik
KOpFaHbIC OOBEKTICIHIAE KAyINCI3MIKTI KY3ere achIpYbIHBIH Kejleci TeXHHKAJIbIK
omictepl OYTiHTI KyHIe KoKeKecTl 00BN TaObLIaab:

- 3USH KeNTIpETIH MpOrpaMMalibiK KAMTaMachl3 eTy;

- cypaychi3 (cram ) MaIMETTIH ajybl;

- «TpOs» Oaraapiamanapsl;

- JKaJIFaH aKMmapaTThIK KOpFa cypay calybl KaiTa OarbITTayqaMalliMeTTep alH
KYIUSIIBIFBIHBL OY3bUTYBI((DUILINHT);

- «KBI3MET KOpceTyleHOac TapTy» Typle TapanraH madysuigapei(DDoS -
malybLn);

- KOpJapbIH KOMIpOMeTanuscol(0y3y);

- OOTHETOB - OJKENJEp, JKACBIPBIH Typ/le KOWBUIFaH MPOTPaMMAIIBIK
KaMTamachl3 eTyl 0ap, JKachIpblH KbI3MET VIIIH KOJAaHBUIATBIH KOMIIBIOTEP



TYpaThlH JKenliep jkacay, COHBIH IIIIHIE CHamIbl Tapaty >KOHE TapaiFaH
1a0ybLIIapABIH YABIMBI;

- IP - sxeninepkOpIapbIHMaKCATTHIK eMeC KOJIZIaHy, COHBIMEH Olpre YHBIMHBIH
KbI3MeTIMEH YiecimMal eMec akmaparka KOJI )KeTKI3y;

- mpOrpaMMalibiK KaMTaMachl3 eTyIH KaTenepl )koHe Tarbl Oackaiap.

IPskeniepain — apXUTEKTypaibIKepEKIICIIKTEPiH naijgagaHaThlH =~ ©Te
KoKelKecTl maldybuiiap MbIHAJIap OOJIBIN TaObLIA/IbI:

- )achIpbIH ThIHAAY(sniffings);

- MoniMeTTepAIH e3repici;

- KEIUTIK TpapUKTIH TalIayhl;

- CeHIMJII CYOBEKTIHI aybICTHIPHII kI0epyl;

- mdpiaandanFaH KinTTepi aibipoacTarsl ASIIaIIbIK;

- CeaHCTHIKAFBII ay (session hijacking );

- KYIIpHsi co3 MadyblIIaphl;

- KOCBIMINIAJIAp JEHTeH1HIer1 madypLaap.

XKoitputraH  JECTPYKIMSUIB dcepiiepiiadybll OOBEKTICIHIH AllbIKTHUIBIFBIH
Oy3aTblH, KbI3MET KOpCeTyAl KaObll alMaraHja Kesferi 1adybul KilachlHA
xaranpl. 11laOyslmapabiH OyJ1 Kiackl KOCHIMIIAHBIH KyHpeyiHe, KYyHeHIH KaiTa
KOCybIHA, OKYHEIIK KOpJIapAblH TaIIIbUIBIFbIHA, JKEIIHIH OTKI3y KaOlaeTiHIH
TOMEHJCTYIHE JKOHE aBTOMATTAHIBIPJIFaH JKYHEHIH MITAaTTBIK ~ JKYMBIC
»KacayrnponeciHOy3aTbIHTaFbl OacKa OKUraap.

Kazipri yakpITTa KbI3MET KOPCETYJl KaObLI ajaMaraH Ke3iHAeri madybLl
yiBIMIaphl ceniciMmexaHu3imiOenrinaepinTacuapl, Onap Oacekeminepain Oenenin
Tycipyl, 0OOIca MakcaTTapbIHIAFbiH, KHOEPTEPpOPJIBIK KbBI3MET MAaKCaThIH]IA
KOJIJaHbUIapl. MyHmail maldysuiaapAblH OOBEKTTEpl HMHTEPHETTIH op Typdl
JKENUTIK  KOpJIapbl OOJIBINT TaObLIabl, COHBIH IMIHAC JJICKTPOHIBIK TOJIeMICPIIH
XKyHecl, JKaHANbIKTap MOpTaigap, KOMIAHSJIap CadThl, op Typil MEMIIEKETTIK
KbI3MeTTepaiH nmopranaapsl. Oceiran OainanbicTel OyaaH opi IP-xeminepain KOpaap
KOMETIMEH OHJENeTIH YT, oJicTep OHE IKEIUIepPAiH IKYMBICTAHBUIATHIH
aKmaparbiHa KOpFay KYpasblH Kaparl MIbIFaMbI3.

AxmaparThl KOpray *KYHEHIH aBTOMAaTH3allUsIIaHFaH JKYHeCiH,COHBIH IMIHIe
IP-xeninepne TapanFaHBIHKYpFaH Ke3Jle, aKMapaTrThlK KOPFAaHBICKA KENTIPEeTiH
Kayilke Kapchl OpeKeTTIH Kelecl omicTepid KOIAaHbLIa bl

- aKIapaTThIK KOPFAHBIC casicaTel0acKapy CTPaTeTUSCHIH IKOHE
KOJIIaHBLIATBIH IIapajap TaKTUKACHIH, YHBIMHBIH KOPJIApPBIHBIH KOpFaybl YIIiH
aKMapTThIK KOPFaHbICKA KEJTIPUIETIH KayllKe TeTen OepeTiH 9MICTep MEH KapcChl
OpEKETTEP/Il aHBIKTANIbI;

- aKmapaTThIK ©3apa OpeKeTTecy NpOIECCiHIH opOip KaTBICYIIBICHIH
aHBIKTAJTyFa (albIPBIN TaHY )MYMKIHIIK OepeTiH UICHTHU(PHUKAIIHS;

- ayTCHTH(UKAIUS,aKMap ajJMacy MpOIecCiHe  KaThICYIIBICHI JTYPBIC
uAeHTH(DUKAIMSUTaHFaHbBIHA CEHIMIIIIKTI KaMTaMachl3 €Tel;

- PYKCaTThl 0acKapy,omicTep skoHEe OKIIETTIKTEpAiH TeKcepyl KypaaaapbiHbIH
YCBIHATBIH KUBIHTBIFBI CYOBEKTTEPIH 00bEKTTEpre YHACYICPIHIC,
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- cyOBeKTTep MEH OOBEKTTEPAIHKEIIIIK dpeKeTTecylHae OKINeTTIK o3apa
TeKkcepylH oTKI3yre MyMKIH/IK OepeTiH QUIbTpIICysep XKoHE dKpaHaay;

- ModiMeTTepal KOpFray,aKnaparThl cakrayraOepiiayae MU(piayablH KoHE
creraHorpadusHbl KOJIAaHy KYpalaapsl )KoHE THECIl KOpFaysbl;

- BHpYCKa KapcChl KOpFay, MpOrpaMMaiblK Kypasl jkKoHE KOMITBIOTEPIICp/iH
BUPYC KYKTBIPY BIKTUMAJIIBUIBIFBIH TOMEHCTETIH 11apa;

- ayJIUT KOHE MOHUTOPHHT, aKNapaTTHIK aIMacy MpOIeciHe OO0 KaTaThIH
OKHFaJIapJIbIH XKYHenl 3epTTen OThIPY JKOHE Talaybl ©TKI3yre MyYMKIHIIK OepeTiH
Oapnay;

- WHIMJCHTTEPTe Kapchl jkayan Oepy, akmapaTTap Kayirci3miri KOpray
OO0BEKTIIEepIHIH Oy3bUIybIHa KYIIK KeNTipy HeMece Oy3bUIybl Ke3iHJe
npOIieTypaiap MEH ic-mapanapblH OpbIHAAY;

- KecKiHMeH Oackapy, aKmapaTThIK alMacyIbl KYpy MEH KOJIIay/bl
KaMaTachl3 €TETIH JKYMBICKA KaOlieTTl Kyil;

- aKmapaTThIK KayilCi3iK casCaThIHBIH TalalTapblHA COMKEC aKMapaTThIK
aJiMacy OpTachlH KOJJIaHYyIIbUIApMEH 0acKapy;

- TOyeKeNJIepMEH OacKapy,akmapaTrTbl KOpray KYWeciH KOijayra KETKEH
IBIFBIH MeH aKMapTThIK KAyYBITICI3TiK casiCaThIHBIH OY3BLTYBI
COMKECTIKTIHXOFaTyJJapbIMEH O0JTybl MYMKIH;

- JICCTPYKLHUSIBI OCEpJICPAIH IIAPTTAPBIHAAFbl aKNapaTThIK KayiCi3mik
casiCaTThIH TajlalTapbl MHHAMAJIIBI MYMKIH J>KYMBICKAa KaOlmeTTi Kyi >koHe
CoiiKecTIKTerl aKmapaTThK —aJMacy, OpTaHblH KOJAam OTBIPY Y=
OPHBIKTBUIBIKTBIH KAMTaMacChl3 €TLUTYI.

AKMmapaTTBhIK KayIICI3MIKTIH Heri3al akcMOMajapblHBIH OlpiHae Obuiai
AN THLTA B «aKmapat Kayinci3airiaig OapibIK CYpaKTapbl
CYOBEKTTEPAIHOOBEKTTEPre PYKCATTAPBIHBIH CHIIATTaAMAaJapbIMCH aHBIKTAIAIbD).
Ocpiran OaiiaHBICTBl KOJJAHBUIATBIH HETI3rl omicTep akKmaparThIK Kayilci3aik
OOBEKTUIEPIHIH TaOUFAThIH KaMTaMachl3 €Ty/le KOJIJaHbUIAThIH PYKCAThIH Oackapy
OO0ubIn TaObUTa Bl By1 oficTi TONMBIFBIPAKKAPAIT IIBIFAMBI3.

AxmapaT KOprayJIbIH KAMTaMachl3 €Ty cajachlHIaFbl CypaKTap/a CyObeKTICH
OoHEe OOBEKTTIH apachlHAarbl KAaThIHACKI ~PYKCTTAbLIBIKKA KaTBICHI  Oap
OIepaIysUIbIK TUIITE OPEKETTECYl MaFbIHACKHI JKaFHAH yKcac TepMUH Oap OOJaibl.
by «PYKCaTTBUTBIKTHIH OaKpLIayhI», «PYKCATTBHUIBIKTHIH
IICKTCYI»«PYKCATTBUIBIKTBI  0ackapy» TEPMHHJEPIHE COHWKEC KEJIeTIH KaJIFbI3
arbUIIIBIH JKallbllaMa TEepMHHI «access control». Oceiran OainaHbICThl Oy
TEPMUHJIEP/IIH KOJIIaHbLTYybl KOOIHE KHBIHJIATBUIFAH, ce0ebi, Oy TepMUHIEPAIH
OPKaMCHICHIHBIH €PEKIICTIKTEepl aKnapaT Ke3AepiHe KeTKUTIKCI3 alThlIMaraH. by
epEKIICIIKTEep MbIHAIAM:

PykcarTbuiblKThl Oackapy (Control arpUImIBIHINA - Kajaranay, Oakbliay,
TEeKCepy) CYOBEKTTEepAiH OOBEKTTEpre pPYKCATTHUIBIFBIHBIH MPOIeaypaIapbiH
KaJlaraiayJblH TacCUBTI (OpbIHIATYbIHA BIKMAJT ETHEHTIH) OfICi, MBICAJIBI,
npOTOKOJN JKYprizy. backapy  yFBIMBIMEH Wi  KaTap NadgalaHbUIaIbl,aTall
aliTKaHa: «0aKpUIay )KOHE PYKCATTHUIBIKTEI OacKapy».



byn kepae pyKCaTTBUIBIK TPOIEAYPAchiH KYPAaWTBIH aKTHBTI KOHE
MACCUBTIHIH albIPMAIIBUIBIKTAPBI €PEKIIe KOPCETIIEI].

PykcaTThiH IIeKTeyl CYOBEKTiHIH OOBEKTIre YVHACYIHIC OKUICTTIKTEPiH
aHBIKTAUTHIH PYKCATTBUIBIK CasCaThIHAH, KOHE OChI CasCaTThl JKY3€re ChIPaThIH
casicaTThIH TYPaThIH KayiICIJIIK cepBUCI 00BN TaObLIaabl. PYKCATThIH JOTHKAIBIK
KOHE (PHM3MKAIBIK MICKTeyJIepiH TaHbim Olneal. Meicajibl, PYKCATTBUIBIKTHIH
JOTUKAJBIK  IIEKTEYJIrl aThl araimraH CyOBekTiaepaiH (KOJIaHylIbLIap,
npOIeCCTep) aThl aTaliFaH 00beKTiIepre (KOpapra, MpomeccTepre, KYPhUTbIMIAPFa)
KOHE MPOTrpPaMMABIK-TEXHUKAIBIK KOpFay KypalgapbIMEHYTInepaiH OipeyiHiH
HeTI3IHAe MOMIMETTIH pPYKCATTBUIBIK JIOTUKAIBIK IIeKTeyl. PyKCaTTBUIBIKTHIH
(GU3MKAIBIK TIEKTey MNporeaypachkl  JeHreil mapanapasliH Oeimeri  OOJbI
caHaJIaJbl XKoHe OacmaHa KOpFaJlaThIH ayMaKKa CyOBeKTTepiHIH jkoHe Oacka yKcac
OOBEKTTEPrepyKCaThlH TeKCepIT MeK KOIFa MYMKIHIIK OepeTiH.

PykcaTTel Oackapy —aWThUIFaHIApAbIH apachIHIAFbl aKMapaTThl KOpFay
OMICIH  aHBIKTAWTBIH,  WJACHTU(HUKAIUSA,  ayTeHTU(HKAMSI,  aBTOpHU3AIMS,
buIbTpaIys, pyKCaTThUIBIK JIOTUKAIBIK HeMece (PU3KAIBIK IIEKTEYiH )KY3ere achlpy
YIIIH MPOTOKOJI XKYPri3y CEpBUCTEPIH KOJITaHAIbI.

BupTtyanasl KOCymapabIH Kyi OakbuiayFa KaThICTBI 5KOJT YIIIH aFbUIIIBIH T
oneouerre (SPF ) Stateful Packct Filteringuin tepmuui Hemece (SPI ) Stateful
Packet Inspection kaOburmanran. byn tepmunmep Stateful Inspectionniy aTbiHBIH
Bapuanusuiapsl 00ibm TaObutanel.  FireWall-1xi TexHONMOrusm o3 el apajibik
DKpaHBIH TYHFBIN peT KOnmaneurran ¢upma Check Point Software Technologies.
byn TexHOmOrusMeH, IUTI03, Oarmapiaylibl Oackapy JKyHeciHiH sapOcChIHA
FireWall-1nig mpOorpammansik KamMTaMachl3 €TylH KOIOABIH JKaHBIHIA COMKeEC
INSPECT-mri (Check Pointtig TepMHHONOTHICH OOWBIHIA BUPTYAJIbl MAaIlMHA)
MOJTIYJIJIBI JKYKTEJCl KoHE TOPJIBIK XaTTaMalapAblH CTETIHIH JKBIPAJIBIK KOHE TOP
apaiblK JCHreHiHIH apanbiFbiHaa OpelH anmaabl. Hotmwkeme Oy, INSPECT-mmi
MOyJ1 apKbuibl Oapnbik |Prmepai eremi - Ochl nUT030€H TOp apajiblK JCHreime
enzeynepre xarateii makcThl. INSPECT MOmyn BupTyaiasl OaiaHbic Ky#aep/l
JTMHAMUKAJIBIK KECTEJC BHUPTYaJbl OalTaHBICTBIH OapiblK OeJICeHIl o1 OChI
Ke3zenepiHe Typaibl OapiblK KekehkecTi MomiMeTTi OO0mapl. OpOip TyckeH
INSPECT IP - maker o3 BHpTyanasl OaillaHBICHIHBIH aFbIMOarbl KyiiHe
CoMKeCTIKKe Tekcepei, KeiiH KOFaphl JKaTKaH JCHIreuaepre eHaeyre He oepiieni.
Statful Inspection TexHOMOTUsITap KOAMAHOABI ACHT S IET] CABICTHIPFaH/Ia MTAKETTI
bubpTpeyMeH koHe GUIBTPICYIIH MaHbBI3Ibl apTHIKIIBLIILIKTAPBIH Oepel. berek,
OaiilaHyChI3 BUPTyalabl KOCyFa makeT apOip IP eHuesnerin makerti cysriiep skeke
ayrFaHa, KOJaIaHOanbl ACHreHaIH MamiMeTTepiH Tagamaiasl. by Kaiita KypbuiraH
BupTyanael  KOcymap  ymiH — mOpTTapislH  HOMIpIEpIHIH — IWHAMHKAIBIK
TaFalbIHAYJIapbl OHIPII ATaThIH XaTTamaliap OOWBIHIIA ©3apa OpPEeKeTTeCY Al YibIM
PYKCATThIH cascaTThl OY3BLIBICHIHBIH ce0eOiMeH KaKeTTIIIK Kargaiima KbI3MET
kepcete ananpl. MyHnai kaObuimaymen FTPHIH daitigap TanchIpybIHBIH
xarramacbl, Oraclc SQL*Netrin TOpibIK 6HIMI, IIAKBIPYABIH TETIKTEPIH
nainananaasl RPCTiH anbin Tactaran mpoOmeaypachl, MyiabTUMenna 0cbl SIPaepin
alpIpOACThIH XaTTamMachl »oHe KeiOlp Oacka. TOpabIK MomiMeTTepAiH OTKi3e

41



oHJeyl KOIIanOanbl NeHreialH MUTIo3IepiHIH KeMIIUTIKTepIMeH Ko3IH HYKTecIMeH
KJIUCHTTIH YAriHIH y3laylHIH KakeTTiairl jkoHe ekl BUpTyalibl OaililaHbICHITH
YHBIMBI OOJIBIN TaOBLIAbI: KIUCHT - I3 JKOHE NMUT03. HoTrkeae OyI1 MUTHO3IbIH
KYHeNIK KOpJIapbIHbIH CaHbl KOOIPEK aHTapJIbIKTAl INBIFBIH MIBIFAPaIbl, COHBIMEH
Oipre TOpPIBIK ©3apa OpEKETTeCYy YIIIH KaKETTI OpTaK yaKbIT KaKeTTI YJkeel.
bynan Oacka, opOip KOyigaHOaANbl XaTTaMa IUTFO3[aFbl MEHIIIKTI OaraapiiaMaHbiH
XKyYMbIC kacaybl Tayman ereil. COHbIMeH Oipre cOHbIMeH Oipre IP-mii kOpsapra
PYKCATTBIH TaKbIPBIITHIK IIEKTEYl THICTI jKy3ere achIpaThiH KOJIIaHOAIbI JCHICHTIH
NUTIO3EpIHIH MYMKIHAIKTEpIHIH KEeH CrekTpiHe imiiamerl TOPIBIK albIpOacThIH
BUPYCKA Kapchl TaJZaybl JKEKe ajFaHna Oepyre Kepek - MOIMITAJIBIK JKOHE JIe3IK
KaThIHACTAPABIH TpadUKTIH OaKpUIAYBIHBIH Tarbl Oacka Typusepl xeminep. Stateful
Inspection texnonorus (kmueHt yiriHIH y3imyiciz) Berig xyiinepl sxoHe TtuicTi
MOIYIAapAbIH KOJAaHOambl OEHTeHIH OChl XaTTaMalapblH Talfaybl IaKeTTi
cys3rizep koHe KOamaHOambl ACHTreHAiH  numo3gepinin  Oenrl  KOWbUIFaH
keMmiiikrepl Oakpulay eceOlHeH jkeHyre MyMKIHAIK Oepeni. Mbicanbl, Tcp
JTMHAMUKAJIBIK allylbl €CeN JKEKe ayfaHga KaxeTTl OChl yakbiTTa - FTPHBIH
XarTamachiHa Oipak jaepekTepal Oepyl yiIiH KOChIMIIIA BUPTYaJIbl OalIaHBICHITHIH
YHBIMBI YIIIH TIOPTTapbl ) KalTa YHbIMIACTBIpbUIAThIH KOcCy yIniH mOpTTap/ iy
HOMIpJICPIHIH BHUPTyaJasl OaiaHBICTHIH KaXeTTl Oarmapiaylibl MOHJIEpIHEH
HIBIFAPYbl  JKOJMbIMeH — yirapeiianbl. Ockl  FTPnap  cusikThiFaHHAaH — KeWiH
TaICHIPHLUIAIBI, KOJAIaHBLIATHIH IOPTTAp TOP apajbiK MepaciepMeH KalTa TOCKAYbLT
KOSIIBI.

Kasipri yakpitTarel 0ap (Oaitdanammapaan kopraymen UTM, Oip i3re canran
O0ackapy) Unified Threat Managementrin Oibl, aKMapaTTHIK KOPFAHBIC
CEpBUCTEPIHIH JKUBIHBI COMKeC, COHBIH ImiHIe xoHe Tpra pYKCAThIHBIH MIEKTEYl -
xkeminmep,  OlpTyrac  OarmapiamMaibl-anmapaTThl  [UaTdOpMagapiaa  Kysere
aChIPbLIAJIbI.

¥Kcac O0J ICKe achIpaThlH OacTaylibl eHAIPYHIIEpAIH KYPhLIbIMIAPbIHBIH
YKYMBICTBIH €peKIIeIIri koHe PYHKIIMOHAJIBIFBIH KapaIl [IbIFAMBI3.

(Check Point Software Technologies ) UTM-1. Check Point cepikrecTiriaiyg
eHIMI kenmijepaiH akmapar KOpray IP KamTaMachl3 eTyre KaTbhICThl dp TypJl
ecernrepl YIIIH MNpOrpaMMalbIK »oHE Oaraapiamalibl-anmaparThl eI MISPIIH
alyaHTypiiriMeH  aiipipMamibuiblFbl  007aael.  UTM-1  ©HIM  CBI3FBIIITHI
nporpaMMaiblk 00maael - opOipi kaxkerti (Check PointTiH TepMHUHOIOTHSACHI
OOiipIHIIIa OJPUI0B) MOIYNAAPALIH KOCBIHIBICKI ©3 (DYHKIIMOHAJIJIBIFBIH  OJ
KOpPCETUIETIH TananTtapra OalJaHBICTBI JKOJBIMEH ©cim KeTUAipyre MyMKIHIIK
Oepren MmacmTa® >xacamaThlH KypbeUIbIMAap. Herisri MOmyamap TeMeHe aTarl
kepcetiaren, UTM-1xiH OapiblK CBHI3FBINIBI, KOJAAJATBIH MYMKIHIIKTEpAIH
KbICKaIa Ti3iMiMeH YIIiH TyCIHIKTI.

XKeni apansik skpan: Kazaa, Gnutella, BitTorrentrin HykTeHIH xemiuepi
yuria 200 xarramagad actam koHe KOceimmanap, NAT, MSN, Yahoo, Skypensiy
Je3dIK  KaThbIHACTApBIHBIH  aibipOachiMeH  Oackapyasl S1P  sxome H323,
MyJIbTHMeIHa TpaduriHiy KOpraysl, Skype, KOcyaap/asl Ogakracy Koiaaay. AESThIH
mmmdpraysia 1IPsec VPN: konmay, 3DES, VPN, SSLubIH Heri3iHae anbil TacTaraH



PYKCATThl KJIMEHTTEPAIH JKYJIIbI3 KOHE TOJBIK OalIaHbICTBI Kejl, KOJIIay/IbIH
TOMOJIOrHSUTAPBIHBIH KIpICTIpUIreH Kyalik OpTajblK, KOJaaybiH map0is, RADIUS,
TACACS, X509, Herizinae mbIHABIKTBIH TEKCEPYI.

bBacein kipynepneH KOprayzblH Kyihecl: KaObLI aliMayFa IIa0ybUIAapbIHBIH
KbI3MET KepceTylHliH Oitey, moOptrapiaslH cy3inm 1ibirysl; FTPHBIH xaTrTamachl
OO#ibIHIIIa KOChIMIIATapabiH DNSTBIH KbI3METIHIH JKabIHBIH KAIIIHIH OypMaaysbl,
mra0ybUIapblHAH  JICHTCHICHIH ~ KOpPFAay  CUTHATypaJlapJblH  HEri3l  JKoHe
XaTTamMaiap/IbIH aHOMAJIHSIBI MIHE3-KYJIBIFBIHIAaFbl TAOBLIYHI.

Bupycka kapchel mpOrpaMma >koHe ThIHIIBI Oaraapiamanapaan Tikken: HTTP,
SMTP, Pop3, FTPHbIH xaTTamanapblHBIH BUpPYCTapJaH KOpFaybl CXemallapbIH
TBIHIIBI ~ HETi3  TLmlHAeri mpOrpaMManapbiHBIH — OiTeyl;  CHUTHATypalapblH
OpTaJIBIKTaHABIPBLUIFaH )KaHAPTYHI.

URL - ¢unstpney: URLHBIH nepektep KOpHIH KOigaHbUIaasl - (WebtiH 3
MUJLIHAP/IBI - OeTTep) MeKeHKaiap, 70 Thiaep, KyH CallbIHFbBI )KaHAPTy. AHTHCIIAM
KOHE  DJIEKTPOHABIK  HOYTaHbIH  Kayimcizmgiri:  SMTPHBIH — xaTTamaiapbl
mradysuiaapaan Kopray, Pops, IMAP, curnatypanapasit Herisi, |P-11i aObipOiIpiH
TEKCEepyIHE JKarbIMChI3 KaThIHACTAPIbIH OITeyl - MOIITANIBIK CEPBEPIIH MEKCHKANBI,
BUPYCTap/aH KOpray, TOMEHep JKoHe KOJIaHyIIbIIapblH Kapa jKoHe aK Ti3imaepi;

-TOpaplK ~ MYMKIHZIKTEp  KOHE  CeHIMIIIK:  KBIpalblK  JICHICH,
KaTtenixkacaMaTeiH (OenceHal - pesepBTeri, OesiceHal - OeyiceHal) KeCKIHHIH
yiBIMBI (OipJIeCTiri), KbI3MET KOPCETY Al CalMaKThl YJIECTIpY, calaHbl KaMTaMachl3
ety DHCP, wunTeprerTiH KbI3METTEpAiH pesepBreri mposaiinepi, OSPF, RIP
MapIIpyTU3aNUACHIHBIH XaTTaManapbl, RIP, sxymbIc skacayasl MyMKIHZIK KOIgay
ILTI03 PeTiH/E.

UTM-11iH CBI3FBIIIBIHBIH KYPHUIBIMIAPEI HAPBIKTBHIH dp TYPJi CEKTOpIIaphI
YIIIH apHAJIFaH )oHE TOPJBIK UHTepEHCcTEpIiH CaHMEH JKoHe OTKI3y Kabiieri, Oip
yakpITTa KOJJalaThlH BHPTyaaabl KOcymapablH OHIMIIIIKIIEH, CaHbl JKOHE
anmaparThl KECKIHIEPMEH albIPMAIIIbUIBIFBI 00JIa bl

(Cisco Systems ) ASA. Cisco Systems d¢upma Kemiaik Ka0IbIKThIH
HAPBIFBIHBIH  AYHUENIK JKeTekmrici O0O0mbim  TaObuIambl. MomiMeTTiH KOpray
kypaimapbl IP - enmipymi on ymin keminmep (Point Software Technologies
Checkrapra kaparanma) KbI3METTIH Heri3ri OarbITTapbl OOJBII TaOBLIMAMIbI,
nereiMeH MOTBIH  TeHIiperigeriH OHBIH IIemiMI  TYpakKThl CypaHbICTapMEH
naiganaHaapl. YijaeciMIIKIIeH Jie, akmapabpl KOpray MIHIETTepIHIH KeH KUBIHBIMCH
7ie OVJ1 YFBIHABIPBLIAbEI, OYJ1 OHIIpYIIIHIH OYpBhIH KOMBUIFaH ka0 IbIFbIMCH.

ASAHBIH OpraKk aOOpeBHaTypachiIMeH OIpTyTac ammaparThl ILIaThpopMa
)KY3€ere aceIpblIraH (TOp apaiblK mepiae, 0achllm Kipyaepai cakTam Kamyabl JKyhe
KOHE JKENIIepAIH BUPTYaabl OesIHIIepiHIH YHBIMBI) KayinCI3giKTepAiH yiI op
Typsal  QyHKIMOHANIBIK cepBUCTepiH TyciHemi. Epekmenik sxone ASAHBIH
CBI3FBIIIBIHBIH MIHE3IEMECIH Kapall IIbIFaMbl3.

MeHIIKTI  aKmaparThlK KayilCi3miKTi KaMTamachl3 €Tyl KYPBUIFBIHBI
Oackapysl VIIIH aganTepiieHreH KOpran KairaH Oackapy kyieci. Cisco Systems
dbupma xeimiK KaOIbIKTBIH HAPBIFBIHBIH AYHUETIK JKETEKIIICI 00BN TaObLIaIbI.
MoanimeTTiH KOpray Kypangapsl IP - engipymii o yirin sxeminep (Point Software
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Technologies Checkrapra kaparanma) KbeI3METTIH Heri3ri OarpITTapbl OOJIBIN
TaOBLIMAM/Ibl, JETCHMEH aKnapaTTK KOPFaHBICTBIH TOHIperigeriH OHBIH IIemmimi
TYpPaKThl CYPAaHBICTAPMEH TaiajiaHajbl. YWICCIMIIKIICH Jie, aKmapabl KOpray
MIHACTTEPIHIH KEeH JKUBIHBIMEH 1€ OYJI YFBIHABIPBUIAAbI, OYJI OHIIpyIIiHIH OypbIH
KOHbLIFaH sxa0apirbIMeH. (Kaylncizaikrin Adaptive Security Appliance, agantTusTi
KypbUIbIMbI) ASAHBIH OpTaK ab0OpeBHaTypachiMeH OIpTyTac annaparTsl miaThopma
XKY3ere achIpblUIFraH (TOp apaliblK mepje, O0ackiln Kipyjaep/l cakTam Kalyabl Kyhe
KOHE KeIJIepaiH BHPTYaAbl OeniHAlIepiHIH YHBIMBI) Kaylrmci3giKTepaiH yur op
Typial  QyHKIMOHANIBIK cepBUcTepiH Tycinemi. Epexmenix sxone ASAHBIH
CBI3FBIIIBIHBIH MIHE3IEMECIH Kapall IIbIFaMbI3.

MeHmiKTI aKmaparThlK KayilCi3miKTi KaMTamachl3 eTyIl KYPBUIFBIHBI
Oackapysl YIIIiH alanTepJICHTeH KOpFayFa apHajFraH Oackapy xyiiecl.

Statcful Inspectionnin OypbIH KapacThIPBUIFaH TEXHOJIOTHSICHIHBIH ©3IMEH
ycbiHaThIH aHanorinig (Adaptive Security Algorithm ) kayinci3airiaig azanTTusTi
AITOPUTMBI.

ChIpTKBI cepBep Je, KOJIaHyIIbUIapAbIH IIKI IepeKTep KOphI Ja Tecin 6TKeH
ayrenTuukanusabie Texaonoruscel HTTP, Telnet »xone xommanyst 6ap FTPHBIH
XarTamaapbl OOWBIHIIA PYKCATKA KOJIJAHYIIIbI ayTCHTU(UKAIIUSICHIH Cypay canyaa
otkizyre mymkiuzik 6epeai, TACACS+ nemece RADIUS.

XaTTaManap >oHe KOCBIMIIAJAPIbIH TeKcepyl Kayimnci3 KOimaHy YIIniH
KOJITaHOAITBI JICHTCHIIH MATIMETTEpIHIH JKYMBICTaHBUIATBIH TpaduriHaeri taxmay
oinaiiae memiired (FTP, SQL*Netrery H323,) KOChIMIIanap ibIH alibLIaThiH
NOPTTaphl TUHAMHKAIIBIK,

Topasik uHTEpdERCTEPAIH KHUBIHBI, PYKCATTHIH CascaThl, MapIIpyTH3aIHs
KecTecl %oHe oKIMJIIK eTyMeH Olp (hM3HMKaIbIK KYpBUILIMHBIH 0a3acbhIH/Ia MEHIIIKTI
keckiHl Oap OipHeme Orukanbik Manapp! aHbIKTamyFa MyMKiHIIk Oeperin (Cisco
- Security Contextrig TepMHHOJOTHICH, Kayirnci3miKTIH KOHTeKCTI OOMBIHIIA)
BUPTYaJIbl TOP apajbIK Mep/e.

KypbuibiMFa JKbIpaliblK JCHIEH IMUTI03 PETIHIAE JKYMBIC ICTEyre MYMKIHIIK
Oepren mesaip MaHIH TOpTIOI.

Karenik sxacamalTelH KeckiH cxemagap ASAHBIH KYPbUIBIMIAAPBIHBIH
ceHIMIl JKYMBIC Kacaybl KOIAaHy eceOiHeH OesceHml - Oemcenal sxoHe OenmceHal -
pe3epBTeri KaMTaMachI3 €Te/Il.

Conbiven katap UTM-1, Cisco ASAHIH CBHI3FBIIIBIHBIH OKiIIepiMeH
Xargaiaa Olp-OlpiMen op Typusl eHIMIIIIKIIEH, anmaparThl KECKIHMEH, COHBIMEH
Oipre KypamMMeH >oHe (DYHKIUSIIAPAbIH KUBIHBIHBIH CaHIBIK MiHE3ZAeMeaepiMeH
aMBIPMAaIIBUIBIFEI 00aa61. KypangapaplH pyKCaTThIH MEKTEYIepi OpTaK epeKImemiK
IP - yiibiMHBIH VIOBIHBIH CascaTThIH TaJalTapbIHBIH OPBIHAAY KHHAJATHIH XKEITiaep
KOpFaJlaThlH OOBEKTTEpIHE AN TaCTaFaH NECTPYKIIHSIIBI dCepiepiHIH YHBIMBIHBIH
MYMKIHIITI BUPTYyaiablq OalJaHBICTBIH cascaT MICHIIJIreH pyKcaTTapblHAH KehiH
OOnbIn TaObUTABI. OcepiepaiH aBTpOM3anUsIaHOaraH yKcac COPTHIHBIH Oenrici
TOMEHETYJIEp YVIIIH KOJJaHbLIaabl Tarbl Oackamap op Typil amicrep, Oachlm
Kipysepal TaObLTyIbIH KipiCTIpIITeH Kyiesaepl, BUPyCKa Kapchl TeKcepy, OepiieTin
MaTiMeTTepAIH HHdpIaybiH KOCaIbl.



3 Ecenrey 6eimi

3.1 System View 6armapaamMachl apKbLIbl IMEKTI €MEC HMMIYJbCTI
cunarramanbi(llIeUC) cysrini 3eprrey

3.1 - cyperre KopCeTUIreHael KapamaibiM aHAIOIThI XKYHE YAriCiHae kepi
oaitnansiChl 6ap (KB) xyienepain yiariney epexmeniria KaPacThIPanbIK.

X(s) E(s) Y(s)

G(s)

[
>

A\ 4
v

~
Y

4

F(s)

H(s)

A

3.1 cyper - Kepi 6aitnanbIChl 6ap Kyie
Byt xkyiie TenaynepmMen kepceriieni:

Y(s)= G(s) E(s),
E(s)=X(s)- F(s),
F(s)=H(s) Y (s). (3.1)
OnapaaH TancChiPy yHKLMACHHBIH MAFBIHACH IIBIFAIEI
W(s)= Y(s)/X(s)= G(s)/1+G(s) H(s) (3.2)

Kb Tiz6erinae curHamasl TOKTarymen cumarranarsid 111eMC-cysri snmemenTi
0ap, >xoHe OHbI ICKE aChIPy Ke37€ OIp TakTIre KOChIMINA AHBIKTAIMAFraH TOKTAYIbl
eckepemis. JluCkperwsamust KuidiriHiH e3repiCi Ke3me OChl  aHBIKTAJIMaraH
TOKTAyAbIH Y3aKThIFeI 1a e3repemi. Cysbana mnpOmOPuuOHAIAB WHTETPAIAAYIIbI-
muddupentpanaaymsl Cy3ri (PID) kenTipiareH >xoHe OHbIH Mapamerpiepi Keseci

cyperre kentipinred. CysriHiH TIBIFBIC KEPHEYIH MbIHA (GOpmyna OO#bIHIIA
AHBIKTAIAIBI:

dx(t)
dt

>

,
(1) = Gpx(1) + G [i(@)dou+ G

0 (3.3)
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MYHIAFbI: X (1)-IIBIFBIC KEPHEYI.

€ PID (Token 9)

Froporianal Gain:

Integrator Gain:
‘3
Fi F

Derivative Gain:

0

4 [

Apphy to tokens
F

oK

Cancel

Ex=

[ [F][=]

3.2 cyper - luddhepenuunanaayiibl Cy3riHiy mapaMerpiepi

[IlexTi emec uMmyasCTi Cunarramaisl Cy3riHl System view oOarmapiamacsl
aPKBUIBI 3PTTEY KE3IH/E, MEH, 3 PET 3ePTXAHAIIBIK JKYMBIC JKYPri3aiMm. 1 B TypakTel
KEPHEYIIH KEeHET e3repyin kipicke oepin, Kb-men OCwl xyieHi yiriizen kepenixk.
System Time Specification auanorrik tepesene Sample Rate skuimixti = 100I'1
*oHe IpikTey canbiH No. of Samples = 512 oenrineiimis.

Start Time (sec)

'«is;:f.r System Time Specification

StopTime (sec)

0

4

Mo, of Samples

Undo Set

Auto Set Mo, Samples

Set Power of 2 ij:

Shift + Click to Reduce

5N

I P

Sample Rate (Hz)

- 100
= P
Ma. of Systern Loops:

] =]
=
[ Reset gystem on loop

[ Bauszeonloop

Estimated Run Time: 0,1 sec.

Total Samples: 512

Time Yalues:

Update Fl&)?
Beset

Start'Stop Time

Lock

=X

Time Spacing (sec)

10e-3

F

Freq. Res. (Hz)

1495,3120e-3

4 }

Ok
Cancel

3.3 cyper - System Time Specification nuanorrik Tepeseci
System view Oaraap;iamaceinaa kepi 6aiaanbIChl 0ap Cys10aHbI JKUHANMBIZ.



3.4 cyper - Kepi GaitnansIChl 6ap xyiie

bacrankp! curHaaeiH, MoHIHE skmiiri 10 'y skoHe ummyasC y3akThiFbiH 50e-
3 cex MoHIH O6epemis. SIFHu keneci Cyperre KkepPCeTinarex.

& Pulse Train (Token 8)

—Amplitude (v 4g)————  ~Offsetiv) —Apphyto tokens
I
4 } 4 b
—Frequency (Hz) [ Phase (deg)
10 0 OK
‘ F ‘ : Cancel

—Fulse Width (sec)————
Souare Wave
Rle-3
| I

] =l

3.5 cyper - Pulse train tepeseci
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[Maiina 6onran HOTE)KUE Keseci rpadurte kepPCeTiireH.

Sink 10

Time in Seconds

3.6 cyper - Analysis Tepeseci
Kumiri 50 I'i-ke sxoHe uMimyasCTiK y3akThirbl 500e-6 cex TeH 00aFaH Ke3eri
KOPCETIITEH HOTE)KNE TOMEHIE KOPCETIITEH.

m

—Ampltude fv 0]~ Offset () —Apphy tatokens
I
4 b 1 b
~Frequency (Hz)———————  ~Phase (deq)
3 0 Ok
! r ! r Cancel

—Pulse Width (sec)

Souare Wave

b00e-b

2 Fl=]

3.7 cyper - Pulse train tepeseci



Time in Seconds

3.8 cyper - Analysis Tepeseci

An enni ke3eci 3eprrey kymbIChiHaa ki 100 I'i-ke jxoHe uMITy IbCTIK
y3akTeirbiH 500e-6 Cex e3reprinil jkoHE OHBIH HOTEXHECI TOMEHHErI CypeTTepiae

KOPCETIJITEH.

m

—aAmpltude fv 0-p)———  —Offset V) —Apply to tokens
I

L] k L
—Frequency (Hz) —Fhase (deq)

100 0 OK

‘ : ‘ Cancel
—Fulze‘Width (sec)———

Square Wave
B00e-6
4 3

] Fl=]

3.9 cyper - Pulse train repeseci
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Sink 10

Time in Seconds

3.10 cyper - Analysis Tepe3eci

Kopwimeinow: 11lexti eMec uMmynsCTi Cumarramautel Cysrini System view
OarmapaMacel apKeLUTBI MOJIEIICY KE3IHE YII PET 3ePTTeY KYMBICTaPHI JKYPri3iii.
3eprTey KYMBICTAPBI SKYPri3iirenae, OacTamkpl CHTHAIIBIH JKWIITIHE — YKOHE
UMIYJIBCTIK Y3aKTBIFIHA yII TYPsil MoH Oepinmi. COHbBIH HOTEXHCIHENE, erep
KWITIKTIH MOHI TOMEH OOFaH Ke3ne, Oi3aiH >kiOepiinm OTHIPBIIFAH CUTHATBIMBI3IA
cunarrama TYPaKChI3IbIKTAPbl OalKaIaIbL.

3.2 System View  6GarmapaaMachl apPKbLIbI  MIEKTI  HMILYJIbCTI
cumarTamMadbl Cy3riHi 3eprrey

Kontyp moneni (3.11-cyper) (Source / Aperiodic / Impulse) Tepeseciuen,
oneparop:ieik 6s0kTan (Operator / Filter / Linear Sys Filters) sxone emmeyimren

typansr (Synk).

-------------------------------------------------------------------------------------------------------------------------------------

200e-9 400e-9 800e-9 le6

3.11 cyper - Koutyp moaeni



Operator (Parameters / Laplace / Define) 6a0okta mapamerpsepi eHrizemis.

Paznen Define 6eximi H(z) dopmynacer yiia qaisinaaManan TYPaibl.

* SystemView Custom Laplace Design

Laplace Fourth-Order Section [Section 1 of 1]

1531-

2 1
05" + B.F7329e+155  + 0

2

15 + 12,64e+6 5 1. 6.813232e+1

Syztem Poles: All Sections Syztem Zeros: All Sections Poles & Zeros for:
-B.320000e+E +] -3.2300000e+7 Oe+0 +j [Oe+D Thiz Section
All Sections
Imagirar Feal Iraginary
- 5. 32200e+05 0.0000e+00 0.0000=+00
0.0000e+00 8.2300e+07 Boot Locus...
Bode Pict...
. i Copy Frint...
Mext Section | Current Section Mo, Sections Update | |
i [ 1 1
Prev Section | Oe+7 | i
GoTa Stability: =
Delete Section Q | Fz = 2.0462+3 |

Cancel

3.12 cyper - Define 6eniminin Ma3ipi
Coman keiiH IUCKPETU3AUMSHBIH KaXeTTl skuiairin taingaimes. On fy,
pe30HaHC kuiJIITIHEH eH 001Maca 2 Pet apThIK 00Ty KEPEK.
Pe3onanc xwubniria mprHa Gopmysa O0ibIHINA eCenTeNMI3:

1

fo_m

(3.3)

bacrankp! curranasie, MoHIHE sxuiiri 10 I'ip skoHe umMnyasC y3akTeirbiH 50e-
3 cex MoHIH O0epemis. SIrHu keneci CyperTe KopPCeTiareH.

*é:'f Pulse Train (Token &) @
Offset (W) Apply to tokens

D, P

Fhase (deq)
0 QK

Armplitude (v 0-p)

10

o [

Frequency (Hz)
10

o [ 4 [

Cancel

Fulse YWidth (sec) = e
Square Wane

50e-3

o [

2] Fl=]

3.13 cyper - Pulse train Tepeseci

o1



200e-9 400e-9 600e-9

100e+3

200e-0 400e-9 600e-9

Time in Seconds

800e-9

300e-9

3.14 cyper - Analysis Tepeseci

Kuniri 50 I'p sxone ummynsCTik y3akteirbl  500e-6 CekyHake TeH OO0iFaH

KE3Eri HOTEXKUE:

m

—Amplitude (v lp)————  —Offset v —Apply totokens
I

L 3 L
—Frequency (Hz) —Fhase (deg)

50 0 oK

‘ r ‘ Cancel
—Pulze Width (sec)———

Square Wave
Bl0e-k
L 3
2 Fl=]

3.15 cyper - Pulse train Tepeseci



200¢-9 400¢-9 £00¢-9

100e+3

200 00e
Time in Seconds

3.16 cyper - Analysis Tepeseci
Kuiri 100 I'r sxone mmimynbCTik y3akTeirbl 500e-6 cexyHaka TeH OO0yFaH
KE3Er| HOTEXUE:

m

—Amplitude (v 0-p)——— [ Dffset ) —Applyto tokens
0
4 k 1 k
—Frequency (Hz) [~ Fhase (deqg)
100 0 £k
h 4 A L Cancel

—Fulse 'Width [sec)——— . -
Square Wave

B00e-6

1 F

BEE

3.17 cyper - Pulse train Tepeseci
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400e-9

Time in Seconds

3.18 cyper - Analysis Tepeseci

Kopwuimeinowr:  1llekti wmmynsCri  Cumarramassl  Cysrini - System  view
oarmapramacerHna 3eprrey kesinme [eMC cysrizeé KOnmaHbpuUFaH MOHIEP 1€
konanbuael. Horesxuecinne IIMC cysrinepi TypakTel O0MFaHIBIKTaH TPAQHUKTETI
curmarrama KepCeTkimil e3repreH JkOK, SFHH HOTEXKHMECIHIE Cumarrama
TYPAKCBI3IbIFbI OAMKATFAH KOK.

3.3 PexpycuBTi eMeC (IEKTI UMIYJILCTI CHIIATTAMAJIBI) CY3TiHI eCcenrTey

{x(n)} curnanapiH AWCKPeTTI CaHaymap Ti30eriHig Z - TypaeHmipyiH,
KYyHeHiH OepinrerH uMmmyasCTik cunarramacel apkeuisl  {y(n)} auckperti yiipTiHi
MKOHE )KYHENIK QYHKIUSIHBI QHBIKTAY KEPEK;

H(z) xyiienik QyHKIusAChIHA COWKEC KeNeTiH jxoHe ecentenreH { y(n)}
CaHayJapbIH alyra MyMKIHAIK OEpPeTiH PekypCuBTi eMeC Cy3riHiH CyJI0aChiH Cary
KEPEK;

{x(n)}=1,0,1,1,0,0...
{h(m)}=1,3,2,2,1
X(2)=1-7% Z*
X(n) GYHKIUACHIHBIH — HAKTHI HEMECE KOMILIEKCTI CaHaysap Ti30eriHiH Typa

Z — typneHaipy nen keneci epHeKTi aTanbl.

X@2)=3 x(n)-2"" (3.4)



Erep x(n) 6apieik n<0 ymiiH HeJre TEH JIen ajucCak, OHaa Typa OlpkakTel Z —
TYPAEHIYPYIH a1aMbI3.

o0

=>'x(n)-z™" (3.5)
n=0
Keneci popmyna (3.5) xemerimen Z — TypiaeHaipyiH TabambI3:

X(2Z)=>x(n)-2"=1-2°+0-2"+1-2%+1-2°%+0-2*+0-2° =
n=0
5 2°+z +1,
AR
Kommiekcti X(Z) ¢byakusacer (3.2) mopexenik karapsl yiiaecetin 6apibik Z
YIIH KOJIAHBLIAIbI.
JIuCkperTi Ti30eKTIH MIBIFBICHIHAAFEI CUTHAI TI30EKTIH KIPICIHAEr TI30EKIeH
nuCKperTi yHipTiHiH (HOpPMynacel apKbLIbl OAMIAHBICTBI, COHABIKTAH JUCKPETTI
HIBIFBIC TI30ETIHIH N-111l CaHays! Kejieci (hopMysia KeMEriMeH eCenrteninei.

=1+72°%+72

00

y(nT) = 3 x(mDhf(n-mT]=> x[(n—m)T h(mT) (3.6)

m=0 m=0

(3.6) popmynanbl KOIIAHBIN OTBHIPHII, TUCKPETTI YHIPTKIHI AHBIKTANMEI3.

k=0 1/0/1({1/0/|0
h(0-m) 113]2]2]1

y(0)=1-1=1;
k=1 1{0(1/1 |0|0
h(1-m) 113]2]2]1

y(1)=1-2+0-1=2;

k=2 1/0/1/1/0(0
h(2-m) 1(3/12|2]1
y(2)=1-2+0-2+1-1=3;

k=3 1/0(1/1]/0|0
h(3-m) 1(3]2]2]1
y(3)=1-3+0-2+1-2+1-1=6;

k=4 1/o]1]1]0]0
h(4-m) 11322
y(4)=11+03+12+]_2+01:5’

-
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k=5
h(5-m) 1[of1]1]o]o

1132121
y(5)=0-1+1-3+1-2+0-2+0-1=5;

k=6 1]/o0/1]1]0]0

h(6-m) 11321211
y(6)=1-1+1-3+0-2+0-2=4;

k=7 1/of1]1]0]0

h(7-m) 11321211
y(7)=1-1+0-3+0-2=1;

k=8 1]of1]1]0]0

h(8-m) 1132211
y(8)=0-1+0-3=0;

k=9 1]of1]1]0]0

h(9-m) 112321

y(9)=0-1=0;

JIuCkperTi yHipTKi Kenecineit MoHTre ne OOJIBII IIBIKTHI.
y(n)={1121316’5’5’4’1’010};

T
Tl

1 ‘H|.
|

a) KIpIC CcurHauel; 0) UMIYJIBCTIK CUIIATTAMA; B) IBIFBIC CUTHAIIBI
3.19 cyper - Hudpsik Cy3ri
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JIuckperTi TiI30€K - ecenTey anrOPUTMIHIH KYPBUIBIMIBIK CYJI0ACHI, IIA(PITBIK
TI30€Kk - OIp anrOpuMTMHIH MPOrpPaMMaiblK HEMECE ammapaTThiK Kypaiaapbl
petinae ky3ere aceipputangsl. Juckperti Tizoextin H(z) OepimiCc GpyHKIMACH aem
IIBIFBIC JKOHE KIPIC MUCKPETTI CUrHAIAAPABIH Z- TYPAEHAIPYyIepaiH KaThbIHACHIH
anlTaIbI.

H(z):%; (3.7)

JIuCkperTi y#ipTi Typaibl TeOpeMara CoMKec:
Y(2)-H(2) = X(2); (3.8)
Conrbl epHekTeH Ti30ekTiH h(m) wMIyasCTIK CHIATTaMaChlHbIH 7 —

TYPAeHaIpyl  AWCKPeTTi  TI30eKTIH H(Z) Oepinic cunarramacbl  OOJIBII
TAOBUIATBIHBIH KOPYTE O0JIaIbI.

H(z) =Y h(n) 2" (3.9)
n=0
Kywienik pyuaxuusaas (3.9) popmyna kemMeriMeH TabampI3:

H(z)=2h(m)-Z‘”=1-Z°+3-Z‘1+2-Z‘2+2-Z‘3+1-Z‘4:
n=0
3 2 2 1 Z'+3-2°+2-2°+2-Z+1
=l+ o+ 5+ t=;= 2
Z Zt Z" Z Z

XKyitenik GpyHKIys MbIHAFAH TEH:

Z4+3.Z2°4+2-Z2°+2-Z+1

H(z) = ~a

ChI3BIKTHI JAUCKPETTI JKYHENEPaiH €H MaHBI3Abl MBICATBI - ChI3BIKTHIK
U PabIK Cy3ri 60sbm Ta0bLIaAsL. [ludpist Cy3ri nerenimiz {x(k)} xipic quCkperTi
CUTHAIIABIH CaHIBIK CAHAYIAPBIHBIH YaKBITTHIK HEMECE SKHIJIKTIK aifMarbIHaa
oenrini  Oip omepaumsuapasl  OPbHIANTBIH koHE {y(k)} ITUCKPETTI MIBIFBIC
CUTHAIABI TY3€TIH aiIroput™. bapneik nudpaelk Cy3rigep eki yJIKeH TOmKa
OeniHenl: UMIyabCTIK CHUNATTAMACHI AKBIPFBI OOJIBIT KEJeTiH Cy3rijep HeMeCe
Cy3rijiep HEMECE PEKYPCHUBTI Cy3riyep.

PexypcuBTi emec Cysrinepain kypy Tenaeyi 60 (3.7) ¢popMynacsl OOJIbII
TAaOBLIAEL.

y(n) = iam -x(n—m) (3.10)
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PexypcuBTe emMecC Cy3riiep jkoHE UMIYILCTIK CHIIATTaMACHI EKCI3 O0JIBIT KEeel.

{x(n)}=1,0,1,1,0,0} an (1) {y(n)}={1,2,3,6,5,5,4,1,0,0}

rq—\\ .-

5|
Z 31 (3)
x(n-1) b
5|
Z
32 (2)
X(n-2) »
1
Z
33 (2)
x(n-3) :
1
Z
34(1)
X(n-4) )

3.20 cyper - PexypcuBTi emec Cy3riHiH Cys10acsl

3.4 PexpycuBTi (11eKkTi EMEC HMIYJILCTI CHIIATTAMAJIBI) CY3riHI ECENTEY
PexkypcuBTi Cy3riniH 0epiiiC GpyHKIUACHIH, a&IbIHFAH O0epiTiC QyHKIMICHIH
XKY3ere aceIparblH PEeKypCHuBTI Cy3riHiH Cya0aChlH »KacaybIMbI3 KEpPek (Typa,
KaHOH/IBIK YKOHE TPAHCIIOHUPIJIEHTEH TYPIE).
Anbiaran Ccysrigen  {x(k)}={1,0,0} curnansl etkenne {h(n)} ummyasCTIK
cunarTamMaChIHbIH OIPIHIII Y1 CAHAYBI AHBIKTAYBIMBI3 KEPEK.

AJIBIMBIHBIH
KOXPGUIUMEHTI | o | 1 | 2| 3 | 4| 5

Beniminig
Koappumuen |1 |2 |3 |4 |s
Ti
3 |3 (2 |4 |3

CraumOHapAb! ChI3BIKTHI AUCKPETTI XKYHEHIH OepiiC CunaTTaMacsl



Y(2)
H(2) = ﬁ m— hy(kT)Z " (3.11)

MyHAarel Y (Z) => Z-TypnesaipyaiH MbIFbIC CUTHABI,
X(Z) => Z-Typaenaipyaiy KipiC CUrHAIbI;
hy (kT) - UMy nbCTIK QYHKIIHSL.

JIMCKpeTTi CurHaabiy 0epiniC pyHKIusIChIH ObLIall Oepce 00maIb!

N—-1
a,z "
T tra,z %+ +ayz " mzzo m

H(2) = a, +a,z

= (3.12)
1-bz*t—b,z?—...—byz™ . ok
1- b Z

(3.12) ¢dopmynanbl KOIAHBII PEKYPCUBTI CY3riHiH OEpiTiC (yHKIUSACHIH
TA0AMBI3:
3+1-2*'+3-2°+3-2°+4-2z*+5-z2"°

H(z) = =
(2) 1-3-z'—-3.z°?-2.2°-4.2z%-3.z2°

 3-2°+2z2"+32°+3z°+4-z2+5
z°® —-3z2% -2 —-2.2? - 4.z2z—-3"°

Herizinen  pexkypCuBTi CysriiepaiH  KYPbUIBIMIBIK  Cy10aiapbiH
KypacTeIpFanaa yur CTPYKTyPacelH KOimaHamel. Omap: Typa, KaHOHIBIK >KOHE
TPAHCTIOHUPJIEHTEH TYP1€ O0MaIbL.

Typa typaeri pexypcusTi Cy3riniH 6epiniC GyHKIHSICHI KENeCi Typae ue

{x(m)}={1,0,0} o) e {ym)}
- -
a 1 b
x(n-1) | » L) 18, 1 ¥(n-1)
Z_l Z—l
a5 (3) by(3
x(n-2) = B Y(n-2)
-1 -1
z a b =
x(n-3) [ (3 @/4 ¥i(n-3)
;-1 :Zv_l
x(n-4) » + w(1n-4)
= -
xn-sy T ym-5)
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n—1

> b -z

H(z) = —= ; (3.13)
1+> a, -z~
k=1

Kanouapik Typaeri pekypCuBTi Cy3riHiH OepiaiCc ¢yHKIUACH Kenecl Typae
001811

bz
H(Z)= i:n? _Y(Z) _V(Z)'Y(Z)_

143 a, 2 S X(2) X(2) V()

k=1

H,(2) - H,(2);

(3.14)Tpancnionupienrern Typaeri PekypcuBTi Cy3rinenin OepiaiC  (yHKIUACHI
KeJeci Typ e 001a bl

n—1
K Zbi-k - Z

H@O=][H.@D=11| 2= ; (3.15)
k=1 k=1 | 9 4 Zaj-k Lz

3.21 cyper - Typa typaeri pexypCuBTi 1udPIibl Cy3riHiH KYPBUIBIMIIBIK
CyJ10aCHI

X(n) va(n) va(n) v(n)
Ha(z)

wln) —> Hl(Z) H3(Z) >

A\ 4

A 4

3.22 cyper - TpaHCOHUPIEHTEH TYPAET] PEKYPCHBTI 1TU(PIIBI CY3TIHIH
KTl TYPAETT KYPBUIBIMABIK CYJ10aChI

PexypcuBTi Cy3riHiH MMIyJabCTIK CHMATTAMAChl PEKYPCHUBTI €MeC Cy3riHiH
UMIYJIBCTIK CHUMATTAMACHIHA KaparaHaa HerypibiM Kypaeni ecenreneml. OHBIH
OlpHeme OIpiHII CaHAYBIHBIH TY31TyIH KAPaCTHIPANBIK.

Kipicke Oipnik wummmyssC keneni, ap k03hduiuentine koOeuTimin Ti30eKTIH
COHbIHAH IIbIFAIBI. COHA

h(0)=ao (3.16)



Conman xediin xipic Oipmik wmmImynbC KIPIC KimipiC ChI3BIFBIHA TyCenml, aur
IIBIFBIC CAHAy a8y IIBIFBIC KiAIPIC Chi3bIFbIHA TyCeAi. HoTrkeCinae umirynbCTiK
CUMATTAMAaHbIH EKIHIII CAHAYBIHBIH TYPI TOMEHIETI el 00Iaas

h(1) = a, +b,h(0) =a, +a,b, (3.17)

Erep kipic 6ipaik uMiynsCiHIH KigipIiC ChI3bIFBI OOMBIMEH OPBIHAYBICTHIPYBIH
YKOHE TIBIFBIC KiIPIC CHI3BIFBIHBIH MIBIFRIC CAHAYJIAPBIMEH TOJNTHIPBUTYBIH 9PI Kapan
KapacThIPaThiH 00JICAK, OH/1A MBIHAIAN HOTHIKE aJIaMbI3

h(1) = a, +b,h(0) +b,h(l) =a, +a,b, +a,b, +a,b,” (3.18)

NmnyneCTik CcumarramanslH yir caHaybeiH — (3.16), (3.17) xome (3.18)
bopmynanap KeMeriMeH aHbIKTANMBI3:

h(0)=a,=3
h(1)= ay+b; h(0)=1+3*3=10
h(2)= ay+b, h(0) +b; h(1)=3+3*3+3*10=42

{h(n)}={3,10,42}

TaHCBIpMaFa CoMKeC PIMHy.HBCTiK CHUIIATTAMAHEIH, YL CaHaYBI MbIHAFdH TEH.
{h(n)}={3,10,42}

Kopsimuinovr: PexpyCuBTi jxoHE PEKPYCUBTI €MeC Cysrinepal ecen Ke3iHue
eH anabIMeH 7 — TyPaeHmiprimi HE exeHiH, OHbIH 0aCThl KePCeTkiiml PeriHae
OepiniC QyHKIUIAPBIHBIH ~ AHBIKTAABIM.  Heri3iHeHn OChl eki Cysrini ecenTeit
OThIPA, MEH OJIAPABIH AWBIPMAIIBLIIBIFBIH AHBIKTAABIM. SIFHM, IIEKTI MMITYJIBCTI
cumarTamanabl Cy3ri MIeKTI e€MeC HMMIyJbCTI CHMATTaMaibl Cys3rire KaparaHibl
oepikri OOnpim kemeni skoue IleMC-umig IHMC-re  xaparanga »XKyMbIC ICTEyY
npPUHOKIT KyPAenl OOJIbIn Kemel.

3.5 AXKC xone ®@KC muCkperTi TIi30EKTIH KYPbLIYbI

AMIUTUTYAQIBIK-KHITIK KoHE (a3aiblK - XKHUUIK CHIIATTaMaNarbl JUCKPETTI

TI30EKTI KypPamblI3.
Ocsr xarnaiapl ECKEPE OTHIPA, KENECl TapaTy CHnarTamMachiHa He 60IamMbI3

_a0+ale ™ yaze " 4. +a e

1l _p2e i~ _p g7

H(j2)=H (") (3.19)
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Ocor popmynanapaan AXKC xone @KC quckperTi TI30EKTI Aambi3.
AXC muckperri Ti30€KTi aHBIKTAY YIIIH HOPMAJIBIK KHUITIKTI KAPACThIPAMBbI3:

A—f.T=_" (3.20)

MYH/IAFbI

a0 +ale %™ yaze 1% 4 +a e 1M _

1—ble 2™ _p2e 14 _  _p e 1™

(ay +a,cos27A + a, cos 47d +.....a, cos 27NA) — j(a, sin 274 + a, sm47A +....a, sin 27NA) (3.21)
(1-b,c0827A —b, cos4nA —....— b, cos 2zNA) + j(b, sin 274 + b, sin4zA +....b, sin 22NA) '

H(i4) = H (™) =

Conrbl HOpMynATAPIaH OHAN AMIUTHTY TATBIK-KUITIK KOHE (HA3ITBIK —KHUITIK
cunarramanbl AUCKPeTTi Tiz0ekTi anmameid.  benek typae AXKC keneci Typnae
oenrineHeni

(a, +a,cos27A +a, cos4rd +...)" +(a,sin 2724 + a,sindzd +....)° (3.22)
(1-b,cos 274 — b, cos47id —....)" + (b, sin 274 + b, sindzd +....)° '

H)=/H(A)/ :\/

3.5.1 Aupiaran OepinmiC (GyHKIHMACHI OOWBIHINA AMIUTHTYIATBIK-KUAIIIK
cunarTamaisl AUCKPETTI Ti30ekTi kypambi3 (3.18 - cyper).

f,= n=1.10
1mnmﬂ al=5al=13=1 d=2 =10

0
a0
0
| Fd=pun o
00 R
00
a0
o0
1000

bl=2 b2=10=4 M=3 bi=1 bo=1




S R O 0
a+al-e +al-e +ai-e +ad-e +ai-e

o Yo W0 Wt R o R}y
ble “-ble  "-bde -bhe -bSe  -boe

! ‘Hﬂ _
0999
. 0997
1952
0% 0986
B, 0979
—_ 0969
0.958
0946
- 093
1.916

09 o

I 40 [ 1/ 1]
f

3.23 cypert - AXKC muckperri Ti3oeri
MYH/IAFbI, ()a3aIBIK-KUITIK CUITATTAIFaH JUCKPETTI TI30EK

3.5.2 Aupmaran  0OepinmiC  QyHKIuMACH  OO#BIHIIA — (HA3ATBIK-KHITIKTI
CumarTamasbl AUCKPETTI CHnaTTaMabl TUCKPETTI Ti30ekTi Kkypamsi3 (3.24 - cyper)
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HL = (a0+alcos(27Q,) +a2cos(47Q, ) +a3cos(670, ) +a4cos(87€, )a5cos(1020, ))* +
" |(1-blcos(27Q,) —b2cos(47€,) — b3cos(670, ) — b4 cos(82Q2,) —b5cos(1070Y, ) — b6 cos(12702,)

(alsin(27€Q,) + a2sin(47€), ) + a3sin(67€Y, ) + a4sin(870, ) + a5sin(107, )’ ! (3.23)
+((b1sin(27€Y, ) — b2sin(47€), ) — b3sin(67€2, ) — b4sin(87Q, ) — b5sin(107€2, ) — b6sin(122€2, ))* '

1.08

10z,

1.08

Hi, 104

1.02

dooy,

o 200 400 00 =00 1000
oo £, D1,

3.24 cypert - ®XKC guckperti Tiz0€K
MYH/JIaFbl, CUTIATTaMa aMIUTATY TATBIK-KULTIK )KOHE (GA3AIBIK - KHIITIK.

Kopeimuinovr: Hakrtel yakeiTra makerrepain 30% neiiin  tapary kesiHme
KOFQTybl HEMECE KemlkTIPUI alblHybl MYMKIH (HAKTHI YakKbIT TOPTIOIHAE OIp
marbiHanbl 0epeni). IP-kemiCinae kakChl KOCBIMIIANAPSI KOFQIFaH MAJIIMETTEPI
KQIMbIHA KENTIPIM, )KeTICIenTiH makeTTepaiy OPHbIH TOATHIPAAsl. COHBIMEH OIpre
OeriHeManiMETTEPAI KOATAY QITOPUTMHIH ©31 MANIMETTEPAl KAINbIHA KETIPyre
BIKITAUT ETEel.

IP sxemiCiuae muro3mepaeri CaHmbl Cysrijaepal yiariiey Kesne, 3epPTTeyadiH
HOTIDKEJIEPI  &IBIHFAH OONATBIH, COJ HOTHIKEJIEePre kapar, KIPIC CHrHAIIBI
KyPacCThIPaThIH SPTYPII sKuiIiKTET] KOAEPIEPe CaH bl CY3Tinep i maiaaiany Kes3ue
ILTFO3/IIH IIBIFBICHIHAA TArChIPy KBUIIAMIBIFBIHBIH JKOHE OTKI3y >KOJIAFbIHBIH
apTybIMEH CaHbI TYPE jKaCaFaH CUTHAJIIBI ayFa O0JaThIHBI TYPaIbl KOPBITHIHIbI
Kacayra 00JabI.

[{udpasik  Cy3rinepaid OCwbl yiarineyi kenecine nudpiblK OaiIaHbICTHIH
TEXHOJIOTUACHl  OOMBIHINIA 3EPTXAHAIBIK JKYMBICTAPABI  OTKIZy MAaKCaThIHIA
MaAIaHybl BIKTUMAJ.



4. OMIpTIpmigik Kayincizairi

4.1 beiineaknmaparrapabl TApPaTyaAblH 06reyijire TyPaKkThUILIFbIH
3ePTTEY YIIIH 0O0JIMEHI TEXHHKAJIBIK 'Ka0ABIKTAY

beiineakmaparTapasl TapaTyablH Oereyiare TyPaKThUIBIFBIH 3€PTTEY YIIiH
TEXHHUKAIBIK 00J1ME MIHAETTI TYPaE AePOEC KOMIIbIOTEPIEPMEH JKOHE TEXHUKAIIBIK
’KAOIBIKTAPMEH KamMTamachl3 erinyl kepex. besime opnamackan rumapar, Oy 0ec
Ka0aTThl OKIMIIIIIK FUMapaT OOJIbIN TAOBLIAAbI, OChI 0OJIME Y3BIHABIFEI 7.5 METPII
cepsepiik Oenme, eni 5 merp, Oenmeniy OuikTiri 3,5 METP xoHE 0y OlpiHIIi
KabarTa OpPHAITACKAH >KOHE Temip TOPiel 3 Tepeseci 6ap, aymax 6 KB.M.
(6esmveHiH x0CIaps! 4.1 —CyperTe OpHAIACKAH).

benmvene cepsepnik mkad, IP xeniCin xeHre Camy yuriH >ka0JBIKTAFAH
KaOIBIK JKOHE KeJlIMEH 0aCKapy yiuiH 1epOeC KOMILIOTEP OPHATACTHIPBLIFAH.

benmeni 5 amam kpi3meT kepcereni; 3 aybICBIMILI MHXEHep, 1 perreyri
WH)KEHEP koHE 1 0aCThl TEXHHKAIBIK HHXeHep. Kynmysri aybiChlibiMaa 3  anam
KYMBIC ICTEH Tl koHE ToyairiHe OIp PeT perTeyiul HHXEHEP KeJim TyPabl.

Kpi3mer kepCereTiH mePCOHANAbIH KAylnCi3airii KamMTamachl3 ery VImiH
OHBIH ©MIPTIPIIIIIK jkoHE KaylnCi3airine ocep eretin 0apisiK (hakTopaapra Tauaay
JKaCaMBbI3.

7,5 meTp

5 MeTp

4.1 cyper - benme x0cnapsl
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«KyMBbIC 30HACHIHBIH ayaChl, KaJIMbl CAHUTAPIIBI-TUTHEHATBIK Tanamy ['OCT
12.1.005-88 coiikec, 0i3aiH OeameMmi3aeri KbI3METKEPIEPIiH 5 KYMbICH! (DH3HKATBIK
KYKTEMe OObIHINA OIpiHmIl kKareropusra skaraael. 4.1- kecrene OpraHu3MHIH,
SHEPTHUSHBI IIBIFBIHIAY OOUBIHINA KYMBIC KATETOPHUACH KETIPIIreH.

4.1 xecre - Oprann3MHIH SHEPTHSIHBI IIBIFBIHAAYBI OOHBIHIIA dKYMBIC KATETOPHUSCHI.

Opranu3mHiy
KymbiC Kareropus SHEPTUSIIBIFBIHAAYBI, | JKYMBIC XapPaKkTEPUCTUKACHI
JIx/C (kkau/car)

OU3MKANBIK KYIITI TANAI
eTIen/ 1l )KkoHE OTHIPY
TYPiHAE Kyprizineni

JKenin | a 138 ker emec
(UBUKAIBIK

benve Taburu >kaPBHIKTAHABIPYMEH TEPe3e aPKbUIbI KAPBIKTAHABIPBUIFAH
(0ip>xakTel  OyHipimik Tepes3e). Kapaurbl yakpITTa KaCaHAbl >KAPBIKTAHIBIPY
KOJITAHBLIAIBI.

bizaig ty#tiageri mukpoximmar skargaielr [OCT 12.1.005-88. CCBT
OEKITINIreH ONnTUMAIIBI TAPaMETPIIEPIHE KATTHI COMKEC KeIMENTIH eI CumarTayra
00aa6l. MUKPOKINMAT sKaFaiibl 4.2- KECTEIE KeNITPIIreH.

4.2 xecre - MukpOokJIMMar napaMeTpiiepiHiy OnTUMaIbl HOPMAChI

YKyMBIC Ke3€Hi KymbIC T, 0 ¢ Aya KO3FaIbICHIHBIH
KaTErOPHUsChI KBULIAMJIBIFBI, M/C, KOl EMEC
Cypix la 22-24 0.1
JKbU1BI la 23-25 0,1

KBICKBI JKoHE >Ka3Fbl KE3eHJE OI3miH Oeamene MUKPOKIMAT mapaMmerpiepi
oekitinren CH 245-86 MoHHEH acmaipl, )Ka3Fbl Ke3eHIerl Temneparypa: : + 27
OC~ +290, KBICKBI Ke3eHjeri temmneparypa: +19 10 +22° C Kypausl, 36° C
TEMIIEPATYPAIAH TOMEH KE3/€ ayaHbIH bUFAIABUIBIFEI 60% Kypaiiapl, ayaHbiH
KO3FauTy *KbuLIamabiFel 0,2 M/C  acmaiiibl, Oyl Ke3 KEJIreH XbUT ME3rUTIH/Ie.

Keneci xecrene 6i3aiH kxyMBC KATErOpusChiHA COMKEC KEJIETIH MUKPOKIUMAT
napameTpIiepi KenTipiyirex.

JKo6ans! x00anay ke3iHme, MIHAETTI TYPAE >KYMBIC 30HACHIHAAFBI AyaHbIH
KQIBINITHl MHUKPOKIMMATTHIK KArJaliblH KaMTaMmaChl3 ETETIH JKYHeHl KapacThIpy



kepek. OCpiran 0aiIaHBICTRI OMOEOAN JKYiHE OOJBIN, ABTOHOMIBI KOHIUITMOHEPIIED
OO0k TaObLTABI. KepCeTinaren sxyMbIC jkarIaibiHA HETrI3eNe OThIPbIN, O0JIMEHIH
TAOMFU YKAPBIKTAHIBIPYBIH KOHE JIEKTPKAYINCI3airiH eCenTeimis.

4.3 xecte - JKbIIIbIH JKbLIBI )KOHE CYBIK KE3EHIEPIHAErI MHKPOKIAMAT
napaMeTpiepiniy PyKCaT etiaren MoHzaepi

Aya
Aya AyaHbIH CATBICTHIPMAITHI
KymbiC KO3FaJIBICBIHBIH
TEMIIEPATYPACH], | bBUIFAABLIBIFE, %, Kol
KaTEropusiChl | o KBUIIAMIBIFHI,
C emec
M/C, KeIl EMEC
la 21-25 [ 22-28 28° C kesinge 75/ 55, 0,1/0,1 -0,2

4.2 Beameneri Taoury KAPbIKTAHABIPYAbI ECENTEY

Taouru YKAPBIKTAHABIPY TXKK TAOUFU YKAPBIKTAHIBIPYIBIH
KO3 duimentiven cunarraisinansl. TXKK — acnman sxkapeiFbIMEH OeyMe imriHae
OepiireH »Ka3bIKTHIKTAFbl KEHOIP HYKTEIE >KACAIAThIH TAOWUFH >KAPBIKTHIH, AIIBIK

aCranaa % TOJIBIK KAPBIKIEH KaCaJdTblH CBHIPTKBI Ken68y XKAPBIKTAHY MOHIHE

KATbIHACHI.

TXKK nopmananran MoHAEP! KAPBIKTHIK KIMMATTHIH YIIIHIN Oenaeyl yiiH
kentipinren, an Oacka Oemmeynep ymin TXXK nopmananran MoHAEPI MbIHA

dbopmysa OOMBIHIIIA aHBIKTAIAIBI:

€u

1245= ¢ 3.m-c, (4.1)

MYHIAFbI e — yuriamr 6enaey yiria TXKK moHi;
M — ’KaPBIK KIUMAT KO3 PHUITMEHTI;
C — KYH KJIMMAThl KO3PPHUIIUEHTI.

TaOuru  KAPBIKTAHABIPYIABIH €Ce0l JKkapPhIK  OMBIKTAPBIHBIH  AyJaHbIH

AHBIKTAYAaH KOPBITHIHIBLIAIBI.

by#ipaix >xapeikraaeipyna TXXKK HOpMaianran MoHIEPIH KaMTamachi3
eTeTiH Sy KAPBIK OMBIKTAPBIHBIH (TEPe3enep) ayAaaHbiH MbIHA (HOPMysia OOWMBIHIIA

AHBIKTAMIBI:
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100S, / Sy, =em* n, Ky K/ 1011 (4.2)
JKoraps! sxapbIKTaHIBIPY A KaPbIK OMBIKTAPBIHBIH AyAaHbIH (KOmmaMaap) Sy
MbIHA (HOPMyITa OOMBIHIIA

100S,, / Sy =€ 7, Ko Ko/ 102Ky (4.3)

MYHJAFbl S, — 06JIMe eIeHIHIH aydaHsbl, M
e - T)KK nopmananran MoHi;
K3 - kop k03¢ duiuenri;
10 - KAPBIKOTKIZYMIH KAIBI KO3PDUIIHEHTI;
'l - Tepesenepmiy KaPBIKTHIK CHIATTAMACKHL;
rl - ruMapaTKka »KaHaCKaH TOCEJIreH KA0AThIHAH KOHE O06JIMEHIH
OeTTepiHeH MArbUILICKAH JKaPBIKKA OaIaHbICTHI OYHipiiK sxapeikTanapipyaa TOKK
apTybIH €CKEPETIH KO3 PHUIIUEHT;
K,, - kapama-kapCel TyPraH FuUMAPATTAPABIH TEPe3enepiHiy
KOJIEHKEJIeYIH CKEePETIH KO PHUIIUEHT;
I, - OonMeHIH OETTEPIHEH IIAFLUILICKAH KAPBIKKA OAiIaHBICTHI
*OFaprel xkapeikranapipyaa TOKK apTybin eCkepertin K03pGUIuenT;

n
LA KOJIIITAMHBIH KAPBIKTHIK CHIIATTAMACHI.

XKyMbIC OpBIHAAPBIHAA HOPMATAHFAH O KAPBIKTAHABIPYIbI Jkacay YIIIH
OeJIMEHIH KKETTI OYHIPIIIK yKaPbIK OWBIKTAPBIHBIH Ay IAHBIH ECENTEHMI3.
TexHukanblK OOIMEHIH Y3BIHABIFBI 7.5 METP, eni 5 merp, oumikriri 3.5
metTpai kypadael. JKyMbICTBIK O€TiHiH OwWIKTITI €1eH JeHreiineH OIp MeTp,
tepesenep 1.2 metp OmikTikTeH Oacramanabl, Tepese Ouiktiri 2 merp. JKobamanran
OesMe okimIiik FUMapar.
TepeseHiH »xanmbl ayAaHbiH MbIHA (OPMyIa O0HbIHIIA (4.4) aHBIKTAHMBI3.
SOZSn'Em' 770 .K3H‘K3/100. Torl
S.=B-L (4.5)
S, =7.55=375m
e* =¢e 'mc (4.6)

m=0.9; c¢c=0.75.

e®, = | (KaGHHETTEP KOHE KYMBIC Gonmernep).



4.4 xecre - XKapbIKTHIK jKOHE KYH KJIMMATHIHBIH KOG GOUIIMEHTI MoHI

JKapeik KIMMaThIHBIH O€JIIeyi M C
4 0,9 0,75
4.5 xecre - Taburu ®aPBIKTAHIBIPYABIH KOG UITMEHTIMEH HOPMATIAHFAH MOHI
Kapacoi e
benmenep MEH KYMBIC 1
YKaHAIAPbI

e* =10.9-0.75 = 0,675

¥3bIHABIKTBIH TEPEHIIKKE KAThIHACHI (SFHH TEPE3ENeH €H KAIIbIKTAFaH
Hykrenepi) 7.5/4.2 =1.78 ten. Karpinacer

B/hy =5/2.2=2,27,h; =0.2+2=2.2; , = 10.5

XKapeikoTkizeTin wmarepuan pPeringe KOC OerTi TEpPe3e  MILIHBICHIH
nangaIagaMEbI3.

To= T1+ To+ T3+ Ty (47)
10=0,432
4.6 xecre - XKapeikoTki3zy K03pGuIueHTTEPIHIH MOHI
Marepuan 2 s T 5
JKansipakma 0.8 0.6 0.9 1
OMHEK

Pep = 0.5 Oesnmeneri MmarbUIBICYBIHBIH OPTa KO3 ¢HIMEHTI, GipXKaKThI
OYHIPITIK J)KAPBIKTAHABIPYIbI KAOBLIIAHMBI3.

Iy MOHIH QHBIKTANMBI3

B/ h;=2.27; 1/B=4.2/5=0.84, xaObU11alMBI3 I'] = 2.2

4.3 TexHMKAJIBIK 00JIMEEr| )KA0ABIKTAPABI JKEPJICY ECedi

Texnukaielk OenMe  yIKEH KayinTi OeiMe OOMNbIT  TAOBUIAIBI, OUTKEHI
FUMAPATTBHIH METAIKYPATBIMIAPHI )KEPMEH KOCHLUTYBI 0ap OIp skaFbIHAH, EKIHIII KaFbIHAH
DJIEKTPKAOIBIKTHIH METAJT KOPITyCTaPhIHA a1aM OIPyaKbITTa )KaHACY MYMKIHITI 00T b,

Bizain xarqaiaa »kOrapsl KAyinTi >KyMBICTBIH MIAPTTAPbI )KOHE JKAHACYIbIH
xioepinerin kepueyi Uy, = 42 B. AnaMHBIH TI30€KKE KOCBUTY IBIH €H TaH CyJ10ack! ¢asa
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YKOHE KEP apacChHAarbl Cysioa O0mbin TaObUIaabl. KOCKUTYIBIH OChIHAAH Cysi0aChIHAA
ANaTTHIK KE3EH/IE JAMHBIH JEHECI APKBLIBI TOK

Ih=Uy/ Ry =220/1000 = 0,22A (4.8)

MyHZaFBI Uy, - GasbIk KEPHEY;
R, = 1000 Om — anamHbIH KeaEpPrici.

ConbiMeH, erep »xa0AbIK KOPIyChIHA HEMECE anaaM apPKbLIBI TOK JKeiCIHIH
¢dazaceiHa amaMm ckaHaCybl SKIOEPIMeTIH MOHHIH Y3aFblHAH acCa, OHIA auam
»KaPaKaTTaHybIH HAKTHI KAyl maiga 00mampl. DJEKTP TOrBIMEH >KAPAKKATAHYIAH
amamapl  KOpPray  ymmiH - OkepieHmipymrl  KOPBUIFBIHBI — MAWIaIaHambl. by
JKEePIeHmiprimTiy, SFHU  OTKI3rTIH (JIEKTPOATHIH) HEMECE >KEPMEH KaHACY/IA
OOnarbiH  OTKI3rimTeP (MEKTPOATAP) ©3IHIH JKOHE KEPIEHIIPIITeH oTKI3rimTep
apaceiHId KOCHUIFAH TOMNTAP, SFHU KEPIEHAIPUIETIH OesiKTep >KepPJIeHIIPrilneH
KOCBUIATHIH OTKI3TIIITED KUBIHTHIFBI.

OiiTkeHl, TEXHUKAIBIK OeiMene  OlpHeme KOMITIOTEPIIEp OONanbl,  SFHH
KOPFAHBICTBIK JKEPIeHAIPyal TONTHIK SKEPIEHTIPriTIH BEPTUKAT 3SJIEKTPOATAPBIH
(KyOBIPIAPBIH) KOCATHIH TOPHM30HTAT JKOJAKTHIK 3JIEKTPOA KOHTYPBIHBIH TYPIHIE
OPBIHAANMBI3.

[ ]

| KeplieHy
maTbIPObLIH
MeTAITOBIK
KOHCTPYKIITHACEL —t1-
KaJIKaHIIa AHCepIIeHY
eHrizy Kabeiri
KeplieHy
4 b—ll-
TpancdopmaTop e
(nogcraHuKa) -

4.2 cyper - TexHukasbIK O6IMEHIIer! ka0 bIKTaPIbI KEPIEHIPYIIH CyJ10aChI

XKepnenniprimria keneprici rPyHTTHIH MEHITIKTI JIEKTP KeAEPriCiHeH, COHIau-
aK >KepieHaiprim KyOBIPBIHBIH JUAMETPI MEH Y3bIHIBIFBIHAH, TOPU30HTAT JKOHE
BEPTHUKAI SJIEKTPOATAPBIHBIH JKAWBLTY KenepriCineH Tayesnal 60mansl. OCbIMEH TOMTHIK
KEePIeHAIprimTiH ~— madganany  KO3(QQUIMEHTIH  AHBIKTANTBIH  JJIEKTPOATAP



OTKI3TIMTITIH TOJBIK eMEC MaliaaIaHbIa s, OVJ1 KaTeiHAC OChI 1/Rrp. sxeprenmiprina
OTKI3TIITITIH COHBIH 3JIEKTPOATAPbI APACHIHAAFBI IIEKCI3 YIKEH KAIIBIKThIFbI KE3IH/IE
OHBIH OTKI3yiHIH YiKeH MyMKiHzgirine opexer eremi. Coman 0aCka, maimaaaHy
K03(puieHT TONTHIK >KEPIEHAIPriImiH KyPanThIH 3JIEKTPOATAPABI ©3apa dKpaHaay
JIOPEKECIH CHUTIATTAM/IbI JKOHE 3JIEKTPOATap (OPMACHIHAH, OJIAPIBIH CAHBIHAH YKOHE
OlpTexTi rPyHTTarbl TOKTHIH JKAHBUTYBIHA JaPa ©3€KTI TYTIKIIE >KepPJIeHaiprimiHig
e3apa OPHAIACYBIHAH TOYEJI Il OOIaIbI.

Jlapa Beprukan >kepieHmiprimTiy Kemeprici MbpmHA ¢GOpMynaa  OOWBIHINA
AHBIKTAJIA/IbL

R,=p/2nlIn-41/d 4.9)
MYHJIAFbI P - [PYHTTBIH MEHIIIKTI keaeprici (Cyrmunaka), p = 50 Om - M;
| - sxeprenaiprin Y3eHAbEbL, 1 = 2,5M;
d - xyOwIpIeIH Tuametpi, d = 0, 05 m.

R,=(50/6,28-2,5) In-(4-2,5/0,05)=3,18-5,29=16,8 ~ 17 Om - M.

Kepneuaipy KOHTYPbI FUMAPATTHIH MMEPUMETPI OOMBIHINA CAIbIHFAH, OHBIH
y3bIHAIBIFEI 100M. Lr= 100Mm.

JKepaenaiprimrep apaceiHaarsl KAIIBIKTHIK SM, 8 = SM.
Beprukan >1exkTpOaTaPBIHBIH KAKETTI CAHbI
n=Lr/a=100/5=20.
Beprukan snextpoxnrap t = 0,5 M tepenaikre rpyHTKa CanbiaFaH 20 X 4MMm
KMMAChI 0ap 00JAaT JKOIAKITACKIMEH KOCBLIFAH;
TonTsIk xepaeHIiPriiTiH BEKPTHUKA JIEKTPOITAPBIHBIH KaHbLTY KEIePrici:

Rrp.,=Ry/n,-n (4.10)

MyHAaFBI N, - N = 20 sxone a /| — 5/ 2,5 = 2 ymiin BepTukan 3J1€KTPOATHIH
nainanany K03hGUIMeHTi;

Nns= 0,67
Rp.,=17/0,67-20=1,2 Om

Beprukan snekTpoarapabl KOCATHIH TOPM30HTAT JKOJAKTBIK 3JIEKTPOATHIH
naaaany KO3 pUIneHTi:
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=032 man=20ual/l=5/25=2;
["'opu30HTAN IEKTPOATHIH KAWBLTY KEIEPTICI:
Re= R/ Ny, (4.11)
MyHIarbl R, — 3KpaHaayapl eCKEPMEN, KaMbLTy KEAEPTiCI.
Ro=(p/ 2xl) In (I / dt), (4.12)
myHnarel d = 0,5 B;
B = 20MM — O0JIaK €Hi;
t = 0,5M — rpyHTKA OITEYIIH Y3bIH/IBIFBIL.
Ro=(50/6,28 - 100) In (10000 /0,5 - 0,01)=0,0796 - 14,5 =1,1 Om
R.=1,1/0,32=3,6 Om.

Beprukan snekrpoarapnaH TyPaThiH KoHE OJAPIbIH TOPHU30HTAN JKOJIAKTHIK
9JIEKTPOIBIH KOCATHIH TONTHIK KEPJIEHTiPrimr keaeprici:

Ryp=Rrp," R./Rrp,+ R.=12-3,6/1,2+3,6=0,90 Om ~ 1 Om. (4.13)
T e -
Zl L e

1 - nucreit, 2 — xepienaipymi eTkizrimrep, 3 - )KOJAKTBIK 1EKTPO, 4 - BEPTUKAI
AIIEKTPOTAP

4.3 cyper - TexHuKaIbIK 06JIMEIE KOPFAHBICTHIK YKePIIeH Py IiH OPHAIACYBI

Panuo6aiinansiC  KoCIimOpeHmapeiHaa 220/127B  kepueyni  KOHIBIPFBIAA
KepraeHaipyl KyPsUIFbIHBIH Kemeprici 8 OM acnay kaker. TeXHUKaIbIK O0eIMEeHIH
nepumerpi ooibiHma <4 Om keneprici 6ap d = 5 MM MBIC aPKAHCHIMHAH KaCaTFaH
KBl KEPIenmipymi  oTkisrimn  canpiaran. OraH  OOATTBHIK  OIPIKTIPYl  Oap
JKePaeHaipuIeTiH  oTKI3rim  apKpLIbl  JUCIUIEH KOPMyChl KOChUIAABI.  JKasmbl
XKepieHaipymi eTKI3rim OanKeITy (Maiika) apKpUIbl FUMAPATTBIH 1,5 M ipreracsl
KAIIBIKTBIKTA, 1 M TEPEHIKTErl TOMbIPAKTA KOOI APHACKIH/IA CAITLIHFAH JKEPIEHAIPY



KOHTYPBIHBIH JKOJIAKTHIK JKepieHaiprimiae KOChuIFaH. JKyMbICKa KIPICEP arapiHma
KepreHaipymi eTKI3rimTepaiH TYTaCThIFbIH Ko30eH Texcepeni. JKbuibina OIp per
TONTHIK YKEPIIEHAIPriI TPYHTHIHAAFbI TOKTHIH JKalbLTYBIH TEKCEPIIenl, o1 8 Om acnay
KaXKET.

Kopeimuinovr: ~ Oepiaren  Oesimae — OaiaHbIC  CainaChiHAA KYMBIC
Kayincizairine KaTeICThI APeMeTpiep ecenreninail. SiFau keneci mapamerpiiep:

-TAOUFH JKAPBIKTAHIBIPY;

-3eKTPKAYImCi3airi.

Kazipri ~ OaiimaneIC KbpI3METIHIHIH TIpOBanepnepi ymia emiptipmiimik
Kalrci3mirinin  HOPManmapeiH  Cakray MIHAETTI  (QOKTOPIapPAbH  Oipi  OOJbII
TAOBLIATBI.

5 TexHuka 3KOHOMHUKAJIBIK 00J1IM

5.1 ’Kobanbl IKOHOMHKAIBIK HETI3EY

KoramHbIH kaHA 3amMaHra Cail JaMybl, SFHU aKNaparTaHabIPy FaCBIPBI JEm
aTayaThIH KOFaM1a OaiIAaHBICTHIH AMYBIHA TaJIAN KYIIEIOIE, OAHITaHbICTHIH JaMYbI
aJIaMHBIH KOCIOH KoHE JKEKe eMIPIHE KAKETTI Ke3 KEIreH aKmaparTapasl Camalibl
’KOHE yaKbIThIH/IA TaPaTyFra 0aiIaHbICThI OOJIBIN KeJel.

baiinanbiC - eHmipiCTIK  WMHGPACTPYKTYPAHBIH  JKOHE  HAPBIKTHIK
UH(OPACTPYKTYPAHBIH ~ MAHBI3ABl  KYPAMIBIK Oeniri  OONBIT  TAOBLIAIBI.
baiinaneICTeIH qamysl KazakCran PeCriyOnukaChiHbIH JTYHHEXY31TIK HAPBIKTA jKaHA
KaTbIHACTAPFA IIBIFYbIHA, OHIIPICTIK CATAAPIABIH JKOHE KOFAMHBIH TYPMBICTBIK,
YKaFJAMbIH )KAKCAPTYFa CYCKIHAIK TYFbI3a/IbI.

HapreIKThIK SKOHOMHMKA >KaFaaibIHAd KOCITTOPBIHIAPIBIH JKYMBIC ICTEYI JKEKe
Jamy JKOJIBIH OHIey I xoHe i3mecTipyai tanan ereal. KoCinmOopsiH MHPUCTHIIHAIIBIK,
K00a HOTEXHMENEPIMEeH, KanmuTal CalyIblH >kaHa (opmanapeiH i31eCTIPYMEH,
OHIPYII MEH TYTBIHYIIBI APACKIHIA OEJICEH/II KhI3MET KOPCETY OPEKeTTePiH Taldy
APKBLIBI ©31HIH SKOHOMUKAJIBIK JKAFIAHbIH KAKCAPTHIN OTHIPYHI KEPEK.

TenexOMMyHHKAIMS HAPBIFBIHAA FHUIBIMH-3EPTTEY KYMBICTAPBIH OPBIHIAY
JKOHE HBIFAWTY YIIIH Ka3ipri 3aMaHfrbl KYPBUIFBLIAPMEH KAOIBIKTAIFAH KYMBIC
OPBIH KoHE OUTIKTI KbI3METKEP KAKET.

byn  aummOMAbIK  JKYMBICTBIH —~ MAKCaThl  OOJBII IP-  xenicigne
OerineaknaparTapabl TapaTy KesiHmeri Oereyinare TYPaKThIIBIFBIH CapanTay OOJbII
tadbutaapl. IP- sxemici MuTepHeT xemiCin sxoHe 0acka aa kemiaepal KOCyra sKoHe
KOJmanyra Mymkiuaik 6epeni. bi3 IP- xenici apkbuibl TyHUEXKY3IMEH OalIaHBICKA
mbFa  anamer3.  |P-xemici apkputel 0i3 OlpHeme akmaparrap TypiH(MOTIHIIK,
OeiiHeakmapar, IbIObIC skoHe T.0.) Tapara anambi3. |P- xemiCi apkbuibl TENE()OHIBIK
OaiIaHbICTBl YUBIMIACTHIPY yiiiH |P-Tenedonusra apHairaH apHaibl KYPBUIFBI
KOJIIaHbLIa A6 OPOIp muiro3 Tenedon anaparsiver, ATC aOOHEHTTIK JTMHUSCHIMEH
OaiimanpICTa OO0NyBl KEPEK oHE TyThIHyIIbuIap |P-1umio3abiH a00HEHTI OOJIbIM
TAaOBLIAEL.

5.1 kecre - JXKa0apIkTayra KQKETTI HETI3Tl MIBIFBIHAAPIBIH €CEOI
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Artaysl Canpl | Ky#sl, T baracel, Tr
Bbypeimteik yeren CY-2 5| 12168 60841
1600*1000*740
opeiaabiK 30 u/H ro6/x3am 11k 5 2741 13705
Cepe /3 co cr. S IIC-1 2| 15752 31504
ecitkepimen 830%330%1820
MonuTop 17 LG L1752 SLCD 3| 23923 71769
XKyiienix 6mok Celeron 3| 34513 103539
1.60GHz/945GV/DDR512Mb/HDD 80-
SATA/DVD-RW
Termkan A4Tech, 6ecnp. 3 2530 7590
Ilepuerakra A4Tech, IP-TALKY 3 3870 11610
Hoytoyx HP 550 intel 1| 75804 75804
CeleronM5502
2.0Ghz/Gh/160Gb/DVDRWI/15.4/INTE
L GMAX3100/Wi-
Fi/CR/ExCard54.34/VGA/VHB
[Tpunatep HP CB376F LaserJet 1| 24544 24544
M1005 MFP3 (A4) Laser
Printer/Scanner/Copi
Cepsepunix mkap SANXIN (F40) 19" 1| 43860 43860
42 U
Dect VoIP Router 802.11g VIP-462DG 1| 23363 23363
[VIP-462DG]
Online UPS PW9120-3000VA 8min 1| 121053 121053
Switch 24x10/100TX,19",PLANET 1| 10263 10263
FNSW-2401
bazansik 610k ATC IPO 406v2 1| 125669 125669
Monyns BRI (4 mopTThI) 1| 55071 55071
IPOuSOE700262017 yiiin om6e6a0
Tenedonnsiii ISDN anantep UTA 20263 20263
Unik-22 1
Tenedon anmaparsr AVAYA IP 21411 42821
TELSET 4610SW GRAY RHS
700381957 2
Kaccansixk MuHMKa anmaparsi 1| 20870 20870
1102®
Konaumonep Bork AC SHR 21109 1| 42456 42456
WT
bapabirsr 3
7 680123 906595

5.2 O3iHaiK KYH KYPBUIBIMBIH ECENITEY




O3iHIIK KyH — KOCIMOPBIHAAPABIH 6HIM eHAIPy MEH OTKI3yre »XymMmCaraH
arpIMIarbl AKIIAIAN IIBIFBIHBI, SIFHA OHIMII OHIIPy MEH eTKI3y (3KyMbICTApPIbI
OPbIHAAY,  KBIBMETTEPAI  KepCery)  yAepiCiHae  maiijganaHbLIaThiH TAOUFH
PECYpPCTapabIH, INUKI3ATThI, MATEPHAIIAPAbIH, OTHIHHBIH, JHEPTUSHBIH, HETI3TI
KaIUTAIIbIH, EHOEK PECYPCTaPbIHBIH, 0ACKA /1d MIBIFBIHAAPABIH KYHIBIK OAFrachl.

Pecypcrapasl YHEMIEYTE KONTETE€H TEXHUKAIBIK-OKOHOMHKAIBIK (hakTopiap
ocep ereni, omap imkli eHIIPICTIK >XkoHE 6HAIPICTEH THICKAPHI (akTopIapra
Oenineni. OumipiCteH THIC  (HAKTOPIAP —KACIMOPBIH  BIKMAI €TE€  AIMANTBIH
dakropmap. Onapra CambIKTap MEH TeJAEMIEPIiH CTaBKauapbl, IIHUKI3ATTHIH,
MaTePHATAAPABIH, MAIIMHAIAP MEH >XKA0IBIKTAPAbIH HAPBIKTHIK OAracChl, KOk
tapudTEPi MEH 3JIEKTP SHEPrusChIHbIH TapudTEpi koHE Oackamap skarambl. lmki
OHIIPICTIK (akTOPIap — KOCIOPBIH TapanbIHAH OaCKaPbuTAThIH (GakTopaap. Omapra
oHIMIITITI KOFAPEl TEXHWKA MEH MPOrPecTik TEXHOJIOTHUSHBI EHri3y, eHJIIPICTIH
MEXaHUKATAHBIPBUTYBl MEH ABTOMATTAHIBIPBUTYBI JEHTEHIH aPTTHIPY, HErI3ri
KamuTIABl  THIMII TainanaHy, anHaIbIM KAP&KATHIHBIH —AWHAIBIMIBLIBIFBIH
JKEIeIIeTy, KYMBICKEPIEPAIH €HOEK eHIMAUTIrIH apTTHIPY, €HOEK NEH OHmIPICTIH
YHBIMIACTBIPBUTYBIH JKETIIIIPY, T.0. )KaTaIbl.

O3iHIK KYH/IBI ECENTEY KEe3IH/E KEJIEC] MIBIFbIHAAPIBI ECKEPy KEPEK:

) HErI3rl )KyMBICIIBLIAPIBIH EHOEKAKBICHI

Enbexakpl — eHOEeKTIiH Kypaeniiirine, CAaHbl MEH CanaChlHa COMKEC TOJIEHETIH
ChIMIBIK (TAOBIC). EHOEKAaKp — KAPKbUIAHABIPY KO3iHE KapamacTaH, akIraiai
HEMECEe 3aTTail TYPIE eHOEKKE TeJeHETIH aKbuIaPAbIH OaPIBIK TYPl, COHIAl-aK, op
aTyaH ChIiiakpu1ap, KOCBIMINA TeJeMJIep, YCTEME akpuiap MEH oJeyMETTIK
)eHiaikrep. bymapapiy KarapeiHa apHAYJIbI 3aHFA COMKEC KbI3METKEPIIEPTE KYMBIC
ICTEMEreH yakbIThl (KbLJI CAMBIHFBI eHOEK JEMATBICHI, MEPEKENTIK KyHIEep, T.0.) YIIiH
Oepinerin akma COMaChI A sKaTabl.

OP KbI3METKEP YIIiH eHOEKAKBIHBI CEnTey (hOPMyJIachl:

3=t,-T (5.1)

b e
MYHJAFBI l; — HAKTBI KEPI yaxsIT (Oip aiigars! OTpama »kyMsIC KYHI - 22 KyH,
KYMBIC KYHIHIH CAFaTThIK Y3aKThIFbI )KOHE 7);
T.- TapudTik CraBka.

OpP KBI3METKEP YIIiH EHOEKAKBIHBI ECENTEeHMI3:

3=154-950=146300 TeHre,

3=77-700=53900 Tenre;

3=77-700=53900 Tenre;

3=154-600=92400 TeHre;

3ocu =146300+53900+53900+92400=34 6500 Texre.

5.2 kecte - KpI3MeTkepaiH e€HOEKAKBICHIH ECEenTey
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Bip

CaFaTThIK
KyMmpIC . Enbex KYMBICTHI | EHOEKAKBIHBI
OpbIHaAYTITBI Ma3MYHBIHBIH CHIMBIMIBLTBIFBI,
H H COMACHI, TT
araysl HOpPMAa-Carar
eHOEKAKEI
CBI, TT
JKobansr a3ipney
Werexwi YKOHE OHBI
OpHBIIAY 154 950 146300
WH)XEHEepP N
OOMBIHIIIA
OACHIBIIBIK ETY
KabapIkrap sl
AybICEIMIBI | IPIKTEIT &y, OHbIH
O6ackapaTbiH KYMBIC 77 700 53900
WHXKEHEP JKarIanbeIHa
KOJIIAHY
JKabapIkTapapl
AybICBIMIBI | IpIKTEN &y, OHBIH
OackapaTsiH KYMBIC 77 700 53900
WHXKEHEP JKarIanbeIHa
KOJIJIAHY
. JKabpikTapapl
Kompeyml ey wome 154 600 92400
WHXEHED
OpHATY
bapabirer 462 2950 346500

0) Koceimma eHOEKaKbIHBIH KyPaMaaC 3JEMEHTTEPIHE ChIHAKBI, KOCHIMIIA
TOJIEM, JAaya3bIMIBIK EHOEKAaKbIFa yCTemeney (TapudTik CTAaBKAMEH) JKOHE Tarbl
0acka aa Teaem Typsiepl KaTabl.

Miuzgerrti Typae KelaablKk eHoekakpiaan 20% KyPauThiH ChIHAKBIHBI TOIEY I
ECKEPY KEepexK.

20-3
3 =0l (5.2)
JOI1. 100
3 : M=69300, menze
JO11. 100
B) EHOekakpl KOPBI -  KAPXKBUIAHABIPHUTY  KO3IHE  KapamacTaH

eHOEKKE aKbI TOJIEY YIIIH KOCITOPLIH (hupma, yibIM, MEKEME) ECENTEreH OapJbIK,
COMA, BIHTAIAHABIPYIIBI KOHE OTEMIIK TOJIEMIEP, COHBIH IMIHAE OaraHblH OCyiHe
YKOHE 3aH1apJIa KO31ereH HopMaiap meriaae TadbICThl HHAEKCTEYTe OAIaHBICTHI


http://kk.wikipedia.org/wiki/%D0%90%D2%9B%D1%8B
http://kk.wikipedia.org/w/index.php?title=%D0%A2%D3%A9%D0%BB%D0%B5%D1%83&action=edit&redlink=1
http://kk.wikipedia.org/wiki/%D0%9A%D3%99%D1%81%D1%96%D0%BF%D0%BE%D1%80%D1%8B%D0%BD
http://kk.wikipedia.org/wiki/%D0%A4%D0%B8%D1%80%D0%BC%D0%B0
http://kk.wikipedia.org/wiki/%D2%B0%D0%B9%D1%8B%D0%BC
http://kk.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BA%D0%B5%D0%BC%D0%B5
http://kk.wikipedia.org/wiki/%D0%A2%D3%A9%D0%BB%D0%B5%D0%BC

OTEMJIIK TeneMaep, COHOAN-aK >KYMBICIIBIIAPFA JKYMBIC ICTEIMET€H YakKbIT YIIIH
ECeNTeNreH axmanai Kapaxar, AFHH KOCIMOPBIHHBIH OapIbIK KYMBICKEPIIEPre
oenrim OIp Ke3eHIe EHOEKAKbI JKOHE JJEYMETTIK CHUIATTArbl TOJEMAKLI TEJIeyre
’KYMCaraH JKUHTBIK IIbIFbIHBI.

EnOexakpl KOPbIH Keneci (hopmyina OOMbIHIIIA ECENTEHMI3:

DOT = 305W +3

o meHee

DOT =346500 +69300=415800, menee.

r) EnOekakpl KOPbIHAH ojeyMeTrTik Caibikka aymapma (11%-enOexaks
KOpeiHAH ecenreninrenae, 10%-3eiHeTkeprik aynapMaHbl €HOEKakbpl KOPBIHAH
QUIBIT TaCTaraH 1a):

OJIeyMETTIK  C&IBIK — HBICAHAIBI MAKCATTarbl TIKEJNEH CaIbIK  TYPI.
OJIEyMETTIK  CAIBIKTAP QJIEYMETTIK MAaKCATTarbl OIO/HKETTEH THIC  HBICAHAIIBI
KOPJIapPAbIH, 36 HHETAKBI KOPJIaPBIHBIH, JJIEYMETTIK CaKTaH/BIPY, )KYMBICIIEH
KaMTy KOPJIQPbIHBIH HETI3T1 K631 O0JIbIN TAOBLIAII.

JXKapuans! 3efiHeTkepnik KOpra aynapranHad keiin, EAK 374220 teHresi
Kypaspl, OChIJIAH KEeWiH oJIEyMETTIK ay1apy bl eCenTeimis

_11.900T 5 3
Oc =155 (5.3)
~11.374220

O = 00 - 41164.42, mence

1) AMOPTH3AIMSUIBIK ayJapMa — jKaHA HETI3rl KyPbUIFbLIaPAbI JalbIHIAYFa,
KYPBUIBICKA HEMECE KOH/IEY JKYMbICTAPBIHA skI0EPIIeTiH akma Typinaeri Kapaxar.
AMOPTH3ALMSIBIK ~ ayJapMaHblH ~ COMaCel  oHIMal  eHAIPy(e3iHmIK  KyH)
IIBIFBIHIAPbIHA KOCBLIAAbI 1@, KYHBIHA AybICTBHIPBUIAABI.  OHAIPymIl CaynanaH
TYCKEH akmanaH KeHIHre Kaaaplpad OTBIPBIT, AMOPTHU3ALMSIBIK — ayaapMa
KUHAKTAYBIH JKYPri3yre MIHIETTI.

AMOPTH3ALMSIBIK ay1apPMaHbl eCEnTey (pOPMyIacsl

S @ - H;
A= 100 ’
H. = Ti*loowo, (5.5)

i
(&%)

(5.4)

MYHIAFbI TCII.- KOJIAHYIBIH A8 MEP3iMI, JKBLIT;

Hai - amopTu3amnus Hopmacel, %o;

@i - aMOPTU3ANUSIBIK MYTIKTIH 0ACTANKBI KYHBI.
Op xa0pIK YIIIH aMOPTU3AIUS HOPMACKIH ECENnTeiMmI3:

77


http://kk.wikipedia.org/wiki/%D0%91%D1%8E%D0%B4%D0%B6%D0%B5%D1%82
http://kk.wikipedia.org/w/index.php?title=%D0%97%D0%B5%D0%B9%D0%BD%D0%B5%D1%82%D0%B0%D2%9B%D1%8B_%D2%9A%D0%BE%D1%80%D1%8B&action=edit&redlink=1
http://kk.wikipedia.org/wiki/%D3%98%D0%BB%D0%B5%D1%83%D0%BC%D0%B5%D1%82%D1%82%D1%96%D0%BA_%D1%81%D0%B0%D2%9B%D1%82%D0%B0%D0%BD%D0%B4%D1%8B%D1%80%D1%83
http://kk.wikipedia.org/wiki/%D0%96%D2%B1%D0%BC%D1%8B%D1%81%D0%BF%D0%B5%D0%BD_%D2%9B%D0%B0%D0%BC%D1%82%D1%8B%D0%BB%D1%83
http://kk.wikipedia.org/wiki/%D0%96%D2%B1%D0%BC%D1%8B%D1%81%D0%BF%D0%B5%D0%BD_%D2%9B%D0%B0%D0%BC%D1%82%D1%8B%D0%BB%D1%83

=1%10006=12,5%
MOHI/H’I/IOp 8

= 110096 =12,5%,
cucm.oioxk 8

= 141009 = 20%,
HOYMOVKp 5

= 1%100% =14, 2%
npunmep ~ 7

=1%100%=125%
pomep 8

- %*100% —12.5%,

Ir T T T I

UPS

- %*100% —12.5%.

ceuy
— L1000 =12 50

ATC =g 100% =12,5%,
1

=—%*100% =10%,
meneon 10

=L %1000 =10%,
Kac.an 10
1 *

—*100% =8, 3%,

H
H
H
H
H
HKOHO 12

bappik aMOPTH3AKSIIBI ECENTENMI3:
A= 3*23923*12.5+3*34513*12.5+ 75804 *20 + 24544 *14.2 +

100
+23353*12.5+121053*12.5+10263+12.5+125669*12.5+ 20263*10+
100

+20870*10 + 42456*8.3 _ 99433.83 merie

100

e) ApeHja akpIChIH TOJIeYy, OHBIH IMIHAE KOMMYHAIIBI Tojem Oap. benmvewi
apennara >kanaay 60 MbIH TEHreHI KyPaiabl *oHe KOMMYHAIIABIK TeseM 10 MbIH
TeHre. bapibik Teaem 70 MbIH TEHM€HI KyPauIbl.

) 3aTTap IIBIFEIHBIH ECENTEYIH KEeCTere eHrizemis.

3arTap mbIFbIHBIHA IbIFRIH /P,) 0apibiFsr 21100 TeHreHl Kypaibl

3) Ceprudpukar — KemiCiM IIAPTTBIH HEMECE epexe CTaHIAPThIHbIH,
TEXHUKAIBIK PErjaMeHT Tanadbl KbI3METIHIH, KYMBICKA, ©HIMIEPre, Tayapriapra
Coiikec pacrtay (Gpopmackr O0IBITT TAOBLIAIBI.

Ceprudukar ubIFbIHBIHA OHIMHIH ©3IHalk KyHbl kipeni.  Ceprudwukar
«Ceprudukanusnay typais» Kazakcran Pecnyonukacbiabiy 1999:x.16.07. Ne 434-
1 3aHbIHA CoiikeC OenrimikTi Mep3iMre Coiikec 6epineni.

Ceprudukar meirbiabH (PC) 15000 T€Hre T€H Aen KAObUIIAHMBI3.

5.3 keCre - 3arTap WbIFbIHBIH ECeNTeY



Bipaix Bipaix Cowmacsl,
3arTapiblH araybl OIIIEMI Cannl | Oaracel, T r
UTP xa6erni M 50 70 3500
TTIIT xa6eni M 40 30 1200
RJ 45 xOHEKTOPBI Jlana 1 700 700
Bipaix Bipaix Comacsr,
3aTTapablH araybl oemmemi | Canel | 0Garacel, Tr T
RJ 11 xOHEKTOPHI Jlana 1 500 500
Crpunrep Jlana 50 15 750
Cruurrep Jlana 2 200 400
Karas byma 5 970 4850
Kence rayapiapsr Jlana 90 70 6300
Kaprpumx, kapa
TYCTI Jlana 1 2900 2900
bapnbirel 240 5455 21100

M)  YCTeME MIbIFbIHBI (OKIMIIIIIK >KoHE T.0. OHIIPICKE OaIaHBICTHI
IIBIFBIHAAP)- 6HAIPICTI YHBIMAACTHIPYMEH, 0ACKAPYMEH, OFAH KhI3MET KOPCETYMEH
OaimaneICThl INBIFBIH. OFaH, aram aWTKaHgd, MbBIHATIAP JKaTambl: OKIMIIIIIK-
MIaPyambUIbIK ~ IIBIFBIH-0ACIIBUTAP  MEH  MaMaHJIaP.IbIH, TEXHHUKATBIK
OPBIHAAYIIBLIAPABIH, 0ACKapy ammaparhiHbIH 0ACKa Ja KbI3METKEPEPIHIH Herisri
’KOHE KOCBIMIIA J>KATAKBICHI, QJIEYMETTIK MYKTaKAapra aynapbiM, KEHCEe Kepek-
KapPaKTaPbIHA )KYMCAITFaH IIBIFBIH, NOMmTA-TeNerpad, 6acnaxaHa mbIFbIHb, 0aCKAPY
anmaparel TYPAThIH YyHMeperTepai yCrayra, Ojapabl arbIMIArbl KOHIEYTe
JKYMCQIAThIH IIBIFBIH, ICCANAP IIBIFBIHBL, KBI3METKEPJIEPre KBI3MET KOPCETYTe
apHAIFAH IIBIFBIH— HEri3ri  eHAIPICTe ICTEHTIH J>KOHE MAIIMHAIAP MEH
XKAOIBIKTAPIBI TMAWTATAHYMEH XOHE OJaPFa KBI3MET KOPCETYMEH AWHAIBICATHIH
KbI3METKEPJIEPAIH KOCBIMIIIA JKATAKBICHI, QJIEYMETTIK MYKTOXIapPFra ayaapbiM,
TYPFBIH YH KOPBIH NalAaIaHyaaH KEeTIPIIreH 3anain, T. 0.; JKyMbIC Tapbl
YHBIMIACTRIPYFa KYMCAIATHIH IIBIFBIH OTEMITYJIIBIK ay1aPbIM HEMECE KAIrepPiK
TOJIEM, TO3yIbIH OPHBIH TONTBHIPYFA, KYHCBI3 TO3FBIII aCHanTapabl JKOHJIEYTE,
3epTXaHagapasl yCrayra KyYMCAIAThIH IIBIFBIH.

bapnbik MIBIFBIHAAPAAH YCTEME IIBIFBIH KYHBIH 20% nen KaObu11aiMbl3:

H =906595-20% =181319, mence

bapneik aranran mbirbiH 0antapel  0O#bIHIIA (C) *Kammbl MIBIFBIH COMACHIH
AHBIKTAUMBI3

C=®0T+0,+A+P, +P,+P,+H (5.6)
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http://kk.wikipedia.org/wiki/%D3%98%D0%BA%D1%96%D0%BC%D1%88%D1%96%D0%BB%D1%96%D0%BA
http://kk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
http://kk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%88%D1%82%D0%B0
http://kk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%B3%D1%80%D0%B0%D1%84
http://kk.wikipedia.org/wiki/%D0%91%D0%B0%D1%81%D0%BF%D0%B0%D1%85%D0%B0%D0%BD%D0%B0

myHAaFeI @OT — eHOeK aKbl KOPHI,
Oc — OeniHren CoMa, aJIEyMETTIK CAIIbIK;
A — aMOpTU3AIUSIIBIK ayaapMa;
PM — 3aTTap UIBIFBIHEI,
Pc — cepTudukaT mIbIFbIHEI,
Pa — apena mbIFbIHEI;
H - ycreme mbirpiaaap.

C =415800+41164.42 +99488.83+ 21100 + 70000 +15000 +181319 = 843872.25, mence

5.4 kecte - [1IbIFbIHHBIH XKaJIIbl COMACHIH ECENTEY

[[Ip1FpIH  COMACHI,
[Ip1rpIH OANTAPBIHBIH ATAYHI T
JKyMmbICIIBLTAPIBIH €HOEK aKbICHI 346500
Koceimia eHoex aKbl 69300
OJeyMETTIK CAIBIKKA ayaapy 41164,42
AMOPTU3AIMSIIBIK ay1apMa 99488,83
ApeHa aKkpIChIH TOJIEY 70000
3aTTap MIBIFBIHBI 21100
Cepruduxanusiay AKOHE
JTUTIEH3USIAY 15000
Y CTeme MIBIFBIHAAP 181319
bapawirsl 843872,25

eke 6an 60MblHLLA WbIFbIH COMMAaCbI

21%
2% ____
3%

5.1 cyper - ban 60iibIHIIa OPHAIACTHIPY

W xymMbicWwblnap eHbex akbicbl
W Kocbima eHbBeKk akbl

W aneymMeTTK CanblkKa ayaapy
H apopTH3aumMAblK aydapma
W apeHaa akbiCbiH Teney

M 3aTTap WhlfblHbI

cepTUdUKaLMUANaY KaHe
nurueHsuanay
ycTememe WbiFbiHaap

k) HWurennexryanasl €HOEK — eHIMIl KaCAWThIH >KYMBIC OPraHmIapbIHBIH
KY3ere acelpran KesiHzeri €eHOeri, MbIii IIBIFBIHALI Oiyidy SHEPTrHsICHIMEH
apTThIPaaEl, EHOEK eHIMI — Oackansapra Tapary yiiniH HEMeCe ICke acelpy YuIiH
Karasra Olamipinren o (umes).

bara —e3inik KyHMEH Ta3a TAOBICTHIH KOCHIHIBICH, SIFHU



=C+II (5.7)

myHarbl C — eHIMHIH ©31HIIK KYHBI;
IT — Ta3za TaosIC.

Onneyniy arramkel 6aracei (I1,) e3iHaik KyHHBIH 25% ©CKEHI CHSKTHI
AHBIKTANMBI3.

1] =1]*1.25 (5.8)
[{x=843872.25°1.25=1054840.31 Tenre

CKK eckepymeH >xy3ere acelpy KYHBIH aHBIKTaWMBI3(2012 xbutel  12%

Kypamsl).
q,=1,*112 (5.9)

1], =1054840.31*1.12 =1181421.15, menee

Kopsimuvinowr: |P- kemiCl yIKeH >XYKTEMelep Ke3iHJe >KOFaprbl KBI3MET
KepceTyre keniiaik O0epy yuriH Kypsuirad xenl. bipak IP- sxeniCi oppaiisiM Oi3re
’KOFaPFBI Carara Kemiaaik Oepe aimaiiibl, OMTKEHI YIIKEH )KYKTEMENEP Ke3liHae, 011
Keneprizepain, Oereyiamepaid camgapeiHad TeMenaen kereni. Comapikran IP-
KenmiCiHae aKmaparTel, OelHeaKmapaTTapAbl, AbI0OBICTHI JKOHE Tarbl 0ACKA akmapar
TYPNEPiH Tapary kesinae OaiinaHbIC CamaChlH »KOrapiary MAakKCATIEH, MIHIETTI
TYPIE 36PTTEY KYMBICTAPBIH JKYPri3y KEPEK.

IP->xermiCi apkpuIbl O€HHeaKnapaTTapabl TaPaTyablH CAnaIbUIBIFGIH APTTHIPY
yiriH MiHZETTI Typae kasipri 3amanra Cad  JKoHEe Camalibl  TEXHUKAJIBIK,
»KaOIBIKTAPIBI CATHIN Ty KePeK. Herisri mbrbHaapapl eCenTeii 0ThPa MbIHAHIAM
KOPBITHIH/IBI MIBIFAPYFa O0Iaabl: HETI3T KyPargap YIKEH KOJIEMIE >KyMBIC OPHBIH
JKAPaKTAHIBIPYFA KOHE aMOPTHU3AIMSIIBIK aydapMara KeTemi, sFHu O OapJIbIK
wbFbIHAAPAAH 12% Kypanb.

HapeIKTBIK  3KOHOMHKA I KAFJaibIHIA TAOBICTBI  KYMBIC  YIIIH, 9p
KOCIMOPBIHAA ~ MAaMAHABIFBI MEH  OUTIKTUTITIHE COHKEC KBI3METKEPJIEp CaHbI
xetkimikri 00mysl THiC. IlITarrarel KpI3METKEPNEPIH CaHbl TYCETIH CaaIMaKka
OaitmanpICThl 00manbl. ExiHIml OpbiHIA OAPIIbIK MIBIFBIHAAPAAH €HOEK aKbl KOPHI
TYP.

Wutennexkryanapl €HO0EK GYHKIMSICHIH OPBIHAAY - KbI3METKEPAIH OenrimikTi
UHTEJUIEKT JEHreHIHE, )KOFaPFbl KauIbl OLTIMIHIH KoHE KoCIOM MEHreiiHe Colkec
kaoimerrimirin taman ereni. OCbiHIANH KakerTi ecenTeynepal OpwsiHAAm, Oi3
KOCBUTFAH KYHFa CAIIbIK €CE0IMEH TYKBIPBIMIBI KYHIBI AHBIKTAN anaMbl3. bepiarexn
x00ama o 1181421,15 Tenreni kypassi.
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KOpbIThIHABI

beiineakmaparrapasl  Tapary omiCi  akmapar TeOPHSCBHIHBIH EPeKeCiHe,
OaiiaHbIC TEOPHUICHIHA, OElHEKePIHICTEPAl oHuey TEOPHICHIHA HEri3aenenl »KoHe
Oy1ap COHFBI OHKBUIABIKTA OEJICEHAI gamy YCTIHJE. Kazipri 3amanfbl
TEXHOJIOTHSHBIH JKETICTITI  TEJEeKOMMYHUKALUS JKyHenepinae OeiHexkepinicTepal
OHJEY  JKOHE  TYPJIEHZIPy  anrOPuTMIEPIH  JKOHE  opTypal  omicrepi
ONTUMM3ALMSIIAYFA KOHE KY3ere aChbIPyra MyYMKIHIIK TYFbI3/Ibl.

VHTEPHET TEXHONOTUACHI KEH aKMapPaTThiK — MYJIbTUMEIUSHBI KAMTAMACHI3
ereni,0CelFaH  OAMIAHBICTHI HAKTHI YaKbITTA  OEiHeakmaparrtapabl Taparyra
HETI31eNTeH OIpHeme MoCeenepal memei.

AKMaparThiK TEXHOJIOTHSHBIH aHA MYMKIHIIKTEPIH KOIIaHy,0Chl KYMBICTA
KaparaH auanTtanys Pexumi, mapameTpiaepMen 6ackapy oaiCTePiH KeH KOJIaHy,
KEKE TYWIHIEP JKoHE OJapIbIH ©3apa OPeKeTi, aKmapParThIK JKEIl KYPBUIBIMBIH
ONTUMM3AMSIAY Ke3IHJAEe HOTEXHEl OONbIn  CAHAIAIIBL. Aca nambIraH
Kyhenepaeri  OargapiaMaiblKk KAMTaMachl3 €Ty  JKOHE  KYPBUIFBLIAPIBIH
CUIarTaMachl JKYMBICTBIH CEHIMIIIITIH KoHE CamaChlH >KOFapiIaragbl KOHE
OeiiHeakmapaTTapasl Tapary KyHeCiHiH QyHKIMOHAIILIK MYMKIHIITIH KEHEHTel.

Kazipri 3amanrsr IP sxeninepidin KypsUFbUIaPbl KONTEreH (hYyHKIIMOHAIIBIK
MYMKIHIIKTEPTE >KOJ amaabl KoHE OeHHEMANIMETTI Tapary CamaIbLIbIFbIHBIH
Olprrama Macenesepin memrire MyMKiHaik 0epeni. by skOraprbl Cananarbl KbI3MET
IEH KOMMEPITHAIBIK, KbI3BIFYIIBUIBIKTHIH 6CYiH KAMTAMAChI3 eTE|.

IP sxemici monimerrepal TaparyabiH Oip OOJBICHI OOJNBIN TAOBUIAIBI, SFHH
OyHIa CHTHAIABIH JIWHAMUKAIBIK TAPAThUTYBl MAHBI3ABI OOJBIN KEIEHl KOHE
Kazipri 3amManfbl KOmaaay MEH akmaparrapabl tapary kamramacei3 ertineni. IP
XKemiCli OOWbIHIIA OEifHeaKmaparThl TYPaKTHl TAPATYyAbl KaMTamacChi3 Ty YIIiH
apHabl MOJIIMETTEP I TAPATy XaTTaMaaapbl eHri3IIre .

IP xemiCiHme KOMAAHBLIATHIH HETI3ri xarramManap MEeH KOAEKTap TypPauibl
aKmaparTapabpl &1y apKpUIbl  MPAKTUKAIBIK O6JliM JKy3ere achIPbUIAbI, OCHI
Xarramanapasl JKy3ere acelpaTblH  HAKTHhl KYPBUIFBUIAP MEH Oarmapiaamanap
KapaIIbl.



Konnanbliran ageéuerTep Tizimi

1 VIK 621.395.37:004.724.4.057.4 Kaszuepa I'.C., Yexwumbaera K.C.
HexoToprie BOMPOCHI CUTHAIBLHOW 00pPadcOTKM B IP-renedonuun. - Anmarsl,
Bectauk KazATK, 2009 , Ne6.

2 Pazesur B.JI., JlaBpentnes I'.B., 3marun M.JI. System View- Ccpeactso
CUCTEMHOIO TIPOEKTHUPOBAHUSA PATUOAIEKTPOHHBIX YCTPOUCTB. — M.: T'opsuas
auHus — TenexoMm, 2002.- 3520., ui.

3Barupymumua P, Kapyrmua C.H., Cremenko B.b.  System
View.CuCTeMOTEXHUYECKOE MOJIETUPOBAHNE YCTPOWCTB 00PAOOTKH CUTHAJIOB. —
M.: Topsuas muaus — tenexkoMm, 2005.- 2496., n.

4 Kypnan «MoomibHbIE CUCTEMBI) Nel2

5 Bepumunckuii A. HTEPHET HA MOPOTE TPETHErO ThHICSYENeTus. TexHuKa
MOa0aexu, 2006. — NelO

6 baxmanos W.I'. ISDN wu IP-tenedonus. Bectauk CBsizu, 1999, Ne4

7 T'adbuaynun, 3. M., lununuyk, H. . Jlekiuu no Teopuu nndopmanuu. —
M.: MOTH, 2007. — 214 6.

8 Omudep B.I'., Omudep B.A. Kommnbrorepusie cetu. IlIpunHImMIbB,
TEXHOJIOruU, IPOTOKOJIBI: YUeOHHK /i BY30B, 3-€ u3nanue.- CIIb.: ITurep, 2006.-
9580.: n.

9 l'ompamreitn b.C., Expuens .M., Pepne P.Jl. MnTennekryaibHbie CETH.
M.: Paguo u cBs3p, 2000.- 2480.

10 B.W.. I'ag3ukoBCkuii, «OCHOBBI TEOPHWH W TPOEKTHPOBAHUS ITH(HPOBBIX
bunbTPOBY», BeiCmas mkona, M.,1996.

11 M.CKympusuos, b.JI. Maromkun, «lludpposas  006padOTKa
cur"anosy,llonurexnuka, C-mo, 1998.

12 Kasuesa I'.C., Capsxenko JI.U. OCHOBHI 111(hPOBOI 0OPAOOTKH CUTHAIIOB B
TEJIEKOMMYHUKAIIMOHHBIX CHUCTEMAX. METOAMYECKHE YKA3aHUS K BBITTOJTHEHHUIO
pacuetHo-rpaduyeckux pacot. Anmarsr: AUDC, 2007.

13 Cepruenko A.b. Iludposas o6padoTka curnanoB. — 3A0 M3narensCkuii
nom «ITurepy, 2002. — 608 6.

14 Pa6unep JI.P., Illadep P.B. Iludposas 06padcoTka Curnanos: Ilep. C
anri./ITox pen. M.B.Hazaposa u FO.H.IIpoxoposa.-M.: Paauo ucss3b, 1981.-496 6.

15 KynpusuoB M.C, Martiomkua b.J[. [{udbposas 006pab0TKka CUTHAIOB:
MPOIIECCOPBI, AITOPUTMBI, CPEACTBA MPOEKTUPOBAHMUS. - Cr0., 1999.-592 6.

16 Tlepuesa B.A., Hexaes A.JI., CuraskosCkuii 11.B. AnantuBHas nenbta -
KOJI0Bast MOAYJISILIMS JJTsl IEPEAAYN PeueBOro Curnana. —Pagnorexuuka, 1986, Ned, -
53-55 6.

17 Cononuna AWM., VYnaxouu JI.A. u gpyrue. OCHOBBI 1u(POBOIi
00padoTku curnanos. — CII. «bXB-I1eTepoypr», 2003. — 608 6.

18 [Tadpun F0.A. Madopmanuouusie TexHOI0ruu. M.: u3a. JIB3, 2001.
bpay JI. I'panet rox cranmgapra H.323. Cetu u cuctemsi CBsizu, Nel4.

19 Ky3uenos A.E., ITuauykA. B., Cyxosunkuit A.JI. Tloctpoenue cereit IP-
tenedonun / Komnwsrorepuas tenedonus, 2000, Neb.

83



"

20 Oky-omiCTemenik >koHE OKy XKYMbICTapPhl " OKy-omiCTEMENIK KOHE OKY
JKYMBICTAPBIHBIH, ~KYPBUIYbIHA, JKA3bUIybIHA, PACIMIEIYIHE KOHE MAa3MyHBIHA
KOMBLIATHIH sxautnbl Tasmantap” - Anmarer: AYDC, 2004, 426.

21 bazsuioB K.b., Anu6aesa C.A. MeTtoanveckue ykazaHus 10 BHIITOJTHEHHUIO
HPKOHOMMYECKOTO Paznena AUIUIOMHOM PadbO0Thl OakaynaBPOB I CTYJEHTOB BCEX
dbopm 00yuenust cnenuanbHOCTu 050719, — PaanOTexHuKa, JJIEKTPOHUKA U
tTenekommyHukarmu. - Anmmatel: AYDC, 2010 -94 c.

22 bakmamos J[.M. Oxpana Tpyma HA TPEANPUATHAX CBI3H. YUEOHOE
rmocooue. - M.: Paguo u cssa3p, 2009 — 288 c.

23 Caiir http://www. slidefinder.net

24 Caiir http://www.revolution.allbest.ru

25 Caiir http://www.studzona.com

26 Caiir http://www.wikipedia.org



http://www.wikipedia.org/

System View 6arpapaamMachIHbIH KOMETIMEH MOAEIICY KE3IHAE KOJIaHbLIFaH

A KOCBIMIIACHKI

3JIEMEHTTEP.

OnemeHt | ATaysl Kiranxana araysr | [Tapamerpiiepi | Cunarramacet
0 Step Function Curnan xesi Amplitude- Carbuibl
(Carpuibr ammuTyna, B; | dyHKIINS

byHKIIH) Stsrt time- TeHePaIusChI
OaCTamKsl (cexipic
YaKbIT, C; (bYHKIUACHI)
Offset-apanacy,
B.
0 Pulse Train- Curnan xesi Amplitude- Y mOyPhIITH
YIIOYPBIITHI amMIMTyaa, B; | popmasl
UMITYJILCTEPTIH Frequency- UMITYJILCTEP I
Tiz0ekTenyi KauTanay H TIEPUOTHI
xwtiri, T TYOze
Pulse width — TI30EKTeIy
UMITYJIBC reHEPANHUsCHI
Y3aKTBIFHI,C;
Offset-apanacy,
B;
Phase (deg)-
6acranks! ¢asa,
rpan.
7 Gain- CBI3BIKTHI Stsrt time- [IbIFBIC
[:} KYIIEHTKITIT omeparopsap OacTanKsl KepHey
(MacmrTaoThI YaKpIT, C; MBIHAFaH TEH
f[;} TYPIIEHY) Offset-apanacy, | Yy(t)=Gx(t)
B.
db power-
NeOenmMeH
3 Current Value — | Manimerrep Kazipri moni
ﬁ Kazipri MoHi aHATM3AaTOPbI IIBIFAPAIBI
(xecrewi
IIBIFAPYIIIbI)
3 Real Time- MaoanimerTep Initial condition- | ArpimMaarsl
arbIMIaFbl MOH | QHATM3ATOPbI oacrankpl MoHAEPI
(rpaduxrepmi KaF 1A Ib1 rpadukke
IIBIFAPYIIIbI) oenrineyui eHrizy
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Delay-ipixrey
CaHbI

Initial
Condition-
OaCTanKbI
KEpHey, B.
1 Linear Sys/ ChBI3BIKTHI AHAJIOTTHI
ﬁl Filtrers- orreparopiap, ’KOHE CBHI3BIKTHI
CBI3BIKTHI cysrinep/ cy3rinepi
cysrinep CBI3BIKTBI CHHTE3IEY
Kyneep
B Sample Delay- | CoI3bIKTBI IpikTey
Z 3ipikrey kigipici | omeparop:ap, CaHbIHIA
Kiaipic KOPCeTirex
KYPBUIFBLIAPHI Kipic
MoJTIMETTEPIHI
H Kigipici.
Ocwiran
0alIaHCTHI
kimipic
Y3aKTBIFbI
IpikTey
Kunirine
TOyeIl.
1 Adder - bipuere
+ CyMmarop CUTHAIIAPIbI

KOCy




