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C¥3 BOIIHU

V36exncTon PecnyONMMKaCHHUHT TeJeKOMMYHHKALIMS — TApMOK-
napy JaBIaTHMM3HHHT Oapua WKTHCOAMH cexTopiapHHH OGapkapop
HIUTAlNM BAa PUBOXMUIAHHMINM YYYH XHU3MaT KUNAJUraH acocHii TH3UM
xucobnaHaau. TenekOMMyHHKalus TapMOKIApHHHHI acocuii Oyru-
HUHH TeleKOMMYHHKAUHMA y3aTHLI TH3MMIIAPH TaIUKHJ 3TaIH.

TenekoOMMyHUKalMs TapMOKJIapH NAaBRATAMHU3 XYAYAHAA JKOH-
falrad KyHuzard anoka TapMOKIapHIaH TapkuO TomraH: yMmMyMui
¢oiifanaHMIl  TapMOFHM, aXpairaH XOJJarH TapMoOK, TEXHOJOIHK
TAapMOKJIap, Maxcyc ajoKa TapMOKJIapH Ba 0olOKa 31eKTPOMAarHuT
TU3UMIIAPH OPKAIH MAabJyMOTIAapHM Y3aTyBYH TapMOKJap.

V36exucton  Pecnybnukacd — TeNeKOMMYHMKAalMs  TapMOFH
TAIKWIMA-TEXHUK  OHUpNIMrd  NpPHHLUMIIMIa  acOCJaHraH, YMyMHi
TEXHUK acocla, yMyMmuii yHuoHkanus Tanabmapura jxaBo® Oepa-
OUraH TexXHHK THU3UMIap, yMyMHii HoMeHKIaTypara xaBoO Oepaau-
rai OHp XWJ THUNAArd KaHal Ba TapMOK TpaKTJapulaH TallKHI
TOIITaH.

DYHKUHOHAN HIIIAIl TNPHHUMIApH Oyiuuya V36ekucTOH Tene-
KOMMYHHKAUHs TapMOKJIapd TPaHCNOPT TAapMOKJIapH Ba YNaHUII
TapMOKJIapura 6¥MHaau.

Xymynuit GYnMHMIIra acocaH Y3GEKHCTOH TeNeKOMMYHHKAIHA
TapMOKMApH Xankapo, 11axapiaapapo, permoHal Ba Maxauiuit (laxap Ba
KHUIILJIOK) TapMOKJIapHUra 6y IHHaIH.

Xankapo anoka TapMokjapu — Golika JaBnaTiap anoka TapMOK-
napu OMIaH TEXHONOIMK JXMXATAaH YNaHraH (TyTallFaH) TEIEKOMMY-
HHMKalHs TapMOKJIapUIaH TallIKHI TOMTaH.

llaxapnapapo (MarucTpai) ajnoka TapMOKJIapH — TEXHOJOTHK
KHXaTHaH YJaHraH (TyTtamrax). Y36exucToH mnoirtaxti TolKeHT,
BUJIOAT MapKa3napH OWjiaH Ba MapKaslapHH Oup-Oupu OumaH ynoBuH
TeNneKOMMYHHUKaIUa TApMOKIapHIaH TaluKHJ TONraH.

PeruoHan anoka TapMOKJapH — TEXHOJIOTHK J>KHXAT[aH YJIaHTaH
(TyTramiraH), 6Mp BHNOAT XyAYAHM MHKECHAA TY3WIraH TeleKOMMY-
HHKALNA TApMOKJIaPHAAH TAIIIKWJI TOMIaH.

Maxannuii anoka TapMOKJIapH — TEXHOJOTHK JKUXATIaH YJAHTaH
(TytamraH), agMMHHCTPATHB &ku OOIIKAa NpHHUMN OYiin4a Tapku6
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TONTaH XyQy[JJa, PerdOHan ajoKa TapMOKjapujaH Oomika TelnekoM-
MYHUKaUs TApMOKJIapHIaH TallKWI TONTaH.

IHaxapnapapo, perdoHan Ba MaXaUlMii ajoKka TapMOKJIapu
V36eKHCTOHHMHT  acOCHii paKkaMIH TpaHCIIOPT aloKa TAPMOFH
xucobnanagy.

Maxannuii anoka TapMOKJIapUJard «MaXaJUIHi y3el — OXUPrH
KypHuiMay, SHTH aTaMajiapra acocaH, yJIaHHill TApMOTH e aTanaiu.

V36eKHCTOH TENeKOMMYHMKALIHA TAPMOFUra KyMHAarH TeNeKOM-
MyHHKallud TH3UMAapu kupamu: TenedoH, tenerpad, GakCHMHI
ajoKamapd, MabIyMOTJIApPHH Y3aTHIU, TeNeBUACHUE AacTYplapHHH
TapKaTHil. TeneKOMMYHHKAlUs BOCHTAIAPUHUHT  PUBOMUIAHMIIK
acoCHa alloka TH3uMIIapu V3rapu0, WHTerpayiaiiran OWUp KaTop
TH3UMJIap Ba YJIapHUHT SHTH TYpJapd TapMOKra KUpHO Kenay.

TenekoMMyHHKaHus BOCHUTaNapd Ba TApMOKIApUHHUHT PHBOX-
JIAaHHMIOM XO3HUPrd KyHAa yd HyHanumjga OGOpAnTH: pakamiaalOTHpHIL,
ONTHKANAIITHPHLI, KOMIBIOTEpNAWITHPULI. PakaMii y3aTHII TH3HM-
JApHHUMHT aHAIOr Y3aTHII TH3UMIapuiaH ad3anaMry Oup Heda YH
Hunmap onguH MabayM Oynrad. AMMo, TaxmuHaH 20 #un ongus
TapMOKJIapHM XaKHKHH pakamJallTHpHII — SIHIH TeXHHKa, TOJajH
ONTHK aJIOKA y3aTHII TH3UMJIapH HIIra TYLUMPHITaHAaH OoLUIaHaH.

Xo3upru KyHAa Y36GeKHCTOHIA MAarMcTpall, perHOHai TPaHCHOpT
TapmoKitapu 100 % pakaMnaliTHpWIAM Ba yMyMHH TeJIEKOMMYHHKaLHUA
TapMOKJIAapUHUHI pakammamrTupuil kypcatkuud 80 % maH oM.
KHLLIoK TenekoMMYHMKALMs TapMOKNApHHH PHBOXJIAHTHPHII SHTH
TEXHOMOTHANAD acOCHAA - CUHXPOH paKaMIIM Hepapxusra 3ra OyaraH
annaparypajiap, 3MacTHK MYNBTHIUIEKCOpNap, TaKTiH TapMOK CHHXpO-
HHU3ALMACHHH KYJUlall, paKaMid KOMMYHHKAL(Hs TH3HMIIapHHH KYIall,
TYNKUH OyiiMya 3MWIALITHPHLI TeXHOJOTHANapuiaH QoifalaHHII Ba
kenrycu asnoa texHonoruanapuHu (NGN — Next Generation Network)
Kynnam acocuna omb GopunMokaa.

Tonanu ONTMK aNoKa y3aTHII THIUMJIADUHHHT  acoCHi
a3aINHKIApDH — TONAIH ONTHK Y3aTHLI JIMHHANAPHHH YTKasyBYaHIIHK
KOOWJIMATHHY OLUMPHUIMIIH Ba OpajMK MYHKINAp COHHHH KHCKap-
TUPWIMIIM paKAMIAIITHPULI jKapa&HHHH >KaJaiNallTHpHIUra acoc
6¥mmu. Xo3MprH KyHAa PHBOMNUIAHMII JKapa&HH—ONTHKAIALITHPHII
610, ONTHK TPAHCHOPT TApMOKJIApH, YJaHHII OITHK TapMOKJapH Ba
KEeNrycuua ONTHK TapMOKJIApHH (OTOH TEeXHOJOTHAJNapH acocHaa
PUBOXJIAHTUPHJMIIM aHHK Ba J0M3ap0d Macananap KaTopHra KHpaiH.
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PakamnaluTHpHII >kapaHUHH PHBOMJIAHTHPHII Ba TapMOKJIApHH
ONTHKANAIUTHUPHII OWnaH OMp Karopaa ApUM YTKasrHWiap 3J€MEHT
6asacMHH TAKOMHUIAIUTHPHUIL, MHKPONPOLECCOpiap TEXHHKAacH Ba
ONepaurdoH TM3HMIAPHH AACTYpHil TabMHHOTH aJlioKa BOCHTAIApHHH
KOMIILIOTEPIAIUTHPUIIHK XaM acocH 6Ynu6 konmu. XO3Hpru KyH#a,
3aMOHAaBHIl MOFOHAJard pHBOXJIAHHUILIAA, KOMIBIOTEPHAIITHPHII -
HadakaT 9SKCIUTyaTalMs Ha3opar annaparypajiapH, TejeHa3opaT Ba
Golkapuii, AWcCHeTYep INYHKTIApHIAard Ha3opaT Ba TapMOKJIApHH
GoluKapHll KypH/IMantapHja MHKpOIpoLlecCOpiap TEXHMKAaCH —
BOCHT&JIApMHH Ba JAacTypiiall — TEXHHMK KOMIJIEKCHHM KEeHTI MuKécna
Kyanaw, OyHAaH TamKapd aBTOMATJALUTHpHLI Ba axbopoTiapHu
y3aTHLl Ba YJNaHHWII >xapaéHuja yNapHH Kaifta HIallHH acocud
dyHKUMANApHHE TAaKOMMJUIAIOTHPHII TEeXHUK 3KCIUTyaTallMs KOHLEeN-
[MACHHM Ba TeJIEKOMMYHHKAlMd TH3UMIApHHH Ba TapMOKJIapHHU
OOoIIKapHIITHH, SHTH cHaTIH Aapaxara 01M6 YHKHIUHH TabMUHIARAH.

Xo3UprH KyH MOFOHACHAAr# TeNeKOMMYHMKALUs TapMOKJIApHHHU
PMBOXJIAHTHPHIIAA TENEKOMMYHMKALM BOCHTAIapHHH TaKOMHMII-
JAIUTHPHIOHH YyyTa #HyHanumm Oup-Oupu OunaH y3Buil paBHIIZA
Oornanran. SIHru anoka TeXHUKacH — Oy, IOKOPH Te3JIMKKa 3ra 6ynran,
onTHK kabenga uWuUUIaliiuraH, FOKOpH CaTXJH AacTYpUil TabMHHOTra
acoC/aHraH pakamiii y3aTHIl TH3UMIIapHIUP.

Ywby napcmuk kdtobHaa MyawtH@nap IOKOpHIAa KeITHPUIraH
Macananap Oyiinuya TanabanapHHHI 3aMOHAaBHIl pakam/IM TeNeKOMMY-
HUKALMA Y3aTHULl TU3MMiiapy O¥iiHya TYNMK Ba MyKaMMall HasapHii
6unuM onuuuiapu yuyH Ooluka JaBiaTiapia YON I3THIraH AapCiHK-
napRaH, Xankapo TeNneKOMMYHHKalMs HWTTHQOKM TaBCHsARapHOaH,
YYpHa/lJlapAa YOIl 3TUIIraH 3aMOHaBHUil MakonanapaaH Qoiigananaumiap.

Myannudnapra ¥yKyB mapcnuruHMHr KyHugard O6ynumnapu
TEruLLIH:

Hcaes P.H. — xupuiu KuCMH, TENEeKOMMYHHKALHA Y3aTHII TH3HM-
NapMHHHT OHMpNaM4H CHTHAJUIAPH, MYJBTHCEPBHCIH TeleKOMMYHH-
Kall¥s TapMOKJIapH TY3UIHIIMHHHT TEXHONOTHK acocnapu;

Atametros P.K — Tonmanu onTHK y3aTHHI TH3HM/IApHHHM TaLOKHJI
3THLU acocapy;

Pamxanosa P.H. — tenexoMMyHukaiys y3aTHII TH3HMIIRDHHHMHT
TY3WJIMII NPHHUHIUIAPH, KaHAJUIApH BaKT OyiiHya axpaTHiraH y3aTHil
TH3HMJIADHHH TALUKHJT 3THIL, DaKaMJTH y3aTHII TH3HM/IapHHH TaLIKHJ
3THIU, CHHXPOH paKaMH TENeKOMMYHHKaIUs TH3UMJIApH, ONTHK
CHTH&JTIAPHH TYJKMHIap Oyiiyua 3UWIAIITHPYBYH TEXHOJOTHANAp,
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MYNbTHCEPBHCIN TeNeKOMMYHMKAIMA TapMOKIapU TYy3HJIHIIMHUHI
TEXHONOTHK acoCiapH, TENeKOMMYHHKalUs Y3aTHIIl TH3UMIIApHAAH
TexHuK doiinananuin;

Hapcnuxnaru 8-606, «AOoHeHTHap YJaHYBYM TapMOKJIApHHHI
TENCKOMMYHMKAIHA Yy3aTHII TH3HMIAapu», acnupaHt X.P. HMcaxyxaer
TOMOHH/IaH E3UNTaH.

HMapcnuk OMpUHYM MapTa jpaBiaT THJIKAA Hallp 3THUIIra Taiép-
naugu. UlyHuHr y4yH alipuM KaM4WJIMK Ba XaToNapiaH XONH 3Mac.
Myammudnap, ymby papciuk G6¥iimyua Takpu3umiapHHHr Ba Oapua
YKyBuMnIapHMHr GepraH kypcaTMalapH Ba MacjlaXxaT/lapy y4yH ynapra
ONJWHAAH MHHHATAOPYMIMK OMnmupraH xonna, keuHru Hawmppaa Oy
KaMuunukiap 6aprapad aTunamgu, jeraH yMuaaanap.
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KHPHIO

3aMOHaBMi TeJleKOMMYHUKallUs TU3MMNApu Xap KaHaai Maco-
(hara, Oepunrad cudar napamerpnapu Ounan, Typnu xabaprapHH
Y3aTHIIHH TabMHHJIOBYH Xap XHJI TEXHHK BOCHTAJlapDHHUHI Mypakkab
MaXMyacHIaH Hbopart.

TenekoMMyHHKalMA TU3MMIApDUHUHT aCOCHHH, HAMYHaBUH KaHal-
Jlap Ba TPaKTIapHU INAKIJIAHTUPUIN Y4YyH MYJDKaUTaHraH, 3JIEKTPHK,
TONaNid ONTHK Ba pajdo JHHUANApH OyHHya HULIOBYH KyN KaHALIH
y3aTHLU TH3UMJIApH TAlIKUII 3TaTH.

YMmymuit  ¢oliganaHyBUMNapHMHT, MIOpPaBHi Ba  MaMJlakaT
TEpPUTOPUACHIATH TENEKOMMYHUKALUS aJIOKA TapMOKJIapH, TEXHO-
JOTHK MOCJIAWITHPYBYH MaXKMyajlap KYpHHHUIIKAA KYJUIAHUITyBYH
TeIEKOMMYHHKAIMA Y3aTHII TU3HMJIAPU acOCUA KypHilanu.

Vsapo GormamraH anoka TapMOKIapM OfaTAard XabGapiapHu
y3aTHLI TapMOKJIapuiaH TallKapH:

CTaHJApPTNAIITUPUIAraH Kyn  GyHKUMsAIH  uHTepdelcnapHUHT
YyerapanaHraH Ma)XKMyacH OpDKaIM aMaira oluagurad, aGoHeHT/apra
tene¢oH xabapnapHd y3atuil 6yitMya KeHr CIIeKTpAArH XM3MaTJIApHU
eTKasHIl YYyH OXMPrd KypuyiManap (TepMHHaIap) OpacHia TYIHK
paKamiM yJaHHIIHM TabMUHJIAWAWraH, UHTerpalus Xu3MaTiapura 3ra
6ynraH pakaMiiM anoka TaApMOKJIaPUHUHT YJIaHHUILH;

aboHeHTNapra  OenrMnaHraH  Bakraa, Oenrunadrad  koiira
KeHraliTHpUIraH Xu3Mariap MaXMYyacHHH eTKa3ub Oepulid MyMKUH
OyNIraH HHTEJUIEKTYall TADMOK, MacaiaH, YakHpaérraH abOHEeHTHHHT XaK
TYnamu Xucobura Tene(OH yNaHUIUIADHHH aMalira OLIMPHIL, KPEAUT
KapTacu OYyiiH4a 4YakHpHK, KHUCKapTHPWITaH pakamiap MaKMyacH
6yitnya Mypo>kaar 3THIL, TeneoBo3 Gepuil Ba Oolukanap;

XapakaTia OynraH aboHeHTHapra Xxap KaHfAal xoiiaa anoka
XHW3MaTHHH OJIMII HMKOHHHH OepyBYH MOOHII alloKa TapMOKJIapH;

ax60poT aIMalIMIN TE3NHIH I0KOPH OFIraH HHTerpauus Xu3MaTiH,
KEHT MONOCAIU pakaMJId TapMOKJap;

acHHXPOH pexxuMaa yzaruil (Asynchronous Transfer Mode - ATM)
Ba OomKa TexHONOrHANap épaamuia axOOpPOTHH TpPaHMOPTAAIITHPHIL
aCOCHAArd IOKOPH TE3NHKIIH TApMOKJIAPHH APAaTHII HMKOHHHH Oepaiy.
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IOKxopuparunapHys Hasapia TyTraH xojjga ymby mapciuk KuTobu,
TEJIEKOMMYHHKAIUA coxacH Oyiuua acocuii Tappu¢ Ba TyIyHHaIap,
KaHaIapyd 4acToTa 6yiiMua axpaTHiIraH TeJeKOMMYHHKAIMA y3aTHII
TH3MMJIaPHHHHE TY3WJIHII NPHHIHIUIAPH, KaHal Ba TPaKTJapAa XOCHI
O¥nyB4H IIOBKMHJIAD Ba YJapHH cO3Jalll, KaHA/UIapH BakT OyiHua
DHKPaTHITaH TEJICKOMMYHHKALMA Y3aTHII TU3MMIApUHHMHI TY3HJIMINH,
CHTHALTADHM  pereHepaupsanall, pakamid y3aTHII —TH3HMIapuja
cuHxpoHnsauus, HKM nu pakamiaM y3aTHIl  TH3MMJIADHHHHT
HepapxMACH, pakamIH OKHMJIApHH OMpIaliTHpHLI Ba aXpaTHIl
caBOJUIapUHH ¥3 wuura onrad. Hlynunraex, SDH TH3nMiapu acocuzaru
TeJIeKOMMYHHUKAI[Hf  TapMOKJIapHHHHI  TY3WIHINH, CHTHAaJUIapHH
wawuiannny, SDH Huer 6azaBuii 3neMeHTIapy Ba TONONOTHSJApH,
CHHXPOHH3allis Ba TapMOKHH OolIKapHil MacajaiapH, TOJMAIH ONTHK
y3aTHII TH3UMJIAPUHH TALOKWI STHIN, TYIKHHIADHH 3WWIALITHPYBYH
TEXHOJIOTHSIAP, MYJIbTHCEPBHCIM TEIEKOMMYHMKLHS TapMOKJIapy
Ty3HWJIMIHHHHHI TeXHOJIOTHK acocyiapy, aGOHEHT/Iap ynaHyB4M TapMOK-
NApHHHT TeJeKOMMYHHMKAUMs y3aTHIN TH3MMIIApH, TEJICKOMMYHHKAIHs
y3aTHHl TH3UMJIADUHHHT TeXHHKacHIaH (oiijasaHuIl XaKvaa Mabiy-
mMoTiap GepunraH.

8

www.ziyouz.com kutubxonasi



1 5O5. TEJJEKOMMYHHKAIIMSAHUHI" BUPJIAMYHA
CUT'HAJUIAPH BA Y3ATHII KAHAJUIAPH

1.1. Acochii TynryH4anap Ba Tabpuduiap.
JaeKTp ajloKa TH3EMHHAHT TacHUGHA

lllaxcuit MyHocabaTnaH jaMHATRard MyHocabarraya, HMo-
HiIopanap, MHMHKanap, KOsSTOUUIapard pacMiap, TOBYLINap, EpyriiuK
(TYTYH), N0YTa, 10K XaM/a HYIOBYMIApHH OTJIM apaBajia TALIHII OPKATH
Ba ONTHK ceMajop €pmamMuzpa amaira omMpuIagurad ojnui OGorna-
Huuiapaad Gomnab Typnu-TyMaH axO0pOTHH cakJjall, TaKCHMJIALL,
unutoB Oepuin, Kabynm KWJIMII Ba Y3aTHIOHM TabMUHJIOBYM YJKaH
TeJIeKOMMYHHKalHs TH3UMJIapH Ba TaPMOKJIApHHHM sApaTHIUraya O6yiraun
aloKa BOCHT&JapHHMHI MYTTAacH/ Ba jKajajl CypaTia PHBOMXUTaHHIOH
HHCOHHAT UHBHIW3AUMACHHHUHT TapakkuéTh XucobrmaHamu. Ax6opor
Cy3M opKald, Yy KaHjalf ycynna TakaMM STHIMIUMAAH KaTbHH Hasap,
BOKeaJlap, XOAHCaNap, )KapaéHiap, TyllyHdajiap Xamzaa daKriap, KucM-
nap Ba HHCOHJIAP TYFPHCHAATH MablyMOTIap MXKMYH TYHIYHHIAAH.

Ax60poT MaHOauJaH UCTEBMONYHTA Y3aTUII YHYH YHHUHT TaKIUM
3TUNa€TraH KYpHHUIUH Mabaymor Jelunagu. TenexoMMyHHKauus
coxacura MyBOHK MablIyMOT - Oy 3JIEKTPOMAarHuT CHTHaJL1ap
époaMuza 2IEKTp aloKa BOCHTaJIapH OpPKaJIM y3aTHJaétraH ax6oport.
TenerpaMManapHUHr MaTHH, HYTK, MYCHKa, ¢oToTenerpamMMa-gakc,
TENeBU3HOH TacBHP, XHCOONAUl MAalIWHANAPUHHUHI YHKHIOMJAAH OJH-
Ha&TraH MabJlyMOTNap, TeneOOIIKapyB Ba TeleHa30paT TH3UMIapUAard
KOMaHJjayiap Ba 601IKa MabIyMOTJIap MUcos 6¥na onamau.

Anoka, 0y axOopor y3arypud MaHOGazmaH kabyn KuiIyBuYM
Matbaraya Oynran skapaéHaup. AxX00poT, MabIyMOTJIap TYTUIaMH
(turunaucH)gaH ubopar.

V3aTumaérraH MabJIyYMOTHH aKC 3TTHPYBYM (3NTYBUH), MOAAHUiA
3TyBUd &€kH (QH3MK >XKapaéHHH CHTHAJN AcHWIANH €KM CHTHAHH
coJtarvHa KMIuG ax0opoT TamlyBYH TYJIKHH AeHHIn MyMkuH. Typnu
CHTHATapHH y3aTHII YYyH, MabJiyMOTIApHH aKC OSTAUPYBYH
3JIeKTPOMArHHUT TeOpaHUII (ANEKTp CUTHAMIap KYIUIaHHIAaaH.

OnekTpuk cUrHajuiap Gusuk TabuaTpary cCurHasUiapad 6up kaHga
adzannuxiapy OunaH ¢apk Kulagy, MacajaH YNapHH XyJAa Y30K
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Macodanapra y3aTHLl, ONEMH TEXHHK KypuiIMarap épAaMmuia
Y3rapTHpUIl MYMKHH. YJIapHH TapKalIHII TE3JIMTH EPYFIMK Te3lMTHra
AKUH. CUTrHAJUIADHUHT TacHHQH Xap XWJ OYJIHMIM MYMKHH, JEKUH
3JIEKTp aloKa CHrHajulapy Oe6 aTtanyBu# Ba BakT JaBOMUIA
napaMeTplapHHHHT  Y3rapuinM  y3aTHIA€Irad MabJIyMOTHH — aKc
STTHPYBYH 3JIEKTp KYWIAHUIDIAp KM TOKJIApHH H(OJATOBYH IJIEKTP
CHTHAJUIap aJloXyja Ku3MKui yirotapgu. TenedoHn, tenerpad, daxcu-
MHJI CHTHaIJIap, MabJiyMOTJIAPHH Y3aTHILI CHTHAJUIapH, TEJEBH3HOH Ba
TOBYIILTH SUIUTTHPHIN CUTHAJUIAPH, 3JEKTP CHIHAJIJIapra MaHcyomup.

Tenekommynakanus - Oy MabiIyMOTIapHH 2JIeKTp ajloKa
CHUTHaJUIapH €pAaMHia CHUMIH, paiuo, ONTHUK &KW OOlIKa TapKaryB4H
MYXHUTJIap OpPKallM y3aTHll Ba KabyJ1 KHIHuiaup.

Mabnym Typmaru aJieKTp aJlOKAaHH TAbMHUHIIOBYH TEXHHK
BOCHTAJIap MaXXMyacHHH TeJIeKOMMYHHKaIHA TH3HMJIapH AeHUnany.

V3aryBuu nyHkTnapmark  OyHpaii  Tusumnapma  ax6opor
MaHOanapuaaH Xocun OynraH CcHrHauiap, 3M€KTp CHrHaUIapura
y3rapTupwiany, Kabyn KMIYBYH MyHKTJA 3ca Tanabropiap kaOyn Kuia
OJIAfUTaH IEKTPHK CHTHAJUIAPTA Y3rapTHPHIIaaHn.

V3aryBuM KUCMJAard >JeKTPHK CHUTHAIAPHHM IHAKUIaHTHPYBYH
KypiiMa y3aTyB4H KHCMJArH OHpJaMyBR ¥3rapTHprud Ieiuiand,
YHHHT YUKUUIMAArM CHTHAIra 3ca GHpJaM4H CHrHaJ AeHunann. Xymaau
LIyHra MOC X0Ji1a KaOyJl KMIYBYH KypuiiMara Kaby:;1 KUITyB4H KHCMJAAru
OHpJaM4YH Y3rapTHprad Jeiiunand. MacanaH, 0BO3MH y3aTHllja
OHpnaM4u ¥3rapTHpruy-MHKpodoH, Kkabysn KHIyBYM KHCMZZ 93ca
Oupnamuu y3rapruprud-tenedoH xucobnmaHagu. Y3saTyBud Ba Kabyn
KANYBYH KHCMzard OupnamMud y3rapTHpruwiap OXHPrH anma-
patypanap ki OXHpPru Kypuiamajap xeb xam atanai.

Y3arem TH3EMEH 7Ae0, y3aTyBUM KaHalHHHT IHAKIaHUIIHMHH
TAbMHHJIOBYH TEXHHK KypuiManap HUrHHaucura adtunagv. Y3aTHW
TH3HMHHMHT TapkuOHra CHrHallapHH Y3rapTHUpHII Ba Ky4alTHpPHIIHH
aMajra OWIHMPYBYM aNmapatypanapiaH Tauikape O3JIeKTp TabMHHOTH
KypH/IMacH, TemeGolIKapyB Ba TeleCUTHaNM3alius, OyHAaH TaulKapH
y3aTyBUH MYXMT (y3aTHII JHHHACH) XaM KHpafH. Y3aTHII JTHHHUACH
CHMJIH EKM PATUOTHHHUSIIH OYIUIIM MyMKHH.

Cum/p y3aTHm JHHHACH [1e0, 3JeKTpPOMAarHdUT CHTHAJUIapHH
Y3IyKCH3 MYHANTHPYBYH MYXUT O¥iina® TapKaIWINMHH TabMHHJIOBYH
JuHUATa aitunany. CHMIM y3aTHII JIMHHSACHIA XaBO AJIOKA JIHHHAJIApH,
20eKTp Kabeanu JUHUIAp TYIKHH YTKasrHwiap Ba 6omKanap KMpaau.
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OnTHK y3aTHIl TH3HMH 7e0, 3JeKTPOMarHUT CHUTHATIapHH
Y3IYKCH3 HYHaNTHPYBYM TONANM ONTHUK ajlOKa JIHHUACH SPKHH MYXHUT
(atMocepa) ra aliTunagd.

PagnonuHuanapaa xabapnap O4YMK MYXHMTHa, PaJHOTYIKHHIAp
opkanu ysatuiand. Epaarv panmopene nuHHsiIapuaa OEUHUMETpPSIH Ba
KUCKa TYNKHHJIAp KYJUIAaHHMNAAH, CHTHANIADHH DPETPAHCIALMS KUIMLI
3ca epaard kabyn KuauO y3aTyByM CTaHLMAJAp OPKANH aMaira OIuajy.
®a30BH#l aI0KAa TH3UMIAPHA pETPAaHCIALUSIALI CTAaHIMANAPH CYHBUH
ep Hynnouiapua »OHNaLITHPUIAIN.

TenekoMMyHHKallMs TH3HMJIApHHHHT SHI' KaTTa Ba 3HI KUMMar
(Muc cumnapaad ubopar 6¥iraH) KHCMHHH y3aTHII JJHHHAAPH TallKW
kunagu. CHMITH THHUSAAPHY, OUTTA 3JIEKTPHK CHTHAIHHM Y3aTHII YYYH
MyJDKanjgaHraH cuMiap HHrHHAHMCH Heb ¢apa3 KHIMHYBYH anoka
3aHxHpH Ae0 TacaBBYp KWJIMII MYMKUH. Arap pajuo JIHHHAIap
Ky/ulaHwiIca, XyAAH uWIyHra yxmab cTBon TylmyHdacuaaH ¢oilina-
NaHUNagH.

N-kananau anoka Tazamu 1e6, N Man6axan N tanabropra 6urra
anoka 3aHxupd opkaiu Oup BakTaa Oup-6upura Gornuk 6ynMaran
Xonna xabapnapHM Y3aTHIUHM TabMHHJIOBYH TEXHHK KypHiIMaiap
Auruagucura afiTunanu. bynmait xonga N kaHaJUTH ajloka TH3HMHHHHT
y3arruuura N xabap MaHOaxan OHpjaMud CHTHaUlap Tywiag. by
CHUTHaJIap Maxcyc KaiiTa HIIaHaJH Ba aJlOKA 3aHXUPUHHUHT KUPHIIHTA
TYyIDyBYH YMyMHH TypyXJQH CHrHaira OupsamiTmpwiagd. TUNMHHHT
kabyn KHIIyBYH KMCMHJA I'YpYXJM CUrHajulapiaH, 6epunraH ax6oporra
Moc Ba N Tanabropra OepunyBuH anoxuja KaHaUIApHHHI IIAaXCHH
cUrHaimapu axpaTtH® onuHaau. bByHpait y3atum Tusummapu Kyn
KaHaNJH 1eb aranaam.

TenekoMMyHHKaLHs TH3MMIapH TyIOyHYacH OMiaH MyHKTIap,
TyryHnap Ba ynapHH OGOfNoBYH JHHMANAp (KaHaLiap, TpaKTiap)
MaOXMYHHH HQOJANTOBYH TeJIEKOMMYHHKAIHSI TAPMOKJApH TYIIYH-
vyacH Oup-OHpH 6HTaH y3Buil Gornuxaup.

TenekoMMyHHKaliHd  TH3UMIapH  Ba  TeNeKOMMYHHKalMs
TapMOKIapH OHp-Oupu OuNaH ¥3ap0 XaMKODJIHUKAA, TeleKOMMY-
HHKAUHA TH3HMHHHE - MabJIyM TypJard JEeKTp aJlOKaHH TabMHHIIOBYH
TEXHUK BOCHTAJIAp MOKMYACHHH TALIKHJ KUJIAgH.

TenekoMMyHHKaUHs TH3MMHHHHT TacHHQH HHXOATAA XHIMa-
XHJJHp, JIEKHH acocaH Yy3aTWiIaéraH MabJyMOTJIApHHHT, 3JIEKTD
CHTHaJUTap TapKajaéTraH MyXHTHHHT TypiapH (1.1-pacM) Ba ax60poTHH
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TAKCMMJIAI yCYJINapu MablyMOTNap KOMMYTallUANIAaHAANTaH EKH KOM-
MyTalMslaHMaliJuraH y3aTHIl TapMOKIIapura Kapat aHuKIaHau.

DNEKTp CHrHan

1 V3aTialTras MakTyMOTIADHHHT : ;
\ P , TapKanaéTraH MyXHT H

KGCMHK panyo anoka

! [HAyEon pamro oKa

DakcHMHN

TypH :
] b
Tenedor ' [ Cammu ;o
: " | XaBo anoka MHUAIapK D
i P KaO&iii ajioka JIAVApA L
Tenerpad : r— K p b
H ' :. ................................... :
' . Panno
MabmymMOTnapHH y3aTuim : .
' — Ep ycTHzard paano anoka

T"aseTanapsu y3arviu

Omrruk ToNam Kabennap

ToBynUTH SWHTTAPUIT

["IPKAR MYXHT OpKaiIH

Tenesu3uoOH JNHTTHPMII

e cesrecencncccannatbaccccrrenmnrum.

1.1-pacm. TenekOMMyHHKaLHUA TH3KMHHHUHT y3aTHAAETraH
MabIyMOT/Iap Ba 3JIEeKTp CUTHALIAP TapKajiaéTraH MyXUTHHHHT
Typnapu OYyitnya TacHuGH.

TenekoMMYHHKallis TU3MMJIADH Ba TapMOKJAapd, MabIyMOT
maHOaZlaH HMCTebMONYMra Yy3aTHiia€TraHga KyHuHAaru TaaOupiapHH
aManra OIHPYBYH TEXHUK BOCHTANAp MaXMyHHH Hoaanai ju:

MabIyMOT MaHOamaH Kkena€TraH MabIYMOTHH 3JEKTP ajloka
CHTHAJIUTa Y3rapTHPHIIHH;

TeJeKOMMYHHKAIIUACUTHAIUIADHHN MaBbJIYMOTHH Y3aTHLI Ba YHH
onrpyd (MO) y4ayH Kynait makira y3rapTHpHIIHH;

TeNeKOMMYHHKAIUA CUTHAJJIADHHA OXMPrH aJoKa NMyHKTJIapu EKU
y3eljapura YpHaTHNraH ys3aTHLI KaHaJUlapi Ba KOMMYTalHs
cTaHUUANapy OuiaH GoTnamHH.
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TenexoMMyHUKallMd TH3MMIapd Ba TapMOKIApHHMHI  ¥3apo
XaMKOPJIMKAA HUUTAIUMHHHT YMYMHE Ty3WIdII cxemacH l.2-pacmia
KeJATHpWIraH, Oy epia Kyiinaaru Genruaamnap Kadyn KUJIMHIaH:

MM - wmabaymor (ax6opor) MaH6am; VY3, - maviymomnu
Gupnamuu snexmp cuznan (OyHOaH KeHHH KHUCKa4ya «OHpraMuH
curHanm») ne6 atanyBud oanmekTp CHrHanara yaraptuprud; KC o -
KOMMYTAaLMsUIOBYH CTaHLUA, Y Xap XHJ TypAard OGornaHHILNapHH
(Maxannuif, axapnapapo, Xankapo, KHpPYBYH, YHKyBYH Ba TPaH3HT)
OeNrunauitHd TabMHMHAOBYM Ba MablyM KOMMYyTalls YCyiH (kaHamnap
KOMMYT2LMSCH, MabJiyMOTJIap KOMMYTAauMsAcH &KH  MaKeTiap
KOMMYTaUHMACH)HH aMaira OLIMpYBYM KOMMYTauus Ba OOLIKapyB
annaparypajiapd = MaXMyMHH Hdogamaiau. b)Y - Oupnamuu
CHUTHaJUTapHH 3NEeKTp JMHUSA CHTHAJapura Y3rapTHpHIUHH aMaira
oUpyBYH OOFNOBYH YycKyHa, OyHOa 3/IEKTp JNMHUS CUTHANIApHHHHI
¢usuk TaBcunapu ynap tapkanaérraH MyxuT (TM) HMHr y3aTHII
napameTpjapura MociamiraH Oynanu; By - IeKTp JIMHHUA
curHannapuHu 6owmnaHryy OHpnaMuu CHrHajUlapra Y3rapTHPHLUHH
aManra OWIMPYBYH ©OOFJaml YCKYHacH; 373"-6HpnanH CHTHAJIHU
MabiaymoTra y3raptupruy; MO - MabIyMOTHH OJITHY.

) A - oxupru B-oxupru (TapMok) '
; (rapmoK) : i cramwm :
: - e - iid E
MM V3, _?.> KC : 5Y I'L’l ™ H B..ﬂ'é" KC i’ 93" MO
> = N Ly

YT — y3aTHill TH3HMH '

A

VYK-y3aTHin KaHaIH

[ S
Wecmmmcanoen

1.2-pacm. TenexkOMMyHHKaLUA TU3UMIIAPH Ba TAPMOKJIAPHHHUHT ¥3a2po
XaMKOPJIMK/JA HIIUTALIH.

TapMOK cTaHUMSANAapH Ba TapMOK Y3ellapd ypracuaa OupramMuu
CHFHAMHH MabllyM 4acToTajap NONOcCacHIa EKH MabJyM Y3aTHII
Te3IUrd OuJIaH y3aTHIUHH TabMHHIIOBYH TEXHMK BOCHTajnap Ba
TapKANHII MYXUTH MaXMYaCHHU y3aniud KaQHau JeAuagm.

JInHMA CHrHajUlapy TapKadHIl MyXHTH OpPK&IH YTaéTraHuza
Kyucu3naHagu (cyna OGonuiadau), ynap Typiau xuj Oysuinuunuiap Ba

3 h.233€.
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KapMJIMKIapra yupaHau. by OMHIIJIapHHHI CHTHAJUIapHH Y3aTHILI
cudarura TabcHpHHU Oaprapad KWIHII Y4YyH, y3aTHIl TH3HUMHHHHT
Typura Kkapa®G MabiiyM MacodanapiaH KeHHH Ky4dalTApPradiap,
percHepaTopJiap €K peTpaHCJAATOPAAp YPHATUNAAM, YIap TapKaJIHLlI
MYXMTH OunaH OMpra y3aTHUIl TH3HMHMHUHT JIHHHS TPAKTHHH XOCHI
KHJIaJH.

Mlynpait xiub, KYN KaHaJUIM anoKa TEeXHWKACHHHHT DPHBOXXK-
naHumy, Tana® KUIMHTaH KaHaujlap CoHH, cHdaTH, HIIOHYIHIHIH,
camapajopJMrd Ba anoka MacoGacHHM TabMUHIIOBYM Y3aTHII TH3HM-
JIAPMHUHT SpaTHINIINATA O/M0 Kenau.

1.2. Jlorapadmuk yi14yam GHpanKIapA

MasyMoTinapHH ysaTtHmga golinajaHunagurad CHUrHainap BakT
JaBOMHIa ¥3rapHb6 TypyBYH 31€KTp KYBBAaT, Kyd4JaHHII EKH TOKHH
udonanaiiny. CHUrHAINADHHHT OHHMI KyWwIaHHII EKH TOK KHiiMar-
JIApHHHHT Y3rapullld y3aTUNa€TraH Mabiymomiap Omnan Oup xun
6ynanu.

CurHayiap Ba XanaKHTJIAPHHHI Y3aTHII KaHaJulapy Ba TPaKT-
JIAPHHUHT TYpJd HYKTajapuiard KywiaHHIl (TOK) KuiiMaTinapu
NHKOBOJBT (MMKOAMIeEp)JaH ¥H BOJBT (aMIlep)raya KaTTaJIMKKa Ira.
Vnuanaétran Ba XucobnaHaéIraHja My4 KeNalgMraH TOK KyBBAT/apH
NMAKOBATTHHHI ynymunapugaH Oup OyTyH BarTTrada KaTTalWKKa dra
6ynagy. KuiiMatinapu keHr auama3soHga (y MHJUIHMETpAAH MHJUIMOH
KWIOMeTprada  y3yHIWKOArH  Juanasonjad KeHr)  okodnawiraH
KaTTaNMKIapHH ya4yal Ba XuCOOMNAIIHH OCOHJALITHPHUI, Ya4yauuiap Ba
xHcoOnaumap HaTHXXalapuHH CONMIITHPHIN YYyH KynallTHpuil Ba
6ymuuI aMannapd MoC paBHLIJa KYIUHII Ba aliMpHII amasiapu OuiaH
aNIMalITHPUJIay, BaTTiap, BOJBTNApP Ba ammepnap (EKku ynapHHUHT
yiyunapu)aa udofanaHrad KyBBaT, KY'WIAHHII Ba TOK KaTTaNHKIapH
ypHura Oy KaTTaJHKIApHHHT XHcobnaml yqyH Kabys KWIHHraH apTiu
KaTTaJMKIapra HucOaTHMHMHT Jnorapu¢miapugan  oligananunany.
Jlorapudmuk xypuHHLINa HpoAaIaHTaH HUCOUH OUPIHKIIApHH y3aTHII
CcaTXxJIapn JeHHuIaay.

Bup xun umopani KaTTaiHKNap HUCOATHHHHI YHIH JlorapugM-
napuHH UGOJNATIOBYM Y3ATHII carTxjapu Oeyubemrap (ab), 6up xun
HIIOpaNH KaTTaJMKiIap HHCOATHHMHT HaTypan JjorapudmiapuHH
H(oaaToBYM y3aTHII caTXiapu 3ca Henepaap (Hm) neiimnanu. Xozupru
naiitna nemuGennapaan ¢oitnananum Kabysr KHIHHTaH.

14
www.ziyouz.com kutubxonasi



Y3aTull caTxX/JIapuHUHT KyHHIard Typjlapd MaBxyn:
KyBBar Oyiinya:

p,,,ﬁ]Ong’, 0B éxu p,w=%1ngx, Hn; (1.1)

Ky4JIaHuul 6¥iuya:

p~x=201gg,‘, ab éxu pu=In Z Hn; (1.2)
ToK O¥iinya;
p,,m=201gj_x, oF eéxu p,,,,,=1n%. Hrg; (1.3)

ab Ba Hn na udonananrad ysaTuu caTxjiapy ypracuja Kyiuaaru
MyHocabatnap Masxya: 1Hn = 8,686=8,7 n1b Ba 176 = 0,115 Hn.

By ¢opmynanapga W,, Uy Ba I, - KyBBaT €kH aKTHB KyBBaT,
KyWwIaHHHI Ba TOKHHMHI TEKUIMPHIa&TraH HyKTaJarh TETHLUH
karTayHiiapd, Wo, Uo Ba lo 3ca - y3aTuil caTx/IapHHH aHHKIaa
yJapHUHT KalOys KMiauHras O0oULTaHFiY KaTTATHKIAPH.

KyBBar (pgy), KyunaHuuml (py) Ba TOK (pg)HUHr (1.1...1.3
dbopmynanap opkami) aHHKJIAHraH y3aTHII CaTXJapHHU HHCOUH y3aTHIU
carxiapH fediunamgn Ba Moc papumaa Aby, 4By, 4B, Ounan
6enrunaHany.

Arap W, kyBBar, U, kywianuiwr éxd I, Tox karranukiapy Wo
KyBBaT, Uo kyunaHumi, 1o TOKHHHT OOLUIaHFHY KaTTAIHKIApHAAH KaTTa
6ynca, y3aTum carxnapu Mychar, akc XOJiAa y3aTHLI caTxXIapy MaHuii
Kuiimatra ara 6ynaau. W,=Wo, Ux=Uo, Ux=Uo Ba I,=lo, Ix=Uo 6ynran
XOJIfia IOKOpHa aliTUAraH y3aTHII caTXIapy HOJ KuitMatiu Oynamu.

KyBBar, ky4naHum &kd TOKHUHr JorapudMmuk OupIHKIIapH
(meunbennapaa wudopanaHraH caTxjiap)daH KyHMaard — MabJayMm
dbopmynanap 6uaH ylnapHUHF MYT/aK KaTTalHKIapHra YTHLI OCOH:

W‘=Wo‘10 O.IPHI{ , U_x: U0.10 0,05PM}( , ]x=10.10 0,05PHM . (1 -4)

YMyMaH onrasja KyBBaT, Ky4laHHID Ba Tok OYiinya y3aTum
CaTXJapHHHHT COH KuiiMatnapu Oup xun 6ynmaiinu. Jlekun Wx Ba Wo
KyBBaTjap axpanagurad Zx Ba Zo KapLIWIHKIap MabiyM O¥nca, ynap
opacua ¥3apo OOFJIaHHILUHH YPHATHLI OCOH.

Jlapxakukar,

15
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n =] g/_-'_ = UZXIZ"l = & |Z°| = Izal
D=1 OIgu{, 10ig Z 20ig v +10Ig z Prx IOIgIZ,l 1.5
€KH pm;: pm( - JOlg tzx (1 6)

A

V3ariin caTxjiapi MyTJaK Ba JI4YOB y3aTHII caTXJIapHra
Oynubamu. Arap Oomtanrud KaTTanuk cudarnpa  Kylugary
KaTTanuKiIap KaOyn KMaUHraH 6yca:

1) kyBBatr Wo=1 MBA &xu axtuB KyBBaT Wo=1 MBT;

2) a¢pdexrus kywranum Uo=0,775 B;

3) TokuuHr 3¢ dexTB KuiimMatu 10=1,29 MA,

OyHmait y3aTHII caTXJIapHHH MYTJIaK y3aTULI CaTXJIapy fefunany.

Arap Mymmak ysaruml catxidapy Z=R=600 Om Kapmuinkaa
aHWKJaHCa, Yy Xoija p=p=p, O¥namu, Oy OomuiaHFrA4 KaTTaaMKIap:
0,775 B x1,29 mA=1 MBA (MBT) éxu 0,775 B/1,29 MA=600 OM HuH
TaHnab oNMIN OpKaIH TYWIyHTHpuUnaid. KyBBar, Ky4jiaHHIO Ba TOK
Oyiinya MyTnakK ysaTHLI carxjiapu Moc pasuuiaa abk, nbk, abrt nma
yuanagu. Tok OYiiuya y3aTuin caTxapuAaH aMajjard yndamoiap Ba
XHCcoO-Nalapa xyaa kam ¢oinanaHunany.

KysBar G6y#inua HucOmit catxHu akc strupyBud (1.1) udonanmy,
KyHHZary kypuanmaa nhoaaiam MyMKHH:

W,
/4
pu=10Ig %ﬁ‘m =101g1MBffMBT) - 10lg  ppy ~ P Pos,  (17)
IMBA(MBm)

6y epna py - TEKIIHPUIAa&TraH HyKTaJlard KyBBar Oyiinya MyTnaK catx
Ba Py - Xucobnmam Hykracuparu catx. KyeeaT 6¥iinua HucOuii catx
KyBBaTHHUHI ynyain HYKTacHAard Ba xucobmam Hykracu ne6 xalysn
KUJIMHTaH HyKTajard MyTHaK carxjlapuHUHr Qapkura teHrimurd (1.7)
tdopMynanad kypunu6 Typubau. Kyananum Oyiinva HucOuii carxiap
XaM LIyHra yxian aHUuKIaHanu:

DPux=PoxPs; - (1.8)

TpakTHHUHT OOLLTaHMII >KOMWra HOpPMall reHepaTrop, AbHU HYKU
aktuB Kapmunaura 600 Om ra Ba JKOK 1,55 B ra TeHr Mabinym
YacTOTal CHHycOMJal TeOpaHUINNK reHeparop ynaHran Oysca, SbHH
myHjal mapr OaxkapuicardHa, TeKIHPWIAETTaH HyKTalard MyTJaK
CaTXHH Ym4oB caTxu JHeifiunamu. Arap KaHaJTHHHI MYKH KapLIMIHATH
aktiB Ba y 600 OmM ra teHr 6¥nca, HOpMal reHepaTOpHH KaHAIHHHT
KHPUIINTa yJIaHraya KaHaIHHHT 6y HyKTacH MyTJaK HOJI caTXza 6map
JKaH.
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Arap KaHaJIHUHT KyBBaT O¥iinua p,, HUCOUH caTxiu HyKTacuaa
CHUTHAJTHHHT KyBBaT OViinua p, MyTJiaK caTxd Mabiym O¥ica, y xoinzda
KaHANHUHT Py HUCOMIT caTX/M HYKTacHOa CHrHAJIHHHT KyBBaT O6yiu4a
Do MYTHaK caTXy KyHuzarura TeHr 6ynamu:

D2 =Px1 — (Puxt — Pru2) (1.9)

Arap KaHaJHHHI KyBBaT Oyiinua p,, HUCOUI caTxJin HyKTacuaa

curHaiHUHr W, KyBBaTH MabiyM O¥ica, y XO0jJa KaHAIHHHT Dy

HHUCOUI caTxX/IM HyKTacH[ia CHTHAIHMHI KyBBaTH KyWHAarura TEHT
O6ynanu:

Wy=W,;s 10°%®=Pe) yBm. (1.10)
VY3aTHII KaHamH ¥3WJa NAacCMB Ba aKTHB TYPTKYTONHKIapAaH
TallKMJ TOMraH kKackaj (6yruH) OupukMaHH Hbomanaiigu. Y3aTum
KaHaJIapH OpKalM CHMTHaJUlap YTaéTraHia CHrHaJUIADHHHT SHEPruicH
NMaccUB TYPTKYTOJHKNapAa kamas Oomutailau &k aKTHB TYPTKyTO-
auKapaa 3ca opta Gommaiiau. KaHamHUHT TypiaM HyKTajlapuaa CHrHaji
SHEPrUACHHHHT ¥3rapUIIapHHH aHUK/Iall MaKCaaula uyu CyHuu €Ky
U Kyuatuw TyliyH4acH KHPHTHJIaIH.
TYpTKYTOMMKHUHT HIUYH CYHHMII TYHIYHYAacH OpKaJiM KyHuIard
KYPHHHLLIArH HUCOAT TYIIYHHI1aH:

A,,=101g:§ =p. - po, OB, (1.11)

Oy epmaru W, -curHan man6au (TeHepaTOpH)HMHT YHra
MocCHallirad foKnaMara GepuilH MyMKHH OynaraH KyBBaTH, W, - pean
yjlall [MapOMTIapHA2 TYPTKYTOJNHKHHHI IOKIaMacHla axpaiub
yukaétraH KyeBaT. HOkopumarH HucOar aHHKJIaHa&TraHAa TYpTKYTO-
JMKHHHT KMDHUIIH Ba YMKMIIHJArd MyMKUH OYiaraH MocnaliMmaraHmK
xucoOra oJHHanH.

TYPTKyTONHKHHHI HIOYM KyuyaWWiuH Kylingard udoja opkanu
aHMKJIaHaMH:

S,,=101gW7':, oF, (1.12)
6y epaaru Wio Ba W2 katranuknap (1.11) dopMmynanara MabHOra 3ra.

TenexkoMMyHHKaUus TH3HMIapy Ba TapMOKIApH YCKYHacH
JoifiuxanaHaérranja Ba yHaaH doiifananunaétraijia y3aTHIl KaHaIapy

Ba TPAaKTAaDMHUHI TYPJH HYKTalapHaarH CHTHaJl caTXJl KaTTaldK-
napHHu 6unmimi 3apyp. CurHan ysaTHNaéTranfia YHHUHI 3HEPrHACHHHHT
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y3rapduIMHH TaBcH(Ialm ydyH caTXJiap OUarpaMMacH - Y3aTHII TPaKTH
6¥iinab yzarum caTxiapHHUHT TaKCUMJIQHHIUHHH KypcaTyBuYd rpaguk-
IaH poitnananmnany.

1.3-pacMza MHcOn TapHUKacHZa Y3aTHII KaHAIMHUHI caTxjap
JyarpaMMack kypcaTuirad. By kaHan Sy, ra Tenr kydadtupuummm K,
y3aTHILI Ky4aWTHpru4u, CyHMIIH A;, A, Ba A; ra Teur £;, £, Ba {3
Y3YH/IMKIATH ajoKa JIMHUACH (TapKaJIMIH MYXHTH)HHHT y4Ta TApMOFH,
Teruutmd S,, S, kywaiitupuuuit K, Ba K, HKkuTa opanuk kyd4aii-
THPTHYIAp Ba Sy KydaTHpHIH Ky, kabyn KuIHI Kyqal THprHYHAaH
ubopar.

Carxnap nuarpaMMacuja y3aTHII KaHanu (TPaKTH)HHHI ¥3Hra xoc
HyKTaJlapy OeJNITHJIaHraH: Digp CATXJIM KaHall KHDHIIH; Py=DiuptSys Ta
TEHT Y3aTHIU CATXH; Dixas = P(i-1ys-Ai - i- KyYaHTHPTHYHMHI KHPHIIHJArH
Kabyn KWIHII CaTXJIapH; Pqy CaTXJIM KaHai (TpaKT) YHMKHILM Ba i-
KyYalTHPrMYHMHT KHPHIOMJArd XaTaKUTAaH XHUMOSJIAHTaHJIMK Kara-
NTUIH Ky#uaarara Tesr 6ynanu:

Ai’i= IOIg(u/u;aﬁ/VV:xa.'L) = Dixa6 = Pixan » (1 13)

Oy epna W,s Ba Wia,- i- KyHaHTUPrHHHUHT KUPHIIMAATH CUTHAI
Ba XaJAKUTHHHT KyBBATJAPH, Pixas BA Pixan €2 - CHIHAJ Ba XaJJAKATHHHT
TErHIUIH caTX/IapH.

KaHanHHHrC KUpHIIM Ba YUKUINHOArH CHTHal  caTxjapH
ypracuaard MyHocabaT YHHHT KONAMK CYHHIIMHM Oenrmnaiinu. By
CYHMII KaHaJ KUPUII Ba YHMKHMII KApIIWIMKIADUHHUHT HOMMHAJ
KHiMaTJiapira TYrpu KejlaAuraH akTHB KapUIMAMKIH lOKiaManapra sra
KaHal KHpHLIM OWlaH YMKUIUMHMHI TYTAUIMIH iapTH OaxapHirasaa
aHWKITaHAaOUraH HUIYM cYHUIIHY Hdomanabiny. Konauk cyHUII KaHanaa
MaBxXyn OyaraH Oapya WINYH CYHUUUIAp HUFUHIUCH OuaH 6apya MmIuM
Kyualturiap uFHHUCH YpTacugard ¢papkKka TeHr:

AzzzApi - ZSpk (1.14)

V3aTHm TH3MMIApH Ba KAHAUIAPUHUHT MEbEPUH MINTAHHH
TabMHHJIAll YYYH CHTHAUIAPHMHT KyBBAaT, KyWIaHHII Ba TOK KaTTa-
JMKJIapH XamJa yjlapra TeTHIIUM CarxJiap, LyHHHTAEK XaJaKHTIapHHHT
KOM3 caTxyiapd MebEpHH Xxonarra kentupuiaany. ByHna curHannap Ba
XaIaKUTJApHUHI CaTXJIapy KaHAJIHUHT TYpITH HyKTalapuia Xap XHI
Oy MUILMHN XUCcOOra ONHI Kepak.
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| o : : : :
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< emsmeSremc@asnncamaa
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Purr  Piva Aix Pw3 |
Pixan Pkab
1.3-pacm. Carxnap AuarpaMMacy Ba yHMHT ¥3Ura Xoc HyKTajlapH.

Hoanuknuxzgan cakiaHdul y4yH MebEpHH Xxonatra KelTH-
pusagurad 6apya KaTTaJIHKIAp y3aTHII TPAKTHHUHI HON YJI4OB CaTXJH
HyKTacura KelaThpHiaazd. Hon ¥nuoB caTXyiM HyKTara KeJITHPHIIraH
KyBBat G¥Hu4a catxjap 1bk0 6unaH OenrunaHdany.

VY3aTHml caTxlapuHu ynuadpuraH ac6obnapHu, caTX Kypcat-
kuunap pgeiunagu. Kyeear €ku  kyunaHum 6OyiiMua carxnapia
JapaxkanaHrad OJaTAard BONBLTMETpJAp, ynuall LIKajacH Ba KUPHULI
peryNATOpaapH Lyjap XKyMiacura Kdpaau. XaTonapra iyn KyiMacnuk
YYyYH caTX KypcaTkMuIapuAa IUKalaHUHT Hon Oenrucura TYFpu
KelajuraH KywiaHui ékd 1 MBT KyBBaT axpanu6 umkaérrad R aktuB
KapLIMJMK KaTTalurd kypcatu6 kyitunagu. R=600 Om Ba U,=0,775 B,
R=150 Om Ba U,=0,387 B, R=75 Om Ba U,=0,274 B yuyH
JlapaxanaHraH KeHr [ojocaju Ba TaHiaab onuHaguras carx
KypcaTku4napu Kyn tapkanrad. bynpaii napaxanaHaérranja KywiaHHUIl
CaTXMapHHHUHI KHAMATIapH, MyTJIaK KyBBaT CaTXJapHHUHI KHiMaTnapu
6unan 6up xwn 6ynany.

1.3. JaexTp anokagHAr GHPJAMYH CHTHAJJIAPH Ba YJIAPHUET
¢u3uk TaBcudpaapn

MabayMoT Y3rapTHpPrUYHMHI YHKUMIMIAAH OJIMHAJMIaH 3NeKTp
CUTHAIHU 3A€Kmp QNO0KAHUHZ OUpAGMYU CUZHANY AeRUNalH.

bupnamuu curHan «x(t)» napamMeTpH KATTAJIMTMHUHT Y3rapuiiy
y3aTUNaéIraH MabBIyMOTHH OUp XHN Tap3fia akc I3TTHpaau. Ymoly
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OMpnamMyy CHTH&JI NMapaMeTPHHU MAaKOUM IMUiyedu napamemp &€xu
axbopom napamempu pcviunand. [apMOHHUK 3I€KTP CHTHaJHHUHT
aMIUIMTYAAacH, 4YacToTacH &ku ¢asacu; UMMyJbCIap AaBpHi KeTMa-
KETIUTHHUHT aMIUJIMTyJacH, HaBOMUMMMru €ku ¢azacu; kox koMbu-
HaUWAJIADUHUHT  Ty3WJMIUM Ba paspsiu Ba Oomkamap OyHnait
napametpriapra Mucos 6¥na onamu.

TenekoMMyHuKauus Tu3uMiaapd Ba TapMokiapd (TxTT) Ty3u-
JMUIIMAard OHpiIaM4u CHrHaN samuws oO0BEKTH XucoOnaHa[H, LIYHUHT
YUYH Y y3aTKH4aaH KaOyJi KuJjruura xaHai OpKaJli y3aTHJIMIIH Kepak.
TenexoMMyHHKallHg TU3UMIIADH CHTHAJIHH OHp >xoiimaH Gollika jkoiira
3O KYHHUII TeXHUKAaCHHU, TeJeKOMMYHHUKALIUA TapMOKJIApH 3ca y3ura
Xoc nmuws mapmozuny udonanaiinu. lly caGabnu OGupnamuu
CHTHAJUIApHUHT NapaMeTpiiapy Ba TaBCU(iapu OHMnaH y3aTHII KaHas-
JADUHHHT XOccajapu Ypracuuaru ¥3apo MyHocabaTiapHHM YpHaTHII
yuyH OUpnaM4i CHrHaJUIapHUHT LIyHaH mapaMeTpiiapH Ba TaBCH(Iapu
ONMHANMKM, YJIAapHH Vyi4am OCOH XaMJa Yjapra Yy3aTHlIa&€TraH
CHTHA/UTADHHHT MWHUMal Oy3WJIMOUIapHHH Ba MAaKCHMal MYMKUH
OynraH XWMOSIAHTAHIWTHHM TABMUHNAWAMraH IIAPTJIAapHY aHHKIAIl
MYMKHH.

Bupnamuu cuznannunz T, dasomuiiruzu Gynnaii napaMeTpHUHT
OHUpUHYHCH XHcoOJaHalM, Yy CHUTCHIHUHT MaBxy[ OYJdIO BakTH
OpaTuFUHHU Genrunaiay.

BupnamMuM CHTHAJIHHHI Jpmaua Kyeeamu  YHUHT Hapbatnaru
napaMeTpy Xucobnanub, y Kyiinpary udona opkaii aHHKIaHaIH:

1 T

W, = on U(tydr, (1.15)
Oy epma T-yprauamam paspu; arap T=1 mun 6ynca, 6GyHpaii ypraua
KYBBaT 6up Muxym 0asom amaodueau ypmaua Kyeeam, arap T=1 coat
6ynca, 6up coam Oaeom smaduzan ypmaua Kyeeam Ba T >> 1 coar
6ynranna, ysox eaxm oOagom smaduzan ypmaua Kyeeam ReHHIAnH;
R — 0K1amMa KapUIKMJKK, YHAA CHTHAIHUHT ¥pTada KyBBaTH aHUKIaHAAU:
U(t) — GupnaMuu CUTHANT KyWIaHHIIH.

BupnaMuu curHan Wy, MakCHMan KyBBaT OUNaH TaBCHGJIaHaTH.
Makcuman KyBBaT TylIyH4acH opKayM U, ammaumyoanu sxeusaneHm
CUHYCOUOAT CUCHAT Kyesamu TYUIYHHIAAW. YHHHAr kKuiamard  U(t)
CHUTHa/l ¥3rapyBUM TALIKUN 3TYBYUCHHUHI OHMH KUHMATIapU OpKalH ¢
MabIyM KMYHK 3XTHMONIMK OunaH omamu. Typiu XWiAard cHTHauiap
YUYH ¢ KHAMaTH 102, 107 a xarro 10”° ra Tenr 6ynanu.
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CUTHaJHUHT ¥pTaya Ba MaKCHMan KyBBaTHHH LIYHZail TaH1ab
ONMII KepaKKH, CHIHAT Y3aTHII KAH&IM OpKaid YTaéTranaa yJIapHHHT
KMHMAT/Iapd KyBBaTHHHT >XOM3 KuiiMaTiapulaH OIMIHO6 KETMaciuru
kepak. KyBBaTHHHI y3aTHNaéTraH MabnyMOTHH KaOyn KMJIHIIZA TYFpU
THKJIAHUIIM YYyH CHTHNApHUHr Oy3unmali y3aTWIHIUHMHHA TabMHH-
Jaiaurad KUAMaTHHU YHUHT %COu3 Kumamu geinnanu.

Wy MHHUMAl KyBBaT TyIIyHYacH opkamu U, amniumydanu
3KEUBANIEHM CUHYCOUOAN CUZHAUI KYB8BAMYU MYULYHWIAOU, YHUKS KUUMamu
Ult) cucnan y3zapysuu mauuxui 5mys4ucCuHuH2 OHUull KuiMamu opxanu
ooamoa 1-E=0,98 2a menz mavaym sxmumoinux 6unan ouaou.

KaHalHMHI KOHKpeT HYKTacWia OupnaMuu CHICHan KyBBaT-
JMapUHHUHT MYMKHH G¥nraH counnuun Dc oumamux ouanason 6unan
taBcunanamu. JIMHaMMK [Mana3oH TyHIyHYacH OpKaJii KyHHOarH
KYpUHHLIAATY HUCOAT TYUIYHHITaIH:

w
D.=10lg ==, 0B, (1.16)

6y epna W, . — CHTHATHHHI KaHaJIHHHT OUpPOH-OGHp HyKTacuaar
MakcuMant (4¥KKu) KyBBatHd Ba W, — MUHHMaJ KyBBaTH.

CurHan MakcHMaJsl KyBBATHHHHT YHHHT ¥pTaya KyBBaTWAaH OMINO
ketumivHH Q. 9VKKHE-pakTOp Aedmnanu Ba y Ky#uparu ¢Qopmyna
OpKaJIi aHHUKJIaHAIH:

w
Q.=101g—** , 05, (1.17)
b4

Bupnamuu curvan W, ypraya KyBBaTHHHHI XalakMTHHHT W,
¥praya KyBBaTMAaH omUOG KETHUIMHH XUMOAIQHZQHAuUK NeiAunudb, y
KyHHOarura TeHr:

W .
4,=101g -~ (1.18)

x

bupnamuyu  TenekoMMyHHKalHs curHamnapu (Y3TyKcH3 Ba
OHCKpET) BaKTHUHI HoJaBpuii QyHkuMsiiapu xucobnanamu. Bywmait
CHrHa/Ulapra TapkHOHa 4YacCTOTaBMM TAIIKAN STYBYHJIIAPHHUHI COHH
yekcH3 O6¥iran, Tyram CheKTpiaap TYFpH kenaad. BUpoK yactoTanap
JNHana3’oHHHH Xap AOMM KypcaTHIl kepak. By auama3oH uyerapacuza
CHTHANHUHT acocuii (90 ¢ousgaH kam 6¥IMaraH) SHEpruscH TYIIaHraH
6¥nu0, YHUHTI KEHIJINTH KYiHIarura TeHT:

AF: =Fluae — Fuuns (1.19)
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Oy epma YT, — OupmamM4u CHTHamTHUHT MHHHMAal YacTOTaCH
Fuac — YHMHI MakCHMall 4acTOTacH. by AMamna3oHHH CHrHAJIHHHI
Ipdexmue yzamunaémean yacmomanap noaocacu xaM jpexiwianu. by
qacToTanap IoJiocacH OHpIaMyM CHTHAJUJIADHHHT KOHKPET TYPHHE
y3aTHml cu¢arura KyfiunaraH TtanabnapaaH kenuMb YHKKaH —XOJAE
Taxpubana 6enrnnanany.

Bupnaamuun CHTHANHHKHT yura (1)71)4 3 napaMeTpiapH
T, naBomuitnuru, D, nuHaMUK Juana3oHd Ba Af, 3ddextur
y3aTHIa€TraH 4YacToTajlap MOJOCACHHMHT KYNal#TMacH, SbHU

V.=T.*D.AF. un (1.20)

OupnamMuu CUZHATHURZ XAXCMU OeTUUNau.

BuprnamMuyM CHrH@IHHHI NOTEHUHain axOopoT XaxMmH &ku Y
TOMOHHAaH BakT OHpIurUaa Kyuupunagurad . ax6opom muxoopu
yi0y CHrHaJIHHHT MYXHM ITapaMeTpH XHCoOnaHub, y KyRHAarura TeHr:

A
1.=33274F.lg|'™t % , ouT/c, (1.21)

x

Oy epna n - OupnamMuu curHajg MaHOaWHHHI aKTHUBIHMK k03dPuumeHTH
(Tenedon curHayapu yduyH 0,25 — 0,35 ra, 6omkanap yuyH 3ca 1 ra
TeHr, Ae0 omuHagn); AF. — 3¢ddextuB y3arunaérran yacTtoTanap
nonocacH, ['m; Wy, — OGHpnaM4H CHTHATHWHT ypTaya KyBBAaTH Ba
W, —XaJlaKUTHHUHT ypTada )KOU3 KyBBaTH.

Bupnamun curHawiap xap xui TacHU®ra 3ra, JeKHH y3aTHIaéTran
CHTHAIUIaPHHUHT TYPHra OHJ Ba y3aTHUIAETTaH MabJIyMOT/IIApHUHT TYpHIa
oua tacHu(nap 3Hr xkyn kymnaHunagy. CHTHAJUIADHUHT TypHra OHJ
TaCHU(} aHaJIOT, AMCKPET Ba pakamiM, TOp MOJOCANH Ba KEHI MOJIOCATH
CHTHAJLIapHH ¥3 M4Mra ONaju.

Ananoz (ya3nyxcus) cuznan. Taxaum sTunyBun  (ax6opoT)
mapameTpiap KATTAIHIH Y3JyKCH3 JKyAa Kyno XoJaTiapHH Kkabyn
KWJIMIIY MYMKHH OynraH TeNeKOMMYHHUKAaLUs CHUTHaIM, aHaior
(y3nykcus) cursan aefimnanu. Arap MMIyJIbCIH CUTHAHUHT [1apaMeTp-
Japuaad (aMIIMTYOAcH, JaBOMHUIMIHM, TaKpOpNaHHII 4YacTOTAcH,
¢daszacu) Oupu 4YekcH3 XKyAa Kyn XoJaTlapHH KaOynm Kuica, y aHaior
CHIHaNra ainaHagy.
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Huckpem (yaaykau) cuznan. Takoum smurysuu napamempaapoan
OHpDUHUHI KaTTanMr¥ KBaHTIAaHCA, AbHH CaHATAJMraH Xyaa Ky
XOJIaTiapra 9ra TeNeKOMMYHHUKAlMA CHTHaIM, Ouckpem (Y3JIyKIH)
CHTHaJ JeHunaay.

Paxamau cuznan. Takdum smunysuu napamemprapoar GUPUHUET
caHanaural »>yZAa KyNn KaTTaMKIapH K00 KOMOUHAYUANADUHUHS
YeKkaHraH TYNAamsapH OpKald H30XJTaHand. MabslyMOTIApHH y3aTHLI
Ba Teinerpad cHrHamnapd, TenebOLIKAPYB Ba TejieHa3opar, TejeMe-
XaHHKa Ba OOlIKa CHTHaJIap, paKkaMJyId CHrHaira mMucosn 6yia osaau.

Arap 6upnamuu curHanHuHT 3¢ ¢dexTHB y3aTHiIaéTrad yacToTanap
NOJIOCACHHUHT 4erapaBuil 4acroTanap HuUcOatH £,/ Fy..< 2 6ynca,
OyHJall cMrHaIapHU TOp moxocadH, arap Fu / Fuuw >> 2 6ynca,
OyHpaili CHTHaJUIapHH KeHT IOoJI0CaH CUrHajuiap geiunaiy.

bupnaMyu CHTHAAPHHHT  Y3aTHAAETraH MabiyMOTJApHUHT
Typura ounx tacHUbH meneghon (cy3nawiyg) CUTHaINApy Ba MOGYULIU
Smummupull CATHAUIADU, MABAYMOMIAPHU y3amuwl Ba menezpad
CHTHAJUIADH, Meleeu3UON CUZHAINGp Ba Qakcumun cuzraiiap,
MabJIyMOTJApHH Y3aTHII CHrHAJUITQpDUHHHT XYCYCHH Xonu O¥nraH
TeJleMeXaHHKka, TelaeOoIKapyB Ba TeleHa30paT CHrHAIApAHM §3 HYura
onagu.

Tenedon (cy3nalyB) CHrHAMJIaPH

Cy3namys, keHHH 3ca TeleQOH CHrHAJUIAPMHUHT  (PU3HK
napaMeTpJapHHH MOXHMATHHHM TYLIYHHII Y4YYH C¥37NalllyBHHHI XOCHN
6y muil >xapaHUHHU KYpUO YHKAMIHK.

Cy3nairys TOBYLIIApUHHHI XOCHJl Oynummpa ymkanap, OBO3
€pHFHHHM XOCWN KHJIyBYM OBO3 Ooiinamiapura 3ra XajkyM, OypyH
IOTKYM aTpodH, THJ, THUIIap Ba Jabnap HIUTHpOK 3Tagu. Cy3Hu
Tanagpdys ITHII >kapaéHuia oaaM Hadac onub, ymnkadap XaBo OuiaH
TYnanu, ynap XaBoHM OpOHXIap OpKajlu XalKyMra, cyHrpa THTpab
TypyBYd TOByw Ooiinamnapy opkanu oru3 O6yumury Ba OypyHra
YHKapaaH.

OBo3 Goitnamiapu ToBYyll EpUFHHH TOX CHKMO, roX O4HO XaBOHH
UMIYNbC-UMNYNbC Tap3uAa YTKasajH, YJIApPHHHT TaKpOpPJaHMII
4acTOTaCHHH dcocuti mou Jeivnanu. Acocuii mouHuHz wacmomacu
50 —80 I'y (a1F macT 0Bo3 -6ac) nan 200-250 I'y (a&n Ba Gonaiap oBo3H)
raya yerapaga €raaH.

AcocHi TOH HMNTyJILCIIapH COHM kyn 6§nras (40 Tarava) Kymum4a
IOKOPH TOH - TapMOHHMKalapHH ¥3 HuWra onagd. [‘apMoHHuKkanap
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aMITIMTYJAacH acocuii TOH GajlaHITMTHHUHT Xap OMp okraBara KyTapHil
(AbHH acocHif TOH 4YacTOTACHMHM UKk OapaBapra OIUHpPHIN) OuiIaH
TaxMHHaH 12 gb Te3nukaa xamasau. Macanad, acoCH#t TOH MMITYJIbC-
gapuay 100 ['u yacToTam TALUKHII 3TYBYHCHHHHI aMIUIMTYAACH YHUHT
200 I't 14 UKKMHYM FapMOHUKACHHHUHI aMIUIMTyAacugaH 12 gb ra, Oy
¥3 HasGaTtuaa yura reruuny 400 I’ 1M UKKHHYM rapMOHHKACHHHKHIAH
12 nb ra, 400 'y yacToTaNnd UKKHHYH FapMOHMKACUHUHT aMIUTHTYHAcH
aca 800 'y MM TalUKKN ITYBUNCHHMHT aMIMTyjaacupad 12 nb ra Ba
XOKa3ora kxarra Oynamu.

XaBo HMIy/IbchaapH Y3WHUHT #Hynupa oru3 6yuumru Ba OypyH
OTKYM X2)XMITapura, TWJ, THIUIAp Ba NaOHUHT Xonatura Kapab XocHu
OynaguMraH xaMAa Xap XWi TOBYIUIapHU Taladdy3 KHIHIN )kapa&Huaa
y3rapysud pe3oHATOpNap TH3MMHUTra Iyd kenagu. PesoHaroprnapHuHr Oy
TH3UMHJAH YTa€TraHja acoCHii TOH HMITYJIbCIIH KeTMa-KeTJIMTHHUHT
6ab3y rapMOHHK TAIUKWJI 3TYyBYWJIApu Kydasgd, Ooinkanapu 3ca
KyducH3naHagd. OFH3gaH Tapana&rraH TOBYLI (YHJIM) CIEKTPUHHHT
MaH3apacu 1.4-pacMa TacBHpJIaHTaH KYpHHHIIHM onagu, Oy epaa
Kylinaarn 6enrunauap Kabyn KMIHHIAH:

p — acocuif TOH 4acCTOTalapHHUHI CIEeKTpal TallKuj 3TYBYH-
JIApUHUHT CaTXJ1apH;

fa — acocuif TOH uwacrotacy; 1, 2, 3...., n — acocuii TOH Yacro-
TACHHUHT FrapMOHHUKaJIapH.

VHIY TOByUIMapAaH YHIOII TOByHUIapra yTuuga (Ba, akCHHYA)
MabjIyM 4erapaja acocuii TOH YacTOTACHHMHI Y3rapuIIMHH CEe3HII
MYMKHH.

1.4-pacMia KOHKpET TOBYI CHEKTPH Y4YyH Xoc Oyirad
YaCTOTANApHUHI KyuvaiiraH coxallapu fKKON KypuHMO Typubmu.
YacTotanapHuHr Oy KyuvaiiraH coxamapuHu ¢(oOpMaHT coxanap Eku
KucKada ¢opmantiap peitwnamu. Cy3namys ToByIunapu Oup-6HpHaaH
¢opMaHT coHM OWNIaH Ba YNApHHHT YacTOTAaBHil cCOXaja >XOMTaLIMITH
6unan  ¢dapxnanagu. PopmaHTIap OoOlIKa TAWIKWI 3TYBYHJIaplaH
KYWIMpOK OYNraHNuru yuyH, ynap y €ku 6y TOBYLIHH XOCHJ KHJIHO,
acocaH 3WIMTYBYHHHHT KYJIOFHIa TAbCHP KHIaIH.

VY3aTuna€rrad CY3nMapHUHT TYIWOYHapid OYmHIOM, SMUTYBYHHHHT
Kynorura ¢opMaHTHHUHT Kalicu KHcMH Oy3unmaili Ba KaiicH KHCMH
Oy3unu6 etu® kenaértranura, €xyn y éxu Oy cabGabmap Ttydaitnu
smuTHAMalk konuumra 60ornuK. CnextpHuHr 1.4-pacMaa udopananrad
KYPUHUIIM MabiyM JaBpHIlIMKKa 5ra YHIH TOBYLLIApHUHr Tanaddys
STIWIHIINTA TYFPU KENaau.
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1.4-pacm. ToByLIHH INaKJJIAHTHPHII CIEKTPH.

Kynruna yHaowl TOBYLUIap HOAABpHHAMD Ba YNapHUHT
4yacTOTaBUH cnexTpnapu €xku TynuK Tytaw 6ynanu, €ku Tapkubuna
TyTall CcHeKTp coxacH Mapxyn Oymamu (1.4-pacMpa mTpUXJIaHraH
YH3HUK).

AHMpUM OSHr IOKOpM TOByUUIapa ONTHUTa KydalHTHpUIrad
yacToTaBuif coxa OopmuruHu ce3nll MyMKHH. YiaphaH Oab3unapu
MabJIyM dHeprusra sra 6yica xam, TOBYLIIapHY aHUKJIAlIga Xe4 KaHaai
axamuaTra ara smac. Jlacrnabku OHpUHYH, HKKHHYK ¢opMaHTIAp
(dactoTtanap Ykumaru) MyxuMm xucobnaHanu Ba ynapiaH OMpOHTacH
y3aTUIIAAH YMKkapuiica, 6y y3aTHinaérraH TOBYIIHHHT Oy3unumura onu6
KeJaay, AbHH Yy3aTWIA&TraH TOBYWIHH OOIIKAa TOBYyLIra aitlaHTHpaau
&KU YHIa MHCOH HYTKHIa ouj Genrunap 6ytynnail i#ykosanu. Cyznamys
TOBYUUIAPUHUHI JacTiabku yura dopmanTi 300 man 3400 Fu raua
YyacToTanap mojiocacuaa €ragu Ba Oy y3aTHNa€TraH CY3HHHI SXIIH
TymiyHapad OYIMUIMHKM TabMHHNAID Y4YYH, OBO3HMHI  TalbHwuii
’XapaHrAOPJIMIH Ba TEMOPHHH cakiall Y4yH, CY3NOBYHHH TaHHO onuui
YUYH yacToTanapHudr Oy monocacHHu etapiu ne6 xucobsauira HMKOH
6epanu.

Hemak, TeneoH CHUrHANMHHUHT 3¢QQEeKTHB y3aTUNA&ITaH 4acTo-
TaJap MONOCaCHHHU:

AF:=0,3..3,4 KTt (1.22)

ra TeHr, ae6 KabyJ KMIHUI MyMKHH.
TenepoH anmapariapy MHKPOGOHIAPHHUHT TaBCHGJIApUHH,
TeneoH TapMOKJIapy abOHEHT Ba yJjalll JMHUAJIADUHHHT TypjlapH Ba
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TaBCHGJIApUHH, CY3MOBUMHHHI ¥3Mra XOC XYCYCHATIApHHH xucobra
oNraH Xojja, Telne(oH CHrHATMHUHT MHHHMAal, MaKCHMall Ba ypTaya
KYBBaTJapUHH aHHKNam 6yiuya TankuKoOTIap KyWuJaru XynocajaapHH
YHKapHilira HMKOH Gepanu:

TeneoH cUrHany MaHOAaWHUHT YpTaya akTHBIMIH: 1),=0,25— 0,35
ra sra 6ynranpga, TeneoH CHUrHaIMHMHT HOJNMHYHM HHUCOU# caTxXin
HYyKTajJard MBHHUMan KyBBaTH WTy,;=0,1 MKkBTO ra TeHr;

TeneOH CHFHAIMHMHT Iy HyKTaJark ypTaya KyBBaTH, MaHOaHHHT
aKTHMBIIMK HHTepBauiapuaa Wry, =88 MkBTO ra TeHr;

E=10" ommMpMil 3XTHMOJIMTHra ora GyaraH TeneoH
CUTHAJIMHMHI MaKCHUMaJl KyBBaTH, HOJNMHYHM HHACOUM caTX1d HyKTaja
W= 2220 MxB1O ra tenr.  (1.16 Ba 1.17) ¢opmynanapra 6uHoaH,
JHHaMUK JUarna3oH Ba YYKKH-(pakTop Terwnuiu paBuuiga Dr =43 ab ra
(amanpmaru xucobnamnapaa Dy = 40 gb ra teur, ge6 onnHaau) Ba
Qr = 14 ab ra TeHr 6Vmagum (6yHuHT XxaM XxucoOnanulaparsicu
OJIHHAJH).

Tenedon curnanm Tapkubuparu ax6opoT MHUKIOpHHH Gaxonaiu
yuyH, (1.22) tdopmynagan  ¢olinananub Kydmparu: n, =0,33,
AFt = 3400 - 300 =3100 I'u, Wry,=88 MxBT0 Ba Xanakutr KyBBaTH
W,=0,1 MxB10 kuitmaTnapuu kyiiraH xonga (Oy erapnuya OYnumu
mMyMkuH), I;= 10000 6uT/C ra TEHrIMTHHHA TOMAMU3.

Tosywinu susummupuul cuzHaInapu

IOkopu cudarnu MukpodoHIap TOBYLUTH 3MUIHTTHPHII OMpraMuu
CHUTHajTapuHuH1 maHOanapy xucoGnaHagu. by CcHTHamnap Typid
XHJAard CHrHa/UTADHUHT aJIMallHHUIIM: HYTK (CyXaHAOH HYTKMHH
aloXHAa KpaTHLI Kepak), bamuuii Ykuin (cy3nmap Ba MycHka OMpHK-
MajiapH), fKka WxpoAaH CHMQOHHK OpKeCTpJapja HXKpo STHJIafUraH
MyCHKHii BOKaJl Ba 4oNry ac6obnapu acaprapHHHMHI alMaliMHHIHHH
uonanaiau.

DMUATTHPUII CHTHATADHHUHI 4acToTaBUH cmektpu 15 gaH
(6apaban ToBymm) 20000 I'u rava GynraH yacToTayjap IHOJIOCACHHH
sramaiign. JlekMH SIIMTTHPHIN CUTHAJUITApHHM Yy3aTHllra HyHat-
Tupunral APy, a¢pdexrus yzaTuna€rran yactotanap nosnocacu (QYUII)
HM TUKnam cudaTura KyiumaguradH Ttamabnapra kapab, ydactoranap
NOJIOCAaCH MabJIyM Japaxala derapanaHrad OYauimH MyMKkuH. ToOBYIIIH
SITUTTHPHII CHTHAJUIADMHH KOKOpDUM cHdaTAa THKJIAII Y4YH, YHMHT
3YUIl 50 — 10 000 Ty HH Tamkud KWJIHMIIM Kepak. DMMTTHPHII
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JACTypNapUHUHT OEHYKCOH  SIUHTTHPHJIMINMra JPUILHII  Y4YyH,
SIIUTTHPUII CHTHAJIMHUHT yacTtoTtanap nonocacu 30 ... 15 000 I'y um
TALIKKI STHLIH Kepak.

OWHUTTHPHIL CHrHATH Wy, ¥pTada KyBBATMHMHT KHiiMaTH ypTaua-
JAIUTHPHUII WHTEPBAJMra MabiiyM Aapaxana OOfnuK, CHrHaJHHHT HOJ
HUCOMt caTx)IM HyKTajard KyBBaTH Yypradaiamutupunraiga ! coatna
923 MxBT0 Hy, 1 MunyTHa 2230 MxBTO 11 Ba 1 cexynnma 4500 mxBT0
HH TalIKUA Kdnaad. TOBYUIAM DSIIMTTHPUII CHTHANHHMHT Wyaer
MaKcHUMall KyBBaTH 1y HykTajga 8000 MkBTO HH Tawukui sTagu.

DmUTTHPHIN CUTHANIUHUHT Dip AMHAMHUK [vana3oHH aH4a KeHr
OynraHnMru ydyH, MUHUMaJ KyBBaT/IH (MacallaH, COKMH €3 KedyacHaaru
OaprinapHUHT WNIUTHPIAIM) XaMJa MaxKCHMall KyBBAaTIH CHrHauiap
(MacanaH, MapBo3 KWIa€TraH JaliHep MOTOPJIApHHHUHI TyBUJUIALIH)HH
y3aTHIi MyMKuH Ba y 100-110 gb karranukka eraau. CyxaHIoH
HYTKUHUHI JHMHAMUK Adana3oHd 25 — 35 ab ra, Oanuuii YKUIUHUKH —
40 — 50 nb ra, ynua karra O¥1Marad Bokaj Ba YOJFy aHCaMOJLTapHUKH —
45 ... 55 nb ra, cumpoHHK opkecTpHUKH — 60 — 65 1b ra TeHr.

DIWUTTHPHII ~ CUTHAIMHHHI  JWHAMUK  JWanasoHH  Oenru-
NaHaéTraHia CUTHAJHHHT KyBBaTHHH € OIUMPHII 3XTUMOJUIUTH
2 ¢OW3HM TaIUKWJI 3TCa, YHHUHT KyBBaT JapakacH MaKCHMal,
CUTHQJIHHHT KYBBaTMHH OIIMPHII € 3XTUMOMIHIrH 98 ¢ou3HM Tamkun
3TCa, YHUHT KYBBaT CaTXy MHHUMaJ Oynanu.

Junamuk guanazod D15y=65 nb Oynranga, TOBYIUIH 3IOHTTHPHIL
CUTHAUIApH CUQATIH y3aTUIa1 Ba KaOyn KHIMHAIH.

ToByuuid SUIMTTHPUIU CHTHAIMHUHT TIOTEHUMan (MMKOHHUAT
Japaxacujard) axOopoT XakKMH XalaKMTHHUHT pean KuiiMarnapuaa
DVYUII HuHr keHrnurura xapa6, 140 — 200 k6ut/c opanuruza ETaau.

Dakcumun cuzHanrap

dakcUMUI aNoKa, TeNeKOMMYHHKaLHs TyplapHaaH 6upn 6y1uo, y
Ky3raiMac TacBupiap: ¢ororpadusnap, uM3Mangap, MaTHiaap (my
XKyMIaJiaH, KyNé3MaliapHH Xam), raseta caxucaiapy Ba OOLIKaIapHU
Y3aTHLIHH TabMHMHNaiau. Bupnamuu gakcumun cuznanirap Ky3ranMac
TaCBUPDHHUHI JJIEKTp ONTHK ENUNHII XapaéHH &paaMuaa OJIMHAIHU.
TacBup 3neMeHTVIapHAaH KaHTraH &pyFIMK OKHMHMHH 3JIEKTp OKHMHIra
y3rapullira aiexmp onmuk éuunuw nNeinnand. bupnamau daxcuMun
CHTHAIHM XOCHJ KHJIYBYH MoJe/UlapZaH OUPHHHHI COAZA CXEMAacH
1.5-pacMaa kenTUpUIIraH.
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VY3atunaétra TacBUp, TerHinnud ¢opmataard Bapakiaa D anekry
JBUTAaTeNIMHUHI BajMia >KoWnamraH y3aTyBuM ¢(akCHMHI almaparth
6apaGaHUHMHT yCTHra KyHMJaau; EpUTHIN 3JeMeHTH — ED (&pyrmmi
IHoaH, Nasep auoaM), JI;, JI, onTHk JMH3anap TH3UMAapuJaH TapKuf
TOMNTaH y3aTyB4d (paKCHMHIJI anmapaTHHUHI ONTHK TH3MMH TAaCBHPHHMHI
CHPTHJA XKMYHK JUaMeTpIIM paBlIaH EPYF JOTHH Xocus Kuiaau. By nmoi
6apaban Yxu O¥iinab cummkuiiay.

bapaban aiinana€tranna Epyr HOF cnupail opkKaiu 6apabaHHH IHf
afnaHu® YMKagd Ba my Hyn GuiaH TacBUpHUHT Oapya 3j1eMeHTIapHHE
cKaHepiaitnu. TacBup sNeMeHTIApHJaH KaliTraH &pyFIHK OKHUME
doroanement - O3 ra TabcHp Kuilaay, OyHJa TacBHp 3JEMEHTH KaH4:
€pyr (oK) OYynca, EpyFnHK OKUMH (OTO3JEMEHT 3aHXHUPHAA IIYHY:
KatTa TOK Xocun Kunamu. Harmxama PO 3amxupujga mynbcanus-
JaHYBYM Ip (1) TOK Xocun Oynmamy, YHHMHr OHHUH KHHMAaTH TacBH]
3/1IeMEHTIIAPHHUHT KaliTapuiu KOOHIUATY OulaH aHUKIaHAJH.

Cyurpa ¢axcuMul CHUTHAT TOKH CHTHAJHUHT TNapaMeTpiiapuHE
Y3aTUII KAHATMHUHT MapaMeTpiapura MOCHAIITHPYBYM, JeMak.
6upiamMuy pakcHMHII CUTHAIHH IAK/UIAHTHPYBYH « Y3aTKuuy ra Kenut
TYLIagi.

dakcuMUn CUTHaJl Yy3aTHIIl KaHaIMHUHT 4ukumugaH «KaGyr
KMAruu»ra, keHuH Kabysn KWIyBYH ¢aKCHMHJ ammapaTHUHI EPUTHIL
sneMeHTH — ED (épyrnuk muomu €ku naszep AMOX)ra Kenub Tymaau.

ED épyrimMk OKMMHHMHT MHTeHCHBAMTH «KaGynm KUIrMY»HHHI
YHKMUIMIATH CHTHAIHHHT OHMEl KuiiMaTHra MyTaHocu6amp. Epyrmux
pactack JI; nuH3a TH3uMHM OunaH ¢QokyciaHaqu Ba EPYFIIMK - CE3TH[
KOFO3 MaxkamyiaHraH Kabynm KiwiIyBuYd anmapaTHHHr OapabaHure
y3atunaau. Kabyn kunyBuM anmapaTHHHT OapabaHu  y3aTyBuM
annapaTHHHr G6apabaHu OWylaH CHHXPOH Ba CHH(a3 Tap3ia aiiaHagu
Epyr nor xymmu «Y3arkwu»parura yxma6, 6apabaHHuHr yku 6yiinat
EPYFIIMKHM ce3yB4YM Koro3 OyifMua cwnkuiiay Ba y3aTHJIAETrak
TACBUPHHUHT HYCXaCHHU [MaKLTaHTUPaJIH.

DakCUMHI CHTHATHUHT 4YaCTOTaBUH CHEKTPH y3aTUNA&Tram
TACBUPHUHT XYCYCHSATH, &innuin (OapabaHMHUHT aliflaHUII) TE3TUTH B3
TaxJIUN KANMHHAETraH EpyF JOFHHUHI Yi4aMH OpKan¥ aHHKIaHaIH.
TacBUPHHMHI KEHIJIUTH &pYF NOFHHHI AMaMEeTpUra TEHI, OK Ba KOpz
Malifonnapu HaBOaTMa-HaBOaT anMamMHa&TraHga, ¢pakCHMHI CHIHAJ-
HUHT YaCTOTACH MakCHMaJl KuiiMaTra 3pyinajy.

An
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n Kabyn kiunysuu
dakcumun annapar
bapaGan [—1 I
)¢]
J
Bapa6an a
w ED
Y3aTyBuM GakcHMmI annapat

Viatkuy |y Y3atum {51 KaGya
KaHanH KWWY

1.5-pacm. ®axcuMuN CUTHAJIHY IIAKJUIAHTUPUII Ba Y3aTHIIHHHT
TY3WJIHLI CX€MaCH.

By xonpa curian yacroracH Kyiuaardura TeHr 6ynaau:

fo= 1”2%1; Iy, (1.23)
6y epma D-6apaban nuamerpu, MM; N - GapabaHHMHr 1 MHHYyTAarud
alimaHuuLIap COHHM, aiin/MuH; d — TaxiIWa KWJIMHaétran Epyr Aor
IHaMETPH, MM.

Xankapo TtenexomMmyHukauus urtupoku (XTHU)  toMoHHMAaH
thaxcuMuI annapaTNapHUHT KyHHIary napaMeTpiapd TaBCHs KHJIMHIaH:
N=120,90 Ba 60 aiin/muH; GapaGan nuamerpu D=70 mm Ba €pyr mor
auamerpu  d=0,15 wmm. (1.23) ¢Qopmynapan Termuuid pasumja
KyHuaarunapau onum MymxuH: N=120 aiin/mub yuayH fy =1465 I'n;
N = 90 aitn/mun yuyH fo = 1100 I'u; N=60 adin/mun yuyn f3=732 I'u.
lazera caxudanapuHu ysatumga curian yactoracd 180 — 250 I'u ra
eTaau.

Pean TacBupnapHH y3aTHIiAa Mypakka6 mawkum OGupramuu
CHTHaJl XOCHJ OYnanu, YHMHTr 3HepreTHK cmektpd O nam fp rava
4aCTOTallapHM ¥3 HYHMra oJjiafd. TacBHPNApHMHI XYCYCHATHFa KYypa,
yJiap LITPHXJIAHTaH Ba APHM TOHNH TacBHpiapra 6ymaHamn. Tapxubuna
MKKMTAa EDUTHITAHJIMK rpajaudiacd OynraH IOTpUX/aHraH Ba
rpajauusanap CcoHM (hakCHMUJI MabIyMOTHH Yy3atum cudarinapura
Ky#uiran Tanabnapra xapal aHMKIaHaJUraH TacBHP SPUM TOHIH
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TacBup Oynagu. CHrHATHMHI SPUM TOHJIM TacBUpNApHM Y3aTHINTa
TETMUUTM JAWHAMMK [HANa3oHd TaxmMuHaH Dg = 25 05 HM TalIKun
KHJTaau.

QakCHMUNI CHIHATHMHT Qg 4¥kKkM — ¢akTopu Ky#uzaary
MyHOcabaTaaH aHHKIaHAJH:

Qd7= 20 Ig (Ud)mxc/Ud:yp);

Oy epaa Uguac Ba Uy yp haKcUMHII CHTHAJ KyWIAaHHIIMHHHT TETHLLTH
MakcuMan Ba Vpraya kBagpaTHk KuiMaTH. DakCUMMI CHTHATHHHI
9¥KKH - ¢axkTopuHM KyluAarn MyJloxasanapJaH aHMKIAll MYMKHH.
SApum ToHnMM TacBupiapAa Oapya EpUTHNTAHJIMK TpajalfUANapHHHHI
MaBxyJ OVnMID SXTHMOIJIMTH TEHT, SBHH i-TpaJallMSHUHT XOCH)
6ymuuu  p,=I/k ra Teuwr, ne6 TaxMuH KuWiaiinuk, Oy epaa
k — y3aTHIUHMHT CHaTHHH TabMHUHNAHIUraH EPUTHITAHIMK Ipafalus-
JTApMHHMHT COHH. Xap XuJ EPUTHIraHIMK rpajaupsyiapura Moc 6ynran
CHTrHall caTXJapUHH yJapHUHT Ycuil TapTHOMZa IMyHAail pakamuall
KEpaKK{, CHTHANHMHr i-caTxuparu KywiasMmk U, = Uguac*ik T2,
¥pTaya KBaJipaTUK Ky4JIaHHII KnﬁMa"m 3ca wﬁunamra TeHr O¥JICHH:

U¢yp Zuz U dww Z .2
- k(k+l)(2k+l)

Mabaymxu, Z : 6 6ynanu,
1
Uppaee {(k+1)2k +1
IIYHHHT YYYH Upsp = T \f ha 6 ht
Hemak, Qp=7,78+20Igk — 10lg [(k+1)(2k+1)] (1.24)

k=16 6ynranna, dakcuMUI CHTHATHUHT YYKKH-(akTopn Qp=4,4 1b ra
TeHr 6ynaau. EpUTHIranIuK rpajandsaiapd COHUHUHT OPTHIIN YYKKH-
(aKTOPHMHT YCHILIHMIa yHYa TABCHP ITMACINTHHH CE3ULIT MyMKHH. K->
6ynranna, 4ykku-QakTop Qguaxc=4,8 4B KaTTanMKka HHTHIHIUHHHE
KypcaTvill yH4a KUAHH 3Mac.
KOkopuparn Mynoxazanapra 6uHOaH, paKCHMHJI CUIHa/UTApHHHIT
JHHAMHK AHaNa30HU Kyiingarura Tedr 6ynanu:
Dy=20Ig(k+1). (1.25)
Ap=35 b ra Tedr O6ynraHga ApMM TOHIM CHMTHaJUIap,
IITPUXJIAHTaH CHTHallapra yxwal, 3apypuit XuMosnauradH Oynany.
Bynga ¢akCHMHJI CHTHAUIapHHHI MMKOHHSAT JapakacHiarx ax6oport
XaXMH KyHHJarura TeHr 6ynanu:
Iy =6,64 fplg k, (1.26
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Oy epa LITpHXJIAaHTaH TacBHpPNap Y4YyH EpUTIaHIMK TpajalusiapH
coud k=2rateHr. [asetamap caxucdanapunu OocuHml mNyHKTIapura
y3aTHil (akCHMHII aTOKaHHHI MYXMM TypJiapuaaH 6HpH xucobmaHaau.
ByHHHT y4yH IOKOpPH Te3JIMKKa 3ra Maxcyc ¢akCHMHII amnapatiapiaH
¢doiigananmnazi. By ammapatnap Taxumn KUIMHAETraH —JOFHHHT
auametrpuad 0,04-0,06 MM raya KHYpPaHTHpPHUUI, NBHH JOTHHUHT
AHMKIWTHHH MabliyM J[apaxara OIUHpHIN XHcCOOMra HycXallapHHHT
I0KOpM cudaTtra sra 6ynumuHN TabMHUHIainu. [azeta caxudanapuHu
HaMYHaBHMif y3aTHII annapatypalapyfia CHTHAIHHUHT B3HT IOKOpH
yactotacu 180 kI’ ra, razera caxudanapiiy y3aTHl BakTH 3ca 2,3-2,5
MHH ra erag. ['azeta caxuanapMHHHI TacBHPH WITPHUXJIAHIaH, AHHH
k=2 ra TteHr O6ynagu. Byupgaii curHanHuHr ax6opor xaxmu (1.26)
¢dopmynara 6uHoaH, 360 kOUT/C ra TeHr.

Tenesusuon cuznannap

DHpnaMuyd TeneBU3WOH CHTHANl 3JIeKTPOH EHMIHII YCyJnH OuiaH
ONTHK TACBUPHH BHXEOCHTHAJ €KH E€PYFJIHK CHIHAJIHra ¥3rapTuputd
OepaauraH y3aTyBYd TeN€BU3HOH TpPYOKaHMHT €0BYM HypH &pAaMuia
XOCHJI KHJIHHATH.

XapakatyaH TacBup Oup-Oupu OuiaH anMamIMHYBYM KaapJap-
oHuit ¢otorpapus xypuHHuIMAa ysatunand. Lllynu xam aiitum
KEpaKKH, TEKHUC XapakaT 3(¢eKTHHH XOCHNI KMIMII Y4yH 1 cekyHana
Z,=25 Ta xajap y3aTHIMIIH Kepak. Xap 6Mp kaip caTpiapra axpaiajy,
yNapHUHT COHM OeJirMiaHraH craHmaprTiap Ounan aHuknaHamu. Kenr
KynaMaa TapkaJiraH CTaHgapTia Xap Oup kagp Zc = 625 Ta catpra
axpanagu. Kabyn kunmyBuM TeneBusnoH TpyOka skpaHu (KMHecKom)aa
Kajipiap ajJMalldMHYBH cesuinMaligurad (MuaTwiamalimsran) 6ymuiom
yuyH TacBupinap coHu 1 cexynana 50 Ta kaapaaH kam OYnmacnuru
kepak. By 3ca &HunMm Te3NMrHHUM OMIMpHMINHM Tanab kunamu, 6y ¥3
HaBOaTHIa TeNeBHU3WOH CHTHALIADHM MIAK/UTAHTHPHII Ba  Yy3aTHIN
yCKyHacHHH Mypakkabnawrupagu. Ly cababmu Mymxun O6ynrax
MHITH/UIALIAPHA HWYKOTHIH Y4yH Xap OMp Kaap MKkM Oocku4na
y3aTunaau: gactiab Tok, cyHrpa xy¢t carpnap ysatunagd. Harmxapa
KHHECKON 3KpaHHJa MalgoHnap &xku spuM kaapaap 1e6 araiyB4u
HKKH TacBHpaaH ubopaT kaap xocun 6¥namu. Spum kanpnap coHs |
cexyHana 50 TaHU TaAIIKWUA KWITAHJMTH YYYH TacBHpJIap alnMallMHyBH
cesunMaitovrad OYau0 KojamW, wy cababnd MHITHIUIaMaiiguraH
TacBHp Xocun O6ynmamu. Kypum xonaTuHuHr OMp Myanatra caxjiaHMO
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KOJMUIOH (MHepnuoHIUTH) Tydalimu 1 cexyHnaa 50 Ta spuM KaaprapHH
Y3aTHII AXJIUT XapaKaTIaHyBYM TaCBHUP KYPHHHIIMJAA KaOyn KUITHHAIM.
Kampnap Ba carpiapHMHr anMallMHYBM BakTHAa Kabyn KuIyBYH
TpYOKaHHHT &oBYH HypH Vuupub kyiumumm kepak. Ily caGabmu
TpyOKaHHHT GOIKapyB 3JIEKTPOAWUTra BHASOCHIHAJHUHT KOpA MAUOOH
y3aTHIa€TraH naiTaard KywlIaHUIIMIA TeHr KywWlaHHIl OepHJami.
ByHMHT ydyH y3aTyBum TeJleBH3HOH KaMepa CHUTHalHMHT HYDHHHT
TeCKapH IOpMII BaKTHAArH Ky4laHHMIMHM BHAEOCHTHAJIHHHI Kopa
MailoH y3aTunaérraH MmaliTjard KyunaHMIOMra TeHr Oynran
KHiiMaTHraya erkasaJurad Kypuimaiap OMNTaH TaKOMWJLIAUITHPHIIATH.
bynna xocun O6¥naauraH KyWlIaHHII HMIOYTGCIAapHHH YYHPYBYH
HMIYJbcjap Jeliunany. Y3aTysud Ba Kabyn KHIyBYH TENEBH3HOH
TpYOKaNIapHHHT €I0BYM HypIIapy CHHXPOH Ba CHH(]a3 XapakaT KUTHILIH
kepak. ByHMHr y4yH TeneBM3HOH CHTHAJHMHT Y3aTKHYMJAH YHHHI
Kabyn XWirnyura CHHXPOHJIOBYH HMIYJbCIAp Y3aTHIAAH: HypHH OHp
CATPHHHI OXMpHJAaH KeWHHr# CarpHHHr OollfaHHII Xoiura YTum
nalTH/iAa CATPHH CHHXPOHJIOBYYM HMITyJhCiap, Xap OMp xanp (ApHM
KaJp)HUHT OXMpHJAaH OolIKaCHHUHT OOLIaHUI XolHra YTHI maiTuaa
3Ca KaJIpHH CHHXPOHJIOBYH HMITYJIbLCJIAP Y3aTHIAIM.

CugxpoEMIYJbCJap TacBHpra xamnakutr OepMacidxiapd ydyH
yjdap KHHECKON HYPH VUHMpHIraH, SbHH VYUPYBYH HMITYJbCIAp
y3arujaérrad maiitaa ylatunagu. Kabyn Kuwirdujga CHHXpOHJIOBYH Ba
YyUMpyBuH MMITyJILC/Iapra TakcCUMlall catxX, 6Vituya aManra omupunagm:
arap Y4YMpyBYH HMMIYJbCNap BHACOCHTHATHHHT KOpa MaiifioH y3aTH-
naétraH mafTAard caTXura TeHr catX OWiaH y3aTuica, CHHXpPOHM-
MyNbCJAAp 3Ca BHIACOCHTHANHMHI «¥Ta KOpa» MaiiJIoH y3arujaéiraH
naiitaa xocun OynuiuM MyMkuH O¥naraH carxura TeHr carX Ounax
y3atunaju (1.6-pacm).

< szu ;_,E_,[_y;_l_,rw H Ka6 I_,Iil( Kuneckomn
—3 r | TCY
Er

| cer |[xer |
— cuc | chr_|—
| conr || xewr |

TSI
) v 1.6-pacm. TeneBH3NOH CMTHAJIHH

—I cyur ” KCHr J— [IAK/LTAHTHPHILHUHT YMYMHU Ty3WIHIO CXEMACH.
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By epna Kyhumarn Genrunamiap kabyn xunuuran; CEI-
y3aTyB4H Ba KabyJl KHIIyBYH TENEBU3HOH TPYOKaNapHUHT CaTpHH EHHULI
reneparopy Ba KEI" — kanpuu &itnm rerepatopu; CCHUI ~ catp cuuxpo-
umnynscnapu reseparopd; KCUIT - kagp CHHXpoMMIynbcnapu
reneparopu; TBI' — Tommupuk Gepypun remepatop; CYUI' — catpum
JunpyBud umnynbcad reneparop; KCHUIT - xagpuu yuupyBuu
UMInynasciad reHepatop; BK- ysatumn Tpaktd Ba Kabyn KUJIHII
TPaKTHHHHI BHACOKYYaWTHPru4yM; ¥Y3- TENneBU3HOH CUTHAUIap Ba
TOBYIUHH y3atHO OopyBuM curHaiapHuHr y3atkuud; TCVY- ysaTuin
TpakTH Ba Kabyn KWUNHII TPakTHHHHI TOBYIUHH Y3aTHb6 OopyBuM
CHIHAUIApHH LNAKUIaHTHPULI ycKyHacH; YK- ysatnm kaHamu; Kab —
TENeBH3HOH CHTHAIAp Ba TOBYIIHH Y3aTHO OOpYBYH CHrHAIApHH
kabyn xuaruy; CUC — cuaxpouMnyiicnap ceneKTopH.

Ulynnait xkunub, TeNeBH3UMOH KaHayl Y3aTKUYMHHHI KHPHILWra
kennd TyllaguraH OMpIaM4d TeNeBH3HOH CHFHAJI, y3JYKCH3 ¥3rapyB4H
aMIUIMTYa (Ky4JIaHHIO )M UMNYJbCNap keTMa-KeTIMTHHH Hdonanainy.
By uMnynscnap catpHMHr F.=Z, -Z,=25-625=15625 'y TaxpopnaHHII
YacToTacH OMAaH Takpop/aHaqgu, OMTTa CATPHHHT Y3aTHIHII BaKTH 3ca
1/F,=T,=64 mrc ra TeHI. Ynap ypracumard OpalHKIapja y3rapmac
aMIUIMTYZa0H CaTPHH Ba KAOPHH CHHXPOHJIOBYH HMITYJIbCIap
y3aTHNAanu.

BupnaM4d TeNeBU3HOH CHrHal CIIEKTPHHMHI KEHIVIMIH KyHHAaru
yCynAa aHMUKIaHUUIM MYMKMH: CHEKTpHUHI MAaKCHMajl 4YacTOTacH
TACBUDHHHI aJIMAlIMHYBYH OK Ba Kopa KBaJpaT 3JeMEHTJIapUHH
y3aTUINTa TYFPU KeNaAd. DeMEeHTIApHUHT BEpTHKAT YI4aMu CAaTPHHHT
ynuaMu Gunad aHuknaHagu. Kafip KeHMMMMIHHUHT YHUHT GanaHAnurura
HucOaran 4/3 ra TeHrIMruHU Xpcobra onraH xoJia, 6Mp caTpaa MaBxyn
6ynran M 5ineMEHT/IapHHHI COHHHH aHUKIall KUHMH 3Mac, y
M=(4/3)Z% ra TeHr. 1 cexynaga 25 Ta Kaip (TACBUPHHHI HaBGaTMa-
HaBOaT XydT Ba TOK carpiapujaH Tawkuia TtomraH 50 Ta sApuUM
KaJp)HHHI y3aTHJIHIUH XucoOra onmMHCa, 1 CeKyHAma y3aTWJa&rraH
3JIeMEHTIApHUHT yMyMHii COHH 25 M ra tenr 6ymamu. demak, Ourra
3JIEMEHTHUHT Y3aTUJMIL BaKTH r=1/25M=3/4(46252-25)=0 083 Mmkc ra
TeHr 6ynangu. TeneBU3HOH CHTHAJI CIIEKTPHHHHT MaKCHMal 4acTOTacH

Fooc=1/2r=1/2-0,083-1 0%=6 MTI y ra Tedr. Llynaai kunu6, TeleBU3HOH
CHEeKTPHHHI NacTKW wverapaBuif 4actoTacWHd 50 I'm ra TeHr (spuM
KafpNapHHHI aJMallMHHII YacToTacH), Aed dapa3 xunub, TOBYHIHH
y3aTHO OopyBYM CHTHANIapHH Y3aTHIIHH Xucobra onrad Xxoiaa,

33

www.ziyouz.com kutubxonasi



TEJIEBU3HOH CUTHaN CHEKTPUHUHT YMyMHH KeHrauruau 50 I'y ... 6 MI'n,
Jeb Kabyn KMIHHAH.

TeneBU3UOH CUTHATHHHI SHEPreTHK CIIEKTPH JUCKpET XyCYCHATra
sra 6§1ub, yHMHr 3HeprHACHHMHI MakCHMymiapu nF. caTtp uactoTa-
JApUHUHI rapMoHMkamapu (n=1,2,3,..) AKHHHJa TymiIaHraH. Bupok
amManga EpyFJIMK CHTHANIApHHUHT Gapua sHeprusicd 0 — 1,5 MI' raua
IyanasoHAa TyIulaHraH. BugeocurHanHuHr 6yHzaai y3ura xocjauruiaH
50 I'm man 1,2-1,5 MI'y rada yactoTasap moiaocacHaa KypuiaaMraH
BHleoTenedOH ayoKa TallKW KWIHHaéTraga ¢oiinananuiaiy.

EpyFivK CHrHaJIapHMHMHT XaNaKMTAAH XMMOsJIAHraHiuru 48 ab
JaH KM4YMK 6YnMaciury kepak. TeneBH3HOH CHTHAIHUHT EPUTHITAHITHK
rpajalUsIapuHUHT COHH TaxMuHaH k=100 ra tenr Ba (1.25) popmynara
OMHOAH, BHACOCHTHAJHHAT XAHAMHK AHana3ond D =40 gb ra teHr
6ynanu. Apum Tomnu cdakcumun curHamauHr (1.24) dopmynana
Kypcarunrad 4ykku-gakTopu 4,8 nb nan katra 6Ynmalau, TeleBH3HOH
CHTHAMHUHT MOTEeHLMaN ax6opoT Xaxmu 3ca (1.26) popmynara 6uHOaH:
lne =6,64-6,0-10° 1g100 =80 Mbum/c ra TeHr.

IOkopuza kypu® vukuiaraHmapHuHr OGapuacH OK-KOpa paHIIH
TeNieBUJCHHE yYyH YpUHIHN. PaHrii TeneBHAeHWE CUTHaUIapH aipHM
y3Hura Xoc XyCyCHsTIIapra aragup.

PaHrnu TeneBHAEHUEHMHI acoCHAa Kyiuaarn Qusmk xapa€Hnap
éranu:

KYI paHrid TAaCBUPHUHI MaxCyC paHIiM EpyriuK (UIBTpIapH
épmamupaa acocuit — xku3un (R-red), smmn (G-dreen) Ba kyk (B-blue)
paHraard yyra Gup paHIiM TacBHpJIapra ONTHK EHHIHII Xapa&HH;

y3aTYB4H TeJleBH3MOH TpyOkanma yuta OHp paHIJIM TacBHpPJapHH
ynapra Moc Eg, Eg, Eg 351ekTp cursannapra y3rapTHpHII >xapaéHu;

yu0y y4Ta 3/1eKTp CUTHaJUIapHH allOKa KaHaJUIapd OpKaJIX y3aTHII
apaéHu,

Maxcyc KHHecKON (TeneBH3HOH TpyOkaHMHI KaOyn KHATHYH) Aa
TACBHPHUHT 3JIEKTP CHIHA/UIAPHHH Y4Ta OHp paHTiiM — KU3WI, ALK Ba
KYK paHriM ONTHK TacBHpiapra KaiTa y3rapTHpHII Xapa&HH; Xap Oup
PaHT HKKH: épyanux aa panzauiux (TYHHHraHIHK) rapaMerpiapi 6HiaH
TaBcH(aHamH; OK-KOpa paHriu TeJleBHACHHeAa TacBHp EiuyaérraHna
bakar yHHHr afipuM SNeMeHTJIapUHHMHI EPHTHITAHJMIMIMHA y3rapaid
Ba y3aTH/NAéTraH CUrHaJ &pYFIMK CUTHaNM XucobiaHaay;

y4Ta 6Mp paHI/ii TaCBHPJapHUHT MablyM MyTaHOCHOIMKAA GHTTa
KYI paHriM TacBHpra ONTHK KYHIMMMHI apaéHH; OyHaa E, épyanux
cucHanU MAKIAHANH.
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E, curnanu maexyn 6¥nranna yuta panriu cursan: Eg, Eg, Eg Hu
y3aTHII LHApT 3Mac. YNapAaH UCTANraH UKKHTACHHH Y3aTHII eTapiu.
Opatna €pyrnuK CHTHAIMHHMHI 59 ¢ousm Awmmn curHan OGymraHnuru
cababnu, paHTiH TeNeBHICHHE THU3UMIApHAA 3HT KeHr monocanu Eg
ALK CUrHal 4HKapuO taunwaHanu, Eg nan Eg HH xaM onu6 Tammam
HaTIKacHAa Xocun OYnraH EpYFIMK CHTHallMHH Xap XWl pPaHziu
cucnannap peiunanu. EpyFNMK CMTHamM SHEprUSCHHHHI MAKCHMYyMM
KyiiM dYacToTamap AMana3oHuza TymnaHagd. CuTHaN  Tamkui
STYBYMJIADHHHHI aMIUIMTy[ajapH IOKODH 4acToTajap JAMaria3oHHAA
Xyla KMUMK 6ynagu. EpyFiHK CHrHanMHMHT aifHHM LIy JAMara3oHura
3ATYBYUM 4YacToTanap €pAamMmMja Xap XHJI paHrid CHrHaunap
XOHNAINTHPUIIAAH, HATHXKANA paHz bepysyu cuznaninap Xocun 6ynamu.
Wlynpa#t ycyn GumaH ymymuii yacToTaBHéi cnekTpia 3vWnama&rraH
€pyrnuK CHrHaJIH Ba Xap XM/ paHINId CUTHAIAp ¥3apo XalaKHUTIapHH
XOCH/l KUNHIIM MYMKHH. OJJTYBYH 4YacTOTalapHH IOKOpM 4acToTa
auana3oHd (ABHM EPYFNIHK CUTHANIMHHHT TAlNKUA 3TYBYMNApH Xynaa
KMYMK Ba SNITYBYHM YAaCTOTAHWHI aMIUIMTyAacd Oy TamIKul 3TyBYH-
JIAPHUHT aMIUIMTYJacHiaH kaTTa KWIMO ONMHAOMraH auama3oH)ia
TaHnab, EpYFNMK CUTHAJMHUHI OKOPH YacTOTAJM TAIIKUI STYBYH-
JIApUHHUHI Xap XWJ PpaHriH CHTHANapra TabCHUPH KaMalTHPHIIaIH.
AMHH BaKTAa O3ITYBUYH YaCTOTAHUHI aMIUTUTYJacH  &EpYFIHK
CUTHAIMHMHT  MAaKCHMasll aMIUMTyJacUHUHr 23 ¢ousugaH karra
6yIMacnury Kepax.

Hlynpait kunub, EpyriMk CHrHamM Ba MKKUTa Xap XWJI PaHIIIH
CHTHan ¥3apo ce3WIapnu TabCHp I3TMal, TENeBU3UOH CHTHAIHHHT
CTaHAApT 4YacTOTalap MOJOCACHHU OaHx Kunany.

Tyna Ttenesmsuon curHan (TB) HHHr acocHil mapamerprnapu
KypcaTunraH YHMHT OWp caTpM oCUMJUIOrpaMMacHHUHF Oymarn 1.7-
pacMmzaa udonanaHraH.

PaHrny TeneBUACHHEHHHT OHp Heua TU3UMM MaBXyJ. Ynap 6up-
OupHaaH acocaH 3TyBYM YaCTOTajlapHM Xap XWJ paHINId CUrHajUiap
OpKaIH MOAYNALMANAW ycynnapd OunaH ¢apknaHagy. Mamiaka-
tumu3ga SEKAM (CEKAM) tusumu KynnaHuna Gonuiavam (¢paHu.
Seguentiel couleurs a memoire — paHrapHH €Xfa caknarad Xonga
yNapHH KeTMa-KeT Y3aTHIll).
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. Oxank carxu

1 ... PaHr curaanm

. Kopanuk carxu
1B ;

Yuupum carxu

i 7/l . :
" 03B 12Mkc ™ CHHXpPOUMITY/IBCIIAp CaTXH
64 MKc J—L_ 4,7 Mxc

1.7-pacm. T¥na TB-curHan 6up cCaTpHHUHT OCIMJIOIPaMMACH.

By TH3MMHMHT ¥31ra XOCIHIH IyHAaH HOOPaTKH, Xap XU PaHIH
CHTHAUIADp  vacmomaguii MoOyrayua  ycyiu  Ounad  EpyFIHMK
CHTHAJMHUHI 4YacTOTaBUH CHEKTpHAA €pAaM4H paHINIM ATYBYHIapra
y3aruiagd. DNTYBYMHHM 4acToTa GYitnya OHMp BaKTHUHI Y3HMAA UKKHTA
curHan OwiaH MoAynsUUAnall MyMKUH Oyiamarannura cababmu,
SEKAM T1u3umMupa curHauiap HapbaTtMa-HaBOaT carpiap OpKajH
y3aTunany. Butra caTpHUHT y3aTHIMII BakTH MoGalinuna daxart Eg - E,,
6oika catpaa ¢akat Eg - Ey, ydMH4IM CaTPHMHT y3aTHIHIN BaKTHAA AHA
Er - E, Ba X.3. Xap XuJ1 panriy curuajuiap y3atunaau. Tenesusopaa Eg -
E, Xap Xun paHIIM CUTHAJIHH OJIMII Y4yH, 6Mp BaKTHHHI ¥3HJa HKKHMTa
Er - E,Ba Ep - E, Xap xun panrmu curHauap 6ynuinu 3apyp. bysusr
y4yH TeneBu3OpiapAa BakT Oyiimua Ourtra catp (64 Mkc) ra
KeYHKaIUraH KeYUKTHPYBYHM JHMHHUAZAH (XOTHpajma cawjiaraH XOJIAa)
doitnananunans. Ilynpaét xwnub, xap Oup ysaTunmaérrad caTp
KeYMKTUPYBYM JIMHUANA CAaKTaHAAW Ba HaBOaTmaru CaTpHUHI KeNMMIIMra
YUMHYIHM Xap XWHN paHIIM CHUTHAMHM IIAK/UIAaHTHPHUII YYYH YHAAH
eTHIIMaiigurad curHan cudaruga doiipananunany. HMkxana snryBud
YacTOTIap CaTpHU EHMIN YaCTOTACHHHMHT Xy(T rapMOHHKanapu 6unaH
TaHnaHaau. Eg - E; CHrHamHM y3aTHm y4yH
for=282-F,=282-15625=4,406 MIy sum wuactrotamai Ba Ep - E,
CHIHaNHH y3atuml y4yH fop=272 F.=272-15625=4,250 MIm u
gacToTaxaH QoiinanaHunamy.
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Mavaymomnapuu y3amuw éa menezpag cuzrnannapu

Tenerpad Ba  MabIyMOTJNApHM  y3aTHIIHMHr  OupiaaMuM
cHTHaJUTapd Tenerpad annapatnapy €K¥ MabIyMOTIAapHH Y3aTHII
anmapary-palapMHUHT YHKHIONJAaH OJMHaAu Ba ylap y3rapMac
aMIUIMTY/Ia Ba JaBOMHIitJIHKKa 3ra 6up xyronu (1.8.a-pacM,) kM HKKH
Kytonn (1.8.6-pacM,) TYrpu Oypuawkinu MMOyJbLCNap KeTMa-KeTJIMIHMHH
udopanaiiny. Bynna mycbar ummynnc omatma y3aTuna€rrai  «1»
CHMBOJTa, OpayiK €xu MaHduii umMnynsc «0» cumBoara moc 6ynamu.
byHaait cHrHaJUTapHH UKKWIUK cuzHauapy Reinin Kabyn KUaHHIaH.

1.8-pacMpa  Ky#upgarn  Oemrunauuiap  Kabyn — KMJIMHIaH:
C(t)-MapnyMOTNapHH y3aTHII Ba TenerpadHUHr OUpIaM4H CHTHANH;
Am — umnyavcrap amnaumyoacu Ba T, — UMNYALCAAD OABOMUWIUSU.
Wmnynecnap KeTMa-KeTIMIHMHMHr Oy mapaMeTpilapHiaH TamlKapH,
maxm wacmomacu TYLUIYHYacH XaM KUpHTHIraH. By TyllyH4a opkanH
Fy=1/t, xypuHuwaary HucOaT TYIIYHWIAAH Ba TaKT 4acTOTaCH COH
xuxaraaH 6ox (B) napaa ndonananraH ysaTuil Te3sMrura Ter. F; takt
4acTOTacH Ba B y3aTHuI Te3NUrHHUHT KHHMaTH (akaT UKKUINK KeTMa-
KeTJIMTHHH Y3aTHII XojuJaruHa Oup xun OYynamu. Kyn nosuumsiu
Kojutapra ytunaérranaa Oynnait 6up xunnuk 6yamMai .

Cw) o))
Am 4 +Am4

-

1.8-pacm. MabnyMoTnapHH y3aTHIl Ba Tesierpad) CHrHa/LIapH.

bup kyr6nu wumnynscnap xetMa-keTnuru (Gas3uma  yMyMui
renerpa¢ curHanv ne6 aranaauran) Ba Myc6ar &ku MaHbuit KyTOaM
UMIYJbCHap Y4yH «1» Ba «0O» HHHr XOoCHN OVNHII 3XTHMOJUIMIH,
IIYHHHIAEK, HMMOyJbcnap ypracHjard CTAaTHCTHK OofiaHUIIAp
MablIyMOT MaHOaWHMHI  Xoccasapy Ounan  aHMKiaHagd. DBy
3XTHMOJUTMKIAP KyITHHYa 0,5 ra TeHr Ba KeTMa-KeTJIHK UMITYJIbCIapHHU
CTATHCTHK XXKMXATAaH MycTaKuJsl Ae6 Kapanaau.
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Tenerpa¢ Ba MabJIyMOTIIapHU y3aTHHI GHplaMyd CHTHaJUTADUHUH
acocHit ¢U3HMK MapaMeTpIapHHH aHUKIainHK. MabiyMOTnapHy y3aTun
Ba Tenerpad CUrHaUIapH Y4YyH XaM, IUYHHHIAEK, Oapua HKKWAIH
CHrHaJUIapd Y4YH XaM OHHAMHK AHana3oH TaBcH(H KYmaHmiIMaiiay
MOZOMMKM IUyHJai 5kaH, OyHAal cHrHamnap CHHQH ydyH AWHaMH!
JWana3oHHA TYWYHTHPHII Xed KaHJaid MabHora o9ra 3Mac
MasiymoTiiapHu y3atyim Ba Tenerpag CHrHaUIapuHMHI ax6opor
XaKMHU y3aTHII T€3NHIHUra, SbHHU [4,,=F; ra TEHT.

Tenerpat Ba MabiIyMOTNApHH Y3aTHII CHTHAIApUHHM cuUaTm
y3aTHI Y4YYH 3apypuil dacToTanap MOJOCaCHHH aHMKJaluja 4,
aMIUTUTYJan Ba T, OaBOMHHIMKIM TYFpu Oyp4yakid HMOYJIsC
aNeMeHTap curHan Sy(f) aMIUIMTYZACHHHMHI CHEKTp 3MWIMIH  Jeral
TylyH4anaH QoiigaiaHaMus.

Bab3nna Bumeoumnynsc pe6 artamaguraH OyHpmadl WMIyJb
aMIUIUTYJACUHUHT CHEKTp 3H4YIMIHHM YyHra @OypeeHHHT TYpl
aIMAlUTHPHIIMHYU KY/1ab aHuKIafMu3:

Tll

sin @ 2
S.(0=Amn — =A, T,

sin 7f7,
o '

T,
2

(1.27) ¢popMyNnaHUHT TaXJIMIMIAH AMIUTMTYJAHHHT CIIEKTD 3WWIMTHL;
HOJUTAPHUHT MaBXY UIUTH KemmnO uukanu. By Homnap  sinz/7,=0, sibHi
nft,=2km 6YAraHfary 4acToTaNapAa, AeMax, f.=k/7,=kF; HacToTaNnapxh;
XKofinamran OynagM, s#BHM TYFpU Oypyakin SKKa  HMILYJIb
AMIUTUTYaCUHUHT CHEKTp 3H'WIHTHAArd HOMJIap TakT 4acTOTACHHHIN
rapMOHMKaiapuaa okoinamraH Oynamu. f—-»0 Oymranma, (1.27
Kyliunaru KkuiimMarra sra 6ynanu:

(1.27)

sin 7z,
dtb _Am'Tu ’

=lim| 4, T
S, (0) lf‘f“) m Ty

AbHH MMIYJBC CHEKTp 3HWIMTHHUHT OolmNaHFuy Ba OMp BaKTHHHI
¥3upma SHr Karrta KWAMaTH YHUHT 1o3acura TeHr: 8,54, 7
Bupeonmmysibc (Tyrpu OypHaiiii AKKa HMIYNbC — 3IeMEHTap SNITYBYH
aMIUIMTYAACH CIIEKTDP 3UWIMTHHUHT rpadury 1.9-pacMaa kypcaTunras.
HUMnynecHUHr acocuit sHepruacu (90 dousnarm xymporu) O npar
Fi=1/7, radya OyaraH 4yacTtoTajap HOJOCACHAA, SHHH HMMIIYJIbC
aMIIUTYZACHHHHT CIIEKTDP 3UWIMTH 60l «AMpOKYaCH»HHHI YacTOTANA]
nosocacuaa, O man £3/2 rada 6ynrau wyacrorajmap mojocacuaa 3ca 6(
¢donznaH Kynpory xoinamraumury 1.9-pacMaas Kypunu6 TypuOau.
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1.9 -pacm. BuaeouMIybC aMIUTHTY JACHHUHT CIIEKTP 3HWINIH.

«Hykranuu y3armmra, seHH  «l» TokiM Ba «0O» TOKCH3
SNTYBYHIAPHHHT JaBpHH KETMA-KEeTJIMIHIa MOC CHTHAJl MabJIyMOTIapHH
y3aTHIU Ba Tenerpad) CHTHaNMHMHT Oowika TypH xucobnaHaau (1.10-
pacMmra kapadr). by epaa okopuaa kabyn KWIHMHraH OenrunamiapiaH
TalIKapH, SHrH Oenrunauuviap xaM KUputTuirad: I, — HMIYJIbCIaPHUHT
TakpopiaaHum naepH, I/T ,=F , 3ca — UMIYIbCIAPHHUHT TaKPOPJIaHHLI
qyacrotacu; 1, /%, =q, — HMITYJbCIADHHHT YTKa3sHIUra MORHIUIHTH
(«HYKTa»HH y3aTHIU XOJIH Y4YH YTKa3WIIra MOWHIUIHK g=2).

St

gl

9. ....... '6
v ! “Tu

1.10-pacm. «HykranHu y3aTuiura Moc Tenerpag CHrHajiIu.

Haspuit curnan dypee katopu Ounan udonanaHUIIH MyMKHH:

. T, . kx

94 = smk7rT— 4 24 = sin—
C(z)=Am;—"+—"Z—T—"cosk2;zE, =Ln s Zon e coskaar, (1.28)

T e :

u K=l u

(1.28) c¢opMynaHMHI TaxJMNIH IIYHM KYpcaTaJuKH, HUMITYJEC-
JIapHMHT JaBpHH KETMa-KETIIMIH SHI YMyMHI Xo/i1a
Ay=Ant/T,=An/q. (1.29)

aMIUTUTYA AN §3rapMac TallKWII 3TyBYHIapAaH Ba

A, =24, [sin(knr, /T, kn =24, [sin(kx /q,)] k= (1.30)
39
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ammiuryganu  F, UMOysbcnap  TakpopJaHWLl — YaCTOTaCHHUHT
rapMoOHHKanapuaH u0OopaT. YIapHMHT COHH HMNYJILECHAp AaBpHii
KeTMa-KeTJIMrHHUHT YTKazuiura Moitwuiurura Oornuk. «Hykray Hu
y3aTHLI XOJNHAa YTkasHIra MOHWUIMK q, =2 6ynraHu y4yH, (1.28)
¢dopMyna KyHuxars KYpHHHLUIHA OJNau:

. 7
24 = Smk;
T"ZTCOS"MF.,. (1.31)

c@®) =i"—+
2 p1

HUmnynbcnap nOaBpuil KeTMa-KETJIMTHHMHT acOCH 3HEPrHACH
yactotasiapHUHr 0 maH £7=2F , raya OynraH gacroTajap MojJocacHzaa
éramm.

HdeMak, MablIyMOTIapHH Y3aTHI Ba Tenerpad CHrHaJUIapHHHHT
CIEKTpH, 3HI YMyMHH XOJJa, aMILTUTYJaCHHHHT CHEKTP 3UYWIMIU AKKa
HMIYJIbCHUHT CNEKTp 3WwWIMrH OumaH Oup xunm Oynarad y3mykcus
TAlIKWJI STYBYHJIApJaH Ba «HYKTa» THIIHJATH HMMIYyJbClap AaBpHi
KEeTMa-KE€T/IMI'¥ aMIUIHTYJaCHHUHT CHEKTPUra MOC JHUCKPET TALHKHJI
ITyB4YIIapAaH nbopar.

Pupox myHu Hazapma TYTHII KepakKKH, MKKHIHK CHTHallapH
y3aTHnaérraHna KaOynm KwiIru4zga MMIOYJIbCIApHUHT GY3UIHLICH3
TUKJIAHHLIKTA, ShHU YJApHUHT KYPUHUIIUHY KaThHi CypaT/aa cakiauira
3apypar #iyk; axOOpPOTHH THKJIAIl Y4yH HKKM KyTOnM cHrHauiga
MMIYIbCHHHI MIIOPDaCHHHIHMHA &éXyl OHp KyrOnM CHTHanm Y4yH
MMITYJIBCHUHT OYnuum &€k OGYIMaciHrvHM Kai[ KUIHIN eTapIUAHp.

Arap CHrHaJI CHEeKTpH Xap >XHXATJaH MyKaMMall Ky#iH HacToTanu
¢unetp (KUD) 6Gunman dyewnaHca, y xonga 0,5F7 ra teHr kecma
YacTOTacHa CHrHAJUTapHU UINOHY OWJiaH KaOyn KUJIMII MYMKHH, SBHH
6y curHamnap Opan O,5Fr rawa 6ynraH vactoTanap MOJIOCAaCHHH
osrajurafizm, ne6 xumcobmamr MymxuHH. BuUpOK pean apouTiapna
Tenerpad Ba MabIyMOT/IAPHH Y3aTHIU CHTHAUIAPH CIIEKTPUHUHT IOKOPU
yerapaBuil yactoracu 1F; ra &éku xarro 1,2 F, ra tedr 6ynaau. Bynra
y3aTHWHHUHT 6ab3u Typiapuaa axOOPOTHHHT HMIYJBCNAp JaBOMHIi-
JIMFMHUHT Y3rapuiuiapd  KYpUHHIUHAAa OYNraviurd, IYHHUHTICK,
XanakuTra TYCKWHIIMK KWIYBYH TabcHp cababmup.

Arap Maxcyc mapmiap oiaguHAaH altub KydunraH OYynMaca,
MabIIyMOTapHH y3aThil Ba Tenerpad curaamnapu 0 aaH F; raua 6ynran
YacTOoTalap NOJIOCACHHHM SrasulaiH.

DByHpaii curHannap y3aruiaérragga cuMBoi («1» &ku «O» Genru)
HM HOTYFpH KaOyNnl KWIHMLI 3XTUMOJUTUTH &KH XaTOHHHT Oynum
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sxtumoiuturs 107 faH kuukk GYniMacnuru Kepak. By XamakuTaas
3apypufi XUMOSNAHTAHIHK KUHMAaTHHU Ag =12 b JaH KHYHK
6§ nmaitaurad kU6 TaHnalra ¥MKOH Oepanu.

1.4. Y3aTHII KaBaJLIapH
1.4.1. Y3aTHII KaHaJLJIapH, YIapHEHT TACHAQH Ba acoCHH
TaBcH(JIapH

Y3atum KaHaid &ku TeJeKOMMYHHKalldsi KaHaH TElIEeKOMMY-
HUKalMA TH3MMJIapDH Ba TapMOKIapd TeXHHKACHHHMHI  acocHi
TyOyHYanapyd XHcobnaHamy.

TenexomMmyHuxayus mapMoKIapuHURZ OXUp2U EKU OPanuK, NYHKm-
napu ypmacuda menexOMMYHUKAYUA CUZHAINAPUHU MABIYM 4acmoma-
nap nonrocacuda E€xu  MAwAyM y3amuul me3nueu OuwnaH y3amuiHu
MAabMUHIOBYU MEXHUK eocumanap 6a YNAapHUHZ MADKANUuL MyXumu
MANCMYacuHu y3aTHII KaHAJR Oeliunaou.

V3arnm kaHand (OyHOmaH kelHMH KHcKaya «kaHamwiap» naeb
OJIMHaIM) Ky#iHaarunapra TacHugaaHagy:

TenexoMMyHHKauMs CHUTHAUIAPMHU Yy3aTUII YCyjlapura Kypa,
aHamor Ba paKamild KaHaJl Typiapy MaBxyZ. AHalor KaHawap ¥3
HaBOaTH/]a CHIHAIHHHT TaKAMM STUNyB4M (ax00poT) nmapaMeTpUHHUHT
y3rapuiuxra kapab, y3nykcu3 Ba AMCKpeT Typiapra 6ynusaau («Onekrp
aIOKaHHHT OUpJIaM4y CHTHaIIapu»ra K.). Pakamiin xaHauiap HMITynbC-
xomnn Moaynauua (MKM) paH olinanaHunanyraH xaHauiapra,
auddepenunan UKM nan QoiianaHunagurad KaHawiapra Ba AefbTa-
MOAY/NAUMAra aCOCJIAHTaH KaHavlapra OYJNHHanu; KaHaJUTapHUHT OuUp
TAPMOFHJA CHTHA/LUIapDHH Y3aTHIIHWUHI aHaNOf Ycy/lapHAaH, Oomka
TapMOFH/A 3Ca paKaMiu ycyJutapujaH ¢oiijanaHunaJirad KaHaJUIapHH
apaJjam y3aTHII KaHAJJIAPH Neliunanm;

TeNEKOMMYHHKALHACUTHANIApH Y3aTWIaAWraH YTKasulll Mojoca-
CHHHMHT KEHIVIMTHIa Ba KaHajUlap NapaMeTplapHHHHT OelruiaHraH
Mebépiiapra MocJIMrura Kapad, ToByI 4acTOTaJIH aHAJIOT HAaMyHaBHH
KaHa/japra, 6GHpJaM4d, HKKRJIAMIH, Y9JIAMYH Ba TYPTJIaM9H KEeHT
HOJIOCAJIE aHAJOr HAMYHaBHH KaHa/Llapra; TOBYUILIH >MHATTHPHII
CHTrHAINADHHHE, TeJeBHACHHEHHHI TACBHD Ba TOBYLIHH Y3aTH0
6OpyBYH CHTHAJUIADMHH  Y3aTHUIHHHT  aHaJIOr HaMYHABHIH
KaHaJu1apHra 6yinHanm;

y3aTHII TE3JIMTHra Ba KaHAUIap NapaMeTpiapHHUHT OenruyiaHrad
Mebépiapra MOCIHTHra Kapab, acocnii pakaMJyIu KaHaJIra; CHpJaM9u,
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HKKHIaAM4H, YWIaM4H, TYpTJaM4Yd Ba OellIaM9d paKaMJF
KaHa;uiapra 6ynuHaay;

TEJICKOMMYHHMKAIIUAd  CHTHAJNAPDH  TapKalaélraH MYXUTHHHI
TapKaTHII Typura Kypa, kabeutn Ba 0ab3u XojulapAa, XaBO aJOK:
JIMHMANAPH OpKalH TAWIKWI KWIHHTAaH CHMJIH KaHaJIJIapra Ba pajuo,
pazHopeJIciiN Ba HYII0LI aJlOKa JIMHMsUIAPY OPKaJIM TAaLIKWAN KHJIMHTaH
paaHOaJIoKa KaHaJl/iapHra 6ynuHamm.

JeKTp aJOKAHHHT GHPJAMYH CHTHAJUIAPHHH MALIYMOMHL
6upnamuu  cuznanza yseapmupysuu yszapmupeuy éxu oupnamyu
CUZHATHU MABIYMOM2a Y32apmupyedu y3zapmupzuyOaH y3aTHIIHHA
TALMBHJIOBUN MEXHUK 8OCUMANAp 84 YIADHUHZ MADKARUUL MYyXUumu
MANCMYACUHU TEJICKOMMYHHKANHUSA KaHAUH Aednunany.

FOxopuaa aiiTunraH TacHH(pIapaaH TalKapH, TeEKOMMYHUKaIIHA
KaHannapu Kyluparwiapra OynuHamu: y3aTunaérran  Gupnamun
CHrHammap (MabJyMOTIap)HHHT TypUra Kypa: TejiepoH KaHaJiapH,
TOBYHIJIH JIIHTTHPHII KaHAa/JIapHd, TeJeBH3HOH KaHaJjap,
Tejgerpad KaHa/UIapH Ba MabJAYMOTJIApPHH Y3aTHII KaHAJ/JIapHTa
OynuHamy;

HKKM TOMOHJIaMa OOFIaHMUIHMHI TAlIKMJ KUIHHHUIIATA Kypa:
HKKH CHMJIH OHp HOJOCAJH KaHajl, HKKH CHMJH HKKM TOJIOCAJIH
KaHaJ Ba TYPT cEMJIM GHp moJjiocany kanajiara 6YinuHanm;

TeJIeKOMMYHHKaLMAKaHAIapd  XyHyau# Genrunmapura Kypa:
XaaKapo, MIaxapjiapapo, MarucTpaji, PpPerHOHajd Ba MaxXaJuiHi
KaHaanapra 6ynuHany.

IOkopuaa kypu® YUKUIAraH y3aTUII Ba TeJEKOMMYHHKaIHAKa-
HAUIADUHUHT TacHH(H yNapHUHT amanga IHakUlaHraH —TallKuil
KUMMHUIONTA XaMJia YIapHHHT acOCHii napameTpiiapu Ba TaBcH(apHra
(6ynap OupnaMyd CHIHOUUIAPHHUHT TErHUUIM I1apaMeTplapyd  Ba
TaBcu¢pnapura Moc, ne6 kaOyn KHIMHraH) Kyiunrad TanabnapHHHT
HInab YHKMIHIIUra MOC KeNajH.

Kanan yura napamerp Ounas TaBcuaHanu:

1) OddextuB y3aTmnaayras uacrotasap monocacu - Aby;
CHTHAUTapHUHT y3aTHIMII cudaTura Kyiunrad tanabnap 6axapuimmu
6unan addexkTnB yszaTunaguraH vactotanap nonocacH (AFy) zaa
KaHanHH yTKa3ub obopany.

2) Ty BaKT; KaHajla CUTHAJUIApDHU €KY MaBJIYMOTJIapHM y3aTHII
yIyH KeTraH Bak;

3) Dy nuHaMHK [dana3oH; Oy TYyIIyHYa OpKaid KyHHAaru
KYpHHUINOATH HHCOAT TYIIYHUNAIH:
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D, =101g%, (1.32)
KMUN
6y epna Wipaxe - CHTHAIIHHHI KaHAT OPKAJIH Y3aTHJIHIIH MyMKHH
6ynran OysunMalauraH MakcUMan KyBBaTH; Wigy — YHHHI MHHHMal
KyBBaTH, OyH/Jia XaJlaKUT/AaH 3apypuil XHMOANaHTaHIHK TabMHUHJIaHaH.
AF,, T. Ba D, mapamerpnu curnamnapaunr AF,, T, Ba Dy
MapaMeTpiId KaHalulap OpKaiu Y3aTHJIMIIU
AF >AF; T 2T DD, (1.33)
maptiap 6axapuiraHfariHa MyMKHH.
KaHannapHuHT yuta napaMeTpiaapuHuHT kynait™acu (V=D Iy -
Ty), yHMHr cu2umu pnedunand. KaHanHMHI CHFMMH CHTH&IHHMHD
XaXMHAaH KHYMK OYnMaca, CHrHal KaHaJl OPKATM y3aTHJIHMIIM MYMKHH
(«Dnekrp anokaHWHr OMpAAaMUYH CHCHaIapuy ra Kapasr). Arap 2 (1.33)
TEHICU3JIMK THU3UMH OaxkapunMaca, y X0JJa CHTHAJHMHI MapaMeTp-
napuja 6upu deghopmayusnanuwu MyMK1H, 6y CHTHaN XaxMu OuilaH
KaHan CHFMMMHHHT Ouppait Oyiummra omu6 kenmagu. Jlemak,
CUTHQJIHMHI KaHal OPKAIHM Y3aTHJIHIIMHHHI MYMKWH OYiraH maptu
yMyMHUit Xonzaa Kyitugara KypHHuLAa HhoganaHUIIE MyMKHH:
Vi2Ve (1.34)
Kanan Kyiiugaru xuMosnaHraHnuk 6wias TaBcuduianagy:

WKMHH
Ay =101g 7%, (1.35)

6y epna W, - KaHanjaru XauakuT KyBBaTH.
KaHanHMHT ¥TKa3ull KOOMMMATH KyHugarn udoaa opKaiu
H30XJIAHAAH!

W?P
I =332AF, lg(1+ W, ), (1.36)

6y epma Wy, - KkaHal OpKanM y3aTMNAa&ITaH CHIHAIHMHI YpTada
KYBBaTH.

1.4.2. TYpTKyTONHKKA VXAl Y3aTHII KAHAJIH

V3aTuil KaHaJId 3JIEKTP CHIHAJIHHHT TEXHMK BOCHTaJapd Ba
TapKaIMIl MYXUTHHUHI MaXMyaCHra yxiiaul CHrHanH# (UIbTpJall,
y3rapTHpHLI, YNAapHHHI KyyaliMmid Ba KOPPEKLMANAHHIIMHH amanra
OLIMPYBYH TYPJH TYPTKYTOIUKHUHT KaCKaH (OYFUHIIN) OHPHKMAaCHHH
udopanaiign. llynpait xunnob, kKaHaNHN TYPTKYTOIMKHHHT 3KBUBAJIEHTH
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Je0 Kapalll MyMKHH, YHHHT apaMeTpiiapH Ba TaBCH(JIapH CHIHAUIapDHH
y3satui cudatuHu Oenrunaigy (1.11-pacMra kapaHr)

hap(®), Lap(@) 1 2] Ysemmt  \—>_ 3 i), L)
KaHaJIH
K(jo) &xn
. I'jo ,
u»:up(t)r Uxup(]a)) ) uww;(t): U-m;;(]a))
DPrap 1 2p quy
z,m,,(ja)) Zaux (©)

1.11-pacm. TYpTKyTONHKKa YXINAII y3aTUII KaHATH.

1.11-pacMpa Kyiiuparu Oenrunamap kabyn kunmaran: 1-1 Ba
2-2 —TerHIUTH KUPHII Ba YHKUILI KyTOnapu (xuckuuwiaph); fq,= (jw) Ba
Lo (j@) — KOMIUIEKC KMPHII Ba YHKHL TOKM; U,(f@) Ba Uy (@) -
M@KMya KMPHLI Ba YHKHII KYWIAHHIIH; Zo,p=( @) Ba Z,.(j®) Maxmya
KHpHII Ba YHKAII Kapuwiuru (omaTia KaTTaIHKIAp akTHB Ba TEHT
KHAMATIH 6Ynam, SbHH Zp=Ryap™Zyu=Raw); K@) =Uu @)/ Unp(f@)
= K(w) "™ — xyananmm Gyituua maxmya y3aTHin kodddHIHEHTH,
K(w) — y3arum kod3¢pduiueHTH MOAYIH Ba b(w) - KUPHII Ba 9HKHII
CHrHaUlapy ¥ypracupard ¢asaBuii CHIDKMIN; arap KHpULI TOKHHMHT
9HKHII TOKWra HUcOaTH oNuHCa, y Xoiga Tok OyiiMua ysaTumu
KO3QGULHEHTH TYFpHCHIAA ranm OGOpamM; Uyp(f), Usu(f) — KHpHII Ba
YUKHII CHIHAMJIAPHHMHI OHMH KyWIAHMII KHHMATH, Dip Ba Dux —
CHTHAITHHHT KY4IaHUII €KY KyBBaT O¥iinya KAPHUI Ba YUKUHI CaTXJIapH.
V3atuin kaHasmapu 1-1 Ba 2-2 reruumnu Kuckuwiap (Kytbnap) ra moc
KNG ynaeras Z,, (fjw) Ba Z,, (o) pean iokiiaManap OuiaH HITaiam.

KaHamnapHHHI XycCycHATNapH Ba YJIapHHHT MabJIyMOTJIApHUHT
y3atHium cudarura Kyiunarad tanabnapra MOCJIHIHA NapaMeTpiiap Ba
TaBcHQuiap 6unaH aHHKNaHAHH.

A; KONQMK CYHUII KaHaTHUHT OMPHHYM Ba acOCHil MapameTp-
napunaH 6upu xucobnaHamd, Oy TyllyH4Ya OpKaji¥i KaHAIHHHT R, 6a
R.s Humz HOMuHan KuiMamnapueca myepu KelaouzaH aKmue
Kapuunuxiapuuy mezuuiiu pasuwoa 1-1 ea 2-2 Kymbnapea ynaHran
XonaTAa yadaHraH &KkM XHCOONaHraH HINYH CYHUINM TYHIYHHJIAa[IH.
V3aTuil KAHATMHHHT aipUM KypWIMajlapUHM KHPHII B2 YHKHALI
KaploamMKiapd Oup-OMpH OwiaH sximmu MocnairaH Oynagu. Byrma
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KAHAIHUHT HIDYH CYHUIIM 1apTi ned, KkaHAmTHMHI afipuM KypHiIMa-
napuHH TaBcuodmil (xycycuif) cyHunuiapu (Ky4cH3MaHHLUIAPDH) HHHT
AMFMHIMCHra TEHIJNIMCH ONHHamM, OyHJa KalTHmiap Xxucobra
onuHMaiaM. Y X0Jla KaHAJHMHT KOJAMK CYHHIOM Kylunaru ¢opMyina
OpKaJIX aHUKJIAHUIUH MYMKHH:

k !
4 =pn,,-pm=Zl‘,A,~—Z;S,, (1.37)

= =
Oy epna Py 6 Puy — KaHATHMHI KMPHLIH Ba YMKHIUMJATH CaTXJiap
(1.11-pacMra K.); A, — y3aTHII KaHAIKHH TalIKUI 3TYBYH

j- TYPTKYTONHKHHMHT i- CYHMIIH Ba Sj- Ky4alHUIK. By KaHaTHHHT KOJNAUK
cyuumu (KC), cyHumnap Ba KyuaiuinapHusar anrebpauk HUFHH-
[UcUAaH HOOpaT 3KAHJMIHHM XaMa Ky4aHTUPYBYH TapMOKJIApHHHI
CYHMLUTapH Ba Ky4yalWTHPrU4JapHUHT Ky4aHTHpPHIUIADH MabJiyM
Gynrannga A, Hu xucobnau Kynai sxkannurund ounmupami. KC xap 6up
KaHaJl y4yH aHHK OyJiraH yaualn yactoracuza yir4aHagu.

Kanangan o¢oiigananum d>xapaéuuna yHurr KC y3rapmaiiaurax
KaTTAIHMKINTHYa KONMalinu, Oankn y TypiaH Oexapoprauimupysyu
gaxkmoprap Tabcupuga HOMHHan KuiiMatugaH oragu. KC HuHr Oy
y3rapuiunapuau robapxapopaux neiiunagy Ba y KC HMHr HoOMMHan
KHHAMaTHIaH MakCHMaJl Ba ypraya KBaJpaTHK OFHLI KHMMaTiapHra €xku
YHHHT JUCIIepCHs KaTTalMrura Kypa aHuK/IaHaH.

KaHanHMHI KOJNAMK CYHMINM YHHHT YTKa3Hll ROJOcacura
6ornuk 6ynaau. Konauk CYHULIHMHI KaHATHHUHT 4acTOTajlap MosiocacH
yerapacHjard KMiMaTH YHHHI' HOMHHan KuiiMatH (AA;) faH KaTTa
6ynmaran kuiimatra ¢apk Kuiaca, OyHHall KaHaTHHHI 4YacToTalap
nojocacMHH 3¢dekTHB y3atunaérraH dacroTanap mojocacd (QYUII)
OeHunany.

KC HuHr HoMHMHan kuiiMaTHaaH AA; >xou3 orumuiapu OVUIIL
gerapacuga Meb€praaHam. KC KoM3 OFHINJApUHUHI  «abiIoH»
napufaH ¢olifanaHuil, MesEPIAIHHHT KYN TapKalraH ycyJulapuaaH
xucobnanany. bynnail wabnoHHUHr TaxMuHui KypuHUH 1.12-pacmaa
KeNTHpHJITaH.

1.12-pacmaa xyHuparn Genrmnauuiap kabyn kununrad: f, —-KC
HUHT HOMHHaJ KHHMAaTH aHHKJIaHaJMraH 4actoTa; fx Ba fio — QYUII
HUHI KyHH Ba IOKOpM derapaBuii uacrotasmapu; 1,2 - KC xous
OFHULIApHHHHI derapanapd; 3 — KC HuHr ymuaHran 4acToTaBHit
TaBCHOUHUHr KYpuHHiUM KC HHHr HOMHMHan KHIMaTHIaH OFMIUH
Ky#inpard GopMyia OpKalny aHHKIaHaIu:
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. 1
AA 1 L,
ez [
o . 3
AA3 vl
’
O RN - 4 , f
/ - 2
AA G e b :
A fx fo fo

1.12-pacm. Y3atnm kaHaMHHHT KC %0H3 OFHITADHHHHT TaxMMHHH 11aONOHH.

24,=A4( f) -4, (fd) , (1.38)

Oy epma f- KC HHHr ofgaTgaru 4acToTacH Ba f, — YHHHI HOMHHal
KMAMAaTHHH aHUKAalJUraH 4acToTa.

OVUIl TtymyHyacH OHJIaH KaHAJIHMHT aMIUTHTYOa-4acTOTaBUi
TaBcudu — AUT (éku KucKaya qacToTaBHi TaBcHH) y3BHI OOFNaHraH.
By TyulyH4a opkaji# KaHaJHWHI KHDHMINMIArH y3rapMac caTX, SbHU
Prup=COnst Nark KOJNAMK CYHHIIHHHI yacTorara Gornanuimu A4,=.(f)
TymyHunagd. by TtaBcu¢ kaHanHMHr KC Hu dactoTara GOTNMHKIHUIH
XHCOOHra KaHajl XOCHN KMIaJuraH aMIUIMTYAa — YacTOTaBHi (KUCKada
qacToTaBuii) OysmnuiuHM aHukiafaud. Kous Oysunmuimnap KC HHHC
DYUII yerapacupary OFUINNIADHHUHT IIaOIOHH OpKajlW aHHKJIAHAIH.
Kanan AUT HUHr TaxmuHuit kypuHuig 1.13-pacMaa kypcaTHiiras.

A b
T “ 2 y
‘ fo /
’ fe fo .
1
1.13-pacm. Kananausr 1.14-pacm. KanansuHr
YacToTaBHit TaBCUOH. ¢azaBuii TaBcudu.
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Karop TenekoMMyHHKallusi CHTHaJUIApHHH Y3aTHMIU[Aa KaHaJIHHHT
¢aza-yactoTasmit TaBcudpu — GUT (kuckaua ¢a3aBuii TaBCHDH) MyXHM
xucobnanaay. By TymryHua opkan¥ KMpHII Ba YHKHLI CHTHaIapH
ypracuparn ¢a3zaBHif CHIDKHIWIHUHI YacToTara OOFIMKIMIH, SABHH
b=@¢(f) ra Gormanumm Tyurynunagu. Kanan ¢asaBuii TaBCHMHHHT
ymyMmuit kypunumd 1.14-pacmaa kentupunrad (1-unsuk). OYYI1 HUHT
ypra kucMua ¢a3aBuit TaBCH$ TYFPU YM3HKKA AKHH, YHHHI YeT/apHja
3Ca y3aTHMII KaHAIMHHMHT TapkuOura KupyBuM QuIbTpaap tydaiimu Oy
YH3UKHUHT CE3HJIApJIH SrPUNAHHIIN Ky3aTHIANH.

Kanan xocun kunaauras ¢asaBuii cHDKHIIHM OGeBOCHTa ynyai
kuiiun Oynarannuru cababnu, dazasuifi Oy3uiaMIINApHH aHHMKJIALI YYYH
rypyxas ytum BaktH - I'VB (ékm cexumnaummu — I'CB) HuHr
KyHuaard yactoTaBuii TaBCHGHHM KypuO UHKaHITHK:

Hw)=db (w)/dw, (1.39)
6y epna b () — dbaza-yactorasuii TaBcud.

I'YB  uactoTaBuii  TaBCHQHHMHI  TAXMHHMH  KYPHHHIIM
1.14-pacMaa TacBUpsaHraH (2-4Yu3HK).

Konauk cyHuw, ¢a3zaBuii CHIDKHII KM IYPYXJIH YTHII BaKTHHHHF
4yacToTaBUi  TaBcHdnapm OunaH y3aTHI  KaHaUlapy  OpKalM
TEICKOMMYHHKALIMA  CHTHaUIapH  yTaéTraHha KaHajiap  XOCHN
KWJIaguraH YH3UKAU Oy3HIIHLLTap aHUKJIaHAH.

Ynsuiy Oy3ununIiapHUHT y3aTHIIAaETraH CUrHaNIapra TabCUPUHH
aHMKMAllJAa CHTHAVIADHHHT CHEKTp &K¥ BaKT OpKald TaKAuM
STMAMIINAAH Ba Y3aTWID KaHaWApu (TPAaKTNapH)HHHI TEerHILTH
yacToTaBui €k BakT OViiMua TaBcu(aapupaH (oifAaaHHII MYMKHH.
CHTHaJIHMHT CNEKTp Ba BaKT OpK&IM TakAWM STHaMubiapH Dypbe
anMamTHPHIIIapH XXyPTH opkanu ¥3apo GornasraH:

S(jw)= IC ()ea, (TYFpH anMaLITHPHIL);

U er s m
c(n) = P _[S (jo)Y*do  (teckapn anmamrTipwuI),

6y epma c(t) — BakT OYHKUMACH KYpPHUHMIUMAard curHan, S(a) -
CHUTHAJHMHT MaXkMya criekTp byHkuuacH. By OormaHuin KaHaHHHT
KMDHIUMJATH CHTHAJNHHMHT KYpHHUIIM (OepuiraH TabCHp) MabiyM
OynraHna, KaHaJIHHUHT YWUKHIIWAATH CHTHAJIHMHI KYPDHHHIIH (5KaBoO
TabCHP)HU aHHKAAIUra UMKOH Oepaiu. Arap KaHATHHHI KUPHIIHAArH
CHMTHANHM ¢;(1) ne06 Genrmnanca, y xonjga yHM KyHuzaard KypUHHWIA
Hdopaanaul MyMKHUH:
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1 5. .. - .
&) =5~ [SiGo)e""do, (1.40

6y epna S;(j®) — KHpHII CHTHAIMHHHT MAXXMYa CIIEKTP QYHKLHICH.
KaHaTHMHT YHKHIIMAATH CUTHATIHU

1 % ot
&, (0)=5= |5, (jw)e™do (1.41)
2r 2

KYpHHHILJA aHUKIAIl MyMKHH, Oy epra S;(fw) — YHKUII CUTHATHHHUHI
Maxkmya CIeKTp QYHKIHACH.

By ¢yHkumsa kaHanHMHr Ky#iHoa M@opianaHraH = Masliywm
YaCTOTaBMif TaBCH(Iapy €praMUia aHHKIIaHATN

S,(jo) = K(@)e*® . 5,(jo), (1.42

0y epma K(w) — y3atum ko3dpduuueHTH Moaymu; b(w) — dasasu
CHJDKMIN.

IHynpait xunub, KaHAJHUHT aMIUINTYJa-4acToTaBHii Ba ¢aza-
4acTOTaBHil TaBCH(UIApMHM OWJIraH XoJja, KaHaJIHWHI KUPHIIMJATH
TabCHP MabiyM G¥ica, YHUHT YHKHIINAATH )KaBoO TAbCHUPHH aHUKIIAIl
MYMKHUH.

KaHalHUHT KHPMIDIUJATH MablyM KYPUHHMINJATH TabCHpPra yHUHI
YHKHILM AT %kaBod TabCUpJIapHH KaHATHHHT BakKT Oyiinya TaBcuduiapy
neiiunany. Ynapra sxka GyHKUMsA KypuHHIIKAa H¢oaaaHraH TabCUPra
KaHATHHUHT aBOO TAabCHPHUHH H30XJIOBYM VTHII TaBCUGH Ba SKK3
UMIyALC KYpUHMIIKHAA HoAaNaHraH TabCHpra KaHAIHHHT XaBo€
TabhCUPUHH H30XJIOBYH WMAY/ILCIH TABCH( KUpamy.

Umnynscnu (Tenerpad, MabiyMOTJIAapHH Y3aTHIL) CHTHAJIAP EKH
bakcUMHI Ba TENEBU3WOH CHUTHALIAD Y3aTUNA€TraHga KaHaJHHHI
cudaTHHHN, YHHUHr BakT Oyiindya TaBcuduapura Kapab Gaxonaun Kynait,
OyHpa cMrHa/wIapHd TYFpH KaOyn KWIMII Y4yH, KaOynm KuJIMIIfE
YNapHUHT KYpPUHHILH TYFpH THKJIAHWIOM Kepak. TenedoH CUrHayUIapH
Ba TOBYIUIM SIIUTTHPHII CHTHA/UIAPH Y3aTHIAETraHka KaHAJIHUHI
cudaTHHH YHMHT 4acTOTaBuii TaBcHdiapura kapab® Oaxonail Kynaii,
6yHia CUTHaJUIapHH TYFpu KaOynm KWmMID Y4yH Kabyn KUIIMILAR
y3aTUNAaETraH CHUTHATHHUHT CIOEKTP 3HWINTHHH TYFpPH THKIAHHIOH
MyxuMaup. YacroraBuii TaBcudnapra kapab 6Gaxonaw ycynu (CHekTr
ycynu) 6UpMyH4a KEHT cypaTia KyJUlaHuia 60LUIaHIH, YyHKH:
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1) Oup Heura TYpTKyTONHMKAaH wubopar kackad (OYFHHIHM)
OMpPHKMaCHHHMHI YacTOTaBHii TaBcH(Iapyd UTy OUPUKMAHHHT TapKHOHra
KUpYBYH Xap OuUp TYpTKyTOnMkiapHuHr TtaBcudnapura kxapa® ocon
anMknaHagd. Baxt Oy#inya TtaBcuduapuu OyHpmait omnuii  Tap3ma
aHuKna6 6ynMaiian.

2) yacToTaBHii TaBCU(IAPHH MABIYM Aapaxajiard aHWK/JIMK OunaH
ymyamm OCOH, XOMOykH BakT OyifHua TaBcu(JIapHM aHHK Ynuam aHuya
Mypakkab macana xyucobiaHazy;

3) KaHaJMHUHT d4acTtoTaBuil TaBcH¢uapura kapaO, YHHHI BakT
Oyiinua TaBcHGNAPUHH aHHKIAI MYMKUH, XONOYKH OYHHUHT TECKapHUCH
XaMMa BaKT XaM €4YHMMHH TONMAaCIHId MyMKHH.

Wpean xonga kaHanfa 4M3UKIH Oy3uNHLUIADHUHT OYnMaciuru
y3atii Ko3pPUUHEHTH &KH KONAHK CYHHMIUHHHT Y3rapMacliirkra Ba
yactoTaapHUHr 0 JaH vexcu3lnvkkaya OynraH Gapuya quana3oHiIapvaa
¢a3aBuii TABCHOHHHT YH3HKITHIMIUTA MOC KeNajH, AbHH

K(w)=K,=const & Ar(w) =A,=const, (1.43)
b(w)=wr+b,, (1.44)

Oy epna b,=+ 2km, k=0, 1, 2, ...
(1.44) pmaru HApT KaHAIHMHT TYPYXJIH YTHIH BakTH (CEKMHJIALIMILH)
HHHT {3rapMacnurura MyBoQuK 6¥nanu, spHH

d
w)= : (;3) =1, =const (1.45)

(1.43 — 1.45) wapmiapHu Oy3unMaraH ys3aTHII MIAPTIApH AedAnmany.
KaHanuuHr f, ... f, 4acToTanap nomocacH y4yyH Oy3uiMaraH y3aTHin
HIapTAapUHUHT rpa¢uk TacBupu 1.15-pacMaa udonananras.

KaHa/HMHI YHMKMIIMAArH KyBBaT, KyWIaHWIl, TOK €KH ynap
CATXNAapHHUHI KaHATHHHT KUPHIUMJArd KyBBaT, KyWIaHHWII, TOK Ba
YJNapHHHI caTxjapura OOFNaHHIUMHH KAHAIHHHT aMIUINTYJaBHi
taBcudu — AT peiiunagu. Kanamuunr AT TymyH4acH OpKajH
KaHAIHUHT KOJAHK CYHHIOMHA YHMHT KUDHMINHAArd CHIHaJl CaTXHra,
ABHH A, =@s(Dry) COTNIAHUIIN XaM TyIIyHHNamu. CHrHaTHHHT Gy caTxu
KaHATHUHT KWPHUINHAArH YIdall CHrHATUHMHI KENTHIIWIraH yirapMac
GUpPOH-GHP YaCTOTaCH, ABHH fym=cONst Ja Ya4aHa M.
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K(®), Ar() @) b(w)
4

Ko K(® %

pol 2O e
i f H —f ;

£, fio

fe fio
a) 6) B)
CYHMIHHHT aMILIMTYAA- 'ypyxnu ymvim BakTH dazasuii
4aCTOTaBHi TaBCHH EKH CYHHIIKHHHT CHJDKHIIHAHT
4acToTaBuif TaBCHH yacToTaBHit TaBcuH YacToTaBHii TaBCHOH

1.15-pacu. ByzunmMaraH y3atuin apTiapH.

KaHamHMHT aMIUTMTYAaBH# TaBCHOH Typiu GoFNaHMILIAD OpKaJIK
ubonananumu Mymkus (1.16-pacM): U=¢; (Uay (1.16.a - pacMna
1- pa 2-uusuKiap), 4,=@4 (P (1.16.6- pacMna 1-9U3UK), Puw=Pp(Prup)
(1.16.6 - pacmaa 2- Ba 3-uu3uknap), Oy epaa Kyiuparu Genrumauuiap
kabyn kwmuHran: U, U,y —KaHAIHMHT KMpMIOM Ba YHKUIOMAArA
CHTHAHHHT TETHILTH KYYIAHUILIAPH; Prpr Duux —KAHATHHHT KMPUILH Ba
YUKUINHAATH CHTHAUap (KywIaHUIUIAp, KyBBaTJap)HHHI TETHIIIH
catxjiapy; 4, — y3aTHIN KaHAJIMHUHT KONJUK CYHHUIIN.

1.16-pacmna udonananran rpapukinapmad AT HUHT yyTa coXanaH
ubopaTMru KypuHKHO Typubau:

Uunk Pog Ar

Pxup

a2) 6)

1.16-pacm. V3aTHII KaHATHHHHT aMIUTHTYAAaBHH TaBCHQH.
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1) kaHanm KMPHIIMAATH CUTHANHHHT KYy'WIaHHIIH KH CaTXJIapHHUHT
KUYNK KUMMaTiapura TYFpH KeJaWraH HOYM3MKJIH coxa; 6yHma AT
HHHI HOYH3WKIHIMMH, CHTHAT KYWIAHHIIM EKM CATXHHHI KaHaIHHHT
LIOBKMHJIapH OMJIaH TeHrnala ONMULIK OPKATH TYIIYHTHPHIIAIH;

2) KMpHLI CHTHaNM Ky4laHUIIM €KY CATXMHUHI KUHMaTnapura
TYFPU KeNaJurad HH3HKIM coxa; Oy coxa, KaHaJHUHT KUpULIMAArHd
CHTH&IHMHT  Kyu4laHMwWH (carxy) OHIaH yHHHT YHKHLIHAATH
CUTHAJHHUHI KyuYIaHHIIH (carxu) ¥pracuiard TYFpH MYTaHOCHO
OOFNnaHHLIra XOCAHP;

3) KMpHMII CHMTHaIM Ky4wIaHHIIH (caTX¥) HUHT YHNapHUHT U g
(Dmaxe) MaKcHMall KUHMaTiapufaH KaTTa KuiiMaTiapura TYFpH
KeNajuMraH >yJAa Ce3ujapjiH HOYM3MKIH coXa; Oy coxa, HOMM3HKIH
Oy3unHUIINIApHHHT BYXXyAra kenuuiura xocaup. Arap AT HHHT YU3HKIH
COXaCHIa TETHIUJM TYFPU YH3UKHHHI KUSUIaHHII Oypuaru 45° ra tenr
O6y¥nca, y Xonga KaHaHUHI YMKHHIMJATH CHUTHAIHHHT KYWIaHHIIH
(caTx#) YHMHI KHMpHIUMAArH CHTHATHHHI KyWwlaHWIUH (caTXu)ra TEHT
6ynamu; arap KusnaHuw OGypuarm 45° nan kudHK 6ynca, y Xoiga
KaHan/Ja CYHHLL, arap Kusnasuw Gypuarn 45° nan karta 6¥nca, y xonaa
KaHanaa kKyvaiuum cogup Oynaagu. Arap 4,> 0 6¥nca, y xonja y3aTHil
KaHaIN CYHUII (KyuCH3NaHHII)HH, arap A<0 6¥nca, kaHan KONOHMK
KyuaHHLIHH XOCHJ KHJIaTH.

CUrHaTHHHT KHPHWI KYYWIaHHIIH KM CAaTXHMHHHT  KHYHK
kuiiMaTnapuaa AT HHHr 6MpO3 SrpUIAHHIUN Y3aTHII CH(ATHIa TabCHP
KWJIMaiiau Ba TaBcCHPHHHT Oy KucMHHH 3bTHOOpra onMaca xam 6ynanu.
KupHin CHrHanMHMHT KYWIaHMIUM &KH CaTXHHUHI  Ce3MJIapiu
Japaxcanaru karra kuiiMatnapuga AT YH3HKIH COXaCHHUHI YeTJIapuJiaH
YYKYBYM YHHHT 3rpHJIAHMINM HOUYM3MKIH OY3WIHIINApHHHT BYXYyAra
kenuimd GunaH TaBcu¢pnanagu. By Oy3unuiunap KUpuIl CHTHaJIMHHHT
rapMOHHKaNnapH €kM KOMOHHALMOH YaCTOTATapUHHHT XOocHN OVmuinH
6unaH HamMoéH Oynamu. AT ra xypa HouM3MKIH Oy3unuimap
KaTTUIHTHHH (akaT Taxmuuuii Gaxonamwn MymxuH. Kanamnapnaru
HOYM3HKIM Oy3unuuuUiap KaTTAIMKIApH HOYH3HKIH Oysunumap
k03pPULHEHTH EKM HOUM3MKIM CYHMuUiap (kaHan aMIUIHTYZaBHH
TABCHOUHHUHI HOUM3MKIMIHMTA acOCNaHraH) OPKAIH eTapid Aapakana
aHuK GaxonaHanu:

JUL +UL + . U2
K,=Y% UJZ * . Eku AW =20]gK
»6

12

, (1.45)
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6y epaa U, — y140B CHrHaJMHMHI OUpHHYH (ACOCHHM) rapMOHMKACK
KYWIaHHIIMHUHI aMmanjga Ky/ulaHunaguraH kuiimata; U, U,, Be
XOKa30J1ap, CHTHAJIHMHI MKKMHYH, YYMHYH Ba XOKa30 rapMOHHMKaIapk
Ky4WIaHHUDIApHHUHT aMmaliia KyJUlaHWIagurad KuiiMaTiaapu. by
rOPMOHMKaJap y3aTull kaHamd AT HUHr srpunaHumy Tydaimu maiinc
6ynami. ByHaaH TamkapH, Kyl KaHa/M TeNEKOMMYHHKAIMs Y3aTHIL
TH3MMJIApH TEXHUKacHJa rapMoHUKanap Oyiinya HOYM3UKJIN CYHHUILIAf
TyWIYHYacUuZaH Ky o nananuiaau:

A =201g(U}, /Uno)=Di2— Pre. 1=2,3,..., (1.46)

Oy epaa p,, — kaHan AT HMHT 3rpuianuuM Tydaiinu naiino 6ynaauras
y140B CHUTHAIMHUHI OMPUHYM FapMOHMKACHHH MYTIAK CaTXH; Pp. — I
FapMOHHKAaCUHHHI MYTJIaK CaTXH.

Pakamnu kaHajulap, CHUTH&UIapHM y3aTHIl Te3Nurd Ounaw
TaBCHGNaHaH, YyJAapHUHT Y3aTHAMII cHdaTH 3ca XaTOJHKJIA[
ko3pdunuenTy OunaH OaxomaHamu. Xatomuknap  Ko3(GPUUHEHTH
TYLWIYHYAaCH OpKaJli xaToyiap OunaH Kabyn KWIHHTaH pakaMJid CHIHaJ
3JIEMEHTJIapH COHJIADHHUHT yniyauuiap oaub OGopHiaraH BaKT JaBOMHZZ
y3aTHNIraH CHrHan 3MeMEHTJapHHUHT YMYMH#i coHura Hucbaty
TYLIYHUIaH:

K.=N, [N=N, /BT, (1.47)

6y epaa N, — xaromap OunaH Kabyn KHJIMHraH 3JIeMEHTJIap COHH;
N — ysaTunraH 3leMeHTIAapHUHr YMyMud coHu; B —Outnapna
udoganaHraH y3aTHII TE€3JTUTH; T — ynuau (Ky3aTHII) BaKTH.

TenexoMMyHHMKaUUs TH3UMAAPUHM WIyHAZAH TamKuad KWK
Kepakky, OyH[la KaHaJJlap MabJyM YHHBEpCAUIHKKa 3ra 6ynub, Typnu
KYpUHHMILAArd MabIYMOTJAapHH Y3aTHIUra spoKmH OVIWILM Kepak.
ITapamerpnapu Ba TaBcudnapy MebEéplaHraH HaMyYHABHi KaHAJIap
wyHnaif xycycusatnapra sraaup. HamyHaBuii kaHannap o0ouu, SABbHU
TPaH3UT YCKyHacH OpKamu YTmaliurad Ba mypaxkab, SbHH TpaH3UT
YCKYHAacH OpKanH yTaqurad kaHaunapra 6YIMHHILN MyMKHH.

1.4.3. HamyHaBHii y3aTHII KaHAJUIApH
ToByur wacroraam kanaj. 300-3400 I'u yacroranap noyocaiy Ba

MeBEpIIaHraH mapaMeTpnap Ba TaBcu(iapra sra aHajnor HaMyHaBHH
Y3aTHIU KaHATHHH TOBYII YacToTanu Kanaa — TUYK neitunanm.
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TUKHuuEr kupuiuMaa HucOuit (ymyainr) CaTXMHMHT MebEpJaHraH
(HOMHHAIT) KaTTAMIH Pigp=13 ABMO, TUK HUHI YHKHLIMAA 3Ca Pyy=14
nBMO ra Tenr. VIUOB CHTHAJIMHMHI YacTOTAcH fy=1020 I'n (Marapu
800 I'n) ra TeHr, ne6 xabyn kunuurad. Ilyunait xunu6, TUKHMHr
HOMMHAN KOJAHK cyHUmM A= - 17 nb ra tenr, asbhu TUK 17 gb ra
TeHT Ky4alNIIHU XOCHT KU du.

AA xonn, a6

43

22 :
0 ' ' > f,xm
o | 030406 102 24 3 34

1.17-pacm. TYK KONLOKMK CYHHIUMHHHF )OH3 OFHLLIAPH WAGIOHH.

TUK HuHr »3ddexruB y3aTUna€TraH 4YacToTajiap MOJNOCacH
(Mypakxkab Ba MakcHMMan Y3yHIHKAard) naed, YHHHT yerapaBuii
yactotanaps (0,3 Ba 3,4 xI'n) ma Ar xonauk cyuum 1020 I'u (unrapu
800I'n) uwactorapmaru Konguk cyHumpaH 8,7 nbra karra Gynrau
jJacToTanap nojaocacura aiiTunaau.

AA; KONAUK CYHUIIHUHI HOMHHaN KuiMat (-17 ab) maH oruiina-
PMHHHT dactoTaBuif Ttascu¢u 1.17-pacMaa kenrupunraH mabioH
Yerapacujaa GYNHIIM Kepak.

Konauk CYHMIIHMHI 4YacToTaBHit TaBcH¢Hra KyHunran Ttanad
6axkapunumu yuyyH, 2500 kM y3yHaukpard opauid KaHan y4dyH
TacHU(HUHT HOTeKkHCHMrH (TeHr ¥myoBnu 3maciuru) l.1-kaneanpa
KypcaTuiraH yerapanapaa sxofnairas 6¥IHLmg Kepak.

1. 1-xcadean

fxI'1 03.04 | 04.06 | 06.24 | 24.3,0 | 3,0.34

AA,,, 1b 1,4 0,72 0,6 0,72 1,4

®dasa-yactoTaBuii Oy3unuminap cy3namyB  CHCHAJUIAPHHHHT
y3aTHNUIH cHgaTura kam TabcHp Kunaau, nekud TUK naH Gomika
6upnamMuM CHrHa/UTapHM y3aTHiia xaM ¢oiifananunrainura cababnu,
KaTTa dasa-yacToTaBuil Gy3HHMILIapra KM rypyXaH yrum BaktH (I'VB)
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YacToTa TaBCUPUHHUHI HOTEKMCIHrUra Wyn kyiu6 6ynmaiiau. LllyHuHr

yuyH 2500 KM y3yHIMKAar# ofimii kaHan yuyH I'YB muar 1900 I'p

4acTOTaJard KMHMaTHAAH YHUHT Oruiuy MenépiaHanu (1.2-xamBain).
1.2-ocadsan

f, |104]06!08[101,4]1,6(2,2{2,42,8|3,0]3,2]3,3
K

AT, 2,4 1,5 1,1 0,6 0,4 0,1 0,1 0:15 0:45 0975 1:35 1,9 :
MC |

Tabumiiky, Mypakka® KaHajanap He4uTa ONOWIA KaHaNJZaH TaIIKUJ
KMIHHraH 6yica, ym6y kaHan yuyH I'VB HHHC OFHMIM LIyHYa MapTa
karra Oymagu. TYKHuMHr aMmmrtygaBuifi TaBcHH KyiHmaruda
MebEPIaHaaU: YIYOB CUTHAIMHHUHT CaTX¥ HOJN YNYall caTXJu HyKTaza
OVYUIl yerapacupard WcTaraH 4actoraga — 17,5 mam +3,5 ab raua
y3rapraifa, oaaui KaHaTHUHT KonauK cyHuid 0,3 ab raya aHuKnukaa
Y3rapmacniurd kepak. Onguit KaHan y4yyH HOUYM3HKIM Oy3uiuuuiap
KO3 UIHEHTH y3aTHILHHHT HOMUHAN catxuaa 1020 I'n yactoraxa 1,5
¢ous (3-rapmonuka G¥yiinya 1 dous) faH OIMIMACIUTH KEPaK.

Menbépnannin TYK kupuill Ba YMKHMII KapIUMIMKIAPDHHUHT TAUIKH
3aHKUpNIap — lOKJIaMa KapUIWIMKIap: Y3aTHJIa€IraH CHUTHAJUIAp MaH-
GauHuHr WukM Kapummurd (Z),) Ba Iokiama Kapunumrd (Zp,) ra
MYBOQHKJIALIYB Aapaxacura xaM Terumumaump. TUK HHHI KMpHII Ba
YMKMII ~ KApUIMJMKIADH ~ aKTHB  Kapunumxmap  6ymib,  ynmap
Ry Rua=60 OM ra tenr. KaHaJHMHT KHPHLIM Ba YHKHLIH CHUMMETPHK
6yimmum kepak, O kalitnmx koddduuneHnTnapy &Eku A; MYBODUK-
NanIMaraHnuK (KaTHIN) CYHMILW TETMILTH PaBHIINA KyHuAarujiapra TeHr:

I | 210 "

|Z +Rmp){ I(Zz,o Rm)

éxu A4, —201g3_-=—201g5 (1.48)

ynap Moc paBuiija 10 ¢ousznan €xu 20 ab naH omMaciuru kepax.
Xanakutnap KyeBatd TUK opkanu y3aTHJMII CHPATHHHHT MYXHM
kypcatkuuu XucoOnaHub, ynap mcopomerp (mcodoc — IOHOHYA C¥3
6ynu6, y «moBKHH»HH uopanaiinu) ned atanmanuraH Maxcyc ac606
6unaH yiryaHanu. [IcodpoMeTp TYFpualIHUHT KBaJPAaTHK TaBCUHra sra
BOJNBTMETPAHP. ByHpalt TaBCHHHMHI TaHNAHMIUM KyJIOKHHHI aHpHM
MaHGaNapMHUHT IOBKHHIAPUHH YIAPHUHT KyBBaTH cudaTHia HHFHILHM,
KYBBarT 3ca KyWIaHHII KM TOKHHUHT KBaJpaTHra MyTaHOCHONUIH 6uiaH
Tymystapunagy. IlcodoMerpnap onataaru KBaJpaTHK BOJBTMETP-
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JapAaH ylapAa Ce3rHpIUKHUHI YacToTara OOTNHKIHTHHUHI MaBXyH
nurd 6unan ¢apxnaHany. Yy OOFIaHHII KyJOKHHUHI XaNaKHTAap Bi
[IOBKHHJIAp CIIEKTPUHMHI TapkKHOWra KHpyBHH aipUM 4acTOTaapr:
TYplM caTXOard Ce3rHpAMrHHH Xucobra omagy Ba y YJI4YOB4I
nicoOMETpUK GUIETp OUNaH WaKILTaH THPUITATH.

IlcodomeTp kupummra Honm ymyamt catxau 800 Iy uyacroram
KywiaHui Oepuiraiia YHHUHr Kypcatkuud 775 MB ra teHr 6ynamm
Boiika yacroranapaa yima KYpcaTKHYHH ONHMII YYyH KYMHHYa yndyan
caTxy HoJjaH katra 6ynumu kepak. [Tcodpomerp 6unan ymaanrad Uy,
xanakut Kywianumn U,y 3ddextus xywtanumra Upcop=KqaUsg,
MyHocabaT opkanu OornaHran, Oy epgaru k, HU ncogomempu
ko3pduyuenm peiiunagu Ba y k,=0,75 ra tenr. Xanakumiap B
LIOBKHHIAPHUHT nicodomeTp OuMnaH yn4aHraH KywlaHHIIWHH ncodo
METpHK KywiaHuiml AeHunanu; 6ap3u R kapumimukaa ncogomerpH
Ky4IaHHIO OMIlaH aHMKJIaHaJuras KyBBaTHH IICOQOMETPHK KyBBa
meiunant Bay Wocop=ks' Uspa /R=0,56U %t /R ra Tenr.

Texuc crnekTpiu XalakuT KyBBaTHHUHI 0,3-3,4 kIl yacTOTa1q
nonocacuaa mncopoMeTpHK Yiadauulapaaru ypraya caTX¥ YHHH
amangard (3¢¢exkTHB) KMiAMaTIapuHH YI4allilard CaTXura KaparaHx
2,5 nb (&ku 1,78 Mapra) ra kuuuk Oynamu.

Ommuii KaHa/IapHUHT MaKCHMall COHMAAH Tapkub Tonral
MakcuMan ysyHiaukaard TUK HHHr Hon ynvami caTXd HyKTacKHAar
XanakuTHHHT NcodomeTpuk KyBBatd S0 000 nBTO (Hon HucOmit carxm
HYKTacuJaru ncogomempux TMHKOBAaTT)ZaH OPTHK OYIMaciuru Kepak
XanakutHHHI 93¢ ¢exTuB (YnyaHMaras) >kOM3 KyBBaTHHHHI TETHILII
kuiiMati 87 000 nBT0 HM Tamixun xunagu. 2500 kM y3yHIIMKZar
ONIHM KaHangarv XalakdTHHHT ncodomerpuk kKyeBatu 10 000 nBTl
JiaH OIIH6 KeTMACITUTH Kepak.

Tenedon curHammapunuar TUK kupHmppard yprada Ba 4yKK
KyBBaT/IADHHHUHT KOM3 KaTTAJIMKIApH XaM MEBEPNAHANH: KyBBATHMH
HON HHUCOMI caTX)IM HykTagard ypradya kuiimatd 32 MxBT0 HH, 4yKK
kuiiMaTd aca 2220 MKBT0 HU Tamixui 3Taiy.

TUK HuHr qunaMuk auana3ody 30-35 b xaTTamMKHH TAlUKWT T3 H.

TUK w4acToTanap NONOCACHHHUHI KEHIJIMIHMHH, Y3aTH/Iaérral
CHTHAJIHUHr ¥praya KyBBaTWHM, XaJaKUTHHMHT VIJaHMaraH KyBBa
THHHHT KHHMaTHHH Ounuwmn roxopuzaru Oanmma (1.43) dopmym
épmamupa TUK HuHr jrkasum KOOMNMATHHH Oaxonallira HMKOI
6epamu, y TaxMHHaH 25 KOMT/C ra TEHI 3KaH.
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ToBynuiH HSWIMTTHPHI KAaHaJH. TOBYIUIM  3LIMTTHPHLI
CHTHAJUIAPHHH y3aTuuira Mymxamiairad 30-15 000 I'y (50-10 000 éxu
806300 Twm) OYYIl nu HamyHaBHH y3aTHII KaHAIHHH IOKOPH
(MKxHHYH, y4uH4Y#) cMH(uUra oux ToBynuy summTTHpuin kaHamd (TK)
dedunagu. HamynaBuii TK ra TeneBHIeHHEHHHT TOBYIIHH Y3aTHO
60pyBYH CUIHAJIApMHH Y3aTHII KaHAMIapH KHPagH.

TK 4vactroTanap nonocacCMHHMHI KEHIVIMTMHH HYTKHMH Ba MYCHUKUH
JACTypiapHHH KaliTa SIIUTTHPUII cudaTura MabiyM Japaxala TabCHP
KWJIYBYH TOBYLIJIH 3MIHTTHPUII OHpJIaM4H CHTHATHHUHT Gapya TallKuiI
STYBYMIIAPMHH Y3aTHIIHM TabMHHIaiauran kunub tannanagu. TK HHHT
3ddexTHB y3aTunaérrad yactotanap nomocacu (DVYUII) cu neb, yHUHT
yerapasuil yactoTtanapuaa Koaauk cyuum 1020 (800) I'u yacrotamaru
Konauk cyHumigaH AAp=4,3 b maH ommalizuraH MHKIopra karra
6ynran yacToTayap nonocacura aiTHIagH.

TK DVYUII HuHr Kyiiu yerapasuii yacrotacuuy ogaraa 30...80 I'u
neb, xabyn kunuHamu. HOKopH derapaBmii 4YacTOTaCMHHUHI KuHMaTH
SIIATTUPHIN JNACTYPJapUHUHT TaKCHMJIAHHIIMHY amaira OLIMPYBYH
SIHTTHPHMIN KaHANH YCKyHacH Ba TPaHCIALIMA TapMOKJIAapH YCKyHa-
CHHMHT TaBcu(uiapH OpkaM aHukIaHagu. KynruHa xomnapaa Oy
yacrotaap 6.300-15.000'y uerapaga »oiinamanu, gekuH TK HHHT
yerapaBui yacTOTaNnapMHM KaThbH#l Tap3fa IIyHAad TaHJall KEpPaKKH,
DOVUII yeTku yerapaBuii yacToTanapuHHHT kynadTmMacu 450 000-500
000 Hu Tamkuna sTHIM kepak. Kypcartuirad LiapTAaH aH4ya Karra
oruuutap TK opkanu xabyn kunuHaéTraH AacTypaa mact (OkapaHrcus
TeMOp) EKH 10KOPH (>kapaHIIM TEMOP) TOHNAPHHHT YCTYHIMK KHJIHIINTa
onunb kenaau.

TK ma aMnauTyma-yacToTaBHii Oy3unMiuiap TOBYIUHHM TALUKMJ
9TyB4YMIap OGanaHANUINIApUHUHT ¥3apo HHCOATHHHM ¥3rapTHpaiH.
Dlyuunr yuydn TK HHHr KONAHK CYHHIUH 4YacTOTaBUH TaBCUGMHHHHT
HOTEKHCJIHIrH ¥pTa uacToTajtapga +(1-2) nb man Ba DVYIl HUHT
yekkanapua 3ca +4,3 nb naH karra 6¥IMaciury kepak.

Kynok yactoraBhii Taxaujutaruy xucobnaHaiy Ba LIYHUHT YYyH Y
taza-uyacrotaBuii Oy3unMuLIapHM KaMm ce3aaud. BHpOK, IOKOPH TOBYIU
OanaHaNMKNapyUa SIHTTUPUII CUTHATHHUHT OOEpTOHNIApH YpTacHAarH
¢dazaBuit y3apo MyHocabaTiapHMHI KaTTa Y3rapHIWIApHHH TOBYIU
TeMOpH Ba OalaHIJMrHHUHr Y3rapuinu cudartaa xabyn KMIHHAIH.
Dyuusr yuyn TK na ¢asa-yacrotaBuii Oysunuuiiap xou3 Oy3HIMLI-
napoaH katta Gynamaciaury kepak. (I'VB) munr TK HMHr macTkm
yerapaBuit 4vacroracu Ouman 1020 (800) ' uyacTotacH ypTacumard
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¢dapx 50...80 mMc naH, wxopu yerapasmuii yacrotacu 6unan 1020 (800) I'u
yactoracH ypracumard ¢apx 3ca 10 Mc gaH opTHK Oyiamaiiauran
KaTTalnHK OMJIaH YeKJiaHaH.

DIIMTTHPHII CHTHANNAPHHHHT AMHAMHK JHaNa30HU JKyAa KeHT.
3amonaBuii TK OyHmali IMHaMMK [Hana3oHIard CHUTHANIAPHH
y3aTHIUHH aMajira owHpa onmaiigu. KaHan opTukya mokiaHranaa y
CIOKOpH» JaH YeKJIaHa[ M, XaJlakuTnap OynraHma 3ca «mact» AaH
yeiiaHand. TK HuHr 40 abnu AuHaMHK QUana3soHHHY KAHOATIAHApIH
ne6 xucobnam MyMknH. Kenu® 4MKHIM >KUXaTHIAH Xap Xui Gynrax
XajlaKUTHapAaH XumosnaHraniark 60 ab f&H macTra TyLIMAac/uTy Kepak.

Opataa HOUM3HKJIM  Oy3wnMuUIap KaTTaNHKIapHHH  KYpHO
yykyiora k, HOYM3MKIH Oy3unuuminap koapduuneHTHra Kapab pyxcar
6epunanu, 6y xoapduument 0,03 man xarta 6ynmmacmuru kepak. TK
HUHI napameTprapy Ba TaBcubumapura KyduiaraH Ttanabnap
1.3-xagBanna KENTHPUIraH.

I xm y3ynnuknard TK 4yHkHIIMAary CHrHaJIHHHT MaKCHMaJl CaTXH
6HlaH XaNaKHTHHHI NCOQOMETPHK KywWIaHHID CaTXH ypTacupaaru ¢apk
An=53+10 1g (12500/]) dopmyna opkany aHUKIAHAIH.

IOxopu cundra oun TK konmk CYHHUIIWHHUHF JXOH3 OFHMIIM
Ky#unarunapaas ubopar: 30 naH 50 'y raya yacroranap mosocacuaa
AAL=4,35 nb ra; 50 gan 10 000 I'u raya yacrortanap mosocacHaa
AA,=1 nb ra tenr Ba 10 000 man 15 000 I'y rasa uacroranap
nonocacufa sca 6y oruwi 4,35 nb nau ommaiigu.

1.3-orcadsan
IMapametpnap, | VYnuop | ToBywMH SIHTTHPHLI KaHATHHUHT CHHOH
TaBcudap OHpRHIH IOKODH OuUpHHYH HKKHHYH
OYYIT HHHI KEHTJIHTH Iy 30.....15 000 50... 10 000 80...6 300
1020(800) "'y
4acToTanard KOIAuK ab 0+2 0£2 0+2
CYHHII
Houusukm
Oy3uuuLiap 0,0008...0,018 0,01...0,03 0,01...0,03
x03ddunueHTH
I'YB HHHI HOTEKUCIUIH
(TeHr yn4oBaH
3MAaCJIHTH)
tewtuom MC 12 80 80
toow'tmm 2 2 10
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Hzox. By epaa tyz; —[YB HUHr MHHMMan KHIfMaTH; tg — r'vB
HuHr OVIIY HuUHr Kyiid yerapaBhil YaCTOTACHAAIHM KHIMaTH; t,o, — [ YB
HHHr OYYIT HHHT JOKOpH YerapaBuil yacToTacHaru KuiMaTH.

bupunuu cunora oun TK KOMOMK CYHUIIMHUHE ou3 oFuiuu: 50
Jax 100 I'u raga Ba 8500 gau 10 000 'y raua yactoranap nomocanapuaa
4,35 nb mau kuumk 6¥nMaitau, 100 qan 200 I'y raya Ba 6 000 gax 8 500
't rada gacrortanap mosocanapuaa 2,5 ab ra tenr, 200 gan 6 000 'y
rada JacroTajiap nojocacuna Oy xuitmar 1,7 b naH katTa 6yamaiiau.

TK HMHr KOIOMK CYHMIOM  YacTOTaBHH  TaBCHGHHHHT
HOTEKHMCMIWIMTH Nacaiiuil ToMoHra 1-1.5 nb naH omMacnury xepak.

TacBap kamanu. Tyna paHT/IM TENEBU3HOH CHrHANHHU y3aTHIUTa
MyJDkaJlJTaHraH HaMyHaBHi KaHaTHY TacBHP kaHaad — TK neitunany.

AHMKIHK TeJIEBU3HOH TaCBUP CHPATHHUHI MyXHUM TaBcH(pIapHIaH
XucobnaHagy, y KaHATHMHI TacBUPHMHI 3HT Malifia AeTanlapura4a
y3aTa oMl KOOHJIMATHHY aHUKJALIra UMKOH Oepanu.

TacBHp aHMKIHIH y3aTyBYM TelleBU3HOH TpyOkajzaru &HuiyB4YH
JOFHMHT Yr4amnapy, Kagp axpanaéTraH caTXJapHHHr coHM, JVYUIl
HUHI KeHrurd Ba TK HHHr 1y dacroTajap MOJIOCacH derapacHaart
JacToTaBuH TaBcuduapura OGornmk. TacBup kaHamm OVYUIl HuHr
KePaKIH KeHIJIMIMHHE KyHuaary #yciHaa aHuKIam MyMKUH:

y3aTuna€traH TACBHPHHHI Xap XWI EpUTHIraH MaHaoHNIapH
ypracupard derapara BHJIEOCHTHAN KY'WIAHWLIMHUHI CaKpaICHMOH
ysrapuuin Moc kenamd. KyWlaHMUIHMHT Ty Y3rapuinl BakTH (AbHH
curHan (GpoHTHHHHT JABOMMIUINIH) TACBHpP YErapaCUHUHT aHHWKIINTH,
éitnnaéTran Hyp KECUHMHHHHYT YT4amlapy Ba EMUNUIN Te3NHrUra 60FIHK.
TK unkuimipard curHan ¢poHTHHHHI JAaBOMHUINMIH  OOINJIAHFUY
CHrHal (POHTHHHHI JaBOMMAIMIMAAH KaTTa OYnamu: T¢=TiptAT.
TacBupHu eTapnu Japaxana aHHK KaHTa THKIam Y4YyH, t5—>0
6ynranga TK omwMpaauraH cHrHajl JaBOMUIIMIMHUHT KaTTaJIAUiHIIN
HYPHHHT TaCBHPHUHT 3HT Maiifia 3;ieMeHTNIapH 0¥iinab t, XxapaKkaT/IaHHII
JaBOMMILIMIHAaH KaTTa 6YnMacnur kepak. Carxnap cosu Z.=625 kaap
(Zx =25, t= 0,083 mxc) Gynranpa, TK opkanu y3aTunaérradH cCUrHalil
¢poutuHuHr maBomuitird At = 0,083 MKC 1aH OLIMACIHIH Kepak.

Arap TK O...f, yTkasuln nomocacHia 4acTOTaBHi Oy3WITHIILIapHU
BY)KyZra KelTHpMaca, Y XOJiia KywWIaHHLI CakpaliuHMHT $cub Gopuin
JABOMUIMIMTHHUHT OIDMIOH AT = 1/f, HHM TalIKMN 3THLIM MYMKHH.
Bynpan BuwieocHrHan TpakTHHHHI IOKOPDH 4YerapaBHWii dactoracu f, =
1/(2AT) = 1/(2t,) = 1/(2-0,083—10'6) ~ 6 MI'u naH mactaa OyiaMacimru
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Kepak, paHr 6epyBYK CHTHATHUHT TECHLLUIM IpajalMsIapiHy y3aTUILIHH
xucobra onmu6, yHu 6,5 MI'u ra teHr, ne6 kabyn xunuuagu. llynpai
K6, DYUIT 0-6,5 MI'n auana3oHHH srajtaiau.

DOVTIY yerapacuparu yactoTaBuii Ba ¢a3aBuii Oy3unuiLIIap koH3
Oysunuiinapaad karra 6¥nMacivru kepak, akc Xonga yjap Tydaiinu
xocun O6ynaauraH BUIEOCHTHAIHHHI aMIUIMTYAaBui Ba (a3aBii
TalIKWI STyBYMJIapd YpTacuparm MyHocabaTJapHHHI Y3rapuuuiapu
TENEeBU3UOH TPYOKaHUHI Kabyn KWIyBUM 3KpaHHIA BHAEOCUTHANHHHT
KYPHHHILKHYU Oy3a1u.

TK Husr Ttascudmapura, DVYUIl yerapacupa kyiiunran tana6-
JIApHU aHMKJIallAa KyHuaarunapHu xucobra oauum 3apyp:

TacBupHMHTr &puTmiarad MaiifioHnapu ypracugarn  (apkka
3MHACMMOH KYPHHMILJATH Tip GPOHT AaBOMHHNHKIH AU KyunaHuiira
sra BujeocHMrHas moc kenmagu. Arap TK Ky#u uvacTtoTanapHHHT
fi=6,5 MI'l ra TeHr kecMa wyactoTara 3ra KyHM 4HacToTald HAeas
GuneTpHUHI TaBcudnapura sra OynraHfa 34, Yy XOJiAa KaHaJIHHUHT
yukuinuaard AU, Ky4IaHHIIHMHT 3MHaCH Typ>Tiy OYnran ¢post
nasomuinurura, AU, kyuraHMiiHM Oenrunam 3ca  TteOpanMa
XyCycHusTra sra 6ynap sau.

TeOpaHMa >xapa&d JaBOMUHIUIY f, HUHT Kuupaiuiy 6unan jcub
6opanu, Goulnanruy CUrHan GPOHTHHHHI Ty CH KaH4a KMYMK O¥iica,
OUpPHHUYH, SHT KaTTa OTKMHHMHI KMHMaTH IIyHya KaTTa 6ynagu. Ty —0
6ynranna, otkuH 0,09 AU, ra spuuiazgy.

CyuuwHuHr 0...f; nomocaga MOHOTOH (H4aCTOTAaHHHT YCHUILIMra
MyBOoGMK paBHLIIA) YCMIIM Tyy HH OIUMpagHM Ba OTKMHHH
kuupaliTupaay. CYHHIIHUHT MOHOTOH KHYpaiumu Teckapd 3¢dektra
onu6 xenagu. CYHUUIHHHT MOHOTOH Y3rapumu yTuul xxapaéuura Y UI1
HUHT (akaT IOKOpH YacTOTajlapilariHa YHUHI IaCTKW HacTOTalapHAaa
CYHMIIHUHI XyAAH IYHAAH MOHOTOH ¥3rapMIIM KaTTalurura Kaparaijia
KaMpOK Tabcup KuUNaad. CYHHUIHUHT TYJIKUHCHMOH Y3rapHIH acocuii
curhanra Hucbaran Bakr OYiiMuya CHJDKHIaH KylMM4a CHUrHasap (akc
CaJl0-CUTHANIAPH ) HUHT XOCHJI OYIMIIIMIa ONUO KelaaH.

Qa3a-4yacToTaBHii TaBCH{IAPHHHI MOHOTOHJIMTH YHKHII KydJja-
HULIUHUHT Ycub® OopHill BaKTHra YyH4Ya TabCHp KWUIMaiIou, NeKuH
OTKHHJIApHH KECKHH CYPaTAa OLIMpajJy Ba MUMIIYJBbCIH CHIHAaJIADHHHT
Ol TOMOHJAarH Ba OpKa TOMOHAArd (POHTIAPUHUHT HOCHMMETPHK
Oysunmuunapura cabab 6ymamgn. a3a-yacToTaBHi TaBCH(IApHHHT
TYNKMHCUMOH ¥3rapuiuid acocuif cursanra HucbGataH BakT OyHmua
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CHIDKHTaH Xap XWJI KyTONH KyluMua curaannap (akc cajo-CUrHasiapw)
HHUHT Xocua 6¥nuiunra onnd kenamgu.

YacroraBuit Ba ¢asaBuii Oy3unuiiap Ky3aTHIaJurad 4actoranap
Juana3oHy KaH4a IOKOpH Oynca, Oy Oysunuiunmap yTum jxapa€Hura
LIYHYa KaM TabCHP KUJIaH.

CurHannapHuHr (QpPOHTIApHHH AABOMHMIHIHHUHI KaTTaJIALIUIINA
TaCBUPHHUHT KOHTPACT/IMTMHU KaMaWTHPanH, KyWIaHHIIHUHT OTKHHIApH
3Ca TacBUp MalJJOHH BepTHKaN YerapalapyHUHI XOLIHANAHUIINTA ONUO
kenaay. Kymumua uMnynscnap takpopuit (acocuii TacBupra HucbataH
CHJDKUTaH) TACBUPHU XOCHI KHUNAfH.

TK HHM Tamkun STyBYM TYPTKYTONMKNAPHUHT KUPHLI-YHKULI
KapLIMIHKIapHHU Moc GYnMacnukiapd XaM Takpopu# TaBcH(IapHUHT
xocun 6ynumura cababuu OYIHIIM MYMKHH.

Hounsuknn Oy3uwnumnap (KaHalHHHT aMIUINTYAaBUHil TaBCUQHHU
HOUM3MKIHIH Tydalinu ro3ara KejiraH) TeNeBM3HOH CUTHAJUIaPHHHT
aMIUIMTyJanap KeTMa-KeTIMIHHH ¥3apo MyHocabaTJIapvHMHT, OEMak,
TaCBUpP 3JIEMEHTIIAPUHHUHT ¥3ap0 EPHTHITAaHJIMK MyHocabaTJIapHHUHT
y3rapuimura onu6 KenanM. YTa HOYH3HKIM Gy3WNIMIUIAD, CHHXPO-
HHU3aLHA TH3UMHHUHT MebEPAA HLILIAIIUHYA OY3UIIH MYMKHH.

Kenu6 uuuiid Ba XYCYCHATH J>KHXaTHAaH Xap xun Oyirad
XaJlaKUTIap TENEBU3WOH CHTHAJUIAPHUHI Y3aTHJIMII cudaTHra Typiuya
TabCUP KUNAJIH.

YacToTacH sApUM KaApriap 4acToTacura Kappaiy OynraH naBpuit
XaJlaKUT KUHECKONl 3KpaHWJa KOPOHFU TOPH3OHTaX IOJIOCATAPHHHT
naiisio 6ynuinura onu6 xenanu. Kopaiiuil napakacH XanakMTIapHHUHT
aMIIUTyfanapura, OSKpaHJard KOPOHFH TIIoJiocajap COHH  3ca
XanaKuTiap Ba SpUM Kaapjiap 4acTOTalapHHHUHT ¥3apo MyHocabaTura
OOFNIMK: XaNaKUT 4aCTOTaCH KaH4a IOKOpH O¥iica, KOPOHFH HoJjocanap
LWIyHYa Ky 6Ynanu.

Arap XaJaKdT 4YacTOTacH sIpUM KaJIpHUHI TaKpOpJIaHHLI
JacToTacHra Kappaid OynMaca, y Xo/a KOpOHFY MoJiocanap BEPTHKa
fiyHanuuiaa cuikuii 6onaiian. XanakuT 4acToTacH OWiaH yHra sSKMH
6ynraH fApMM Kagpnap 4YacTOTaCHHMHI TapMOHHMKacH YpracHiaru
$apKHHHT KaTTaNaluMIIK OUITaH CUIDKHII TE3NUTH Yca 6opaau.  Catp
YacToTacHra KappajiH, f# YacTOTamM [AaBpHH XanakuT, sbHH f,=mF,
6up caTpHM y3aTHUIl Mo6aiiHuJa, BHACOCUTHAN Ky'WIAHHIHMHHHT m
JAaBpHil ¥3rapHlIapHHM XOCHN Kuiamu. By kuHeckon 3kpaHHZAA Xap
6up catpaa éputunrannury 6yiuua anMallHHyBYH COXANTAPHUHT XOCHI
6ynuumra  onu® xemamu. CaTpHH y3aTHII BakTHAa  XaJaKuT
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JlaBpJIApUHUHT GUp KaH4Ya COHM YTraHuurd cababiu, xap Oup keHHHIH
CAaTPHUHI KOPOHFM Ba &pyF COXajlapH aBBaIl'M CATPHUHI XYIIM UIyHIa
yxuiam coxanapd cHHrapu G6ynamu. KajpHu y3aTHil BakTHA2 XalnakuT
JlaBpJIapUHUHT OMpKaH4Ya COHHM YTraHauru Tydaiinu, xap OMp kefHHIH
KaJpJari CaTpHUHT &PYF Ba KOPOHFU COXalapH 3KpaHja ¥3 XOJaTHHU
caxnaitad. XajmakuMT 4acTOTaCH KaH4Ya IOKOpH 6ynca, 6Up caTpHH
y3aTHII BaKTHAA ¥TraH XalnakuT AaBPIapUHUHT COHHM IyHYa KT,
9KpaHjAa XOCHA OGynasuraH KOpOHFM MOJOCAJiap COHM UIyH4Ya Kym Ba
yJapHUHT xap 6upH myH4a Top 6¥namu. CaTp 4yacToTacura Kappaiu
6¥1Maran 4acTOTajM AaBpHii XalaKUT, KMHECKON 3KPaHHAA XapakaTryaH
KM nosiocasnap TYpJapUHUHT naitgo 6§muimra onub kenaau.

Kucka MyAanaTn¥ uMNynsCid Xamakutnap €EpyF Ba KOPDOHFH
FOpPU30HTaJl NONOCAaYaslapHUHT XOocun Oynmiuura cabaGuu Oynanu,
YNApHUHT Y3YHIMTH UMNYJBCIH XaJaKUTHUHT AABOMHUIHIUTUra GOFIHK
6ynaau.

®nykTyalldOH XaNaKUTIAAPHHHT OTKUHJIApU KHHECKONMHUHT TYpJH
coxalapvaa TapTubcu3 maigo OynanguraH Epyr Ba KODOHFM HYKTa-
JApHUHT XocuN Oynuumura onu® kenagu. DaykTyaunoH xajlaKMuTiap
eTapnu Jjapakaja kynm OyinraHaa MUIATWUIOBYM HyKTanap Kabyn
KHHMHAETraH TaCBHPHUHT aHUKJIMIM Ba KOHTPACTJIMTHHH MacaiTHPYBYH
IOMNKa MapaHK® XOCH KHIaIH.

TKnaru yactoTaBuii 6y3unHUINapHUHT MEBEPH mabnoHnapra kypa
6enrunanagu. HOkopu uerapaBuéi uactoracd 65 MI raya Gynran
KaHanfap y4yH, KOJAMK CYHUIIHUHT YacTOTaBHif TaBCUOHHH uieaniaH
oruwin * 2 ab arpodupa Ba 0-1,2 MI'u nuamasoHaa rypyxJid YTHIO
paktu (TVB) 0,3 mxc arpopuama oruutapura, 1,2-6,5 MIn
YyactoTanapia KONAMK CYHUIIHWHT 4YacToTaBU#f TaBCHUGHHH MOHOTOH
kaTTanamwnmy 2-4 16 atpoduna Ba F'VB yuyn aca +0,5 Mkc aTpoduna
OFHiNIapura Hyn KyHuaanu.

Taceup curHanu keHrnUruHMHr TK HMHr YMKMLIMZAA Ya4aHraH
¢nykTaunuoH xanakutra Hucbatu 99 dous sakT Aasomuna 57 b xan
kuank 6¥nmaciauru xepak. By muxgop 0,1 ¢ous BakT naBomuga 49 nb
raya xkamMauiy MyMKHH.

TacBUp CHUTHAM KEHTTMIMHUHT A@BpUil XaNaKMT KEHIJIUTHra
HucbatH KyHuparunappaad kuuuk Oynmacaurn kepak: 50-100 I'u
yacToTajap nonocacuaaru xanakurt yuyH 30 ab gan; 1 kl'u gan 1 MI'n
rada 4actoTtajap nonocacuaard xanakut ydyH 50 gb aaH Ba 1 gaH 6
MI'n raga yactotanap monocacugard xanakut y4yH {50-4 (fy-1)} man
Kn4yuk 6Yamaciuru kepak, 6y epaa fy - xamakut vacroracu, Mlu. TK
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KMpDHIl Ba YHKMII KapIIMJIMIJIAPUHUHT Oup-6upura MyBogMKIan
Maraunaukiapugary (kadtumu) cyHumy 24 ab xuyuk 6yiMaranna, 6
KapIIMIHKITApHAHT HOMHHAJ KaTTanurd 75 OM ra TeHr 6¥nuumm kepak

Kenr nonocans Ba pakamJu Kanaiaaap. Keur monocanu kaua
(tpakr) unapra: OGommanrud rypyx (BI'KK), Owpnamuu (BKK
pkiunamyn  (MKK), yunamun (YKK) Ba Ttypraamum (TKK) kew
oonocany KaHaulap KHpanM. TenekOMMYHHKAlMs TapMOKJIapuj
GornmaHuIIHY TaKHII KMIMIN y4yH 6y KaHaJUTapHUHT MapaMeTpliapy B
TaBcH(apy, yiapHH TAlIKHJI KWITaH YCKyHanapAaH KaTbHil Hasap, 61
XWI MebEpiianral 6Y iy Kepak.

KeHr nonocany kaHaJUIapHUHT 3JeKTp TaBcu(iapy Ba nmapamery
Jlapura Kyiiuiurad acocuii Mebépiap 1.4-xanBaija KeNTHPUITAH.

HomuHan ymyam caTxJiapd, KOJAMK CYHHII Ba aMIUTUTYIaBH
TaBCHU(} KaTTAHKIApH OOIINAHFUY TYPYXIH KEHT HOJOCANH KaHaI y4y
18 xI'u, Oupnamuu yuyH 82 w1, uxxunamun yayH 420 kI i Ba y4iaamy
yuyH 1545 k11 yacToTanapaa yn4aHagy.

1.4-acaoea
Iapamerpnap Ba HaMmyHaBu# keHr nosiocayiu kaHawiap
TaBcHaap BI'KK BKK HKK YKK TKK
D¢ dexTns yaTuna&rra
4acToTanap nojoCaCHHHHT 12,3... 60,6... 312,3.. | 8126... 8515...
yerapanapH, kI 1 23,4 107,7 551,4 2043,7 12388
Kupuu Ba unkuin
KapUIHJHKIapHHUAT 600 150 75 75 75
HOMHHa1 MHKIOPH, OM
Homunan nucbuii yuaiu
JapaxxacH, 1bM0:
KHPHLUAA, YHKHIIAA -36 -36 -36 -36 -36
-14 -23 -23 -23 -23

Konauk cynuu, ab =22 -13 -13 -13 -13
Konauk cysui yacrorasuit
TaBCH(HHMHT JKOU3
HOTEKUCIIUINTH, 1B +0,87 +0,87 +0,87 +0,5 +0,15
I'ypyxnu yTHII BAKTHHHHT
KOH3 OFHIIUIAPH, MKC 10 5 0,25 0,25
nonocana, k' 10 65..103 | 330.. 900... 9300...

13..23 530 1900 117000
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Carx y3rapa€rrania
AMIUINTYZABHH TaBCH
ry¥pu YH3HKIH 6Ynanu, 1bm
<aMaHHII TOMOHHIa

yCHIII TOMOHHIa -10 -10 -10 -10 -10
IHUKTHK Ounan +£ab 24 26 26 28 30
2 2 2 2 2

CHIHaIHHHT HOJI HHCOU#H
SaTXJTH HYKTaZard ypraya
<yBBaTH, MBT0 0,096 0,348 1,92 9,6 2836
2500 kM y3yHIHMKAAru
<aHaNHHUHT YI9aHMaraH
ypTaya WOBKUH CaTXH

‘Icoatna), abm0, -42 -35 -28 =21 -16
Y3aTdiu KOOMIIMATH
CHYHK IMac, 6uT/C 82:10° | 330-10° | 165-10°| 8,5-10° | 33-10°

TenexoMMyHHKalMs TapMOKJapHAa HaMyHaBWil pakaMIH KaHai
(TpakT) nap TaUIKWJ KWIMHAOM, YJApHHHT acoCHinapd Kyiunaruiap
xucobnaHagu:

y3aTum Tesnuru 64 (1+50-10) k6ut/c ra TeHr acocuii pakammu
kaHan (APK);

yaatui Teanuru 480 (11£50-10°) k6ut/c ra TeHr cyGGupramum
pakamin ka"an (CBPK);

ysatnm Tesnuru 2048 (1450-10°) x6ut/c ra TeHr Gupnamum
pakaminu kaHan (bPK);

ysatum Tesmurn 8448(1130-10°) k6uT/c ra TeHr HKKMIAMuH
pakamid kaHan (UPK);

ysatum Tesnuru 34 368 (1+20-10%) x6ur/c ra Tenr yunamum
pakamin kaHan (YPK);

ysatuun Teanuru 139.264 (1+15-10°) k6ur/c ra TeHr TypTaaMun
pakamiu kadan (TPK).

Pakamnu kaHamnap opkasmu y3aTtduml cugatH, OKopHaa alTHO
YTHIraHHJeK XaTONUKIAp KO3b(PUIHEHTH OPKaJIH aHHKJIAHA/H.

1.5. Hkkn ToMOHNaMa KaHA/LIap
1.5.1. UXKH TOMOH/IaMa KaHA/JIapHH TAIKHAJ KH/IHII

Hkxku aboHeHT (omaM-ofaM, oAaM-MalLiMHA, MallMHA-MalIHHA)
GoFnaHMIIMAATH IHANIOTHH TabMMHJIALI YYYH Y3aTHII KaHAlH HMKKH
TOMOHJIaMa HMUUTAMIM &KM HKKA TOMOHJAaMa KaHan OYNIHMIIM Kepak.

63

www.ziyouz.com kutubxonasi



IOkopnaa xypu® ¥runraH HaMyHaBWi kaHayulap OUp TOMOHIama
xucobnaHamy, [eMax, HKKU TOMOHJIaMa - QYIUIeKC GOFaHUIIHU TalIKii
KWIHII Y4YyH, MKKMTa OMp TOMOHIaMa HaMyHaBHH-CHMILIEKC KaHal-
nappan ¢oiiganannmu kepak. byHza OMp TOMOHJIamMa KaHallJIapHHHT
¥3ap0o MYCTaKMJUIUTHHH CakjaraH XOJIAa, yjJap UKKH TOMOHJIaMa SIFOHa
tH3uMra Oupnamrupuwiagu. TenedoH anoka ¥3apo OOFIAHHIIHUHT 3HT
OMMaBHif TypH OYnrasyjMrH y4YyH, HKKM TOMOHJIama TenedoH
KaHAUIApUHU TAIIKWI KHIMII TNPUHUMIUIApHHH Kypub YuKalHK.
Bynngan kenu6 uduxagMraH y3apo OoFNaHHIIIap Ba XyJocajiap
MaBJIyMOT/IapHUHT OOIIKa TYpJapMHM Y3aTHINHHHI HKKH TOMOHJama
KaHAIAPHHH TALIKHMJ KWIHII Y9yH YpUHIM O6Ynamm.

Hkkn ToMoHNaMa OOFNaHUIIHHHT OHp MOJIOCANH TYPT CHUMIHU
tH3uMH  (1.18-pacm), TapuxaH OHMpHHYM TenepOH aNOKAaHHMHI HKKH
TOMOHJIaMa TH3UMH XHcoOnaHangu. DBynpa 6up aGoneHTHHHr M
MHkpodoHugaH Oomka aboHeHTHHMHr T TenedoHMra y3aTHII HKKU
CHMIIH JHHHSA OpKaIH f...f; 4acToTajapHUHr OUTTa monocacunaa oaHb
6opunagyn. Mkiku ToMoHIaMa GOTIaHHIIHY TallKHI KWIMIIHUAT 6yHoal
cxeMacH MKTHCOOMM >uxatiaH Ba YHAaH oiigamanum 6yiinda
Makcaara MyBOHK 3Mac, 4YyHKH abGOHeHTIapra TYpPT CHMIH
JMMHUsIApHH ynab Gepuill Tanab KUIHHATH.

_— fi-f
M D Hxxu CHMITH THHHUSA [l T

fy—fz —
T I Vxxu cumun mHus (] M

1.18-pacm. ikxu ToMOHNaMa Tene(oH aloKaHH TALIKWUJ KUITHITHHHT
6up nosocasnu TYPT CUMIIH CXEMACH.

Opatnarn abOHEHT JMHAANAPH HKKM CHMUIM OYiraHd yd4yH,
MHUKpo¢oHnap Ba TenedoHmapHUHT OyHpaa# JNMHHsANapra yjiam Y4yH
MaxcCyc aKpaTyBYd Kypunmanap - AK (tenedoH annmapaTHHHHT Kapama-
KapLiy XoHaalmi cxeMmacH)naH ¢ofinananum Tanab Kwiveany. bysna
HKKH TOMOHJIaMa OOFJIaHHMIIHVHT OHp MOJIOCATM MKKH CHMJIH CXEMacCH
xocun 6Ymangu (1.19-pacM), 6y GoFnaHMInga y3aTHII y HYHAMMINAA XaM,
bommka #yHanumpa XaM MKKM CHMJIH JIMHHAJAp OpKaJId Ba
JacTOTaNlapHUHT OUTTA MOJOCACHia aMaira OLIUPHITaNH.
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MO MKKH CHMITH JIHHHUA u T
fi..f .

B —
AK

AK
f|...fz
o g

1.19-pacm. Uxkxu ToMoHIamMa 60rnaHUIIHY TAIKHA KHJIHIWHUHT
O6up monocany UKKH CHMJIIM CXEMACH.

1.19-pacMuaH kypuHUO TypuOauku y3atum, Oup Exu Goika
Hywanuumapaa yactoTalapHMHr OutTa monocacuaa onub Gopunaiu,
y3aTHIl HYHamHIWIApHHH aXpaTHll 3ca, TaBcHapura MabiayM
tanabnap kyiunaauran Mmaxcyc AK épramuga amanra OUIHpHIagH.

Wikky cuMIIM NUHMAZAH (oiifanaHunaéTraHaa WKKH TOMOHJIaMa
OOFNaHMIUHM YacTOTAJIAPHHHT MKKHM [osocacM €pJaMmHia amanra
OLIMPHII MYMKHH: f)...f, YacToTaNapHHHr OHp (Kyiu) nosocacu A
aboHeHTnaH b aGoHeHTra y3atunmamd, fs...fq HacToTanmapHMHr 6oilka
(toxopu) monocacH 3ca b aboHenTaaH A abGoHeHTra y3atunaau. Jlemak,
OOFNMaHULIHKY TAIUKUA KUIMIUHUHT HMKKH [10JJOCANH HKKH CHMIIH
cxeMacuja axpaTyBuH KypuiaMma (AK) nmaH Tamkapd, Oounanfud
CHUTHA/TaPHMHT YacTOTaNap MNOJOCAaCHHH Y3aTHI TPaKTUra TErHUUIH
HAYHaNMIIHAHE YacToTaljlap MOJIOCACHIa ¥3rapTHPYBYH Ba KaOyJd KHJIMLID
TpakTHAAa 3Ca TeCKapd TOMOHra ¥3rapTUpPHIIHMHI YacToTanap
nojocacdra ¥3rapTHpyBYH KypHiManap OynuinpM kepak. ¥Y3atvu
AYHaNMINNapUHH  @XpaTHil, HYHanTHpyBud  QUIBTpAAp  EKH
AyHaNnTHpyBUH QUIBTPIApHHUHT alipucu neb atanaauraH Kyl Ba IOKOpH
yacTtoTany puneTpaap EpaamMuaa amanra omupunany. Mkku TomoHnama
GOFJIaHUIIHY TalUKWJI KHJTHIIHUHT MKKH CHMIIH HKKH MOJIOCATH CXEMacH
1.20 -pacMaa KeITUPHIIraH.

CurHaniuHr A craHuusgard abouentman b craHumsparu
aboHeHTra (TeckapM HyHanum y4yyH Gapua kapaéunap yxwam 6ynaau)
TeneoH CUTHAINAPYHU MKKH MOJIOCATH MKKY CHMJIH MKKH TOMOHJaMa
y3aTHLI KaHAJIY OpKand YTUIIMHM Ba yJIapAard acocHit ysrapMuLIapHH
KYpHO uMKaiIuK.

1-1 (2-2) kuckuunapra HKKH CHMIM (H3MK 3aHXHpIapAaH
dolinanaHMnanuran  TenedoH TAPMOKHHHI HKKH CHMIH TpaKTH
ynaHapy, Oy Tpakt opkamd TenedoH curHamiap fi..f; TenedoH
yacToTanap AMana3oHHIa y3aTWiaAd. By curHannap ysatuiu Ba Kabyn
KMJIHID HYHaIHMIIIapUra axpaTHil Y4YH MYJDKajUlaHraH aXpaTyBYH
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kypwiMa (1-AK) ra xemu6 Tymanu. 1-AK unkummngaH ynkaérrad Fy
yacToTanap roJjocacHaard OUpiaMyy CHTHaJl A CTaHUMANArH y3at
(A-VY3)ra kenu6 Tymanu, 6y epaa y HKKH CUMITH THHUSA (PU3MK 3aH%
opkanM ysatunadtraH fy...f, UYH3HKIH chexTpra Y3rapamd.
CTaHUMAfaH B craHuMsAra y3aTdil HYHQIMIIHAArH YH3UKIH CIIEKT
Ky#ih  uactotanu  HyHantupyBud  ¢unstp (KUDP) ©Ou
waKutaHTHpunand. b cranuusana curaan KU® 6unan axpatnb onax
Ba y xabyn wunrny (5-Kx) HmHr xupuinura xemu6 tymanm, 6y e
YHHHT f1...f, 4acToTajap IMOJOcaiu TelnedoH CrHeKTpura ysrapr
comup 6ynaan. b-Kx unKuIIKHaH YHKa€Trad cHraan b cTaHUHAHE Ka
KIWIMII Ba Y3aTHLI TPaKTJIapura axpaTHIl YYyH MyJDKaUIaH
axpaTyBud Kypuima (2-AK) ra Ba HUXOAT y TenedOH allOKaHHHT H
CHMJIM TPAKTHIra Kenuob Tylaau.

—> F,..F; Hxxu cumiu nuHHA

-.l :[:}-(;m:)-l- I -~ fr

RPN NP

F3...F4 <
1.2 0—pacM. Hxxn ToMoHIaMa GOFNaHHIIIHY TAITKH KHTHIUHHHT
HKKH MMOJIOCATIH HKKH CHMJIH CXEeMacCH.

b crasuusaman A craHuuAra ysatunaétraHna b cTaHUHSH
yzatkuud (b-Y3) na Oupnamum curHan f;—f; CNEKTPHHUHI IOK
yactotayid dyHantupysun ¢misTpH (IOU®D) Ounman axpa
onuBagurad F;—F,; 4u3uKiIN criekTpra y3rapuiliy aMajira OolIHpHIaay
CTAaHUMAHMHT KaOyn Kuiaum Tpaktga IOUYQ uM3MKIH CcHekT|
axpaTal onaaM Ba KeWH A CTaHUUAHUHT KaOyn kunruau (A-Kk)na
f> TenedoH chekTpura y3rapTHpWIaAd Ba HUXOAT Y A CTaHIH
y3aTHil Ba kKaOyn Kunuin TpakTiapura axparyBud 1-AK opk
Tene(OH aTOKAHWHT HKKU CHMIIM TPAKTHIa KeNHO Tyluaau.

KOxopuaa kypub yuKunranaapiad aéHku, A Ba b craHuusanapa
HynanTupysun K4 Ba IOUD HUHT alipunapH, y3aTHIIHHHT aXParTy!
Hynammiuura YpHaTHNTaH axpaTyBuH Kypwimamap (AK, Ba A
IITPHX JTUHUANAp OunaH Ypanrad) BasHdacunu Oaxapaau.
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TYrpupan-Tyrpu amanra OIIHpHUNaAMraH TeAe(oH aJlOKAHUHT
Y30KJIMIH KyHHIOard Mysoxasajiapra acoclanu6 aHuKIaHamu: TejnedoH
anmapaTHHAHr HaMyYHaBHH MHKpOQOHHM YMKHLIMAArd OupiamuH
CHCHAJTHMHT Ypraya KysBatd W,=1 MBT ra, CHTHATHHHT HOpMai Kabyn
KWIHHHLIMIA TYFPH KenaauraH TedeOHHHHT KUPHIIMAArH YHHMHI
KyBBaTH W,=1 MkBT ra, 6up aGoHeHTHHMHr MHKpodoHH Ba Gouika
abOHEHTHUHT TeneOHH YpracHAard >XOU3 CYHMII (KYHCH3JIAHHMLI)
Aw=10 Ig(W/W)=101g(1/10°)=30 B ra TeHr. Arap JNHHHSHHHT
cyuum ko3dduimeHTn «=nb/kM ra TeHr 6yica, y Xonga TYFpHIaH-
TYFPU aMajira OLIMPUIANMraH aNOKaHHHT y3oxiueu L=A,/a Tra TeHr
6ynanmy, y kM 1a uponanaHagu.

A, 5B

Awpous
axad
[ —— — |
F Fy F3

1.21-pacm. FOKkopH Ba Kyiu 4acTOTaIH HYHANTHPYBYH (HIILTPIAPHHHT
KyYCH3JIaHHI TaBCH]IIapH.

e - cmememaeee oo

e
FS

Tenedpon wuactotanu kanan (TUK) - 6up TOMOHNaMa y3aTHIU
KaHaiH XxucobnaHaau. Ukku ToMOHNama OOFIaHMLIHY TALIKUA KUJIHII
yuyH ukkuta TUK kepak Gynanu Ba ynapHH TenedoH TapMOKIApHHHHT
HKKM CUMJIM THHHSJIApHra ynam axpatyB4d Kypuimanap (AK, Ba AK))
&épaamMmiia amaira OLIUPHIIHIIKN KEepakK.

2 4
¢ A cramumsapnas b craAuuara 0
/A 2 6Hp TOMOHIAMA y3aTHIN KaHATH 4 \/
1
0— AK, AK, !
10— —o!
4 b cranmianad A craHumsra 32 l
4 OHp TOMORTAMa y3aTHIN KaHaIH 2 f/
L= 4 o |

1.22-pacM. MkkH TOMOHJIaMa KaHaJIHHHT YMYMHH Ty3HJIMLI CXEMACH.
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Ukk1 TOMOHNamMa kaHan Oepx TH3UMHW wdonanaiian, memat
TeCKapH OOFJIaHUIO 3aHXUPH XOCHJ Oynmany Ba MabiyM IIApOMTAApH
KaHaAJHUHT Y3-Y3uJaH Ky3rajuiuHy Kypuin MyMkrH. Mkky ToMoHIam
KaHATHUHI YMYMHH TY3WJIHII CXEMacH Ba TeCKapH OOFIaHMLWIAPHUH
XOCHJI 6yuIn My mapuHUHT cxeMacH 1.22-pacMaa KypcaTHira.

A nysHkt (A) man b nmyskr (B) ra ysaTtuna&rraHgard curHamuia
YyruimuHE kKypuO uukadmuk. CurHan A jgaru aGOHEHTIAH HMKKH CHMIT
MuHUS opkany curHanHUHr AK; HUMHr 1-1 Kuckuunapura, cyHrpa AK
HUHT 2-2 XUCKUWIapura Ba 6Up TOMOHNaMa y3aTHlI kaHaim opKaind AK
HHUHT 4-4 Kucku4napura Ba HUX0AT AK , HuHT 1-1 KMcKU4Iapu opKam
HKKH CHMJIH 3ar)KUp opkaiu b naru abonentra kenu6 Tymanu.

Arap AK, HUHT 4-4 KUCKUWIapHAaH 2-2 KUCKUYJIapHra Kenagrra
CHTHAJIHUHT CYHHMINM 4eKCH3JIMKKa TeHT OynMaca, y xonga A nai b r
y3aTUIl KaHANIWHHHI YMKHUIDHAAH 4YUKa&TFaH CHUrHan y3aTHHIHUH
Teckapy HyHaIHUIMAArd KaHATHMHT KMpHIUHra kenub Tymanau, Ba ara
AK; HuHr 4-4 xucKuuIapugaH 2-2 KUCKHWIapura Kenaérral
CHTHAJIHHHI CYHHUIIM XaM YEKCH3JIMKKA TeHr Oynmaca, y XoJiga CHTHaA
A n. gad b n. ra y3aTvlol KaHaJMHUHI 2-2 KHCKUWIApH Ba KaHa
kupuiiura kenu6 tymanu. Hly tapuka Gepk 371eKkTp 3aHXupH (Teckap!
ajoKa 3aHXUpH) Xocun 6ymany.

Teckapn anoka 3amxupu sikka Oepk Tu3um (SIBT) Hu Xocu.
Kddaay, 6y TH3MMZAa MablyM HIapoWTiapia ¥3-Y3uAaH Ky3Fauil -
reHepalHAJTaHUII CORUP OYIIUILN MYMKHH.

1.5.2. AskpaTyBYH KypHJAMaJap, yjapra Kyiuiarad tajadaap
Ba TacEHdH

AK oatu Kytomm (2x3 kytOnu) gaH uOOpaTIUrd UKKH TOMOHJIaM:
KaHaINapHH TallkKU KWIMHI CXEMAacCHHMHI WIapTId Oenrunauuiapi
1.23-pacMna KeNTHPUITaH.

2 2 2

2 9 /;T
IO_AK 1
R k<>
a) 6)

1.23-pacm. AxpaTyBuu KypuiMa (a) Ba yHH waptiu Genrunamnapy (6).
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CurHayapuu 1-1(1) kuckuunappan 2-2 (2) xuckuunapra Ba 4-4
(4) xkuckuunappad  1-1 (1) KUCKU4Iapra y3aTHil HYIapuHM YTKa3HLI
MyHanmuiuIapy Aeliunaav Ba ynap MHHUMaJ MYMKUH OynraH cyHHII
(kyucusnanui) 6unaH TaBcuGNaHaaH; CHTHAIHY 4-4 (4) KUCKU4IapAaH
2-2 (2) kMcKywiapra y3aTHII HYJIHHU axXpaTyBuH iiyHanuw neb atananu
Ba y MakCHMaJl MyMKHH 6ynran cyHuu OusaH tTaBcuduiaHaau.

VY3aTunaérraH CHMrHaJIApHUHI YacTOTaBMH Ba AWHAMHMK HLIYH
quanazonnapuga AK na Kyiimpmarm Ttanabmap Gaxapuica, OyHzpai
aXpaTyB4HM KypuiMaHu unean AK peitunanu:

y3aTHLI AYHa/MIwiapyuaa cyHum 6yimmaca, seHl A= Ay= 0 6¥nca;

axpaTyByd (Ke4yHKyBuM) HYHanMnuiapia 4eKkcH3 KaTra CYHHII
(Ky4cH3NaHUI) YPHHIH, SbHH A4y = A4 = oc OYiCa;

1-1, 2-2 Ba 4-4 KucKM4Iap TOMOHHWAArd KHpHII KapLHHJIKKJIApH
IokJiamanap 6unan MyBogHKJIaluraH 6yica;

CHrHamap  yTka3yBuM  (@KpaTyB4HM) HYHaIMII ~ TOMOHra
y3aTuna€Tranzia TypiaH xun 6ysunuuiiap 6¥nmaca.

AK vacToTaBuii cenrexums MPUHUMILIAPK acocuia Eku qUdepeHLran
tH3umiap (JIT) ne6 ararysun MmyBozaHaTialraH (GanaHclallra) KyTpUK
CXeMaJlap{ NPHHLMILIAPH aCOCHAA KyPHIMIIIH MYMKWH.

A>XpaTyBuUM KypuiMmanap KyHuAaru yura rypyxra OymuHamu:
quRusaBui  AK; ynap naccuB aneMeHTnapAaH Kypuwirad 6ymu0,
3JIEMEHTNApHHHHT MapaMeTpJapH BakT JaBOMHKJAA y3rapmaiian Ba ynap
CHIHaJIIApHH y3aTHLI caTxura 6orauk 6ynmaiian. Bynapuu naccus AK
Jeiunanu;

JuHusBHH AK; ynmapHMHT KypuIMaJIapHHH CXeMajlapura aKTUB
3MIeMEHTNap YnaHraH Oynub, 3/MeMEeHTIapUHUHI napaMeTpiapu BakT
NaBOMHNIa y3rapmalay Ba yjlap CHrHaJUIapHH Y3aTHIL caTxXura 6oriuk
6yamaitnu. Bynapuu akrus AK amefinnany;

napameTpuk AK; ynapHHHr KypwIManapuHU cxeMmajiapura BakT
NaBOMHJa y3rapaavrad »3sJeMeHTIap yJaHraH Oynaau. Bynapuu
napamempux AK peitunanu.

Az = Az, A4y = A4 maptnap 6axapuica, 6yHzal xompgaru
aXpaTyBYd KypWIManapHM ysapo 6ozraunzar (¥3apo xamkop) AK
nefiunamy. By mapmmap Oaxapunmaca, OyHpaitk AK Hu  ysapo
boznanmazan AK netiunanu. Jiunussnii naccus AK y3apo GornaHras -
xamrop AK Kypunmanapra kupaau.

HkxkH ToMoHNaMa OOFNAHMIDHH TAWIKWI KHJIMIUHKHT  OUp
NoJIOCanH HMKKH CHMJIM Ba TYpPT CHMIIM TU3MMJIapMZa KYIpPUK CXeMacH
6yiinya ynaHraH, pe3ucTopiiap acocHia KypHAraH TMHUABHI MacCHB
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y3apo Oorsanran AK keHr Mukécha TapkairaH Oyiub, ynapHH
pesucmopnu  OQupgepenyuan musumaap (POAT) neitwnamu, madde-
peHuuan tpaHcgopmaropnap acocuima KypunraH AK Hu mpawncgop-
mamopnu ougppepenyuan musumnap (TAT) nefiunany.

HuddepeHunan TH3UMIADHHHT TaxXJIHIH MacalacHHM aHHKIAll
Ky#uparuda xucobaaHaau:

1) muddepeHunan TH3UM XyIOAH AXPaTyBYH OATH KyTONHKKa
yxmab, MyMkuH OynraH MuUHHMMaJl CYHHLUTH YTKasu HyHamMmura Ba
MyMKWH GYnran Makcuman CyHHIUM YTka3Maiiaurad (KeYMKTHPaIUraH)
HyHanura sra mapTiapH;

2) owiaManan auddepeHIHaT TH3MMHUHT TETHLIIH KACKUYWIapura
MyBO(]HK yJIalllHM TAbMHHJIOBYY LIapTiapH;

3) mudpdeperuyan TH3uM (OyHpaH KeHHH - IOUQTH3UM) HHHT
Y3aTHIUHHHT TYpnu HyHaMuulapyjard HIOYM CYHHMUUIRpH (KYy4CH3-
NaHULIH) HH.

1.5.3. Pezacropan naddepeHnnal TH3IEM

Pesucropnu audrtusum (PAT) T - Gepk TYpTKyTOnuk cxemacH
Oyitnua amanra omupunagn (1.24-pacm). By cxemamaH MHHHMAan
CYHUIINM y3aTHll HyHanMnuiapura Ba YEKCH3 CYHHIUTH KEYMKTUPHUIU
HyHanuumapyra Ba lOKIaMajlapHi MOCIAIUTHDUG yial UMKOHH OYiaral
axpaTtyBuH KypHiMa cudatua ¢oiianaHiill MyMKHHIMTHHH K¥pcaTub
YTaiinuk.

By xynpux cxemacu 6ynu6, 6y epna Z, Z,, Z;, Z pe3sucropnap
CXeMaHHUHT eJIKanapuHu, 2-2 Ba 4-4 KytOnap (KUCKHUYIAp) 3Ca YHHUHT
AvaroHanvHu udopanakom.

2 Z, 2
1 ZA 4 Z3 3
V4 1 Z4 ZS
1 4 ? 3

1.24-pacm. Peauctopiau auddepeHunan THIUM.
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By anaronanra Z, Ba Z, KapuiMiaMxiap yjaaHajH.
®dapas KunaimmK:

Z]=Zz= Z3= Z4=Z (149)
Ba
Z=nZea Zs=Z [n (1.50)
JICHH.
(1.49) dpopmynagaru wapT Ba =1 ra TeHrnury GaxapuiraHia,
HT eJIKaJIH, aKC Xon/1a TeHr 6ynmaran enxamu PIT xocun 6§nam.

Z]'Z3=ZA'Z[; (151)

apt OaxapuiraHna, cxema (1.27-pacm) 4-4 KytOnapaan 2-2 KyT6-
Ipra y3aTHil #yHalMInuaa MyBo3aHaTiawraH (banancnawmran) 6ynanu
| akcuH4a. Arap 4-4 (2-2) xyrOnapra reHeparop yjiauca, y xoiaaa 2-2
-4) xyrbnapaa xywiaHuml Hoinra TeHr Oynagu, AbHH CYHHIU
YYCH3NaHHI) A 5=A 4 = ¢ 6ynagu. Jlemak, 4-4 (2-2) xyrbnapaad
2 (4-4) kytOnapra ysaTHiu HyHanumm OYHK Gynaau Ba ymap Oup-
ipura TabCUp KHJIMai Iu.

HMkxn toMonnama GornaHuim tamkun kKunuHaérraHga PAT npau
KpaTyBuH KypuiMma cubarHia oiinananunranaa 1-1 Kyrbnapra ukxu
IMJIH JIMHUA YNaHagH, AeraH INapT Kydunagu. By THHUAHHHT TYIKUH
IpILMJIATY MaBbiyM Ba GyHAaH KeiuH oMm6 Gopunaguran TaxJIuia coasa
MIMIOM YYYH Y, SbHM Z,=Z ra TeHr pe6 c¢apa3 xunuHagu; 2-2
6apra y3aTum TpakTH, 4-4 KyrOnapra sca KalOyn KHJIHMII TPaKTH
[AHaIH.

KOxnamanu PAT ra mocnamtupu® ynamHH TabMHHIAM YUyH
.51) mapt 6axapunranga, PAT HuHr Typnu KytOiapd TOMOHHMJArd
[MHI KMPHIN KapIIWIMUraHH, sbHU PIT HUHr GanaHcHallIHraHJIHTHHH
(MKIaITHK.

OxsuBaneHT cxema (1.28) Hu kypu® uuku6, PAT HuHr 2-2
-TONapH TOMOHUAATH KHPHII KAPLIMIHTHHH TOMaMH3.

1.25-pacMpan Mabaymku, PIAT nusr 2-2 Kyrbnapu TOMOHMAar
[PHUILL KapIIHIIMIY KyHHIarura TeHr:

_@+z, Xz, +2;)
2 Z 4Z+Z,+2Z;

Z,
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} 14 L s
Zy Zx
@—-
Zu
1 14 3

1.25-pacm. PAT Hunr 2-2 Ba 4-4 KyTOnapu TOMOHHJarn
KHPHLI KapIUIHKIapH.

(1.49) Ba (1.50) udomamapum xucobra onaraH Xoiaaa, OXHPII
TeHIJIaMaHd Kyiuagard KypHHuiga ndogaiam MyMKHH:

@Z+Z{Z+lz)
_ n

ZZZ -

T =%=2%22, (1.52)
Z+nZ+Z+—-2
n

Xynou roxopuparn 1maptnapaa PAT Huar 4-4  Kytbnapl
TOMOHHJIAry KMPHII KApIIHIINTH Kyiunarura Tenr 6ynanun:

7 =(ZI+ZAXZJ+ZS)
“ O Z+Z,+Z,4+2Z,

By dopmynara (1.49) sa (1.50) naru xapmmnuk KMAMAaTIapHHH KyHuf
Ba Mypakkxa® OynmaraH anMalOTHpHILIApHH OaxapHOb, KyHuaarnnapHi
OJTUII MYMKHH:

Z,=2=2,, (1.53)

Hlynpait Kunu6, PITHHHT toKopHaa KypHO YMKUIraH cXxeMacHaal
¢oiinananunaéTrania, HKKH TOMOHJIaMa KAHAJTHUHI y3aTHII TPaKTHHI
KUpHII Kapmuaurd Z, ra, Kalyn KWwiHll TPaKTHHUHT YHKHU
KapUIHIUTH 3ca Z, ra TeHr 6ymuimn xepak. byHa xaHaTHI UKKH CHMITL
JHHUATA MOcHamTHpub ynain TabMUHIaHTaH 6 nann.

(1.49) Ba (1.51) maptnap Gaapwiranga, 1-1 Ba 3-3 xyrOnaj
TOMOHMJIAI'H, LIYHUHTAEK, 6ommKa KyTOnapHy ynall TOMOHMAATH KAPUI
KaplunuKiapn Z,, Zs, Z, Ba Zg ra TeHr O6ynagy Ba Oy dakaT TeH:
enxaym PAT ydyHruHa YpuHIUAND.

K¥pu6 unknnaérran PAT HAHT TypaM y3aTHIn f#yHamunuiapumark
CYHUIMMHM aHMKNAMNMK. Bynma 6apya kupumnap (1-1, 2-2, 3-3 =B
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G oagan agam mUSGGL DLRGG MG AL ARUUUE G st
Y3aTuHUHT HYHanunuiapy Kyiuaaruya: ysatum 2-2, 4-4 kyronapuaad
1-1, 3-3, 1-4 Ba 1-3 kyrbnapura TOMOH, Ba akCHHYa GYnaau.

Curxanuusr 1.26-pacmna udoganauran 2-2 kyronapugas Z; (1-1
KyT0), Za (1-4 xy16), Z3(4-3 xy16) Ba Z5 (3-3 KyT0) enkanapHuHr 6apya
KapuMnuiiapura ysatunaérradgard PJT HUHr MyBo3aHaTiaiuraH
(banancnalrad) 3xKBHBaN€HT CXeMAacHHHM KYpub umkaiinuk. By epma
I0Kopua Kabyn KWIMHTaH 3/1eMeHT/Iap Ba Oenrunanuiapra sHruiapu
kymunaau: Iy Z; v9xy KapIMHUIIHKKa 9ra OYiaraH CHrHan reHepaTopH Ba
E. - renepaTtopHuHT 3n1exTp 1oputyBuH Kyud (SHOK).

2-2 kyrOnapman 1-1 xyrOnmapra TOMOH CYHHUIUHH aHUKIAKTHK.
(1.49) Ba (1.50) napHu xucobra onran xonga, 2-2 KytOnapra Kydunrau
Ky4IaHWIUHMHI KyHHKarura TEHIIUIHM cxeMajaH KYpuHHO TypuOau
(1.26-pacm):

1.26-pacm. YTKasum AyHanuunapuaars cyHuiiap (KyycusnaHumunap) ra
OHJ cXema.

U,=1,Z,+1,Z, =122+12§=122(1+1), (1.54)
n 7

6y epna I, Z=U,; 6a 1, Z/n —Z; (1-1 xy10) s8a Zs (I-4 KyT0)
KapUUMKIapAard KywiaHMLUIapHMHr Tywmuuapy; 1, Z, Ba Zp
KapIIMIMKIapAaH OKHO YTyBUYH TOK.

2-2 (1-1) kytonapaan 1-1 (2-2) kytOnapra y3aTui dyHanuumgard
CYHUIL:

1+l

U ’Zz[

n
A, =4, =20lg—2=20lg——~
21 12 gU g 1.2

» , )=201g(1+%). (1.55)
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2-2 (3-3) xyrbnappau 3-3 (2-2) xyTObnapra, SbHM Zy KapIIHITHKK:
TOMOH V¥TKa3ull HYHATHINWAArH CYHMID (OKOpHAA KENTHMpHIIrak
udonara yxiiam aHHKIaHaIHU:

U IZZ(HLJ
Ay =A5=201g 72 = 20lg——T2 = 201g(1+7). (1.56
e 1,Z— '
n

Vrkasum AYHaIMmnapuaardy  CYHHLILIAPHM  aHMKJIAIIHMHI
IOKOpHIAa KeNnTHpHiIraH ycnybnapupad odoiinananub, 2-2 xytGmapnar
1-4 kyrOonap (Za KaplIMIMK) ra TOMOH CYHHII Kyiumaru ¢opMyii
OpKaJI¥ aHHKJIaHaAH:

U 1(z,+z,) Z(1+7) 1
Ay, = Ay =201g =2 =201g -4 T30 - 201 2L T 901g) 14— |,
214 142 gU g 17 g 7z g 7 (1.57)

14 14

2-2 xytOnapmaH 4-3 xyrOnap (Z; KapmMIHK)ra TOMOH CYHHIL
Kyiiunarura TeHr 6ynamu:

1(Z,+Z
Azs4=A342=201g%=201g I( *2)

34 13

=20lg Z(l;' n)_ 201g(l+7). (1.58)

44 kyrOnapnan Ay HuHr 1-1 KyTOnapu (Z; KapuMIMK) ra, Ay
HUHr 1-4 xytOnapu (Z, xapuunuk)ra, Ay HHHr 4-3 kyrbnapu (Z:
KapIIWIMK)ra, Ay; HMHr 3-3 KytOnmapu (Zp KapuIHiIMK) T2 TOMOE
CYHHUIITapHM aHHKIAMm Y4yH MyBo3aHaTnamrad PJT HuHr 3kBHBaJEI]
CXEMAaCHHHU TacBUpJIall kep
ak, OyHHHr y4YyH IOKOpHMAa KeNTHpWirad ycnybmaH doitnananud.
Ky#AHJarniapHy OJlaMU3:

Ay =4,=20 lg(l + 77),

Age = Ay =20 lg(l + l],
n

1
Ay = Ay, =20 lg(l + ;), (1.59
Ay =43 =20 lg(l + 77)-
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(1.55) - (1.59) dopmynanapaan teHr enkanu PIT HHHr (n=1
6ynranaa) Gapya yTkasuuml HyHanMuIapuaa CYHUIIHUHT OHp XM Ba
TeHT OYNIHIM KYpUHUO TYpUOIH:

Apy=20Ig2=6 OF. (1.60)

By KaTTATHKHUHT U3UK MOXMATH CONNA KHIHO TYLIyHTHPUIANH:
TeHr enkand PJT HuHr teruuum KyTtOnapu (KyNpHK gHaroHan-
nmapu)iard KyBBaT €NKaHMHI TYpTTa KapLIMIMKIapd YpracHaa TeHr
TaKCHUMITAHaIHU.

T HUHT TETHUUIH KWiMaTIapHHH TaHNa0, CYHUIIHHW y3aTHUIIHUHT
0an3u iyHaMLINApKAa OLIMpPHII XHcoOHUra GolKa it yHanumapiuaa yHu
kaMalitupuml MymkuH. (1.49)..(1.51) MyHocabatnap uryHu Kypca-
taaukH, PIIT HuHr Gapua Kapluuiaukiapy k1 akTuB KM peakTuB 6yiica,
PAT Hu amanra owmmpuin ocoH Oymagu. KapummmknappaH noakai
6utrach Maxiya xycycusatra sra 6ynca, OGollka KapUIMIHKIAp Xam
MaxMya KypuHHIIMAa OVnuwmn kepak; Oy xonma PIT anua
Mypakkabamaiy.

‘Kapmnnuknapnas Tawkuin TomraH KYNpHK — CXEMallapHMHT,
XycycaH 4YacTOTaJlapufiaH KyBBaTHH TaKCcHMiaryuiap cudaruia
¢ofinananunagy. KyBBaTHH TakCUMIaruunap HKKUTa T€HEpaTOPHUHI
yMyMHil loi1aMaga Gup-OMpHZaH MyCTakWJ paBUILIZA WIUTAIOMHH EKH
OUTTa reHepaTOPHUHT TYpPNH XWJ IOKiamanapia HULIAUIMHH TabMHH-
naiiau. JlemMak, KyBBaTHH TaKCHMJaruwiap axpaTyB4H KypuiMaiap
6ynub xucobnaHanm.

1.5.4. TpancdpopmaTopau guddepeHRHAN THIUM

IOxnanran TpaHcgopmaropnu auddepenunan tusum (TAT) HUHT
yMyMHit cxemacu 1.27-pacMpa Kentupwirad, Oy epaa KyHupard
6enrunanuiap kabyn kununrad: OT - muddeperunan TpaHchopmarop;
1-1, 2-2, 3-3 Ba 4-4 - JOKJIQHHII KapIIWIKKJIApH ylaHauraH Kytbnap; 1-
1 KyrOnapra Z, KMpUHI KapLIHJIHKIM UKKH CUMIIM JIHHHSA ynaHanu; 2-2
KyTOnapra Z, KMpull KapIIWIHKIH y3aTHil HyHamvmu ynaHaay; 4-4
KyTONapra Z, 4YMKULI KapIIWIHKIKM KaOyn Kuaum HyHanuIuy ynaHagu.
3-3 kuckuwiapra Z; OajlaHc KapLIWIMrd Je® aTamyBud KaplIMJIMK
yJlaHa[H.
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1.27-pacm. Tpancpopmaropnu auddepeHnnan TH3INM.

Zy; - TAT uusr 1-1 kytOnap TOMOHMAArM KAPUII KapUIHIIMIH;
Zyy- TAT HuHr 2-2 kyrOnap TOMOHHAArH KMPUI KApIIHIHIH;
Z4s— TAT HuHr 4-4 xyTOnap TOMOHHAArH KHPHII KApIIHIIHIH;
Z33— T/T uuar 3-3 KkyrOnap TOMOHUAArH KUPHII KAPIIKUIHMIH.

w' - [IT GupnamMuy 4yIFaMUHHHT GHPHHYM APHM UyJIFAMH
ypamnapusuHr coHn; W'y - JIT GHpIaMuy SyaFaMHUHMHT MKKHHYH SPHN
YyJIFaMH YpamMJIapUHHHT COHH Ba W - [IT ukkunamMuH dyaramMu
YpaMnapHHUHL COHH.

AT wHuHr tpaHchopMauusnam ko3pduimeHTIapy KyHHAar
KYpHHHINAA GenruiaHaau:

1
n
pet 20 Mgy = 2L, Y =2 sl
= ]_ . 2—_. n=n+n2- = —
1 'Y I o .
w, w,’ w,’ w,’ wy

Oy epaa n-JIT uuur TpacoopManusiain koadgduiest; ny Ba n — I
HUHI HMKKHJIAaM44d dYyiraMd Ba OHpJaM4H 4YyIFaMHHHHLT  SPH)
YyJFaMiIapu  ypTacumard TpachopMaumsnam  Ko3dduuueHINnapu
N-TAT enkanapuHuHr TeHr GynMaciuk ko3¢duuHeHTH. Arap 1=
6ynca, Oynmait TAT uu menz enxaru musum, arap nzl 6ynca, 6ynnai
TU3UMHU menz 6yamMazan enxanu musum AeHHiIagy.

Tenr Gynmaran enkamu THAT HM Taxmun Kunaimuk. Terumuum
dbopmynanapra n=1 kospouumentHu Kyiub, renr enxamu TAT yuy
KepakiH MyHocabarnap omuHagu. Z; kapunaamk (TJIT ra ynananural
HUKKH CUMIIM JIMHHAHHHT TYJIKUH €KY KUPUHI KapLIMINATH)HA MabJIyM B:
AT vM upean, spHu ynu HykotunuiapgaH xond, HOT uynraMuHuH
HHIYKTHUBIIMIM YeKCU3 KaTTa 6Yu0, iiyk Oynmaiinn, neb xucobnaiimMus.
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1.5.5. TAT muanr 4-4 Kyréaapaan 2-2 Kyroaapra yTkasmacjiuk
HWIAPTHHHE aHUKJI3m

Arap 4-2 y3aTHil HyHanWIIKWAA CYHMIO o0 ra TEHT, SbHH Ay=o
6ynca, OyHpmaii axpaTyBUH KypuUIMaHH MyBO3aHaTJaluraH (OanaHc-
JIalraH) KypUnMa Aedunagv. Ay HHUHT o ra TeHI OVIMIUM, HKKH
TOMOHJIaMa KAHAJIHHHT Kalyn KHJAKII TPaKTHHH, YHMHT Y3aTHII
TPaKTUTa TABCHPHHU HCTHCHO 3TaJH.

TAT HuHr A4 cyHMIUM GeHMX0A 4YeKCH3 Karra Oynmamurau
IIapTJIapHA aHWKNalIMK. Zs; WYKM KapliuMnaukra sra 6ynran I
renepatopHu 4-4 xytora, Z;, Z, Ba Z; KaplIHIMKIapHH MOC paBHILAA
1-1, 2-2 Ba 3-3 kyr6napra ynaitnuk (1.27-pacmra K.).

Tok 4-4 xytOnapnas y3atunaérrauaa, y Kyronapaau JT uuur W
Ba W', 4ynramMnapm opkaiM oku® yramuran I, Ba I TamkMn aTyBun
TOKNIApra TapMOKmaHamu. I; Ba I; Tokiap TermmwM w,; Ba W
yynramiap opkamu oku6, Iw', Ba Lw", aMrep-ypamiapra MyTaHOCHO
6ynanu Ba KapaMa-KapliM TOMOHJapra iyHaaraH MarHHT OKHMJIapHH
xocuwn kunaau. By Toxnap tomonuzaH TJ| HMHr MarHWT JTKa3rHYMIA
XOCHJ KMJITMHTaH HATH)KaBHH MarHHT OKHM OHpiaMuu 4YyiFaM spHM
qyNFaMHHUHT  amnep-ypamiapd (apkura MyTtaHocubaup. Spum
qyJNIFAMHHHT aMIep-ypamiuapy TeHr 6¥nrania HaTHXaBUii MarHAT OKHM
HOAra TeHr OymanM, IIYHHHT YYyH W, HWKkuaaMun yyarampaa 3HOK
Xocun Oynmaiiau, seHM 2-2 Kytonapaa U, xywnanum Hoil (Ux»=0) ra Ba
Z, xapIIHIKK OpKanu oKyBYH Tok Hon (1,=0) ra TeHr 6ynamu.

Hlynnait xunub, 4-4 xyrOnapman 2-2 xyrOnapra yTKa3Maciauk
mapty éku THT HUMHr MyBo3aHaT/iaLIraHduk (6anaHciallraHIHK)
IapTH KyiHJari TeHrMKaaH nbopar:

I _ ", 2o
Lo =Lwi & 7= =71 (1.62)

Hnean TOT na W', Ba w", uynramnap I; Ba I; TOKJIAp YYYH
KapIUMJIMKHA HoanaMaiiny. By ToxnapHudr dymmna ¢akat Z; Ba Z;
KaplIWJHKIapruda yupaiimu, 6y xon yuyH T[T HHHr 3KkBHBajneHT
cxemacu 1.28-pacmaa u¢ogananrad KYpHHHIUHH ONajH.
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1 04 3

1.28-pacm. Myso3zanatnawras TT HuHr Tokx 4-4 xytOonapnas 2-2
KyTOnapra y3aTuna€rraH S5KBUBAJIEHT CXEMACH.

1.28-pacmparu cxemapad, (1.62) Hu xucobra onraH xonna, KyHugaru
TEHIJIUK ¥PUHIHIAUD:
o ] 3 Z 1
1,Z, =1,Z, &ku —=——=1, (1.63)
1 1 Z 3
By Tenrnamanas 4-2 iiyHamuinga 6eHUX0S YEKCH3 CYHULIHUHT,
ABHH Ayy=c0 corup 6¥aumu, YTrkazsMacIMKHUHT aCOCHH IHapTH Kenub
YHKAIH.
I
Z,=2,1=7 L=
1

Z,=2Z/n, Iy=nl &n 1I,=1,/1. (1.64)

2

o~
b3
= |_N

Tpaucopmaropmu auddepeHunan TH3UM (AMPTH3HM) JIMHUABHH
[IaCCHB @XPaTyBYH KypHIMalap KaTopura KMpraiiuru tydaiinu, (1.64)
maptnap Gaxapwirasga, 2-2 KytOnappan 4-4 kyTOnapra yTHimpmaru
CYHULI (KYUCH3/IaHULII) XaM o0 ra, TbHH Ag=A,4= ra TeHr 6ymanu.

1.5.6. TparcdopmaTopJin Ba pe3ncTop.in 1addepernna
TH3AMJIAPHHA COJIHIITHPUII

ACKpaTyBUH KypHJIMalapHM TpaHC(OpMaTOpIH Ba PE3HCTOPIIH
nuddepaHigan TH3MMIAp acocHa KYPHII Ba YNapHHHI HLUIAMl
NpUHUMMNApH OWIaH TaHUINraHUMU3OaH KeHHH, yJIapHH COJNHUIUTHPA
Gormwnaimus.

TpaHcdopmaTopan quTH3NM KyHuaary ad3auivkiapra sra:

I0KJIaMa ynaHaauras 6ap3u 6up Kyr6nap (acocaH, xaMMa KyTGiap)
ypracuaa raneBaHuk (Y3rapmac TOK OyiiM4a) OGornaHMILIADHHHT
HYKIIHTH;
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Typ/d XWJ KaTTAIMKAArd TYpTTaraya loijiaMa KapUIHIHKIApUHH
MOC paBHIIAA yJaalll HMKOHUATHHUHT MaBXY UIUTH;

YTKa3ul HyHanuImnapuia yH4a katra 6yimaras cyHuauiap.

TpancdopMaTopin AMGTU3UM KaTop HYKCOHJIapra sra, yJapHHHT
acocHiiniapy KyduaarunapjaH uoopar:

¢deppoMarauT y3akmu TpacopMmaTopiap BYKyAra KenTHpaaura
HOYM3HKIH Oy3uiumiap;, Y3akHHHI KeCUMHM KaH4a KHYMK Ba
CHTHAJIHUHI Yy3aTWIaéTraH KyBBaTH KaH4a Kkarra O¥iica, HOUH3HMKIM
Oy3uUNHUIIapHUHT KUAMaTU LIyHYa kaTTa Oynaau;

TAT HuHr yTKasum HyHanMULMAATH CYHMIIMHUHT OMp MeBEpPIH
yacToTaBHii TaBCHPUHH omuw y4yH AuddepeHumuan TtpaHcopMarop
YyNFaMUHUHT UHIYyKTHBIMIHHYI OUIMPHIL 3apyp; OyHra 1oKkopH cudatiu
dbeppoMarHuT MaTepHajUiapAaH KWIMHTaH y3aknapiaH ¢oiifanannt éxu
¥3aKk KECUMHHH KaTTaNaluTHpHO SpUIINIany;

ymuamiaapUHUHT OHp MyHYa KaTTaJIWTH, MaCCAaCHHUHI OFUPJINTH Ba
HapXMHHHT OMp KaJap FOKOPUIINTH.

Pesucropnu muddeperuuan Tusum (PAT) kyhumarnm adsan-
JIUKJIapra sra:

Tal€pIaHUIIMHUHT CONJANIUTH, Ba3HUHMHT EHTHJUIHrY; rabapur-
JMAPUHUHT KHYMKIIWTH, HAapXHHUHT ap30HJIMIH; YHH KHYKHHA KHIHO
Taiiépraml HUMKOHHATHHUHI MaBXy JUIUTH;

Oapua ¥Tka3zull HyHanumnapuaa CYHHUIIHUHT OHp MeBEpiu
4acTOTaBUH TaBCH(ra ramury;

HOYHM3UKIH Oy3UIUIIIapHUHT 6YIMacaury;

TYpTTa Ba XaTTO ONTHUTa OMp XWUN KapIIMIMKIAPHH Mocnab ynmam
HMKOHHATHHUHI MaBXY IJIUTH;

KYTIPHK CXEMACHHMHI TEeTHLUIM KOHUrypaluicHia ydra yTkas-
Maiiiurad HyHaJIMIDHUHT MaBXY UTHTH.

PTJ] HuHT kamMuKIHKNIApH Kyifuaarunapaas uoopar:

yTKa3uLl HyHanuIIapyuaa CYHHIIHUHT OHPMyHYa KaTTaUIy;

IOKJJaMaHHMHT  Oapya  KaplUIMWJIMKIapy OpacHja lajibBaHHK
OornaHUILIApHUHT MaBXXYJIMTH;

arap IOKJIaMaHUHI KapIIMJHKJIApHAaH GHpH MaxMya KypHHHLIJAA
Oynca, konraH OGellta KapUIMIMKIAPHAHT XaMMacH XaM MaxMmya
KYpUHU1IAA GYITHHIH.

Okopupa aiiTHO ¥yTunraunapaaH OUTU3MM HKKana TYPHHHHT
y3ura xoc ah3aUTHKIApH Ba KaMUHIMKIApUra 3ra S3KaHJIUTH Keaub
YHKagHM, TYPJIH Makcajylap Y4YYH MYJDKaUIaHraH  aXparyB4yH
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KYPHIMaTapHH KypHLI yCYJIIapHHH TaHIamaa 6yjiap Xucobra oJIMHHUII
Kepax.

1.6. bepk TA3EMra yxmam AKKH TOMOHJaMa KaHaJl
1.6.1. MKKx#a TOMOHJIaMa KaHAJIHAHT 6apKapopJHrH

Hkkn tomMoHlama kaHaiap Kypwia€rraHpa myb6xacus Oep
IIEKTP TH3UMIAp Xocun OYymanu. Ymap KapaMa-Kapiod y3aTHI
AyHammunapu ypracuiard OXHPrH CYHMIN KaTTalnurura 3ra Audde
peHLMan TH3uMIAp €k HYHanTUpYB4YM QHMIBTpIAp acocHja HuLal
JIHUrad axpaTyBud KypunManap (AK) man ¢oiigananum rydaiinu xocu
6ymanu.

Hxku TomoHIaMa kaHan OuTTa (fKkka) Oepk TH3MM EkU OUp Hey
Kackap (OyruH) Tap3ga ynaHraH skka Oepk Tusumnap (JABT) na
u6opar. SIBT HuHr yMyMuii cxeMacu 1.29-pacMia KeJITHPUITaH.

Si

14
)
]
]
]
]
]
1
‘
]
]
' [
i
\n——
Lol
[ (%)

1.29-pacm. Skka 6epk TH3MMHUHT 6apKapOpIHTH.

by epma kyiimmaru Genrmnanutap xabyn xununran: AK;, AK;
aXpaTyBYH Kypuimanap, 1-1, 2-2, 4-4 aca ynapHuMHT KyTOnapH; 4., B
4% - y3atuui iyHamuuapu Ypracupaarn AKra mMoc yTuim cyHuUuiape
K, Ba K; — y3aTHIIHUHT Teruunum HyHanumnapuaa (y3aTUil KaHauiap
y éku Oy HYHalIMNUIapMHUHT JKBHBalleHTH cudarnia) d>xofiauiral
Kydaiitupraunap; S, Ba Sy — 2-2 Ba 4-4 KytOnap Ypracuza >koialural
Ky4aHTHpPri“UIapHUHT KydJaitupumy; S, Ba S; — AK, Ba AK; HuHr 1-
KyTOnapu  ¥pTacuparu y3aTHIOHMHT TETHULIM  HYHaIMULUIapHI
JoHamiraH, HMKK{d CHMIM JIMHUAUIADHU YlaiauraH Ky4daWTHPruy
JIApHMHT MINYH KydaHTHPHUIIH.
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AK nmaFu YTyBUHM CYHHII YeKIM KaTTaJMK Gynrannuru cababnu,
Oy tusumaa AK; HuHr 4-4 xytonapuaad 2-2 xyronapu — K; — AK; Hunr
4-4 Ba 2-2 Kyrbnapu — K; — AKHuHT 4-4 KyTOGnapu TOMOH TeCKapu
OoFTaHHI XankacH Xocun Oynand (MyHKTHp JuHHA). DByHMHT
HATHXAacHJA Y3aTHIIHUHT Oup HyHanumu Gomka {yHanummMra TabCUp
stagu. By TabcHp ©Oab3un 6up xomnappa SBT HuHr ¥3-y3unaH
Ky3rajuiura onu6 xenaay Ba 6yHaa y3aTuin MyMKUH OYMaii Kolaiu.

HaiikBHcTHUHT OapKkapopiuk Me3oHMuJaH ¢oiinananu6, BT
HUHT 0apKapopiuK LIapTIapvHH aHHKMaiiMui. By Mesonra OuHoaH,
HOJIIaH Yekcu3raya Gyiray yacToraiap MojJoCacu/ia TECKapH aloOKaHUHT
@XKpaTUNraH Xankack YYyH OUp BakTHUHI ¥3uJa MKKHTA IHapT
Oaxxapuiica, TeCKapy anoKajld TU3UM y3-Y3uaaH Ky3raaaau:

1) aMmaMTynanap wapTtu

k 1
3s, zzlA,, (1.65)
i=1 j=

SHbHH  Teckapn  OOFNIAHHIIHMHI  @KPaTHIraH  3aH)XKHPHIArH
Kyyaifunuiap HWUFMHOWCH Wly Xankajard cyHuuuiap HUFHHIUCHIAH
KaTTa KM yHra TeHr 6ynanu.

2) ¢asanap mapTH, ABHHU Teckapu OOFJAHUII XaJKaCHHH XOCHJI
kunysun KypunManap [AK;, K,, AK, Ba K; (1.29-pacm)] io3ara
KenTHpaaurad ¢aszasuil cHDKMILIAD HUFHHANCH KyHMAarura TeHr
6ynamu:

m

>0 =2n1, (1.66)

i=1
6y epaan=0,1,2,... .

Kypunaétran SBT na dasaBuit MyHocabarnap Tacomudwmi
OynraHM y4yH, 4YacTOTaJap MIIYM NOJOCACHHUHT Jaokan Oup
vyactotacuaa (azanap wapti Gaxapunamy, aed ¢apas xkunuuud, ABT
HUHr 0apkapop/iuMK 1IApTHHH, HABbHH aMIUIMTYAalap IIAPTHHUHT
OasxapuUIMacIMIMHA aHUKIAAMuU3:

. 1 ‘
zk:S,<ZA/ éKH ZAJ >ZS,. (1.67)
=l 7=l J= i=1
1.29-pacMra 61HoOaH, A, + 4L > 8, +5,, (1.68)

6ynranaa, SBT Oapkapop OVynamu, SABPHH TreHepauMsanaul COAUP
6ymaiian.
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Xanka Oyiinua cyHuINIap HUFHHINCH KyJaifMLIUTap WHFHHIUCHIAH
KaHJara Karra 9KaHJMICHHHM KypcaryBdn X KaTTaqMKHH OapKapopiuk
3axupacu aeiunagu. Kypunaérran SIBT yuyyH Gapkapopiuk 3axupacd
KyHHJarura TeHr:

X =(A:| +A32)—(Slx +S2x)- (1-69)

Bar3zan X karranukHM Teckapd OOFNaHMII XadKacHIard CYHHII
Jerunaam.

ABT uwmur y3-y3upan Kysranumd ydyH [(1.66) ¢asanap waprtu
6axapunamu, ne6 ¢apas Kunaiinuk)] S, Ba §, KydalTHPruwiapHHHT
Ky4alTUpUIINApyHU KaH9ara OLIMPHII MYMKHHJIMTHHH KYpcaTyB4H
KaTTAIMKHH Gapkapopnuk mefiunamu Ba y KyHumaru ¢opMmyna opKaiH
aHUKNaHAIM:

O_=A:2+A422 _Sle+SZe =£
2 2 2°

(1.70)

Bapkapopmuk (1.66) ¢azamap maptu OSaxkapunranna, SAbT na
reHepanysial coaup 6YaumK ydyyH yHOard Xap 6HMp Ky4alTHprUuHUHT
Ky4ualUTHPHINMHY KaHZall © KaTTAIMKKAa OILIMPUII KepaKIHHMHU
Kypcataau.

Arap axparypud Kypunmanap (AK; Ba AK;) cudarmpa TeHr
enxanu tpancopMatopnu muddepesunan tasuM (TAT) man doiina-
HUnca, y Xonga yryeun cyuum (1.6lra GuHOaH) Kyluparura TEHT
6ynanu:

A2 = A, +6,n1FBaA’: = A, +6,15, (1.71)

Oy epna, Aj. Ba A;. — OupuHum Ba ukkuHuu TJT HuHr OanaHc
cyuunapu. 1.29-pacmaan S, Ba S, uiMKM Kydal THpUINnap KyHuaarura
TEHr:

8 =8y ~Ay-A4,=8,-610bBa S, =S, - A, - 4,,=8,.-6,15,(1.72)

Oy epona Aj; Ba Ay — teHr enkanu T/IT HUHT yTKa3uill HyHanMmHIaru
cyHuII,

Cyuunmnap (1.71) Ba xyuaitumnap (1.72) kuiiMatnapuau (1.69) Ba
(1.70) dopmynanapra kjiub, 6apkapopiaHk 3axupacu
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X=(4,+4,)—-(S+S,), (1.73)

A, +A4, S +85,
6apKapopJIHK o= > 2 (1.74)

TCHIJIUT'UHHA OJIaMH3.
Arap A,=4,=4,Ba S, =S, =S (1.75)

Oynca (6ynap Te3-te3 yupaiimu), y xonaa
o=A4,-8 (1.76)
ra TeHr Oynazau.

Hxxu TOMOHJIaMa MKKM CHMIIH MKKH TOJOCATH KaHaJl TypHAAard
ABT HuHr Gapkapopnuk 3axupacd [0y epaa uyanpadH VHITa fy ... fo,
¥Hrmaw wanra sca fi...fy4 HacToTajap mnonocacH ysatuiagu Ba AK
cudaruna Ky (KU®D) Ba roxopu (HOYd) yactotanm HyHanTupysun
¢unerpnapHuHr aftpucumad  Qoiinananunagu] Teckapu OoOFIaHMUI
xankacH Oyituya AK; Huur 2-2 xyrtonapupan KUK, AK, susr 4-4
Kyt6napu, KU®, IOU®, AK; HuHr 2-2 xytonapu, IOUK, AK, Huur 4-4
Kytosapu, IOUD, KU® Ba AK, HuHr 2-2 KyrOnapu TOMOH CYHHMILFa
TEHT:

X=-Se+Apy-SoutAii=2A400—(Se- Sod, .77
GapkapopiMK Kyfuaaru ¢popMyJia OpKaTH aHHK/IaHAIH
a—l—A,o S, +S,.
2 T - (1.78)

(1.77) Ba (1.78) dopmynanapma xamaa 1.30-pacMma Kylinparu
6enrualtap kabysr KHAWHTaH:

f... 1
1 A, KUK T Ak k

1
5
3
ﬁ
5
8

1.30-pacm. FOxop# Ba Kyiii yacToTany AYHANTHPYBYH GHILTPIAPTa 3ra HKKH
TOMOHJIaMa MKKH NMOJIOCATH KaHATHHHT GapKapopJHrH.

o9
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A, — 4dacrotaJapHHHT (f3...fs) >3¢dexTB yumab KoaH
nonocacujga Kyhu dactorann ¢uistp (KUD) &km vacToTanmapHHE
3¢ dexTuB y3aTHIagTraH NoNocacH1a IKopH vactotand ¢unstp (FOUd
HHMHI' cYyHHIIH; A, — 4YacTOTanapHUHT (f; ... f») 3ddekTuB ymI:
xonmuur monocacua lOUYP &xm vacTrotaNapHUHr 3(¢QeKkTHB y3aTl
gaérran  nonocacuga KUduuar cyHumm («MAkku  TOMOHIAM
KaHamaard 1.20-pacMra kapaHr);

S — Ky#HH dactotaim Kysadtuprud (KUK) HUHT KydalTupuiny Ba S
— 1oKkopd dvactoranu kydalituprud (FOUK) HuHr Ky4dalTHpui
QunbTpiaapHuHr 3¢QdeKTHB JTKa3um nojocanapuaard CyHHImH 3QQexTr
yiTal KoM NONOCANApUAArd CYHUIIMIAH aHYa KMYMK OYIraHimry y4ay.
¢unsTpHUHT Yy cyHuumem Tanuiab rodopca xaM 6¥aamm.

Hxxn TOMOHJIAMa MKKH CHMJIM HMKKH IOJIOCANTM KaHAJHHHT KY¥
9acTOTAap MOJIOCACH Iypyxuard O6apkapopiury ityHantupys4u 04
HUHT A, CYHULIM OUNaH, IOKOPU 4YacTOTalap MOJIOCAacH TYypyXHAa 3(
#ynantupyBud KU®D HUHAT 4,,, CYHUIIN OiIaH TabMUHJIAHAH.

1.6.2. Tenedon kananNEUET GapKAPOPIAHTH

Tenedpon kananm nuddepeHnan TH3UMIap (oJaTtina, TpaHco]
Maropnu) €pAamMuia OMpNAIITHPMIraH Kapama-Kapilgd  y3aTHl
HyHanuMmmapuiard HMKKMTa TeleoH vacToTalnd KaHangaH ubopa
Xo3upru BakTaa TeJepOH KaHAINApH acOCaH TYPT CHMIIH OHp Iojocan
KM MKKH CHMIH MKKH nojocany (3JeKTp >XHXarJaH TYpT CHMI
TH3UMJIApJaH TalIKWJl KWUnHHand. Tene@oH KkaHamiapuaa Teckap
anokaHuHr Oedoiia TowIapd OXHPTH AUGTUIMMIAPHHHT e€Taph
Aapakaaa GanaHcalIMaraHjIMry HaTHxxacuaa Xocun 6ynanu.

1.31-pacm. TenedoH kaHanUHUHT GapKapopiury Ba 6apKapopiaHk
3aXHpacH.
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Wkku TOMOHNaMa OOFNaHUMIHM TamIKHI KUIMIIHHHE  HKKH
nojocacd MKKM CHMIM CXEMaCHHHHI OpaJMK Ky4alHTHpruuiapuia
XocHN OYnyBYM TeckapH OOFfaHHII TOKJIapHHM Talunab robopca xam
6ynann, uyHku s¢pdexTHr ymnab konMum nojiocajlapuaary iyHan-
THPYBYH (DUIBTPIApHUHT CYHUULIADUEMHT HUFUHAMCH Y3aTHIU-HHHT
HKKana HyHanHmMaard KyyaWuIUIapHUHT HMFUHAMCHIAH  aH4a
KaTTagup.

TenedoH xaHaTMHUHT GapKapOPIUKHY aHMKIAMUraH SKBHBAJICHT
cxeMacH 1.31-pacmaa kentupunrad, 6y epaa Kyduparn Genrunauinap
kabyn xunuHraH: TUK — Tenedon uactrotanu kaHain, TY-cYHHIIM
A1y=3,5 nb ra TeHr Oyaran TpaH3uT y3aiTHprud; Sty — TUK HHUHT
KOJIAMK CYHHIIH (Kydaitumin); S, cyy - TENEQOH KaHaNTHHUHT HKKH CHMJH
OXMpHAard KOAmMK CYyHumM (kydaiumu); A,-AMPTU3HUMHUHT
yTkasMaigurad (axparysyu) HyHanuumapupard cyHuimuu; A, Ay -
JUPTUIMMHUHT YTKa3ull HyHamuuuiapupaard cyHumu; 4, — TenedoH
KAHAIMHUMHT aa’ KyTGmap (TeneoH TAPMOKIAPH JIHHWSIADHHM YAl
HyKTajlapH) ¥pTacuaari KOAguK CYHHUHIY.

1.31-pacMra 6uHOaH, TenedOH KaHaJM $fKKa OepK TH3UMIa
3KBHBAIEHTAHP, YHAa 1MdTH3nMaaH (ogataa, TpaHchOpPMaTOpIIH)
WKpaTyBUM KypuiMma cudaruga oitnananunany, peMak, OyHzia
TenedpoH KaHaMMHHHT 6Gapkapopauru ((1.73) ra xapaur) Kyifiuparura
TeHT 6ynanu:

Xg=2440 — 25 (1.79)
1.31-pacMmpaH S,,,, = 4, —2A4;, =0 ra TeHrIMru KypuHUO TypubaH,
JeMak, TenedoH KaHATHHUHT 6apKapopiHK 3aXUpacH
Xpg =244 (1.80)
ra TeHr 6ynamu.

A, 6anaHC CYHULI TOKIAPHUHT TenedOH KaHATHMHHHT MKKH CHMIIH
OXHMpH yNaHaAHMIaH aa' HYKTanapiaH KaiTHiuH Tygaiinu xocun 6ynrad
CYHHIUH OpKaIM aHWKNaHagu. Teckapu OornmaHumt Toku TY TpaH3uT

y3aliTupruyra kenagu (6y epaa YHUHT CYHHIUH iz'— ra TeHr), a
HyKTajaH Kairanau (6y epAa yHHHT cyHuIIM 4, ra TEHT), CYHrpa y % ra

TeHr cyuuO, TY opkanu 1 Hykrara kaittagu. Hlynpait kw6, 4-4
KyrOnapaan 2-2 kyrOnapra yTHiuga TecKapH OOFIaHHIN TOKMHHHI
CYHMIIM KyHuaarura teHr 6ymanu:

A =24y +4, =4 + 4, (1.81)

oL
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Zs pudTUMMHUHT OanaHc KOHTYpHHHM Kapliwiurd (6asanc
Kapliuidk) oAaria TYHUHT TaBcuUP KapliMaMrura TeHr KWIHO
TaH1a0 OJIHHAAM, LIYHHUHT YUYH

A, =201g((Z, + Z,)KZ, - Z;)|, (1.82)
6y epna Z, — tenedoH KaHAIMHHHI @ HYKTaCHra yJaaHraH 3aH)XHPHHHT
KUpHUII Kapmunurd. Mkku ToMoHnama TenedoH KaHAIWHUHI HILIALIK
y4YH 3HT HoKynaii mapout Oy, 6 (6anaHC KOHTYyp ynaHMaraHAarm)
opuill (Za=c0) &ku KMcka TyTamu (Za=0) pexuMuna Huuiaminaup. Za
HHHT Oy kuiiMaTiapunu (1.82) ra xyiu6 Ba HOAaHHKIHKHU 04uO, Ae=0
ra TeHrTMrueM tomamus. bananc cyHumuuer Oy xuitmatuHu (1.81) ra
KYyitno, Ayy=A, ra TEHIJIMTHHU TomaMu3. By TeHrnmukuu xucobra osrax
xonaa, (1.80) Kyiuaaru KypuHHIOra KENTHPHIIAOU:

X, =24,, (1.83)

ABbHH OapKapopsHk 3axupacd TesedoH KaHATHHUHT KOJNIHK CYHMIINHH
HKKMJIaHTaHJIUTHIa, YHHHT 6apKapopiury 3ca Kyiujarura TeHr 6ynanu:
Cop = Xug/2=4. (1.84)

TenedoH xaHaMMHUHT XOMAMK cyHumM A~=7 nb ra TteHr
Oynraunury TyQaiiny, renedoH kaHamH, cy3cus, bapkapopaup Ba YHHHT
Oapkapopiauru A; maH KaATHIN CYHMIOW MHKHOpHra karra 6ynamum, Oy
KaTTAIHK 5 OB naH kuuuk 6ynmaiiau. LIyHuHr yuyyH TenedoH kaHanu
0apKapOpJMTHHHUHI SHI KHYMK 3axupacH Hurdu pexumaa 12 ab man
KUYHK OYmMaitnu.

V3aliTupruwiap CYHUIIMHHMHT OPTHULIM, YJAPHUHI Ky4aWHIIWHHHT
WYHYd KaITIMKKE OPTHWUMHE 1ainald Kuiadiuid yvyH, teuaedoH
KaHAIMHUHT OapKapopiMId TPaH3UT Y3AUTUPrHYWIAPDHUHT CYHHII
KaTTaiurura OOFIMK 5MACIMIHHHM 3cjJaTHO YTWII Kepak, aKc XOJia
TenedoH KaHaIH KOMAHK CYHHILMHMHT KUAMATH y3rapanu.

1.6.3. TeckapHu a/10KaJa BY)XyAra KeJlaJHrad Oy3uJaamiaap

V3atum HyHamMmmadpu Ypracupma Xocun OYnagMraH  Yexsiu
KHHMATIH YTYBYH CYHHINra 5ra MKKH TOMOH/IaMa KaHAaWIap TallKWI
KWIMHAETraHAa axpaTyBYd Kypuimanap (AK) HHHr MaBXYIIHTH
(xarTo OapkapOopiMK ILIapTapura pHOs KHJIMHIAHA XaM) TecKapH
Oornanuiu (TB) HuHr Gedoifna TOKNApUHHHT XOCHN OYnuiunura onué
kenagy. By Xonpma y3aTHIDHMHT XOXJIaraH HYyHAIHIIIapUAary
Ky4aHTHPr¥4YHH TeCcKapu OOFNMaHMILIM Ky4aHTHprud cHdarHga Kapail
MYMKHH, Oy epAa Kylinaaru Genrunaiiap Kaby KWIHHTaH:
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K,Ky- KkyualTHpruuiapsusr ylathm koddouuuentu: G, G, —
6urra KyyaWTHpPrHYHHHI YMKMIUWra Ba OolIKka Ky4aHTHPrHYHHHT
KUpHIIMra ynaHrad (4-2 kytOGnap ypracuna) AK; Ba AK, axpaTyBuH
KypWIMaiiapHUHT AouMuii y3atuiuu. K, kydaliTupruy yuyH 2-2 Ba 4-4
KyTOnapra ynaHnrad 6apya KypunmManap TeckapH OOFIaHyBYH 3aHXUPHH
udonanaitmy.

KyualiTHpruunap Ha3zapuscHIaH MabiyMkd, Tb 3aHwxupu

yjlaHaéTraHnaa Ky4alTHpruYHMHHI y3aTHm Kod¢uuueHTH F =1-T
MapTara KamMasgH, SbHH

Kus = Ki(1-T), (1.85)

6y epia F- Teckapu GOFIaHHMII YyKYpJHMIH, T- Xanka Kyyaluud, y
kypunaétran 6epk TH3HUM Y4yH KyHHAarura TeHr:
A=A+ Agimt A (1.86)

K,

1.32-pacm. Teckapu GoFIaHHUIA BY)KYAra Kelaaurad Oy3uiuuuiap.

Oy epna S; — S; — Ky4al THprHUIapHHUHF Ky4aliTHpHLIIaph Ba A| Ba A,
a)XXpaTyBYd KypHAMaNapHUHI Jeupberapaa ndoganaHrad CyHHIIIADH;
@-Teckapd OOrJAHMIIHMHF XankKacH OViiMua (¢a3aBuii  CHIDKHII
AuruHAKCH. Sy + S;+A-A= - X xypurumparu iiuruaau [(1.69) ra
KapaHr] MaH¢uii Hmopany Teckapu GOFNIaHMII 3aHXUPHIATH CYHUIIHH,
SbHH TeCKapH OOraHULI XaJKaCHHUHT Ky4aHHIHHN udoaaiaiiau.

(1.86) Hu xmucobra onraH xonga, (1.85) ¢opmynanm KyiHmaru
kypuHHLIAa Hdoaaam MyMKHH:

201g K 15— 201g K = —201g[1 -10°%% ¢°] (1.87)

87
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K1 kyqaiiTupriad Ky4ad THPHIOMHUHT TECKAapH aJ10Kara acoCiaHraH
y3rapuiny Kylugarura TeHr 6ynaau:

_ s 1
85 =85-5, =201g1-10%% ] =-201d1-10%"¢"| =2014W

6y epma X=20=(4,+4,-5-S;,) - UKKM TOMOHJIaMa KaHAJIHUHT (IKKa
6epx TH3uM) Oapkapopiuk 3axupacd. Teckapu O6GOFIaHHII MaBXyX
6ynranmaru K1 xy4adTHprud Ky4adTHpHINMHUHT YacTOTaBHM# TaBCHOU
1.33-pacmua udonanasras.

bedoiina Teckapu anoka Tydaitnum xywaliTHpruu Ky4yaHTH-
PUUIMHHHT dYacrtotaBuii TaBcudu Teckapu anoka OymmMaraHgaru
YacTOTaBHil TaBCH(ura HUcOATaH TYNKAHCHMOH XYCYCHUATTa 3TAIMIH
1.33-pacmnaH kypuHHO TypHOIH.

(1.88)

Sits

ﬂk

Teckapu 6ornanmm 6ynmaranaarya K,
Ky4aRTHPrMUYHHHT Ky4YaATHpHIIH
_! Teckapu 6ornanuu 6¥arasnarn K,

KY4alWTUPIrUIHHHT Ky4aHTUPHIIH
> f

1.33-pacm. Teckapu anokana naiino 6ynaauran 6y3unuuninap.

Ky4aliTHprUYHHHr  Ky4aWTHpHII 4acTOTaBUH TaBCHUHHHI
6yHmali xycycuatH, Oepk THsMMIard Typyiu (azaBuii GoryaHMuLIapra
MOC KemyBuHM u4acToTand Oedoiiga Teckapu anoka TOKJIapH,
KYJaWTUPrMYHUHT KYYaATHPUIUMHH  OLUMPHULIH, €KM KaMaWTHpUIUH
6unad TymydtHpuwiamu. JeMak, Teckapd OOTNaHHII TOKJIAPUHUHT
MaBXKYIJIUTH ¥3Ura Xoc aMIUIMTy[a — 4acTOTaBHi Oy3umiinapra onu6
kenan. Byrpaift OGysunuimnapHm Teckapd OGoflaHMIIa ByXyara
Kenaguran Oyswnuuwiap Jeiiwnagu. DBy Oysuwiuuuiapad  amanga
TY3aTHIIHUHT UMKOHH HYK.

Hkkn toMoHnaMa (Tene¢oH) kaHanga ¢aszaBuit GornmaHumuiap,
xynou Oepk Tu3umra ¥yxmab Tacomuduil Xycycusarra sra Oymras-
JIUTHJaH, TecKapd OOfNaHMINAA BYXYyZAra KelaguraH Oy3umHINIapHH
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aHMKiall Y4yH amajija yNnapHUHI TeckapH OOFmaHMII XaiKacHAarx
¢=(2n+1)x ra TeHr ¢a3aBMif CH/DKHII, SbHH MaHpui Teckapu
GornaHMLIAArd Ba Q=2n7 ra TeHr (asaBMil CHIKMII, SBHU MychaT
Teckapu OOFNaHHMUIAArd Ky4aWTHpPru4 Ky4aHTHPUILUMHHHI Y3rapuIud
6unaH GoFnmMK OynraH 9Hr OXMPrd KHAMAT/IapUrHHA aHUKNaHANH.
Mauduit Teckapy GornaHMII YUyH KymaiTysuM € =1 ra TeHr Ba
maHQui Teckapy OOFnmaHMINAA ByXyAra kenaaurad O6ysHiHiLiap
KaTTanuru Kyiduaarura redr 6ynaau [(1.88) ra kapaHr]:
1

AS=20[IIW > (]89)
Myc6aT Teckapi GOFNIaHHLI yYyH KynaiiTyBum € =1 ra Tenr Ba mycbar
Teckapu OOFJIaHMIIJA BYXXyAra KejnaguraH Oy3unMIIap KaTTalurd
KyHuaarura TeHr 6ynaau:

AS, =201
&g 04,,, (1.90)

MycbaT TeckapH ajloKa TOKIapUHHHF TabCUpU MaHuil Teckapu
aloKka TOKIApUHUHT TabcupuigaH katraiurd (1.89) sa (1.90) nman
kypuHUO Typubau. Bupok OapKapOpNMKHMHI KaTTa KuiiMaTiapH
(¢ > 1205) pa Oy xarranuwiap 6up xun 6ynamu. a>15..1705 GynraHga,
Oedoiina Teckapu aJlOKAHHHI KaH&IHHUHI 4acToTaBMii TaBcudura
TabCHPHHM Tauinab robopuit MymkuH. ByHJa Teckapu ajnoka TOKJIapH
Tydaiinu Byxyara keJlaiuras Oy3unuiap myHYauuK KH9UK 6Ynaauku,
ynap amanza rene¢oH MabIyMOTIApPMHHHT Y3aTHIHII CH}pATUra TABCUP
KHIMaiau.

1.6.4. DieKTpHK aKc cajio XOAHCACH

AOOHEHT TpaKTHHM HHcOaTaH KaTTa Y3yHJHKAArH TtenedoH
KaHanvra ynaw Hykranapd (l.34-pacmparu a Ba a' HyKTajap) Aa
HOMYBOQHKIHKHHHI MaBKyUIHTH 3/1eKTP aKC CaJio TOKJIapHHUHT naino
6ynuwmra onnbd kenamu. By XoAHMCaHMHT MOXHUATHHHM TYLIYHHII Y4yH
TenedoH KaHatUMHH KypHG uukainuk (1.34-pacm), 6y epma TY —
TpaH3uT y3aiTupruunap; AT, — ukku cuMiM abOHEHT TpakTHAaH TYPT
CHMJIM TpaKTra YTHLIHN TabMUHIOBYM Au¢depeHuuan tumiap; TUK
— 6up TOMOHJIama TenedOH UACTOTANM KaHannap; a, a — abOHeHT
TPaKTHHH TeNeOH KaHaIUra YIOBYH HYKTAap.

Macanan, yangaH yHrra (a HyKTagaH a' HyKTara) y3aTHIaérraH
cy3nallyB CHTHaMMHHMHI SHepruacHHUHr Oup kucmu AT, nudtu-
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3UMHUHT TYIMK MyBO3aHaTJjlallIMaraHjiurd (OanaHcnaluMaraHIurH)
Tyaitnu kabyn KMIMIHTHUHT OXMPH (@' HYKT2) JJaH KHCMaH KaiTan.

] TUK ]

| ——— |

Cy3nainyB TOKIapH
1.34-pacm. JnexTp axkc cafo XOJUCACHHHHT Maia0 6YmHII MeXaHH3MHU.

KaliTran TynKuH Teckapd HyHaIMIINAr¥ KaHadra Keau® Tymamu
Ba CY310B4YM abOHeHTra BakT OYHH4a CHIDKHraH XoJina KalTuO kenaau.
By BaKT CHrHAJHHHT a Ba a' HyKTalapH ypPTacha TapKAIMII BaKTHHHHT
MKKHJIAHTaHIMrHra TeHr. bab3u xolutapaa cy3noByd abOHEHT Y3MHUHT
CY3iapMHM aKyCTHK aKkc calo XoAucacura yxumam xoguca cudaruaa
KaliTapunuiuHy KaOyn kunuutd mymkuH. Ly Tapuka cy3n0BYMHHHT
6upuHUM akc cajmoc naigo 6ymazu. [T, xaM TyimMk, MyBO3aHaT-
JIalMaratiura cababiau cY3y10BUMHHHT OHPUHYM aKC CANOCHHHHT TOKH
a HyKTajaH KHCMaH KaiiTaJu Ba KalTraH TYNIKHH y3aTHLI KaHAIMJaryd a
maH a' ra kenu6 Tymamu. HaTukada SIIHTYBUMHMHT GUPMHYH aKC
cajfiocu maiao Oynaau. JMUTYBYMHUHT OUPUHYH aKc cafiocHJlaH KeHuH
CY3MOBUMHMHI MKKMHYH aKC CaJOCH Ba X.K maigo OYAMINH MYMKHH.
AcTa-CeKHH aKc Cafo TOKJIApHMHHHI 3HepruacH kamas ©Oopagud Ba
’Kapa€H cyHanu. AipuM xo/uiapZia TaKpopiiaHraH akc calio CUTHalNapu
8-9 mapranab SWHTUINILY MyMKHH.

Taxkpubanap mwyH# KypcaTaiHKH, INEKTP aKC CAXOHUHT CY3IOBYH
aboHEHTra XalaKuT KWIYBYH TabCHpH WIYHAal XoNja HaMoEH
6ynanuky, yHra XyAOM CyXOaTAolIM YHHHT TamHHH OynraHzexk,
SUINTYBYH YUyH 3Ca JMIHTHLI AHUKIUTH nacaiirad kabu TabCUp KHNaau.

C{3710BYHHHHT aKC Cafi0 CHUTHATHHUHI KyBBAaTH SIIUTYBYMHUHT
akC caJo KyBBaTHIAB eTapid Japaxafja IOKOpU OYnraHmuru ydyH,
SMIEKTP aKC CAJOHHUHI XaTaKHT KWIYBYH TabCHPHHHM xucobnam ¢akxar
CY3NMOBYMHHUHI" aKC CAJOCH y4YyHI'MHa Oakapunanmu. DNEKTp akc cano
XOAMcacH KyiUAaru UKk HiapT 6axcapuirasjia Ky3aTUiIaIu:
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OupuHYHAaH, TOBYIIHHHT Tanaddy3 STHIMLIM Ba akc cajo
CHUTHAIMHUHI KeNWIUH YpTacupa ce3WiapiH BakKT OPalHfH MaBXyll
6ynranna;

UKKUHYKJAH, aKC caJ0 CUTHAIMHHHT eTapiid Japaxanaru
KyBBaTHIA.

ToBywHMHr Tanadgdys STHNMIIM Ba aKC CaJ0 CHTHAIMHHMHT
KEJMIUM YpTacHiard BaKT OPAIMFH JJNEKTP CHIHAUIADHHHT GU3HK
MYXHT XaMJa KaHajuylap Ba TpaKmjiap YCKYHajlapd OpDKaJlH TapKalH-
LUMHUHT YEKIM Te3NUrd OUNaH aHWKIaHAQW Ba YHH 2ypyxau ymuui —
VB &ku xyucusnanuw eaxmu neiiunamu. Tenedon xkaHanuma I'VB
HHHF MYTJIaK KaTTajiurH caBOJl Ba kaBo® YpTacHiard BaKT OpajiMId
KaTTAJIMrura XaM TabCHp Kunamu. By BakTHHUHr y30K AaBOM 3THIIH
aboHeHTNap ypracuiard KOHTAaKT Ce3yBYaHIMKHHHI HYKONHIIKra onH6
kenagd. CurHan TapKaIMIUMHHHT MyTjiakK BakTd 250 MC gaH omMaca,
I'VB HHHr TabcHpH yHYa ce3unapnu GyiMaciurd Taxpubasuit #ya
6unaH aHMKIanTaH. 250 Mc ra Tenr Mytnak ['VB uu 50000-70000 km
y3YHIMKIard Kkabemnd Marucrpaiiapfa OJMMINI MYMKHH OyNraHiiury
yuyH, ¢akar EpHuHr cydsuit #ynmomulapy oOpkanH  anoka
KunuHaétraHfarnia 6y MUKZOpHH OLIMPHII MyMKHH.

Tenerpad Ba MabiyMOTHapHH y3aTHLU, TOBYLUIH JLIMTTHPHUIN Ba
TeNeBUACHHE, (GAaKCHUMMI CHTHAUIADHHM Y3aTHII KaHawlapy Oup
TOMOHNaMa Gynrannurn yuyH, I'VB HMHr MyTlaK KaTTamuru Oy
CHTHA/UTapHH y3aTHLIra XanaKkuT KuiMaiu.

OKCNPHMEHTAJl T3JKUKOTJAp 31EKTP aKC CafioHMHI KaHAIHA ty
TapKalnHII BakTH OMiaH akc cajo TokiapH #iynupark (6y epaa snekrp
akc cafio XOAMcacH YyH4Ya ceswyapind Ofnmaiian) A, CYHHIIHHHD
MHHHMAN 3apypHil KaTTAIMrH ypracupard OOFNaHMIUHM aHHUK/IAlra
uMKoH Oepaznn (1.35-pacMra KapaHr).

a Ba a' HyKTasnap Yypracuparn cyaum (1.34-pacmra KkapaHr)
TeneOH KaHANMHHUHT Ar KOJNAHK CYHUWIMHHM Oenrunaiigy, nemax,
3MIEKTP aKC CaJ0 TOKJIAPHHUHI CYHHUINH KyHunarura TeHr 6ynamu:

Aac = 2Ar + Ae,
6y epma Ae - 3MIeKTp aKkC Cafo TOKJIApd maiifo GynaauraH TOMOHAArd
oxupru IuddepeHIMaT TH3NMHHHI OajlaHCc CYHHIIM. DHr HOKYynaii
mapouTiapia (aOOHEHT TPaKTH KMPHLI KapUIWJIMTHHHHT KaTTalHTH
KUCKA TyTamlyB &kM OVII :OpHIIM KaTTaJUIura AKMH) O6ajlaHC CYHMLI
KaTTaJiury Ae =6 ab ra TeHr,
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1.35-pacm. Axc cano TOXJIAPYHHHT MHHHMaN 3apypHii CYHHIIMHUHT
cy3noB4yy OHPHHYH aKC CRNOCHHHHT YTHIU BaKTHIa GOFNaHHIIH.

nemak, K, =(K,+NK))L Oynmama. Ae HuHr rpapuk Oyilnua onuHrat
KuitMatira Kapa6 (1.35-pacmra kapasr), I'VB HUHT MyMKuH Gyirar
KaTTAIMMHHA Ba AJIOKAHHHT MaKCHMaJl y30KIUIHHH (OyHIa 3MeKTp axc
cajo TOKJIAPUHHHT XalaKkHT TabCHPH YH4Ya ce3uwnapnu OynMmaiiau
aHUKJIAll MyMKHH.

Arap CHrHaJHHHr OHp TOMOHra YTHHIMHHHI MYTJaK BakTH 30 Mc
IaH olIMaca, 3NeKTp akc cafo TenedoH KaHaapuha anoKaHHHI
cucdarunu EmomnawrTupMmaiiu. By Bakt 30 Mc maH kaTta G¥nraH xonna
3JIEKTP aKC caf0 TOKJIApU HYnuUAard CYHHIIHH KOJNAMK CYHHHIHE
OIUMpHII #YNH OpKalM OLIMPUII Kepak. BHpOK, KOINOHK CYHHILHE
ce3unapiid Aapaxana OLIHPHUII MyMKHH 3Mac, YyHKH OyHJZa aloKaHUHI
cudaru &monnamanu. llyHuHr y4yH TenedoH KaHANHHHUHT KOJIHE
CYHHUII KaTTAJIATMHH YHMHT HOMHMHAJ Ku¥MaT# Ar=7 gb ra TeHr xosje
cakjlaml Ba OJJIeKTp AaKC CaA0 TOKIApDHHHHT XajlaKUT KUJIYBYH
TabcUpMapHHH kamalTHpuil yayH TUK HMHF OXHpPTM CTAHLIMANAPUIZ
aKc CaJIoHH TYcyB4H el aTanaurad Maxcyc KypHiIMaiap yjiaHaad. By
KypUJManap 3ieKTp akc CaJOHHHT iynuaa cesunapiau papaxana (50 ab
raya) CYHHUIHM Xocui kunanu (1.36-pacm).

YCB TUK

—

v HGmy [ ) & ]

TUK VCB

——

1.36-pacm. Axc CaloHH TYCYBYH KypHJIMaHH yJaul.
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OnexTp akc CajOHHUHT XalaKUT KHIYBYH TabCHPJIAPHHH
KaMalTHpHILAAH TalllKapd, akc CafOHH TYCyBYM KypuiMa &paamuia
Ky#iunardinapHy Kyniiamra HMKoH 6op:

JuddepeHUIHAT THSUMHHUHT ¥3-¥3uHM OanaHcnal (MyBo3aHaTall)
ycyny; 6yHaa akc caio TOKJIApPUHUHr HYnMjaaru CYHHIOHM OLUMpHLIra
6anaHc KOHTYPHHHT KapUIMJMIMHH aBTOMAaTHK pocTiaul &pramuia
JUQPTH3UMHUHT OalaHC CYHULIMHY OIIUPUO SpHILIHIAAM;

KOMIEHCALUs YCYNM: aKC Caj0 TOKIApHHHHI Hynuaaru
CYHUIIHMHT OIUMINIMHM (akaT akC cajl0 CHTHALIAPHHHHI TECKapH
AYHAnMIIAArd KONAWK CYHMIIHH OWIMPHII XHCOOWraruHa TabMHH-
naiigurad ycyn. ByHra akc cago CHrHajUlapura yxmiail, JekHH ¢aszacu
6yiinya TeckapH OYiraH CUrHaNNapHH IUAKIJIAHTHPUIL  OPKaJH
SPULIHIIANH.

Ha3sopar caBoJjiapu

1. KysBaT, KywIaHHIl Ba TOk O¥iiHua caTxnap ne6 HuMara aiTHIAAU
Ba ynap ¥3apo KaHpaait 6ornaHran?

2. KysBar, KywlaHUII Ba Tok OYyiiMua HuUCOMI, MyTIaKk Ba ¥I4oB
caTxjapH neb HUMara aiiTUIaqM Ba yjiap ¥3apo KaHAaaii GornaHraH?

3. 0 nb MyTnak carx KaHfjaii KyBBaT, Ky4JIaHMII Ba TOKKa TY¥pH
Kenamu?

4. VY3artum caTxnapuud yiauaiiamran ac6o6 uumanu uonanadmu?
Huma yuyH ynyamr makcaanapuaa Tok OyiiMua ysaTHII caTXJIapH
KynnaHnuamatign?

5. XuMosnaHraHiMK, caTxyiap AauarpaMmacd Oyiimua  KkaHpaii
aHUKIaHaIH?

6. bupnamum cUrHanHHMHr yprada KyBBaTH Ae6 HuMara aHTHIagu?
YHHHr aHANMTHK UPONACHHH KETTHPHUHT.

7. DupnaMyd CHTHATHHHr JWHaMEK JHAama3oHd Jge® HuMara
aiiTunanu?  JuHaMuk ~ AWana3oHHH — aHMKnaiguraH  ¢opmyna
TapKUOHJard KaTTANMKIAPHUHT QU3UK MOXMATH HUMazaH ubopar?

8. bupnamM4M CHrHaJHUHr 4ykku-$akropu ne6 HuMara aiTHnagu?
YHH anuKnaiauraH ¢opmyna TapkuGMIarH KaTTalHKIapHHHI (H3HK
MOXHMATH HHMaJaH Hbopat?

9. bupnamum curHan 6unaH Ky4MpHNa€TraH axOOPOTHHUHI MHKAOPH
(Xa)XMH)HHM aHHKJIaHT.

10. OddexTHB y3aTHNaéTraH 3HI KEHI 4YacTOTAap MoJjiocacura sra
O6upnamMum CHTHaJIHN aATHHT,
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11. BupnaM4y CHTHaJUTApDHHUHT acOCHi MapaMeTpJiIapuHH Ba YNapHUH
ym4oB OMpPIAMKIApPUHU AHTHHT.

12. Wikku ToMOHIaMa KaHaJU1ap KaHAa TalOKUJI KUJIHHAu?

13. Ukku cumMnu 6up nonocand, TYpT cUMIM OUp MOJIOCANH Ba HKKI
CHMJIM MKKU MTOJIOCATH HKKH TOMOHJIaMa Y3aTHII KaHaITApUHH TallKH!
KMITHII CXeMaCHHH TaCBHPJIAHT.

14. Ukky TOMOHJIaMa KaHAIADHH TalIKWJl KHJIMIOAA aXpaTyB4l
KypUJIMaJIapHUHT Ba3udacH, ynapra KyHuiaraH Tanabnap Ba ynapHHH:
tTacHU}H XaKuzaa TylyH4a OepHHT.

15. Tpaucdopmatopnu auddepeHnHan TH3MMIATH OanaHC CYHHII
HHMHT QU3HMK MOXUSTHHH TYIIYHTHPHHT.

16. Bapkapopnuk 3axupaci Ba 0apKapopiUK TyIIyHYalapUHHHI
$HU3MK MOXMATHHH TyLEYHTHPHHT.

17. Skka Gepk TH3UMHUHT Teckapy OoriaHUMIIKHAZ Oy3WITHINNAPHHHI
BYyXyAra Kkemuit ca6abnapw, ynapHH aHHKIall Ba KaMaHTHpHU
YCYJUJIApUHHU TYILYHTHPHHT.

18. DnexTp akc canonap HUMa cababnu ro3ara kenagu?

19. DnekTp akc CafONapHHHT XaJlaKMT KHJIYBYH TabCHPUHHM Kamait
THPHUIHHMHT KaHait ycyyumapusu Ounacus?

20. V3aTum xaHanu ne6 HuMara aitunanu? YHUHT Ty3HIHII CXeMack
Ba aCOCHii 37eMeHTIapura Kydunras Tanabnap.

21. TypTkyrOnukka yxmam Yy3aTHll KaHaid JAerasAa HHMaHb
TyLyHacu3?

22. KananHuHr acocuit mapaMerpnapu Ba TaBcumapuHu caHat
9UKHHT Ba YJIApHUHT QH3INK MOXUATHHH H30XJ1a0 GepuHT.

23. V3aTHIl KaHaJMHUHT KONAMK CYHUIIM JeraHna HHMaHE
TyminHacu3? Y KaHgai aHHMKIaHaau?

24, CyHHII y3aTMNaauWradH CcHrHaln cuHdarura KaHpalh TabCU
Kypcaranu?

25. Kananuunr >¢dexTdB y3aTuna€Trad 4acToTalap MoJocack
JleraHjia HUIMaHH TylIyHacus?

26. KaHanHHMHT 4YacTOTaBHii TaBCHPUHH TYmUHTHPUO Oepunr. Curxas
TaBCUQUHHUHT MeEpAaH OFUIIM, CHrHan cudaTHra KaHZal TabCHMf
Kypcatanu?

27. Kananaunr (aza-yactotaBuit TaBcudu Ba TrypyxsiH YTHI
(cexMHMalIMII) BAKTHHUHT 4YacTOTAaBHHA TaBCHOW, YNapHUHI ¥3apc
OGOFMUKJINIH Ba YNAPHUHT CHTHAUIAPHY y3aTHJIHIL CH¢aTHra TabCHPHHE

TYIIYHTHPHHT.
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28. Ynsuknu Oy3uNMUINAp, YIapHHHI BY)XyAra kenum cababnmapu Ba
yNapHH aHHKIall yCY/UlapH. YHM3Mki¥ Oy3WIMNDIADHUHI TaCHHGHHH
TYLIYHTHPHHT.

29. KaHaJHHHT aMIUTMTYAaBHH TaBCHOHHH TYIIYHTHPUO GepHHT.

30. Hounsuxin 6y3unuuuiap HuMa cababnu By>xyara Kenaau Ba ylap
KaHAaal aHuKJiaHagM.
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1 505. TEJEKOMMYHHKAIIUA Y3ATHII
TH3MMIJAPHHMHI TY3HJINII NIPHHITUILIIAPHA

2.1. Kyn kaBEaqIH y3aTAIU TH3IAMUHHET YMYMUH TY3RJIHII CXeMa

N manOanapgaH N UCTebMoONM4Hiapra 6Up anoka JIMHHUACH (371eK
aJIoKa CHUTHaJUIapu TapKajnaguraH GU3HK MYXHT) opkald Oup xun &
Xap Xl MabIyMOTNApHH OHp BaKTAa Ba MYCTAaKMJ paBHLIAA Y3aTHI
TaBMMHIIOBYH TEXHHK BOCHTANAp MYXMYAaCHHM Ky KaHAJNH y3aTH
TH3uME (OyHZaH keHWH KMCKa4a y3aTHIO TH3MMH) Aeiunagy.
KaHaJuth y3atuml TH3uMH (YT) HHHT yMyMHil Ty3wium cxema
2.1-pacMpa KenTUpPHITraH.

cwy —[ M 2O o, P 1 foc

o —[ M O ¢ & PO 1 Jc
! 2 | s [ Ak | 50 '
; 1 nuumacu

en — My PO o PO e

2.1-pacs. Kyn kaHanny y3aTHII TH3UMHHUHT YMYMH#H Ty3WIHIIH.

C,(r) Obupnamun curHamnap (ynap 6up BakTAa MaBxyZn OYmHIy -
YacTOTAJIAPUHUHT CHEKTPU OHp-OGHPHHMHT YCTHHH KHCMaH &KU Ty
KONJAIIH MYMKHH) Y3aTHII TH3UMHHHHI Y3aTyBUM KHCMHIa Kelll
Tylaau, 6y epaa ynap M, Kypuima EpaaMmuja S,(f) KaHajl CUrHaJulapu
y3rapagu.

BupnaM4u CHUTHaJIHM KaHajl CHTHAlWra y3rapum xapa&Hu HKi
MacaaHH Xai Kuiajy.

BupuHunjaH, xap 6Up S,() KaHanm cHrHaMd YHM OoInka KaHi
curHannapugad ¢apknosud (UMK OeNrHNIapHUHT WUFUHOMCUIa Kap:
axpatunam, Oy Oenarmymap ExkM mapaMeTpiapHH —aXpPaTYBUMIL
Aeinnaau.
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WkxuHYMAaH, KaHaJl CHUTHAJUIADWHM INyHJAAM HIAKIIaHTHPHLI
KepaKKd, yjJapAa y3aTHNaéTraH MabJyMOT/Iap, SBHH KaHaJUIApHMHT
KUpHULLIapura keau6 tymaérraH OHpiaMYH CHTHAUIAPHHHT KYPHUHHINH
TYFPHCHIA MABJIYMOTIAP CaKIaurad OYiLM Kepax.

Kyn xaHannm €y S() rypyXJiM CHrHaj KaHal CHTHAUIADHHH ¥

OupnalTHPHLI KypuiamMacua GupIalITHpHIU OpPKalH OAHHAmM. XycycaH
KaHaJ CUFHA/UIAPHHH KYIUO rypyXJid CHTHJIHH OJIUII MyMKHH, SBHH:

S(t=Y.5,(. 2.1)

Kanan curdamnapm HUrHHAMCHAAH TaIUKMJ TONMaH TypYyXJiH
CHFHAI MaBXyH OYnraH y3aTHll TH3MMHHH aodumus (MHUKEODHIA)
y3amuwi musumu Aeunand.

Fypyxad CHrHalHM IHAKUIaHTHpULAa Ooimka Taxbupnap
KYJUTaHUNIAAHraH y3aTHIl TU3HMHHEH KOMOUHAYUOH Y3amuul musumu
AcHUIIaNU.

3amoHaBHH Kyl KaHANIH TENEKOMMYHHKAUUA TH3UMJIAPH aCOCaH
aJAMTHB TU3UMIIAp XucobnaHamgy.

I'ypyx/1M CHIHaJIHUHT ajl0Ka JTMHHACH (TapKaJliIo MyXWTH) OpKaJIH
TuImM xanakuTaap Ba Oysunuionap OuiaH Ky3aTHNaOH, IeMakK, y3aTHIl
TU3UMHM KaOyn KWIMII KHUCMHHUHT KUPHINKAQ S'() CHTHAM XOCHI
O6ynany.

I'ypyxnu cursanBu GupnaMud CUTHaJulap y3aTunagrraHja yjaapaa
MaBxyl 6¥nraH axpatain Oelrunapu acocHa axpaTyBuH KypHIMaiap
@; (¢uneTpioBun Kypunmanap) OunaH alipMM KaHal CHrHajuiapura
axxpaTil aManra oummpunagu. @O KypuIMalapHUHI YHUKHIHJA S, (1)
KaHa1 CHTHAMHAAR Oy CHIHAaJIHHHI Y3aTHII THU3HMH YCKYHaCHHUHF
3JIeMEHT/Iapd Ba TAapKATHII MYXHTH (ajloOKa JHUHHUACH) OPKAIM YTHUIUHM
cababnu ByXyHAra KelagvraH xXanakuTiap Ba Oy3wIHILIapHHHT ¥3uzaa
MaBXyUTUTH 6unaH ¢apkiaHyBYH S';(r) KaHaJl CHTHATH ONHHAH.

@; axparyByH KypWIManap YW3HUKIH Ba HOYM3UKIH OYyaumm
MyMKHMH. AJpaTyBuH KypuJiManap y3rapMac €xd  y3rapyBuM
napaMeTpiii YM3HKIH TYpTKyTONnukinapnaH HOopar OyaraH xommaru
y3aTHII TH3UMHHH YU3HKTH EKU CUTHAJUIAPHH YU3UKIU adcpamu-
naduzan yzamuwi musumu Aedunanu. Arap axpaTyByH KypuJMaap
HOYH3HKIH TYPTKyTONHKHU Hdopmanaca, OyHnall y3aTHUIl TH3HMIIADUHH
HOYUSUKAYU y3amuu musumiapu Aednnagd. ACocaH Kasamiap (CHrHai-
JIap)HH YM3UKITH AKPaTHIaJUraH y3aTHII TU3HMIIAPH KyJUIaHUNa .
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Kanan curHamwiapy axpaTHWJTaHAaH KeHH D, KypuiaMmara Kelr
Tymamd, Oy ephaa S(H) KaHal CHrHALUIADUHHHT Ci(r) Oupname
CHUTHaJUIapra y3rapyilid amaira owmanu. By curHamnmap ysaTunaérr:
O6upnaMuH CHrHaUlapiaH V37napHia Y3aTHII TH3UMH YCKYHACHHHI
SIEMEHTJIapy Ba aJOKa JIMHHACH (TapKaHIl MYXHTH) BYXYAI
KeJITHpajdrad XalakuTjap Ba OYy3WJIHILIADHHHI MaBXyIJIMrd Oune
baprnaHagu.

Kyn kaHammu y3aTuIl TH3AMIIApM HMIIIa0 YUKUNa8TraHpa I
TaAKMK KWIMHa&TraHAa ofaria OupiaMyd CHrHAJLTapHUHI XOccajap!
KaHaIap COHH XaMJa aJloKa JIHHHACH - TapKaldIl MyXHTH !
XaJIaKUTHUHT TaBcU(napy MabiryM 6ymaau.

Kyn kaHa/u TeneKOMMYHHKAUMs TH3HMIAPHHHM TAIUKHJ KHJH]
Ha3apMACH KaH&l CHTHAUIaDHHH &XKPaTHIUHHHT MYMKMRJHIHE
TabMUHJIOBYY Ly CHTHAJUITAPHHHI CUHQHMHHU KypcatuO Gepuuin xami
y3aTHLardy C() Ba Kabynm kunuupgaru C’(f) OupnaMyy CHTHAIE
ypracugarn MuHuMan ¢apKHH TAbMUHIIOBYH KaHaJl CHTHaJUIapHH
IDAKIIAHTUPUIIHE Ba YJapHM aXpaTHID KypwiMajlapura Kynuiira
tanabnapHy  auMKinab  Oepmimu  kepak.  lllyHMHraek,  kaHe
CHTHAJNIADMHM M INAK/UIAHTHPHIL, YJAapHA Y  OHpnaiuTHpHI f

WKpaTHUl KYpUIMAJApMHH TEeXHHK >XHXATAAH KypuUII HymmapH xa
KypcaTHaras OVmuum kepak.

Kyn kaHanny ys3aTHII TU3MMIApHJA TAIUKK XaJlaKATJIapAa
TAlllKapH, KaHal CHTHAJUTAPHHH aXXpaTHUII KypPHIMaJapHHWHI HJee
6ynmaraH xonga HUUiaimy cababid y3ura Xoc XalakuTiiap BYXYII
Kenaau. by xanakuTinap kaHawiap ypracuja y3apo YTyBYH TabCHpHa
cubaTuma HaMo€H OYymaau. by TabCcHpnapHM yJNApHMHI  5KOF
KuiiMaTnapuraya nacaTHpuIn HynnapuHu xypcatu® 6epuin 103uM.

V3aTHIl  TH3MMJIADH  CHUTHAUIADHH  Y3aTHIOHWHT  IOKOP
cudaTiMnMruHa aMac, 6anku YHHHr HIMOHWIMIMIMHHE XaM TabMHHJIALl
Kepak. ByHZla anoKaHWHT Y30KIHJINICH MHMHIIa0 KUJOMeTprada erHill
MyMKkpH. LUIyHHHTAEK, IOKOpH HMKTHCOAMH caMapafopiuKKa SpHIIHI
XaM KYyO KaHQIIM Y3aTHII TU3HMJIAPH TEXHHUKAaCHHMHT MYXH
pasuanapuman O6upu xucobnaHamu. lOkopuza KypcaTHIraHHAE:
HKTUCOAHI caMapaloOplHK Y3aTHUl KaHAJIMHMHT | KM HHH KypHULI E
yHaaH ¢olinanaHuiu Hapxiapu 6unaH 6axomanamu. Illy cababman €
KYpcaTKMUNMapHd MHMHHMQUTALITHPYBYM Ky  KAHALUIH  y3aTHI
TH3UMHHH TAIUKUAT KUIHII Ba3sudacH KyHWIHIIN MyMKHH.

Ulynpadi xunu6, kjn KaHaM Y3aTHIU TH3MMH TeXHHMKACHHUE
acocuii Basudanmapu OepwiraH MabiIyM COHJAru KaHaJUIapHI
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Y3aTHIIHUHT Tana® KUNMHaéTraH cudaTH, MINOHWIWIMIH, camapajop-
JUJIUTHHH Ba QIOKAHWUHT Y3OKIMJIMTHHH TabMUHJIOBYH TH3HMIIADHU
ApaTHILAaH HoopaTaMp.

3amMoHaBHMif KYI KaHa/UIM Y3aTHUI TU3MMJIapU KyHHOard acocHid
KHCMJIap: KaHal XOCHJ KHiIyBuH ycKyHa (KXVY), 6ornoBun yckyHa (BY),
nuHuA TpaktH yckyHacH (JITY), Oup Men€pra conuHraH reHeparop
yekynacu (YY) Ba cepBuc yckyHacu (CVY) xan u6opart (2.2-pacm).

V3aTHIl TU3HMHHHHT 3HHK TYpU Y4YH KaHan XOCHJ KHIIyBYH
yckyHa 6up Menépra conuHraH 6jmu6, y Mabiym Mebépnapra Moc
Oynrad TaBcudIH HaMyHaBHH KaHaJUIApDHH spaTHilra MyJpKan-

NAaHTaHIHP.
v v 1 X} v v
Gt -
'()T KXY cy [—ary cy —{xxy F»C 10
Cn(t) —> —C M)
il

My MI'Y

2.2-pacm. bup Menépra CONHHIaH Kyn KaHaJUIM Y3aTHII TH3UMJIApH
YCKYHacH.

JIMHHA TpPaKTH YCKYHacH Y3aTHII TH3HMHHHHT OHp KuCMH
xucobnanany, yHaa 6apya KaHaJUIaDHHHI CUTHAJLIApH T'YPyXJIH €Kd Ky
KaHa/UTH CHTHaira 6Hpnawmrad 6ynanu. By curHajHHHr napamerpiapu
TapKaJHII MYXHTHHHHI Y3aTHII mapaMeTiiapd Ounan moc 6¥nu6, yHu
Aunus  cuemanu  pedunamd. JIMHHA TPaKTM  YCKYHacH OXHPrH
CTaHUHMANapra YpHaTHAraH KypuIMaiap, ajoka JHHHACH Ba OpaJIHK
cTaHuuanap (KydaWTHpruwiap Ba KaliTa THKIAI NYHKTJIAPH)HUHT
YCKYHACHHH ¥3 H4HUra OJIa/ii.

BornoB4n ycKkyHa xap Oup y3aTHLI TH3MMHU y4yH Maxcyc 6¥mub, y
KaHal XOCHJ KHJIYBYM YCKYHAHHHT JIMHHSA TPakTH YCKYHAacHra Moc
OYIMIUIMIMHY TabMUHIAAIN.

V3atum TH3MMH Tapkubura 6Hp MebEpra COJNHMHraH reHepaTop
YCKyHacH XaM kupagu. By yckyHa xaHan CHrHa/JUlapHHM IIaKi-
NaHTHpHII y4yH 3apyp OYnaraH snekTp CHTHAUIADHH Ba Yy3aTHLI
TH3MMHHHHT 6apua yckyHanapuHd cuaTiy HIUIalIHHH TabMHHIOBYM
épaaMyH CHTHAJUIapHH HILIab YHKapaiy.

Q9
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CepBuc ycKyHa y3aTHII TH3MMHHHHT KaHaJUlapi Ba TpaKTJIapura
TEXHHK XH3MaT KypcaTHIl >kapa8HJapHHH aBTOMATJIAIUTHPHIIHH
TabMHMHJIaH M.

Kanan cursanmapusy Typiau ycymiap OHiIaH aKpaTHIIHH aMaira
OMMPYBYH KAHAI XOCHI KHJIYBYM YCKyHa Ky KaHaJUIM Y3aTHIU
TH3HMHHHHT 3HT KHMMaT0aX0 TypaJuraH KUCMH XUcoGnaHau.

2.2. Kanannap ypracuaard y3apo yTyBud XaJIaKHTJIap

Viarumga kaHan CHTHAUIAPUHM M, WAKIUTAHTHPHII KypHI-
MajnapH Ba Kabyn KWIMINJA KaHal CHTHaJUIapHHH @D, axpaTHl
KypHIIMajapUHUHT Hjean Tap3ja HWUUIaMaciurd oxubaTtHaa Kjm
KaHAJIM y3aTHLI TH3MMIApUHUHT Kabyn KuryB4M kucmuaa (2.5-pacmra
K.) Kasayutap ypracupa ¥3ura xoc ¥3apo YTyBUH XallakKMT &KH ¥3apo
XaJIaKuT Byxkyara kenagu. I'ypyxim (kym KaHaJUIM) CHTHaJIHU y3aTHLI
KypHJIManapuJard 4YH3WKIM &KU HOYM3MKIM Oysunuuap OyHnah
XaJIaKHTIIApHUHT cababuucy 6¥IMnid MyMKIH.,

Kanan curHawiapuan M, WAKWJUTAHTHPHII KYPHJIMaJTapHUHUHT

uaean Tap3fa Muuiamaciurd, S;(!) KaHan CHTHAIAPHHMHT TaKpHOHH
IIaKMJUTAHUIIUra OIM0 Kenaay. Y3aTHil TpakTaapuaard Oy3unuinap Ba
MYJNbTHIUIMKATHB XalaKUTIap KaHal CHUTHA/UIAPUMHMHT IOAKITHHH XaM
y3rapTupaaM, S1TYBYM CHTHAUIAPHUHT OPTOTOHAJLIHK LIApTH Oy3unanu.
Haruxana xabGyn KUNMIU KypUIMacHHUHI KHpHIIUra Kemu® TyilyB4YH
KaHaJI CHrHarjiapi aXpaTHil IapTIapuHU TaKpuOUil KaHOATIaHTHpaIH
xonoc. @, axparHmi KYpWIMacHHH HAeal Tap3fa MIIaMacliiurH
CUTHAIUIApHM QKPaTHII AJIFOPUTMHHHHI aHMK aMaira OLIHpULUra
UMKOH GepMatiny. BynapHUHT XaMMacu KaHaiuapapo €kH §3apo YTyBuH
XaJlaKUTJIApHUHT nafifo 6¥muw cababuucu xucobnaHamu.

Kyn kaHanmu y3atMm TH3UMHHUHT CHATHHH Y3apo YTyBYH
XaJlaKUTAap HYKTal Ha3apuAaH TabCHP KWIYBYM Ba TabCHpra Xyd4op
Oynaran kauamnap Ypracuzmard ¥3apo YTyBuM cyHMII neb aTaiyB4Yu
CYHHUIN KaTTanuru Gunad TaBcudnal MyMKUH.

V3apo yTysunm Tabcupnaphu Gaxonam yyyH 2.3-pacMHH KYpu6
yHKaiiauK, Oy epaa Kyitugarn 6enrunamnap kabyn KwiuHras: I'- TabcHp
KHIyBuH  -KaHATHMHT KHPHIUKIA yJIAHraH YI4all CHTHAIM FeHepaTopH;
Z-tabcupra pnydop Oyiran k-xaHan xupHIODMAArH IOKJIaMa
KapWIMMIy; Z, —i-KaHal YMKMHIMJAry IoKiaMa KapLIHIWry; Z,, —k-
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KaHaJl YUKHIIHJArA [OKJiaMa KapIUWIHTH; W,-TabCHP KUJIYBUM KaHal
YMKHINMJArH CUTHal KyBBaTH; W, -Tancupra aydop OynaraH KaHai

YUKHIIMAArH curHain KyBBaTH. IOkopupna aditu6 yrunran cab®abnap
Tybaltin Byxyara KeiraH y3apo YTYBYM XalaKHTTApHUHT CYHHILH
Ky#iuparura TeHr Oynami:

W,
4, =10lg—
ik g W, 2.2)
A, CYHHLIHM KaHAamHWUHT ¥3ap0 YTYyBYH XaNaKHTIApHaH
XHMOSJIaHTaHIUIY Xam neliunaqu. By karTanukau 6unmiu §3apo ytysum
xanakuTHMHr W, KyBBarT KaTTanMruHM Ky#uard ¢opmyna OpKaiu
aHHMKJ1all MMKOHUHU Oepanu:

W, =107 MBT. 2.3)

i- Y3arim TH3HMHA Wi
T 2

. W,

k-Kanan A K

~ {
2.3-pacm. Y3apo YTYBUH XaNaKHUTJAPHUHT CYHUIIMHH aHUKJIAllra Oua.

Kyn kaHannu y3aTMII TH3MMJIAPUHH TalIKWJ KHIMIIAA Xaj
KHUJIHHaJAMIaH acocuii MacananapiaH 6upH kaHawiap ypracuparu ¥y3apo
YTYBYM XalaKUTNAap KATTAIUKIAPDUHHUHI YJIAPHUHT JKOM3 KATTaJMK-
napujaH omMO KeTMAacNHK WIApTIapUHH TabMHMHIALJaH HOopaTAup.
Ymby kaTtaiMkiap xap OWp aHHK XonaTAa CHTHAJUIApPHUHT
KYpHHULINIA, y3aTHII TU3MMHHMHT MakcaJW Ba anoka cudatura
Kyiiunrad tanabnapra kapab anuknasand. [ypyximM kv Kynm KaHaUH
CHUTHAN Yy3aTHIl TPaKTHHHUHI OepuiaraH MabiyM TaBcH(napuia
3NTYBYMIAp TypU Ba ¥3apo VTYyBYM XaJaKMTIapAaH XUMOs/IaH-
FaHJMKHUHT MakCHMasl KUKMAaTUHU TabMHHJIOBYH YJNAapHHHI aXpaTHLI
Ba ax0opoT mapaMeTpNapUHH TaHJall Macallach KyHuniraH Oynuumiu
MYMKHH.

Kyn kanamnu ysatduml TH3MMJIapH TalllKWN KMJAMHaérranja
KaHaJUIapHH Xap XWJI MOZIYJALUA Typllapu acocupa Baxr Oyiuya Ba
4acTOoTaBUi aXpaTHULLl KYITPOK TapKaJIraH.
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2.3. Kapannapn 9acrora 6yiinua axxpaTHAraH y3aTAI
TH3UMHAA K2HAJI CHTHAIJADHHY MAKIARTAPHALI HNPAHIHANIADH
2.3.1. KapajssapHan 9acroTa 6yitnaa axpaTHIagEraH y3aTHI
TH3AMHAHHHT TY3HJIHII CXeMaCH

Kanannapuu 4dacrora Oyiinva axpaTunaguraH Kkyn KaHaJUTH
y3atiu TH3uMnapu (KA YT) 6up xun éku cnekTpiapu OMp-OMpHHUHT
YCTHHH KOIUTaliiMraH, CHUTHaJlIapHH YH3HKJIM aXpaTyB4d TH3UMIIap
cuHpura kupagu. KYA YT na xasan curHaulapuHHM SNTYBYHJIAp
cudaTHia TYpAM HacTOTanH TFapMOHHK TeOpaHMuLTapiaH ¢oiina-
NaHuyagy, ywby tebpaHuuiapHUHT OUp €k OHMp HeuTa mapaMeTp-
JIApDHHHHT MOJYJSLHACH 3ca KaHal CHUTrHAUTAPUHH LUAKUIaHTUPHII
ycynnapu xucobnanamu. Kanan curHaJutapuHH 3ATYyBUHIApPHH 31myeuu
mebpanuwinap EKu snmyeyu yacmomanap Reiunany.

MasiyMkH, SATYBYH 4acTOTa IapaMeTpiapHiaH OWPHHHMHI
MOAYNAUHACH MOIYNALUSIOBYM CHUTHAN CHEKTPHHM JATYyBYH Tebpa-
HUIUHHHI 4acTOTatapd Ba MOAYIALMS Typu OWiaH aHHKIaHaIHraH
4acToTajlap CrieKTpura Ky4upaam.

KYA VYT HH Taniku KUIHIHUHT MOXHATH LWIYHOaH HOOpaTkH, Xap
6up OupIaM4M CHTHal CHEKTPU SMTYBYH YacToTajlap épaaMuia aloka
JIMHUACH (PNIEKTP CHUTHAJl TapKaiaguraH (PU3MK MYXWT) HUHT YHra
aKpaTHIraH YyacToTajlap nojiocacura xyuupuinagu. LyHzaii iyn 6unan
OUp-OMpPUHMHT YCTHHHM KOIUTamalifjuraH CHeKTp/Id KaHal CHUCHalulapy
wakaHagm (2.4-pacm).

M,, M,BaM, KaHaJI MOILYNATOpJIApH KHPHLUKIa c,(f), c,(t) Ba ¢ (1)
Oupnamu¥ CUTHamnap kenuO TywWamH, YIapHHUHT S,(f), S,(f) Ba S,(f)
crnekTprnapu O6up xua AF, = F..F, 4acToTajap MONOCacHHH sraulaiiau
(2.5.a-pacm,).

I'apMoHuk TteOpanuiunap-y,(t), w,(f) Ba y;(f) snTYBUMIApHU
udonanoByu, ABHM f5 f,, Ba f, SITYBYM HacToTanap EpramHia
OGupnamuu CHrHasap OMpHUHYH KaHaiu y4yH f)...f; MKKHHYH KaHal
YUYH f;..f; Ba yYMHuUM KaHal Y4YyH f;..f; 4YacTOTanap MOJIOCACHHH
3rajUIOBYH KaHaJl CHTHaynapura y3rapaau (2.5.6-pacum).

KaHnan curHauiapu nojocanu kaHai ¢puiasTpiapu O6unan (OupuHUH
kaHan yuyyH 1-IIK®, ukkuHun xaHan yuyH 2-IIK® Ba yuuH4H kaHal
yuyH 3-IIK®) axxpatunany.
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| 1kno

ci(t) M, 1-KI1® —
c2(t) M, 2-KIIP 2-KI®

[ JInuus
cs(t) | M; 3-KIo ] 3K

> |
Yy
OITyBYH 4acToTa
reHepaTopu
v 3(t)

K4o

L+ ct)

5(t)

OnTyBun
4acToTa
reHepaTopu

2.4-pacm. Kanannapuu yactota OyiHya akpaTHiaJuraH y3aTHIl TUSMMHHHMHT TY3HJIHLI CXEMACH.

www.ziyouz.com kutubxonasi



fi»

bupunun kaHan _~ | 4

Fi. F

f23

HxxkHHYH KaHa /|
F, F

pd f33

VYuunau kanan F; F, 1-M uuxumgna

N

fi fi2
2-M 4HKHIUN A

N

1 1593
3-M 4ukumuna

f3; f3,
a)
KananHuHr nonocanu 1-TIK® 2-IIK® 3-[TKD
buiLTpnapn
YHKHMIIHAA 5 LU A At 6)

2.5-pacm. Y3aTyBuH KHCM-y3aTHIU TPAaKTHAArd KaHAIapHH 4acToTa
O6yiiuua axpaTUNafuraH y3aTHLI TH3UMHUJA KaHAN CHTHATUIAPUHU
IWAK/UTaHTHPUII.

I'ypyxau CUrHaji CHEeKTpH y4 moJiocagaH ubopat 6ymu6 y f| nma
f;rada 6ynran yMyMuit yactoTtanap AHana3OHUHH rajuiaiin.

Kabyn xunyBud KuCMHJAa KaHaJi CHrHAJUIADHHK OHPHHYM KaHam
yuyH 1-IIK®, uxkunuu kaHamu ydyH 2-IIK®, yunHuM kaHanu ydy!
3-IIK® axxparyBud nonocand kaHan ¢GUILTPIapH €praMHAa aKpaTHL
comup OYnamu. Kawanmapu uactota 6¥iiMya axpaTHNafuraH y3aTHL
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TH3UMMHUHT Kalysl KHITyBYM KHCMHHHHIT CHCHAUIADHHH CIHEKTp
IuarpaMmacy 2.6-pacMza KeITHpHIraH.

1-IK® 2-TIKD 3-IIKD
) AN/

A VA A AT 5 A

Ko fis

6 _—1 t f
F, Fy
Ko 3

B) /‘ T R f
F, F,
Kio f33

r___—] { f
F, F,

v

2.6-pacm. Kabyn KkunyBY# KUCM — Kabys1 KHJIMII TpaKTAa KaHa
CUTHAJUTApHHH Y3rapTHPHILL.

2.6.a-pacMa KaHaUIapH 4actoTa OViiMya akpaTHJraH y3aTuul
TH3UMUHHHT Kabyn KUJIyBUM KUCMH €KUM KaOyn KWIHIN TPaKTHHUHT
axparyByd nonocanu kaHan cunerpaapu (1-IIK®, 2-IIK®, 3-[IKD)
HHHI YHKHIOHJATH KaHall CHTHAJUIapH Kypca-THAraH. A>kpaTtiO ONHHIaH
KaHaJl CHrHaIapu O6upuHuM kaHan [l; ZeMoZyNsTOPHUHUHT, UKKHHYH
kaHan J[; AeMOAYNATOPHHUHT Ba YYHHYM KaHan [[; AeMOAyNATOPUHUHT
kupulidra kenu6 Ttymaanm (2.4-pacMra xapasr). JeMOAYNATOPHHHI
6owka kupuiMra GUPUHYY KaHAJNHUHL f,, HKKHHYY KaHATHUHT f,, Ba
YYHHYM  KaHaJIHMHT  fp;  OATYBYM  yacTotajapd  Oepunanm.
Hemonynaropnap udMKHIWIMAA AF, = F..F, 4acToTajlap mnosocacura sra
fupnamMuyd  cUrHa/ulap Ba  IOKOPH  4acTOTalld  AEMOAYMALMA
MaxcynoTnapd Xocusa Oynanu. eMOmyaATop 4MKHUIIMra YpHaTHATaH
KyiH uactotamn ¢umetp (KU®) 6upnamun CHIHAUIAPHUHT AF,
yacToTanap MOJIOCACHHM axXpaTu® onagd Ba IOKOPH 4acTOTalM
JNEMOYNALHSA MaXCYTOTIApUHH HYKoTaau.

KYA VYT y3atuinl TpaKTHHHHI HOJOCATH KaHall QUIBTPIApUMHHHT
YHKUIIKAA CUTHALTApHHHT 4acTOTajiap coXacHjaa OpToroHan (TYFpu
Oypuakin) GYNHIIMHM KYpCaTHIN KuiiMH 3Mac. N KaHauIM ys3aTHUI
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TH3UMHHHU XYpHO YMKaliIHK, YHHHT KaHal CHTHAUIADMHHHT CIIEKTPIIapH
2.7-pacMIa KeITHPUITaH.

S(H)
Sif)  SoAf) Sy Si(f) Sn(f)

"""" l_l f

P /A A A A VAR /A T

2.7-pacm. Kanannapu 4actoTta 6y#inya axxpatunaaurad N kanamumu YT
KaHaJl CHTHAJUITADHHHUHT CIIEKTDH.

Kanan curnannapu cnexrpm y4dyH (2.7-pacMra Kapasr) KyHupmard
wapTiaap YpuHIMaup:

6ynranma,
LT LTTLTTILLITLLTILITLIIIYT (2'4)

6ynranja.

S(=S,(f) xyn KaHaAMU-TYPYXJIM CHTHaJUIap JrajjaraH
yMyMHi yYacTOTanap AQUamasoHH f, HaH f, rada Gymaran gacrotanap
coxacuza oilinamrad. s;(f) kxaHan CMrHaIapy CcCIieKTpiaapd OHp-
OMPHHMHT YCTHHH KOIJIaMaiiJy Ba IUyHHHT Y4YYH:

Iy A i=n
S,(0)S,(Ndf = .
},f S, (Ndf {0 e n 6yaranna, (2.5)
6y epna 4 —i- KaHAN CHTHAIMHMHT SHEpTHACH OMJaH aHMKIAHAAMTaH

Oan3u Oup y3rapMac KaTTanukK.

(2.5) udona 4acTOTaHHUHI OPTOroHAN (QYHKUHANAPUMHUHT KaHa
CUTHAJUTAPHHM CIEKTPIapUHH M30XTAlIMHU KYpCaTMOKAQ, AeMak, yjlap
XaMHIlla aXpalafguraH cnektpnapaup. Kawan curhamnapu s (1),
5,(2)..s ) (f) -BakT QyHxkuuanapu cudaTHia XaM opToroHangup, OyHH
Oypre anMamTHpyLUIapy EpaaMuaa HC6oTIall OCOH.
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Arap i -axpatyBud K,(f) monocand kaHan QUIBTPHHHHTD
y3atulll x03¢pdUiiueHTH Monaynd (uactroTaBuii TaBcHOH) KylHAaru
LIapTHU KaHOATIaHTHpCA:

e fe

K.(f)={:) ;;in;? Oynranna, 2.6)

IYPyXJQH CHTHalJaH | -KaHAl CHTHAIMHM aKpaTHG onMmm amaira
OIIaJH.

By udozaa uzean mojocand GUILTPHUHT YaCTOTABHI TaBCHHTra
Moc kenanu. Pean nonocanu ¢unbtpnap 3ddexTHB cyHHII nonocackaa
MabiyM Japaxajard, JIeKHH CYHITH CYHMIOra Ba YTHII COXacH-
¢dunerpcusnam nonocacura sra. LlyHHHr y4yH KaHan CHrHa/UTaPHHH
pean ¢unsTpnap €paaMuia KaHaJl CHTHAJIApU CHEKTpiapd OpaTHFHiaa
XPATHIIHHY TabMUHJAIl YYyH Af x XMMOSBHH 4acTOTaBHH HHTEp-
Baslap OYnUIIN Kepak, YNapHUHT KEH[JIMTH MONOCAatd KaHal
¢wibTpRapuHd  QUIBTPCU3NOBYH NONOCA KEHIVIMTHHH aHHKIIAiau.

IMonocamm axparyBud KaHai OGHIBTPIAPUHHHT HOMYKaMm-
MaJUINTH KaHaJ1apapo YTYBYHM XalaKWTNAPHHU BYXXY/Ara KeITHPaIH.

Arap Oapua xaHan curHajulapis 6Mp XuJ yacToTajlap nojiocacura
9ra, ABHH af, = 47 OYJca, rypyX/H CHTHaJIHHHT TPaKITa y3aTWJIaaurad
AF ymymuii yacToTanap rnonocac 6up kaHan yuyH axkxpaTunaguras Af,
4acTOTAJIAp TMOJIOCACH, KAaHAUIADHHUHI Af,; XUMOABHH YacTOTaBHii
HHTEpBaiM Ba N COHM OHJIaH aHUK/TAHAIH:

AF; = ﬁw. +4f;) 2.7

€xu
AF = N(Af + Af,). (2.8)

bup xaHan y4yyH axpaTWiagMraH Af 4acToTajap MOAOCacH
KaHa/l CHrHAIapUHM MAKUIAHTHPUII YCynd OullaH aHUK1IaHaAu Ba
YHUHI KEHDJIUrH OWMpnamMuM cHrHanHMHr AF. GouinaHfHY 4YactoTanap
NOJIOCaCHra TeHr €KW YHJaH KEHr, SbHH Af > AF, OYmHMIIM MyMKHH.
AJloka NHHHACHAAH Texxamnd ¢olfanaHul ydyyH TypYXJAH CHIHan
YacToTanap NOJOCaCMHMHI KEHIJIMMM KaHamHUHr OGenrunanran N
COHHIA WJIOXH OopHua KUYHK OYnMINM Kepak. Af = AF, Oynranpa,
TYPYX/IH CHTHAIHUHI YaCTOTalap MOJ0CACH MHHHMMAaJ KEHIJIMKKA 3ra
6ymamu.

1N~
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IMyauar yyyn KYA VYT HH Tallkuia KWIHIIAAZ KaHaj
CHrHAJUIApYHM  [IAKIJIAHTHPYBYM YCYJIHH TaHna® onMIn  Karra
axaMHATra 5ra.

2.3.2. Kanas cHrHa/UIapAHEA AKUIAHTHPHLI

Kanannapuu yactora 6yiinya axxpaTHiraH y3aTHII TH3UMIapUAa
KaHajl CHUTHAJUIAPUHHM INaK/UIAaHTHPHIIHMHT acoCHif ycynn cudatruaa
rapMOHUK TeOpaHHUII-3NTYBYH YaCTOTAaHH aMIUTUTYAaBUH MONyJA-
Husmam ycynupadH ¢oitnanaHunand. By ycyn anoka JHHUSCHHMHT
YacTOTaBHi CMEKTPHAaH >KyAa caMapand (oiigaiandimra HMKOH
Gepann.

OntyBuy TebpaHu Kyiiunar KypuHUIIAa uogaiaHaau:

v(®)=U, cos(wt+¢,)=U, cos(2aft + ¢,), 2.9

6y epma U,-3nTyBuYH TeOpaHHII aMIUIMTYIacH, f-3/ITyBYH TeOpaHHII
q9acToTacH, @ -aiilaHMa d9acToTa, ¢, -9ATYBYH TeOpaHUIIHUHT

6ounanruy ¢asacu.
Bupnamun curHan Mypakkab TeGpanuin 6¥nub, yHHHT 4acToTanap

cnexktpu F..F, (éxu Q,..£2,) nonoca 6unaH 4eKIaHTaH, THHH:

Q
c(t)= ZUQ cos(Qt + 9q,), (2.10)

0,=Q,

6y epna U, -Oupnamuy curHan i -4aCTOTaBMM TAIUKMJI 3TYBYHCHHHHT
aMIUTATYAAcH, Q,-GMpIaMui CHTHATHHHT [ -4aCTOTaBMil TALIKHJ 3TyB-

YHCH, P -OMpNaMyl CHrHajl / -4aCTOTABHH TAalIKMJI 3TYBYHCHHHUHT
6omnanrny ¢azacu. Dopmynanap Ba OornaHMIIIApAaH OJIMHIaH
XyJIOCaIapHH COANANAIUTHPUII y4yH, o(f) MOIYNALMAIOBYH CHTHAIHH
Ky#ugard KypuHMLIZar# OHp YacToTaNM TrapMOHHMK TeGpaHMIIAaH
nbopat neb dapas kunainuk:

c(t) =Ug cos(Qt + @q). 2.11)
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Bynpaii ¢apa3 6unaH TaxjiHja KHJIHLIHH aMaira olMpHLI, CYHrpa
3ca ONMHraH XyJlocajapHd Mypakkab MOAyNAUMIOBYM TeOpaHHII-
Oupnamyy curdanra TaToMK 3THLI HUc6aTaH OCOHAMP.

Amnautygasuii MOIyJSNMAIAHIAH CHTHAJUIADHHHT TaXJH-
Jd. Ontysud TeOpanum (2.9) aMmauTysacd rapMoHHk curan (2.11)
OunaH MONYNAUMANAHTAHAA aMIUTHTYAABHii MOAyIsLMsAnaHraH Tebpa-
HHUHI KyWHAArH KYPUHUILHYN ONaIH:

s(t) = [Uw + U, cos( Q1 + (pQ)]COS( ot+¢,)=

=U, [l + %ﬂ cos(Q + (pﬂ)] cos(wt + ¢, ). (2.12)

@

<

9 -m KaTTAIMKHH MOAYMALMANAIl YYKypJHrH KodhHUHEHTH

nefiunag, Oy ubomanM  xucobra onraH xonja aMIUIHTYAaBHH
MOAyNAUMsNaHraH cHrHan yuyH (2.12) Ky#upard KypuHHUIra sra
6ynanu:

<

s@)=U, [l + mcos(Qt + ¢, )]cos(ot + ¢,) . (2.13)

Yu3HKIH aMIUTMTYAaBHH MoAynauuanamaa m <1 6ynanu.
YH4ya Mypakka® OyinmaraH TpPUrOHOMETPUK anMalUTHPHILIAp
opkaii (2.13) udona Kyiinaars KYpHHHAIITa KENTHPUIAH:

S()=U, cos(wt + ¢, )+ %Uw cos[(@ — Q) + (@, — 05)]+

+%UW cos [(@ + Q)t+ (¢, +904)} (2.14)

By udomaHMHr TaxnunM IOYHH KypcaTagMKd, aMIUTUTYAaBUii
MOAYAALMAIAMIaH CHIHAJ CIeKTpH TapkuOWaa U, aMIUIMTYAANH
ANTYBYH TeOpaHMHII XamAa Wy TeOpaHuiura HucOaTaH CHMMETPHK Ba
U, = %u, ra TeHr 6ynraH GHp Xun aMIIMTYaTM HKKH EHAOLI YaCTOTAJIH

TeOpaHMIIap MaBxyZA. bHpnamMuuM CHrHam Ba  aMIUIMTYJaBHH
MOJYJSIMSANAHIAH  CHTHAJIHHHT  FapMOHHK  TeOpaHuw  Gunad
MOJYJAUMsANaHraHary crekTpH 2.8.a -pacMaa KypcaTunras.
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UQ Uxe=0,5mUw UIO€=0' SmUm

| W/

Q 0o-Q o otQ

Uo
0.5mq;U,| 0,5mg;U,

I —1 57 T e

1 > 0)-9} 0-Q; © 0+, 9+Qz 6)
AQ=27AF ¢ ! Ao=2nAf

2.8-pacm. BupramMuy cHTHAN Ba aMILIHTYAaBHA MOLYJMLIHANAHIaH KaHan
CHTHJIHHWHI rapMOHHK Tebpanuil (a) Ba Mypakka6 curHan (6) 6uian
MOZY ANMSUTAHTaHIATH CTIEKTPH.

Arap Oupnamuu cHrHan €,..Q, uyacrotajap mnonocacH Oumnax
yekJlauran  Mypakka® curHanHu  uHojamaca, aMIUIHTYAaBHi
MOZYNALHANAHTaH CHIHAN KyiHaaru KypHHHILra sra 6ynanu:

s(=U, [l + %1: mg, cos(Qt + @y, )} cos(wt +¢,) (2.15)

Q,=0,
éxu o
s(ty=U, cos(wt + ¢, )+ %U,,, Z mg, cos[(a) -Q)+(p, - ¢m)]+
Qi=0,
1 Q.
+2U, 3 mg, cosf@ + Q)0 + (0, + 93], 2.16)
Q,=0,

6y epaa m, -U, aMIUIATYAaBHil MOZY/NAUMSJIOBYH CHTHAIHMHT I -

TAallKMI  STYBUYHCH  O¥iiMya  aHHUKIAaHaOWraH  aMIUTMTYAABHH
MOZYNALMANAIN YyKYpHHUrd. UYW3HKIH  aMIUIMTYAaBHE  MORYNA-

1 v
LUASJTAaHTaHAa Zmn, <1 Em‘”U” =U, - @xQ, EHOOII YacToTa Kyusa-

HHIDHHUHT aMIUTUTYAacH (FOKODH €HJOII YacToTara «+» HIopa, KyHH
€HOOII YacToTara «-» MIIOpa Moc KenajgH). Unsukim Momynsnusuianiia
(2.13) Ba (2.15) ¢opMmynasappard KBaApaTHK KaBciapla TypPYBYH
udoganap xap AouM Mycbar Gymamu (4yHKH 1>m>0) Ba @>>Q
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6ynranma, ynap MOBYASUMANIaHTaH TeOpaHUIUHMHI  ITHIIMIIHHH
noaanaiiay.

(2.16) wudomamaH aMIIMTYAAaBHH MOAYJNALMSJIAHTAH CHTHaN
CHEKTPUHUHT TapkuOMaa >ATYBYM 4YacTOTa Ba YyHra HuUcbaTtaH
CHMMeTpUK OYnaraH HKKM &HOOWI 4YacToTalap MNonocacH (IOKODH Ba
KyHH) HHHIC MaBXYyIJMIH KYpHHHO TypuOau. aMniauTyaaBui
MOIYNALUANAHTAHAa KaHAN CUTHANM CHEKTPUHHHT TYna KEeHTNHTH
OMpnaM4y CHTHAJHMHI 3HT IOKODH YaCTOTACHHHM MKKHMNAHTaHWMIa TEHT:
Aof=2F, (2.5.6-pacMgan Ae=0+Q,-0+Q, =2Q, =27Af = 4xF,ra
TEHIUTH, OyHaaH Af =2F, ra TeHrTHry Keaub YnKaau).

AMNAUTYNaBUH MONYJIAUMANAHIAH CHTHAIHMHT Way KYBBaTH
SNTYBYM TeOpaHMIU, Kyiu &umow W, o Ba tokopu éxpomr W, g
TeGpaHHIIAp KyBBATNapH MWUFHHIHCHTA TeHTr. EHAOULIapHHHT
KyBBATJIapH TeHT, sbHU W, o =W, =W,. Jlemax,

WAM =Waz +Wm—ﬂ +Ww+ﬂ =Wm +2W¢" (2'17)

(2.14) dopmynanaH wapTIH IOKIAMaHHHT R Kapluwinruaa éHaou
2

U
TeOpaHHIIHUHT KYBBAaTH W, = - m? Ta, 3NTYBYH TeOpaHUILIHUHT KYBBaTH

2
o

sca W, =5z T2 TeHHrH Kkemu6 uukamu. Engom TeGpaHMm

KYBBaTHHHHT JITYBYH TeOpaHHLI KyBBaTUra HUCGAaTH Kyinaarura TeHr:

&—U_;mz U_:,_lmz 2.15
W, B8R 2R 4 ° 2.15)

m<1 Oynaranpa W, =0,25m’ra Tedr; W, <0,25W, 6ynuwn (2.18) maH
KYpuHUO TYypHOAH JeMak,

Wae =W, (1+0,5m*)<1,5W, . (2.19)

(2.14) Ba (2.19) MyHocabatnapra OHHOaH, aMIUIHTYZAaBHif
MOIYJISLHAIAAA JITYBYH TeOpaHUIIHMHI KyBBaTH y3rapMail KosagH,
aMIUIMTYJaBHH MOAYIALUANAHraH CHTHATHHUHT KyBBaTH 3ca m
MOAYJALMUANAIl YyKypaurd xoddgduimeHtHra Oornuk Oynran 2w,
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KaTTaJMKka owazau; OyHoa aMIUIMTyJaBHii  MOAyJsLMsUIaHraH
CHTHAJIHUHT KyBBaTd 1,5 Mapraraya ourMnm MyMKHH.

AMIIMTYNaBUH MOAYJMIMsUIAIl KaTop ad3aulMKiIapra sra
Oynras xonma (TeXHUK >KHXaTAaH aMaira OLIMPHIIHHHT OCOHJIHIH,
aMIUTHTYAaBHi MOAYNALUHAIAUIaH CHTHAJIHUHT YaCTOTaJap MOJOCaCHHH
HucOataH yH4ya KeHr OYiMaciurd Ba yHH  KuypalTHpHII
MMKOHMATHHUHI MaBXY[UIMTH, aMIUIMTyJaBuii MOZAYNALUANAHTaH
CUTHAJHU JEeMOIYNALHUANAIIHHAT OCOHJIMIH), MabiyM KaMYMJIMKIapra
XaM 93ra, YyRapHHHT acocuiinapu KyHupgarunapjian HOOpaTAUp:
1) xanakutra OapJOUUIMIMKHUHT NAacTAWId; 2) aMIUIUTYJaBHi
MOIYJIALUANAHIAaH CHTHAIHHHT acOCHH KyBBaTH Tapkubuia coiimanu
axbopoT GynMaran 3nTyB4YH TeOpaHHLLIapra TYFpH KelaiH, Oy y3aTHiu
TPaKTH dJIeMeHTIapH (acocaH Ky4alTHpru4 Kypuimanapy) HUHT Oexyna
HOKITaHHIIHIa ONHO KemaaH.

(2.14) Ba (2.16) ¢opmynanapaan OouuTaHFHY-OHpPIAMYH
CHUTHAJIHUHr ¢pakaT €HOOII YacTOTajap Mojiocanapu TapkuOHaarnHa
Oynummn kypuHu6 TypuGAM Ba IIYHHHT Y4YyH KaOyn KuiMmiga
aMILTUTYaBU# MORYNALUMANAHTAH CUTHAIJaH OHpnamMyd CHIHAIHH
THKJIAIl Y4YYH aMIIMTYAaBUH MONYNsSUMSIIaHTaH CHTHAJIHUHT Oapya
CNEeKTPHHHM KaHajl OpKalM Yy3aTHII mapT 3Mac. IlIyHuHr yuyH xjn
xaHanmu KYA VYT pan  doiiganasum coxacura Ba YJapHHHT
UIIUTAINAPUHUHT ¥3Ura XoC¢ XyCyCHATHIa Kypa, KaHaj aMIJIMTYdaBHH
MOZIYJIALMsAIAHraH CHTHAIIADHH IIAKUIAHTHPHIL Ba Y3aTHIIHUHT TYPJIH
yCyNIapuHH  Kymmam — Makcaara MyBOOHKAMD. AMIUIMTYZAaBHH
MOIYJIAHHANAHTAH CHUTHANNApHH Y3ATHINHMHT KyHupard ycynnapu
MaBXyX:

HKKHA €HAOI MNOoJIoOca Ba JJITYBYH YacTOTaHH y3aTHm; Oy
Xonga OuUp KaHaJl CUTHANMH YYyH axXpaTuO ONMHAJMraH YacToTanap
I10710CacH KyHHuAarura TeHr:

Af = 2F,, (2.20)

6y epna F,-OnpnamM4u CHrHaJIHHHT MaKCHMAaJl YaCTOTAaCH;

3ITYBYHCH3 HKKH €HHONI YacTOTaJap MOJIOCACHHH Y3aTHIN;
Oy xonga OGUp KaHa/l CUTHAIM YYyH aXpaTHO ONHHAJUraH yacroTanap
I100CacH KyHHAarura TeHr:

Af = 2F,;; 221)
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OHp éH0OI YACTOTAAP MOJIOCACH Ba JITYBYHJH Y3aTHiH; Oy
Xonja OMp KaHaJl CHIHalH YYyH axpaTu® OJMHaJWraH 4acroTajiap
fosocacH KyfuAarura TeHr:

A =F; (2.22)

ITYBYHCH3 GHp EHI0OII YacTOTa/lap HOJIOCACHHH y3aTHi; Oy
Xoiga OWp kaHan CHIHaJM y4YyH akparub ONMHajWraH 4YacToTajiap
NoJjI0CacH Ky#uaarura TeHr:

Af = AF, | (2.23)

6y epaa AF. - GUpnamMyl CHTHAJIHHHT YacTOTAIAp MOJI0CaCH;

OHp €HAOIN WACTOTAJNApP NOJIOCACH, YJITYBYHHH Ba HKKHHYH
€éHAOI YaCTOTAJIAP NOJIOCACHHMHI GHP KECMHUHH y3atHur; Oy xonna
OMp XaHaJ CHTHaJIM YYYH aXpaTHO OJIMHAIMIaH 4acToTalap I10J0CacH
Ky#ujarura TeHr:

Af =F,+ F,, (2:24)

6y epma F;-MkkuHYH (KMCMaH OOCTHpWJIraH) EHIOII 4YacToTalap
nojocacura  ysaTMiaauraH OHpramMuyM  CHTHaJHMHT  MaKcHMan
yactotacd. Onataa Oy ycyn yuyH Af = 1,2F,.

bapua 6y ycymmap KYA VYT pja kaHan CHrHaUlapHHU
INAKJUTAHTHPHIHUHF, Kabyn KuiaMmjja KaHan CUTHUIapHHH YH3HKIU
aXpaTHIl Ba OupnamM4ud CHTHaMIapHH THKJIAQHHIIHHHHT — acOoCHid
HMKOHMATHHM TabMuHmaliau. Jlexun Oy ycymnapuu amanga pyébra
YUKAPHLI TYPJIH TEXHHUK €4MMJIIApHU Tanad Kuiaiu.

2.4. Kanannapu 9acrora 6yiiAua akpaTHiras y3aTHII TH3SUMHHHHT
KaHaJUIApDH Ba TPaKTlapaaard Gy3u/aniiap

si(t) kaHan cHUrHaapd rypyxJu &k S(f) Kyn KaHUUIH CHTHaira
Oupukanu, KaOyn KUIMIN KypHIMajapuJa Ky KaHaJUId CUTHAJIHH
KaHan CHrHajjapura a>kpalryHMra Kajap y TypyxiH (Kjn KaHauM)
TpakTnap Oyituda y3atunsagd. S(t) cHrHan rypyXid TPaKTHHHT
3NEMEHTNApH OpKanu YraéTraHja TypiH KYpHHHILZArd Oy3uauimrap
comup OYnanu. Kananmapu yactota OyHuya axkpaTHNafMraH y3aTHLU
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T3uMH (KYA VYT) rtamxun kunuHaéTraHAga KaHal CHTHa/LTapH
COEeKTPHHHUHI opToroHan OysiMacaurura onubd kemyB4H Oy3uiumiapra
anoxpga axaMusT Gepumn kepak. bynaa gactoraBuii ¢unsTpnap kabyn
KWIHILZA KaHal CHTHAJUIApUHHM axparta onmaiiau, Oy sca kabyn
KUITHIIAA KaHaJl CHTHAUIApMHH HAean Tap3jga axpatn® Oyimaciuru
Tydaiinu, xaHa1apapo YTHIIAPHUHT copup Oynuinura €ku KaHainap
ypracuma ¥Tum Tabcupnapura onu6 kemamu. bBapwa Typnu-xun
Oy3umMiiapiaH MKKM TYPH: YM3MKIH Ba HOYH3HKIH Oy3uIMIILIApHH
kypub uukaiimuk. [ypyxad cUrHanHv Gy3WUIMINCH3 y3aTHJIHMIUHM YYyH
TYPYXIH TPakTHHHI aMIUIMTYRABHH TaBCHQHMHH YW3UKIWINTHHH,
aMIUIMTYa-4acTOTaBUH TaBCH(PUHHMHI ¥3rapMaciMruHH Ba (pa3sa-
YacTOTaBUH TaBCHQHUHMHI UM3MKJIWJINIMHM TabMUHJIANI  3apyp.
AMIUIMTYZaBUH TaBCHU} TypyXIH TPaKTHUHT HOYHM3UKIH OY3HIHII-
JapyHH, aMIUTUTYJa-4acToTaBuii Ba (pasa-yacToTaBHii TaBcuduiap 3ca
yu3uKIy OysunHunapuay 6enrunaiign. KYA YT rypyxim TpakTHHHHT
6y TaBCHQUIApUHUMHT TYPYXJIM CHTHAIHH y3aTHIO cHGaTHra TabCHPHHU
Ba KaHayapapo YTHIIJIApHUHT COOWp OYNMIIM MYMKHHINIHHU KypHO
YHKAHITHK.

I'ypyx/lH CHATHAJHHHI YH3HKIH Oy3wnuuiaapua. Kyn kananmu
y3aTHII TM3UMUAArM Xap Kagjgali KaHain €EKu TypyXJM TpPakTHH
Y3aTHIIHYMHT Ky4YIaHHLI KK TOK 6¥iinya K(») Maxmya ko3pUIHEHTH
6HsaH TaBCU(IaHYBYM YM3MKIH TYPTKYTOMHK cHdaTuAa Kypub YHKUII
MYMKUH (2.9.a -pacM):

K(@)= K(w)**®) (2.25)

6y epma k(o) - Y3aTHIIHMHI Maxmya KO3(QUIHEHT MOmynu &EKd
aMIInTy fa-yactotaBuit  TaBcudu (AYUT) Ba b(w) - dasa - yacToTaBHH
taBcH) (QUT). Yusuxknu OysunuuuiapHu aHuknamzga OUT ypruaa
rypyxnu yTum BakTH (I'YB) HMHI KyHMaary 4acTOTaBHii TaBCHMHIaH
dolipananunanm:

(0)=22) (2.26)

do

AYT {pHmAaa KynuH4Ya TpPAKTHHHI KyHuJarura TeHr CYHUIO
KaTTaNuruaaH ¢oinanaHunamu:

Alw)=201g[l/K(0)]=-20Ig K (») . (2.27)
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I'ypyxnu TtpakT kupuumivra N Ta OPTOroOHajl KaHajl CHTHaULIIapH
fduruHaMcugad ubopar rypyxiuM curHan ysatunaad (2.9.a-pacmra
KapaHr):

S(t)= Z 5, | (2.28)

Oy CHTHaJHUHr cnekTpH OWp-OMPHHHMHI YCTHHH KOIUlaMaiiguras
(oproronan) N Ta KaHaj CHrHaUlapH CINEKTPJIapUHHHI HHFHHIAMCHIA
TEHT:

G(w)=ZNZ g,@). (2.29)

=}

Arap OysunmaraH ysatuin wapriaapud 6akapuica, 6y xonma rypyxin
TpaxT (KaHall) a YM3UKIM Oy3unuuuiap 6§amaiau.

1. AMmnMTyjga-4acToTaBHil (6kM YacTOTaBUH) OYy3WIMLITAPHUHT
O6ynMacauk mapTd; Oy IapT TypyXJIH CHIHQJIHMHI 4acToTajap
nonocacuaa AYT HUHT Y3rapMacanriuy ndoaanaiay (2.9-pacm):

K(a))= K, =const o <ow<w, 6Ynranna (2.30)

ExH
Alw)= A, = const. (2.31)
2. ®daza-yactotaBuif (¢azaBuit) OysunuimapHUHr G6¥nMacIHk

wapt; 6y 1WAPT rypyxiM CHUTHUIHMHI dacToTanap nonocacuaa OUT
HUHT Y43UKIM Oormuknuraay udomanaiau (2.9.6 -pacMra KapaHr):

b(a))= or+2mk @ SO0, pa k=0.12... pabyaranga (2.32)

KM TypyXJM CHTHAJHHHI YacTOTanap TMONoCacHAa TypYXnId ¥THII
BAKTHHUHT ¥3rapMaciauruHu udopanaitau (2.9.6 -pacm):

db
f(w)z d((a(;))) =7r=const o, <@ < w,06y1rasaa. (233)
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2.9-pacm. ['ypyxau TpaKTHHHT YU3UKJIH OY3UNHIIITADHHY Ba YJIaPHUHT

KaHaIJIapHH 4acToTa G¥iiua axpaTHIaqural y3aTHII TH3UMIapUAarid
CUTHaJUIApHHU y3aTHII CH(ATHUra TAbCHPH.

i
o]

>3

T'ypyx/M TpakT (KaHan) HUHI YHKMIMiard G(e) rypyxnu cursa
CMEeKTPH TypYXJMH TPaKTHHHI KupuMmunard G@) TypyxJiM CHIHa
CNIEKTPHHU K(») y3aTHUIHHHT MaXMya ko3dhHULIHeHTHra KynaiTMacura
SbHH KyHujarura TeHr:

G'(0)=G(0)- K() (2.34

€xd (2.25) Hu Xucobra onraH xonaa, KyRuJaruHu OJlaMu3:

G‘(w)=£(m)'§: g (@)=2, g, (@)K(w). (2.35)

i=]

I'ypyXiu TpaKTHHHI KUpHIUKAark g;(®) kaHal CUTHAJUIapH CIEeKTpiapk
criekTpu OYitnuya xecummaiinuran (1 Typ) TynnamMHu udopmanaiay B
ynap (2 Typlard) OpTOrOHA/NIKK INAPTHHA KaHOATIaHTHpagu. OmaTn:
©1<<w, 6¥nranaa, rypyxii CHTHATHHHT YaCTOTajlap IMONOCACHAA K = (
O6ynamu, nemak, (1) wapT rypyxiu TpaxTt (KaHaI)HHHI YUKALIHAATY
g.(@)=K(@)g,(») xaHan curHanmapW  CnekTpiaapd  Y4yH — Xad
6axapunann. [lyngail kumb, rypyxiu TPaKTHHHT YHKHIIHAATH KaHaJ
CHIHAJUIADH CIIEKTpJapH XaM Onp-GHpIIapiHHMHT YCTHHH KOTLIaMaiifii B:
OPTOrOHAUIMK IUApPTHHH KaHoaTinaHTHpamu. lllyHuWHr yuyH kaHas
CUrHayuiapy KabyJ KUIyBYMHHHT YYWJa 4aCTOTaBU# KaHan QUIbTpIIapy
6unaH axxpaTu® OJMHHLIA MYMKWH, SBHH KaHaJIapHH 4acTOTa Oyitnu:
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axxpaTunaqurad y3aTtHill TH3MMIApuAa ypyXJH CHFHAIHHHI YH3HKIH
Oy3MJIHILIIAPH KaHaJUIapapo YTHILIapra onub kenMaiau.

By3uamaraH ysaTHin waptinapd GaxapunmaraHia (2.9.B-pac,),
KaHaJl CHTHAJUIADUHHHI CreKTpiiapuia aMIUTUTyfAaBuii (2.9.r-pacMm) Ba
¢dazaBmii MyHocabatnap ¥3rapagu Ba YM3HMKIM Oy3WIHILNAD COAUDP
6ynamu, ynapna sit) kaHan curHanM Xxap OHMPMHHHI WIAKIM Y3HM4a
Oy3unanu. JlekuH aiipuM kaHautapga OyHpait Oysunuuuiap yHYa Kym
6ynmMaiinu, YyHKM KaHad 4YaCTOTAJAPHHUHI TOP [OAOCAcH 4erapacHzia
AUT Ba rypyxnu yTum Bakrd (I"VB) HMHF 4acTOTaBuM TaBCHOH yHua
Y3rapmaiiu.

[ypyxiH CHrHaJHMHT HOYM3HKJIH Oy3uamuiapd. Tpakr
KUpUIIMJAry Ky4ilanudumap (Townap) OWJNaH YHHHI YHKHIIHAATH
KywiaHunuiap (Towiap) ypTacuaa MyTaHOCHONMKHUHT HYKIMIH CHTHAi
HWIAKJIMHUHT  Oy3uyHILNapura onu6 KeNaad, YHapHH HOYUSUKIU
6yswnwwunap peiiunagd. YMKHI KywiaHHIUH (TOKH)HMHT KHDHLI
KyWIaHHII (TOKH) ra GOFNHKINCY TPaKTHHHT aMIUIHTYHaBHil TaBCHOH
(AT) 6unan u3zoxynaHagy, Oy TaBCH} KyilMaara Aapaxaid katop 6HiaH
UpomaTaHUIIM MYMKHH:

S'()=a,S)+ a,[SE) + a,[SE)] + ... (2.36)

6y epma S(t)- rypyxiM TpakT KHpHMHIMAArd rypyxiaH (Kyn KaHaJUIH)
CUTHATHUHT KY4IaHMIUM (TOKH) Ba S{f)-TypyXiu TpakT YHKHLIHINATH
TYPYXJIH CHTHAJTHUHT KyWIaHHIUM (TOKH) (2.5.a-pacMra KapaHr); a; , a; ,
a3 ...- Typyxnu TpakTHHHr AT HHM u30xJaiiAuraH jgapaxajiH MOJTHHOM
ko3dpduumentiapn. (2.36) pard OMpPHHYM KYIIMITyBYH TYpYXJH
TPAaKTHHHT YHKHLIMZArd Oy3usiMarad rypyxjH CHrHaJIHM, KOMraHIapH
5Ca HOYM3HKIH Oy3unuuuiapHU €KM HOYM3HKIM  XalaKMTIapHH
udonanaioy;

u,()=a,[SQJ +a,[SQ)J +... (2.37)
DypbeHHHT TYFPH aJiMalITHpULIIapHJaH ¢oiaanaHu6b, rypyxiu Tpakr

YUMKUIOMOATH TYPYXJH CHTHall CHEKTpHHH aHUKiaiimu3 (2.10.a -pacMra
KapaHr):
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Glo)= [s0edi=aGlo)+a, [IsE)Fe™drva, [ISOPVear.. (238)

(2.38) narm OMpHHYH KYLIIMIYBYH Oy3unMaraH TypyXJIH CHrHal
CTNIEKTPHHH, KONTaHNapH 3Ca U, (t) HOYM3MKIN XaJaKHTIap CHEeKTPHHI

udonanaiigy.
G
4 a) GonUTaHFHY TYPYXSIH CHTHAI CIIEKTPH
123 N
> ©
O 032

6) 2¢) MKKHHYH rapPMOHHKAIIAP Ba &; + &) KYPHHHILaTH HKKHHIH
TapTHOIH KOMOHHAIHOH JaCTOTAIAP CIIEKTPH

>
20 ®; 2,

B) ®; - 0 KYPHHMIIA2aTH HKKHHYH TapTHOIH KOMOHHALHOH

4acTOTAIAP CIIEKTPH
0 -
O]] -

1) 3 (»; yIHHTH rapMOHHKAIAP Ba 20 4 0 EKH +0Y; +00y
KYpHHHINAATH YIHHYH TapTHOMH KOMOGHHAIIHOH MacToTa1ap
CIIEKTPH

a m.
30 105
A)2w; - 03 €KH «; + ) - Ox KYPHHHIIAATH YIHHYH TapTHOMH
KOMOHHALIHOH 4acTOTalap CIIeKTpH
) O
o O] 3 2070

2.10-pacm. KaHannapy 4yacToTa 6YHinya axxpaTHIaAUraH y3aTHII

TU3WMHHUHT TYPYXJIM TpaKTJapHJard HOUYM3HKIH Oy3HIMIILIIap Ba

KaHa/Ulapapo YTHILIApHU BY>KYAra KelTHINH.
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Arap ®;..04acToTanap NOJOCACHHH OSTaJUIOBYH [yPYXJH CHFHal
@2

(2.6.a-pacmra K.) S{t)=> U, cosw! KypUHMLINarY MOHOXpOMATHK (GHp
ol

YacToTanu) TeOpaHuuiap HHFUHIUCHHU Hdoaanaca, y x0lAa IypyXJiH
curHan ksafgpaTMHUHr [(2.38) nard WUKKUHYM KYIUUIYBYH)] CHEKTpH
KyHUJarujJapHM ¥3 H4Hra olajau:

CNeKTpH 20 pmaH 2w, rada OynaraH yacToTanap MONOCACHHH
STa/NaiiIMraH TypyXJid CHrHaj 0Oapya TAlUKHI 3TYBYMIAPUHHHT 20
KYpUHULIJATH HKKUHYM rapMoHHKanapuHH (2.10.6 -pacm);

CNEeKTpH 2o, JaH 2w, raya Oyirad yacroTanap MOJOCaCHHH
srannafiiural o, +®, KYpUHHLIJArd HKKWHYH TapTHOIH HUFMHIY
KOMOTHalHOH yacToTanapHu (2.10.6 -pacMra KapaHr);

cnektpu 0 nmaH @, —o,raya OynraH yacroTamap MOJNOCACHHH
rallaifiiurad o, —®, KYpHHUIIOard HWKKAHYA TapTubnu ¢apki
KOMOHHaHOH YacToTanapHH (2.10.8 -pacMm).

I'ypyxnn curdan KyOHHMHr cnektpu [(2.238) jgaru y4HHuH
KYIIWITYBYH | KyHHIaruIapHH 3 HUKra Olaiu:

CriekTpH 3@, pmaH 3w, radya OYnraH yacroTtasap MOJIOCaCHHH
sraljafiaMrad Typyx/JM CUTHan TalDKMJ STYBYMIApDUHMHT 3@,
KYpHUHHUILAArY YYHHYN rapMoHukanapuiu (3.10.r -pacm);

4acTOTa MOJIOCACH IypyXAH CUrHal Y4MHYM FapMOHHKanapHHHHI
YacToTa MoJjlocacHra yxwam, 2o,+@, Ba o, +0,+o, KypHHHLIJATH
YYHHUH TapTHOMM HUFMHIM KOMOWMHauWoH uactoTanapHu (2.10.r -
pacm);

cnektpy 0 maH 20, -w, raya GynraH 4acToTaJap NOJOCAaCHHH
sramnaiigura 20, -, Ba ® +@,—0, Ba ©, -@,-©, KYPHHUILAATH
YYHHYH Jlapakand gapkiu koMOuHanuoH yactotanapuu (2.10.x -pacm).

2.10-pacMra 6xHOaH, rapMOHHKajap XaMAa MKKHHYH Ba YUHHUHU
TapTHONM KOMOMHAUMANAD KYPHHUILIMIATH HOYH3HKIM XaJlaKHTIap
KMCMaH €KH TYJIHK XOJAa (20-w; KYPHHUINJATH MaxCyNoTiap) rypyxiu
CUTHAJIHUHT o,..0, YaCTOTANAp MOJOCACUra KeJTHO Tylagy.

Arap curHanHd ¢akar KaHaapgaH OMDHHMHI KHDHIIMIa
y3atunca, y xonma Oy curHan (2.37) KYpHHMIIMOArd HOYHU3UKIH
aMILTUTYJaBHH TaBCH(IM IYpyXJIM TPakT OpKadM YTa&TraHuWJa YHMHT
CNeKTpH KeHrasau (MKKMHYM Ba YYMHYH TapMOHMKaJiap, MKKMHYH Ba
YYHHYH TapTHONM KOMOWHALMOH MaxCylOoTNap BYXKYAra KenajH).
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Byuna, 2.10-pacMra OHHoaH, 6y KaHAJIHHHT HOYM3MKIH XaITAKATI
CNEKTPH KYIIHH KaHATIAPHUHT CEKTpiapH OunaH KonnaHamu.

By Oomika xaHajUlapfia HOYM3HKIM VYTHII XalaKUTJIApHHHI
BYXyAra kemuinura cabab 6ymagu. llynpaéi kw6, KYA VT Hm
TYPYXJIMd TpakrjapuZard HOYH3HKIM  Oy3WiMOouiap KaHajuiapaj
YTHLLIApHH BYXKyAra KEATHPaAH.

Miucon xypu6 unkadnuk. Y4 kasHawid KYA VT Hunr rypyxs
curHami 4 pman 16 xl'uraya w4acroranap HONOCAaCHHH 3rajUtacH
Ooupunyu xanan 48 kI u, uxxkun4ucu 8—12 kl'u Ba yunHuncu 12-16 xI
YacToTallap AHana3oHHHH (IXJIUTIaHTaH) srawiaim (2.11.a -pacMm).

G

s ) TYPYX'H CHTHAHHHT GOIUTAHFHY CTIEKTPH

1 2 3

4 8 12 16

» fXT1L

6) cHrHa/U1ap GHDHHYH KaHAT OpKaTHy3arHiagiraHaalfea f+f
KYPHHHIarH HKKHHTH TapTHOH HOTH3HKITH Xa1aKHIap

3 12 16 > Ly

B) CHTHA/UTAp GHPHHYH KaHA OpKaTH ysatenaétranaa 3f, fi+f+5
KYPHHHIAATH YYHHYH TapTHOH HOGH3HKIH XATAKHIIAp

» fxT
12 16 24 .

I) CHrHaJUTap GHPHHYH KaHA OPKATH ysatinaérranga £+ - f, Ba
2f;+{; KYPHHHMINAATH YIHHTH TAPTHO/H HOTHKIH X&TAKHINap

4 8 12 > fxIu

2.11-pacm. KYA YT HEHT rypyXJIH TpaKTJIapyja KaHannapapo yTvia
Ba HOYHM3HMK/H XaIaKUTIADHHHT BYXXyAra KeJHIIH.
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2.11-pacMra GuHOaH, curHan OHpUHYM KaHan opkamd 4-8 kl'n
yacToTalnap [IONOcacHia y3aTHNaéTraHia TypPYXJIH  TPaKTHHHT
aMrIMTynaBuil TaBCUUHH HOYM3UKNM Oynraunuru Tydaiinu, 27, Ba
f,+f, KYPHMHMIIJArM HMKKHHYM TapTHONM HOYM3MKIH  XaJaKdTiap
(2.11.6-pacm,), 3f, f,+f +f, Ba 2f,+f  KYpDHHHLIJarHM Y4YMHYH
TapTHOIM HOYM3HKIM XanaxuTnap (2.11.8-pacM) Ba f, + f, - f, Ba 2f, - f,
KYpUHULIJATH YYHHYH TapTHOIM HOYM3HKIM Xanakutiap (2.11.r-pacm,)
BY)KyAra KejajiH, yJap WKKHHYM Ba YYHHUH KaHaJUJIAPHHUHI 4acToTalap
nojocacura kemu®b Tyllald Ba KaHaulapapo YTHIIIAp KYpHHHIIKAA
HaMO&H O6ymany (LITpUXIIAHTaH KHCMIIap).

)
t a) IypyXJH CHTHATHHHI GOIMUTaHFHY CTIEKTPH
» fxU
16 28
6) 2f, f.f Ba fi—f xypiHMmaamm macmH TapTHOTH
HOMBUKIIH XaTa KHUIap
0 » fxIU
12 32 56
B) 3 f;,2f, fjpa fi+f +f KypHHHIAArH YIHHIH TapTHOH
HOYH3HKJIH XaNIaKHIJIap
— fxTu
48
F) 2f-feaf+f -fy KYpHOAUAAIH YIHHIH TapTHOIH
HOTH3HKIIH XaIaK HI1ap
» fxIU
0 16 28 40

2.12-pacm.  napaMeTpHHHI HOYM3UKIIH XaJaKUTJIap Ba KaHAJIapapo
YTHHITIADHUHT CIIEKTP TAKCUMOTHIA TAbCHPH.
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Kanannapapo ytumnap (Tabcupiap) HH KaMaWTHpHII MaKCaau:
KYA VT HuHr rypyxid TpakDiapH KypHJIMallapura yJIapHHHI
aMIUIMTYJaBuif  TaBcU(imapu — OSTrpUNAHUINMHHUHT  y3aTHJaéTrar
CUTHATHHHI AWHAMHK [JHaNa3OHH YerapacHia KHYHK OYIMIMIHIHHI
TabMHHJIAUIra OKJl FOKOpH Tanabnap KyHunagu.

Houusuknu xajlakMtiap Ba KaHaUlapapo JTHHUIADHH TyPYXJF
TPAaKTHUHr HUCOM#N KeHI NOJNOCATMIIMTHHU TaBcUnaiimurad f=f1,/f,
MapaMeTpHA TaHIall OpKAanH XaM KaMaitupum MyMkuH. Hodusukmr
Oy3uNMIIIap, HOYM3HKIH XaJaKWTIap Ba KaHaIapapo YTUUIIapHY
BYXYIra KeNULIMHUHT IOKOpHA2 KEITHPHJITAaH MEXaHH3MJIapH Y4y
(2.12-pacmra kapaHr) mapamerp g>2 Oynagu Ba OyHra Kypa HKKMHYE
Ba Y4YMHYM TapTHONHM HOYM3MKIH XajiaKMuTnap (TapMOHHKalap B:
KOMOHHAIMOH YacTOTaNap) rypyXJIH TPAKTHHHT YacToTajiap NOJIOCACHT:
kenub TywangH. Arap mnapametrp f<2 0Oynca, KaTop HOYM3HKIF
MaxCyJnoTiap rypyxJiH TPaKTHHHT YacToTajiap HOJIOCACHIa TyIIMaHIH.

Mucon xypu6 uukaiinuk. ['ypyXJM TpakT IypyXJIH CHIHar:
Ternum 16—28 kI yacToTanap nojiocaCHHH 3rajuiacuH (2.12.a -pacm).

2.12-pacMra OHHOoaH, OOMINAHFUY TYPYXIH  CHIHANHHHI
4acToTalap NOJI0OCACHIa MKKMHYH TAPTHONM HOYM3MUKIAM MaxCyJaoTiap
(rapmo-HuKkamap Ba KOMOHMHAIlHOH 4YacToTajap) kenu® Tymmaiiay
(2.8.6-pacM), fHa HMKKHHYM TYPHHHT YYHHYM TapTHOMM HOYM3HKIK
Maxcynotnapu Ae0 aTadyBYH YUHHYH TapTHONH  HOUM3HKIE
Maxcynomiap (rapMOHMkanap Ba HHFMHIOH KOMOHMHAIMOH 4YacToTanap,
kemm6 Tymmaiimu (2.12.B-pacM) Ba GoLUTaHFHY TYPYXJIM CHTHANHHHI
qyactoTajap MONOCAcU/Ia YYUHUH TapTHONH HOYH3HKIH XajaKHTIap-
OMDHHYH TYPHHHT YYUHYU OapaXCanu HOYUUKIU maxcyromaapu pnek
aTaryByd ¢apkii KOMOHHALIMOH YacToTanap Oynamau.

MaHa IIyHHHT Y4yH YaCTOTaHH Kyn Mapra ¥3rapTHPHILIAAH
dolimanaHrad xonma, KaHaUlap T[YPyXH MIAK/UIaHTHPHIAETTaHME
foutaHFd4 rypyx, OMpinaMuM, MKKUJaM4yd Ba KaHaJapHHHT Oollke
TYPYXH YYYH TYPYXJId TPaKTHHHI KEHI IOJOCAH HapaMeTpH g<2
HIapTHH KaHOaTIaHTHpalu. By xonma kaHannap rypyxuHu HaBOaTnar
yaraprupymiap/a HOYM3WKIM XaJaKUTIApHUHT 3HI KaM OynHIy
TAbMHUHNAHAIH.

Hoyusuknu Oysuimuuiap kasamwiap Ypracuiga ¥3apo Xanakur-
JIAPHUHT BY)XyAra Kejqumura cabab 6ynamu, ynap acny naiino 6ymuim
KHUXaTHIAH HOYM3UKIH UIOBKHH &ki OUp kaHannaH Oollkacura yTyBuM
aHWK CY3/lalllyB KYpPHHHIUMJA HaMO&H OVNMIUM MYyMKHH, OOIlKa
curHauiap (tenerpaduiap, MabIyMOT/Iap, SMIATTHPHIUIAP) HH Y3aTHIN
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y4dyH TenedOH YacCTOTAIM KaHannapfaH ¢oiinananum Oy curgan-
JapHUHT Oy3unyuiura onud Kenxamu.

2.5. Kanajsapn BakT 6yHB4a aKpaTHJAraH y3aTHII TH3HMHHHA
TAIDIKWI 3THII DIPHHOHNJIAPA Ba YHH HINJIALIHHAART §3Hra xoc
XyCYCHATJIapH

2.5.1. Kanannapan BakT OVHHEYA a)KPaTHJTAH y3aTHII TH3HMHHHHT
TY3RJIHII CXeMaCH

Kanannapuu Bakt Oyitmda axparuiwn (KBA) roscu Gotuka
KaHaJMApHUHT CUrHaJulapura COFaMK OyiMaraH, i-KaHaira TErviniy
c(t) O6upramum curHan oSneMeHTIApHHM 7, TYpIM  BaKT
MHTepBaJUIapHa YMyMHUH anoka JIMHHACH OPKaJIH y3aTHHIAaH HooparT.
Kynunua Oupnamuu curHannap asanor (y3JQyKCH3) CHUTCHalLiap
6yn1u6, kaHaIapHU BakT OGVilM4a a)kpaTHLI roACH yJapHH AMCKpeTIaul
3apypnuruid  ubomanmalimu. JlUckpeTnall amand  JUCKpeTJall
teopeMacH (&xu B.A. KotensHHKOB TeopemacH) ra 6MHoaH 6axapunanm
[7]. By Teopema snekTp anoka CHrHalapura MyBoGUK paBHIIAa
Kyliuaaruy kypuHUIIZa TabpunaHagu: F,_ 4acToTa OWNaH uYeKsaHraH
CTIEKTpPJM, Xap KaHAail BakT JaBOMMAA y3iykcu3s 6ynmran c(r) curHan

yuuur T, < BakT MHTEepBaIMAA OJIMHIaH OHHMH KuiiMaTiapu

2F e
(caHoFu) KeTMa-KeTIUTH oOpkand upojanaHraH OYIUINH MYMKHH.
Hemak, OupnamMyd CHrHAJIHUHI XaMMacHHHM 3Mac, Oalk¥ YHHHT BakT
6yituua axkpatunran OynaxnapuHy y3atuwl MyMKHH. bynna N Ta kanan
CHTHAJUIAPUHUHT BaKT OyiiMdya axkpaTuirad O¥nawiapu ymymu# amoxa
NHHUANApY opkand OWp BakTAa 3Mac, HaBOaTMa-HaBOaT y3atuiub, T,
BaKT MHTepBaMMAa Xap OMp KaHan CHIHaJMra KaHajl HHTepBaM ned

- T, -
aTanyByd Y3WHMHT 7, =FB BaKT MHTEpPBAJM TaKIHUM STUIraH Oynuim

Kepax.
WUnrapu ailitunranupex, OWpiaaMyM cCcUrHaimap (cy3naurys,
SIIMTTHPHII, TeNeBHJeHHe Ba Oollkanap) aHYa KEHr YacTorajap
JHANa3OHHHU Sraj/Uiafiin Ba JHCKpEeT/Iall aMallHHU YTKasuIIJaH aBBal
OupnaMuyM CUTHAHHHI YacTOTAJAp CINEKTPMHM YHIra TETHIUIH KyiH
yacrotanap ¢punsTpu (KU®D) épmamuaa yerapanaimn 3apyp. Juckpermnam
amManu kaHaJHUHr 3nextpoH KamutH (JK) époamuaa amanra
OlMpUNAnH. YHUHr OWUpHHYM KUpHIUMra cff) OHMpIaM4YH CHrHan,
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Gomkapys kupuwmra 3ca I, gaspnd  f ) TyrpH  Oypyariu
UMIyNbeIapHUHT AaBpHit keTMa-keTimurd (TUK) nan ubopat antyB4u
kenu6 tymamu. THUJAK WMOyNbCNapHHUHT JaBOMMHIUTH 7, <<T,.
CyHrpa kaHayl cuTHaiapd OMpramiafiyl Ba yMyMHH TypyXJIH TpakT
opkand ysatunagu. KaOyn KunMIngard KaHall CHTHALIAPUHH aXXpaTHII
YYyH y3aTHUIJATH KaHAJTHHHT 3JIEKTPOH KaluTiapd OWJIaH CHHXPOH
HUUIOBYH KaHaN CeleKTopiapH 3apyp.

Kanammapn BakT OYiiMya axpaTUnraH y3aTMID TH3MMHHUHT
YMYMH# Ty3HJIMIU cXeMacH 2.13-pacMa KeJITHPHNraH.

By epma Kydupmarn Oemrmnamnap kabyn — KHJIMHIaH:
¢ (t),cz (t),---,CN (t)— 6upnamun curHamnap; KU®-kyiu uactotanu
¢unsTpnap, ymap F,,. ~vacToTanu OuUpaMYH  CHTHAJUIApHWUHT
YacTOTaslap HOJOCACHHH verapajaiiii Ba KaOyJl KMIHIIAAary OHpiaMyu
curHaimnapiy tHiadmm; 1-0K, 2-3K....,N-OK-kaHaHHHr 31€KTPOH
KanyTiapy, yjJap 4YacTtota OyiiMya derapanaHraH OGupiamMuu
CHTHAIapHH ANCKPETIAlIHH aManra olHpajy;

5,(¢)s,(t)....sy(t)-xanan  curnanmapu;  BK-Gupnamrupysun
KypH/IMa, Y KaHall CHUrHajulapd OuiaH y3aTUIAa KaHaJHHHT DJIEKTPOH
KaIMTNApUHH Ba KaOyJl KWIHMILAA KaHaJl CEJIEKTOPJIApUHUHI CHHXPOH
Tap3la HUUUIAIIAHA TabMUHJIOBYM CHHXPOCHrHaNjlapHU Oupnalu-
TUpHINra MY/DKAUIaHraH; S(r)- aloka JHHUACHMHHHI KMPHLIHAAry
rypyxm cursain; 1-KC, 2-KC, 3-KC,....N - KC-kaHan cenekropnapi,
ynap TEerHIUTH KaHal CHTHAJUTAPUHHM aKpaTUO ONHUINHH TabMUHJIAHIM;
AK-axpatyBun kypwiMa, y kaOyn KHIMIOHArH Kanajl CHTHALIApH Ba
CHHXPOCHIHAJIHM  @XpaTHIUHHM TabMHHIalau; S'(r)-xanakuiap Ba
Oy3unumiap TabCHpHAA Y3rapyByd ajioka JHHHACHHHHT YHKHLIMIAArH
rypyxiu curdan; KHUIT — y3arum Ba kabyn KuiauIgard KaHan
HMIyneciapy  reseparopy Ba  KUT-xaHan ~ uMOynbsCcIapuUHU
Takcumaarny; CCLIY-cHHXpOCHIHATHM IIAaK/UIaHTHPTHY Ba Y3aTKHY;
CCKX-CHMHXpOCHTHAIHH Kabysl KWIrHY, £@) £ s £ (0)- TYFpH
Oypuakny uMmynbClapHUHT Japuil kerMa-ketmurn (THUJK), ynap
KaHaJl 3JIEKTPOH KaJUTJIApHUHT HHIMHH Oomikapanu. baw3aH 371eKTpoH
KaMTIHap OHNaH KaHal CeNEKTOPJIApUHMHI MaXMYHWHH 3JEKTPOH
KOMMyTaTopiap Aeiiunany, ynapHuHr uiiiHd KUT HUHT 4uKHIDHAaH
YuKa&éTraH HMIyJbciap Golkapaay.
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2.13-pacm. Kanaunapu BakT 6y#iMya axpaTHirad y3aTdil TH3UMHHHHT TY3HJIMLL CXeMacy.
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2.14-pacmmza KBA VT paru kaHal CHTHaUlapy Ba TYpYyXJIH
CHTHUTHMHT INAK/UTAHKUIIHHA TYIIYHTHPYBUM BakT OyifMua nuarpamma
KypcaTHIraH.

s1(t)

2.14-pacm. Kanannapuu Bakt OViinda axxpaTHil ycysiy.

VY3aruiga KaHATHHHT 3JIEKTPOH KAIWTIApHHH Ba KaOys KHIMIIAA
KaHaJI CEJISKTOPJIaPHHUHI CHHXPOH Tap3ja MIUTAIIHHM TabMHHJIOBYH
cuaxponnosud curdHan (CC), kaHan CHrHaJUTApMHHHT BakT Oyiinua
aXpaTHJraH HMIyILCIapujal HuMacd Ounanmmp (aMniuTyZdacH,
JaBoMHUANUTH Ba Ooiukasnap) GapknaHUIIMHY CEe3UII MYMKHH.

Kanan cArsajjapMHH KaHaJUIapH BakT OViimya a’kpaTRJraH
y3aTHUI  TH3EMJIaDHAA WAKIAHTHpHM. KaHamnapu BakT G¥iinua
@KpaTUNraH y3aTHHI TH3UMIIapuaa 6up-Oupura HucOaTaH 7, XHMMoOsA

HMHTEpBAJIM KaTTajurura cwokurad (2.14-pacMra kapaHr), napamMerp-
Japu GupnaMyi CUTHaJUIApHUHI Y3rapyuil KOHYHH Oyiinda y3rapaaurax
Tyrpu Oypuaknu uMIOynscnap naBpuif ketma-ketauru (THIKantys-
4unap xucobnanamy.

Bapuya mapameTprnapu KypcaTwirad TYFpH OypHakiM MMITyJbCaap
aBpHii keTMa-keTnuru 2.15-pacMaa KypcaTiiaraH.
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THUJIKHuUHT TakT HyKTanapH

oy
—
.
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,
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Ty Ty

2.15-pacm. sntyBuunap-t§rpu 6ypuaxiv HMITyIbClap JaBpuit keTMa-
KETJIUTH.

Kyiuparunap TUAK Hunr acocuii nmapametpnapu xucobnaHamw:
A-ummynscnap — aMIUIMTYZAAcH, Ty -UMIYJNbCTIAP  JaBOMMILIHIH
(keHrnury), T,-HMIMYJIbCIAPHUHT TaKpOpJiaHWIN AaBpu éku F, =1/T,-
HUMITyNbCNIAp AaBpHii KETMa-KeTIMTHHHHT TaKpOpJaHUII 4aCTOTacH EKU
TakTIM 4vacroracu (2, =27F, noMpaBUH TaKpOpJaHHLI YacTOTAaCH),
umnysscnapuunr !, =iT,(i=0,21,42,....) TakTH HykTanapra HHc6aTaH
xonatd 8a TUJIK HUHr yTkasuira MoiunMrd ae6 atamysuu T, /7, =q
HHucOaT. 3amoHaBuit KBA VYT pga yTkasumra moiwmink 20-2500
yerapacuja Eragu.

Tyrpu Oyp4yaknu HMIIYJIBCNIAp JaBPHit KeTMa-KETIUTHHU KyHuaaru
aHAJMTHK KYpUHHIIAA HoJanan MyMKHH.

@)= _fa(t - kT,), (2.39)

6y epaa: oft)- f(r) GomnanFuy KeTMa-KETIMKHHHT SKKA HMMYJBCHHH
ndopanaiiaurad QyHKUHA.

THUIK yayn (2.15-pacmra kapasr) off) ¢yskums Ky#umars
KYpHHHILHH OJIaaHM:

A,—%’srs%’
o(r)= ; . ~ Oymramna. (2.40)
0,r<--YL <YL
2
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Hkkunun tomonpaH, THUJIK HUHT f() aHaNHTHK KYpUHHIIH
@dypbe KaTopJiapH 6W1aH XaM TaCBHPJIAHHIIH MyMKHH:

. T
sinnz <

T 2 & T,
fle)=4 T—:+;g—n—acosnﬂat , (2.41)

6y epna Q, =27/T, - f(t) KeTMa-KETIMKHHHT IOMPaBHi YacTOTaCH.

2.15-pacmgan TUJIK cnextpu KyHAuaarura TeHI aMIUIMTYAaBUiR
¥3rapMac TalIKWJI 3TYBYHHH:

gy=art
T, ¢q

TaKpopJaHHII YaCTOTAaCHHHHI I'apMOHHKACH, l(yi’mnam AMIIIHTY JaJIH
AHCKpeETIIall YaCTOTaCHHH

. Ty
sin nz -~ o4
. nm
2 cos nQ ,t = ——sin —cos 2nzF,t
z n m q

N
|

[

¥3 nuura onuiy kypunu6 typubau. THUJK coextpu  2.16-pacMmna
udonananras.

Mabnymkn, TUAK aMmMmiHTyRanapd CIEKTPHHMHI STHJIUIIN 7,
JaBOMHILTHIUTH TYFpH GypHakiu AKKa HMIYJIbC CHEKTpHra Moc 6¥nub,
TaKT 4YacToTac (TaKpOpJIAaHHII YaCTOTACH) rapMOHHUKAJIAPUHUHT COHH
3ca aMIUTUTyJajlap CIeKTPUHHHT OMpUHYM HOJMra4a q-1 ra TeHr, SeHH
HUMIIyJibCllap KEeTMa-KeTJIMTHHUHT q YTKa3uil MoMmwuMrufaH OGurrara
kaM. Hmmynecnap paepuif  xetMma-kemmruauar 90..95 ¢ousgan
OpTHKpOK KyBBatd 0 gau F,,. =1/r, raya yacrorajap mojocacura
terumnupup. Hemak, 6omuranruy TUJIK Hu kasannap, Tpakmiap Ba
aNoKa JMHUANAPH OPKAJIH y3aTHUIAA YJIAPHUHI YacTOTalap MOJOCAacH
AF =1/, 1aH KHYHK GYIMACIIHIH Kepax.

KBA VYT pa xanan curgautapuad THUJIOK HuHr acocuii
napameTpiiapiufaH OUPHHM MOZYNAHMAIALI acOCHAA IMAKJIAHTHPHII
amaira OIMpWIagH. AcocaH Y4 TYp HMIYJIbCIAH MORYJIAUHA:
aMmuTyRa-uMnynscim  (AMM), kenr-ummynscin (MKM) Ba BakT
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6yiinua uMnyneciu Mopynsuus (BUM) nap xenr tapkanraH. ®aza-
ummyiscian Moxyysinus (OUM) Ba vacTOTa-UMNYJBCIH MOIYJALUSA
(UMM) xam UMITyTECITH MOAYNALUSHHHT TYPIapH XHcoOIaHaIu.

S(t)

Al A
Al A

0 FJI 2Fﬂ 3Fﬂ 4F11 SFH 6F117Fn=l/tU8F}1 9F11

2.16-pacm. Tyrpu OypyakiiH UMIYIBCIHAPHHHT AaBPHH KETMa-KETJIUTH
aMIUIUTY AATaPAHUHT CIIEKTPH.

Kanan curHannapaay aMIuHTYAa-HMOYJABCIH MOAYJISIHHS
€épramMuaa IMMAK/UIAHTHPHMW. AMIMTYAA-HMIYJIBCAH MOAYJALHANA
THUJK #uHr amMmnnutyaacu c(t) Supnamuu k¥ MOAYNSUMAIOBYM CHTHAJ
KOHYHHMFa acoCaH y3rapajy, MMITyJbCIapHUHT NaBOMHUHIIMIH, YIapHHHT
TaKpOpJIaHHII 4acTOTACH Ba TAKTJIM HYKTacHra HMcOaTaH XoJaTH aca
AWM pna ysrapmaii komagd. AVIM kaHan CUTHaiMHH IHaKUIaH-

TUPUILHHUHT BakT 6yitnya auarpammacu 2.17-pacMaa KypcaTunras.
cft) oft)

\/ | \/ |
i 1t

LOanman., pooannn.,
Mt 11Tl

2.17-pacm. AMILINTY1a-UMITYJIECIIYM MOAYISLUSA NTPUHIMILIAPH.
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c(t) Oumpnamum curHan () THIAK HHUHr aMIMTYZACUHH
MOIyNALMsIaM HaTixajga S(1) aMIUIMTYHaBMid MOAYJIAUUSIAHTAH
KaHan CUTHAJMHUHT Xocuia 6¥numu 2.17-pacMpa kypcatuwiarad. ByHna
aMIUIUTYHa-UMIynscnn  Momymauua (AMM) HHHI HKKM TypHIaH
doiligananunany:

OMpHHYM TypAard aMIUIMTYJa-UMITyJbCIH Moaymauus (AUM-1)
Jla, WMIYJIbC/Iap aMIUTUTYJACUHUHI OHUIM KUHMATH MONYJISALUAIOBYH
CHTHaJIHAHI OHM KuiiMatura OGormmk OYnub, HMIYJbCIApHHHT
YYKKUCH OOIIAHFUY CHUTHANHH MMILYJbCNap AaBOMHU- (KEHIJIUTH)
JHMruja Takpopinaiinm (2.17.a -pacm);

UKKHHYM TypAarH aMIUIHTYJa-UMIYIbCIH Monynauus (AMM-2)
Jla, UMIIYJIbCIap aMIUTHTY/JaCH YHUHT Gapya AaBoMuinuruaa ysrapmaii
konanu (2.17.6 -pacm,). TUJK HuHr yTkazuimra MoHwmMrua g >10
6ynranma, AUM-1 Ba AVIM-2 ypracupark Qapk Hykonaau, LIyHHHT
yYyH OyHHaH KeWHH aMIUTUTYJa-HMIIYJIBCIH MOIYJIALUSHUHT Oy
Typnapu Ypracujgaru ¢papkka 3pTub0p bepmaiiMus.

AWM kaHan CHrHaJUTapUHH Y3aTHII Y4YyH KepakKid 4acToTaiap
[IOJIOCACHHH, YJNapHH AEeMOXYJNANMsIall MYyMKUHJIUTHHH aHMKJIAOl Ba
TYpNH XUNJard UMIOYIbCIH MONYISUMAHM CONMILUTHUPHIN  YYYH
KyHHJaru CHHycoudan CHrHan

c(t)=C . sin @1 (2.42)
Ba YacTOTajiapH YerapaiaHraH CIEKTPJAM MypakkaO CHruan OuniaH
mMoaynsuMsananaérrad AMUM curHan ciekipuHy aHUKIaRMU3.

Ymymuii xonga s(t) aMILUTMTYAaBUH MOAYNAUMAJIAHTaH (KaHa)
CHIHAJIMHY KyWHAard aHaTUTHK H¢oaa OHITaH H30XJ1alll MyMKHH:

s@=01+m, c@)]r ), (2.43)

6y epoa m,MOAyNANMANAIl  YYKypIUTHHM  TaBcU(prafaurad
KO3 OHULHEHT, c(t)-MoynAuuanoBuM (Gupnamum) curHam; flf)-
UMITYJBCIAPHAHT JaBpUil KeTMa-KeTHHrH. (2.43) maru c(t) yuyH (2.42)

Ba f(¢) yuyn (2.39) udonanapuu kyiu6, AUM KaHal CHTHAIH ydyH
KyHuznaru ugonaHy oJlaMus3;
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. T
sing —

_ . r, 2@ T,
s(t)= A0+ m, sinw,t E+;§ —cosnd,t | (2.44)

Oy epna m, =c .. /4.

(2.44) ma g=T,/r, XypUHHMIIAArH AIMALITHPHIOIHA Ba OIHii
TPUTOHOMETPHK alIMalUTHpHILAapHH Oakapub, Kyiumaru udonanHu
oNlamu3:

. nx . n
sin— sin—-
s(t)=§+m"Asinw;t+2—AZ 9 cosrQ, + m,,Az nq sin(rQ), t@, ¥ | (2.45)

q T o) n T m

(2.45) popmynanan AVUM kaHai CHTHAMN:
4, =4/q (2.46)
aMIIHTYJa)TH JOUMMIf TaLIKWII 3TYBYH AaH,

a

m .
4. = sinw .t (2.47)
q

aMIUIMTY JaJIH GoLUNaHFHY MOAYJALHAJIOBYH CHIHAJLAAH,

.. nr
smn —

@

4, =239 cosnn, (2.48)

/=) n

ammutygandy THUJK HHHr TakpopiaHHII —4acTOTACH-AHMCKpeTJIam
YaCTOTACHHHHI rapMOHUKaNapHiaH Ba

A4,, o4 sin 2% sin hQ, to. X (2.49)
q

n
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aMIUTHTY Aajt AMCKpeTIall YaCTOTACHHMHI FapMOHHKAaNapH sKHHUAAr
&Hlol YacToTanapad HoopaTIHri KYypuHub Typuoau.

Arap MOIYNALWANOBYH CHTHal ; JAaH O, raya 4acroraia
MONOCAaCHHH JrajUIoBYM Kynm yactotanu OYnca, s(t) AVM kaHa
CHTHANMHHUHT CHEKTPH AOMMHM TAlIKWJ 3TyBYMIaH, ®©; JAaH ®, ray
YacTOTaNap MOJIOCACHHHM OTANIOBYH OOLUIAHFUY CMTHANJAH, g
IVMCKpET/all YaCTOTACHHUMHI TapMOHMKANTApHAaH Xamaa #Q, +(o,..o,
YacTOTaap IOJOCACHHW STajUIOBYH  OMCKPeTiall YacTOTaCHHUH
rapMoHukanapd arpodupard KyitM Ba IOKOpM EHAOIN HacToTajaa
nonocacuaax ubopat 6ynanu.

Kyn uyacroranu AWM kaHan CHUTHajiM TaUIKWI 3TyBYHJIAPUHHUE
aMmuutynanapu (2.46)-(2.49) ¢opMynanapmaH aHMKJIaHa M. @, =@,,
Ba @, =@, JOoHpaBuii yacrotaiap &xn F,, KyiiH derapaBuif 4acTo1
éxn F,,  IOKOpPH dYerapaBsufl 4acTOTa OpKaJlH YerapajaHraH C(/
CHEKTPIM CcHrHan OMilaH MOAYNALMSUIALI HATHXKacHAa Xocun 6ynra
AWM curnanuunr S(f) cnextpu 2.18-pacmaa xypcaTusiras.

AWM cuwrHan cnekrpupa OGOLUIaHFHY  CHTHAIHHHT  Xal
MaBxyqmurd 2.18.6-pacMpan  xypuHH® Typubmu. Hemak, AWM
CHUTHAJHHM AeMOAYJIALHANAII >xapaéHu Kyiu yacrotanu ¢punstp (KU
OpKkany amanra omupunand. JIekuH F,.. IOKOpH yerapaBWii YacTOTal
6oluTaHrUy CHrHANIHHHT 4YacToTanap Honocacd OunaH F,-F,,. Ky#
yerapasuii uactoramu F, qUCKpeTNall YaCTOTACMHMHI OUPHHY
TapMOHHMKACH SKUHHJArd Kyiu EHAOLI YacToTajlap MOJIOCAacH YpTacHA
6upiamun curnannn Gysmacinan axpainb onnw yuyn KU® unur ar,
¢$uIBTpCU3IaIl OJIOCACH KyHHAarura TeHr 6mamu:

AFc=Fuaxc _(Fa—Fuaxc)=2mec— 3. (250

Oxupru udojara OHHOAH, «Heasl KyHH dYacTOTaiH OUIBTP»AA
¢olinananunranaa QuIbTpcH3nam monocacd AF, =0 TeHr 6ynanr

Jemak, KorensHmkoB teopeMacura MyBo¢HMK F, =2F,, TEHIH
6axapunany.
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(¢(y)

a) F,,. uerapasuil yacToTanH GOLINAHFHY CHTHAA CNEKTPH

e e

Fum«

F MaKC

S® 6) AIIM cHraan cneKTpH
K4o /
AFoc

SN N

Fuuu F Makc Fd'Fuuc l:\d Fd+Fnaxc 2Fd'FMuc 21:\d 2F d+Fuaxc

2.18-pacm. Yerapananran cnekrpiu curdan 6unan THIK vu
MOAYNALUIAN HaTHkacuaa xocun 6¥nran AVM curnan crnekrpH.

Jlekun ¥yTum coxacuna ¢akaT 4YeKIH KHUANHMKKA 3ra CYHHIN
TaBcupmu (QUIBTPHH Taiépnall MyMKUH, [MOyHHHr yuyyH AWM
curHaijgaH OupnaMuyd curHanHu Oy3MaciaH THKIAIIHM TabMHHJIALI
y4yH, Kyfuard mapT OGaxapuiMiIz Kepak:

F=2F,+0F, s F5>2F,, (2.51)
TenedoH yacToTanu kaHamnap y4yH MakcHman yacrora F,, =34 kl'u
ra Ba auckpetnam uacroracd F, = 8 kI’ ra teHr, svHu 6,8 kI['1f naH
katra Oynanu. Jluckpernawm naspH 7, =)/T,=1/8000=125 MKC ra TeHr.
bynna AMIM kanan CHrHaJIMHM JeMOAY/ALUANALIHM amMalira OLHPYBYH
KY® nunr unsTpcusnamr  mosnocacH  AF, =12 k' ra TeHr.

AUM acocuma Tawkun kKuwisHraHh #KBA YT pga  kaHan
UMIYJIBCIAPUHUHT  r, AaBoMuilnurd N kaHannap COHM Ba CypyXJH
CHUTHaN MMIYJbCIapUHMHT Ky#Hupgard MyHocabaT opKaad aHHMKIa-
HajuraH } ¥YTkasuiura MoHuwmMrura Oorukaup:
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T, tT, 2.52

u

6y epaa  7,-KYIIHM KaHaUIap HMIYJIbCIapu YpTacHOard XHMos
HHTEPBAJIMHUHT JaBOMUMIIHUIH.

AVIM curHamm N kaHaunM y3aTHHI TH3HMHAA HMIOYyAbCiIap
JaBoMuilnuru Kydunaru upona opKali aHUKIaHHIIH MYMKHH:

__ T 2.53
e ™ N+1)y ( )

T

6y epma T, =1/F, - nuckpernaii mapw; (N+1)-7, naBp AaBOMHAA
XOCHJ 6ynanuran HMITYJIbCIAPHHUHT yMyMuii COHH
(CC-cunxpocurHanHu xucobra onraH xonma). N>>1 Oynranna,
Tou =1,/ Ny 6¥nagu. Omataa rypyxJid CHTBAJIHUHI YTKa3Uill MOHUILIHIH
7 =2 ra teur. AUM rypyX/d CHTHAJIHH Y3aTHII Y4yH 3apyp 4acToTajiap
TIONOCacH KyHuaarira TeHr:

VLI L) S

aum

T

3

e (2.54)

AMIUIHTYAa-UMITYABCIH MOIYJNALUS aCOCHAA TALIKW KHJIMHIaH
KBA y3aTuir TH3MMIApH OXHPTH CTaHUHMSAJIAPHH TAlUKHA KUJIHUIHHHT
omauiinnry OunaH OomkanappaH ¢apK KWIafd, JIEKHH YJdpHUHI
(macTpokna KypcaTHiaAM) xanakurra Gapaouuiuniry nact 6yiu6, ynap
JMHASABHH, FypYX/JH TpaKTIap Ba ajloKa JIHHHAUIADHHHHI YacTOTaBHHA
TaBcUQnapuHu anbarra taxaun kKuna Gouutaiiau. [lynusr yuyn KBA
YT nma amamga kKymwnaHunaguran AWM ycymmapu MMOynsciu
MOAYJIALUUAHMHT GolKa TypiapuaaH ¢oigananunagurad KBA yzatum
TH3MMHAAa KaHal CHTHA/UIADHHH IHAK/UIAHTHPHLIHMHT  OMpHUHYH
6ocKUYHAarHHa KYJUIaHHJIaH.

2.6. Kanaanapu BakT G¥itnda a’kpaTHIraH y3aTHII TH3HMAHHHT
KaHaJJ1IapH YpTracHaa BY)KyAra KeJaAuran ¥3apo yryBun
TabLCHpJAp

Kanannapu BaxkT O¥iinua axparunraH kYN KaHaIIH Y3aTHIN
TH3MMJAPUHUHT KaHaUlapd ypTacuiard ¥3apo YTyB4YH TabCHpIap,
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6uTTa KaHa) CUTHATWHH BaKT OyiiM4a akpaTHII YYyH KETTaH BAKTHHHT
Hly KaHal Y4yH aKpaTHIraH BaKT UHTEpBand OUNaH yekIaHMacJIMIUra
acocnanrad. byHaa ymby kaHawiap opkand y3aTHNa€TraH CHrHaLiap
3HEPrHACHHHUHI 6ab3d KHCMHHH OOlIKa KaHa/UIADHHHT  BaKT
HHTepBalllapura YTHUIH coaup Oynamau.

Fypyxnu CHrHaJ (2.19-pacmra KapaHr.) HOYH3UKIH
Oy3unuiunapHy kenTUpub UYMKApHUIIH, HUMIYJIbCIU-MOAYIALMAIAHTaH
CHTHAUIAp CHEeKTpHMHH dYewlalld MyMKdH OynraH Ba ¥Tkasuw
nojocacH/ia YM3UKIM (aMIUIMTYAa-yacToTand Ba (pasa-yacTOTaiH)
Oy3unuuuiapHy KenTHpUO YMKapaurad y3aTHHl TpaKTUAAH YTagu.

KBA VYT HHHr rypyxid CHUrHalHH Y3aTHII TpPAaKTH TapKHOMra
KHPYBUH HHEpLHMACH3 YM3HKIH TYPTKYTONMK KaHal CHTHaIApUHHHT
WAKIHHA ~ ¥3rapTUpu®, HOYM3HKIH Oy3WIMINIaDHHHI  BYXYATra
KeHIINra oMb kenajau, JeKUH KaHan CHrHajUIapy XapakaT KuJlaérraH
BaKT opanurvHd ¥sraptupmaiimu. Ulynuur yyyn KBA VYT HuHr
rypyXJId CUTHAJUIADHH Y3aTHLI TPaKTHAArdH HOYU3HKIN Oy3WiHLLUIap
KaHaulap ypracuia ¥3apo YTyBUM TabCHPJAPHHUHI BYXXyAra KeJIMLIMra
cabab 6ynanu.

HMmnynbcny CHTHaIapHHUHI  4YeKIaHraH JTKasHIl [10J10Cald
y3aTHHI TpaKT/iapu OpKamM YTHIIM, y¥3apo YTyBuYM xapat¢Hnap Ouian
Ky3aTHAagd. KYLIHH kaHannapHHHT HMMOYJAbCNapH  ypracuuaru
XHMOsiJIalll MHTEpBAIMHUHI KMYHMK KHMaTHAa OJAMHIH KaHAJIHUHT
UMNYIBCHIAH KeWHMHI'M KaHal MMIOYJLCHHHHr maiigo  Gynum
Jax3acurada YTHIN >kapaHH TYXTallra yiarypa onMaiiau. byHaa Goimka
KaHAUIApHUHI BaKT MWHTEPBAJUIAPHAA KaHall OpKaJM Y3aTHAAETraH
CUTHal 3HEPrHACHHUHI 6ab3 KUCMMHM Y3apo yTumin pyil Gepamu.
Hatmxana uMmynabcnapHUHT GHp-OMPHMHMHI YCTHHM KOIUJIAIUM COAUD
Oynanu, y3aTMLII TH3HMHUHHHI KaHa/Iapy YypTacupa ¥3apo YTyBum
TAbCUPJIAPHUHT BY)XKYAra KeJULIWra ONuO KelyB4YH ¥3apo KecHUIyBYH
Oy3unumnap ae6 atamyBuu Oy3unuuwiap maigo Gynamgu. bapua KBA
YT aa y3apo YTyBuUM TabCHpNapHUHI HaMO&H Oy TypH y éku Oy
Hdapaxcana 6up xun 6Ynu6, 6MTTa y3aTHII KaHAIH OpPKAlNH y3aTHIAa&Tra
CHrHal 3HepruscH Oollka KaHa/UIapHM TAIIKHI 3TYBYM KypHJIMara
xkenub Tylagd. AManga KaHauiap ypracupard §3apo YTYBYM TabCHp-
JIADHHHT BYXYAra KeJIHIIM MyKappapAup; Makcal yJapHHHT KaTTalHK-
JapUHM Ba Y3aTHIUra XajdakuT OepyBuYM TabCHplap JapaKacHHH
KaMal THpHLLaH HOOpaTAHD.

KBA YT HHHI TypyXJIH y3aTHII TPaKTHUHHHI KUpULIKAA (MacajiaH,
OHUM acocuaa TalIKHJI KHJIMHIaH) TYpAH KaHa/UTapHUHI HMILYJbC-
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JapuHH BakT OYiiuga axparwirad Oynawiapy 7, XUMOsUIAll
UHTepBa/apu OwiaH Oymuuran 6ymmb, y upean tyrpu Oypyakin
KYpuHHIIra Ba A aMIIMTy/ara ara, ne6 ¢apas kunainuk (2.19.a -pacm,
ITYHKTHD).

VY3aTHHI TPAKTHHHUHT YacTOTalap MONOCACHHH IOKOPUAAH yYeKial
xXAcobura ¥3apo JTyBUH TabCHUPIAPHMHT TaX/IMIMHH OCOHJIALITHPHILI
MakcaJuaa, yHu Kyiu yactotand RC-QUIBTPHUHT 3KBUBaNEeHT CXEMAacH
neb TaBcua stunagn (2.19.6 -pacwm,), 3 OB carxia aHMKJIAHTaH YHHHT
YTKa3ull MOJIOCACUHHHT IOKOPH YerapaBHit 4acTOTaCH KyHHAarura TeHr:

I

S = 2R.C,

(2.55)

VTkasuim nonocacHHM 10KOpMAaH 4YeKnam Ty}ailmy Xap GHp MMITyTbe
¢poHTnapuEMHT uy3nunumK coaup 6ynanu. bynnait Mogenaaru rypyxim
Y3aTHII TPaKTHHUHT YMKHMINMJA ONMHTaH CUTHaJ TyTall 4u3uK OuiaH
kypcarunrad  (2.19.a-pacMra  kapanr). by epma 7, -kaHan
HMIYJIBCIIAPUHUHT JJaBOMHHIITUIH.

K- KaHan (x+1)- xanan
HUMIIYTIECH UMIYNBCH RI

ammecconcsena!

Kupum CIT Yuxum

>t
Ty Tx T, | Q) 0)

2.19-pacm. T'ypyX/Iu CUTHAJTHUHT Oy3ujMaraH Ba Oy3ujiraH
HMIYNbCIapy (a); TypyXJH y3aTHII TPaKTHHHHT I0KOPH 4acToTaliap
COXaCHAAru SKBHBAJIEHT cxemacu (0).

Kanan wMmynbcinapy FOKOPH YacTOTANM TAINKHI 3TYBYHJIADHWHT
cyHMuM Tydaiiim uUMNynbciaap 4Yy3WiraH (POHTIAPHHUHT OOMIKa
KAaHAULTApHUHT  BaKkT  HHTEpBaUIapuaa OUp-OMPHHHHI  YCTHHH
KOIUIANTHUHT conup 6ymuim 2.19-pacMaan kypuHHO TypuGaH.

Tascup 3TyBYM KaHaTHUHT GeBoCHTa OpKacUaaH GOpyBYH KaHaIa
SHIF Kyn VYTUIIM YpuH Srauiaiiau; ¥3apo VTYBUYH XaJJaKUTHHHT
SHEepruAcH Te3da cyHuO, Bakr OyiiMua aH4ya y30KHard KaHajiapra

A
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TabCUPH CE3WNapNy Japakana kamasad. ByHpait 6ysunuiunap Ba ynap
Tydaiiny kaHajutap Ypracuia BY)XyAra KeJaAWraH ¥3apo YTyB4Yd
XaJTaKuTAapHM KHcKavya xunaub Moc pasBuwipa 1-Typ Oyswidiunap Ba
1-myp y3apo ymyswu xarakumiap AeRunagy.

K- KaHas (x+1)- kaHan
HMAYJIbCH UMIYJIbCH |

Kupumr R2 Yuxui
i >
'——l——‘
=

g a) 6)

Ty

2.20-pacm. T'ypyxJii CHTHaJHMHT Oy3HunMaraH Ba 6y3uiraH
UMOynbCiaapH (a); rypyXJd y3aTHII TPaKTHHHHT KyHH yacroTtanap
COXaCHAard KBUBaJleHT cxeMacH (0).

KBA VYT HUHT rypyXJd TpaKTHHM YTKa3Hlll NOJOCACHHH KyHHAAH
yeknaul, 2.20.a - pacMiia KypcaTHITaHUAEK, HMITYIbCIIAPHUHT YYKKHAAH
nacaséTraHIMrd Ba TeckapH KyTONM HMIYJILCIIAPHUHT Maitno GYmuiuu
KaHa/ap Ypracuia ¥3apo JTyBYM TabCUpJIapHM KEeNTHPHO YHMKapaiH.
I'ypyxiu TpakTHMHI YTKa3ulll [IONOCACHMHHM KyHUIaH YewlaHraHjaru
YHHHT 3KBUBAJIeHT cxeMacH 2.15.6 -pacMia KypcaTuiras.

VTkasull MONOCACHHHMHI JOKODHM YacToTanap coxacumaru RC-
¢unetpaunar 3 gb catxuaaru mactku YerapaBuii 4actoracu (2.20.6-
pacmra KapaHr) Kyiugarara TeHr 6ynanu:

1
TR

VTkasui MoaocacuHu KydugaH dekuawm, 2.20.6 -pacmpna
KypcaTUNraHuAeK, MMITYJbCIapHUHT YYKKMAAH Macas&€TraHiMry Ba
TecKapd KyTOJH OTKHHJApHMHT maiigo 6ynuiuM kaHauap ypracuza
¥3apo YTyBYM TabCUpNApHH KeATUpUO uuMKapamu. By oTkuunap xyaa
CEKHH CYHaJH, UIYHHHT YYYH I'ypyXJiM TPaKTHHHT ¥TKa3HIl MOJIOCAaCHHH
IOKOpMAAH dYewilaraHAa OynraHuaek, BakT OVifnya TabcHp 3TYBUYH
KaHaJUlapAaH aH4ya Y3OKJAaITHpHAraH KaHauiap, ¥3apo YTyBYH
TabcHpra ay4yop 6¥namu. Bynpait kypurumgaru Oysmiuuuiap, 2-Typ

(2.56)
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Oy3mnmuiiap, ¥3apo YTyBYM XajlakUTiap 3ca- 2-Typ y3apo ymye
xanaxumaap Jefunany.

1-Typ ¥3apo ¥TyBUH XaaakaTaapHH 6axonam. Typmu xunnal
UMIIYJIBCITH MOAYNALUSA YUyH ¥3apo YTyBUM XaNaKUTIapHUHT BYXYI
KenuIn MexaHu3MM Kyluparunap Ouman ¢apxianagu: AUIM pa ¥3a)
JTyBYH XalaKUTHHHI KHHMaTH TabcHpra Iy4dop OynaraH xaH:
HMIYJIBCH aMIUIMTYJACHHHHI Y3rapumura Oormuk 6ymca, KM
OUM pa §3apo YTyBUM XaJaKUTHUHI KUHMaTH TabcHpra Oy4op 6yiar:
aMIUVIMTyaBuif KaHaJl YeKjIarudd YHKUWKOArd HMIyabcaap ¢poH
TapuHUHT ¥3rapuuura MyraHocu6 6¥nanu.

KymHu KkaHangard ¥3apo YTYBYHM XaJaKMTHUHI KHHMaTui
aHuKaituk (2.19.a-pacmra kapasr.).C; KOHAEHCATOpAA Ky4JIaHUIIHHI
nacaiiumy (2.19.6-pacMra xapaHr) 3KCIHOHEHIMal KOHyH Oyinda pj
Oepanu:

U, =de " @5

Oy epia :-TabCUp 3TYBYH KAaHAJIHUHI 7, BaKT MHTEPBAJIX Tyraului:

KEHUHTH BaKT.

KyuHu xaHangaru ¥3apo YTyBYM XaJlaKUTHHHI KywWIaHHILHEF
aHuknam  yuyyH (2.57) Tenrnamara Ky#upjaruHu Kyiub, (2.5
TEHTJIaMaHy t ra HUcOaTaH e4um eTapiIHIup.

t=71,_+71, 2.5

0y epna T;cuUrHalNapHH CaHalll KeTMa-KETJUTHHH JeMOAYJIALUSIA
ycynura 60rIHK O¥raH KaTTaluk.
Kyitn uactotamu ¢uiasTp €paaMuia AeMOLYJISIUAIaHAETTaH]

T 5 Karranury Kydupardra TeHr 6ynamu:

7,
RC, >

7,=RC, Ig 2.5¢

Oy epia 7, ~xaHan HMITYJIbCHHUHT JABOMHHIHIH.
(2.58) Ba (2.59) xucobra onusran AUM pa, 1-1yp ¥3apo yTyBu
XaTaK|T Ky4IaHHIIHHUHT KHKMaTH KyHHJarura TeHr Gynamu:

“Aan
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LS}

U, =Ae M9 | (2.60)

X

I-Typ ¥3apo ¥TyBUM XaJlakKUTJaH XHUMOSJIAHTAHIHK Ky#Haard
udopa GunaH aHUKIaHAOU:

T,+1a

A,=201g 4 =2018‘A—,—201gek‘c‘ =87 -2

Ix Ae R.C‘

T.*+7,
RC

(2.61)

(2.55) Hu xucobra onrad xonga, (2.61) ¢opmynaHu KyHuaaryx
KYpHHHILA 31 MYMKHH:

A, =2781(r +7,)f.. . (2.62)

Baxr G¥iinya TabcHp KHJIYBYM KaHaJIJaH y3OKIaliTHpHirasia 1-
Typ ¥3apo JTyBUH XaiaKUT/IAPDHUHI CE3HUJIApJH CYHMIUH HIrapH
afitunran 3gu. T,=7, ge0 Ba IOKOpHIOAa ONHMHraH MysHocabaTnapnaH
doitpananu6, macanas, (z, +7,)/RC, =3 6yiranga, GUpUMHYM KaHAIJArH
¥3apo YTYBYM TaBCUpNAPDHUHT CYHMIIM HKKMHYM KaHaJNHHKHMra
Kaparanga 52 ab ra karra GynMIUMHH KypHLI MyMKuH. JlekuH, Oy xon
amMana MyMKHH 5Mac, YyHkd Oy eplla OMpDHHYM KaHAJHMHI MKKHHYH
KaHanra ¥3apo yTyBuM TabCUpJAPHHHUHI CYHMIUM aTHrH 26 Ob Hm
TAlIKW 3Tagu JAeb TaxMHH KUiMHaaH. XakuKaTAa 3ca KaHaulap
ypTacHAaru ¥3apo YTyBUH CYHHLIHMHI MEHEPH aH4Ya IOKOPUAHpP. Arap
6HMpHHYM KaHaNJjaH MKKMHYHTa ¥3apo YTyBYHM CYHHMIL, MacanaH, 60 ab ra
AKMH Oynca, Oy xojja OMpHHYH KaHalAaH YYHHYHra ¥3apo YTyBUH
cyHumr 180 gb ra opTMIIM kepak, TbHM OYHJAAH Y30KAarM KaHauiap
yuyH l-Typ ¥3apo yTyBuM TabCHpNapHH XucoOra onvuI aMaiui

JKUXaTAaH MaKcaara MyBodHK 3Mac, aeraH xyjoca kenub unkamu. KUM

Ba @M pa umnynsc ona PpOHTHHUHT XOIaTH Ui yexnam yerapacura

9ra aMIUIMTYJaBHi deknarud OunaH 6enrunad kyiunagun (2.18-pacmra

Kapanr). UMnynscHUHT 6y mapaxajgaru KaBOMHHIMTHHM *° OHJNaH Ba
¥3apo yTyBun xanmakut tydaiinu (k+1)-kaHan UMNyNBCH ONIMHAATH
(GPOHTHHHUHT BaKT 6¥iiMya CHIDKMIUMHM 2 T o GHiaH 6enruaaimMus.

KM Ba ®HUM pa OupuHuM Typ y3apo JTyBUM XanakKUTJIApHH
MHKHOpHii Oaxonaml Y4YyH KAH&JIHHUHT XHUMOSJIaHTaHIMK KodddH-
IHUEHTHHH KUPUTAMHU3!
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K. =0 s :
15 Az, (2.63
6y epma Ar,,.~KWUM Ba ®MMpaa ummynsc oiax GpPOHTH XONATHHHHI

Makcuman ¥srapuind. 1-Typ ¥y3apo YTyBuH XajlakdTJapJad XUMOs:
NaHTaHIIUK KyHuparura TeHr 6ynamu:
4, =201gK,, =201g 2oTume (2.64
Az,

XuMosnali MHTEPBANH KaH4ya Karra Oynica, Ar,lllyHYa KHHHF
Oynmamu. Oparna JHHHSA OpPKATM Y3aTHLIAA TYPYXJIH CHTHANHHHI
UMIOYIBCNapH KYHFUPOK IHAKIHAArd HMNyibciapHu Hdomanakan
YyHKU OyHOat uMMnynbcnap COEKTPHHUHI SHEPTHACH YacTOTaNapHHHI
aH4a TOp monocacura xamiaaHraH 6ynamu. LLyHWHr y49yH KYHFHpOK
WaKMra yxwam uMoyibcnap maxid Ba T (=LS5Ar,, . ma A,
XUMosaHrannuk xatranura 170-250 ab taprubra tedr 6ynam, seHE
TH3UM IMapaMeTpilapy ONTHMall TaHJaHraHza l-Typ ¥3apo YTyB4Yr
XaJlaKuTiaap aH4a kaM 6§maau.

2-Typ ¥3apo ¥TyBYH XaJakuTJapau Gaxonam. Kapama-xapiow
KyTOJIM OTKHHJIaPHUHT Naiino Oynuuy Tygaiimu ByXyara KenraH y3apc
yTyBun XxanmakuTinapHu (2.20.a -pacMra KapaHra) SKCHOTEHLIHan
(yHKIMANAp EpAaMUAa TaXJIHJI KITHII MyMKUH. TabCHp KIITYyBYH KaHal
OpKalM y3aTHJIAETraH CHUTHAJHUHT CAHOFUHH KYWIAHHMIT HKKH MapTs
CaKpaulHHUHT WHFHHOUCH KYypuHMIIHaa udonana® Taxmunau onu€
6opumr kynaii, Oy cakpamapaas 6mpu t=0 BakT nax3zacupga + Ara,
HKKHMHYHMCH 3ca t =7, na —A ra Tenr 6y1aam.

By xonna U, ¥3apo YTYBYM XanaKUTHHHI KyunaHHINH OHpHUHYH
KaHaJl BaKT MHTepBAIMHHHT OOIUNAHHIIMAAH KeiiMH t BakT yTraHiaH
cyHr KyHumara MyHocabar opKaiu aHUKIaHaIHU:

[ -1, o T
sz = Ae RCy; _ Ae RCy Ae RyCy [1 - eRzCz ],t > T, (2.65)
MacanaH, GMpHHYM KaHajJard CHTHAUIAPHH Y3aTHHI Tydaitmm

MKKMHYH KaHanga BYXYyAra KelraH ¥3apo VTyBYH XallaKUTHHUHI
KyWIaHHIIHHK (2.65) TeHrnamara =7, — 7, KMHMaTHH KyiituO TomHIn

MYMKHH;
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7,41, T,

U, =de | 1-ef (2.66)

(2.66) dopmynama MKKMHYM KaHanjard y3apo YTYyBUM XaJlaKUT
UXTUEPUI BaKT ydyH 3mac, Oajiku Oy KaHal BakT HHTEPBAJIMHUHT
OolutaHMiu Nlax3acHAa aHMK/IaHrad. JlekuH Oy KaHanapHHHT ¥3apo
TabCUPUHHU Oaxonaul HaTHXajapura KaM TabCUp Kunaigd, 4yHku R, C,
HUHT aH4ya KaTTa KufiMaTnapuga TeckapH KyTONH OTKUHJIAPHUHT
cyHuIIK 6UTTA BAKT MHTEPBaJIK Yerapacuza Taunab obopca 6¥naauraxn
Japaxafa KHIHKIHp. Maxcyc Xoynapa r, +7x=107 R,C, 6ynaau. JleMak,
XaTT0 MKKUHYH KaHATHUHT BaKT MHTEpBaM OoLlTaHMLIMAAH
xucobnanran 10 BaKT MHTEpBaNNapUAAH CYHI, YTHLI XaJaKATHHHUHT
KY'WIaHHIIH YHMHI HKKHHYM KaHaJjard KaTTaiurura Hucbaran |
¢ou3raruHa kamasau.

TabcHp KHIYBYM KaHal OpKalIM CaHalll KeTMa-KeTJIHIH
y3aTWiraHfa KynruHa caHam Ty¢aiitnu nafgo 6ynraH y3apo YTyBuM
XaJlaKMTJIapHUHT TabCUPHAAH t BAaKT Jlax3acuza 2-Typ ¥3apo yTyBuM
XaJaKUTIAPHUHT WUFHHAM KywlaHHUIM Xocun Oymaau. Arap TabcHp
KWIYBYH KaHaJl OpKaJM F, JAMCKpeTJlalll YacTOTACHJAH aH4Ya KHYHK
6ynraH f, mact 4acTOTaJIH CHHYCOMOan TeOpaHHII y3aTuica, Oy xonaa
(2.55) Hu xmcobra onraHga ¥3apo VYTYBUM XanaKuTIap HUFUHIH
KyWIaHHIIMHUHT KyHH1arura TeHrJIMCHHA KYPCaTHLI MyMKHH:

- £,

U = 2%
ST (2.67)

Oxuprn udomanaH 2-typ ¥3apo YTyBUM XajakHTiap HHFHH-
JUCHHHMHT KaTTaIMId MOZYJLMAJIOBYM KeTMa-KeTJIMK NapaMeTpiapH
6unan aHUKNAHAO, Y XUMOANALI HHTEPBAIH KaTTalMrura GOFIMK 3Mac.
Bynpaii kypunnmgarn xanakumiap KBA YTHuHr Gapya xaHajiapHra
3apap eTkasajy.

2.20.a-pacm Ba (2.67) ra 6uHOaH, ¥3apo JTyBUM XayaKUTIApAaH
XMMOsIaHraHJIMK KyHHaarura Teur 6ynanu:

/.
=20lg—=—
4, g Fofor, (2.68)
2-Typ ¥3apo ¥TyBYM XamakuTiap MMIYILCIH MOXYNSLHUAHHHF
Typnd KYpHHHUUIapHAa pyi OGepaau, NekuH xucoOnauuiap LIyHH
kypcaraguky, OHUM ga 2-typ §¥3apo §TyBuM XajakuTiIapAaH
xumosutanramink AVIM Ba KVIM narura kaparaiaa iokopu 6ynanu.
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2-Typ ¥3apo YTyBuUM XanakuTiapaH XWMOSIAHIAHIHMKHUHT
Kepakiii KUHMaTH OpKaJld MabJIyM Japaxafa y3aTHIl TPaKTJIapHHHUHT
Ky#H uacToTajap coXacHOarH 4acTOTaBHii TaBcH(iapura KyHuaran
Tanabiaap aHUKIaHaIH.

Ha3sopar caBoanapH, MacaJjajap Ba MammKiaap

1. Kynm kaHammy y3aTHLII TH3MMH TalUIKMJI  KWIMHA&TraHAa
KaHaIJIapHH 4acToTa O¥iin4a axkpaTUIIHUHT MOXHATH HUMaza?

2. Kyn kaHanmM ys3aTHII TH3UMIapuJa KaHajl CHTHaUIapd KaHpai
HmaKinaHagn?

3. AMIUINTYaBU# MORYJALMAJMAIIHHHT 4acTOTaBuH Ba (pazaBuil
MOZyNALHANaIra HucbaraH ad3aJUIMKIapH Ba KaMYMIJIMKIIapH HUMazna?

4. AMIIIMTYIaBH# MOIYJISILIMAIAHTaH CUTHAJUJIADHU KaHAaH y3aTHLI
yCyJUTapHHH Ontacu3?

5. Kanannapu warora Oyiiiya axpaTHUiafuraH y3aTHLI TH3UMH
(KYA YT)uu taumkun xwmamaa BEIDmM ysaTHm ycynuuM Kyamam
Maxcajara MyBoQHK 3KaHIUTHHY acocnad OepuHr.

6. BEIl HM maKiMaHTUPUIIHMHT (GUIBTPIALI YCYTHHUHT MOXHATH
HUMagaH ubopar?

7. By3unmarad y3aTHIIHHMHI aH&JIMTHK Ba rpaQHK LIapTiIapHHH
udonananr. KYA YT HUHT rypyxiM CUrHaJIMHH y3aTHII TpaKTjiapuja
YU3UKIH OY3UTHIILIAPUHUHT HaMOEH 6YnUInN HUMara 6ornuk?

8. KYA VYT HUHI rypyxiH TpaKTJapHJa HOYH3UKIH Oy3HIULI-
MapHUHT HAMOSH OYNHINM, yNapHHUHT BYXydra kenuii cababiapu
HUMana?

9. Huma yuys KYA VYT HUHT TIypyxiaM CHMTHaJIHHHM Y3aTHLI
TpaKTiapHia HOYH3MKIM Oy3MIMHUIap KaHammapapo ytumra cabab
Oynaou?

10. Huma yuyn KoTtenpHukoB TeopemacH ¢akaT 4YeKIaHTraH
CIHEKTPNH Y3JIYKCH3 CUTHAIrarnHa TanOuK KHIHHanu?

11. CHrHajJHUHT JUCKpETJAlll YaCTOTACH YHMHI MaKcHMand 4acTo-
TacHJaH WKKU MapTa KHYHK KHiiMatra sra OynaraHza, y3nyKCHU3 CHrHan
JUCKpeTIaHaéTraHAa Kanaai Oysunuuuiap YpuH srauiaiipu?

12. 7, =1 Mxc, #aBp T, =1 MKC Ba A=4B mapameTpiapiu UMIyJbC

KeTMa-keTHry Gepunrad. IMImyibeapHHHT F, TaKpOpJNaHUII YacTOTa-

CHHH, UMIIYJIBC KETMa-KeTJIMTHHUHT GUPHHYM HOJI YacTOTa CHEKTpUraja
OynraH AF CHeKTp KeH[JIMTHHH, F, YaCTOTaHHHI GeLIMHYH FapMOHMKa-

Japuraya OyiraH JNOMMHIf TAIUKWUI 3TYBYHCH Ba JUCKPET TALIKHJI
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STYBUYHIAPMHHM AHMKIAHTr. bepuaraH uMmmnynbciap keTMa-KETIIMTHHUHT
YacTOTaBH CIIEKTPHHHU TaCBHPJIAHT.

13. AUM-1Ba AUM-2 ne6G HuMmara aiTMnagy, ynapHHHT (apku
HHMaJaH HOopaT Ba Ka4oH Oy dapkiap iykonaau?

14. 1-typaaru  y3apo YTyBYM XaJaKUTJIAPHUHI BYXYAra Keauul
cababnapu Ba ynapHH RYKOTHIL HYJIapH.

15. 2-Trypoary y3apo ¥TyBuM XaJaKUTJIApDHUHI BYXYATa KeIHLU
cababnapu Ba ynapHH #YKOTHIN itynapH.

16. KBA VYTHHHr aMOIMTYZa-MMIYJIbCIH KaHal MOZYNSATOp-
JIApMHUHT KHpHIONIa Ba KaHajl CeJIEKTOPJNIAPHHHMHT  YHMKHIIHra
ynaHaJauraH Kyiu qactotand QUIbTPHUHT Ba3HpacH.

17. AMINUTY#a-UMIyJIbCAH KaHal MOZYJATOpJIapH Ba KaHal
CeNIEKTOPJIapMHUHT CHHXPOH Tap3/Ja HILUTALIMHUHT 3apypaTH.

18. Huma yuyn KBA YTaa dakat ®HUM, nexun, anbarra, AUM
éxu KM Gunan Oupranykiaa HuuiaTiiaan?

19. TenedoH yacToTanu KaHaura TErHUUIH CHTHAT aMIUIMTYHa-
HMITYJIbCIIH  MOAYNAUHATa Ay4Yop OYnamu. AMILIMTYAA-UMNIYIbCIH
MOAYJATOPHMHI KHUDHIIMIa Ba KaHal CeJEeKTOPHHHMHI YHKMIIWra
ynaHagurad GuneTpnapHuHr GUIBTPCHU3NALI MMOJOCACHHHUHT KEHIJINTH
4f,, =12 k'l ra teHr. JIMCKpeT/IaLIHMHT OY3WIMINM iyKonaaura

AMCKpeTIall YaCTO-TaCHHHHI MUHUMAJT KUAMaTHHH aHHKJIaHT.

20. 60 nan 80 xI'u raya 6ynraH HacToTasap Mojocalid CHrHaJl BaKT
JaBOMHJa JHMCKpeTnalura ay4op 6ymamu. Juckpermiam 4acTOTaCHHHHT
Kyluna canab ytunrad xuitMatnapu: 48 kl'n, 96 xl'u, 144 xI'n Ba 192
k'l maH xalicMHHCHIA OMcKpeTnaml Oy3WIHLUUIApH Ky3aTHIMaiau?
AMIUIMTYJa-UMOYAbCAH  KaHal  MOOYJATOPH Ba  CEJICKTOpHAA
dofinananunaguran ¢unbTpiapHd Hiean ¢unbTpaap Aeb6 xucobnaiu
Kepax.

2]. AMOMUTYRa-UMIYNbCIH KaHal MOXYJISTOPUHMHI KUPHLIHTa Ba
KaHaJl CEJeKTOPHHHHI YMKHMIMIa CYHUII TaBCHGUHHMHI Kusimuru 0,1
ab/Tu Ba a3pdexTHB KeUHKTUPYBUH nosocagary cynuui 60 ab ra teHr
Kyiiu uactotanu ¢unbTpu ynadranparu, 0,3..3,4 kI'm uacrortanap
NOJIOCACHHH STAJIOBYM aHAJIOT CHIHaJ JUCKpETJall YacTOTaCHHHHI
MHHHMaJl KNifMaTHHH aHHKJIaHT.
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Il BOB. PAKAMJUIM Y3ATHII TH3HMJIAPAHHA TAIIKHI
KHAJIALI

3.1. PakaMJIn y3aTHII TH3HMJI3PH/IATH CHTHA/IJIAPHH
HIAKAJAHTHPHUI BA Y3aTHUIHHHT YMYMH# IpDHHIHIIJIAPH

Kanannapm wacrora Ba BakT OyiHiHya axkpaTHiaraH y3aTHI
TH3UMJIApH  TAlUKWI KWIMHAETTaHJa JJTYBYHHHUHI [apaMeTpiaph
¥arapaérran 6an3u coxanapaa Oy mapameTpiap amanfa 4eKcHU3 KT
KuiMaTnapHd Kalyn Kuica, MOAYIAUUAHUHI aHajor YycyjnapuaaH
dotigananmnagy. HlyHunr yuyH OyHpalf ys3aTHII TH3MMIApyd aHalor
y3athir tu3umiapd (AVYT) ra termuun 6ymamu. By 3ca xamakurnap
doHMaa curHaIapHH axpaTHO ONHIUHM, Typiad Xua Oy3uIHLUIAPHH
TY3aTHIOHM KUHHHJAAIITHpaAHM, XalaKUTinap Ba Oy3HIMUIIApHUHI
TYnnaHuImura oaub Kkemaau.

JIMHHA CHUTHAIHM NapaMeTpNapHHUHI MMKOH Kajap Kyn Oymuim
MabiyM O¥iica, Xxanakumiap Ba Oy3W/IHIUIAPHUHT TYIUIAHMIIWAAH XOJH
6ynuin MyMkuH. ByHAa CHrHaqHM #YHHHT MasiyM [apaMeTprapH
Oyfinua TYMMK THKNAIl y4yH Ba IOy #Hyn OuiaH Xanakutiap Ba
Oy3WNHITAPHUHT TAbCHPHHY XaMJia YJIAPHUHT TYMAaHHIIHHK GapTapad
KWJIHII YYYH Xanakdtiap Ba Oy3wiuuuiap GoHua CUTHATHHHT 60paury
TYrpucHaa ax6opotra 3ra GYIHII eTapauaup.

XanakuTnap Ba Oy3WIMLIUIApHUHF TYIUIAHULI XKapa&HUHU MYMKHH
KaJap KaMaliTupuiira, 6ab3ua sca OyTynnail iykoTumira iyn kysauran
OyHIall MMKOHHATIAApD MabJIYMOTJIADHH PaKaMIH yCYJUIapMHHUHI Kamd
3THANIIMra onub KeJau.

ONTYB4YM NapaMeTpJIapyHHHI MabJyM KBaHTJIaHraH KHAMaTiIap
Ounan y3rapajavraH Kyn KudMatiap KaOynl KWIMIIM Y3aTHIIHMHT
pakamid YCYINapUHUHI MOXMATUHH Tamkun kunagu. CurHamnapra
OyHmait uuuioB OepwauuINra y3TyKCH3 CHUTHanNJapHH Yy3aTHLIJaH
JUCKpeT KHMAaTIM CHTHaJUIapHU y3aTHIUra yTvil mMHcon 6yna onamu,
6yHaa  cHUrHajgHHHr  OMCKpeT — KuifMartinapuy — B.A.KorensHuxoB
TeopemMacura OWHOaH, HeKCH3 K¥N XonaTiapHH Kabyn KHIyBYH
JNTYBYUIAPHUHT aXO0pOT MapamMeTp/IapuHU MMIYJIBCIH MOAYSILUHSANALIL
ycylutapu OmtaH TaHnaHagy [7]. By xonatnap TyniaaMHHH XaM RUCKPET
ycynnap OunmaH dYekiam MYMKHMH. Macanad, aMIUIMTyZa-HMITYJIBCIH
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MOIYJALMAIAIIAa KaHal CHTHAJUTApUHUHC BakT Oyiinua axpatuira’
Oynaknapy amnaMTyAanapH Ay, HaH Ay, UYerapaga xap KaHgait
KuiiMaTnapHH xkaOyn kunuid MyMkHH. CHTHaLTapHHHUHT BakT O¥fiHndya
aXXpaTUJITaH 6ynaxknapuHUHT aMIUTU Ty IaBU# KUHMaTnapuHK
OUckpernamaaH ¢oiinanaHub, yJIapHUHT 4YeKCH3 aMIUIMTYZAaBHif
TYNIaMHHA  A.yy J8H A,y la¥a  JUana3soHfaa 8, 25,..,M5
aMIUTMTYJaJIApHUHT QHCKPET KATOPHHH XOCHN KUJIYBYH YEKTH TYMiam
OMNaH aJIMalITHpMID MYMKWH. CurHaJulapHUHr BakT  OVitnua
axkpatmiirad OynaknapuHu KBaHTIaurad Oy KaTopu Xan KuluHzaw
xonamnap neiiunamu. CurHanmapHuHr BakT 6OyiiMuya axparwiran
OynaknapuHM aMIUIHTYJANIAPUHHUHT Y3ITYKCH3 TYTJIAMHMHH YJAapHUHT
JUCKpeT KuHMaTH OWiaH anMalITHPHMIUHM carx OYiinya kBaHTnal,
TEruilIM CUTHAJIHY 3Ca camy OVUHYQ K8AHMAAH2AH CUZHAN Oedunaou. &
KaTTAIMKHH KeaHmaawi Kadamu Oeuunadu, COH IKUXaTHAAH Y
KyHuiarura TeHr:

M= (Auaa'c - A.uuu )/5

KeHr-UMIynIbCIM  MOIYJALMANAIILAA HMIYNbClap AABOMHHIMIH
7., HaH 7, Tadya derapaja 4eKcH3 KYN XoJaTiapHH Kalyn Kunaau.
Keur-umnynscnn Mopynauusnavaérran (KHMM) curHamnap yuyH
KBaHTJalll >kapaéHUHH Kynnab, OKOpHMAa alTHIraH Xxonariap
TynnamMuHn A7,2A7,.., MA7T CHrHaUTapHUHT BaKT O¥#inya axpaTHirad
6¥naxnapy JaBOMUHATHIHHHHT UCKPET KaTOPH OMJIaH ajMalluTHPUIIANH.
A7 KaTTalMKHH OABOMHitNMK OyiiMua kBaHTNAll KajaMH JeHuIany,
OyHZa KBaHTIam KajaMilapd (Xal KWIMHTaH XONaTjiap) COHH
M=(c, -7, )Ar ra TeHr O6ymagu. byHpait W TtagOupuHH
CHrHallapHd (a3a-UMMyJNLCIH MORYIAUMANAIN YYyH XaMm OGaxapumr
MYMKHH.

V3aTHIMIHUHT  AHCKPET  ycyanapd  CHrHaJUIapHM  THKJIAll
(pereHepaumsiali) OpKajM  JHHHA  OYiinmab  xanakATAapHHHT
TYIIAaHHIIHHK aH4a KaMaiTHpUIITa HMKOH Oepaa, 6y AHCKpeT y3aTHId
YCY/UIapHHUHT MyXHM a¢3auiurd xucobnaHagu. PereHepaiysinan
HMKOHHATH KBaHT/aHTaH CUTHAJIHUHT QMCKPET y3aTHII TH3UMIIapuaaru
6apya Xan KMJIMHTaH XOJaT/JapHMHUHI Kabysl KWIHII MyHKTHOA aiHaH
¥3upail OYNMMIIMHMHT MabIyMIHTUra acocnaHrasjup. by xanakutiaap Ba
Oysunuiiap TabcHpura aydop OyimM6 kabyn KHIMHraH CHIHAJHH
CHTHANHMHT yw6y TH3MMIaru Gapya Xan KWIHHTraH Xxonatiapu Ounan
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COJMIUTHPHINTa, yNapJaH KaOynl KWJIHHTaH CHUTHAIra 3HT SKUHUHU
ONMUIra Ba yYHH Kabyna KHIHO ONyBYM KypHJIMAacHra y3aTHIOra MMKOH
6epanu. Perenepaiiys sxapaéHu KYNPOK HKKHIIHK CUTHALIAP, SHHH MKKK
XpaTWIraH X0JIaT/IH CHTHAIUIAp Y4YH Oaxapuiagy.

Karra Macodazarn amoKaja aloKka JMHHACHHH KHCMJIapra
aXxpaTH® Ba YNapHUHT Xap OMPHHHUHT OXHpPHIa CHTHANHH TUKIaiUraH
KypHJIMaHH YpHaTuO, pereHepaudsialldd OMp He4ya Mapra KaHTapHIn
MYMKHH. By KypuIIManH pezenepamus mpanciayus aefiunanu.

3aMoHaBUH paxkamnu y3atuml Ttusumiaapd (PYT) ma y3snykcus
O6HpIaMY9M CHTHANIAPHU aMILTUTYJa-HMIYJECIH MOMYJIALHUS YCYJAapH
OwiaH guckperiamra Yytkasub, cyHrpa carx Oyiinya KBaHTJIaHaIH.
KBanTnanran, cUrHaUIapHHHI BakT Oyiiuda axkpatmirad Oynawiapu
KOJJaHagy Ba HaTHXaJa pakaMJId CHIHail Xocus O¥nagu. By curaan
Toym («Oup») Ba TOKCH3 (KHON») SNTYBUMHMHT Tacomuduit keTMa-
KeTJIMIHHH uopamaiam.

3.2. CurraJuiapam catx 0yjiiAgYa KBa#gTaam

Carx Oyituya kBaHTiaHa&rragga AVM curHamsu Bakr 6Yitvua
axpaTuirad OVNaKnapuHAHI aMIUIUTYyJAlapUHU  Y3NYKCH3 JIHana-
30HHHH, L] KBaHTJAIIHUHT XyAa KYII Xai KWIHHFAH CaTXIapH TYTUIaMH
OmwnaH anMaiuTHpunaau. byHma AWM cHrHanHMHr BakT OYiinda

axpaTuaraH 6y naKkiapuHH Y3IyKCH3 IMHAMHUK JMANa3oHd O, KBaHTIAul
Kajamaapu Je0 aramyBdd KaTop ydacTkamapra OyauHanu. Arap
cursanduur Bakr Oyinua axpaTiarad OynakNapHHHHI aMILTHTYAacH
KyitHJary 1apTHH KaHOaT/IaHTHpCa:

; @3.1)

u-%icu <u + %
2= 2

y XOjila CHTHAIra KBaHTIALHHHT I —CaTXUra MOC aMIUIMTYAA TYFpH
KenaaH.

IMynpaét kunu6, xBaHTHam >xapaéHH AMM CUTHamHHHT BaKT
6yiiuua axpaTuiaraH OynailapuHH, KBaHTJIAll CATXJIAPUHHUHT YEKIH
coHugaH ubopar mkana OuiaH CONMLITHPHIN Ba YHH SHr OHDHHYH Xal
KHJIMHTaH CaTXra AKHHJIAITHPUII >kapadHuHH Hdopanaiau. bormkaya
afiTranja, KBaHTNal KapaéHH CHTHAIHHHT BaKT OYiiMya axpaTHiraH
OYynarMHUHI aMIUIMTYJACHHHM 2Hr OHpMHYM aXpaTMiraH caTXdraia
AXIMTIAMHK Hponanaiiu.
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CHrHasIHUHT BakT Oyiinya axkpaTtuirad 6§nakiapH KeTMa-KeTIHTH
Ba ynapra MyBO(UK KBaHTJIaHTaH cHTrHajuIap 3.1-pacMpa kypcaTHiras.
KBaHTNaluHH aMajira OIIMpaJWTaH KYPHIMAaHH KEAHMIOBYU Kypuima
neiunany.

Xap OMp AMCKpeT YMKHII JapakacH KHUPHII CHrHamld KuiMart-
JApUHUHT 0ab3W HHTepBajMra TYFpH KeJraHJurd cababny, KBaHTIOBYH
KypHJIMaHUHT y3aTumi TaBcupu Oockuunu 6ynagm (3.1.a-pacmra
KapaHr).

AWM-2 curnan (3.1.6-pacMra kapadr) OMnaH YHMHT TaxMHHaH
kBaHT/aHraH AWM curnanu (3.1.a -pacmra Kapatr) opacunaru ¢papkau
xamonux &ku e(t) keanmuaw woeKunu NeHnunagn. YHUHT KaTTaJlury &,

KBaHTJIalll KAAAMHHHUHI ApMHUOaH Oll]MaﬁIlH, AbHH
e(t)=U,, -U,<38,/2. (3.2)

M KBaHTIAIMHHUHT XaJl KHJIHHIaH CaTxXJiapy KaH4ya Karra 6yica,
AbHM KBaHTNAIl KagaMM KaH4Ya ku4uk O¥nca, XaTonMk KM KBaHTIALI
IMOBKHHH KATTAIMIHHUHI WIyHYa Kuyuk OYnmuinm 3.1-pacmma aHHK
KYpHHUO TYpuOIH.

KBantnoB4u KYPHJIMaHHHT aMIUTHTYAaBU TaBcHdH
e(t)=U,, -U,<48,/2 HKKHTA y3ura xoc yyactkanap: -U,=<U,, <+U,
6ynraHaa, kKBaHT/IALD 30HACHra Ba U, >U, O6yarania, yexiatn 30Hacura
sra Oocku4iM OrpH 4uHM3HMKIAaH uOopar akaHyumru 3.1.a - pacmaaH
kypuHHO TypnOau. lLIOBKMHHMHI KBaHTIAIl HIOBKMHM Ba YeKiald
LIOBKHUHY TypJlapH MaBixKyA.

Arap KHMpMII CHTHOIMHHHT KWilMaTiapn - U, pgaH +U, rada
Oynran Gapua AMana3zoHfa S, KBaHTIAl KaflaMH KaTTAMIH y3rapmac
KaTTAIMK O6YnH0 Kkonca, OyHAail KBaHTNAILHU MeKUC K6AHMAAQWL, arap
KBaHTNaIl KafiaMu U,,, CHTHANIMHUHI KMHMaTH OunaH y3rapca, OyHnait
KBaHTJIALHH HOMEKUC KGaHMAQUL NEHHNAIH.

KpaHTNnaHurad CUrHaJLUIapHH KOJJIaHTaH NeHuIl MyMKUH Ka4oHku M
pyxcaT 3THJTaH caTxjlap COHMra TeHr ©OynraH Ba KOMIM TypyxAa
CHMBOJUIap COHH Oupra TeHr OyiaraH koj acocHia KoiiaHraH Gyca.
Ilynpaii kunub, xBaHT/IAHTaH CUTHAN KYI CaTXJIu CUrHaJl xucobnaHau.
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3.1-pacm. KBanTiau sxapaéid. KBaHT/IAlI IIOBKHHIAPH.

3.3. KpaHT1am MIOBKHAJIapHHH 0axoaawm

Texnc KBaHTIaAMAArH INOBKHH/IAPHH OaxoJuai. K_Iripﬂ].l
CUTHAJIMHUHT OHMHU KHﬁMaTJIapHHH TakKCHMJAll 3XTHMOJUIMTHHHHI

SHWIHTH W(u,ﬂ,p) dyHkuus OunaH HMdonanaHa&TraH Ba yHH KBaHTJIAlL
~U, maH +U, raua yerapaja amanra omaérraH 6yncus. By nuanasor
M Ta KBaHTNAIl KaJaMUra GYNMHraH, yJIapHUHT Xap Gupu u, — /2 nar
u, + 8/2 raua yerapana étanu.

Carxu [ —xBaHTjall KajiaMM uerapacuja &TyBYH CHIHJIHHHI
nali1o 6¥muIn 3XTUMOJUIHIH KyHIIarura TeHr:

148

www.ziyouz.com kutubxonasi



u;+8,/2

p(u,~6,/2<5u,, <u, +68,/2)= Iw(ump Jau,, (3.3)

u;—8,/2

KBaHTHam KajaMM KHPUIN CUTHAJIMHUHT Y3rapyil JAWana3oHHra
HUcOaTaH KUYMK OYnraHiurd Tyodaitid OKOPHHArH 3SXTHMOJUIMKHH
Ky#Hgarura TeHr, Je6 Kkabyn KuIHII MyMKHH:

pi(ui_51/2suiSui+§i/2)=w(ui)6i' (3.4)

by ¢opMmynanarn w(s,)- CUrHan Ky4IaHHWIUM KaTTAIHUTH 3XTHMOJI-
JUTHHUHT KapaNaéTraH MHTEPBATHUHT YPTaCHAArH 3UWIMTH.

Skxa KapUIMIHKAa omn® GOpyBYM KBAaHT/IAlI INOBKMHUHHHT OHMI
KyBBaTH OepuwiraH KBaHTJIaUl KaJlaMMra OHJ KBaHT/all XaTOJMTHHHHT
KBaJIPaTHIa TEHT:

Wlou = (ump - ui)z,

i- KBaHTNaLl KajaMH yerapanapuia &TyBYH CHrHaU1ap
KBaHTJIAaHAETraHAa Maio OYiyBYM KBaHTIAM IIOBKUHMHHHI KYBBaTH
Kylugarura teHr 6ynaau:

u +8,/2

W= | (e, —u, fwle,, )ﬂ’um,,E W@l @

u,—8,/2
(3.4) Ba (3.5) ndonanapuu xucodra onud, KyHHIaruHu XOCHT KUITaMH3:

1l
u/i _1251 pi. (36)

TynHK KBaHTNAll INOBKHHMHMHI KyBBaTH Xap Oup kamamnaH
ubopar OyNraH TalIKWJI STYBYM/IAD KBAaHTMAWl IIOBKHHIADHHUHT
HUTHHOUCHUIA TEHT:

Mo
=2 54 'p,. 3.7

i

3
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M
Tekyvic KBaHT/IAWI INKanacHaa 8, =48, Y. p, =1, 6ynrauza,

i=1
1o o
We =E5 6ynanu. (3.

(3.8) dopmynamaH TekHWC KBaHTJIALl IIKanacuJa KBaHTJIAl
LIOBKHHIIAPHHHUHT KYBBAaTH KBAHTJIAHYBYH CHTHATHUHT caTxura G6oriu
6Ynmaiion, y ¢akaT KBaHTIALI KaAaMH OpKaJld aHUKJIaHaH.

KBaHT/am mMOBKUHN (paKaT CUTHAIHU y3aTUIl OunaH OHp BakKTl
amanra OWIAAM: CHrHal 6O0p 3kaH, KBaHTJIAll LIOBKHUHJApH Oynmam
curHan OynMaca-KBaHTIAl INOBKYHIapH Oynmaiimu. IlyHunr yuy
KBaHTJIAll [HOBKYHJIADHHUHT y3aTHLI cH(aTHra TAabCHPUHH CHTHAJTHHE
kpaHTnam 1noBkunura Hucbati (CKUIH) 1 opkanu anuknam xynaii. b
HUCOaT KyHHjarura TeHr:

n=w.W,, (3.9

€k Oy HMCOAT CUrHaJIHHUHT KBaHTJAll DIOBKMHUJAH XMMOSJAHTaHIUT
cudaruna norapudmuk Gupnuiiap (ab) na udonananagu:

A, =101gw./w.,), (3.1¢
Oy epaa W, —dolinann cHrHalnHUHT KyBBaTH.

KBaHTHaHYyBU# CHUTHAMHUHT MabJyM AHHAMHK JUana3oHuaa o
KBaHTJAUI KafAaM# M KBaHTNAIll CaTXJIApPUHWHT COHHHHU, SbHU HKKUIH
pakamii ~ CHCHANHH  IHAaKJUIAHTHPHII  Makcajuja  CHTHalHHH
KBaHTJIaHTaH CaHOFWHH HaBOaTAaru Koiall y4uyH 3apyp OyjiraH m ko
3JIeMEHTIapH (pa3psalapy) HUHT COHUHU aHUKNaiu.

Typau ManGanapaaH KBaHTIOBYH KYPHJIMAHUHT KUDHINHIA KENH
TYWIyBYH CHTHQUTap KYBBAaTH, AWHAMHMK JUamnasoHHra kypa Our
OupugaH aH4yarMHa (papK KUJHLLTApH MYMKHH. MacanaH, MHKpC
¢oHnap, aGOHEHT NMHHUAJAD TYpPU Ba Y3YHJIMTHHUHT Xap XHJLIHTY
cy3nallyBYMNApHHHT ¥3Ura XocC XycycHsmiapu Ttydaiinu Tenedo
CHTHAJUIADMHHUHT mapaMeTpnapu Vy3apo Oup-OupumaH ¢apk Kamamr
KBaHTNOBYM KypHJIMAaHHHI MapaMmeTpjiapd KeHHHI'M KOmIall Kypui
Macuia XaM Ysrapmailf KonmaaW, IMYHUHT Y4yH KBaHTJIall KaJaM
IOYyHAA# TaHJAHAAMKH, KBAHTJAll IIOBKUHJIAPH MHHHMMaJl KyBBaTIL
CUTHJUIApHUHT JKOU3 KHAMaTHZaH OlIMAcHH. AWHH BakTJa TaJaWruH
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YeKNall MOBKUHIApHAaH XonH 6yaum yuyn U, uewsamn yerapacHHH
(3.1.a-pacM) KUpHUII CHTHATMHHHT caTxu Oyiimda makcuman G6¥araH
KYYIaHMIIHUHT YpTaya KBajapaTHK KuiiMatu (o.,..) AaH k Mapra xarta
KAMMO ONMHraH KHPHIUAArH YeKJalll YerapaCHHUHT caTx Oyiinya
MakcHMan OyaraH mapaMeTpiapuiaH Kequ0 YMKKaH XOJia TaHiall
Kepak, SHHH:

U, = ko (3.11)

c.maxkc *

Arap KBaHT/all WKAJACHHH 4eKJall IIOBKHHJApH MNaijo
6ynmaiinuran kunu® Kypunca, y Xonma U, KaTTadMIH CHTHAJIHHHT
YYKKM KuiiMaTWra TYrpu kenuiid kxepak. By xomna k xoaduumeHt
CHTHAJl 4YYKKM KMHMAaTHHHHI YHHHT ¥pTaya KBaApaTHK KHIMaTHOaH
Heya MapTara KaTTAIMIMHH Kypcatagd Ba y COH JKHXaTHAaH
CUTHANHUHr 4yKKH-(pakTOopura TYFpH Kkenagu. Ymymuit xonma k
K03 (PHULHEHT CHTHAI MapaMmeTpiapd OunaH KBaHTJIAII IUKATACHHHHT
KMAMatnapu ypracuna Oornanum YpHatagd. YHIaH doiinananu6, Ug, 8
Ba M KBaHT/IAll caTXNIapH COHM ypracuaa Kyiunarn OoFNaHHMIIHH
¥pHATHII MYMKHH:

HKKH KyTONH CHTHaJIIap KBaHTJAaHaéTraHaa:

M =2U,|/6 +1=2|U,|/5; (3.12)
6up KyT61H curHannap KyronaHaéTraHaa:
M =U,|/s (3.13)

(3.11)-(3.13) udonanapuu (3.8) ¢opmynara Kkyiub, kpaHTIaUI
IUOBKMHUHHK Gaxonaimn Tyrpucuaa Golukaya TacaBBypra sra Gymamus.
Hkxu kyTbnu curdan yayH:

_1Us 1K
u—3M2_3 MZ 1] (3'14)

6up KyTONU CHIHAM YuyH:

1 U2 1 Kol
Ty v 3.15)

6ynanu.
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Do2IH CHTHATTHUHT KyBBATH YHUHT AUCIIEPCUACHTa TEHT, ShHH
- 2
W,=o., (3.16)

LIYHHHT YIyH O, YpTauya KBaApaTHK KUAMATHMHT KBA[APATH XaM JHT
KaTTa KHpHII CHTHAIMHMHT  KyBBaTMHM  udonanaiiay, sSbHH
W, saxe = O rare - (3.9), (3.10) Ba (3.14), (3.16) nau doiinananu6, CKIIH
HH TONaMus3:

MKKH KyTONM CHTHAJLIap y4yH:

_w._3M* o
i (3.17)

€Ky XuMosIaHraHauk (ob na):

A, =101g:::‘ =20]g%+101g3+201g I . (3.18)
6up KyTO1M CHrHAILIAp YYyH:
W, _12M%? 319
WKC kzo-c.uan‘ ( ) )
€xu
An=101gu"/,‘ =201g-1{—+101g12+201g % (3.20)

K8 c.maxc

m-paspsan 6unan komnaHaétranfa M=2" ra tenr Gymamu. By
kKuiimatHu (3.18) Ba (3.20) ¢opmynanapra k¥iinb, uMkkuH KyTONIH
CHTHAINap Yy4YyH KBaHTAall INOBKMHIIAPMIAH  XHMOSJIAHTaHIIHMK
KHHMaTHHH TOaMH3:

0-“

A, =6m—20lgk +201g +48 (3.21)

c.nvaxc

6up KyTOMHM CHrHAJT Y4yH:
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at

A, =6m—20lgk +20lg +108, (3.22)

€. maxc

CurHan Gurra MaH0ajaH KBaHTIAHTaHIa, o, =0,,, OVYiraHia,
KBaHTJAll INOBKHHJIApHIAH XMMOSJIAHTaHIHK KyHHIarn ¢opmyinanap
OpKaJIH aHKJIaHAH:

A, =6m-20lgk+438 (3.23)

MKKH KyTONH CHTHAIap Y4YH,
A, =6m-201gk+108 (3.24)

61p KyTONH cUrHAIIAp Y4yH.

(3.23) Ba (3.24) dopmynanap Menépuil KBaHTIAHAETTAH KOX
rypyXuZard paspsajapHUHr Xap Oup Oupiaukka opTHIIM OHNIaH A,
XHUMosaHraHauk 6 gb ra omumuHM Ba o, <U, Oynranpa, y curxai
caTXMra TYFpH IpONOpLHOHaN paBHUga YCHIIHHH KypcaTa€tup.
MacanaH, cakku3 paspAminAaH TYKKU3 paspsaiiiH KOAra YTUATaHIa A,
KBaHTJAll INOBKHHJIApHAAH XMMOAJaHraHNUK 6 1B ra omagu, JIEKMH
Oynna Ttanab KuauHaETraH ysaruin Te3nurd 12,3 dousra omanu, Oy
XaMHIIa XaM MakOyn 6yaaguraH xoJ sMac.

Typnu cHrHannapHH KBaHTJIall HIOBKMHJIApUAaH XUMOSJIAH-
ranmuruHy 6axonainja wkopuaara ¢gopMmynanapaad GoinanaHHIamx.

Tapmonuk curHan. CHrHall aMILINTYJAacMra TEHI KaTTaJIMKHH
U,n. YEKIalll dYerapacH KaTTanurd ped kabyn xunamus. Bynna

ko3bdUUMeHT k=U,. [o,=Y2 ra TeHr OyiamM, KBaHTIAII
IIOBKUHIApUJIaH XMMOSNaHraHIMK 3ca (3.23) ra kypa KyHuaarura TeHr
6¥ynanu:

A, =6m-201gV2 +48=6m+18. (3.25)

Cy3namys cargann. KynruHa amMaiuii Macananap y4yH
Ccy3naillyB CHTHajlM OHHH KHHMAaTJIapHHHHI TaKCHMIIAaHHII 3XTHMOJI-
JHTHHMHT 3UYIHIH 3KCIOHEHLHAN KOHYH OpKaiM HdopamaHagu, aed
Kabya KMIMHraH Ba fIKKa CHTHaJHM KOUIall Xounpa koddduument k
HHHr k=3 ra TeHr kuiiMath kabyn KwinHamu, OyHpma ueknam
IIOBKMHIAPHHHHT Naiifo 6ymum sxruMommurk 10™ mam ommaiu. k
KuiiMaTHH (3.23) ra Kyiinb, KyiiuaaruHyd onaMus:
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Ay, =6m-201g5+4,8=6m-92. (3.26)

Typau manbGanapiaH KeJdyBYH cy3jiamyB cAarsain. by xomnga
XHUMOSJIaHTaHIMKHH xucobmam (3.21) cdopmyna opkanu amaira
owmpunangy. (3.26) Hu xucobra onus, Kyiuaarura sra 6ymamMus:

A, =6m-92+201g(c, /o (3.27)

C.Maxc ) *

Typnu wman6anapaaH KkenyBud TenedOH CHTHaUIapH Yprada
KYBBaTHHMHT TaKCHMJIaHUIHW o, =3,5...551b ¥praya kBaapaTtuk

OFMIILTH HOpMan KoHyHra 6ViiciHamyu. Bynna tacoquduit KaTTaTMKHUHT
kufimata  p=0,997 oaxTUMoMK OmiaH *30, dYerapagaH KarTa
Oynmaiinn. o, = 5,5 nb 6ynrannmay +16,5 HU Tamkun 3tagu. KOxopuzna
afiTUiarawnapHd  xuco0ra onraH XoJiia, KBaHTJall UIOBKUHHMJAH
XMMOSJIAHTaHIMK 9HF KydCH3 CHUTHalap Y4YyH KyHuJarura TeHT
Oynanu:

4, =6m~42,2 (3.28)

Kyn kanamae rypyxas teidedpon curmanud. By xonma k=4 ra
TeHr, Jne6 onuau6 (3.23) paH Kyiliugarura TeHr KBaHTJIALI
HIOBKMHJIApHAaH XUMOSUIAHTaHIHKHH TOMaMH3.

A, =6m-17.2. (3.29)

Kyn kaHamm rypyxiau Teie(OH CHrHaIM OHHMif KMHMATIapHHHT
HOpMan TaKCHMJIaHMIIMra osra Oymu0, k=4 OynraHza uyexnaum
MIOBKHH/IAPHHUHT Nai0 OYIHLI 3XTHMOJLITHTH p=104 JIaH olIMaiay.

TeneBm3uod cHrHaj. TeneBusHOH curHan ©Oup KyTOnu
6ynranmuruy  Tydaiinu k=3 na (Oy xaTranmuk y4yH dYekjall
IIOBKMHJIAPUHHUHT Maio GYMUII SXTHMOJUIMTH XXyJa KMYHK) KBaHTJIAII
HIOBKMHJIApUAAH XUMOsU1aHraHiHK (3.24) ¢opMya OpKaiy TONKJIAIN

A, =6m—201g/3 +10,8~6(m +1). (3.30)

(3.21) Ba (3.22) nonanap KBaHTIANI INOBKHHIAPHAAH XHMOSIAHTaHIIHK
TYPAH caTXfaru CHUTHa/Ulap y4yH [OOMMHH 3MaciMrMHH KypcaTaiH.
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Ky4cH3 curHannap yuyH y MHHHMan 6Ymuo, 0./C, uore HHCOATHHHT
oMM OWNaH y XaM [OKOopunamwia Gopamd. O, =0, OynraHna,
KBaHT/AIll LIOBKHHJIAPHAAH XUMOSIAHTAHIMK MakcuMan OYaagu.
o,>0,,. Oynraiga, 4ekiall MOBKUHJIADHHMHI mMaiigo OYmam
3XTHMOJUIMTH olia GopajH, KBaHT/all Ba YeK/Iaill LIOBKHHJIADMHUHT
HMFMHAN TabCcHpNapuaaH XUMOSUIAHTAHJIMK 93ca rnacas Oopand.
Cyanaulys CMTHaiM KBaHTJAIUra Ay4op KHUNIMHanH, ne® ¢apa3 Kwirad
X0J1/a YeKiall HOBKHHHHHUHT KyBBaTHHM XHCO0maiiMu3.

Yexnaln IWWOBKUHHHHUHT OHMH KuiiMatH &, =u -U, 6Ynub, yHuHr
KyBBaTH KyiHaary MyHocabat opkanu 6ornaHras:

—2I ) Wu)du (3.31)

By epma wlu)= ﬁ CXP[ V2 d |]— CYy3NallyB CHIHQIH OHHHR

KHAMATMADUHHHT TaKCHMMJIAHMLI 3XTHMOJUIMTHHHHT 3UWIMIH. w(u)

dopmynanu (3.31) ra kyitub Ba 6ab3u anMalITHpMLLIapHH Oaxapuo,
KyHuJaruHy ojJaMus3:

W, =oclexpl k20, [o.). (3.32)

Yexnalll IUDOBKUHJIADHJAH XHMMOSUIAHTAHJIMK KyHHAarura TeHr

6ynanu:
W,
A, =10lg =k Tesoe (3.33)

wex <
W,[W,, Hucbar k omuin 6unan kaTranawand, 6y Tabuuit xon,
O6ynpa U, deknam derapacu KaTTalalTaHIMru Tydaitny, aemak,
HUCOATHHHI KaTTaNallMIn SXTUMOJUIMTY kudpasnd. KsaHTinam Ba
yekiall IDOBKHHJIApu Oup-OGupura Gormuk Oynmarannuru Tydaitnu,
KBaHTNMAawWja najigo OYmyBuM yMyMuii WOBKMH Oy [UOBKMHJIAp
HUFUHIMCUTA TEHT, ABHHU:
k2 2
WZ =W, +I/Vm-——§—A}"ﬂ+a exp( kﬁac‘”m/ac). (3.34)
CurHan/lioBKHH HHCOAQTHHMHI HaTWXXKaBHUH KHiiMaTH Kyifuparu
¢dbopMyiia opxany aHMKIaHaTH:
W, ol

”Z = = 3 2
W,
z KO e 30‘”“‘+a exp( kN2 o

(3.35)

c. umc )

155

www.ziyouz.com kutubxonasi



3.2-pacMaa Oy HHCOATHMHTI KMpPHII CUTHANH HHUCOHM CaTXMHMHT
Kufimatura OornaHmmm kentupunrad. By kuiimar opkann  k
k03GOHUMEHTHHHT Typnu KuHMaTIAapH YyuyH p, =201g(0./0, \0c)
TYpAArd Y3aTHIIHHHT JOorapuPMUK Ya40BH TyulyHWJamd. BoraHHII
sgcanaérravga o, <o,,, OYIraHja, KBaHTIAll IIOBKWHJIAPH acocHii
YpuHHM sramnaca, o, > o, . OYNraHAa 3cCa, 4Yewiall LIOBKHHIIAPU
acocuit YpuHHM sSrajuamii xucobra onuHamau. OnuHrad rpadukiap
CHTHAJI/INOBKUH HUCOATHHUHT aHUK HoaanaHran MakCUMyMJiapura sra
6Ynmub, ynmapHUHr XonatM o,=0,,, Ta TEHr O6YnAraH HyKTaaaH
61pMyHuYa crikuran 6ynann.

Texuc kBaHT/IAlIAA KMPHII CUTHATH ONTUMANl CATXWHHHT MaBXY.I
6ynumu Ba y KBaHTJaHA&TraHJa CUTHAJ/LIOBKHH HHCOATHHHHT 3HT
KaTTa KuiiMarra sra OyNHIIM IOKOpHAaard rpadpuiiapaan (3.2-pacmra
KapaHr) xypuHuO TypuOau. KupHMIOD CHTHaqM CaTXHHHHT Kamaifui
TOMOHIa OFHMINIM XaM, KaTTalallMII TOMOHTa OFHIIH  XaM
XUMOSJIAHTaHINKHHHT nacaituinnra cabab 6ynanu.

OnuHran taBcudnapra kypa, k koahduuuesTy MasnyM 6ynranaa
KHUpHII CHTHa/JIapy CaTXMHHUHI (IIapTJd paBUIIfga AWHaAMHK) D
OUana3oHMHM  adUKialll MyMKuMH, Oy Jmama3oH  yerapacuja
XMMOSJIAHTAaHJMK Tanab KuIMHaéTraH KulMatiap-A;, IOaH KHYHK
6ynmatinu. DHuHr xuiiMaTHH 3.2-pacMaa KypcaTHiIraHuaek rpaduk
paBHIIa aHUKJIAIl MYMKHH.

Ar = 10lgWc/Wr

Avveraps= 1018W/Wocrapa

Aa =10 WeNia

Kgas.x [ i g N

Lk
: k2 ki

g
s

d

3

+

v

]

1

b

'

T " Pc
-

'

3.2-pacm. Kupni curianuHuHr HUCOuit napaxacura 6ornuk 6ynran
KBaHTJIalll Ba YeKJIAlll [IOBKMHIIAPUAAH XMMOsJIaHTaHIHK.

WKKUHYH TaMOHOAH TEKHUC KBAHTIAII >apa&HHJa KBAHTJIOBYU
KYpHUIMaHHHI uMKuMaard AVIM CHUrHagHMHT CaHOTH KOJIJIaHaéT-
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raHjars Koj KOMOWHALMSICUHUHT Kepakiu paspsaad (EKH y3yHIMIH) HH
XMMOSUIAHTAHJIMKHUHT GepUiraH MUHMMAJI )XOU3 KHAMATIapy Ba KHpHLI
CHTHAJVIapH CaTXJIapUHUHI ¥3rapyuuiap Jvana3oHd OpKajiHM TOMHLI
MyMkuH. By wMacamanu Typnu ManOanapiaH KenyBuH TenegoH
CUTHAJUIAPUHH KOAJIAII XOMH YUYH KYpu0 YuKainuk.

KsaHTnam 1moBKUHIapUAaH XMMossiaHraHuuk 6apua aGoHeHTJIAp
yuyd A=23 nb paH kuuMk OYIMacIMrHHH TabMHHJIAII Tanab
KMIMHaétran OyncuH. m=(422+25)/6~12 (karra 6yTyH COHra
AXJIMTNAHraH) Oynarasja, SHr Ky4YCH3 CHTHaUIAp XHMOSANAHTaHJIMK
Ounan TapMuunaHrad 6ymmn (3.28) dpopmynagad kypuHu6 TYpubay,
0y KBaHTJIAlll CaTXJIAPUHUHT M=2"2=4096 conmura TY¥rpu kenagu. byHna
MaKCHMaJl aMIUVIUTYAaIM (Ky4WIM) CHTHAJUIAp y4YyH XMMOSJIaHTaHJIHK
Tanab KunMHaérran xuMmosnadrawnukiaad 30 nb ra opruk Gynanm.
Tekuc KBaHTJIaHAETraHAa KOJA Pa3pAANAapHHUHT Kyn coHmu 6ynuun
anmapaTypaHMHr  Mypakkabnalmyimipra Ba  TPakTHHHr  Tajab
KMJIHHA8TraH YTkasuil KOOHAMATHHMHI omumura onub kenapu, Oy
UKTUCOAMM »xuXaTaaH d¢orpacuzaup. HoTekuc kBaHTIamiHM amalra
owmypras xonaa 6y kaMuHIHKJIAp HYKOTHIAdH.

HoTeknc  KBaHTIAamJarA  KBaHTJaml  WOBKHHJIADHMH
faxosam. HoTekuc kBaHT/IIaHAa&TraHa KBaHTIALI KaaMH §3rapMaciaH
kKonmaiiau, Ganku y3rapysuan 6ynub, y Mabaym KOHyH O6yinua
y3rapanu. Arap KUpUIl CHTHaJUIapuHMHr Oapya carxiapd y4yH
Oepunrad  OHHaAMHK  JMafa3oHJa  KBAaHTAll  LIOBKUH/IapMJaH
XHMOANAHTAHJIMKHUHT Y3rapMac OYnu6 KonmummM Tana® KumuHca, y
xonna (3.8) Ba (3.10) dopmynanapaad d¢o#ganasub, KsaHTIAI
KaIaMMHHHT KBAaHTNAHYBYH CHTHAIHHHT Uy, KyunanumM (Exn
TOKH )HMHT OHUH KHiiMaTHra 60FaHMIIMHH aHHUKJAll OCOH:

8 =, 12107054 (3.36)

— %ixup

Kyucus curHannap y4yH KBaHTIAall KafaMMHUHI MHHHMan 6ynuimm Ba
CHUrHan Ky4JaHuiid (TOKH) HHHr Kymaiiumid OuMNaH  YHHHT
KATTaJALIMILY, SBbHM HOYMU3HKIH KBAaHTIAI LIKAJACHHHHT MaBXyX
oymumu  (3.36) dopmynaman  kypuHuO Typubau. Horekuc
KBaHT/AIIJATH TETHIUNM KBAHTIOBYM KYPHUJIMAHMHI aMILIHTYJaBHH
TaBcu$H 3.3-pacMaa KypcaTHITaH.
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Usax

Usx

3.3-pacm. HoTekuc KBaHTNALI LIKANACH.

KBaHTnauHuHr y3rapyBud KagaMHHH OJUINHH KyHHOard ycyja
OPK&JIM aMalira OLUMPHIT MyMKHH:

1) cHrHaJHM YH3HMKIM KBaHTJIAWl MKAJTATH KOMJIALl KYPHIMACHK
KOMTaIllAaH OJAVH YHHHT AWHaMHMK Axana3oHMHH kommpeccop (K
épmamuzia CHKMII OpDKalIM Ba JeKomiaiuaaH KeWwH skcnanpep (O
€pramuga yHM HaBOaTHarW KeHraTHpum opkanu  (3.4-pacM)
KOMIIpeccop Ba OJKCHaHIep &paaMHia YTKasunafuraH Tanbupina;
TYNNaMMHU CHTHalHU KOMmaHjepnam  Jefimnaau; KOMIIaHAepjan
(K-3) HuHT, 75HU KOMIOpPECCOp Ba IKCNaHaep 60CKUYIH OGUpPUKMacHHUH
TaBcU(U YH3HKITH OYNHIIN Kepak;

2) HOUM3MKJIM KOUIaM Ba AEKOJAepianl OpKaIH;

3) paxkamiid KOMITaHAepJIaLl OPKaJIH.

By ycynnap amanga TeHT Ky4Iuaup, JJeKMH Ha3zapuil TagKHKOTIAL
CYHITH XyJjocajiap Ba KeJlaxakia HOTEKHC KBaHTIALIHHHT TYpl
yCyINapuHH aMaira OLUMpHII MAaKCaJuJa CHCHaJHM KOMMaHJepiau
&pmaMuia HOTEKIC KBaHTIAUIHH KYpHO YHKal UK.

Vknapu 6¥iimua wxwmpum  x=U,, /U, ... Ba HHKUD

Y =Uu /U . .
s /U v e CHUTHAINIADHHHHT  MebEpJaHraH  KuiiMaTiapl

xofinamrad 3.4-pacMna udoaaranrad GornaHuinra Ax y3rapraHpa A
HMHT YcHINM JOMMHI, AX HHMHI YCHIIHM 3Ca TAaBCHOHUHT THKIUTHI:
TecKapd MyTaHOCHO OyiraH xongardHa 3pHINIWIaaH, SbHH:
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Ax= ——. (3.37)

-1

3.4-pacm. Houn3uKnK KBaHTIAUI IKaTaCHHM KOMITaHep KypHiaMaiap
€pAaMHJa amMaiira Ol pHIIL.

X YKHJaru TErHUUTH KBaHTIALl KaJaMH Kyfuaarura TeHr 6ynanu:

)
S, e (3.38)

Arap M kBaHT/Iall Japaxanapd cCOH¥ MebépnaHrad (1aaH MUHYC
Irava) quanasonaa 6ynca, y xonga:

s, =%(;ﬂy]. (3.39)

§, KBaHTJIAlO KaJaMH ypmlra KBaHTJIRUTHHHT Xap 6Hp KagaMHuaaru

YHUHT KufimMaTHHH KYiiu6, Hotekuc kBaHTnaw Tydainu naidgo 6ynrax
INOBKHHHUHr Yprada KyBBatMHH (3.3)..(3.8) udoganap opkain
aHuknam MymkuH. (3.39) udomanu (3.7) ¢opMmynara kyiub, Kyitu-
[ATHHH OJlaMHU3:

W, =S Larp - LS 2(&)), L& (gj (3.40)
xe = 12 ipi"]2 e M dy pi—3Mz’=lpi dy .

M kBaHTNAll caTXJiapM KaTTa COHAM OynraHgary KeaHTiaLl
[IOBKMHJIAPUHUHT KYBBaTHHH XucoOmam y4JyH KYIIHMII aManMHH
dHTerpainal OWiaH aIMalITHPUII MyMKHH, Y X0JAa:

W, = ?AITZ jw(x)[%szx, (3.41)
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6y epma w(x)-KBaHTJIOBYH KypPWIMaHHHI YHKHIIUAArH MEBEpIAHTa
CUTHaJ 3XTUMOJUIMTMHUHT TaKCHMJIAHUII 3UYIATH.

CurHan KyBBaTHHM KBAaHTJIOBYH KypHJIMaHHHT YHKHIIHAAT
MebEpaHral CUrHal w(X) 3XTHMOJUIMTHHHUHI TAaKCHMJI2HMII 3HYIHD
OpKaJii udoganam MyMKHH:

W, = I wlx)x2dx .

(3.41) Hm xucobra onraH xonada, CHrHAJI-KBaHTIAIl LIOBKHH

HucOatuun (CKIIH) kyltugaru xypuHUInaa €3Um MyMKHH:

w  3N? Iw(x)x’dx
s (3.42

W A
— | dx
J w(")(dy]
Ky#iugarn maprey Oaxapu6, CKUIH HuHr ¥3rapMaciurux

caKJIaul MyMKHH:
x/Ax = const =C,. (343

(3.43) dopmynara (3.37) uponanu xyitub, KyiiumaruiHyu oJlaMu3:
ax
x=C,Ax C,Ay(@),
Ay Y3rapMac KaTTajluK 3KaH, y X011a KyHWHAaruH! OJIUII MyMKHH:
dy=C, (dx/ x) .
By wudomaHuHr VHr Ba 4Yan KHUCMIAapHHH HWHTerpauat
KYAUIArvHH OJaMu3:
y=C,lnx+Ilnyu,

Oy epna In 4 - HHTETpANIALI JOMMHIHACH.

By epna y=C, In(ux). (344

By udonanard nouMMHiNapHH TONMII y4yH y=¢(x) y3rapuuuia
KOHYHHHUHT 4erapaBuii waptaapu: 1) x=0 6ynaranga y=0 Ba 2) x=
6ynaranna y=1 6ynuiunHy Xucobra oMUl Kepax.

BupuHYH mapT amaira OUIMPHII MyMKUH O¥nMaiiurad HaTHXKar
omub kemagy. OnuHrad QyHKUMAHUHT GOFTaHMIIN KoopauHaTa 6o
opkanu YyrMmaiiau (3.3-pacMm). ByHu amanra owmmpumn yuyH (3.44
ndonanu OHMpMyH4Ya Y3rapTHpHII Kepak &kd OOLUIAHFHY HIapTJapHI
¥3rapTHpHill Kepax.

(3.44) udona yaraprupunaérranga aorapu¢m Genrucu ocrura C
JOMMUMHN KUPUTAMU3:

Y=C,mn(ux+cC,), (345
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y X0iAa HON dYerapaBuii waptnapHu kKyiub, noumuii C;=1 xkuiiMaTHH
TomaMH3. VMIKKUHYM uerapaBHii WapTHH Kyiuob, C, ydyH Kyiugaru
KHHMAaTHH TOMaMH3:

C, =1/In(u +1).

4 Y

ue2s —

u=0

| — u=100

-1

3.5-pacm. KoMnanepnau g KOHyHUHHHT TaBCH(H.

Oxupru udonganu (3.43) ra kyiu6 Ba C;=1 ra TEHMIMIHHH

xucobra onub, KyHuIaruHy onamus: ( )
In(l + 1x
y————-—ln(l Ta)° (3.46)

(3.46) dpopmyna opkanu udonanaHaguraH KoHyH Gyinda amanra
OLYBYM KOMMaHAepnauwiHd A  TUOJard TaBcHGuM JOrapu@MHuk
KoMnaHAepnam (Exku KOMMaHAeplallHUHT A KOHYHHM) Aedunanud. K
napaMeTpHH  CHKHII  ko3(pduiMeHTH  medimnub, y  Kyliuagarn
MyHOca0aT/aaH aHHK/IaHa[H:

)
= =1+u, (3.47)
-

By epmaru 4,, Ba J,, -KBaHTIall KaJaMHHHHT TETHLLIH
MakCUMan Ba MHHMMal KHAMard. 4 CHKAW Ko3dduIMeHTH KaH4a
xarta 6ynca, J,,, Ba J,,, opacuaaru ¢apk LuyHuya KarTa 6ynamu. M
CHUKAL KO3(QPUUMEHTUHHHT Typid KHHMaTiapy YYyH KOMIIaHAepJail
M KOHYHH TaBcMGHUHHUHF KypuHuuM 3.3-pacmaa kypcatunrad. CHKHIO
KO3 (UIMEHTH KMpMII CUTHALTapUHHUHT  TaBcHnapura Kapab
TaHJaHagau. Mapxxys pakaMiM y3aTuil TH3HMIapuaa K =233, neb xabyn
KWJIHHTaH.
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M cuxkum Ko3Q@UUHEHTHHHHT KATTA KHAMAaTIapy y4yH HKKH
KyTONM CHTrHaJIJIapHH KBaHTJIAll IIOBKHUHJIAPUJaH XHMOSJIAHTAHIMIH
Ky#ugard GopMyia OpKalyi aHHKJIaHHIIIA MyMKHH:

A,, =6m+4,77-201g[In(1 + )] (3.48)

Cuxumn  x03¢QUIHEHTHHH TaHJIAIMHUHT KBaHT/all INOBKHMH-
JapuaH XMMOSNAHTAHJINKKA KarTa Tabcup Ky (3.48) udopanan
KypuHH6 TYpubau.

Y= 3 ¥ A

Y1+ InAx
Y= I T mmA

1

3.6-pacm. KomnanpepnaltHuHT norapudMuk A KOHyHH.

Arap =233 6yaca, y xonga m=7 yuyn 4,=32 gb ra, m=8
6ynranaa 3ca Terduumd paBuina 4, =38 ab ra teHr 6§1anu.

(3.44) udopara xaditadinuk. bouutanFuy wapriap ysrapaérraHia
KOMMaHAepjaml Ky#HHAarH Tap3ja amanra omupunamd. (3.44)
TEHIMTUKHU ¢akar y=1 faH X; HykTaraya 6ynraH coxama Xakukui ned
xucobnaitmus (3.6-pacmra xapaHr.), yuna y(x) ¢dyHkumsra ypusMa
4H3UK KoopAWHata Gomu opkanu ytaay (WTPHXIH JIHHHA), Y XojAa
(3.44) ra acocnanu®, HKKHHYY YerapaBHii apTHH XaM TOMaMH3:
C,=1/nu,

_lngx
T lnu

Ouau ux=ed ra teur, Aeb® kaOynm kKunuHca, Oy epaa e-HaTypail

norapudm acocH, y xonaa

JeMax,

_IneAx Ine+InAx 1+InAx
y= IneA Ine+in4d 1+ln4d

By ¢yHkuus taBcHHHHT dakaT X; MabiayM GHp HyKTacHraya MaBxyl
6yn1ub, yHgaH keiiuH norapudpMuk TaBcud koopAuHaTa GomM opKanu
yTyBYH YPHHMA YM3HMKKA aiilaHamH, y Xonja
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o lrndx, (3.49)
" l+lnd .

Wkkana pyHKnMAHUHT Xocunanapu Oy HyKTazia TeHT O6Ynaau, SbHH

JAMAx | Yx 1
B—1+lnA “lena A B"l—,+1nA- (3.50)

(3.49) Ba (3.50) udomanapHd TeHrNAWTUPUO, KyHHOArvHH
OJIaMH3:

1+ Indx, =1,
arap x, =1/4 6ynrangaruna 6y mymxus. By epaan B=4/(1+1n 4).
n +A1-: Vk O<x< 1/ 4 b6ynzanoa,
V xonnma Y= 1+ In Ax (3.51)

oind’ 1/A<x<1 6yneanda.

(3.51) udona opkanu H30XJ1aHYBYH KOMIaHAEpiall KOHYHHHH A
KOHYH neiiunamd. Cuxuim (KoMmIipeccHs) napaMeTpH ne® atamyBun A
napametp ozataa 87,6 ra TeHr, Aeb TaHnaHagu. Komnasaepnamsuar Oy
koHyHH EBpona Mamnakatnapuaa, xycycas Poccusna xam KeHr cyparza
Kynanmna 6outangy. Kyunanumu U, /4 #aH kuuuk 6§araH KUpHin
CHTHAIApH JHHHABHH KoIyawra gy4op Oynamy, Ky4navuim U , . /4
IJaH karra O6yiraH curHamnap 3ca jJorapu¢MHUK KoHyH O¥iiya HoTekuc
KBaHTJIalra ay4op 6ynamau.

Houyu3uKid KBaHTJAll KarTa CaTXJd CUrHaUIAp YYYyH Agg
XMMOSUIAHTAHIHKHUHI MabJIyM JapaXaia NacaiMmi xyucobura yHHHT
KHYHK CHTHaUIap COXacHJa aH4Ya AXIIMIAHWLIHTA MMKOH sipaTai.
Komnanpepnamn a4 KylIHMYa XHMOSJIAHTAHJTUK KOMIpeccHs (CHKHII)
TaBCU(GHHUHI THKJIMTHra TYFpu MytaHocu6 6ynu6, U,, -0 6yaranaa,

y KyHdCH3 CHTHananap yd4yH TEKUC KBAaHTJIALIHHHI KBaHTNaml KaJaMHHH
HOTEKHC KBaHTJALIHHHC KBAaHTIAIl KaJaMura HuUcOaTH OpKaIH
AHHKIAHUIIM MyMKHH. TekHC KBaHTIaHASTTraHHard KBaHT/IALI
WOBKHHUHHHT KyBBaTH (3.8) dopmyna opkanu xucodbnanaau. Horekuc
KBaHT/ALla KyYCH3 CHTHAJUIap YYyH Yy, KBaHTIAIIHHHT 3HI KUYHK
KaZiaMU OpKAJIH aHUKJIaHaI| :
xe = 6M|IN /12 .

V Xon12a HOTEKHC KBaHT/IALI XHCOOUIa KYLIHMYa XMMOSUIAHTaHIHK

Kyiinaaruya 6ynam:

4
A4=10lg 12, J

127,
< —10lg 5 =201g-5——, (3.52)

Mun anot

6y epaa w, - ¢oitiaii CHTHATHUHT KYBBaTH.
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KBadTnam KagamMu KOMIIpecCOp TaBCUPUHUHI THKIUTHIA OOFIHMK
6ynu6 (3.38) udonara 6unoan /s, Hucbar dy/dx ra teur 6ymamu. 1/A
kuiiMaTaaH kuduk €ku yHra TeHr (3.51-udona). CurnannapHin A KOHYH
6yiinya KOMIaHJepiaHaéTraHga XOcuia dy/dx=A/(1+1n d)ra Ba A=87,6
OynraHga KBaHTHAll INOBKWHIApHUAAH KYIIHM4Ya XAMOSJIAHTAHIHK
A4=24 b ra TeHr 6ymanu.

CONMUIUTHPHII MakKcaiujga A,, XUMOSJIAHTaHIUKHM YH3HKIH
kBaHTHaHaéTrad (1-uM3MK) Ba HOTEKMC KBaHTJIaHaéTraH (2-UH3HK)
CHTHAITHHHT Pyyp KAPHII CATXHTa GOFNaHMIIK 3.7-pacM/a KeJITHPHIITaH.

Ap,0b

Puoib L ! L

300 200 .0

3.7-pacm. HoTekHC KBaHTIALIJATH KYIIMMYa XUMOSIaHTaHIUKHI
aHHKJIALIra OUa.

Ilynnafi Km0, KOMNaHAeplalIHUHT A KOHYHH O¥iiMuya TeKuc
KBaHT/Iall XMMOSNAHraHAWKHH 24 1B ra omupub, kon paspsaniapu
COHUHHM 24/6 = 4 ra xamaliTUpMInra HMKOH fpaTagy, OyHma Tekuc
(uM3MKIM) KBaHTIAaHAETTAaHNA Yy ¥H MKKH paspAANM KOANAWI YpHHTa
CaKKH3 pa3ps;y KOJUIalary aH4da Ky4cHus cy3nalyB CHrHaJUIapH Y4yH
Tasad KUIMHASTraH KBaHTJAII INOBKMHJIADHAAH XUMOSAIAHTaHIMKHH
TabMHHNAA Y.

3aMOHaBHii paKaMiIM y3aTHII TH3UMJIApUAa pakamid KOMIAHZEP
KypunManapu (koMmpeccopiiap Ba 3KCIaHAEpIap-CHKYBUMJIAp Ba
KeHrallTHpyBuunap) naH ¢olinananunany, ynap Oup-Oupu Ounax
OupnaiiTdpuirad 6ynub, Oupramukia KOANOBYM Ba JAEKOLEpPIOBYH
KypunManap opkamm y3apo 6ornaHanu. bynna y(x) ¢yHkuus cudatuaa
TMIOTETHK KOMIIpeccop TaBCcHGH KyinaHuinamd, 6y TaBcHd KOMIIaH-
Jepiall KOHyHmapugaH Oupy (|1 kM A) HHMHT aNNpOKCHMALHACHHH
CHHHK YH3HK opKanH udonanaiign.

164

www.ziyouz.com kutubxonasi



KpanTaai moBKHHHHEHAT 3HePreTHK cnekTpH. Jluckpernai Ba
KBaHT/IAIl ~HaTWKacuja naiigo OYnyBuM KBaHTJIAIl  LIOBKWHH,
TacoAuMii aMIUTMTYHaNH KoppensuusnadMarad (¥3apo 6GoriaHmaraH)
HMIyAbCIap KeTMa-KeTauruHu Hopanaian (3.1.6-pacMra xapadr).
ByHnaif keTMa-KeTJIMKHHUHT 3HEpPreTHK CHEKTpH KyHuaarn udona
opkanu udoaaraHagu:

2c2 , sin*(or,/2)
T o)
c u

Oy epaa %~ wumnynsc paBomuiinuru; 7T, — AUCKpeTnaul [JaBpH;

(3.53)

O,~KBAHTJAaWl IIOBKMHHHMHI JucnepcHsacH. KBaHTiam ILIOBKMHH
SHEPreTHK CHEKTPHHUHT KypuHHUIIH 3.8-pacMia KipcaTuiraH.

Xall KWIHHraH uMnynscnap ¥, 1aBOMHMINHIHHUHT KaMalHIIMra
MyBOQUK paBHILIAa KBaHTJIAIl IIOBKUHH 3HEPreTHK CIIEKTPHHHHT
6opran capu Tekucnawia OopumuHu (3.53) dopmynagaH KypHIin
mymknd, 7,—0 6ynraHma KBaHTMAll IIOBKMHM KEHT YacTOTanap
nonocacuja y3arapMac 3HepreTHK CIIeKTpra ara 6¥nran «oK LIOBKHH» ra
afinaHajay, 6y CIIEKTPHMHT KEHTJIMITH CHTHAJ CTIEKTPHHHHT KEHTIUIHAAaH
KaTTagup.

Gxglw) -

28
Ta

28/ 2n/tw AR/
3.8-pacm. KBaHTNall LIOBKHHIAPUHHUHT SHEPTETHK CIIEKTPH.

AWM cHrHanHH AeMonySLUASAIIHMHT KECMa 4aCTOTacH CHMTHaJ
CNEKTPUHHUHT F 4 IOKOpH HacTOTacHra TeHr OyiraH KyHd 4acToTanH
¢unetp (KU®) Ounan amanra OWMPWIMIIA HArap¥ aWTHAraH 3H.
JeMoaynaTop kupHUIKAary kBaHTiIaHradH AVIM cursanHd GonutaHrHy
AMM curHan Ba KBaHTJalll IOBKUHHHUHT HUFHHANCHAAH HOopaT Hed
xucobnam MyYMKHH, JEMORYJIATOP YMKMIIMAArd CHCHAN-KBaHT/ALl
woskuHU HUcOat (CKILIH) Hu Gaxonaw y4yH OysuiMaraH CHrHaji Ba
1oBKUHHUHT KUD naH yTHIIHHY KYpHO YHKaHIHK.

AWM cHrhan cnekTpM [acT 4YacTOTamHM TALIKWI 3TYBYHCHHHUHI
KyBBaTH OOLINAHFUY CHTHANHHHT KyBBaTHAaH 7,/7, MapTa KHYHMK
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6ynu6 (m,=1 yuyH), 6y CreKTpHHHI MaKCHMaJl YaCTOTACH AUCKpeTIal
YaCTOTACHHHUHI  SPMMAAH  OMIMacluMrd  kepak. Jlemomysarof
gyuxpmuaary AVIM  curHanHM KBaHTJIall IIOBKMHHHHHI KyBBarTk
HONAAaH JUCKpeTNall YaCTOTaCHHHHr sApMu Q,/2 ravya O6ynarar
yacToTajap mojiocacuia Kyiuaarura Teur 6ynanu:

Q2 B2, 2 . 2
1 1 2¢2 , sin’(wr, /2)
Ww. m-—ﬂ !G"(w)dw—_yr _!—7;2<Uf,——dw

u

Q,/2 IOKOPH 4acTOTaJa apryMeHT &7, /2— 6yna1m

sin(rr, /T,)
7z, [T,
Y Xonna KBaHTNAWI WOBKUHJIAPHHUHT KYBBaTH YYyH KOKOPHJAry
ndona Kyiuaaru KypuHHIIHHE OJlajH:
2t 1 2‘/:2 Q, -2 i,;
Y T2 L . (3.54)
byupan  pemonynatopHuHr KU®  upkummparw  CKUIH
Kyliugarura TeHr 65’lnamd'

w5/ (25

Hemax, AVM KkBaHTJaHraH CHTHAJHHHI JEMOAYJIATOPHIA
JUCKpeTIall YaCTOTaCHHUHT ApMHUra TeHr ytkasum nonocany KU®P nan
tdofinananunranna, ¢wisTp uMkummgars CKUIH curnan 6unan
KBaHT/ALl IIOBKWHH TYJHK KyBBaTIapUHMHr HucOaTura teHr Oynazm.
IHynuar yuyH xucobnauuiap onu6 OopunaérraHza KBaHT/IAlI
IOBKHHUHHUHT cnexTpu 0..Q,/2 yYacToTanap coxacuja TyTuiaHrad ne6
xucobnaHazgu Ba y 6y AuanasoH 4erapacuza OuMp Mebépaaru CHEKTp
3u4aMrura ara 6ynagu:

1, <<7, Gynrauaa, ~1 6ynanu.

Wm.qm;

2
Arx

Gu(0)=2t27="02, 3.55

0,20, (3-53)

Arap curHan Q, IaH KMYMK 4acTOTajap NOJOCAaCHHH 3rajujaca,
pemopynsatopuuir KU® Q... man  Q,/2 raya yacrotajiap

JMana3oHUaru KBaHTJIaLl INOBKUHUHUHT 6up KUCMHHH
A THPMIIrAHJIUTH, CHTHATHH 3Ca TYIHK YTKasrawmury tydaiinu OyHnait
GUIBTPHUHr YerapaBUii YacTOTaCHUHU CHUTHAJHHHT Q. IOKODH

gacToTacura TeHT Jeb kabyn KMnuo Makcaara MyBOGOHKAUD.
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Hortekuc kBanTnaHaérranaa O jmaH ,/2 raya wYacTtoTajap

MOJIOCACHAA KBAHTIAIl INOBKMHHHHMHT CIEKTpHHH OHp Tekuc ned
xucobiaca 6ynanu.

Kopnaiura ay4op Gynaauran CHrHal, KaHaJulapd yactorta Oyiiuda
@KpaTHATaH Ky KaHAUIM Y3aTHII TH3UMHHHHT TypPyXJH CHFHAIH
O6ynranpa, KBaHTNall INOBKUHIAPUHHHI CHEKTPUHHM OMmuil alHHKca
MyxuMaup. By xonja ¢axar aiiHu wy kaHaln CUTHaJMHH KBaHTJIALITHHA
aMac, Oajku TypyXJH CHTHAIHH KBaHTIAIl XaM KaHal YHKMHIHAATY
IoBKUHra cabab 6ynanu; Oy xkapaéH KEHT IOJIOCAIH LIOBKUHHH XOCHI
KWIaay, YHHHI OMp KMCMM KaHauIapH dactoTa OyiiMua axpaTuirad
y3aTHIl TH3HMHHHMHT KaHan ¢uibTpura kenu® tywamu. Arap Gapua
KaHannap Oup xun pexumaa (alitaiinuk, ¢akar TenedpoH Mabiy-
MOTJIApHHH y3aTtuilra) oiifananuiura MynkainiaHran Oynca, y xonga
yJIapHUHT ypTaya CHTHAINApUHH Oup xuJ, Aeb xucobnai kepak, AemMak,
IIOBKHH CHEKTpU OUp Tekuc 6ynanu.

3.4. KBaHTJaHTaH CHrHAJIAPHH KOAJALI

Kyn carxim curHannapHu y3aTHIU aH4a HOKyNai Oynranmuru
cababnn, kabyn kunruy Gapua pyxcaT STHIrAH CaTXJIapHHUHT (apkura
6opumu kepak. Bynnaaw Ttamikapu, OyHAail CHrHajulap XalakuTiap
TabCcUpHra Ay4op OynraH O¥nca, yjnapHH THKAIN (pereHepalluAIait)
KHUiHH. bouikaya aliTranpma, aHanor CHrHaJUIAPHHHT KaMYHJIHKIapH
MablIyM Japaxaja Ky CaTX/IM CUrHajuiapra xam xocaup. LLyHUHT y4yH
pakamiiM y3aTHLD TH3MMJapHAa OJaTha HUcOaTaH acoCH KMYHK OYnrax
KOANapJaH, KyAHHYa HKKWIHK KojnapaaH ¢oigananunami. Kyn carxin
CUTHAJIHH acOCH KMYHUK OYnraH koara y3rapTHpHIU XKapaéHUHH K0OAau
Jedunaay. Teruwau caHOK TH3UMHU/A KBaHTJIAHT'aH CHTHAJIHHHT pyXcar
ITUNTaHUHUHT TapTHO pakaMHMHM HGONANOBYM CHMBOJUIAp (3NTYBYH,
paKaM) KOMOMHALMACH KOMNALIHUHT HaTHXacH Xucobnananu. Pakamuu
y3aTHII TH3HMJapuia UKKHIMK CaHOK TH3MMH KEHr CcypaTha
KYyuaHunagu. M pyxcaT STHAraH CaTXjiM Xap KaHAall KBaHTIaHTaH
CaTXHH HKKUIIMK CaHOK TH3MMMJa KylinjgarH kypuHMmga wugomamau
MYMKHH:

M

M=Ya, 2 (3.56)

-
]
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Oy epaa m-Kon paspsAATapUHHHT COHH; 4, -0 €ku 1 xuiimMaTHH Kalys
KIWIYBYH pa3pal pakamMH. m pa3psilid HKKWIHK KOXM EpAaMMI:
KyHHIarura TeHr KBaHT/IaUl CaTXJIapUHUHT COHHHHU KOJUTalll MyMKHH:

M=2", 3.57)

KsauTnaur catx/JapyHUHT COHMHH TaH/Iall KBAHTIAII KaJaMHHHHI

HOHM3 KaTTANMIM OpKaJiM aHUKIAHTAHIKTH TyQaiiny, ojatia TecKapy

MacajJlaHH Xall 3THI: ssHH M Mapaym OynraHza, Koanamt ydy¥

doliganaHmMiid MyMKUH Oynrad KoJ pa3psANapHHHHT Kepakiy

MHHHMaj1 COHHHM aHUKJalura TyrpH kenamd. (3.57) naH HKKHIMK KOI¥
YYYH KyHHAaruHH TONMHIO MYMKHH:

m=ent{log, M), (3.58)
Oy epna ent(x)-x COHH OYTYH KHCMUHUHT ONIMHULIMHH HonanaiH.
Macanan, 111 COHHHHM KOAJAIl YYyH KEpaKiH paspsjaiap COHH
m = ent(log, M)=ent(log, 111)=ent(6,79)="7 ra Tenr 6ynanu, 111 coHnuy
(56) ra 6uHoaH KyHuaaryd KypHHUHIAA E3UII MYMKHH!:

7
111=)a,, 27" =1-2° +1-2°+0-2° +1-2° +1. 22 +1-2' +1.2° |
i=1
abHH yHra 1101111 xox komOuHauusicu TYrpH kenaau, Oy paspsi
pakamiIapuHHUHT 2g=1, as=1, a4=0, a;=a,=a,=a, =1 ra TeHr kuHMaTnapura
TVFpU Kenagu. Q. =2 KaTTalIUKIap TYIUIAMUHHU paspsIHHHI MabiyM
TapTHO pakaMH OpKalH TEHr 3TAJOH CUIHAUIAPHUHT KaTOpd CHdaTHAa
Kapaw MyMkuH. Busaunr muconza Q,—64, Qs=32, Qs=16, Q3=8, Q4.
Q1=2s Q0=1 .

DTalOH CHrHaj KaTTAIMTHHHHT pyxcaT STHIraH KBaHTIAHIaH
CaTXMHHMHI HKKMIHMK 3KBHBRJIEHTH Pa3pAIWHHUHI TapTHO pakamMy Ounan
6uprait anokama GYIMIIK aNoKa TH3UMKIA dakaT Koi KOMOWHaNUsIapH
(8xH KOZ TYpyXM) HH TAHIKHII 3TYBYH a; KATTAIHKIAP KaTOPHHHU Y3aTHIN
OUITaHrMHa YeKNaHUITa HX03aT OepanH.

Kom6uHauusaiapHi TY3WIIHHHT ArOHa KOHYHH OuiiaH GornaHrad
doifgananunagdrad Koa KoMOUHAUUsIIApH TYIUIAMHHH KOJ JeHuIanH.
KomOuHanusiapHy Ty3um Herusuza (3.56) MyHocabat &raguraH kol
9HT oxauii Kop XucoOnaHub, YHU wamypan uxxkuiux x00 Hedunaud.
KBaHTnam carx1apuHHHT ¥3apo aloka TYpHHH Ba yJapra TeCHUIIH KoJl
KOMOWHaUUATApHHH TABCH(IOBYH KOJ XaABAIapH EKU KOJ pPacTpiapy
opKand KOMIapHH rpaduK paBHIIJA TacBHUpiaml Kyiaiinup, OyHna
KBaHT/IAI TapTO OYiinua amanra owMpunagd. 3.9 a-pacmpa Gew
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paspaUId HaTypasl MKKMIHK KONHUHT KOJ PacTpH KYpCaTWJIraH, YHHHI
épnamMuza 32 Ta HKKUJIMK COHH-KOJ KOMOWHAIMAIAPUHU XOCHJ KMJIHIILL,
JeMak, 32 Ta KBAHT/JAHraH CaTXJapHH Y3aTHIl MyMKHH; | («6up
pakamnapu» €k «uMmyascaap») Ba 0 («Hoyutap» kM «OYHK KOJraH
xoiinap») Oy epia TerulLUId paBHLIJa Kopa Ba OK KBaJpaTjap OPKaliH
kypcatunrad. CarxjapHu pakamiam OKOpDHAAaH mactra Kapab
GepunraH, IOKOpHAa KOJ pa3pAMLIapUHUHT Yin4oBH KypcatuiaraH. Kon
KOMOMHAUMANADHHUHI TAKPOPJIAHUII TAPTHOMHU TecKapHcura ajiMai-
TUpHO, onauit Teckapu kox onuHamd. MacanaH, M=22 ra TeHr carx
Hatypan xoama 10110 kypuHMnAard KoMOHHAUMANAp OpKaH
uponananamm (3.9 a-pacMra kapaur), Teckapu kox 93ca 01101
KYpUHHILIArd KOMOHHaUMsIap opKanu ubonanaHaH.

Kon xombuHaumscumarn Gapya HMOYJbCNApHH OYHK KONraH
xoiinap (éxm «OHp paKamyIapU»HH «HOJM») ra aNMMaLITHPHLI HHBEPC
kogura onu® kenagu. MacanaH, M=22 yuyH HaTypan KOIJard KoOxX
koMOHHauHACH HHBepc koauaa 01001 k¥punuIira sra 6§nau.

KonHuHr pakamiiy y3aTHIl TH3MMIIapHAA KYJUlaHunagurad 6oiuka
TUnH-T peit konu (pedniekc &ku Ky3ry koau) AMp. Xap KaHIai HKKH
KYIUHY KOJ r'ypyXJapHHHHT (3.9.6 -pacMra kapaHr) Oup-OHpHAaH aTHTH
Outra paspimu OunaH ¢apk kwnumd [pedl KOOMHMHr ¥3Mra xoc
xycycuatn xucobnanamu. Koanmap tysnwnaérranga Oy XycycHATHAaH
dolinanaHunagu Ba y KoOJNAlUJard XaTONApHH KaMaWTHpHiura iy
kyamu. Teckapu &ku unBepc koan udomacuHu I'peil kogura Kymwnaw
MYMKHH.

Slna O6up cHHPHH CHMMETPHK KOMIAD TalIKWl! KHJIAJH.
CaHOKnapHH, MacaiaH, Y3WHUHT HON CaTXJIapUAAH HOKODHUPOK EKH
nacTpok OynraH Oup xun MyTinak KudMaTiaapHH KaOyn KHILyBUH
cy3namyB-teneoH CHrHaJUIApUHH Komnampa Kyr6 Genrucu, sbHH
MycOaT €ku MaH(uit GenrmHu Oenrmnain ydyH OHpPUHYH pa3pAAAaH,
MYTIaK KaTTanWkHu Oenrmiam y4yH 3ca ©Oomika paspsiappaH
¢dolinananuim Kymaif Oyymmp MyMKuH. Arap kBaHTIaHraH AVIM
CHTHaNHUHT KYTOWHH aHWUKIOBYH OMpUHuUM (0oMMHK) paspsara asTHOOp
Gepunmaca, XocHn OYnyBuM KOA >KaaBayM (KOI pPAacTpH) Y3HHHHT
ypracura HucOGaTaH cuMmeTpuk Oynaau, I'pelt koo xam wybxacus
CHMMeTpHK xoccara sragup (3.9 6 -pacmra KapaHr.).
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3.9-pacm. UKKNITHK KOMIAPHUHT KOJ JKaiBAILIAPH:
a-HaTypaj HKKHIHK Kof; 6- I'peliHuHT pediekc MKKIMITHMK KOAH;
B-CHMMETPHK HKKWIHK KOZ.

PakamMiM y3aTMIl TH3AMJIAPM TEXHMKACH IOKOpHZA caHaG THire
Komiap Ounan uerapanaHu® konmalifu. KomiapHUHI kaTtTa MHKIOf
Tamdd ITHATaH, ynapAaH ¢oiganaHMIIHAHET Makcaara MyBOQHKIH
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aHHK KOAJalll Macajajiapd OpKalM Ba Y3aTWIa&TraH paKamiiH
axOOpOTHHHT TYFPWIMIHUra Kyiuiras Tajabiap opkaiu Xaln KHJIHHaH.

Kog rypyxyiapu THHHSBHH TpakT/Iap OpKa/ld y3aTHJITaHIAaH KeHHH
kabyn Kuirmufa JAekomupiaHagM Ba CaHOK KHiiMaTiapura kypa
fouraHFHY CUTHAN THKJTaHAH.

3amonaBuii PYT pa xBaHT/am Ba KoJuiaill xapaéHH, OHaTHa,
Oupramkna o6 Oopwiagy, pakaMiyd CHIHadHH IMIAKLUTAHTHPHIN
Wapa8HUHH agHano2-pakamiu y3zapuui (APY) xapagun, TECKapu
KapadHHH 3ca paxamau-ananoz yseapuw (PAY) skapadnm neitvnanu.
APY Ba PAV yuym MymkamiaHras KoJepiap Ba JeKOAEpIapHHHT
TYILIaMHHH KOOexnap AeHuiau.

3.5. Pakamuu y3aTHII TH3HMHHHAT YMYMHIf TY3HIHMII CXeMACH

Kananmapu Bakr Oyituua axparmnran (KBA) pakammd y3aTdul
TH3HMJIApHAA HMnyasc-koanu wMoaymanus (MKM) keHr cyparna
KysnnaHuna Gomnamu. MKM acocupaa tamkun kunuirad KBA pakamnu
y3aTHII TH3HMJIApHJA paKaMild CHTHaN IIAKUIAHTHPHIAETraHaa aHauor
OuplraMud CHTHAJUIApHU AMCKpETIAIN Ba KBaHTIIAIN, CYHIPa 3Ca KOZJAaIi
amanra owMpwiand. VIMOynbc-KOAMM MOXYNALMS acOCHAA TALIKHII
KWIHHTaH KaHamiapl BakT OYiiM4a axparwiraH paKamJid y3aTHLI
Tu3uMH (MKM-PYT) HHHr oXupru ycKyHaCHHH Ty3unuiu cxemacu 3.10-
pacMpa, YHHHr Bakt Oyiiuuya puarpammanapu 3ca 3.11-pacmaa
KeJITHPHJITaH.

bupnamun curHan ysatHiml Ba KabGyn KWIHII TpaKTIapHHH
axpatamra mymkannadrad auddgepesupan thum (IT) ra xemu6
tymand. JT pan wuxa€tran OMpnaMuyH CHrHal F, RHCKpeTiIam
YaCTOTACHHHHI ONTHMAll KMAMATHHH TaHJall Makcaiuaa Oupramyu
CHTHAJIHUHT YaCTOTaNap MOJIOCACHHH YeKaiIura y3aTHII TPAKTHHUHT
Kyt vacroranu unstpu (KU®D) ra xenu6 tymamu. Bynaaii yexnamn
KaOyJl KHWJIMHraH JUCKpPETIall YacTOTACHAa CHTHAJIHH Kabyn KHaMm
TPaKTHHHHT aManaa Kyuanagurad KU &paamuna 6y3MacaaH THIAM
HMKOHHHHM TabMHMHJAIl Yy4yH Kkepak. Y3arum tpakthi KU® HuHr
YHKHIIMOAH YHKA8TTaH ceKkTpy 6Yi#Hua YyekiaHrad CHrHaJl aMILTATyAa-
HMIOYILCIH KaHan Moapynsaropu (AMKM) ra kemu® Tymiagu, YHHHT
60MIKa KUPHIIMIA Y3AaTHIIHHHT reHeparop yckyHacu (Y3 ['Y) gan
YYKAETraH TaKpOpJIaHUII YacTOTACH JHCKpeTJIall YacTOTACHra TEHT
KaHai uMnyiabcnapu kenu6 tymamd. AMKM pa ysnykcus Oupnaman
CHIHAMHH jguckpernani, AbHA AWM-2 CUrHaiHM IAXUIAHTHPUIN
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amajra omupunaad. AVIM-2 curHan UMIyJIbCIIapUHUHT MaBxxyd Gymui
BaKTHJA KOMIall >XapaéHH TYTAJUIAaHWINra YJATYPHIUH YYYH, YJIapHHHT
JABOMHHIIMIH aH4a kaTTa 6ynuinH kepak. bapua kanamiap AUKM nunr
YMKMIOM Napanien 6ynub, yjJapHMHF 4YMKHILTapuma rypyxnd AWM
CHTHAJI IIAKJITIaHATH.

V3aTHIn TpakTH ---- Bomma
— —& aHAITapA3H

v B - By T o B

4

o
@g Y IY Bomka —+ B4C [__C@

xamwrnpian Vs

[k ] J —
KxIY Bonma *_— Kx

KAaHATTApTa

(x50 ] I L] i

TEKOTEP |¢ [ XxX¥ | Crper e

Bomka
KAHAITIAPT2

Kadynn Rumm TpakTH
-—

3.10-pacm. KM acocuza tamkun kuiuHrad KBA pakamis y3aTHin
TH3HMUHUHT Ty3HIHIH CXeMacH.

IHynaan keifud curHan xomnoBud Kypuima (KOJEP) ra kemu6
TYIIaaH, y eplia TETHIUIH KOHYH acoCH/ia KBaHTJIall Ba CYHIrpa KOZHUHT
TaHJMaHTaH THNHAa Kojjam amanra omagu. Komiam sxapaénu V3 I'Y
JaH KenaéTraH Ba MabiyM 4acTora OMnaH TakpopnaryBud (Oy
YacTOTAHH f, TaKT 4YacTOTacH JeHHiiamu) HUMITYJIbCIIADHHUHT AaBpHiH
KeTMa-keTnurd OwnaH Oomkapunaau. Kojgep uuMkuinuparu xap O6up
KBaHT/IaHFaH KuiiMarra koA KoMOuHaumsacu TYFpu Kenagu. Kozep
YUKUIIMOAH YHMKA&TraH paKaMJId CHTHaJ IHAK/UIaHTUPYBUH KypHiIMa
(UIK)ra xkemn6 Tymamy, y epla pakamid Kyn KaHaJUIM CUTHAJIHHHT
aBToMatvk TenedoH cranuusanapu (ATC) ra Gomkapys Ba 4aKupyB
curHaiviapy (BUC V3) xamza cuHxpoHnam curHaminapy (CC V3)
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y3aTkduuaaH Kenu6 Tymagrtran OolikapyB CHrHamiapu OusiaH
Oupnamumy Ba ¥3apo Tabcupnamuimd cogup 6ynanu. Hlynnait xunuo,
K HMHr YMKHALIMAA y3aTHII LUKIA Xocun 6ynamu. By uukn BUC
CHUTHAJUIAPMHM, Y3aTHIIJATH aMILIMTYNa-MMIOYJIBCIH KaHall MOMYJisi-
TOpnapi Ba KaOyJl KWIMIIAArM KaHAjl CeJeKTOPJIapUHUHT CHHXPOH
paBHIIla HUIMAUUIADHHH TabMMHJIOBYM CHUHXPOCHTHAIHH Ba Oolmka
KYLIMMYa CHTHAJLNapHU y3aTHLl Y4yH 3apyp Oynaras Oup Heua Kyuiumua
xaHan uHTepBaUtapu (KM)uu ¥3 vuura onrad N xaHan HHTepBaLIapH
(K1) pau Tamkwun TonraH. Xap OMp kaHan WHTEPBAIX M-Pa3piiJid KOX
KOMOMHAUMACHHH HOomanaia4, ysuer PP, ,,..R paspaaiiapuaa
HKKHJIHK cHMBoJLTapH (1 éxu 0) ysarunanu.

BUC ysaTvml kaHaJNMapUHUHT Kepakid COHHHHM TabMHHIAIN YYYH
KM acocuna tamkun kunuHraH KBA pakaMnu y3aTHII TH3HMHHUHT
UMKUIapd MebEpHAaH OpTHK Luwuapra Oupnamamu. [Huxomarn KU
HHHT YMyMHH COHHM Ba KOI KOMOWHALMsCHMAAr# paspsaffiap COHHUra
Kapab, Takt 4acrotacH, #bHM LK 4gukummmaru HUKM curhan
UMITYJIBCIIApHHHHT TaKpOPJIAHHLI YaCTOTaCH KyHHAarura TeHr Oynamm:

Jr = F,mN . 3.59)

1K vuxkumupary curHan Oup KyTONM HKKWIMK CHMBOJUIAPHH
Hopanaiiau. ByHnali curHannap nMHHS OpKaJM y3aTHjaérraHjga
GupmyHya Oysunuuiaapra gyqop 6ynanu. BysunuuinapHy kaMaiTHpUII
MaxKcaaua CHTHaJ CHEKTp TaBCU(UIapHHH HYHaNTHPYBUH MYXHT-
JNUHUAHMHT YacTOTaBHii TaBcudapy OMNaH MOCHAIUTHPHUIN YYyH
CHUTHaJHY KaiiTaflaH KOJNalllH¥ aManra OINMpHII 3apypAup. By HuHu
y3aTHIDHHHT Ko ¥3rapTupriun (Y3 KVY) Gaxapanu, yHHHT YMKHIIHIA
pakamiaH THHAsA curHanu-PJIC onuHanu.

Pakamnu JIMHHMA CHTHaTM JIHHHA OpKanM YraérraHga Typiu
XAagary Oy3uiUIUIapHM XUC KHJIa[H, XaJlaKMTAap TabCHpHra Xy4op
Oynagu, cyHHUUIapHH ce3agd. By TabcupnapHu GapuacuHu Gaprapad
KHJIMLI YYyH OXMPrd CTAaHIUAHUHT Kabyn KWIIHII TPaKTHAA JHHHALAH
KelraH pakamJM CHTHAJIHH YHUHT aMIUIMTYAacH, INAKIH Ba BakT
JaBOMHJark xonard OyiiMya TukmaiiquraH craHuus pereHeparopu (Cr.
per) ypuatunagu. TuknaHraH curhan, kabyn KWIYBYH KHCMIArH KOX
yaraprupruy (Kx KY) na ysaTum TpakTMHMHr IIAK/UTAHTHDYBYH
Kypunma (1K) cu yuxummpary uMmysnbciapra yximai MKKAJIHK KO
HMOynbcnapura y3rapaau. By xypunmaza kxabyn KMIyBYM KHCMAArd
reHepatop yckyHacH (I'YKK) HHHI HINHHM OOUIKapajuraH TaKT
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YaCTOTACHHUHI axpanumu amanra owamu. lexozep rypyxau UKM
CUTHaNHH rypyxiH AWM curnanra y3raprupanu. Bakt paBoMujga kaHan
cenexropnapd (KC) Oy curHanHd aiipuM KaHaJUiapra TaKCHMIIAHIH.
I'Vkk naH 4MKaérraH MMIYJIbCIap KeTMa-KeTIHrH rypyxiau AWM
CHTHaNAaH Y3MHHHI KaHaNMapHHH aXpaTtu® OJMINHH TabMHHJIAraq
XoJga, sHa HaBbaTh OunaH ynap xap 6up xaHamauar KC mu ovagu. KC
yukumugads AMM curnan kyiu uacrotand ¢unetp (KU®) HHHP
kupHuMra xeand tymamu, y AMM curHan cnekrpuzaH CoLUTaHFHY
OMpJIaMyYH CHIHaJIHMHT 4acTOTaNap IOJIOCacHHH axpatu6 onamu. KUD
YHKHIIAAATH OMpIaMyYl CHTHATHHHT KyBBATH XyJAa KWYHK OVNraHIuru
y4yH, YHM HOMHHAN KuiiMaTra eTKasull y9yH NacT YacTOTald
KyyaHTuprudnan ¢oinananunamu. MKM acocuna Taimkws KHIMHIaH
KBA PYT pma rypyxaM curHandd xocun kumum 3.11-pacmaa
udonanmanrad. 3.11 a,B-pacMpa OupunHuyM kaHanHUHr C(t), MKKUHYH
kaHanHHHT Cy(t) Ba N-kaHamauar Cy(t) OMpnaMyu CHrHajUlapd Ba

YUapHHHT ¢ BaKT MHTepBaIM (LHCKpET/Iall NaBpH) OPKATH ONHHIAH

IUckper curHasiapu Hdopananran;  3.11 r-pacmma Capv TYpYXiH
AVUM curian Ba 3.11x -pacMpa Cypoy pakamnmu HMKM curman
udonananra.

I'ypyxnu HWKM curHaHM ysaTHII Y4yH KepakiM 4YacToTajap
noJyiocacu KyHuary Tap3aa aHuKIaHdIO MyMkHH. 3.11 1 -pacmpaaH:

T,=m-1,-N &xu 1/1"=(1/Tp)-m-N=F5-m-N (3.60)

qurd  kypuHu6 Typubmu, Oy epaa 7, kon KoMOMHauUUsCH
UMIOYIbCHHHUHT JaBOMUHMUrH, N-y3zatum uuinugari KW kaHan
MHTEPBAUIADUHUHT YMYyMHH COHHM. 7, [JaBOMHUIJIMIHIa 3ra $KKa
HMIIYJIbCHH Y3aTHII YHYH Af,., =1/r, HacToTanap MonocacH eTapauIgup
Ba (3.60) Hu xpcobra oaraH xoina, KyiuAaruHH OJlaMu3

Nooa=F-m-N. (3.61)

Fypyxau MKM CHrHanHMHT 4YacToTalap [OJ0CAaCH YHTa TETHILIH
paKaMJIM OKMMHHMHT Y3aTHII Te3JIMTHra MOC KeJIaaH, SbHH

Coog =F»-m-N. (3.62)
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BuTra KaHaJIHUHT pakaMlii OKMMHHY Y3aTHII Te3JTUIH KyHHaarura TeHr
6¥nanu:

Ci=F,-m
ity
| :
Ty 31 L Juid
D]
Calty
__——-—/
1l t
&)
St
ﬂ\
t
B)
Cnealt)

Ny

M pmpAATE KOA [YPYXH

L 1
P Thae 1 l:;m

FC | ]

Cirxpo-  kaHan KaHAT Gnxpo-
CHIHLT CHIHAT

T, Y3anan macs
8
3.11-pacm. T'ypyxau HKM cHUrHamHH XOCHN KHIMLL.

3.6. PakamJuid y3aTHII TH3AMJIAPH/ATH CHHXPOHH3AHHSIAM
TypJAapH

HUKM acocupa tamkun kunuaran KBA y3aTuin TH3UMJIapHIari
aMILIMTY Ja-HMIY/IbCIIH KaHan MORYJIATOpJIapy Ba KaHall CelleKTOpiapH,
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KOMJIOBYH Ba JEKOAEPNOBYH KypHIMAJapHUHI CHHXpPOH Ba CHH(}a3
HULIALTMHEY TABMUHIIAII 3apYP.

CHHXPOHNHK TaKTiH CHHXPOHJNAIl TH3HMHM OpPKalH, CHHOA3IHK
HHKJUTH CHHXPOHJNAIT TH3UMH OPKATH aMaira OINHPHJIA/IH.

Takmin wacToTa OMIAH CHHXPOHH3aUHANall y3aTHII Ba KaOyin
KWIMIIAAa CHTHAlIapra HWIUIOB OepHIN TEe3NUTHHUHI TEHTJIUTHHH
TabMHHJIAHAM Ba y Takmid 4actota axpatkuud (TYA) opxanu
JHHHMABHA  pakamJid  CHUTHal  CHEKTPUIAH TaKTIM  4acToTa
TeOpaHHLLITApHHK 2KpaTHO oNau.

K 4YHKMIIHAArd Typyxid pakamJIi CHTHAJT HMITYJIbCIApHHUHT
Taxpopiaanui yactotach MKM-KBA y3atuin TusuMuHuUHT (3.10-pacmra
KapaHr) TaKIJIH d4acroTacH xucobnaHamu. Oxmuit xomma [HK
YUKMIUWAATH CHTHAN, YTKAa3HIIra MOHMIUIMIM HKKHATa TeHr Oynran
HMIyIbCAapHUHT OWp  KyTOnu  Tacomupuii  KeTMa-KeTIUTHHH
ndonanaiimy. bynnali keTMa-KeTIMKHHHT G(o) 3HEePreTHK CHEKTpH
«Gupnap» Ba «HOJUIap» Maigo OYMMIIMHUHT OGMpAail SXTHMOJUTHTHAA,
HIYHHHTAEK, HMITYJIbCIapHHHI JaBOMHUIUIMIUIapy Ba maiimo Oymuim
nax3anapMHUHT ¢GnykTyanusnanuiy O6ynmaranga Go moumnit, G, (o)
auckper Ba G () y3JdyKCH3 TAIKWUI 3TyBYMIApAaH Hbopar Gymaam
(3.12-pacm).

JIUCKpeT TalKun 3TYyBYMIAD TAKTJIH HYacTOTa TapMOHHKANapH
AuFuHAMCHHH Hbopanafinn. TakTnM 4YacToTa TAWKUN 3TYBYHIADH
rypyxamd MKM curHanjad my 4acTroTara CO3NaHraH TOp NOJIOCaiu
GuUnLTp opkanu axpatH® ONMHHUINM MyMKUH. By Xonuga ¢pHILTpHHHT
yTkasum mnoyiocacura C,(w) Y3JIYKCH3 CHEKTPHHHI OHp KHCMH XaM

TYNIMIIA MYMKHH, Y XaJlakuT BasudacuHu YTab, TaKTIH YacTOTaHH
GMYKTyauuANaHHIIMTa ONMG KeNMIIM MYMKHH. YTKA3dll MOJNOCACH
KaH4a Ku4HK 6yica, GpuyKTyauusUTaHULl ITyHYa kaM Oynamy.

%

Gn

(O]

0 o7 2ot 3or 401
3.12-pacm. UKM CHrHAJIHHUHT 3HEPTETUK CIIEKTPH.
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I{Mxnny cHHXpOHM3AUMANAIN Y3aTHLI UUKIHHUHT OOLIMaHHUIMMHU
Genrunaian. LIMKIHHHT TY3WIMIIK XaMHIIa MabiIyM OYaraHauru y4yH,
UMK/UIH ~ CHHXPOHM3allWANall KaHa/UTapHW  aXpaTHIIHH  amaira
OLIMPHINra AMKOH spatamy. LIMK/UM CHHXpOHM3aUHANAM TH3HMHHHUHT
uuvtaiid rypyxan HMKM curHagHMHr rypyxid cHUrHaira arainab
KUPDHTHJIAUrad oOpTHK4acumaH c¢olinanaHumura acocnadran. Iy
Makcamna, 3.11.0 - pacMaa kypcaTHAraHHIEK, LHIJI TapKuOHUra kaHai
CUTHAIADUHHHT KOJJIM IypyXJiapuAaH TallKapH, sHa CHHXpOCHTHAJIHU
XOCHN KHIYBYH LHKLUIH CHHXPOHHM3AUMANAIIHMHT KYLIIHMYH KOJ
rypyxJlapH €y alipuM CHMBOJUIADH KHPHTHIAH.

iy cHHXpoHH3auusaw sHa y3arunaérrad MKM cHrHanHuHr
CTaTUCTHK XoccanapujaH ¢oiifanaHHIra XaM acoCHaHHIIH MYMKHH
(opTuk4a Tabuuit ax6opoTra 3ra HUKIUIH CHHXPOHU3ALIHAJIALT).

HUKM-KBA ys3aTtHm TH3MMJapuJla acocaH CHHXPOCHTHalJaH
¢dolifananunanMrad  UUMKUIH  CHHXPOHH3aUWajiall  KypuUIMaJlapH
kynnagunanu. I'ypyxns MKM curnanupa cuHxpocurHan cudaruaa
KaHAail CHMBO/IAD TypyXM TaHAaHMacHH, ax00poT CHMBOJUIADPHHHHT
OyHaai 6upuKMacu naigo GYIHINMHUHT MabIyM 3XTHMOJUIMIH XaMHIIa
MaBX(yA. Arap, MacajlaH, CHHXPOCHTHaJl €TTH pa3psalii KO& KOMOH-
HauMACHHH udopaanaca, pakamad cHrHanga «1» Ba «0» CcHMBOJ-
JNapUHHHT Maiigo OynuIn 3XTUMOJMIMIM TeHr Oyiaraniga, HOTYFpu
CHHXPOTYPYXHHHI naHao OYNHII 3XTHMOJUTHTH pn(0,5)7=0,0078125 ra
TeHr 6§nany. By 5XTHMOLIHKHUHT 6YIHIIM aH4a roKopH. LIyHUHT y4yH
CUHXPOCHTHAJI TY3WJIHIIM YHHHT HYKCOH OenrucH xucobmaHuoO,
HUIOHWIH LMK/IH CHHXPOHHM3ALMANAIIHH amajira OLIMpHIN Y4YyH
CUHXDOCHTHAJIHHHT sHa OMp MyXHMM XoccacuJaH, YyHOHYH YHHHI
JAaBpHIlIMK XOoccacHMAaH Kyuwdmda ¢oiiaananum 3apyp. XakHKHii
CHHXPOCHTHaJ AaBPHIMJIMIM Y3aTHII HUKITH YerapacHia CHTHaIHHHT OHp
XUl nosuuusanapupa mnafpgo OynumM OWnaH aHUKIAHAaAM, COXTa
CHHXpOTrypyxjiap 3ca Tacomuduii xonatHu osramnaiinn. CuHXpory-
pPYXJIapHHEr maiino OynuIn NaBpHANMIHHH TEKIOMPHO, YJapHMHT
XaKUKMHIHTH KM COXTAIMIMHHM aHMKIam MYMKMH. BUpoH xynocanu
KaOysl KMAMUI >kapaéHuUAA LMKJUIAp COHM KaHya Kym Oynca, Gynna
XaTOJIHMKJIAp SXTUMOJUIMIH IIyH4Ya KaM 6Ynann.

[[MUIapHUHT  TaKpOpJMaHHUII  YacTOTaCH  XaMHIIa  TaKDIH
yacrorara kappaiH 6¥nanu. LLlyHuHr yuyyH reHepaTop yCKyHacH, TaKTIH
YaCTOTaHH KOMIH TypYXJIApHUHT LMKIM dYerapacHia Y3aTHJIaAuTaH
COHra TeHr OYiraH coHra OYJMIm OpKajii LHK/UIH CHHXPOHH3alMsIalm
CHUTHaJJMHM aBTOHOM paBHIIAa HULIA0 YUKWILM MYMKMH. Macanau,
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nuioi 30ta KaHaJMapHUHT KOAJM IypyXHZaH Tawkwn tomradH, BY
CHTHAJUIADUHU Ba OUTTAa CHHXPOTYPYXHM Y3aTHINra MyJDKajLIaHra
HWKM-30 Typuaars Tu3UMIa, QHKIUIADHUHT TaAKPOPJIAHUII YaCTOTACHH]
TaKTAM YacTOTaHH 32 ra OYnMIl OpKaiH ONHII MyMKHH. bupo
reHepaTop YCKYHacH OpKAJId aBTOHOM PaBHILJA MILIA0 YHKapUiIajaura
CHHXPOMMITYNIbCNIap ¢a3acH HXTHEpUH OYIHINH MYMKHH Ba LHKILI
CHHXpOHM3aIMIall TU3UMHMHHHT Ba3sH(pacCH CHHXPOUMILYJIbCIIAapH
JHHUAAAH KeNYBYM LHKIUTH CHHXPOHH3alWsIall CUTHaUIapu Ouna
dazanamng aManra oLKMpUHIIAAH HOOpATAHD.

CHHXpOCHTHATHUHI KOIJIH KOMOWHAIMACHHM LIaKIIAHTUPYBUI
yHUHTr y3atuumgard rypyxaud MKM curHanra KUpUUIMHH Ba YHHE
Kabyn xwmmmpard rypyxmi HWKM curHanpad axpati6 ONHILH
TAbMHHJIOBYH KypHJIMallap MXMYH LHKLTH cHHXpoHuzanusaw (L{C
TH3UMHMHH XOCH KHJIATH.

HIC Tu3uMupa CHHXpOCHTHAN y3aTKH4YH Ba KaOyn kunrudu 60
(3.13-pacM), yuaa Kyitugary 6enrunamnap Kabysn KHIHHTaH:

Kabyn squnem
femmm e e e mmee . JCKYHacHr2
Typyoe HKM | | KM
CHI'HalHR cHrEan
l Jlormx xypunma J—» JRATAII TPAXTE

CC HE Tanuigaran
KypEIMA

! » E
v3 : TIA 3
ry_a_.lenxnmmpmupn J ; —I E
naEi E ;
BEXpOCETHAT Y3ATKETH : :
-E_xp ....... ? ............ j Rk -ﬂ—'[_Taximm '
N z
l ]
Annaparypa CrEzpocarnan xabyn

TYTyEAapETa KHITEYE

3.13-pacm. Ipknau CHHXpOHU3AHUANALI TH3HMHUHHHT TY3HJIHII
cxeMacH.

'Yy, Ba 'V ~y3aTyBuH Ba KaGys KUITyBYHM CTaHIHUsIApTa TETHLI
redeparop yckyHacw; UIK-mawnantupysdn Kypwima (3.10-pacmr
kapasr); TUHA-TaKT/IH CHHXPOHH3alMSIAlIHA TabMHHIAII YYYH 3apy
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6ynran TaxTik yactoraHu axpartkuy; CC-cuHxpocurHan, AK-acocuii
KypHAMa.

LIMKITH CHHXPOHM3aLMsUIAll TU3UMHM KyHHIard Tap3Ja uLlIaiau.
V3aTKHY LMKUIM CHHXPOHH3ALMANAW CHrHaiura Moc 6yiran I'Yy, nau
KOZ KOMOHHAlMACHT2 kenub TylyBYH MMITYNBCIAPHUHT JaBpHil keTMa-
KeTJIMFHHH CHJDKHTHLI pErHCTPH Ba JIOTHK KypHiMa &paaMuaa
y3rapTupaiu, cyHrpa cuHxpocurHan (CC) oXMpru CTaHUUSHHHT Y3aTHIL
rpaktuaard LUK ra xemu6 tymaan Ba y rypyxan MKM curHanra
kupuTHUNagi. Kupui curHanuiu kabyn kunuin craHuusacuaa CC ra Moc
bynrad KoinM KOMOMHAUMAHM aHuKiIamra wmymxauadirad CC
CHHXPOCHIHan KalyJl KHNTHYHAATH TaHH#JWras Kypuimara Kenuo
Tymwaad. Taguiaurad KypuiMa CHIDKHTHLI PETHCTpHMHH Mbomanalimu,
YHHHT YHKULINra GEBOCHUTA EKM UHBEPTOP OPKAJH MOC KEJIHLI CXEMAacH
ynaHraH O6ynaau. Arap kupuuigard komOuHauMsaHusr ty3unumu CC ra
MOC KeJca, y XOiJa TaHMHAMraH KypHIMaHHHT YMKHIIHOA HMITYJIBC
naiigo 6ymamu. By uMMMNynbc TaxnMIUlArM4Y KHpHLLIapHAaH Oupura
y3aTHnanu; YHUHT Golika kupuummra ['Y g uunnab ynkapagurad CMrHasm
y3aTHJlagu. Arap TH3MM LIMK/UTH CHHXDOHHM3M Xonaruza 6¥nca, y xonaa
CHTHaJUTap TaxJIMIIary YMKUOUIapuaa BaKT JaBOMHAa Moc Oyiaamu.
CunxpoHu3M MaBxya Gynmaranga Tanuiimuran Kypuima Ba Y, nmaH
4UKAETraH CHTHaulap BakT AaBoMuAa Moc OynMaiimu. Taxauinaruy
YHKHION acocHit Kypuama (AK) ra ynanraH Gynagu. Arap TaxJTMsiaruy
p M@bJyM LHKILIap COHM JaBOMHJa YHHHI KHPHUIINApHOArd
SMTHAJUTADHUHT BaKT JaBOMHJAa Moc OVNMINMHU Kaily Kuica, y xonja
AK TH3MMJa CHHXPOHHM3M MaBXY/IMIH TYFpucHaa Oup TyxTamra
cenaau Ba ['Y Hmnaérranuna y Xed KaHjail y3rapuuuiapHi KkenTupub
iMKapMailH. Tqp KATTAIMIHHM CHHXPOHM3Mra kupum 6yiinya
kamrapuml ko3pHUUMEHTH Jeliunanu Ba y ofatda 3—4 ra TeHr.
laxnunnaruy KUpHHOIIapuja uMnyiaeciap Moc Oynmaranga AK
CHpPULIMra CHHXPOHM3MHHHI MaBXyJA O5MAacldrH TYFPHCHAA CHrHai
/3aTHNagd. Arap CHHXpPOHM3MAaH udKuid OYiikuya xamuam
<o3h¢uureHTd Ae6 aTanyBuH Ba ofaTAa 46 ra TEHT OYNraH Iy
MabiyM LMK/UIap COHH OABOMHJAa CHHXPOHH3M MaBXyA Oynmaca, Oy
sonpa AK CHHXDOHM3MHHHI MaBXYyJ] 3MacIMTHHU Kaia Kuiagy Ba y
Kk HIIab uMKapaauraH LUKUIH CHHXPOHJAUl HMIIYIbCIapHHHHT
[AKT/IM 4aCTOTAaCMHMHr OHp J[aBpra KEYHKUUIM (TOPMO3JIAHHIIM)HH
3yXKYAra KeNTHPYBUH XaTo CHTHaNMHM mrakutaHtpamd. Huxn Ty
JAKTH-TAKTJAM 4YacToTa JaBpura KarrajamraH Oynamn, I'K, Ba
SHHXPOTYDYX, HMIIylbeNnapd ypracuparn Macoda 3ca OuTra Takrra
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Kamasau. Arap GyHna xam ymap Moc 6§imaca, y xonga AK sHa xai
CHrHamMHH uuwad uukamm, ['Kg, wHMOynbcH sHa OMTTa TaxT
CWIDKMHIAM Ba XK. by XapaéH IMKUIM CHHXPOHH3aLHsIA
uminynsciapu Ba I'Ky HMIyneciapw Moc OYnMarynura Kaje
KafiTapHyaBepafM, IOYHOaH KeHHH TaxJIMJUIarud CHHXPOHU3MHHE
MaBXyJUIMTHHH aHUKNaimd. AK CHHXPDOHM3MHHHT MaBXYNJMIH &K
MaBXYyJl 3MACJIMTH TYFPHCH/IA ATOHA CHHOB aCOCHJa aMac, 6aku 61por
Oup BoxeaHM OHMp KaH4Ya M3YHJI TakpopJallyiap acocHJaruHa Ow
TYxTamra kenamu. Illympad #yn Ownan coxrta CHHXpOrypyxjaap
XaJJaKUTIap TabCHPHAAH Kepainyia XMMOMIAHHII amManra OlMpHIIaiy.

Bup umin yerapacuaa coxta CHHXpOTYPYXHHHT maiino 6ynumm;
AK UMM CHHXPOHM3AMMsANAl HMITYJIBCIAPUHAHT  «TOPMO3J
HHIUM»HHHT 3apypHHIHMIH TYFpMCHZa Oup TyxTaMra kenMailaM, Iy
UHKLIAp AaBOMHAA GHp XM NO3HLIHANApAA COXTa CHHXPOTYPYXJIapHHE
nadpo OYyiMIn  3XTHMOMUIMTH  3ca  XyZa Kuuuk. HxkixuH4npa
CHHXpOTYPYXHHHI XalaKHT/JIap TOMOHHJAAH oOpa-cHpa Oy3WiHiliap
TH3HUMHHM CHHXPOHH3M XOJNaTHMAaH YMKApHIOH MYMKHH 3Ma
CHHXPDOTYPYXHHHI Ty XaJaKdTJap TOMOHHAAH OupBapaxaiul
Oy3HIHII SXTHMOJUIHIH XaM XyZHa KHYHUK.

TakTnu cUHXpOHH3ALUMSIIAll CHTHAJIHK TAaKTJIH YaCTOTa XPATKHY
(THA) na maxuranagy. LU CHHXpOHM3aLMANALl TH3UMIIAPHI
Ky#Hunaru acocuii Tanabnap iyiunama:

annaparypa HIIIamy Y4yH AacTiab ynaHaéTranfa CHHXpOHH3MI
KHDHUW BakKTH Ba anoka Oy3unraHgaH KefiMH CHHXPOHHM3MHHE
THKIAHUII BaKTH MHHuMan Oymumm kepak; PYT  yckynac
HIUTAETraHaa CHHXPOHHM3M XOJIaTH Y3JIYKCH3 Ba aBTOMaTHK paBHIIZ
yuuia®b TypHIMIOH Kepak; CHHXPOHHM3M THIJIAHHIIMHMHT Oepuira
MabiyM BakTHJA Y3aTHII OUKIWAATH CHHXPOTYPYXHMHI XaXM
MHHHMaN G¥NHIIM KepaK; CHHXPOCHTHa KaOysl KHITHYM XanaKuTI
Gapmommu OYnMMIIM Ba CHHXPOHH3MHHHT TYyXTab KoiHuwiap
¥pracujaaru yprada BakT W0k 6opHda KaTTa O6YIHLIM kepak

AlTuO ¥Tunran Oy Tanabnap y3aTHII TH3MMH YCKyHacHH
KyPHIIHMHI TeXHHK JKMXAaTNAH CONJAIMIH, TEXKAMKODIUTH E
HIIOHYWIMITHIHTa MOC KENTHIIH Kepak.

3.7. Pakamiiu CHrHA/LIAPHH pereEepanusjall NPpAENAILIAPH

Pakamnu curHan ajoka JMHHACH OpKamM YTHO KydcHanaHami
Oy3unangm Ba TypiHM XajJakdTIap TabCcHpHra pmydop O6ymams, ©
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HMOyJbcjap IIAaKNd Ba JAaBOMHUWJIMIHHMHT OY3WIHILIMIa, YyJjap
aMIVIMTYJaCUMHHHI KW4YpalulmM Ba TacoauHii BakT HaBOMHAA
cumkuwmura onub kenagu. [UyHunr yuyyn MKM acocuzaa Ttamxmil
KdnuHraH YTHHHr JIMHHS  TpakTHAArd pakaMid  CHTHaJIHHHT
napaMeTpjapuHH THKIaml y4yH MablyM Macodanap opanab
pereHepaTopyiap, AbHH paKkamJId JHHHUA CHTHAIMHHUHT [TapaMeTpiapHHH
TYIMK THKIOBYH KypHIIManap KypHiany.

PakamMnu CHrHaJHM pereHepauusulam (THKIAI) >kapaéHHaa
KyiHugara acocuit TanGupnap 6axapwiann:

aJioKa JIHHUSCH OpKaIM YTaéTraHfa HMMIYJIbCIap CYHHINHU XHC
KWJIFAHIMIH YYyH THKJIaHAETraH WMITYJIbCIapHH Ky4ai THPHIL;

paKaMnM CHTHaJI ajloka JIMHUACH OpKanu YraérraHia aMINHTYyla-
YacToTaBHil Ba ¢aza-dyactoTaBufi TaBCUGIApDHUHT HOMJEAJLIUTH
Ty(aiinn ITHHHA CUTHaIM MMIYJIBCIAPUHUHT KYPHHHUIUK Y3rapraHiuru
YYyH HMITYJIBCIAPHHHT KYPUHHLIHHH TY3aTHIU;

XaNakuTiap (OHWAA CHUTHAIHHHT MaBXyMUIHTH EKH MaBXy[
SMAaCIMFHHH  aHUKJIaml y4dyH KydaiTHpWiraH Ba  Ty3aTHiraH
HMITYJIbCJIADHH YHHUHT YerapaBuii KufiMaTH GHIIaH COJMIUTHPHLI;

UMITYJIBCIAPHA TabKUO KUITHIL; TABKUONA HaTHXKACHAA BaKTHHHT
KaTbUi YpHATHIraH MabiyM Jlax3ajlapujla pereHepatop YHKHIUMJar#
paKaM/IH CHIHAJ HMIYNbC/apy IAKUIaHaIUraH IapouTiap ApaTHIIaH;

GepwiraH MabllyM mapaMeTp/d Ba BaKTHHHI MabiyM Jax3ajapuaa
SIHTH MMI1YJIbCNIAPHH IMAKJUIaHTUPULL.

PereHeparop Ba yHMHr MIUIAIIMHHM TYLIYHTHPYBYH BakT Oyitnya
AuarpaMMa TerHIUTH paBuwiga 3.14 Ba 3.15-pacMiiapaa H¢oaanaHras,
yHJIa Kyitinary 6enrunauuiap Kaby KHIHHTaH:

KK-THHHAHMHI KHMDHII KApLUIWIATHHH PEreHepaTop KHPHII
KapIIHWJIMTH OHIaH MOCHAIIMIINIa MYJDKaJUIAHTaH KUPHII KypHJIMacH;
TK-pereHepauys TapMOrMHMHT CYHMIIHHH KOMIEHCalMslalira Ba
JIHHUANIAP XOCHJI KHJIaJHTraH aMIUIMTYAa-4acTOTaBHii Oy3uIHIDIapHU
Ty3aTHIUIa Ba Iy #Hyn opkanu 6ap3u OHp  HUMIYJILCIAPHHHT
GollKanapura TabCHPUHM KHCMaH &kM TYMHK Oaprapad KWIMII Y4yH
HMIYJIBCIADHHHI  KYPUHHUUJIADHHH  Ty3aTHIIra  My/DKaJlaHraH
Ty3aTyBYH KypuiiMa; UK-CHrHaJHMHT XanakMTiIapAaH KaTTaalIHIIUHU
aHMKJIAlra MYyJDKaJIaHraH 4YerapaBHii KypHiIMa; arap HMITYJIbCHHHT
ammntyaacH Uder gaH katra 6¥nca, y Xonja 4erapaBHH KypHima
YUKHMIIKMAA MMIYJIbC XOCHN Oynamu, arap uMnynasc ammidrynacu Uder
naH kv4HK GYica, derapaBuii KypuiiMa YHKHIOHAA HMMILYJIBC XOCHII
6ynmaiinn; YK uukvmMgaH 4HKaéTraH UMOYJILCNAp acOCHil KypHJMa
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(AK)ra yszatunagu; TUA- Tapku6 KUJIHHYBYUH KHCKA HMIYJbCIapHH
MIAKJNIAHTHPUINra MY/DKAUIAaHraH TaKTIH  4YacToTa  aXPaTKU4H;
TabKUONAHYBYH MMINYJILCIAP KUPUII CHMBOJIIapHra HucGataH nryHpjaii
dazananamuiy, OyHAa KHPHUII UMITYJIBCIIAPHHAHT aMIUIMTYAAcH TaKTIH
HHTEpBAUIApHUHI YpTacHga MakcuMan OVnagw; TabKHOJaHYBYH
HUMIIyJbCIIAp aCOCHH KyPHJIMAHHHT HKKHHYH KUPHIOUTa y3atunamy; AK-
KeNnuO TymaéTraH CHMBOJUIADHH Xap OHp TaKTHAa CHHAIll Y4yH 3apyp
O6ynran acocuif Kypunma; arap TYA uyHkMmKZAH YHKAETTaH
TabKHOMaHysB4H MMnynbcHHHT AK ra kenn6 Tymmm naxsacupa YK
YHKUIIMAAH 9UKa€TraH ummnynsc AKra kenu6 Tymca, y xonga AK
YHKHIIMAA UMITyNbC XOCcHa OYnmamu, spHH aXOoOpOT CHTHAJIMHHHT «1»
CUMBONHK KaWja KuiuHagu; arap TYA 4uKUIIMZaH 4HKa€rrad
TabKUOMAaHYBYHM MMNOYIBCIApHUHT kenub Tymum max3acuga AK
KHPHIIHra UMITYJIbC Kelnb TymMaca, y xonga AK 4HKHIIHIa HMITYJIbC
xocun GynMaiign, apHHM ax6opoT CUrHanNMHUHC «0» CHMBOJNH Kaiig
KUIHHAOH;

LK HA!T< L > ™

THA

3.14-pacm. PereHepaTOPHHHT Ty3HJHII CXEMAcH.

YUILl- 4ukHil HMOYAbCIApHHH INAK/UTAHTHPIUY, SBHHU YJIAPHHHT
aMIUIMTYAAJIapH, NaBOMHHIMITH Ba TakKT/{ 4acToTacH OuiaH Takpop-
JaHYBYH paKamul¥ JIMHHS CHTHAIMHHMHT CHMBOJUIapH Ypracujara y3apo
BaKT Oyiinua MyHocabaTHu waxinaHTuprud; UK-pereHepaTopHH ajoka
NUHYACHra Mociab ynalira MyIKaJuIaHraH YMKHIU KypHIIMacH.

OXxupri CTaHUMAHHHT SAKYHHAArH Y3aTHHI TPAaKTH EKU OJAHHIH
PEreHEpaTOPHUHT YHMKWUIOHOAH YHKAETraH paKaMJd JIMHUS CHTHaiH
(3.15 a -pacmMra kapaHr) nuHuATa Kequ6 Tymanu. CUrHan JTHHUA OpKaju
yraérranga y cyHum, Oy3HIMIN Ba XaJlaKUTJIApHUHT TabCHPHHH XHC
Kunanu. PereHepaTOpHUHT CcO370BYUM KydaHTHpruuM &KH OXHpPrH
CTaHUMAAATH Kabys1 KMITyBYH TPaKT pereHepaTOpH KMpHLIMAATH CHIHaJl
3.15 6-pacMaa kypcaTWiraH KypuHuIlra osra Oymagu. Oxupra
CTaHLHANIAPHUHT KaOyJl KMIHII TPaKTH PEr€HEpaTOpJapHHH CTaHIMA
pereHepatopnapy, ajioka JMHHANapH Oyinab ypHaTHnaguraH pereHe-
paToOpnapHH 3Ca JuHuseul pezenepamopirap pedunami. Co3noB4H
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Ky4YaTHprHYHHHT uYMKMIIMJary curHauiap 3.15 B-pacMaa  kypca-
TUnrad. Arap derapaBuit Kypuima (UK) xupummpgar# CHrHal Uge
yerapaBuif KUAMaTHHK oumMpca, y xonaa YK uukummaa 3.15 r-pacmaa
IIapTHd paBHLIa KypcaTunrad curHan xocun Oynamu. YK yuxkuiMaaH
4YMKa&TraH curuan acocuii Kypunma (AK) HuHr kupuuiapuaaH 6upura
kenub TymajgM, yHMHr Oollka KUpHIIMra TaKTJIH 4YacToTa aXpaTKH4
(TYA) HUHT YHKHIIHAAH YUKAETTaH TabKUONaHyBYH UMITyAbCAp keub
tymwagd. AKsuHr kupummaard «1» cuMBoinap AKHMHI YHKHLIMOArH
TAabKHONaHyBYH HMIyJbCHapra Moc Oynranaa «l»ra  Terduuu
cumBoyiap Xocun 6y¥nmaau (3.15 e-pacmMra kapasr). by cumBsonnap
YUKHI MMOynbchapuHy wakantaprud  (YULL) HUHT kupHimura
Kenud Tywaay, pakaMmiiy JHHHSA CHTHATH UMIYJIbCIaPHHUHT OOLIaHFHY
aMILTHTYJaapy Ba AaBOMUANUIY THKIaHA M (3.16 X -pacMra KapaHr).

TYA naH unka€rrad uMnynscnapHd waxnadtuprud (HAL)Husr
HIUTAIMHY CUHXPOHHW3aUMsiall, UMMYJILCIAPHH Y3aTHUIU jkapaéHHAa
naiigo 6ynaauran, ylapHUHT BaKT JABOMUIark XonatiapH QiykTyauus-
napuHu OGaprapad OYynuwMHH TabMuHIaloM. By duyktyaumnsnapHu
gazasuii mumpawnap nennaiy.

Paxamn¥ y3aTMIl TH3MMJIADUHUHT PEreHepaTopMHHU  HIIaul
NpUHUMNH OaéHUJaH yHHM TEXHHK >KHXaTAaH aMmaira OlIUpaZuraH Ba
HlIJa XaTOHHHT MHHMUMYM OVYNIHIIMHM TabMHMHNAHAMraH acocHii
XYCYCHATIapHHH 2XpaTHO OJIUIU MyMKHH:

Co3noBuy Ky4alTHPruy Ky4al THpMLIMHUHT 4acToTaBUii TaBcudu,
pereHepauusnam y4acTKacH CYHHIIHHHHI YacTOTaBHif TaBcHHra Moc
Oy nuiHN Kepak;

Ky4a THPru4 YMKHUIMJAA CHTHAY/UIOBKHH HUCOATHHUHI MaKCHMAI
6¥nuImK TabMHUHIIAHTaH OYNHLIK Kepak;

Uyer YerapaBuii KyuiaHHII KMHMaTHHU ONTHMaN paBHILZA TaHJAL;
YyerapaBHii KypHJAMAHHHT KHDHIUMJAArd MMIyJbclap €pJaMHAa S3HT
KaTTa KuHMarra oSpHIafguraH Jjlaxzafia amaira oOLIMpUajurad
TabKUOJAIMHHUHT KHCKA BaKTJIMIIHIH.

ynpatt xunub, ammmrtynacn Uy, JnaH xarra Oynmarad
xanakutnap AKHUHT HOTYFpH TyxTaMmra kenumura cabab 6ynMmaiinu Ba
Ugr MAaH kaTTa OynraH, JekuH TabKHONAll Jiax3anapura TYFpH
KenMaiIurad xanakumiap xam xartonapra oaub xenmaitau.

PereHepaTopHUHT HIunalWl cCHATHHH acoCHi KypcaTKH4NapH pX
XaTOJMK 3XTHMOJUTHTHIHUP.

HoBkuH Kkyunanuwd YK kupHUMAary uerapaBuif KywiaHHIO
KuMiiMaTHIaH omH6 kerraHga, AKHHHr Oup Tyxramra KelHUIMAA
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XaTOJIMK [o3ara KeNajd, OK Traycc DIOBKHH XOJAM YYyH Xarolu
3XTHMOJUTHIH Ky#igarnura Teur 6ynamm:

OXHPIH CTaHIHA EKH IOKOPHAArH PereHePaTOPHHHT YHKHIOHAa

[1 1] 1 .

8)

PereHepaTOpHHHT KHPHILIMAA

6)

Ty3aTyBUYH KyPHIMAHHHT THKHITHI 3

UK -9 erapaBHii KyPHIMAHHHT THKHIHAA

A Y A A,

1y )

TUA-TaKT 9acTOTATH &KPATKHYHHHT YHKHIITH/ A

1onpnnnnon.

AK-acocHit Ky[IHIIMaHHHT THKHITHAA

Tt

a)

€)

T -9HKHI HMITYJIbCIIAPHHH 1aKITTAHTHD THHHHT KHPHITHA

1 M [1 1,

>

*) t

3.16-pacm. PereHepaTop HIINAIIMHUHT BAaKT OYiinia quarpaMmacu
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D, = —l T e.tz/gql dt R

270 Y
6y epaa Uy-uerapaBuii kywranuw; o-UK KupHLIMAary WOBKKUH
KyBBaTH.
YerapaBuii KypuiMa KHPHMIIMAArd CHTHA/IIOBKHH HHcOaTH
pEreHepaTOpPHUHT  XamaKWTra  OapmoOlIHIMK &KH  XanaKMTAaH
XUMOSAJIaHIAHIKK Yi4oBH 6O, y KyHnaaru4a npoaanaHamm:

A, =201gU—”',
o

6y epma Uy~ 4erapaBuii KypuJIMaHMHI KHMPHLIMAArH MMITYJIBEC
aMIIMTYAACHHHUHT MaKCHMaJl KU MaTH.

XaTonHuk OSXTHUMOJUIMTHHH  OeBocHTa  aHMKJAll, XaTONHK
ko3puumentd (XK)HM ¥nvamira acocnaHraH, y XaTOJMKJIAPHHHT
naiao 6ynuL 4acToTacH OpKaJlM aHHKJIAHHO, XaTONUK 3XTHMOJUIUTHHH
aHHKJIAIIra Xu3MaT KUIaau.

Xartonuk ko3pdHUUHMEHTH HOTYFpH KaOyn KUJIMHIaH paKamiH
CHTHaJl 3JIEeMEHTIApH COHMHHHI ¥nvanurap onu6 Oopwirad Bakr
JaBoMHuja Kabyn KWIHHTaH 3JIeMEHTIapHHHI YMYMHH COHHra HHcbatu
OpKaJld aHUKJIaHAJu:

K, =N,/N=N /BT,
6y epaa N,-HOTY¥pH Kabyn KHJIHHIAH 3JIeMEHTap (CHMBOJUIAP) COHH;
N-yMyMmuii onuHrad sneMeHTiap coHM; B-ysatum Tesnury; T-yauawm
BaKTH.

3.8. Pakamuu y3aTHII TH3HMJIAapH/Ia JHAHUABHHA KoAjlam

Pakamnu cHrHauiap Typiad-kabewid (2NeKTp Ba ONTHK TONAJH),
paguopese Ba HYNJOWNIM alloka JIMHUANAPH OpKalM Yy3aTWIany.
QdoiiganaHuna&ran TapKaTHI MyXWTHra Kapad JIMHHAMArH CHrHal
rnapaMeTpiapHura, ajokKa JMHHACHHUHI TfapaMeTpiapura aH4a MocC
kenaaurad Kunau6 uuuioB 6epunamy. By TanOMpHHM JTMHHABME KoAnaw
Aeitunanu, yHAaa ax6opoT CHrHaJMHMHT «1» Ba «0» CHMBOJIapH
TaBcudH JHMHHA [apaMeTpilapHra aH4Ya SAKHWH OynraH pakamid
cuUrHawiap 6unad anMammHaau. JIuHugsui kofnaw tydainm oNHHIaH
paKaMIIi CUTHAITHU JUHUAGUN KOO JeHUTIAH.

JIunusBuil koAnapra Kyt qaru tanabnap Kyiiunnamu:

JEKOACPNAIUHUHT OHp XWUIMIMIH, SBHH paKaMlId JIHMHHUSA
CHTHATHAAH, HKKUIHK CHMBOJUIADHHHI GOLIAHFUY KETMa-KEeTJIMTH OHp
XMJ 6¥H6 WaKTaHHIIM Kepak;
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pakamJId JIMHHA CHUTHAIMHHUHT 3HEPreTHK CHeKTpHJa mac
YaCTOTAIM Ba IOKOPH YaCTOTAJH TAWIKWI 3TyBYHJIAp Hacaiiran 6ynum
Kepax;

pakaMJIH JIMHHMA CHUTHAIHAA HMIYJIBCIAPHUHT FOKOPH 3HWIMI
TAbMHMHINAHTaH OYNHIIH, SHHH TaKIJIM HMHTEpBA/UIADMHH aHUKJIOBY
HMIYJIECIAp COHH OYHK KOH («HON»)Jap COHHAAH aH4Ya Kyn Oyaum
Kepak.

DoiiganaHunaérrad TapKajauil MyXUTHra kapab Typiu JTMHUABH
Koanap KyyuiaHwiaanu. Papuopene Ba dynnonuty NuHUsNapaa, Macanal
TYpAM xunpard ¢asaBHH Ba  vacToTaBHH  MaHMIYIANUAIA
dofijananunagn. OnekTp KkaOennH ajnoka JHMHHANApUAA pakami
CHIHA/UIapHH ¥3rapMac TOK HMIYJIbCIIAapH OpPKAIM y3aTUII TapKairal
ByHpa nuHUszard cHrHaap MKKH CaTXiM Ba KyN caTXiId Oymum
MYMKHH, KYNMHHYa Y4 CaTXJHM CHTHaulap KymnaHwnamd. Mkku catxn
CHrHaJUTap KOAJAIl >XapaéHuja «+» &KH «-» Ky4naHull KUHAMaTHH
Kabyn KWIMIIK MyMKHH, Y4 CaTXJH CHTHauIap 3ca «+», «-» Ba «0
(6ymr >xoif) kuiiMaTHH KaOyn Kuwiagd. Pakamiid ONTHK TOJIAH Y3aTHI
TH3UMHHHHT JIMHUABHH KOIJIapH KOAJIAII xapaéHuaa «+» &k «0» (61
xoOHf) KuiiMaTiiapHd KaOyn KHAYBYM HKKH CaTXIM CHTHaIIapH
uonanaiau.

Karop xonnapaa pakamiH curianiapfaH OMp XuJjl CHrHaJLIapHHUE
y3yH KeTMa-KeTJINTHHH, UWIYHHHTAEK, AaBpHUi paBUIIJAa TaKpOpJaHH
TYPYBYH CHMBOJUIAp AAaCTaCHHH YHMKApHO Tauuiam ydyH, OolltaHFH
HKKHJIMK CHTHaJM, JMHHMABUH KOUlall OJAMAaH Kylmum4ya KaHTaja
KOJUTallira Ay4op KHJIHHaau, OyHJa y Tacoauduit OKUM XyCcyCHsITUTa 31
O6ynanu. Kaiitagan kopnawa 6axxkapunaauraH TanOUPHHM, CUZHQIH
ckpembnaws nefinnany Ba y OoilnaHrM4y CHrHaIHH MabiyM (2n-1 1
TeHr, 0y epAa n-OyTyH COH) CHMBOIUIAp COHHra 3ra COXTa TacoaudH
ketMa-keTnk (CI'K) ra «2-momynu 6¥iinyay kymmimjgaH uOoOpaTAu]
AHuknanran Oy KeTMa-keTJIMKJIap Y4 Tacoauduii  Me30HH
KaHOATIIAHTHPAJIH:

KeTMa-KeTIIMKHUHT Xap Oup maBpupaa «1» cumsosuiap couu «0

CHMBOJUIAD COHHMJaH, OMp COHMZaH karra OViMaiiguraH COHr
¢apkranany;
Oup Ba HOJUIADHUHT SPHM CEpHAJIapH KeTMa-KEeTJIUIH HaBpH AaBOMHUA
y3yHIUK lra, TypTAaH OUpUHHKH-2Tra, CaKkKn3faH OMpUHHKU-3ra Ba X. I
ra Tedr. by maBoMHiINK y MabHora sra GYnrysra Kajgap JaBOM 3Talk
Bup xun pakaMiap keTMa-KeTJIMTHHY cepus Nelinnany;
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arap KeTMa-KeTJIMKHH, KEeTMa-KeTJIMKHUHT JaBpH JaBOMHJa
cuMmBoN O¥iiua xap KaHAal LMKJIMK CUIJDKHII OWJIaH CONHIUTHpHIICA,
MOC KeNHIIJIap COHH MOC KelMaciuKIap COHHAaH OWpJaH KaTTa
6¥nMmaraH coHra (apk Kunagu, LUMKIHK CH/DKMINra 3ra Oynran Oy
KEeTMa-KeTIUKHH «2 momynu Oyiimuya» Kymaérranja 3ca OoLuTaHrH4
KEeTMa-KeTIHKHHHT SHIM LHKIMK YpUH aiMallTHPHIUIADH BYXXyAra
Kenaju.

Macanan, n=4 6ynraHga, IOKOpHIa KypcaTtuiaras TanabnapHu
KaHOATJIAHTUPYBYU coxTta tacomuuii kerma-ketnuk 000100110101111
kypuHura 3ra 6ynaau. by kerMa-keTJMKIard cuMBoOJIap COHH 15ra
TeHr. YHAa OMp pakamMu coHd 8ta, HOUIap COHM 7Ta ra TeHr, Oy
OMpHHYM ME30HHH KaHOoaTHaHTHpagd. Y MKKHHYH ME30HHH XaM
KaHOATIIAaHTUPaAH, UyHKH Oy KeTMa-KeTJIIHKAa CaKKWU3Ta Xap Xuil
cepusanap Oop, wly xymuagaH OMp pakaMJIapHHUHI TYPTTa CEpHACH,
HOJUIADHUHT TYPTTa CepHACH MaBxyd. YiapAad OHp pakaMHHHHT
HKKHTa CEpUACH Ba HOJUTAPHUHT HKKUTa cepuscH (8 TagaH 4 TaCH)HHUHT
y3yHaurs 1 pgan, OMp pakamiapu Ba HOJUIADHHHT OMTTa cepuAcH
(8TagaH 2TacH)HMHT Y3YHJIHTH 2 JaH Ba CaKKH3Ta CepuUAfaH OHTTacH
yuta HonjaH ubopaT. KeTMa-KeTNHKHH CHMBOJUIADHHHT XOXJaraH
COHMra CHWJDKMTHO Ba yHH OoOLUTaHFMY XONM OHNaH COJNMINTHPUO,
3-Me30HHHUHT TYFPHJIMTHra MINOHY XOCHJ KHMNHII MYyMKHMH. Macanas,
KyHHJarMHU y4YTa 3NeMeHTra CHIDKHTHIITaHfia:

000100110101111
111000100110101

By catpnapna cumBomnap 7 MapTa MOC KeJHWIUM Ba 8 MapTa Moc
KeJIMACIIMKIAapHHH KYpUIl MyMKHH. «2 Moaynu O¥inya» Kyiuum
111100010011010 xeTMa-KeTIMKHHHT XOCHJI OYnuiuMra oiaub xenamu,
0y KeTMa-KeTNMK JacTNabKh KeTMa-KeTIMKHHHT IHKIMK  YpHH
anmMallHHUIION XMcoOnaHazu. IOkopuaa kypcaTwiraH y4yra MeE3OHHH
KaHOATNAaHTHPYBYH COXTa Tacoaupuii KeTMa-KETAMKHH MaKCHMall
y3YHAMKKa Ora KeTMa-KeT/IHK Jeiiunagd Ba y Teckapu OOFNaHHLLUIM
CHJDKUTHLI perucTpiapu €paamupa waxuiaHagu. Onataa n>10 kunub
tannanaau, Oy 1023 cumsonpman xym GynraH cumBonau CTK HuHT
Y3YHJIUTHIa MOC KeNlaflu.

KHpHII WKKHIUK OKMMH Ba MakKCHMail Y3YHJIMKKA 3ra JAaBpuil
TAaKPOPJNAHYBYH KeTMa-KeTNMKHH Kymmiu Tydalnu xocun 6¥nran
CHrHaJl cOXTa TacoAudMil curHal XYCYCHATHHH CaKjJaigM Ba YHH
ckpembrnanean cuznan aeitunamy. Yuaa «O» Ba «1» CHMBONNApHUHT
nafigo 6ynMU 3XTUMOLTMIH OMp XWi, WIYHUHT Y9yH k Ta HomnmapjaaH
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TapkuO TonraH CepUsNIAPHUHI KETMa-KeT XOCUJ OYIHIN 5XTHMOJUTUFT
p=0,5k ra tenr. k=20 O6ynraunma, p20~10-6 6ynanu. bynmail curHa
YHIAH CHHXPOHM3AUWsIAIl CHTHAJUIADHHU KpaTHO ONHIN YYyH aHy
AXIIN XYCYCHATIAPTra MOITUKIHP.

CkpeMOmnnaHraH JMHUA CHTHAIH JeKOAUpNaHaéTraHjga, HUFHHI
pakamnu curdHangadH CTK Tamkun 3TyBYMHM 4YMKapumn Ba OyHHH
XHcobura OOLLTaHFHY paKaMJIM CHTHAJTHH TUKJIAW cOaup 6¥nanu.

Opatmaru MMKM acocupma Ttamkun kxuwnuHradi KBA y3aTul
TH3UMJIapUia KBaHTJIAHI'AaH KHPHII CHTHAIWHUHT Xap OHp caHOF
(mmckpern) Oapua Ooluka CHrHaIapAaH MYCTaKWI  paBHLIA
KOZJIaHAH, AbHU UXTUEDPHI Tacomuduii cUrHaIap xkoxjiaHanu. bupo
CYy3nmalllyB CHUTHAJUIADUHMHI TaxJIMJ¥ LIyHH Kypcaramuku, O
JMCKpET[aH OOINKAcCHra YTHAraHJa OPTHUKYATHMK Naiino 6ynamy. Enma
€d oxofnamiraH JUCKpeTnap YpracHAarn KoppensauMs Japaxac.
eTapAnya KaTragup (koppensuus kodpouuuentu 0,85 maH kuum
O6ynmacnurn  kxepak). [emak, opmatmaru HMKM ga oprtukyamu
KOJMAIUHUHT aH4Ya 3¢dekTuB ycynnapu XxucoOura y3aTHiagrra
YacTOTANap MOJOCACHHM MablyM AapaXkaja TeXall MYMKHHIHMIHH]
KkypcaTub 6epany.

KomnaHraH CUTHaJHUHF y3aTHLU TE3MIHHH KaMaHTUPHII Y4yl
cy3nallyB CHUTHAJIMHUHI KYLIIHM JUCKPETIapH ypracuparu Kope
NAUMAAAH TAalIKapH, OOMIKA OPTHKYATHK XHIUIAPH: aMIUIMTYAANapHUH
HOTEKHC TaKCHMJIAaHMIIIH, CHIHANIArH AaBpuitnuk O6unad 6ornuk 6ynra;
KOppeJslus, acocHii TOH JaBpiapH Ypracuzarn KoppensuusaaH
c¥3nanmyBHUHT CycTNUTH 6unan, cy3namys YpTadajaHraH CIIEKTPUHHH
HOTEKHUCIUrH OuNaH Ba CY3JallyB CINEKTPUHHHT KHUCKA BAKTJIHJIHII
6unan Gornuk GYnraH OpTHKYATHKAAH XaM QoiiaiaHuI MyMKHH.

3.9. Konsnamaasr gapxiaps, KoMJIaHAAAraH yeyaapsa, Pakamian
y3aTHII TH3AMJIapH HEpapXHACH
3.9.1. Anpdepennuaan uMNyJibC-KOATH MOXYIAHA

Onarparm uMmnynbc-koanun Moxynsuwus (MKM) Huer pakamm
CHTHAMHH Y3aTHII YYyH 3apyp OynraH dacroTajap MOJOCACHHI
Ku4paliTHpHIIra KoJi KOMOHHAUMACHHHUHT paspsIapHHH KaMaiTHpHD
xucobura spummMnagy. by KBaHTIAlN KagaMHHHMHI KaTTalallHIINra
J€MaK, CHTHAJTapHHHI KBaHTJAll IIOBKUHJIADMIAH XHUMOSJIAHTaH
JHTMHHHT nacajiuimura onu0® kenagd. CiznamyB cHUrHaUiapy
SIIUTTHPHII Ba TeNeBUACHHE CHTHAJUIADHHUHI EHMa-8H JKolinamiral
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CaHOK/Jap YpTacuparu KoppelsuuoH Gornanuninappad doiinananub,
KBaHT/all Ba JEKOOMpIALlra MYyT/IaK CaHOK KaTTalMIHHM 3Mac, Oanku
OOLILIAaHTMY CHTHAJTHUHT OJJMHIH Ba KeHMHTH CaHOKNapH ypTachaaru
(dapkHH ny4op KMIHMLI OpKaltH Oy kKaMYHIHKHY GUpMyHYa kKaMal THpHII
MyMmxuH. Koanaiira caHoknap ypracmpard ¢apk Ay4op KHJIMHaJura
y3aTHII TH3UMHHH pakamuld dapriaHyBYd TH3UM JeHunany.

Canoknap ypracuaard gapxnap Auana3oHd CaHOKJIApHHHT ¥3uAaH
kuuuk OYnranmuru  caGabmu, ¢apk KaTTaJMrHHH KOQJIAl  y4yH
AMCKpeT/alll yactoTacHiaa, xyaad ogargard MKM parm auckpernain
yacToTacuia 6ynrauunex, kam paspaorap tanab xuinMHamu. Pakammu
CUFHANHUHI OyHAal WAaKIMaHdmM YHM y3aTHII Y4yH 3apyp OynraH
4acToTajIap NMONOCACHHUHT KHYpaiuIIKura onub Kenaay.

Pakamin CHUrHaNHMHI LIAKINAaHMILKHAA KBAaHTIAll Ba KOAJalira
UKKH EHMa-EH >KoiylaluraH caHoknap ypracuiard ¢papk CHrHaId Ay4op
KUIMHAIWraH pakaMiH CHTHIHMHT [IaK/UIAHUII YCYNHHH AH¢de-
PEHLHaJl UMITYJIbC-KOUIH MoRymauus-JUKM neitunanu.

Pakamnn  curHanad  JJUKM  acocupa  makUIaHTHPYBYH
KypunManap TtynnaMuHd  JUKM-xozep ne6 aranagd, Teckapu
y3rapTupHLLIapHH 6axapyBuH KypuiMmanapau aca JJUKM-nexkonep ne6
aranagy. JUKM-koxep Ba [AUKM-pexkomep Oupranukpma JIHKM-
KOJIEKHHU TALIKHII KUJIa H.

OnavHIH KMpHMIU CaHOFMHM 6eBOCHTa aHAnor XOoTHpaja 3caa
caiail Ba (apKHH OJHWI Y4YyH aHalor ailUpHIll KypHJIMacHAaH
tdotipamanum JJUKM-kogex yuyH EHMa-€H KolinamraH caHOKIap
(bapxkuHH ONMUIHUHT OJAUHA YCynH xucoOnaHamu, keiiud 6y ¢apk
y3aTHII Y4yH KBaHT/laHaau Ba KogjiaHaau. KaOyn KMIHIIHHHT OXHpHAA
Kabyn KuJIMHraH pakamJjiap KeTMa-KeTJIHK Jactnal nexojepliaHany,
HaTHXXajfa caHanaéTraH Jlax3ala CHUTHAJHUHT KBaHTIAHraH YCHILa-
PUHHUHI KETMa-KeTJIM[W THKJIAHA#W, CYHrpa HHTerpatop épaamupa
KeTMa-KeT KYLUHII OpKaJii yJiap CHIHAIHUHT BaKT OyiiMua akpaTuirad
6ynawiapyHd KBaHT/IAHTaH KeTMa-KeTJAWMrHra Ba YHOAH KelHH
OoLIaHr MY aHAIOT CUTHAJIHIA Y3rapajH.

JIUKM-konekHUHT OyHaa#l HULTALUMHUHT TY3HJIHII cXeMacH 3.9-
pacMaa kypcarwirad. by epma kyhHuaarn Oenrunammnap Kabyn
kunuHran: KUY®-6upnamun (axboOpoT) CHrHANMMHr YacToTajgap
ronocacMHd yexamra Ba C(t) CHMHanH{ MIAK/UIAHTHPHLIra MYJDKan-
JnaHrad Kyl yactotand ¢uietp; K3-C(t) curHanHu T, mauckpernain
JaBpura TteHr 1 Bakrra Ke4YHMKTHPYBYH 3ieMeHT; KO unkummaa
C(t-T7 xypuHMIDJard curHan wawmadapy; JK-aliupuim Kypunma-
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CHHHHT YpuuHH OocyBun auddepeHuHan KydalTHprud, YHHH
wikumuga C()-C(t-Ty xypunumpary ¢apx CHrHaaM xocun Gymamu
Huckp-JIK uuxkumupard ¢apK CHrHaIMHH f; vacrtora Oumar
IUCKPETJIAaHIHN amajira OLIMPYBYHM AMCKPETH3aTOP, YHHUHT YHKHLUHJE
r(nTy curdan xocuin O6¥namu; Komep-ZIUKM pakaMid CHIHaJIHI
HMIAKIIAHTHPYBYM KOMUIOBYM KypuiMa; Jlekomep-Kabyn KuIIMHTaE
paxamnu JIUKM curnanay ¢papk CHTHAIHHUHT CAHOFUIA ¥3rapTUPyBUE
AeKOAepoBYHM KypuiiMa; VIHTr-fekoaep MMKHIUAary r(nT; CHTHAIHE
6oCKMWIN CHrHaJNra Y3rapTUpYBYH HHTErpatop, OOCKUWIM CHrHAJ
kabyn wwiruugarn KU® é&ppamuna C(f) curHanmpan KBaHTIal
moBkiHaapy Ba JIUKMra xoc 6y3uiIMILNapHUHT MaBXy/[UIHrH Ounar
tdapknanysuu C(t) KypHHALIATH CHTHANTA Y3rapa.

3.17-pacmpaa, y3aTyBYd KHCMH TapKHOH/Ia TeCKapH aJiOKa 3aHXKUPE
MaBxyx ©Oymran JJUKM-xozek cxemacu wudonanaHrad; Teckapr
60FnaHUm 3aHmXKUpHIA AEKOAEP Ba HHTETPaTOp MaBXKya.

Kuao
™icg
eV
CO-CETy Jup  Konep Rexonep  Hum Ko
) .
i ” ~
T -II'K —/L» 21+ / f - ~Av CI0
b oram '
Ci-Ty fy

3.16-pacm. Ananor [JAKM-KOAEKHHHT Ty3HIHII
CXEMacCH.

OnauvHTY KHPUII KATTAWIH CAHOK KHMMATIAPUHMHT KOJJIAHTAH
dapknapy  HuFumaguraH TeCKapd  alOKa  3aHmXHpH  SpAaMHUJAE
THKJIBHTaHJIUTH cababnu, 3.17-pacmaaru xoaek cxemacu 3.16-pacmaary
cxemara KaparaHpa aHya MypakkaOmup. XakukartaH Teckapu anoKe
3aHXUPHAArTH CHUTHAJI KMPHIU CHTHAIMHHM aHuKIaiau, Oy aHuKIam
CAaHOKJApHUHT' KOINMaHraH (apKIapUHH HHTerpajUlalliHd  aMaira
OLIMPHIIANH.
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3.17-pacm. Teckapu 6ornanunum JIAKM-KoaeKHHHT TY3UITHII
cxeMacy.

Teckapu anoka 3aHkupura sra 6ynran JIMKM-koaek HUUTAMHAHT
apsayumurn  wyHpadH  ubopatkd, OyHZa KBaHTIAll IIOBKHHJIApH
yeKJiaHMaraH Xonaa #wrunmaiign. KsanTnam 1m1oBKMHJIAPHHHHT
HUFHJIMIIA HATH)KACHJA TECKApH aioKa 3aHXUPHAArd CHTHAJI KMPMII
CHTHAMAAH derjamica, y Xonga «apk cHrHanM HasbaTzard
Ko/taHaéTranga Oy JeTiaHMII aBTOMaTHK Tap3ga Hykomagu. Teckapu
anokacH OynMaraH TH3MMAQ JIMHUSHUHT KapaMa-KapIii TOMOHZAaru
OXHpHIa OKoMiamraH JpekoAep OWNaH INAKUIAHTHPHITAH YHMKHIL
CHTHAJIM KBaHTNAHI IIOBKMHJIADMHM YeKJaHMaraH XoiAa HuFuimu
MYMKHH.

JUKM-gekogekHUHI MIUIAl OpPUHOHILUIADHHH TYILIyHTHPYBYH
BakT Oyitu4a quarpammanapu 3.18-pacmaa xypcaTuiraH.
t; OomnaHFHy Jlax3aja WHTErpaTop 4YMKUIIWAA cHrHan Oynmaiiny,
audpdepenunan kyyaditapriud (JIK) umxuimmmugary curaan sca y3iaykcH3
curHanra Tyrpu kenagu. C, aMINIMTYAanM JUCKPET CAHOK Komepaa
KBaHTJIaHaJH Ba KOJJIaHAAWd BAa CYHIpa AEKOHED OpKanmud HHTErpaTop
(UHTr) ra xenu® Tymagw, y CaHOK aMIUIMTYAacHHH tp jnax3a (avHU Tp
JUCKpeTJIalll AaBpHra TEeHr BaKT)raya scia caxiaigu. Curnan t, naxsajga
JIKuuur unBeptopnamMaiiauran Kupumm (+) aa C, aHajnor cHrHaiura,
uHBepTopnoBuM Kupumm (-) ga sca C, ra tenr 6¥nagu. JIK duxuinpa
AC=C»-C; ¢apx curnamuuu onamu3. By ¢apk KkBaHTIaHraH Ba
KOUIAaHTaHAaH KeliMH JMHUAra &HMa-8H OKOWIalraH  MKKUTA
CaHOKJIapHHHr ¢hapkura Moc OViaraH Kox KoMOHHauWsiIapu Kenub
TyLIaJH.
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Aekoaep THKHIDHTAIH CHTHAIHH HIAaKHITTAHTHPHIL

ey

3.18-pacm. KM curuai wakinaHUIIPHART BakT 0yiinua
IuarpaMmanapu.

C, caHOKJIap aMIUIMTYAACH TECKapH ajioKa 3amXHpHAArd AeKoJef
OpKaJu MHTerparopra kenu® Tyllaau Ba y WHTerpaTopja tj jlax3araua
caknaHami. By naxsama sHa AC, ¢apkHH aHMKIall, yHM KBaHTJALL,
Ko[Iaul Ba LI K. cogup Oynamu. MHTerpatop YMKMIIMAArH CHIHAJ
aHallor CUrHaiugaH karra 6ynraH Bakr (t;) ma JK uukuumpgarn ¢apk
maHQui OyYnamu. KsaHTnam, ko4sall Ba JeKOAeplainaH KelHH
uHTerparop uukuimuga AC; cHrianHuHr wy ¢apkka TEHT KaTTalHK
6unan MaHOwUii cakpal cogup 6y nanu.

CurHannmapHyHr BakT OyiiM4a axparunran GynaxiapUHUHT
dapxrapuHi aMIUTUTY[JacH, CHTHAUIAPHUHT BaKT GOYiiHua aXpaTWiraH
6ynakiapyHUHT Y3MHUHT  AMIUIMTYJacufaH Kuuuk Oynumu 3.18-
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pacMaaH KYpuHUO TypuOAM, WIYHHHr Y4yH OUp XMJI KBaHTIaAl
Kagamuaa JIUKM paru kox koMOuHauusnapuja paspsajiap COHH
onataard MKM narura uucbaran kam 6§nanu.

JVIKM HHHT capafopJIMTMHHM KyHHOard MHCOJI OPKalH H30XJIaLl
MymkuH. 800 I't yacoranu Ba U, aMnianTynanu KyidHaarn cHHycoupan
curnan JJUKM acocupa y3rapuuira gyqop 6ynaérrad 6yincuH:

e(t)=U, -sin 27 -800¢.

dapx CHTHAIMHHHT aMIJIMTYJAcHHHU c(t) Hu auddepeHmamna
Ba Oy ¢)apkHH CHrHaJUIApHMHI BaxT OyiH4a axpaTHiaraH Oynaiuapu
ypracugarn BakT Oyiinua uHTepBan -I,=1f,=1/8000 ra (O6y epna
/2 =8000 T'LI-IMcKpeT/Ial YacTOTacH) 6¥IHLI OPKaJH OJIMII MYyMKHH:
dZ—?)=UC-27r-800~00527z-8001 ;

Ac(t),.,.. =U. - 27 -800/8000 = 0,628U, .
Pazpsagnap conumHu Texauml Ky#Hupgarn ¢opMyna  OpKaJid
aHUKJIaHaIH:
log (1/0,628 )= 0,67 pa3psn.

Kypub uukunran muconm Ky#HHaaruda xynoca KHIMIITA HMKOH
6epamu: JIMKM acocuna Tallkuin KWIMHTaH Yy3aTHIl TH3HMHZA
omaraaryu MKM i TH3umparura kaparaHza 2/3 mapra kam 6yirad
pa3paanaH 6upaaii poifnanaHuin MyMKHH.

JUKM HuHT koziepiapy Ba JeKOepiapy CUrHalra UIUioB GepHil
HIIUTAPHHUHI aHaNoT Ba PaKaMJId 3aH>KUpNapu ypracupaa 6ymuHMIIHTa
Kapab, KynruHa ycyinap opkajii scaluiid MyMKHH. Mnoxu 6ynmaran
6upon-oup xonma auddepeHurarnam ($apKk CHUTHAIMHH IHAaKJUIAH-
THPHULI) Ba HHTerpayuiaill GyHKIMACHHH aHAJIOT 3aHXHUpliap BOCUTacHaa
aMaJra OLIMPHIN MyMKHH O¥iica, aifHi BakTAa WIOxH OyyiMaran Goika
Oup xonna curHauiapra OepuiaguraH 0apya HIUIOBNApDHH paKaMITH
yCyn opkaiu Oaxapull MYMKHH, CAaHOKJap 3Ca KWUpPHINra OJaTAard
KM curHanu KypuHUIMAa Keaub Tylmaau.

Ananor aubdepeHumaioBus Ba HHTerpaviosunwm JTUKM
TH3UMIapuAa (apx CUrHaIM aHalor-pakamid Y3rapHilra, Teckapu
aNoKa 3aHXHMpUJA 3Ca YeKIaHraH JHara3oHra sra ¢apk CUIHANHHMHT
Kol KOMOHMHaUMA TYFPUAAH-TYFPH paKaMIM-aHAIOT Y3rapHuira Qy40p
OVnamu. HHrerpanmnamiga — aHalor  JKamJIOBYH  Ba  XOTHpa
KypuiManapuaas QoiaanaHunamm.

Huterpaymamn pakamian kypunumnga 6axapunamguran JUKM nu
TH3MMNIAp KyiaHuna 6Gomnanau. Qapx CHrHANHHHUHI KOX KOMOHHa-
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LHACH TeCcKapM ajloKa 3aHXHpHAa KaHTajaH aHajlor KypHHMINL:
TYFpUIaH-TY¥pH Y3rapHily YpHUra y >KamJlaHaJW Ba OJIOHHTH KHPHI
CAaHOFMHH paKaMJIH KYpUHHIIJA ONHMII y4YyH perucrpia TYIUIaHaIH
Cyurpa Teckapu anoka 3aH)XMpPHJaH aHAJOI CUIHANMHH YHKAapuO onHI
yYyH CHTHAIHHHF TYIMK XWHAMHK [ManasoHuAa KYJUTaHWUIanurat
pakamIn-aHasor y3rapTHpruigas QoiianaHuna .

¥Oxopu napaxana nuHTerpauMsnaiimuran (axnutiaimuran) (KON
HHTErpajll MHKpOCXeMalap TeXHOJOHACHAArH IOTykiap cababnu
curHara Oepunaguran Gapya HIUIOB paKaMiH MaHTHK CXeManaj
épaamupa Oaxapunagurad JIMKM TH3uMiIapy KeHr KyIJIaHH
Oowutanay. AHajor-pakamiM y3rapTHprud TYIMK aMIUIMTYyJAa JHana
30HJIH CAaHOKJIapra MyBOQHK KOJ KOMOWHAUHANAPHHH MAKLIAHTHPAL
(onmatmaru KM cuHrapu), cyHrpa yJap pakamiiy ycyJs OpKajik OJHHrai
OJITMHIH KoJ| KoMOUuHauuanapyu GunaH Takkocnasamu. by xonzaa ananor
paKkamny ¥3rapTHprud KHpHMLI CHTHAUIApHHMHr Oapya JAHHaAMHUI
J[Mana3oHnAa KOA KOMOUHAIMJIIApUHH INAK/UIAHTHPHINH Kepak, aliHi
BaKTla, XyIOW aBBAITH Xoigaruaek ¢akat ¢(apk CHrHaIApHTHH:
HIIIOBra y4panu.

Hexonepnap roxopujia Kypu0 dYMKMIraH ydra BapHaHTHHH
XaMMacuJa XyNJH TerdilaH KOZEpJIApHHHI TeCKapH ajloka 3aHXHDI
cUHrapu Mmaekera sra Oymaau. By TeckapH anoka 3alKMpHIa KHpHL
CHTHAIM anppoKCHMAUMACH (CHTHATHHHI QUCKpEeTIAllHUHr  OHj
JaBpHra KeYHKMINH)HHHI MAaKUIaHMmM OuilaH OoFnuMKOMp. Araj
JUKMcHrHaIHKMHT Y3aTHII TPAKTH/A XaTONHK CORUP OynMaca, y X0
JEKoZep uMKHINWAArd curHan (puibTpraliiapAad OMOMH) Teckap:
anoka 3aH)XHpHAark curHan 6unaH 6up xwmn 6ynamu. lllynnait Kuim6
TECKapH ajloka 3aHXHpHJard CHUrHal KUpHIO CHTHAIMHH KaH4a aHH]
Kuwub Takpopiaca, JeKojiep UYHMKMOMJAr# CHTHaJI XaM KHpHI
CHTHAJHHM Iy Kajiap aHHK KUIHO Takpoprnaiau.

Oaguaaan aiiTa0 GepyBYm JAHREBHH KypHJIMAIH TH3HMI:
yxmam paddepeHnEan HMIOYJLC-KONMH MOAYISANHSA. YMYyMHI
HykTau Hasapian JUKM-kongep onmuHAaH aiitu6 GepyBuM NHHHABHI
KyPHAMaHMHI Maxcyc TypuHH wuojanafian, OyHAA CHIHaIHHHI
KHiiMaTH CHrHan OJIMHIM CaHOKIAPMHHMHI 4YaMmana® kypuirat
furunancH cudaTuAa MaKUIaHaAH:

k
' (6)=. @,c,(t —iT), (3.63
i=1
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6y epna c’(f)— CHTHATHMHT t BaKT Nax3aCHIArH ONAMHAAH aHTMIIFaH
KUMMaTH; c,,(f-iT)-i TakT HHTepBaIMAa t Nax3ajaH onauHru t-i T
Nax3ajard CHTHAJIHHHI CaHOFM; & —KaHpjail 4yama OunaH cursannap
CaHOFM XHCOOra ONMHAETTaHMHH KYpCcaTyBYM ONAMHAaH aliTHO Gepuii
koadpuLeHTH.

JUKM-kofepHHHI TECKapH ajioKa 3aH)XXHPUOArd CHUrHaJ YHHHT
KeHHHIH CaHOK KMHMATHHHHr OUpPUHYM TapTHOMHHM ONAMHAAH aiTHO
G6epumHyu ndopanaiiay, caHoknap kuitMatiapu ypracuaaru ¢apkau sca
onauHAaH aitHO OepuUUIMK xaToNMK Aeimnagu. butra caHok OVitnua
oNnAMHAaH aiiTn6 Oepul xonuaa

¢'(f)=ac,,(t-T). (3.64)
®dapk cvrHaIn

eylt)=c () —c'(t)=c,,lt)—ac,ft~T) (3.65)
(Dapl( CHTHAJIMHHHI JUCIIEPCHACHU
cl=0l+a20} -2R(T ) ’a, (3.66)

6y epaa R(T)-curHanHHHT MeBEPIAHTAH KOPPEIALHOH QYyHKUHACHHHHT
KMHMaTH; y CHrHaMHMHT T AMCKpeTnall WHTepBaMra CHDKMTHITaH
KMHMaT/Iapd ypTacumard CcTaTHCTHK OofNMaHMMWIHM  Hdomanadiay;
o} —~ CHTHAJI JUCIIEPCHSACH.

dapk CHTHAIMHHMHT KuitMaTH KaH4a kumk 6¥nca, JIMKM acocuna
TALIKAJ KWIHHIAH y3aTHII TH3HMHHHHF CaMapaJOpIIMIY LIyHYa IOKOPH
6ynanu. o} mucnepcus KuiMaTH MHHMMan 6ynamuraH o ONIMHAAH
alitu6 Gepum k0dPPUUMEHTHHMHT KUHMATHHH aHUKIAWIMK. ByHHHr
y4yH do [da xocunanu onu6, a,,, = R(T)nu anuknaiimus. By xonga

o2 =o2[1- R¥(T). (3.67)

R(T) HuHr HompaH ¢apkiu Xap KaHzall KuiiMatiaa o <o’
KYPUHHIILIArH TEHI CH3JIMK YPHH 3rajulaiay.

JUKM, ysaTHIIHMHT (apknap KOIJIaHAaJWIaH YCYJUIApHHH
TypnapugaH OYnuO, yHma onaumemaH aiitu6é Gepum koadduuHeHTH
o=Ira TeHr. ByHHHT Q3K MOXHATH LIyHAAaH HOOPATKH, CHTHAJIHUHT i-
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TaKTJIM JlaX3acHAard oOnguHmaH a6 Oepuin kuiiMati cuatiia,
CHUTHANHUAT OnmmHrH (i-1)-nax3acujgaru caHord kabyn kuidHagu. By
X0511a ¢hapK CUTHATMHUHT JUCHEPCHACH KyHHaarura TeHr 6ynany:

02 muor =202 [1- R(T)). (3.68)

R(T)>0,5 6ynranna, ucnepcus o} g, <o’ 6ynamu.

KpaHTnall LIOBKHHH, XaTONHKJIADHHHT acocuit manbau Xucob-
naHagy 1e6 Qapx TH3MMIapHAard CHIH&I-IIOBKHH HHCOATHHH
anuknaliuk. By THxaMk OViivda opTHKYA IOKJIAHHMIO OyiMaraH, SbHH
CUTHAIHUHT S 9HT KaTTa THKIINTH YHHHT HYCXaCHHHUHT Sy, HMKOH KaJap
SPHIIMINY MYMKAH OynraH KyHuparura TeHI  THIJIHTHAAH KHYHK
6¥iran Xo/tap y4yH YpUHIHIND:

Sw =|co| /T =8N|T =4NF,

6y epna |, |m - (apk CHrHaJMHHUHI MakCHMan KuiiMaTu, y o, 6unan

Ky#tugarn MyHocaGar opxanu Gornawrad: |c,| =k,o,, 6y epna kg

thapK CUrHaNMHHHT IYKKU-(akTOpH; S-KBaHTIAIl KanamMu Ba N-¢apk
CHTHATHHUHT MakcuMan KMHMaTH KBaHTIAlll KaJaMJIapUHHUHT YMYyMHd
COHH.

HKM y4yyH onTHMasl OJAHHAAH aiTHO Oepulll XONHAa CHIHal-
LIOBKHH HUCOATH Kyituaarura TeHr 6¥nanu:

L/
o™ W om_ I¢ l_Rz(T), (369)

Ké

Oy epma W.-curHan KyBBaTH Ba W, -KBaHTJall IIOBKHHJIAPHHHHT
KyBBaTu. [ITUKM yuyH 3ca:

AN
””"”*:(W_K.)W‘ & - ROT 70

CurHamHMHr BakT OyiiMua axpatwiraH 6¥naKiapHHHHT
ypTacumars Koppemsiius KaH4ya lokopu Oyiaca, W/W,, HucOar mryHda
katta 6ynamu. Gapx THsumiapy Ba UKM HU CONMINTHPHIN JUCKpETiaul
YaCTOTACHHHUHI YYKKH-(aKTOPHHHI KuHMaTHra TeHr 6yaranaa
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Nomr — 1 Ba r’ﬂlﬂ(M - 1
Tww 1- RZ(T) Myics 2[1 - R(T)]

(3.71)

6ynmumnHu xypcatanm, 6y epra 7, —ommuil MUKM yuyH curxan-
KBaHTHall IIOBKMHM HHcOaTH. CurHan caHoKnapH ypracuia
KoppensuMs OyiMaraHma, onTHMal oimuHAaH aiTuG OGepyBum
kypunManid TH3MM HMKM ra uucGataH adsamkka sra OynMaiinu,
JIMKM sca KM parura HucGataH 2 mMapTa EMOHpPOK O¥iaraH curHai-
LIOBKHHHHHI KMYHKPOK HHcOaTHHU TabmuHnaiau. R(T)=0,5 6ynranma
HWKM Ba IUKM naru curHan-moBkuH HHcOGarnap tenrmap. R(T)> 0,5
6ynranna, IMKM MKM ra sucbaraH ag3awnkka sra 6ynamny.

JdeMax, onTHMan onfuHaaH aWTHO GepyBuM KypunMmaiu ¢apk
tu3umu JIMKMra Huc6ataH camapanupok Oynamm. Bupok onrTmman
ONAMHAAH aiTHO OepHMlIHM amaira OLIMPHULI YYYH CHUTHAIHHHT
KoppenAuHoH GyHKuMAcuHM Gunuin 3apyp. ByHaan tawmkapu, Gup xun
CHUTHAJIHH y3aTHlUra Mymxamnab KypwiraH onguHAaH aHTHO GepyBum
KypHuMa 6olllKa CHTHANapHH y3aTHIIra caMmapacus 6ynagu. JJUKM na
CHTHan TYFpPUCHAA Xe4 KaHAal Taxpuba Ba Januiuiapra acocnaHMaraH
MabIyMoTAapiaH ¢oliganaHunMaiad Ba TypJIM XWJIJArd CHrHa/UIApHH
y3aTHLIAA ONOMHJAH aiTHO OepyBYd KypHiIMaHH KaiiTa Kypuil tamad
KWJIMHMaiIu.

OHOM KaHAall cCMrHaulap y3aTunaérraHnaa ¢apk TH3MMIapH
WKMra Hucbaran agsammkka sra 6ynummnn Ba MKM pan ¢dapxnap
KOANaHaJMraH ycyjulapra yTHIja ynap KaHaai yCTyHIHKKa sra 6yauim
MYMKHHJIMIMHH aHHKIaiinuk. By caBonnapra xaBob® Oepumn ydyH
KOIJIaHYBYH CHTHAJIAPHMHT KOPPENALHOH (YHKUHANApHHH OWNHLI
3apyp. Y3arunaérrad CUrHan 0 aH gy rada yerapaja TeKHC CHeKTpra
ara, ne® ¢apas kunaiimik. Bynpaii cmektpra Kyiuaard KypUHHIIOArH
MebEpNaHraH KOppeIsaUHoH QyHKIMSA TYFPH KeNaaH:

H) = [5i0(0,0) (@07

JlucKpeTnaul YacToTaCH 720y, OYNraHma, KOPPENALMOH
¢ynkuusa R(1)=0 6ynamu Ba Oynmali curHauiapHu koanmampa ¢apkiap
KOJUlaHaZuraH ycyJnapHu Kyyulam ¢oiipacusaup. R(t)>0 karranuru
3HepreTHK CHEKTPU KyHH YacTOTaap COXaCHIa YcaauraH CHrHaUiapra
Terunuiuaup. Cy3namryB curHand ydyH R(1) TaxMHHaH Ky#uzgaru
¢$opmyna opkanu udonanaHamm:

R(x)=e """ cos 29807 . (3.72)
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Tenedon curHanm y4uyH OMCKpeTJiall YacTroTacH f,=8 K1
6ynranma (3.67) dopmynara acocan R(T)=0,8 ra Tenr 6ynamu. By
KuiiMaTtHu (3.67) ra x¥iin6, UKM ra HucbaraH onTMMal OJNOHHAAE
aliTn6 6epHInAa CUrHAN-IIOBKHH HUCOaTHAaru ycTyHnuk 3 mapTta (5 at
JaH kaMpok) Hu Ba JIMKM na 2,5 mapra €ku 4 1B ra sKMUHHH TalIKHI
Kunamy, 6y 0,67 paspsaIHHHT TeXaJHIOUra TYFpH Kenamd (Hirape
Kypwiran Muconjaruaek). byHnaait ycTyHIMkHUHT TenedoH CUrHaIapk
y3aTHJIagTraHAa annapaTypaHd MypakkaOmalITHPULIHUHT  YpHUHY
KOILTAMIU JAPTryMOHAUP.

IOkopuparn xoppensauuoH (GyHKIMATa 3ra TOBYILTH 3ITUTTHPHI
CUrHallapu y3atunaérranjga f, =32 ki ra tenr 6ymamu. Llynr:

yxwam xucobmauurap 0y xonpa ¢apiap KOAJMAHANWraH YCYJLIapHE
K¥iuam Tydainm xocun 6yaran yetyHnuk 15 a1b naH KYnpoKHU TaliKul
STHIIHHH KypcaTagu. By koa xoMOMHanugcHIard paspsiulap COHHHE
HUKKH-Yy4Tara kaMaliTHpuIOra MMKOH 6epazu.

Acocui#i 3HepruscH Kyiid yacToTajap COXacura TYFpH Kelagurar
BHIEOCHTHANJIAD Y3aTHIaéTraHia YCTYHNHK aHYa IOKopH Oymanu
BupeocuriannapHi KaGyn KWIMIOHUHT ¥3Mra XOCHMTHHHM XHCOOT:
OJITaH XOJiJa, TEeNEeBU3HOH CUrHauiapHd ysatuiml yuyH JHWKM ny
KyJaml koA KOMOMHAUMsCHAa paspsalap COHHHHM eTTH-TYKKU3TaAar
TYpT-GelnTaraya TyLIMpHIIra HMKOH OepHii HCOOTIaHTaH.

JUKM pma kuuuMKk KaTTaldkigard ¢apk CHrHajUlapy KBaHTIIa:
HaéTraHAaa ynap O3HrC Kkyn Oyswminuiapra pydop O6ynagu. By
6y3uwinnulapH kaMadTUpUIN ydyyH HOMeBbEpHH KBaHTNAIOHM KYiair
MYMKHH, OyHIa kBaHTHam KagamMH (apk CHrHaIM xuiAMaTHHHHI
KaTTalalukioura Kapab kartranamany. PapkHH KommamHHHr OyHnak
YCYJIMHH afanTHB JauddepeHUHaT HMIYNLC-KOUIM  MOMYJALHS
(AIUKM) neitunanu, 9yHKH OyHAa KBaHTIALI KalaMM KaTTaIMTHHHHI
KOJUIaHYBYH CHTHATHHHI [1apaMeTpJiapura MoCJIalluIny coaup 6ynanu.

3.9.2. AeavTa-Mogynanas

Hensra-Moaynauus (JIM) ¢apx CUrHATMHM KOJUIAIl YCYJUIapUAaE
6upu Oyimb, y JNuHMATa &HMa-€H >KoinamraH caHoknap ¢apke
YCHMIMMHUHT HMITOPACH TYFPUCHAArd axOOpOTHHHI  Yy3aTHIIHIIMHE
uonanaiimm (JMKM HHHT OXHMPrU X0NaTH).

JM na, xyamu omatmaru UKM fa 6ynranuzex, y3/MyKCH3 CHTHar
OUCKpETNaHWIl Ba KBaHTJIaHWMINra Ay4op Oymamu, Harvxanga c(t
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y3NyKCH3 (QYHKUMA (1) OOCKHYIM (y3rapMmac OYJawiH) QYHKIHSA
Ounan y3raprupunazny (3.20.a -pacMmra kapasr)

brpok omatmarm MKMpaH ¢apknu pasumpa, IM na xap Gup
auckpernaml Kagamuaa G(t) 6ockuwin ¢yHKuUMSHUHT & OGUp KBaHTIAII
KaJlaMH KaTTaJMrura TeHr Oynrad ycumura #yn xyiunagu. JluHuara
c(t) ysrapmac CHTHaJIHMHT BaKTHUHr KT JUCKpeT fAax3ajiapujaaru
VCUHIMHUHT MINOPACH TYFPUCHUIATH MAbIyMOTHap y3aTHinanu. JIMHHS
CHFHAJIH MIaK/LUIAHUITWHUHT aIFOPUTMU KyHHIary KYpuHHMINra sra:

T )=signfe(xT)-G[(k -1) ]}, 3.73)

Oy epaa sign GpapKHHUHT HILIOPaCHHU KypcaTal.

[lynnaii kunu6, f(f) curHan JIMpa MKKMIMK TH3MMH Gyiinda
KOANaHraH Oymub, y ukku KyTONH MUMMynbciap KeTMa-KETJIMIMHU
udopanaiau (3.19.6 -pacm). f(r) nTMHMA CUrHAMHM UHTerpawiad, G(t)
OOCKUYIIM CHUTHANHH onui MyMKHHIMTH (3.69) dopmyna Ba 3.19-
pacMmaas aHHK KYpuHUO TypHOaH, SBHU:

G(@)= lff(t)dt . (3.74)

HeMak, y3aTHII TH3UMHHHHT KaOysl KMITHYMAATH JeKoAepiall
TagOupH f(r) AMHMS CHTHAJWHM MHTErpalialira onub Kenamm.

KM éxku JVKM Ttu3uMnapuaa 6ynranura yxma6, M na xam
KBaHTJIaLI IIOBKUHIIApH naiino 6¥naau (3.19.8 -pacM):

C(t) bupnamun curian Kyiu 4acrorand ¢unstp (KUD) épnamuaa
yactoTa 6yiinua 4eknaHaau Ba f,.. derapasuil yacrotaym c(t) CHrHaN
maKulaHagu. c(t) curHan aiiupyBuu Kypuima (AK) HuUHr kupuiina-
punaH Gupura keau6 Tymmaau, yHHHr GOIIKa KMpHMIOHTa HHTETPaToOp
Ounan maxsiaHaérran G(t) 6ockuunu curian kenu6 Tymamn. AK HHHT
yuxuimmaa ¢apk curHand éku (t) XaToMMK CHIHAMH Xocun 6ynaau.
XaTonuk CHrHaiM KojJepra Kenub Tyllajau, yHHHr Oolllka KUpHIIHra
JWMCKpeT/iall 4actotacu f,=1/T ra TeHr OyiraH TaKkTIH HMIYJbC-
JIADHUHT JaBpuH KETMa-keTJIMrH KemuO Tyumagd. Arap TaKTiH
HMITYJBCHHHT Kenu6 Tymum jaxsacuna J(t)<Q 6ynca, kogep Mycbat
umnyiascHd, ((t)>0 Oynranma sca, MaHQUit MMOYNBCHH ILAKJLNaH-
tupanu. f(t) CUrHANHHUHT HKKH KyTOJNIH HMMOYJIBCIAp KETMa-KeTJIMTH
JIMHUATA HyHanaau Ba OGup BaKTHUHT y3upa y G(t) 60CKMWIM CHTHANHH
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IIaKJUIAHTHPYBYM HHTerparopra y3aTtwnaad. Cursan UHTErparo
ynkuimmugan AK ra xenazy, yHHHT OolnKa KupHiuura c(t) kenud tyman
Ba AK (5.75) myHocabaTHH aMaJra OIHpaIy.

e(t)=G(@)-c() (3.75)
C(t)
) (1)
) - NI | A
/
/
— o
, a)
T
ft)
IIIIIJIIII | L1,
I [T T 11
6)
et Top.aox

7
—
7'

\ k4}\/1/1|\|/Ir\[\
SRR HVVV"VH\'

Kusnpx 6¥iinya opTUKYa IOKNaHULI

v
-

B)

3.19-pacm. IM cHrHaJIHH IHAKUTAHTHPHII IPHHIHILIADH.

JIM acocuaa TaUKUN KHJIWHFaH pakaMii KaHIHHHT COIK
Ty3uum cxeMacH 3.20-pacMia KeJITHpHraH.
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G®
TInuun ]—o{ Harerparop Ki® cl(t)

3.20-pacm. RenbTa-MOOynsuusa acoCHAa TalIKHII KHTHHTaH
KaHaJIHUHT YMYMHI TY3WIHII CXEMacH.,

KalOyn xwiruuzaru aexofepiail KypUIMAcCHHHHT Ba3sH(AaCHHH
UHTerparop Oakapaau (y3aTKu4 CXeMacHjard uHTerparopra yxma6),
yHuHr uukHmmga G(t) GockuwiM curHan Xocun O6ymamu. YV Kyiiu
yacrotand ¢unetp (KU®) Owminan TexucnanraHpaH KebiuH, c(t)
CHTHATMra aHya AKHMH G¥iraH c'(t) CMrHAN MIaKITaHaIM. f(t) curHanuu
WAKUIaHTHPYBYH KypUManap MaXKMyHHH JAenbTa-Kojep Aedunany, f(t)
CHIHaJIHH C (t) CUrHasira Y3rapTHpyBYH KypHJIMalap MOXMYWHH JeNbTa-
nexojep Aedunanu, 6y KypuiaManap 3ca yMyMuii Xosja JenbTa-KOAeKHH
TALIKWJI KHJIAMIH.

AM na G(t) annpokcUManusiaHYBYH OOCKHWIH  QYHKUHA
Yeumuuunr t,=kT nax3aga 8§ kBaHT/Iall KaJAaMHra TEHTJIMTH HJITapH
aiiTi6 yTunrad 3au. lllyHra kjpa, THKINIM MOHOTOH paBHIIJA YCYBYH
(éxu kamaroBuu) G(t) QyHKUMSHHHT MakCHMan MyMKuH OynraH ypraua
THKJIMCHAAH KaTtra OynraH c(t) y3aTWnaérraH CUTHANHHHI TapMOK-
Japuja KBaHTJAall WIOBKWHH KkeCKHH Ycamu. By Xomucanu koaep
(xomnoBuM KypuJMa)HMHT OpTHKYa IOKJaHHIM Jedunamm. 3.19.B-
pacMaa opTuk4a 1oknaHHIl Tep.o« TapMokaa k¥ypcatdnrad. JIM na
OpTHKYa HOKIaHMII GYnMaciurd yuyH c(t) ¢yHkuusHMHr yeumm T
TaKT/IK MHTEPBAUIapd BaKTHAA KBAaHTAAll KAagaMHJaH  KaTTa
6¥nmacnury kepak. By WmapTHH Kyitujari KYpHHHUIIAA E3UI MYMKHH:

[Max dz—f’)]rsa. (3.76)

MKkHHYM TOMOHJaH, KBaHTJIAll MIOBKWHH aH4Ya nact OynuumM yuyH
KBaHT/IAlI MIKAJaCHHHHT caTXu Oyiuua noroHanapu M MUHHMMaI XKOH3
coHMra 3ra 6¥1HiIK Kepak; AeMaK

C

6‘ = MAKC
e (3.77)
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(3.77) dopmynacuparn TeHrmuk Oenrucuuu onud, (3.78) nai
KyHHOArdHU ONaMmM3;

(3.78)

6y epma C',... = Max [dc(t)/dt] (3.78) dopmynanan IM pma muckpernau
YacTOTacH y4yH Kylunaru ugoaa xkenud ynKaau:

l C'MC
fr=q=MZE= (3.79)

Maxc

Xucobnamnap WyHH KypcaTagukH, TelnedoH MabIyMOTIAPHHE
1okopu cudat 6unan ysatun yuyd JIM na UKM parura aucbaran 2~
Mapra KEeHIpoK 4acToranap noijocacu tanab xunuuaau. By JIM HuHI
KaTTa KaM4YUJIWTH XucoOlaHca, KOAJall Ba JCKOJEpJalll anmnapa
Typajlapy TY3HJIMIIHHEHT copnanur 3ca JIM HUHr acocuii ad3ayummre
xXucobnaHamu,

JIM acocupa TallKW KHJIMHTAH y3aTHII TH3UMIApH OJIWHIAF
aiiT6 OepyBYM  JHHHABHA KypHJAMaIH TH3HMIAp XHcoOnaHaau
Cxemanmaru (3.20-pacMra KapaHr) sikka HHTErpaTtop ONJUHAAH aiTu(
6epyBUM KypUJIMaHHHI COAJA XWIH caHanand. OnguHgaH aituf
6epyBuH KypWiIMa CHTHal HYCXaJlapHHH KaHYa aHWK IaKUTaHTUPH(
6epca (G(t) dyHxuus c(t) curaanra sKuHnairca), ynap ypracuaaru dapr
IIyH4Ya ce3unapcu3 O¥nazu, AeMak, KBaHTJAII IIOBKUHIAPH KyYCH:
6ynanu. Jenbra-koaep cxeMacHAa ONAMHAAH aiiTHO GepyBUH KypHIIM:
cudaTHia Kyl HHTerpatopiaH ¢oiinanaHuin oOJOMHAaH alTH(
6epHITHY TAaKOMWUIAIOTHPHIUIHEHT MyMKHH OVIIraH ycyjiapuaaH OHpy
xucobnanamu. [lenwra-KomeKk cxeMacuia KYII HHTerpaTtopra ¥THi
CHTHAJ-KBaHTJIalll INOBKMHH HHMcOaTHHM 6apuda CHMrHAll Typrnapu y4yE
6...10 ab ra ommpann.

Ky uHTerparop acocuia Talllkuil KUJIMHTAH ONAMHJAH alTul
6epyBYH KypHIMAIH AENbTa-MOJYIALHAHA HKKH MapTa HHTErpalIaLir:
ara Oenvma-mooyaayusa pediunanu. Komnannepnu JIM Hu Kynnab, yHy
AHa ajantuB (Mociamysud) JAM xam gefimnamu, kBaHTIAI
IIOBKHHJIApDUHKM owupMaciad M ydyH H&HCKpeT/all 4YacTOTACHHE
rmacadTHpHIN €KM AWCKpeTJalll YaCTOTACHHHMHI 3HI KMYHK KHHMaTHIE
KBaHT/JAHl INOBKUHJIAPHAAH XWUMOAJIAHTAHJIIMKHY OLIMPHIN MyMKHH
Komnanpepnu M pma JIM cHrHamHH aKUJIaHTHPHIN kapa&HH[iE
KBaHTJAIl KajaMH y3rapmac Oynub konmaiinu, Ganku y3aTtunaérraw
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CHI'HAJIHUHL UdpamMeiplldapyild Kapav y yslapdaldn. NOMilaRACpJalll UHUKH
Ba HHEPLMOH Oynamu.

OHnit koMnaHAepnam xXoAWAa KBaHTIALI KajaMu Xap 6up Taktaa
yarapanu. OHUIl KOMNaHAepiauuid AensTa-mopyyinus (OKIIM) HuHr
O6up Heua xuiIH 6op, JTIEKUH YIapHUHT XaMMacH THKJIHK Gyiinda opTHK4a
IOKJIaHMII BYXYAra KeJraHfa KBaHTIAIl KaJaMUHMHI Y3rapHiura
acocnanraH (3.19.B-pacmra kapahr). Unkuim curHanuga 6up sHeuyra 6up
XHJI CHMBOJUIADHHHI KEeTMa-KeT XOCHA OYIHIIH OpTHKYa IOKIAHHUI
TYFpUCHAAa MAabIyMOTNApHHHI Taiigo OYnumkra cabab Oymumm
myMmkuH. OKJIM gnensra-kogex Tysuiamacura (3.21-pacM) HMmynbc
KEeTMa-KeTJIMTH KYpuHHMAary Taxiaunnarud (Taxmin) Ba aMImiuTyaa-
uMIyascau Monysstop (AMM) kuputunany. bup xun Kyronu sntyBuu
naiino 6ynranma taxywiarudy AMMAN myspali 6omkapaauky, 6yHaa
uHTerpatop (VHrerp) ra y3atunaérraH HMIyNbeJapHUHT aMIITHTYAACH
jcany Ba MOC paBHIIJA CHTHAN HYCXaCHHM KBAaHTJAIl KafaMH XaM
kattanamagd. Typnu Ky16am uMmynbciap KeTMa-KeTIMIHHU TOMraHaa
taxmunaryd AMM ra 4yMKMII UMOyTsCApHHMHT aMILUTUTYAACHHH
KHYPATHPYBYH KyuNaHUINHH y3aTaau, HaTHXKajga CHIHaN HYCXaCHHUHT
y3rapumi KagamMH XaM Kkudpasiad. OKJIM-koxewiapHHHr Gomka
cxeMmaJiapi Xam Mapxyn 6Vnn6, ynapaa AVIM YpHUIa KEHT-UMIYJIBCIH
monynauus (KMUM) kymnauunag. OKJIM pa kBaHTIall I[OOBKHH-
JNapuiaH XUMOSJIAHTaHIHK KMPHII CHIHAJIM KYBBaTHHMHI HHcOaTaH
KaTTa y3rapHii quMana3oHHa IOKopH 6Ynub Konasepaau, Xonbyku aitHu
6y BaxTaa JIM pa kupHII KYBBaTHHHHI OWIMIOM OWNaH y Te3 KaMas
6omnaiigy, 6y OpTHKYA IOKMaHHMIN IOBKUHJIAPHHUHT KydaHuun 6unaH
6oFnUKIHUp.

AN I__,LHn‘rerpmp I_,I K3o L,

Taxxan

3.21-pacm. OKJIM-KOAEKHHHT TY3HJIHLI CXEMacH.
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HHepuuoH koMmaHzepiu genbra-moaynauus (UKIM) xonuga
KBaHT/IAll KaJaMHHWHI Y3rapuilid KOJIaHYBYH CHTHAN KHUSACHHMHT
yarapumipra KeTraH BaKITa TEHI BaKT HYHMAA CEeKUH copup Oymamu.
KBaHTHam KafaMHHUHT Y3rapyill TE3IUTH C¥3 OYFHHIapUHIHT Y3rapuiil
Te3nurura Moc Oynrannurun yuyH, O6as3zan KM Hu OyrunHmm
xommaunepnu M peiiunamu. UKJIM HHHr Tyswnunl cxemacu 3.15-
pacMaa kenrupuirad. OKJIM xonunarura yxma6, UKJIM cxemacu xam
TeCKapH aJI0Ka 3aHKUPUA UHTETPATOP YAKHIIUJArH CUTHAT HYCXaCHHH
INAKJUTAHTHPYBYH UMITYJIBCIAPHUHT aMILUTUTYAAaCH Ba JaBOMUIIUTHHU
ysraprupysun AMUM (KHMM) mopynstopra sra. By cxemaHWHr 6-
pacMzaru cxemamaH (Qapkp myHzaH u0opaTkHM, HMIYJIbCIap
aMnuTynacd OunaH OolIKapuml HHepLMiCH3 Xojja 3Mac, Oanku
KOIUIaHYBYH CHTH&JI KUACHHHMHI y3rapuiiura yxmab, HucOaTaH CeKUH
amaiira ouwagu. bolkapuil CUrHand YHMKHII CHTHaIM €KH YHMHI
HYCXacHJaH aXpajiu® YMKUIOH MYMKHH. 3.22-pacMAa KeITHPHIraH
TY3WJIMII CXeMacH OMpHHYH ycyira Moc Kenaid. By xonna Gomkapuin
3aHXXUPH TAapKMOHWAAa UHTErpaTop, CHTHAIHMHT NacT YacTOTaIH
KWACHHHUHT axpaTtud omyBuyr gerextop Ba KU®D 6op.

HK/IM-KOogeKHHUHT MOCIIallyB WHEPLMOHJIUIH CY3/allyB CHIHaJIH
acocHil TOHHHMHT JaBpHra SKWH Ba y TaxmMuHaH 10 Mcra TeHT, XoJ0yku
Oy BakT/a OyFruHIIAp TAKPOPJAHUIIMHHHT ypTaya uHTepBad 100 Mc naH
omany.

UKJIM pa kBaHTiall KajaMH KHPHII CHUTHaJIMHHMHI Carxura
6orauk 6¥nM0, y KaTTajaumrad capy KBaHTJIAII KajaMH XaM KaTTajlalla
OGopagu. Arap OyHpma curHamHHHr 06ap3ubHp y3rapHiml AUanasOHHIA
YHHHI Ky4WwIaHMHIM Ba KBaHTJAll KajamMHM VypracuJa TyrpH
MyTaHOCHONMK YpHaTuica, KM HUHr YHKMIIKAArH CHTHaI-KBaHTIALI
INOBKUHH HHUcCOaTH y3rapmaii xomasepazu. llly #yn opkamu curxan-
LIOBKHH HHCOAaTHHHUHI KMPHII CHTHAJIMHHHI catxura Gormuiuuru (6y
yarapMac kamamnu JIM ra xocaup) 6aptapag kwnuHagu. Taxpubanap
wyHn  kypcatauku, HKJIM Ba 48 kIl TakTIH 4acToTadaH
¢doiigananunranga keapui curHanuauMHr catxu 40 gb ra ysrapcea,
CHTHaJI-KBaHTIall LIOBKUHM HucOat 25 ab naH owmagu. [Hynnmai
KWINO, cakku3 paspsamid komnampga MKM kaHpa#t ysatvmn cudaTHHH
TabMHuHNaraH 6ynca, UKIM xam mryHaai cudaThary y3aTHIIHH, JTeKHH
Tanab KuMMHagTran ysatuw te3nuruaa sca KM marugas 1,5-2 mapra
nact O0ynran cudaraard y3aTHLIUHH TabMHHIIaHaH.

HuxosT mynu tapkupnauw Jo3uMxd, JIM cursany ysatunaérranja
JIMHMA TPaKTHAArH XaTOJIMK TabCUpHAA HKKHTA KBaHTJAll KafaMHra
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TEHI XaToJMuKk Byxyara kemagy, MKM na sca xaToJlMK XaJlakuTjiap
TabCHpH Ty(aliin ko KOMOMHALHSCHHHHI KaiicH paspaaupa Tyxtab
KONHII comp Oyarannurura Oornuk Oymamu. Jlemak, JM na
Yy3aTHLOIHHHT TYFpUNMrdra Kapab, JNHMHMA TpakTHra KyHusaaurad
tana6nap MKM naruzpan Gup Heua TapTHbra mact 6ynany.

ARM Hnrerparop HK‘I@ I—b‘hm

LIK‘I@Hﬁmk'ropH Hxrerparop | KmerpmpH,[[enmp ]-'E‘ICD

3.22-pacm. UK]IM KOZEKHHUHT TY3UIHII CXEMACH.

HUKM na curHanHy JeMOIYNALMANAIl y4yH MKKH XHJI CHHXPO-
HM3aUMsIall: TaKkTJId Ba KoJ FypyxH OyfiMua UMKUUIM CHHXPOHH-
sagusaall Tanab kwiuHamd. JMpa koa rypyxjiapd Oynmalinm Ba
AuuIam y4yH (akaT TakTJIM CHHXPOHHU3aLMsAIam Tanab KHAHHALH.

3.10. AMOyabc-KOAJMH MOAYJIANBAS ACOCHAR TALIKAJ KHIHHFAH
PaKaMJIH y3aTHII TH3EMH HepPapXHACH

TenexoMMyHHKkanug TapMokiapuia ¢oifanaHUIaMraH pakamiH
y3aTHUII TH3MMIIApH MabIyM Hepapxus acocHja TallKul KHIHHAIH, Y
KyHHAaru acocHii TanabnapHu KaHOATIaHTHPHLIHY Kepak:

aHajor, JUCKPET Ba paKaMiIM CHTHa/apHUHr 6apua TypJapHHH
PYTHHHT kaHallJIapH Ba TaKTapH OpKajld Y3aTUJIUIIHHH;

CHFHAJUIapra HepapxUAHHHT TYpaH OOCKHWIapHaa HIUIoB GepHLI
Ba YJApHH y3aTHLI TE3MIHHHHT TETHLUIH KappauIUTHHH;

y3arunaéTraH pakamyii OKMMJIADHH 3Hr OAIMH Xonna Oupaami-
THpHLI, Oynaknapra Oymum, akpaTHO OJMMIN Ba TPaH3WTJIAWIHHHT
MYMKHHJIUTHHH;

PYT HuHr napamerpnapuHu MaBxyn OynraH Ba kenaxakaa
OynaauraH HYHaANTHPYBYHM TH3UMJIADHMHI TaBcH(IapHHH XHcobra
OJIraH X0J1Ja TaHJaHUIUHHY;

PYT HMHr aHanor y3aTHil TH3HMIApH Ba TYpJIH KOMMYTaUHA
TH3UMJIapH GMIaH ¥3apo TabCHP/ALIMIIH MyMKHHIIUTHHY;
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Oup TypRard MabiyMOTJapHMHI CHIHAJUIapH y3atwiaérraHma PV
HUHI YTKa3HO 100OpUII KOOIIMATHAAH 3HI AXOIM Xouna ¢oiinanaHun
KepawmMruHd PYT HepapXuACHHHHI INAK/UIAHHINH KOMIIOHEeHTNIap Hel
aTaTyBuM NACT TAPTUONH paKaMId OKMMIIAPHH ATOHA paKaMra OHparimimn
acocuia aMajtra oltau, OyHH IrypyX/iH EKM arperat pakaM Jeiuiaay.

Pakamnu CHrHaN TypyXH-OKHM IIaK/UTaHa€TraHfa pakamll
OKMMJIApHHHI Kyiugaru: cumBon OVyitmua (3.23a-pacM) Ba KaHas
6¥iinua (3.23.6-pacM) OHpAAIITHPHIN yCynapy OYIHIIN MyMKHH.

— arwmpmom

1-0KM CHMBOJTTAPH FYPYXH

B O R L L P T P PP PP PP P PR L RATaREE SRt >t
2-0X1M CHMBOJIIAPH Y yXH 3

-------- a--- .o e B L]
3-01¢MM CHMBOJDIZDH TYPYX]

H
------ P S
: A
. ] b i
* H : 1
:
: | bl

1 o
.-- L IR -:-~c--v--1:—-~§---------------o T

TTITL CITTT

3.23-pacm. Pakamiu okuMiiap cuMBoJ GYiinya (a) Ba kanan Oyiiuya (6)
OupnamasTran pakamiIH y3aTHII TH3UMH LHKIMHUHT TY3HIKIIH.
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Mkkanma xonma Typrra oxkuM Oupnamagd. Cumson 6¥iinua
6upnamaérranna, OupnalmaéTrad pakaMJIM  OKMMIArd  pakamiu
CHTHAJUTApHHHT MMIYJIbCapH BaKT JaBoMHuja OyiiaraH HHTEpBaulapra
6ouxa OKMMIApHHHT OHpiauIaéTraH HMITYAbCIApH JKOMNAIIHG OTHIIM
MyMkHH O¥namuraH Xxonja KHCKapagu Ba TaKCHMiIaHaad. Pakamiu
OKMMJIap KaHain OViimya OupiammaérraHaa ko4 TIypyXJapd YUyH
aXpaTuAraH BaKT HHTEpBallapi JaBOMHAA Yynap CHKWIAiH Ba
TakcuMnaHagu. CHHXpocurHan KaOyJl KMIHMIIHHHT OXMpPHIA pakaMiH
OKMMJIAPHUHT TYFPH TaKCHMJIAHMIUH Y4yH 3apypAUp.

Pakamnu okuMap nukiap 6yiHua xam OMplIauMIIKe MYyMKHH, Oy
6upnamum kanan 6yiiuua Oupmammmra yxuaiiau, daxar Oy xonna
yJlapra BakT JaBOMHJa HuUUIOB Gepunanu (cHKuiaan) Ba Oup, cyHrpa
9ca KeHHHTH pakamIi OKMM LMKIH TYNUK y3aTunaad. CumBon 6yinya
OMpnamITHpHII 3HT ONNMH Ba KeHr Cyparha KyJJaHHNIagurah ycyin
xucobnanany.

PakaM/Id OKHMIIApHH OMpJIALITHPUII BAaKT JaBOMHIA T'YPYX XOCHI
KHMIyBUM, SBbHH MYJNbTHIUIEKCHPJIOBYH YCKyHaJa aMalira OLIMpHIIaaH,
YHHUHT TY3UJIHII DPUHIUNH 3.24-pacMaa HdoaaiaHraH.

I_C__C,y,i__l IT'-[A ‘ |CC‘;0<J

[ 1 v 1[[]

A 5] [ ]
—

3.24-pacm. BakT 1aBOMHAA IYPyX XOCHI KHITYBYH-
MYJIBTHILUIEKCHPJIOBYH YCKYHAHH TY3HJIHLI MPUHLHIHA.

14

YckyHa TapkuOura Kyiugarunap KHpagu: y3aTHIO Ba KaOyn KHUIHII
tpakTuaard PBBys;, PBbyxx OormoBunm pakamnn 610K;  y3aTHII
TpakTHIarH okumiuapHd BK OupnamrtupysBdd KypHiMa Ba YJIADHHHT
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kabyn xunuin tpaktumarn AK axparyBum Kypunma; CCVY3, CCKi
CHHXPOCHTHAJHU y3aTKH4Y Ba Kabyn KWiIrHy; pakamid JdHH
curHanusEuHr TYA TakT/IH YaCTOTAaCHHH aXpaTKHY; y3aTyBYH Ba Kaly)
KUTyBYH CTaHUMAHUHT [ Y reHepaTop yCKyHacH.

PBB V3 HHHr YMKULLIADHAAH YHKAETraH CHTHaiap LUKILIE
CHHXpOHHU3alUsIall CUrHauiapy 6unaH 6upra BK HuHr xupwimr:
kemu6 rtymagu. PBb Y3 uukuuuapuiaru  MMIynsciiap  keTMa
KETNHIJIapy YpTacHaary BaKT AaBOMHUJArd cuwiokum 'Y maH yuka€trar
OolLIKapyBYH MMIIyNbCJIap OpKaJId amaira owmHpwiaau. Kabys
Kunumgard AK rypyxjiu cUrHan MMITyJbCIapUHH Y3ura Terunoutd PBE
Kk 6y#inua, imynunraek, curiainapiu CCKk ra rakcumunaiiig.

V3aruul TH3UMUHUHT aH4a [acT TapTUONM reHepaTtop YCKyHack
éKH paKaMJIM OKHMJIAapHH OMpIAlITHPHID Ba AXpATHUIl YCKyHacHIat
MYCTaKu/ paBUIIJAA HILIAIK MYMKHH KM CHHXPOHM3alHAIall yMyMUi
y3aTyBYM reHepaTop OPKalM aMara OLIMpPHIMIIM kKepak. ByHra kapat
pakaMJH OKMMJIAPHH OHpNAIITHPHIU AaCHHXPOH &KH CHHXPOH Tap3[:
OY MMM MyMKHH.

Paxamnu curHauiap CHHXpOH Tap3na Oupnamrtupunaérraiia 0y
ax6opotHH PBbra &3ui te3muru €xu PBb naH caHamr tesnury y3rapmac
Ba Kappaju O¥ynaau, YyHkH yHra Oup xun I'Yiaa uimioB Gepuianu
Bynna axOopoTHu caHaul yRMHr PBb V3 ra kenu0 Tymuinnman keHuE
cogup OynuimM y4yydH €3HII Ba caHall KOMaHjanapH ypracupaa Ttanaf
KWJIMHAETraH BaKT JaBOMHJa CHIDKHLI YpHaTHATaH 6Ynumy kepak.

PakamJIi OKMMNapHH OMpnaliTHpUII KypuiMmacHpard [Y Ba maci
TAapTHONH pakaMiM OKHMIApHH MIAKIIAHTHpHII KypuiMacupard [V
MYCTaKu/I paBHIJ]a HINIAETTaHAA paKaMIIH OKMMIIap aCUHXPOH Tap3A:
OupukTHpunaérrad 6ynca, E3MII Ba caHalll Te3MHKIApH YpTacuzaa 6upo:
dapk O6Ynummu MymxuH. By Te3nukimapHHHr MyBOGHUKNAIIYBH Y4YH
TETUILIH Y0pa-TafOupIap KYpHull 3apyp.

Xosupru maiitna PYT HepapxMACHHHHT HKKM TypH Kabyn
KUJIHHTaH!

TJIeE3HOXpOH pakamnu uepapxus (ITPH) éku Plesiochronous Digital
Hierarchy (PDH);

CHHXpOH pakamnu Hepapxus (CPH) éxu Synchronous Digital
Hierarchy (SDH).

PYT Hu Talikui KHJIMIUHMHT HepapXHs NpHHUMIM KaHaJl XOCHI
KWJIYBYH YCKyHaHH OMp XWITAIOTHPHINTa, TETHIUIH YCKyHaHH HIL1a6
YHKapHIll, TaOOWK KWIHLI Ba YHJAH TEXHHUK XHXatThaH Qoigananuin
XKapa€HJapMHH COAJANIAIUTHPHINTa Ba YMYMaH TeJIEKOMMYHHKalHs
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TH3UMJIApPH Ba TapMOKJIAPHHHUHT TEXHHK-WUKTHCOAHH KypCaTKMWIapHHH
kyTapuiira uMxoH Gepagu. PYT Tamken kunuHaérraHaa OOlLIaHFHY
curHaji cudartuja Te3ndrn 64 kOUT/C ra TeHr acocHil pakamiH KaHal-
APK (ékm DSO-Digital Signal of Level O)HuHr cHrHanuaad
¢oiinananunagy.

3.11. PakaM/iu OKHMJapHH IIE3HOXPOH PaKaMJIH HepapxHAAa
OMpAAITHPHIN

[Tne3suoxpoH paxamnu uHepapxus 80-HuwumapHMHr OowxAa TapkHO
TONTaH TE3NHKIAPHUHT Y4 CTaHAAapTHHH ¥3 Huura onaau. Hlumonuii
AMepuka craHgapth ne6 aranyBud OupuHuM craHaaptaa (AKIL Ba
Kananana ka6yn xunusran) BPO 6upnamun pakamiu okuM (€ku DSI1-
Digital Signal of Level 1) teznuru 24 DSO (APK) HUHT Te3nurura Moc
6ynran 1544 x6ut/c ra TeHr KumM6 Tannavrad. SooHusna kabyn
KWIMHraH HWKKHHYM CTaHJapTAa OupnaMuyd pakaMjid OKHMHHHT
IIuMonuit Amepuxa cTaHAaptd, sbHH DS1 paru Tte3nukaad
¢otinananunrad. EBpona Ba )aHy6uit Amepukaza Kabyn KHJIMHraH
yuuHuH ctanjaptaa BPO Oupnamum pakammu okum Te3nuru 2048
k6ut/c ra TeHr kunub TannanraH. byHpait Tesnuk 32 APK HuHr
Tesnurura Tyepu kenagu. Amanga 30 APK rmoc ysatuwn tesnuru 64
KOMT/c ra TeHr OyNraH MKKMTA CHHXpOHHM3auusanauwl Ba Oomkapuin
KaHanmujaH dolinanaHunany.

IIPH mamnEr OmpuE9mE ctangapre 1544 (éku DS1)-6 312(&ku
DS2)-44 736 (éxu DS3) -274 176 (éxu DS4) x6ut/c (axnuTiaarad xonma:
1,5-6-45-274 MOuT/c) Te3NMKIApHUHT HEPAPXHK KETMa-KeTIMIMHHU ¥3
u4ura onaau. ByHpall keTMa-keTNMK KyHHAAard MyJnbTHUILIEKCHPAALT
ko3dduumerTnapy katopu: [SO HuHr 24 curHamuaad DS1 curHamuHu
WAK/IaHTUPHUII YuyH m=24ra, DS1 HuHr 4 curnamaad DS2 curHammHu
LIAKJUTAHTHPHLE YYyH m=4ra, DS2 HuHr 7 curHanuaad DS3 curHammuu
WAKTIaHTHpHID Y4yH 1=7ra Ba DS3 HuHr 6 curHanupad DS4
CUTHAJIMHH LWIAKIUIAHTUPHLI yuyH k=6ra Tyrpu kenaau. [IPU HuHr ymoy
cranzgapti SO (éxu APK) HUHTr 24,96,672 Ba 4032 kaHaJHHM TaLIKMII
KMIIMIIIra HIMKOH Gepanu.

DS1-DS2-DS3-DS4  catxyin  pakaMid CHTHaJUlapHM OfaTAa
TerHULTM paBdwga OupnaMum pakamnd  kaHan  (okum)-BPK(O),
HKK#amMyu pakamiuu ka”an (okuM)-MPK(O), yunamun pakamian kaHai
(oxkum)-YPK(O) Ba TtVYprnamum pakamaun kaHan (oxkuM)-TPK(O)
JAeHunany.
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INPU npar gxkeHEYH cTasgapta 1 544 x6ut/c Teanukka 3ra
6ymu0, y 1 544 (8xu DS1)-6 312 (xuDS2)-32 064 (éxu DSJ3)-97 728
(éxu DSJ4) xbutr/c keTMa-keTiMruHHu (1,5-6-32-98 Mo6ut/c Takpubmii
KaTTAMKIAp KATOPHHHM) TaKMI KHiagd. Ymby craHmapt y4yH
MyJbTHILIEKCHpIall K03 duiMeHTIapy Ternuny paBuiiga n=24, m=4,
I=5, k=3 ra Teur. By uepapxus DSO (&ku APK) nuur 24, 96, 480 Ba
1440 kaHannapyHM TalxWI KHIMmra UMKoH 6epamu. By epaa DSJ3 Ba
DSJ4 curnamapuau 3 Ba 4 catxiu smoH IIPM muHr pakamun
KaHaJUIapH (K1 OKHMIIapH) JeHHIamm.

IIPH srer yyms4Yd crapgapte 2 048 kOut/c Te3nmukka 3ra
6ynub, y 2 048 (éxu El: 6upnamun pakamnu kaHaia-okum)-8448 (Exu
E2: MKKMIaM4d pakamid kaHau-okuMm)-34368 (éxu E3: yunamuu
pakamMnu KaHan-okuM)-139264 (éxu E4: TypTnamum paxamiau KaHai-
OKMM)-564992 (éxu ES: OemnamMun pakamiid KaHI-OKMM) KOUT/C
KeTMa-KeTMMIruHn &xu  2-8-34-140-565 M6ut/c Takpubud kerma-
KETJIMMHHH Xocun Kuiamy, 6y n=30, m=I=k=4 ra TeHr MyJbTHIUIEK-
cupnam ko3 dunHeHTIapUra TYFpH kenagu. Ymoby CTaHOapT TerHulin
papuiiga 30, 120, 480, 1920 Ba 7680 APKuu y3atHmra uMkoH Gepanu,
ynap ogatza UKM-30, UKM-120, HKM-480 Ba UKM-1920 pakamnu
y3aTULI TH3UMJIapY HOMH OHJIaH aTanam.

Typau cranpapraaru I[IPH pakamind OKHMIapHM MYJBTHUIUIEK-
cHpnai cxeMacy 3.26-pacmaa 6epuiraH.

Ds1 Ds2 DS13 DSi4
1,544 |24 1 6312 | =3 f 32064 | S5 f 97728 | oo
M6but/c M6at/c Méat/c Mbutic
=24 T
Ds1 Ds2 ps3 X DS4
64 w=2q | 1544 [ | 6312 | BT | 44736 | k=6 [0 oo
Méuric | Mbarc Mbaric Mearie [ | Mome | AT
0n 2.7 B E3  x3 N, B4
=30 y 4 =4
2,048 |m 8,448 34368 | k=4 [ 139,264 | g
Mburic M6bur/c Mb6a1/c M6rtic

3.25-pacm. TIPY wymr umonuit Amepuka (IIIAC), Anonus (AC) Ba
Espomna (EC) cranmapTiiapuaard MyrbTHIUIEKcHpam (-) Ba Kpocc-
MYJIBTHILIEKCHpJAM (---) CXeMacH.
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[IPU HuHr yyrta TypiaM CTaHAAPTIApHHUHI Mapajuiesl paBHInjga
PUBOXXIAHUIIK >aXoH Oyinab ynkaH TelNeKOMMYHHKalHs TapMoK-
JIAPHHUHT PUBOXIIAHHIIKMHM TYXTATHO TYpPraHJIWr# YHyH, TEJIEKOMMY-
HUKauuanaap Oyiiuya Xankapo onexktp anoka HUTTHPokH XTHU
TOMOHUJ@H YNapHH OMp XM/UTAIITHPUINTa Ba WMKOH Kajap Oupnaiu-
THpHILUra OuA Kajaamnap kyiunmu. Hatuxana wyHnal cranaapt uiwiab
YUKMIAHKH, YHra Kypa:

oupuHungan, MUKM Ba kaHannmapHH Bakr OyiiMua akpaTHIl
acocuja pakaMiii Y3aTHII TH3MMIIAPMHU TAlIK{ KHIMIIZA acocHi
craiaapt cudaruga TP Gupunun crangaptu (DS1-DS2-DS3) Huur
yuTa OMpHHYH caTxnapH, MKKMHYH craHgaptH (DS1-DS2-DSJ3-DSJ4)
HUHI TYpTTa carxjapd Ba yuunuyd ctaHgaptd (E1-E2-E3-E4) nunr
TYpTTa cCaTxjlapH CTaHAapTlaHraH Ba CTaHAApTJIapHHHT Kpocc-
MYILTHIUIEKCUPAAII, Macanad, YYMHYH CTaHAapTAaH OWpHHYH
craHpaprra (OMpMHYMAAH HKKHHYM CaTXra) Ba akCHH4Ya (y4YHHYHMIaH
TYPTHHYH caTxra) Kpocc-MyJbTUILIeKCHpnaml cxemacH 3.19-pacmpma
KypcaTmiran  (MyJbTHUIUIEKCHpnam!  ko3ddHnMeHTHapd  y3aTHIN
Te3NMKIApHHH TaKIHM STYBYM OJIOKJIADHUHT ajoKa JHHHUAIapHia
KYpcaTuiran);

UKKAHYWJAAH, WUKKMHYM craHjgaptaa 32 06497 728 xb6ut/c
(axsiutnadraH xonga 32-98 MOwut/c) TapMord, sSbHH OHpPHHYM
cranmaptaard DS3 Ba yunnuM cranpaptaard E4 carxjiapura nmapanien
6ynran DSJ3 Ba DSJ4 carxnapu caknawraH 6ymagu. DSJ3 carx E3
catxra Moc 6ymamu, 6y 3ca MKKMHYM caTXJaH Y4YMHYH caTXra Kpocc-
MYABTHIUIEKCHPJIAIIHA OCOHNALITUPAAH.

3.12. PakaMiia OKHMJIapHH CHEXPOH PaKaMJIH HepapxHsAia
OHpIAIITHPHIN

CunxpoH pakamnu uepapxus-CPU (éxm Synchronous Digital
Hierarchy-SDH) HHHr spaTwidioM pakaMiM Y3aTHIN TH3WMHHUHT
pUBOMUIAHHIIKAA cHaAT XKMXaTdaH SHIH Oockuu xucobmanamu. CPH
TEXHONOTHACH MAabjiyM Xaxkmaaru axboporHu antub 6epuin Makcamuaa
CTAHAAPTNALITHPHIraH pakamJH Ty3WIMalap TymnaMH cudaTHaa
aHUK/IAHAI¥ XaMJa TEeKWHPHLI BAa OOWKApHINHU 3 HYMIa OJIraH Xonaa
axOOpOTHH KOMIUIEKC paBHILZA Ky4HpHIU apaéHH cudaTHIa amanra
omupunaad. CPH HMHI y3aTHII TU3MMJIapH TYpJiH CTaHIapTiap Ba
carxynapaary  JIPMHMHr pakamas okumiapy (CUCHaUIapH) HH,
WIYHHHIAEK, SHTH 3JIEKTp aJOKa XW3MaTIapHHM JXKOpHH KMAuL OunaH
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OoFmMK OYiaraH KeHr TNOoNOoCA CUTHAUIApHH 3nTHG  Oepwuiira
MYJDKaJIJIaHTaH.

I[P parura yxma®, CPHU uHuHr xap Oup carxuma TypyxJiu
CHTHAJTHM Y3aTHII TEe3JWrd Ba UHKUIADHUHT Ty3WIMIOH CTaHAapT-
nanrad. XTH kyiiuparu carxiap: ysatuin te3nuru 155,52 MoOut/c ra
TeHr OMPHHYH caTX; y3aTHil Teanuru 622,08 MOuTt/c ra TeHr TYpTHHYH
carx; ysatHm Te3nurn 2488,32 MOuT/c ra TeHr yH OATHHYM caTX
6yitnua TaBcuanap kalOyn kunraH. Teruuuld caTXJIapHHHT Te3NMHTH
OUpHHYM CaTXHHHI TE3JMIVHH yHTa TETHLUUIM HOMMArdH caTX COHHra
KynalkTHpuO Tonmunamy.

CPH pa curHanHuHT acocuit ¢popmaru cudarnpa 155,52 Mbut/c
y3aTHII Te3JMIHra 5ra CHHXpoH TpaHcmopT Moxayau-STM (&xu
Synchronous Transport Modul-STM) xabyn xunwaran 6ynu6, yHna
TP uunr Epponaua Ba lllumommii AMepuka craHIapTAapHHUHI
pakaMii oxkumiIapn MaBxXyaudp. CHHXPOH TpPaHCHOPT MOIYJNHHHHI
TaKpopJaHHII JAaBp¥ 125Mkc ra TeHT ONOKIH LMKIHK TY3WJIMaHH
udponanaiimu. STM-1 acocuii moxyau, STM-4, STM-16, STM-64 Ba
STM-256 10KOpH CaTXJIApHHHT MOAYIH acocHii ax6opoT I0KIaHUITHAAH
TalOKapHW, Ha30paT KWIMIN, OOoIIKapHIl Ba XH3Mar KypcaTuim
Basu(anapuHu xamaa Kartop &paamMuM BasudasapHH TabMUHIIOBYH
OPTHKYAa CHUTHAUIAPHHHT TajlaliTHHa X&XMHHH Ba  KyIIUMua
$yHKIUsANap KATOPUHH XaM dATAIH.

Espona Ba llIlumonuit Amepuka craiaaptii I[P wuar STM=N
OKHMJIapH YYyH BaKT MAaBOMHMIA TYPYXHHHI XOCHN OYnuImH Exu
MYJIbTHILIEKCHPALIHHHT Ty3HJIHII cXeMacH 3.26-pacMa KEATHPHIITaH.

[ypyXHUHr XocH OYIHL NPUHLMIY M30X1aH1aH Kapa&Haa KabyJi
KUJIMHraH GeNrdnauniapra TynryHTHpHII 6epaMus.

Bormnanruy ax6opot oxiama [IPUHUHT Teruumau catxjiapy 6unan
SDHHH MyIBTHUMIEKCHPIOBYH TY3UIMAaHHHT acCOCHil 3neMeHTIapHHH
udopanopun Terunu carxau C xonreliHep (Container) 6ymu6
6upnamamu. N-caTXTH CHHXPOH TpPaHCIOPT MOAYIHHHMHI IIAKIUIA-
HHUOWHH TYLIYHTHPYBYH MHCOJIHH KYpuO YHKaHIuK.

Huxn pasomuiinurn T =125 Mmxc ra tenr 2176 Oaiitra moc
kemyBun 140 Mbwut/c y3atuw resmurura sra E4 EBpona craHzapTHHHHT
TYpTNaM4H pakamiii OKHMHIa TEHIMAIITHPYBYH OaliTHH Kyluin GuiiaH
y C-4 catxum xoHteiiHepra y3rapany; Ti=125 Mkc maBomuitmuiom 537
6aiiT connu E3HuHr yunamMud pakaMlIH OKHMHIa TEHINAMITHPYBYU
GaiitAM Kymuu 6unad y C-3 caTx/iu KoHTeliHepra y3rapaiy.

212

www.ziyouz.com kutubxonasi



N 140 M6atic

[sm-N H ATG I<ﬂ1 A4 !-1 vC4 ‘|= @

x3

45t 34
Mberc

(e {37 )

x7

2 Mbrric

3

r:]l(ypcmuapnmoa Gepum e e I'"l e ]‘_{ c1 ]

o Mylhn" P
4 ¥oinamrapEm %
K 1,5 Mburic

(ENED

3.26-pacm. CHHXPOH paKaMIIH HepapXMAAard ¥3rapTHpHLI CXEMacH.

45 M6ut/c y3arum tesnurura 3ra DS3 carxmu TTPU umonui
AMepHKa CTaHAapTHHHUHT paKaMJIH OKHMH XaM roKopujary cuHrapu C-3
CaTXJH KOHTeliHepra Y3rapaau. E1HHHr GupnaMuM pakamiH OKMMHIa
TEHMIAWTHPYBYM OUTHM Kywmm 6unaH y C-12 Tunjgar¥ KoHTeiHepra,
ITumonuit AMepuka DS1 3ca C-11 koHTeitHepra y3rapanu.

Cyurpa C-4, C-3, C-12 éku C-11 xonreiiHepnap #oinaliTHpUILI
Taabupu BocuTacH a 125 €ku 250 Mkc maBpra 3ra Teruuuiu catxin VC
BUpTyan xoHteiiHepaap (Virtual Container-VC)ra ysrapagu. VC
BUpTyan koHTeiiHep C KkoHTeliHep Ty3uiaMara TpakT CHpaTHHM Ha3opaT
KWIHIIHH, aBapusAra Ba dolijanaHuiura ouj axOOpOTHH Y3aTHIIHH
tapMuHnoBYyH POH (Path Over Head) Tpakt GolnaHMmmHuHT GaliTHHU
kyumim 6unaH C koHTelfHepaaH XocHN KuiMHamu. JKoilnamTupHin
tTanbupy wapmim cyparga C koHTeiiHep TapkubugarH axOGOpOTHHHT
TpakT OOUIMAaHMIIMHUHT OHTH OHMNaH anMaimIMHUO, BHPTya) KOHTeH-
HEPHUHT MabJlyM Ba3HsATIApHIa Jxoinamninuaad H6opataup.

CPH uuHr EBpomna cTaHJapTd Y4yH BHPTYal KOHTEHHEpIapHHHT
KyHHJard Typjiapyd YpHHIMIUD:

VC-12; tapkubuna C-12 xonteitHep Ba POH-TpakT GomnaHHmu
6ynmran  VC-12ra PTR «kypcarkuuan (PoinTeR-kypcaTkuun) HHUHT
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6atfiTuru Kyuwu6 teHrnawtHpuul opkanmd y TU-12 (Tributary Unit-TU
CaTXJIH KOMIIOHEHT ONOKKa Y3rapaau;

VC-3; tapxubuma C-3 koHteitHep, POH-tpaxT O6ouuianuim
6ynran VC-3-tokopu catxju BupTyan koHTeliHepra PTR kypcat
KHYHHHUHT OaiTHHH KymuO TeHrmamTHpHil opkamu y TU-3 carxm
KOMIIOHEHT ONIoKKa ¥3rapaay;

VC-4; tapxubuga C-4 xoHTeitHep, TpakT Gouutanuiy 6ynran VC
4-tokopu catxiu BUpTyan koHTeliHepra PTR OalituHn Kymu(
TEHMMaTHpuml opkam y AU-4 caTxad agMHHHCTpaTHB 6ol
(Adminictrative Unit-AU)ka y3rapagu.

3, 7 Ba lra TeHr mynbTHIUIeKcupAall koddduureHTNapu Gunat
TErHIUTM PaBHIIAA MYJbTHIUIEKCHpiauml opkaid ukkuHuM TUG-2 =B
TUG-3 yuunuu (tokopu) catxmi TUG xoMmoHeHT Gnoxiap TYpyxk
(Tributary Unit Group) maxutaHaay.

VC-4 Bupryan koHTelfiHepHHHT Eku C-4 KOHTeitHep acocuna, Eki
TUG-3 kommoHeHT Onoxnapuzad 3ra TEHI MYJbTHIUIEKCHPJIAL
ko3¢ ¢ummueHTHn OWiaH MYNBTHIUIEKCHPJAWl OPKAIM LIAKUTaHHIF
3.27-pacMpan kypunu6 typubau. VC-4 Buptyan koHteiiHep AU-4
aIMHHHCTPaTUB Oyokka y3rapamu, AU-4 3ca MyJbTHIUIEKCHpJAI
épmamuna AUG agmMuHHCTpaTuB 610KIap rypyXHra y3rapaju.

N carxiu STM-N HHHT CHHXPOH TPaHCHOPT MOAY/IMHE
IIaK/UIAHTHPHLTHH aJIMUHHCTPATHB Onowiap rypyxuHd STM HHHT N
CarXpra TEeHr MyJIbTHIUIEKCHpAam Ko3(pHOHeHTH OWaH MyJbTHILIEK:
cHpJiami OpKajaH Ba yHHHT Tyswiniura RSOH pereHepauusa cekuusack
Gournanumn (Regeneration Section Over Head) Ba MSOH mynbTHIUTEK
cHpiaml cekiuscd OoumanumuHu (Multiplex Section Over Head
KY1m16 amasira OLIUPHITATIY.

Ha3opat caBoasapn Ba Macajaxap

1. Ksaurnam Ba koanail TaabupiapuHu OakapHINIaH OJIHE
AWM-1 HuHr AVIM-2 ra ¥3rapyIIMHUHT 3apYPIMIHHH TyIIyHTUPHHT.

2. Pakamnun WKM curdan wmakuaHTHPUIAETTAaHAa CHTHAJIHHUHI
carxura Kapab KBaHTJIAIIHUHT 3apyPIUTHHU TyIOYHTHPUHT.

3. KpanTnamm mMOBKWHJIAPH, YJIapHHHr QH3HK MOXHATH Ba YJIapHL
anuKnam. KBaHTnaln [IOBKHHIAPHHUHT S9HEPTeTHK CIIEKTPH.

4. Hoteknc KBaHTIAIIHH KYJ/UTAIIHHHT 3apypJIMTCH Ba YHH aMailr:
OLIMpHII ycyJulapd. KoMnanepiaun KOHyHJIapu.
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5. Pakamau HMKM curHan wakuaHTHpunaéTraHaa KyajaaHH-
JIafiUraH UKKUJIHK KOJIap.

6. T'ypyxymu MKM cHrHaMHUHT 4acToTanap nonocacy KaHaai aHHKIaHamm?

7. CaHokra TerdlUTH KOA TypyXMAarH O3JIEMEHTJIApHHHI COHH
HuMara OoriuK 6ynagu?

8. 10 mMB ra TeHr KBaHTJaHHUII KaJlaMJId €TTH Pa3paiiH JMHHABHH
kofepHUHr wupummra AWM-2 umnynscnap Oepunrad, yJIapHHHT
aMriauTygaBuit kuiiMatu +98 MB, +412 MB Ba -412 MB ra TeHr.
Koanam ciMMeTpHKk KoAa amanra olHpuiaaay. KonepHuHr Yukuumaa
XOCHJ OYNyBUYM KOZ FypyXJapH KaHAad Ty3uiaumra 3ra 6ynagu?

9. 8 MBra TeHr kBaHTNaHMID KaJaMIM CaKKH3 pa3psAIJIH JTUHHUABHIA
JEKOJEPHHHT KUPUHLINTa KOJ TyPYXMHMHI KyHHAarun KeTMa-KeTJIUTH:
11110111, 00001000 Ba 10010101 kem6 Tymanu. Hdexomep HaTypan
(opmui) koara acocnaHH®G Ty3winraH TrypyxJIapHH JeKojepialra
Mymxkannaurad. Jlexogep umkumupaa xocun OGymaauran AVIM-2
UMITyJIbCapH KaHAal aMnMTyaara sra 6ynagu?

10. UKM acocuna tamkun kuiuHraH KBA PYT oxupru craHuuscu
TY3WIHII CXEMAaCHHMHI O3JEMEHTJIAapH, y3aTHm Ba Kabyn KuUIHIU
TPAKTHHHHT Ba3H(ACHHU TYLIYHTHPHHT.

11. UKM acocuaa taumikun xuauarad KBA PYT HHHr Bakr 6¥yiinua
LMIJIY KaHaail Ty3unaau?

12. Tonan yacTotanu kaHajuiap conu N=12, ko KOMOUHALIHACHAATH
3neMeHT/Iap COHH m=7 6ynrangard, MKM acocuaa Tallkuil KHJIMHFAH
KBA PYTHHUHI TaKT 4aCTOTaCHHH TOMHHT.

13. KM acocupa Ttamkun kuminrai KBA PYT pa cunxpouu-
3alMANAaHUHT Kakicu Typnapuaad doiinananunau?

14. TakT/IH CHHXpOHH3aUMsIAll KypHJIMajlapHra KyHuiraH acocuii
TanabnapHd aWTHHr. TaKTIH CHHXPOHM3AUMANALUHUHT Oy3WaMIOH
HHMara TabcHp Kwiagu? TakTn¥ CHHXpPOHHM3ALMAMALIHH aManra
OLIMPHII IPHHLMILIAPH.

15. Uuioutn CHHXpOHM3aUMANALl KypUJIMalapura Ky#uiraH acocHii
TanabnapHn aWTHHr. LMKINTM CHHXPOHM3ALMANALUHUHT OY3UIUIOH
HHUMAara TabCUp KUnaau?

16. Lluknnn  cHHXpOHM3aUHMANAll  KYpPUIMaNapMHMHI  MIILIAIN
NPUHLMIUIapU KaHaai 6ynanu?

17. PakaMin JIHHHA TpaKTiapHia CHTHR/UIAPHUHT Oy3HWIMUIMHH
BY)KyAra KeINTHpYBYM acocuii cabGaOnapHu adituHr. 1- Ba 2-Typ
Oy3HIHLINIApDHHHT MOXHMATH Ba YNapHHHT XaJaKHTAAH XUMOsNaH-
TaHJNKra TAabCHPH.
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18. JIuHusABHI KOATAIUHHUHT 3apypaTH.

19. MuddepeHuuan HMIYIbC-KOLTH MOAYIALUMSAHHHT MOXHATH E
YHHHT OJaTAard HMITYJIbC-KOIH MOAYNAUHAAaH dapKH.

20. JemsTa-MOOYIALIMAHUHT MOXUATH, YHUHT Au(depeHMan Ba oja;
Jarv IMITYJIbC-KOIUI MonyisupsifaH dapiu. enbTa-MoORy sy TypiapH.

21. PakaMiT JIMHHA pEreHEpaTOPHHHHI Ba3sH(acH, YHHHT YMYMH
TY3UJHMII CXeMAaCH Ba HILLTal TIPHHIMITH.

22. KM acocuaa Ttamkun kKunuHradi KBA pakammad  y3aTHi
TH3UMHMHHHT HepapxuicH HuManaH uOopat? PYT HHHT Hepapxusac
KaHna# tysunagu? PYT nepapxvsacHHUHT acocHuii CTaHAapTIapH.

23. Pakamiu okuMJIapHM KaHZa# ycynmnap OuiaH OHpmaumiTHpHi
MyMkHH? BaxT fgaBoMHIA TypyX XOCHJI KHJIYBYH EKM MYJIBTHL
JIESKCHPJIOBYH YCKYHAIAPHH TY3HJIHI NPHHIUIH.

24. TIne3noXpoH paKamiId HEpapXyAla BaKT NaBOMHZA IYpPYyX XOCH
KHITyBYH CXeMa.

25. CUHXpOH pakamiM HepapxHusja BaKT HAaBOMHAA TI'YpyX XOCH
KWIYBYH (MYJIbTHIUIEKCHPIIOBYH) CXeMa.
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1V 505. OIITHK TOJAJIM Y3ATHII TH3NMJIAPUHHA
TAITKHWJI KHJIUIO ACOCJIAPH

4.1. OnTHK aJ0Ka, YHHHT a3a/UIHKIapH Ba KY/IJaHVII COXAJIapH

Ontuk Tonanu y3atuin tusumiapu (OTYT) HUHr KeHT KynaMaa
KYJUIAaHUNHILH TENEKOMMYHHKALUA TH3UMIAPH PHBOXUIAHUIIMHUHT
acocuit #ynamumu xucobnanamu. OTYT TymyHuacH oOpKaiu
MabAYMOTJIapHH Macodara ONTHK TYIKUHIAD Ba CUrHajuiap épaamuza
orntuk Tonanap (OT) opkanu y3aTuiira MyJpKaJlaHTaH aKTHB Ba NIaCCHB
KypuiMajiap MaxMyH TymyHunand. bomkaya aditranna, OTYT-Gy
ONTHK CHUIHAUIADHH [UAK/UTAaHTHPHLI, HMUUIOB OepHWl Ba Yy3aTHLIHH
TABMUHJIOBYM ONTHK Y3aTHUIl KypHIManapd Ba ONTHK Y3aTHIN
TMHUANapH MaxMyHaup. ONTHK Tonamy €KH, KHCKada, ONTHK Kabelnap
Ba ynap acocHAa fApaTUNaluraH ONTHK TONANM aloka JIMHUANApH
(OTAJ]) onTHK CHrHa/ap TapkajafuraH (U3UK MYXHT XHCOOJIaHaaH.
OTYT Ba OTAJI MaxxMyH Tonanu ontHk y3atuul auHuscH (OTYJ1) uu
xocun kunami. OTAJl gaH keHr cypataa doiinanaHmacaad TypHo,
TenepoH Ba Tenerpad anoka, kabennH TeneBHAEHHE Ba (PAKCHMHI
anoKa, MabIyMOTJIapHH Y3aTHMIN, TapKAOMOa XM3MaT KWIHLIHH
AXJUTNAWTHPYBYHCH OYnraH srosa pakamiu TapMok-XSPT (Integrated
Services Digital Network-ISDN)HH spaTull, TeleKOMMYHUKaLUs
TapMOKJIapura aCHHXpoH y3aruil ycyiu (Asynchronous Transfer Mode-
ATM) TeXHONOTHACHHH >XOpHi KUHII Ba CHHXPOH paKaMJId UepapXus-
CPHU (Synchronous Digital Hierarchy-SDH) acocuaa tpascnopt
TapMOKJIAPHHH TalIKMA KUWIMII COXalapHJa TeleKOMMYHHKaLUs
TE€XHOJIOTHANADUHH pHBOXKIaHTHpUID MymkuH 5Mac. OTYT Husr
KYNNaHHIl COXacH Xap KaHJad Typaaru MabpiyMOTJapHH amanja
XoxnaraH Macodara OSHI KaTTa Te3NHKAA y3aTHI OmnaHruHa
yeknaHMaiiny, 6anku y Goprt Tu3Mmiuapu (camoiériiap, KeMajap Ba
Oouikanap) AaH JOKan Ba roGan ONTHK TONANH TENEKOMMYHUKaLHUs
TapMoK/japurada 6ynraH xyJa KaTrTa JOMpaHH ¥3 uumra onaau. bynnai
TH3UMIAPHUHT JKOPHl KUIMHUINK (aKaT OATAArd TeleKOMMYHHKAIUsA
TH3UMJIapH Ba TApMOKJApHHHIMHA 3Mac, OalKu paJuo3JIeKTPOHHKA,
aTOM 3HEepreTHKacH, KOCMOC, MAlIMHACO3/IMK, KEMacO3NHK Ba LI. K.
JIADHHMHT XaM PHBOXI2HHILINHHA OJANHIaH OGenrunab 6epaod.
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OTYT pma MasnymornapHu y3arum 0,1 MkM gaH 1 MM rada
6¥nran Epyrnuk OKUMIAapu EpAaMHIa aMalira owHpunany. TYIKad (ku
YacToTa) Y3YHNHKJIAPHHHMHI JAMana3oHNapdH dyerapacuia EpyFriHK
TYIKHHIAPHHHHT ONTHK TOJA OPKajlH 3HT AXINK TapKaJIUIl IIApOUTH
TabMuHIaHca, OyHHall TYAKUH Y3YHIMKJIADHHUHT [HANa30HIapHHH
OHTHK TOJIaHHHT wapgopnux Oapyanapu neiiunagm.

Xosupru maditma OTYT HM Tawkun KWiMIIAa WHOpaku3un
HypnaHuul (Kuckada &pyFnuk) €ku ontuk Hypnanumu (OH) 1ne6
atanyBuu 0,8 mxm gaH 1,65 MM raga 6ynran (6yHnaH keiiun 2,4 Ba
2,6 MKM JIM aH4a y3yH TYJIKHHJIAPHH XaM Y3IallITHPHII MYJDKaJUTaHTaH)
TYNKUH y3yHnuruan ¢oiinanaHunany.

V3aTHIl Y30KIHIHHH EpYFIHK TYIKHHUHUHT JXyJda AXIIH
TapKanUUIM Xucobura omMpu yuys ontduk Tonaap (OT) &ku €pyrnuk
yTKasruwiap Ae0 aTanyBdd TYpJH XHJ ONTHK TYJIKHH YTKasruwiap
TeKWHpwinu. byHpmalt yTkasruunap opkaiu Kobuk (kobuxiap) 6unan
ypanraH y3aknappaH TapkuO TONTaH, ONTUK HYPJaHUIUHHM Y3aTaJuraH
HyHanTupyBuu kaHawiap TymyHuwinaau. OT ONTO3JeKTPOH TEXHOJNO-
ruanap (ONTHK HYpJNAaHHUIIHKM XOCHJ KWJIHLI, YHHUHI Ky4yalWHIM, ONTHK
CHTHAJUIapHH KabyJl KHJIHMIL, YHra HupioB O6epuiu Ba Golukanap) Ounan
6Mpra HypJIaHULIHK ONTHK TOJNAjIap-ONTHK TOJNAMH YTKa3ruwiap opKajiu
Y3aTHIMLIMAA YpPraHyBYd TEXHHKaHWHI TONANH ONTHKA Aed aTalyBuH
3aMOHaBHit HYHATMIIHHHHT PUBOKIAHHIINTA TYPTKU Oepau.

OTAJI uuHr Ky#inaa canab yrinrad ap3auMkinapy yJIapHHHT Te3
Ba KeHI Kynamza KyTaHWIHIUHHYA TAabMUHIARIH:

1. Perpancnaropnap ypracumaru macodand 100..150 xm maH
kamM OynMacnuruHu  Tabmuunaligurad napamerpad OT HU onMn
HMKOHUHHY;

2. AxGopot ¥TKasum KOOWNMATH JKyHda IOKOpH OyiaraH Xoiza
KHYMK rabaput yiuamnu Ba eHrus Maccaid ontuk kabemnap (OK) Hu
Ui1ad YHKApHILHH;

3. Onmk xabemnapun HULIA0 YHKApULI HapXWHHHT JOMMHH Ba
Yy3IyKCH3 paBHUIga nacaliMiud Ba yJapHH HUUIab  YMKapHLn
TEXHONOTHUACHHH TAKOMHJUIALITHPHLIHH;

4. Talmiky 3eKTPOMArHUT TAbCHpJIAap Ba YTHII XaJaKHTIapHAAH
IOKODH Jlapakajia XUMOsIaHraHIUKHH;

5. Anoka (axOOpPOTHHHI YMKMO KETHULIM)HHHT IOKOPH Aapaxaia
Maxduitnuruau: cursan ¢akar 6eBocHTa alipUM Tosiara yjlaHTaHHarHHa
YHUHT TAPMOKJIAHHHIH MYMKWHIHTHHH;
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6. Tana6 kunuuaérran  JTKA3MID  [OJIOCACHHH  OJIMHIJArH
MOCHaHYBYaHIIHK;

7. Pakamnu ysarum TU3uMiapuja Gapua vepapxus Japaxaiapuja
MekTp Kkabemnap §puura Typan tHngard OT HH  HmIaTHII
MYMKHHJIUTHHH;

8. OnTHk HypTaHMUIHMHI SHTH MaHOanapH, ONTHK TOJajap, AXUIH
taBcu(u &ku Oy TaBcudnapra KyHunrad Tanabnap owub Gopaérranga
Oomka y3aTHm THU3MMIapH OunaH Moc Kela OJNHUUIMKHM Tyna
caknaiionanMraH ONTHK Hypnanuuuid ¢oro kabyn kunarud Ba
Ky4adTHprUYnapHUHT spaTHIdIInra kapab, OTYT Hu qouMHIt paBHLIIa
TaKOMHITAIITHPHII UMKOHUHH;

9. Hokynaii 006-xaBo IIAapOMT/Iap¥ Ba HAMJIMK TETHIINH HYCHHOA
noituxananrad OTAJI ra yH4a Tabcup KuiaMaraunuru cababnu, ynapaat
cyB ocTH kabennapu cudatuna dpoiaanaHuLl MyMKHHIUTHHY;

10. MmmoHunu xaBgcH3NUK TexHHkacH (mopriam  xaBpm Oop
MYXHT/IapAa 3apap KypMaciuK, YYKYHJIAaHHII Ba KUCKa TyTamlyBHUHI
AYKIUTH)HY, TY 1A 3MeKTp H30/AUHMAHN TABMHHIAI MYMKUHIHTHHH.

Xo3upru mafitaa ymyMui xomma ¢oiganaHuna€rraH KynruHa
OTAJl npma 622 MoOur/c raya Oynarad y3aTHHI Te3MIHAAH
¢olinanaHMIMOKAA, JekUH y3aTuul Tesnuru 2,5 ['6ut/c nu Ba yHpaH
tokopu 6ynran OTYT GopraH capd Kynpok KyanaHuiMmokna. ByHnaii
OTAJl 6¥yiiuua 7680 taman 100000 Taraua TteneOH HaCTOTANH
kaHannap (TUK) #u éku yTkasuwm koOunusata 64 kb6utT/c MM acocuit
pakamnu kaHannap (APK) HY Talukun Kumui MyMKUH. X03Hpri nairaa
y3aTH Te3nury 40 '6ut/c rava 6ynras OTYT umnad® yukunrax.

4.2. ONTHK TONAJIM y3aTHII TH3HMHHHHT YMYMH Ty3HJIHIL
DPHBLHIIAPH

Ontuk Tonmamu  ysatum TusuMH (OTYT) HuHr TtapkuOura

KyHHars TeXHUK BOCUTaNAp KUPajH:

1. VY3aTuiu TpakTHHHHT KaHaj XOCHI KHIyB4YH yckyHacH (KXY);
y CTaHJapT KeHIVIMKKA 3ra YTKa3sHII MoJiocany €KH y3aTHll Te3JIHTHra
Jra Mab/lyM COHAArM HaMyHaBHH KaHa/Iap €KW HaMyHaBHit ypyXiu
rPaKT/IapHH IAKUIAHTHPHITHY TabMHHIAHAH;

2.  TpaxtHuHr OornoBun yckyHacu (BY), y KXY uukummugaru
Kyl KaHAIH CUTHAJIHMHT TapaMeTpiiapHHH ONTHK Y3aTKUYHHHT
mapameTpsapu OusiaH OoFaiiay;
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3.  Omntuk y3atku4 (OVY3); y 37eKTp CHTHaJIHK TYJIKAH Y3YHIHMTE
ONTHK TONaHUHT OuUpoH-OMp maddodmuk mapuacu Ownan Oupznai
6ynran onTHk curHanra ysraprupamu; OY3 Tapkubura Kyduparuiap
onTuK Hypnamuim MmaH6au (OHM)-6up &€ku Oup HeuTa mapaMeTpiapy
BYnan kenaértrad xjn KaHaJUTH 3JIeKTp CHTHaj1 OMJiaH MOLyJIIaHaJAUIaF
ONTHK 3NTYB4YH MaHOaWHM Ba ONTHK HYDJIAHUIIHU WIOXH OGopHYa Kawm
HYyKoT6 onTHK Tomanu Kabenra KUPUTUIN Y4yH 3apyp Oynrar
MocnamTHpyeyn Kypuama (MK) kupagu; oxaTha, ONTHK HyplaHHIE
Man6ay Ba MociawTHpyBud KypwiMa (MK) y3aTyBuu ONTHK MOZYJE
(Y30M) ne6 aranyBuu sroHa GIOKHH XOCHJI KHIIA/IH;

4. Ontuxk xaben; ynuHr Ttonacu (OT) ONTHK HypIaHHIL
TapKanaZuraH MyXuT OYiu0 xu3Mat Kuiajau;

5. Ontuk perpancnarop (OP); y curHan ontik Tona {(OT) opkanr
yTaéTraHga yHHHT CYHMINHHH KOMIIGHCAUMSNAIIHH Ba TYPIH XHI
6y3unuIUIapHH Koppekudsnam (TYrpwiam) HU TabMuHTaizu. OF
XM3MaT KWJIYBYH €EKM XH3MaT KWIMaiiiuraH xuiulapra OYnHHHMIIEK
MYMKHMH Ba yJlap PeTPaHCIALMSA TapMOKNapH Ie0 aTaryB4d MabiyM
Mmacodanu opanatub ypHatunagu. OPpa onTHK KBaHT Ky4alTHPrH<wIaf
€plamMmjla ONTHK CHUTHANHH ¥3rapTHUPHII OPKAJIM XOCHJI KHJIMHIAH
3NIeKTp CHTHAIra XaM Ba TYFpWIaHraH 3JeKTp CHUTHalNHH HaBGataarw
y3rapTUpHII OpKaJH XOCHI KHJIHMHIAH ONTHK CHTHaJra XaM HIIIIOE
Oepyiu (KyuaHTHpPHI, KOppEeKUUsIall, pereHepauusaian Ba L. K.) Jiaf
6aKapHIIMIIN MYMKHH;

6. Onrtuk xabyn xuwirmd (OKK); y onTHk HypnaHuiiHH Kabyn
KWJIMII Ba YHH 3JIeKTp CHrHanra ysraprupuiuHn tabMuHmafizu. OKk
TapkuOUra ONTHK HypHAaHUINHHM HIOXH Oopmua kam #iykotu6 OT man
YHKapuIl y4yH 3apyp Oyiaran mocnamtupyBud Kypuiama (MK) Ba onTHk
HypnaHMWHUHT Kabyn kuarudd (OHKk) xupagu. OnTHk HypiaHHIU-
HHHT MOCHAUITHPYBYM KypHJIMacH OunaH Kabyn KHITHYH MaXMYyH
kabyn kunypuu ontux Moayn (KkOM) uu udomanaiinu;

7. Kabyn xunum TpakTHHHHT 6ornoBun yckyHacu (BY); y kabyn
KHMJyBYH ONTHK MOJYMHHHI UYMKHMINIMAArd CUTHaMHM Terumn KXY
HHHT KYTI KaHaJUTH CHTHAJIMTa Y3rapTHPaIH,

8. Kabyn KWIHII TPaKkTHHHHT KaHall XOCHJ KWJIYBYH YCKYHacH; Yy
Ky KaRaJLn¥ CHUTHAJIHM aiipuM HaMyHaBMH KaHalap Ba TPaKTJIapHUHI
CHUTHaJMra TecKapH Y3rapTHpHIIHY amMaira OuTHpaiy.

OTVYT nHuHr yMyMuH Ty3unui cxemacH 4.1-pacMaa KEITHPHITaH.
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6) OTYT kabyn KUNHLI TPaKTHHUHT Ty3HJIHLI CXEMACH

4.1-pacm. ONTHK TONAJH Y3aTHII TH3UMHHHHT YMYMHt Ty3HJIHII
CXeMacH.

OnTHK OSATYBYMHM KYN KaHaJUIM OdNEKTp CUTHa1 OuiaH
Mopynauusnaimt yuyH uacroraBuit (UM), dazasuit (OM), amrum-
TyaaBuit (AM), xytbnosun (KM) Momgynamus, xajmamnuru Oyiinua
Moxnynsauus (MM) Ba 6owukanapaas ¢oiaanaHuin MyMKyH.

MOHOXpOMAaTHK ONTHK HYPJAHHLI 3IEKTP MaiJOHUHUHT OHHM
kKulimaTiHU Oenrunadrad QasoBHif KoopAMHaTanapia KyHupmaru
KYpUHHLIJA E3UII MYMKHH:

E (t )= E,, cos (wot + @, ),
6y epma Ey-MaiioH aMmiMTynacH; ®p Ba (p-ONTHK 3NTYBYHHHUHT
TEeTMLUIM YacToTacH Ba ¢asacd. Y XojJa ONTHK HyplaHHII
KaJaJUTHTHHUHT OHHi KMMaTH Kyiiuaarura Teur 6ynamm:

P0H=E2(t )cos ( Ot + @, ),

T, = 2n /@, paBp Oyiimua ypraya KuiMaru 3ca KyHHjarura
TCHTI
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P =0,5E 2.

P KaTTaIMKHH ONTHK HYPJIAHMIUHHHI YpTavya >KaJaluIirk &Ku
KyBBaTH AcHunany.

XKapgannux 6yiinua mopynauusnaHaétran (MUM) na aiiun P
KaTTANIUTH MOAYUIALMAIOBYM Ky KaHaJUIM CHTHAlra MOC paBHIIAA
y3rapanmu.

Ontuk Hypnaaui TYnkKuH Tabuarra sra 6ynu6, aliHu Wy BakTaa
y auckper O¥nmamu. Y ¢akar AMCKpeT KBAaHTNAD -hkf , JHEPrHsIH
GoTOHNap KYpHHHMINMIA HypJiaHad{d Ba roTunamy, Oy epnma h-Tlnank
novmuitch. ILIyHHHT y4yH P ONTHK HypNaHHLI KyBBaTHHH (POTOHJIAp
OKMMH (BaKT OMpNMIHAArd COHM)HMHI KYI KaHAJM CHrHajulap OuiaH
MOAYNSAUMsJIaHaAUTaH J= P /h f, XaJaJUIMTH OpKajd TaBcudnam
MYMKHH.

SpuMyTKasrud MaHOAHHUHT HYPAAaHHIIMHY YHMHT JKaJajUIUTH
6yiivya MOAYNAUMANALIHM Ba ONTHK CHTHAIHM 3J€KTP CHIHaira
TeCKapy  Y3rapTUpuil, SBHH  AEMOAYJALMUANAIHM  OOINKapHIU
(MomynsuMsAiaml) KypuiMacH OHJIaH aMaira ONIMPHUINHMHI TEXHHK
KUXaTAaH HUcOaTaH cojia Xal KWUNHHHUIUKM Tydaiinu OonTHK TONalH
Yy3aTHII TH3UMHHM Tamkun Kwiuinga VM xyma keHr xynamaa
KyJuranuna 6olmwnaay.

4.3. OnTHK TOJAJIH Y3aTHHII TH3UMJIApDHHHHT TaCHAQH.
OnTHK TOJAJH Yy3aTHII TA3HMJIAPH ACOCH/Aa HKKH TOMOHJIaMa
OorJaEHIIHA TAIIKHJ KAJTHAII YCY/UIapH.
4.3.1.0nTuk Kabestapan 3u4Jam ycyJ1apH.

OTYT HuHr Typnu Xun TacHUGH MaBXyH, JIeKMH acOCaH
Kylnaarwiap KyJijaHunagu:

1.KynianunaétraH KkaHan XOCHJN KWIYBYM YCKyHara Kapab,
OTVYT ky#iunarunapra 6ynuHaau:

- aHAJIOT ONITHK ToNanu y3aTuul TH3uMiapi (AOTYT) ra. Arap xaHan
XOCHJI KHJIYBYM YCKYHa FapMOHHK 3TYBYM YaCTOTAaHHHT NapaMeTpllapd
(amMnmuTynaBuii, dYacToTaBuil, ¢aszaBuii MOAYNAUMA Ba yIApHHHT
KOMOHHAIMAMAP)HA &€KH HMILyJbClap JaBpuil KeTMa-KETJIMTHHHHT
mapaMeTpiaapH  (aMIUTHTYAa-HMIYNBCIH, KeHr-UMIyJabciad, (asa-
HMMITYJIBCIIH MOAYNALUA Ba YIapHUHT KOMOWHAIMSIapU ) HH MOAYIALIHS-
JIALTHHHT aHAaJIOT YCYyJUIapy aCOCHAa Kypuica;
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- pakamid OoNTHK Tonmanu ysatuwl tusumiapd (POTVYT) ra. Arap
KaHal XOCHJI KWIYBYM YCKYHAa HMITYJbC-KOJIH MOAYJSLMA, AebTa-
MOAY/AUHS Ba YNapHUHr Xunnapu acocupa kypuica, POTYT xyna
KEHTI cypar/a KyJUIaHHJIMOK/A.

2. OnTHK HYpJaHHUIIHH MOAYJAUWsiIam ycynura kapab, OTYT
Ky#naaru kucMmiapra 6ymMHanu:

- ONTHK HYpJaHWII XXaJaJUTUId MOAYJISALMANAHAAUTAH ONTHK TONanH
Yy3aTHII TH3UMIApHUra Ba YHHUHT [eMOOYIALWSIAHUIINTA TETHLLUIH
ONTHK TOJNANH y3aTHWI TH3UMiapura. by pemopymsuusnamiHu 6an3aH
Gesocuta mMomynsuusitaimn aedunud, y kynm POTYT na keHr cypsataa
KyiaHunaau;

- ONTHK HypnaHuul (ONTHK 3TYBUYM)HHM aHajor ycyyulap (aMiuim-
TygaBuii, (a3aBuif, 4YacTOTaBUi MOAYIAUMANAD Ba  YJIApHHHT
KoMOMHaUusapy) 6unaH Mooy NsAUUAIAHAAUIAH ONTHK TOJAJIH Y3aTHIN
TH3UMJIapHra.

3. OnTuk cHrHanHA Kabyn KMIMII Ba YHH JeMOIy/AuHMsiaLl
ycynura kapab, OTYT kyiingaru kucmiapra 6ynuHanu:

- ©OeBocuTa AeMmonynsuusiaiaurad kM 6eBocHTa Kabyn KMJIaguraH
ONTHK TONAIM Y3aTHII TH3HMJapura. ByHAaa ONTHK HypriaHHLI
YKaJanJIMTHHUHT JIEKTp CHUrHaiara 6eBocHTa y3rapumiu comup Gynany,
0y CHUTHaJIHMHI' Ky4WlaHHIIN €KM TOKM ONTHK CHIHA >KaAa/NIATHHUHT
y3rapvIIMHH GHp XU akc STTHPASH;

- KOTEpEHT ONTHK TOMNANM y3aTHII THU3WMJapura. bymapaa onrtuk
HypJIaHUIIHH MOAYNSALHSNAI TypiapuAaH (CHHXpOH €KM HOCHHXDOH)
KaTbd Ha3ap, YaCTOTaHH OpIMK YacTOTafa amaira OLUHpHJIAAHraH
reTepoAuH €ku FOMOAHH YCyNAa Y3rapTHpuiu Kyunanuwnamu. Kabyn
KHJTMIHUHT reTepouH ycynuia doroaerexropra f, yactorand onTHk
curuan Gunad 6up BakTAa f; yacTOTaNnK MaxaJmuil reTEpOARHHHUHT Xyaa
Ky41H ONTHK HYpPJAaHWIIM y3aTWJagH, (POTOAETEKTOPHHHF 9YHKHLIKHAA
fop=fc-f; opanuk yacTora Xocu 6ynanu Ba yHaa ONTHK CUTHAIHH JIEKTD
curHanra HaBOargaru ¥srapuiud amanra omagd. Kabyn KWJIHLIHMHT
FOMOJMH ycynauja Kabysl KUNHHAETraH ONTHK HYpJIaHHII Ba MaXaJului
reTepoHH TeOpaHHLULTapHHHT YacToTac 6up xun (f=f;), dazanapu sca
CHHXPOHJIaHTaH Oy JINILK Kepak.

4. Mxk¥ TOMOHJIaMa aJOKaHHM TAlLKHJI KHJIMII YCynura Kapab,
OTVYT kylinnarn kucmnapra 6ynunamu:

a) MKKH TOJIand Oup mojocaiu 6Mp kabeiulH y3aTHII TH3HMHra.
VHIa ONTHK CUMHAJIIAPHH Y3aTHII Ba KaOyJl KMIIMIL A TYJIKHH y3yHJIHTH
Gup xun GYnraH MKKH ONTHK TOJIa OPKAJIM aMaira olMpuiaaim. Xap 6up
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OT nxxu cumutn Gu3MK 3aHKMPra SKBUBANEHT 67110, KaGeTHUHT ONTHK
Tonajapud ypracuna ¥3apo TabcHp OynMarannurd cababmm, Typiw
TH3UMJIAPHHMHT y3aTHII Ba KaOys Kuium Tpaktinapu 6up xabemin Kunut
TalIKT KMIWHaM, sbHu OyHpailt OTYT Gup kabemwm 6up nonocanu
6ynaan.

Hixm Tonmanu Gup monocanu 6up kabemmu OTYT Hu Tawukun
KMIHill npuHUMNM 4.2-pacMaa Kkypcatwirad, Oy epma KyHupaaru
Genrunauviap xkabyn xunuHran: KXVY-kaHan XOCHI KWIYBYH YCKYHa;
BY-6ornoeun yckyna; OV3-ontuk ysatkuy; OT-omtuk Ttona; OKk
onTHK Kabyn KWJITHY; OXHUPrH Ba OpaJMK CTAaHLMSUIADHHHI y3aTHII Ba
Kalyn KHJIHI TpaKTJlapuaa OUp THIUIM ycKyHazaH ¢oiinanaHuw 6yHaai
OTYVYT nnnr ad3ayumru xucodnanca, OT HUHT JTKa3HI KOOHIHATHAAH
doiinananum ko3pPUUHMEHTHHHHI aH4a KHYHKIHTH 3Ca YHHHT
KaMYHIKHTH XMcOOIaHamu.

6) 6up Tonanu Oup monocasm OHp KaGemTn y3aTHil TH3HMHIA
(4.3-pacM). By TH3MMHMHr ¥3Mra XocNMrH INyHHaH wubopaTku,
CHTHAUIADHA HWKKH HYHaJIMIUra y3aTHOI Y4YyH OMp Xul TYIKUH
y3YHIUKIH Oup onTHK TonanmaH ¢oiinananunany; 4.3-pacMjaa HIrapu
kabyn kunuHraH Genrunanuiapra Kyliugary 6enruiauap Kyuunaau:

> A
! 1
1 — BY oVs OKx BY -

- oT ——

KXy

N H o Hoe F2" o ) [w ]| |'n

4.2-pacm. Vixku Tonamu 6up nonocanu 6up kabennu OTYTHH Talixua
KHJIHIU IPHHLHIA.

1 BY oYs BY OKx —1
ot

7 KXy Ay 2

3] o | e— 7o | 100y s

N oks -

4.3-pacm. Bup Tonainu 6up nosnocanu 6up kabemnu OTYTHH TalmkHiI
KHJIHII IPHHIUIIH.
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OAK-ONTHK aXpaTyB4H KypwiMa, y EpYFIHK TYIKHHJIAPHHH
KyrOnaw €KkM ONTHK HypJiaHML HYHaNTHpPHIras TYJAKUHIAPHHHHT
TypAapUHH XPATHLIHMA aMaIra OUIHPaRH.

B) OMp TONanM MKKH MOJOCATH OHp KabGenM y3aThul TH3HMMIa.
Bynna Oup iiyHanumn OVifHua y3aTHWl TYNKAH Y3YHJIMTH A, ra TeHT
ONTHK HypJlaHUuaa onub 6opunaérran 6ynca, 6omka iiyHanum 6yHnya
y3aTHIL 3ca A TYNKHH Y3YHJIMKIH ONITHK HYpJaHHLIAa olH6 Gopunanu;
y3aTull HYHaJIHMIIAPHHU aXPATHUI OMNTUK HYPNAHUUIHWHI TETHLLIH
TYNKUH Y3YHJIMIHTa CO3JIaHraH iyHantupysun ontuk ¢unstp (OP) nap
épaamMuia aManra owMpuiaay; OyHZail ycynna aMaira omupUiIaguraH
HKKH TOMOHJamMa OoflaHMIIHMHI yMyMHH cxemacu 4.4-pacmia
kenTupuiran, Oy epaa O® ;- TerHUUIM TYIKHH Y3YHIHKIAPHHH
axpaTub oafuraH HyHaNTHPYBYH ONTHK QHIBTPIAP.

1 — 1| sv [ ovs L osn Now, L] v L oxx I — !
or

T
F=

. L By OKx |4 oen Obn || BY | oys L

4.4-pacm. bup Tonanu ukku nonocany 6up kabemm OTYTHH Tamkun
KHUJTHLI TPHHLIMITH.

5. Y3aTHIIHMHT Makcaau Ba y3okaurura kapab, OTY T xyiimparu
KHcMIapra 6y muHaau:

a) maructpan OTVYT ra. Ynap Mab1yMOTIHapHH MHHI KHIIOMETP-
Napraya ysaTuimira MymkannaHran Oynu6, pecnybnukanap, yakanap,
BUJIOATNAPHHUHT MapKa3lapH, HHpHMK caHoaT, MJIMHI Mapkasnap Ba
fourkanapuu y3apo Gornaiau;

6) 3onaBuit OTYT ra. Ynap pecnyb6nukanap, ynkanap, BHIOATIAp
Ba 600xM raya ysyHmukmard Macodanapa MabMYpHAT JOHpacHaa
GOrNaHUIIHM TAlIKUI KHJMLITa MYJDKANIaHTaK;

B) Maxannuii Tapmoxnap yayH OTYT ra. Ynap maxap Ba KHILIOK
TenedoH TapMOKNapuAa CTaHUUsUIapapo OOFJIOBYM  JIHHHA-TApHU
TAIIKKWI KHITHIIra MyJbkaJUlaHraH;

r) ax6oporeum Ttakcumnaiizuran OTVYT ra. VYaap xucobnam
MalInHaapy ypracuaard OOFIaHHIIHY, JIOKaJT KOMIIBIOTED TapMOKJIapy
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Ba Kabemmd TeneBUIAECHHWE TapMOKIAPUHH  TALIKWI  KUIHIIHH
TabMHHJIaH 4.

6. MynpTunnexcopyam apaéHu, ABHH OHp Heya EpYFIHK
HYPJIAaHHIIOM OKUMHUHU OUp TONa OpKaJIM OUp BaKTHUHT ¥3uJa y3aTHLIra
acociaaHraH ONTHK TOJAaHU 3WUWiall ycylapura kKapa6, OTYT
KyAuaaruiaapra 6ynuHam:

a) cnekTp OyiH4ya 3U4WIaHraH €KUM MYJbTHIUIEKCHPIIAHTaH,
TYIKHH Y3yHJIMKIapH axpatuaraH (wavelenght-division multiplexing,
WDM) OTVYT ra. bBynaa 6up OT opkanu 6up BakTHUHT y3uja Oup Hedya
CTEKTp Tap3uJa TapKajlaguraH ONTHK TYBYUIAp Y3aTHJIAAHU, YIAPHHUHT
Xap OMpHM TEerHHUIM KaHall XOCHJ KWJIyBYH YCKyHa OMJIaH LIakiiaH-
THPWIraH KYIN KaHalImM cUrHan OunaH MoAyJsuusiaHagu. Bynnaii
TH3UMJIApPHH TAIUKWI KWIMWHHHT UMKOHMATH OT cyuuwm ko3ddu-
UHEHTMHUHT Teruiund waddodanuk gapyacd dyerapacujard OINTHK
3NTYBYUHUHT YacToTacH (KU TYIKHUH Y3YHJHUrH)ra OHp MyH4Ya Ky4cH3
6ornanumura acocnadrad. IlyHuHr ydyH dacToTta GyiiMua axpaTHIU
YCYIMHU Kyinab Ba axGOpOTHH Y3aTUIUHWHT HATH)KaBHH TE3NMTMHH
owupub, 6up OT Oyiinya OUp Heua KEHT MOJIOCAIH ONTHK KaHaJTapHH
TAWIKWI KWiAm MyMkuH. ONTHK KaHamjlapHU crekTpd Oyiinya
axpatunrad OTYT HUHTr Ty3WIHLE cxeMacH 6.5-pacMia KypcaTuiras;
6y epma wirapu kaOyn KMJIMHraH Oeirunanuiapra sSHrd Oenrunauuiap
kymunrad: KCIIY-k§n xaHa/TH CUTHATHU IUAK/UTAHTHPYBYH YCKYHa, Yy
napaMeTpiapu onTvk y3arkud (OY3) Ba onTuk Kabyn kuiarud (OKk)ra
MoclaliraH 3JIeKTp CHTHAJUIApHH LIAKJIAHTHPHUINTa MYIDKaJUTaHTaH
kaHan xocun Kunyedd yckyHa (KXVY) Ba 6ornopum yckyHa (BY)
MaxMyacuHu uopanaiinn; CBK (éku MUX-WDM Mynstunsiekcop)
cnektp OyfiMuya OUpIAIOTHPYBYM KypuiIMa; Yy TYpAH ONTHK
3NTyBYHUNapHU Gup onTuk Tona (OT) ra KUPUTHUIHH aMaira OMIMPaJy.
CAK (éxu [OIMUX-WDM gemynsTHIIEKCOp) - cHekTp OViiuua
aXpaTyBUd KypuiaMa; OyHaa ONTUK 3ATYyBUMIap $a3zofa axparviaiy Ba
ynap ONTHK KaOy/ KUIrHura kenud Tyman.

Y3aTyBuYM CTaHIMAAA N Ta Y3aTHIN TM3UMH (Oup THIIK &kH Xap
XUJl TUIUIM) MaBXyH, YJNApHUHT CHTHAIUIAPU Ay, Ap,..., Ag1, Ay TYPIH
ONITHK 3TYBYHJIAp HypJIaHaJWraH N Ta ONTHK y3aTKUWIapra y3aTHRaaH.
CBK, épmamupa Ttypnu sarysumiapid OT ra kuputum amanra
owupunand. CAK HHHr kabyn KUJIHII TOMOHHJA ONTHUK 3JITYBUYHJIAp
axpanagu Ba ymap ontuk kabyn kuwiruura, cyurpa KCIIY ra
y3aTUIagH.
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4.5-pacm. Cnextp 6Vin4a axxparyBuu Kypunmaid OTYT Huur
TY3UJIMLI CXEMAaCH.

Hlynnait kunau6, 6up OT G¥iinya cnekTp Tap3aa axpanaiurad n
Ta ONTUK KAHAINAp TalKuA KuidHaad, spHM OT HUHr YTKasuum
KOOMIMATH  ONTHK  y3aTHLl  TU3UMHUHMHI  OJAaTAAard  TALUKHWII
KWIMHHLIMAATH YTKasull KoOunuaTMra HucOaraH n Maprara oulafu.
Bbynnan Tauikapu, 6y ycyn KymiMuMya Kypunull HIIJapHHU YTKasMacaaH
anoKka TapMOKIApUHH KEeHralTHpPHLIHH TabMHHJAIUra, LIYHUHTAEK,
EpYIIIMK OKMMIApH aXpaTHO ONMHAAWraH xoinapjaru crektp Gyiinya
3UYNIaHTaH [IaCCHB 3NeMEeHTNapra sra Xap KaHOai Ty3WIMaHWHI
TApMOKJ/IAHIaH TAPMOKJIapUHH ApaTuiura UMKoH Oepaau. ByHzma Typnu
Te3JIMKKa Ba TYPJM YacTOTa MNOJOCAanapd KeHIJIMIMra, pakamid Ba
aHajgor MOIYMALUANAIl THNHMra 3ra TYpJW CUrHaIAap (TenedoH,
TeNeBUAEHHE, TeJIEMETPHA, MABIYMOTNapHH y3aTHLU Ba 6.)HH y3aTuil
UMKOHHATH KeHrainu. ByJapHHHI XaMMacu TeXXamild Kyn GYHKUUAIN
TeNeKOMMYHHMKALlUA TH3UMJIApH Ba TAPMOKJAPHUHHHT APAaTWIHIIHHU
TabMHUHIAAIH.

OnTHK 2ATYBYMIApHH OUpNALITUPUII Ba XKPATHIN Y4yH Typid
ONTHK CHEKTp KypHUiMalapu: HUUIalll (PU3MK ONTHK XORUCANapH-
aucnepcus, Audpakuus Ba HHTepepeHUUAra acocjiaHraH MYJbTH-
njieKcopnap, AeMylibTUILIEKcopnapaal ¢oHmananum MyMmkuH. OnTuk
npu3Ma, KYN KaTiHaMiid JUIJIeKTPHK, AM(pakuHOH maHxapa Ba 6. yap
MYJbTHILIEKCOpJIAP Ba JAeMYJIbTHIUIEKCODJIAp TY3HJIMACHHHHT aCOCHHHU
TALUKHI KHJIMIIH MYMKHH.

6) Uactora Oyinua éxu rerepoauH ycyn 6unaH suunanrad OTYT
ra JIMHMsA TpakTnapuaard TypiM MaHOanapHHHr OoUINaHFHY Ky
KaHAUIM CUTHannap OullaH yactoTa OyiiH4a MyNbTHIUIEKCHpJIaHaauraH

227

www.ziyouz.com kutubxonasi



y3aTHIO TH3MMJApUJAa MablyM YacTOTallap Iojiocajiapd aXpaTHO
onuHaau. By Xonaa rypyxiu NMHHS ONTHK CHTHATHHY OJHIN y4yH GHp-
Oupura sKuH >xoiinamrad Gapkapop ONTHK 3NTyBYHJIAp Kepax Oynamu.
BHpOK ONTHK HypnaHWIN YaCTOTACHHHHT HOGapKapopiuru, aiHukca
KaTTa Te3NUK OHiaH MOIyNALMANaHA&TraHAa, KYIIHH KaHaJUTapHHHT
HIMYH  TYIKUH Y3YHJIHMKIApH YpTacHAard CHEKTP OpaIHKJIapUHHHT
ax60pOoT CHTHAJIMHHHT HOJIOCAaCHAaH KYN MapTa katra Oynuiumra oaubd
kenagn. [lynra xypa, OTYT pa Oup-Oupura SKHH OHIALIraH CIIEKTP
KaHA/UTapUHHU OJIMHI YYYH ONTHK O3JITYBYMHHHI TErMIUTH CHIDKHIIH
épaammja TYpnid ManOanapnaH amac, OGanku OWTTa, JIEKHH eTapiu
Japaxaja Oapkapop Oynran maHOamaH 4HKAETraH TypiH 3JITYBYH-
napnaH ¢o#nanasunag. ONTHK 3TYBYH/IaDHH INAKJUIAHTAPHIIHUHT
OyHpaii npuHUKMIUAaH ¢oiinanaHUIaIUTas 3UWIAIHE Yacmoma Oyiiuva
&KU ecemepoOun ycynoa 3uwnaws fedunany. I'ypyxJil ONTHK CHUTHAlHU
MAaK/JIAaHTHPUII ~ TPMHIMIMHA ~ TYWIYHTHPYBYM TapkuOuif cxeMa
4.6-pacMIa KENTHPUJITaH.

Ontuk Hypnanum wmaH6an (HM) uyuxkumunzan dukaérras,
tapkubuna fi, f,..., f, kaTtop snTyRuMiap OYnraH ONTHK HypJaHHII
I'nan-Teitnop cnekTp npusmacuuu Hbonanaiigurad T; Taxjuinaruy,
CyHrpa 3ca A/4 4opak TYJIKUHIYU Npu3MazaH yTuod, OMpHHYN KaHATHHHT
@, ¢punsTpHra xenu6b tymany. By GunsTp 6MpHHYM KaHANHUHT f] ONMTHK
antyBunciid OM; onTHK MoaynsaTopra yTkazamy, Oy epma y ax6opot
ontuk curHamu (OC,) 6uman mopymnanaau. f,,— fy (apHU ) pman
TalllKapu) YaCTOTANM ONTHUK HypiaHUm ¢GUNLTp OuNaH KaliTapunany Ba
y Ty Taxiunnariyra KaiTuo kenaau.

Mynuma y MKKMHYE MapTa HOpaK TYJKHHJIM TPH3MA OpKAJIH
ytu6, T, Taxmuuiaryura kenu6 tymanu. bupunun xaHanauHr OM; na
ax00pOoT CUrHanu OWJiaH MOAYNALHAIAUTAH ONTHK 3NTYBYUCH KY3ryHaH
KaiiTHO, y xam T; Taxuuniaruyra keaub Tymany.

SlpuM  TYNKHHIM nOpW3MajaH MKKM MapTa YTraH ONTHK
CHTHQJIHUHI KyTONAHUII TEKHCHHUTH OoluNaHFuy TeOpaHHIIHHHT
KyTOnaHuI Tekucnurura Hucbatas 7/2 ra Oypwmagum, mry cababnu
€pyrIMK JacTacd npusMana oru®, yHnaH yukagu. KelfMH CHrHamHUHT
ymymuii okumn T, taxymiurarmura kenu6 tymanw, suau f, yactoranu
ONTHK HypnaHHUI Moxywianu®, Oy xapaéH kKaiitapwiagu; lllyHnaii
KUNuO, kaGeIHHHT ONTUK TOJNAcUra Kenud Tylamurad rypyXJiH ONTHK
CUrHAJ HIaK/IaHaH.

Tapkubuga KaTop MOAYNAUMSIAHTAH ONTHK 3NTYBYHCH Oynran
KaOyn KMAMHa8TTaH rypyXiId OonTHK curHain T; Taxmunnaruyra ket
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tymiagn (4.7-pacM), keiiiH 3ca OMpPHHYM KAHAJHHHT YOpaK TYJIKUHIIH
npusMacH Ba dunprpuaad yTuO, ontuk apanamtupruy (OAP) ra kenub
tywagd. @, ¢unsTp dakar f; 3ATyBYM HacTOTanu ONTHK CHTHAIHH
yTKasaad, OolIKa 4acToTanu curHan kKaitmod, T, ra kemu6 Tymazgu.
Ontux MmopynsuuanaHrad f; anrysud dacrora OAP pa Maxamwmuit
rerepoaud (I'eT) uacToTacupek 6Y¥nub kymasaH, CyHrpa momocamu
¢umetp (I1P) 6unan fy,, oparMK yacToTa axparub ONMHAAM Ba Y
doroperexrop (®I) ra kenub TyuraaM, YHUHT YHKHIIMAA 3Ca JEKTP
ax0opOT CUrHAIY IaKIIaHaH.

(v Lo v P { o [ [ o [ om
T, vi H e [ om Je——
v o - om e

Kyary

N

ANNNNNN

NN

I'ypyxau ok
CHrHan

4.6-pacm. Hacrora 6yiin4a (reTepoiuH) 3u41aHaéTraiAa XOCHI
6ynamurad rypyxJit ONTHK CHTHAJIHU HIAKJLIAHTHPHIN CXEMACH.

Ilynpait kuiu6, kabyna KunMII reTepoAauH ycyn OuiaH amanra
omupunagd. CurHanHy Oapya Oomka KkaHaapaa AeTeKTOpJall
IOKOpHArura yxiai cogup 6ynam.

Yacrora O¥iiMua (reTepoauH) 3WWIAll YCYMHHHHF ad3auiury
myHjaH H6opaTky, OyHIa pereHepalUsIallHHHT pereHepanus TapMo-
FUHUHT Y3yHJIMIY Kabyn KWJIMLIHUHT reTepoiuH ycyiu xucobura 200
kM raya eram, OT HuEr yrTkasuin koOwiusTHAaH QoHaanaHu
ko3¢ duumeHTH aH4a owaay. KytbnaHumu caiiaHrad KaGys KHMJHII Ba
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y3aTHIN ONTHUK TPAKTHHUHT, HIyHHHTJEK, KaTOp KylHM4Ya KypuiMasagp
YacTOTaHH CYpruunap; OITHK BeHTHJUIAp, KyTONMaHWIIHM TeKIUH
pyBUHIIap, ONTHK Ky4aiiTHpru4yjiap, 4acTOTAHH aBTOCO3Jalli THU3UMH B
6. HEHr Oynumwm ymly YCYIHHMHI KaMYWIHKIapH XucoOlaHany
OynapHunr xammacuH ¥3 HaBOatupma OTYT Hu anHya Mypakkad
JIAOTUPaiY Ba YHUHT HAPXWHH OLUMPAJH.

S I e M B P
[r= ]
E F vz F{ o F{ow }{ne H on >

4.7-pacm. YacroTa 6¥iin4a (reTeponH) 3u4naHaéTrania XoCcun
Oynanuras rypyxiu ONTHK CUTHATHHM KaOys KHWJIMII CXeMacH.

B) BakT Gyiinya 3uusaHraH (BakT Oyitnua MyIbTHILIEKCHPAAHTaH
POTVYT ra; yuga Gup Heua axOopoT €k KOMIOHEHT OKMMiap Ou
okuMmra Oupnamany, xap Oup kommoHeHT okuMHH 6up OT opkamr
y3aldiul YYyH ynapra BakT HHTEpBAIM axpaTunafd. bupnawrupuu
3JIEKTP CHUTHAIap carxuia €KM ONTHK CUTHaIap CaTXHJa aMalr:
OHIMPUIMIIM MYMKHH. JIEKTp CHrHajUlap caTXMIard BakT Oyiuu:
MynbTUNNekcHpnam 4.8-pacMpa kentupuwiraH, Oy epaa Ky#upary
6enrunamiap Kabyn KUJIMHraH:

oT L.—»‘

ovs ’_O_‘ OKx DMUX

N ——» N

!

4.8-pacm. JnekTp cUrHaIap caTXHjaard Bakr 6yiinua
MYJIBTHIIJIEKCOPJIALL.

1...N-komroHeHTIH axO0pOoT oxumJIapu MaHOarapd; ynap Kyn
KaHUUIM  3NeKTp  CHTHauIapHH  uopanaiian.  MUX-BakTiu
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MYJIBTHIIIEKCOP, Y TYPYXJIHM BJIeKTp CUTHAJHH XOCHJ KWJIMO, HaBbaTu
OulaH KOMINOHEHTAH KYI KaHAUIM 3JIEKTP CHIHAUIapHH MabjyM BakT
opanuruaa ymyMmuit ontuk ysatkuu (OVY3) ra ynaiinu; OT-ontuk
tona; OKk-onTHk KaOyn KWITHY, Y ONTHK CHTHalHM Tapkubupaa
N KOMNOHEHTIM K¥N KAaHAJUIKM OJJIEKTp CHTHAUIM TYPYXJIH 3JIEKTP
curHanra ¥yaraptupaau; JMHWX-aktnu aemynbTHIiekcop, Kabyn
KHJIMHI'aH KOMIOHEHTIH KYN KaHA/UIH 3JIEKTp CHTHAJUIAPHH TETHLLIH
1..N kabyn Kwirduiap OpKaiHd TakKCHmIaiiau. MynbTuniiekcop Ba
JeMYNBTHILIEKCOP CHHXpPOH Tap3fa uunaiiyd kepak. KoMIOHeHTH
ax00poT OKHUMIIApHMHUMHI KaHajlapu 4acTora OYiuua axpaTHlaAHraH
y3aTHII TH3HMH acOCHAAa XaM, HUMIYJNbCIH Ba pakamid MOIYJSALUSA
yCyJnapy acocHfa TallKWI KUIMHraH y3aTHUl TH3MMH acocHJa XaM
LaK/UTaHHIIH MYMKHH.

%]

N

4.9-pacm. ONTHK CHFHAJUIAp CaTXUAArd BakT Oyiinua
MYJILTHILIEKCOpIaLL.

OnTHK CHrHa/iap carxupard BakT O¥iivya MyJbTHIIIEKcOpall
(3uunami) cxemacu 4.9-pacMna kenTHpuiaraH, Oy epaa Ky#iugaru
6enrunamnap kaOyn xkuaunran: OY3, y .;..N koMnoHeHTIH ax6Gopot
okumnap (ONTHK CHrHaWIapra ysrapraH aHajlor €KW pakamid Kyn
KaHa/UIM 3JeKTP CHTHAJUIAap)HHUHI ONTHK Y3aTkuud; OMMX- onthk
MYJIbTHILIEKCOp, Y Xap Oup OVY3 gaH YHKa&TraH OINTHK CUTHANHH AT,
2At,—NAt BakT Karranurura (0y epaa N-koMmoHeHTIH ax6Gopor
OKMMJIapH €KH KYN KaHAJUTH ONTHK CHCHA/LIAp COHM) KEYMKTHPHUIIHY, N
KYN KaHa/UIM ONTHK CHrHAUIAPHH TYPYXJH ONTHK OKHMra
O6MpnalITHpHILHM Ba YHH ontuk Tona (OT) ra ityHanTHpHLIHK amanra
omnpaad; ODMUX-ontuk aeMmynbTHIUIEKCOp, y KabOyn kunuinpga
TeCKapH Y3rapTHPHUILJIApHH amara OLHHpaJH.

ONeKTp CHTHaJUIap carxuAard BakT OViiMua MyJbTHIUIEK-
copnalliia XaM, ONITHK CHTHaJJlap caTXuJard BakT Oyiinya MyIbTUILIEK-
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copiamja XaM KHCKa (HaHO CeKyHIIH) EpYFIMK HMIyJIbCaapk
y3aTUNHIIHA kepak. BUpoK cyOHaHOCEKYH[IM UMITYNBCIApHU Y3aTHII
OTYT HHHT ONTHK y3aTKuwiap Ba KalGyn KWITHWIap ONTO3MEKTPOF
KOMIIOHEHTJIaPUHHHT Te3KOPJIUIHra yTa I0KOpH, SHI OXMPrH derapajark
TanabnapHu Kysmu. ByHnaH Tammkapd, ONTHK TpakTfapHark Y3aTHII
Te3NIMrH Ba YHUHT KeHr nomocamwnurd OT HMHr aucmepcHs Xycy:
cHATIIapy OUIaH YeKiaHanu.

OT HuHr yrkasmm kKoOunuaTnapupaH ¢oitgananum kodpdu:
UHEHTHHUHI KaTtajawuniny (y3aTHII Te3JMrd 16 Ba yHZaH IOKOpE
I'6éut/c raya >pHINMIAN) Ba ONTHK ajl0Ka TAPMOFHHHHI TYJIHMK APaTHI
UMKOHHATHHHHI MAaBXYJUIMTH BaKT OYiuya MyJbTUIIIEKCOPJIALIHKH]
acocHit ad3anyMiuiapu xucobianaay.

4.4. OnTHK Y3aTHHI TH3NMJIADHHHANAT aCOCHH TyryHJapH
OnTHK JUAMA TPAKTH
4.4.1. OnTHK y3aTKHWJIap

OTYT HUHI ONTHK Y3aTKM4YH 3JEKTp CHUIHAJUIApHH OIITHF
CHTrHAIapra y3rapTHPHIUHH aMajira OLUHPYBYH OSJ1€KTPOH ONTHE
J3rapTHprud-aXJ¥T XoNJa y3aTyB4YH ONTHK MOAy’ns (YOM) wawiua:

Ty3unaau.
| JKC '_> Pan styBun curnan

OTN JIOC MK Ba OY
]

MCLL H OHMJ {\\ —] E:EOT

[ oms | [ oumurc |

4.10-pacm. OnTHK Y3aTKMYHHHT YMYMHH Ty3UIIMII CXEMacH.

VY3atyBun onToanekTpoH Moaya (YOM) HUHT yMyMuH Ty3HIHIL
cxeMacu 4.10-pacMaa kentupuirad, Oy epha Kyduparu Oenrmialiiag
KabyJ1 KHJIMHIaH:

MCUI-MoaynAuMAIOBYA CHTHAJIHYM LIAKIUIAHTUPTUY, Y OOFIOBYE
yckyHaHHHT («ONTHK TONANH y3aTHIN TH3UMUHHMHI YMyMHH TY3HIHIL
cxeMacu» Jgard 4.1-pacMra KapaHI) 4YHKUIIHJAaH 4YHKaETraH OIITHE
MOAYAATOP KM ONTHUK HypJIAaHUII MaHOAHHHHI ONTHMAN UL TApTHOUHE
TAbMHHJIOBYH YCKyHara Keiau0 TyLIaJuraH CHTHaNHM Y3rapTHPHIIHE
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amanra omnpag. OHM-onTuk Hypnanum Monynsitopy; 6y epia onTHK
HYplaHUII fapameTpiapuaaH Oupd (KajaJUiMrd, 4JactoracH, ¢asacy,
KyTOnaHMIOM Ba OoOlIKanap) HM MOAYJALMAIALl aManra OIMpHIAAH;
OHM'- onTtuk Hypnanmm mau6au; OT- ONTHK TAPMOKAATHY, Y ONTHK
curdaniy OHM' WTC-onTHK HypmaHuil MaHGaW MI TAapTHOMHHHT
crabunuszatopura HyHantupand; JIOC-THHHA ONTHK CHrHan¥ (ONTHK
kaben opkanM y3aTHNafWraH MOIYNAUMANAHTaH ONTHK HYpPJIAHHUIL);
JKC-onTo31eKTpoH MOAYJHUHT HIN KOOUNMATHHH TEKUIMPHULITA
MyIDKalaHraH JMarHOCTHKa KypuiMmacHHMHr cxemacd; MK Ba OVY-
ONTHK CHTHAJHH ONTHK Kabenra KUPHIUIMHU TabMHHJIOBYH MOCIOBYH
Kypuima Ba onTuk yiaarud; OT-ontuk Tofa. OnTHK HypiaHum MaHOau
YOM HuHr vmnamuHy cudar xKuxaTHIaH aHHKIaikAHraH acocuit 6mok
xucobnanamau.

4.4.2. OnTuk HypJannm ManGasapura Kyinaran taja6aap,
YJAapHHHI MapaMeTpjiapH Ba TaBCHpJIapH

OnTHK HypiaHHIl MaHOanapura Ky#naaru tatabnap KyHunaau:

- ONTHK HYDJIAHUIUHUHT TYJIKUH Yy3YHJIMIH ONTHK TOJNAHWUHT
wadpdodiuk gapyanapuaad Gupy Guad OHp XUN OYIUILM Kepak;

- 4UKAETraH HYpJaHUIIHWHI KYBBAaTH Ba YHUHI ONTHK TOJlara
KHpHII 3 PEKTHBIHIH eTapiy fapaxkala FOKOpH OYIHILM Kepak;

- ONTHK HYPNAHUIUHH TYpIM YyCyuiap OWiaH MOZAYNALMsIIAII
UMKOHHATH MaBxyJ OYIHILN Kepak;

- €TapiHy Japakalia y30K BaKT XH3MaT KHIHILH KepakK;

- 3NEeKTp PHEprusaH HIoXxu Oopuda kam Qolinananub, rKOpH
caMapa/apJiKKa SPHILIHII Kepak;

- XyZJa KMYHK rabapyT Ba OrMPIMKKa 3ra OYIuilH Kepak;

- HapXWHHHT ¥pra Mué€Ha OYJIMIOMHM, T[apaMeTpiiapy Ba
TaBCH(AapH KaiTa THKIaHYBYaHJMKIAPUHHHT IOKOpH cHdaTIu
OYIMIUMHH TabMMHJIOBYM MUINA6 YMKApALl TEXHOJOrHACH coaja
OYIuIIH Kepak.

By Tanabnapuu &pyrmuk TapkatyBud muomnap (ETJ) Ba
ApMMYTKa3ruy Jnasep aumommnap (JIZI) acocMna KypuaraH ONTHK
Hypnianum MaHOajsapH aH4a TYIHK KaHOATJIAHTHPaH.

Kyiiuparunap omTMk  HyplaHuill  MaHOaWHUHT  acoCHit
fapaMeTpiiapy XHUcoOnaHaau:

1) Ao ONTHK HYpPNAHUIUHWHT TYNKHH Y3YHJIHTH, MKM; Y ONTHK
TOJIA CYHHUIN TABCU(PUHUHT MUHHUMYMJIapHaH OUpHTa TYFpPH Kelaau;

Ana

www.ziyouz.com kutubxonasi



2) A\ ONITHK HypJIaHHUIUHUHT CIEKTP KEHIJIHFH, HM;

3) W onTHK HYpJaHHIIHMHT KyBBaTH, MBT &K P ONTHK
HypJlaHHII KYBBaTHHHHT MYTNaK caTxu, ABM;

4) Iy ONTHK HypNaHUII MaHGAHHH yHFOTHII TOKH, MA; y OPKaJIH
b6apkapop EpYFIMK HYpJaHHUIMHH TabMHMHJIOBYM TOKHHHIT MHHHMal
KHAMATH TYLIYHUJIAOH;

5) wuypnanumm 3¢¢QexkTHBIUrH, HABHH ONTHUK HypJIaHHII
maHOaunuur doiigann um koddbduurentu (O®UK) opkanu Kyimparua
KYpHHHUIILIArH HUCOaT TYITyHUIAMH:

=100 %

ucm

Oy epaa Wy- ONTHK HYpPNaHULIHUHT KyBBaTH; Wycr- ONTHK
HypiaHuil MaHOaWHHHT 3f€KTp OSHEPrHAHHHI TalKW MaHGaunaH
HCTEBMOJT KUJITaH KYBBaTH;

6) t;c ONTHK HypJaHHII HMITYILCHHMHI YCHIN BakTH, Oy BakT
JaBOMHZIa YHMHT aMIUIHTYJaCHHUHT HOMHHAN Kuitmatu 0,1 nau 0,9 raya
KaTTaJlamaiy;

7) C ax6opoTHH MakcuMal y3aTull Te3nuru, Méut/c €xu Fo,
MOIYJIALUHsAIA YacToTacu, MI'II;

8) onTHK HypnaHHII MaHOAIAPUHUHT LIOBKMHH.

4.5. OnTHK Kadya KWIrn4jap

AxymT xonga Kabyn KWIyBUM onTOd/MeKTpoH Moayils (KKOM)
KYPUHHLIHAA AcANaguraH ONTHK KaOyn KMJATHYHHHT YMyMHH TY3HUIHII
cxemacu 4.11-pacmaa udopananras, 6y epaa Kyiumaru Genrunaunap
KaOyJ1 KUJTHHIaH:

OK-onrux kaben; OVY-ontuk ynaru4; @J-doroavon &ku
dorogerexrop; JKIIK-pmacTnabku kaM INOBKMHJIH Ky4aHATHprud.
KAPKK-kyyaliTHpUIIHH  aBTOMAaTHK  pOCTJalauraH  KyIOpaTid
kyuaditTupruy; PK-punsTp-koppekrop.

o4

oy
OK — 111).4 B KAPKK B OK
MO e
- — —e

4.11-pacm. Ourik Kabyn KHITHYHHHE YMYMHH TY3WIHID CXEMaCH.
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Ontuk kaGen (OK) HUHT YHKHIIWJAH YHKAETraH ONTHK CUTHAJ
ontuk ynarud (OVY) opkanu ¢ortonerexkrop (@) ra xenub rymanu, 6y
epAa YHHHT 2JIeKTp CHrHaira ysrapuimu coaup 6ynanu. @] uuxumuga
SJIEKTP CHIHan JKyda KU4yKuHa 6ynub, y Typau KYpHHUILAArd
IIOBKUHNap OunaH Kysatunaau. Ceswrapiu Japaxana HYKOTHIIapCcH3
Ky4YaliTHpHII Y4YyH LIOBKMHAAH XWUMOSJIaHTaHJNMKAA AacTiabkd Kam
woBKUHMM Ky4alitupruy (JIKILK) nan ¢olinananunany.

KyuailiTupunran snekTp curHan IIyHAAaH KeHHH Ky4aHTHpHIUHHK
aBTOMaTHK pocCTiaiifuraH Kyapariu kydaiitupruuy (KAPKK) Ounan
KydaTupwiaay Ba cyHrpa uistp-koppekrop (®PK) éEpaamuiaa
XanakUTHH GUIBTpNAall Ba 3JIEKTP CHUTHAN KYPHHUIIMHM TYFpHiam
amanra omupuinG, y OTYT kabyn KulnMil TpakTHHHHr OOrioB4YH
yCKyHacura y3atuaaiu («OnTHK TONamH y3aTHII TH3HMMHHHI YMYMHH
Ty3unum cxemacu»aard 4.l-pacmra K.).ONTHK CHTHAIHH TeTrHIINIA
KYPMHHLIJArH 3JIEKTp CHrHajira Y3rapTHPYBYH OITOEKTPOH ac6o0-
dorogerexktop OTYT onTtHk KaOyl KMJITHYMHHHT acOCHiH 3JIeMEHTH
xucobnanany.

4.6. OnTHK 3JTYBYH MOAYJATOPJAAP

OnTHK ITYBYHHH MOHOXPOMATHK ONTUK HYPTaHUIUHUHT 3JEKTP
Maiinonu cHdaTuga TacaBBYp KWIHMII MYMKUH, YHHHr OenrmiaHraf
¢asoBuit KOOpaAMHATaIapAary OHHIi KUiiMaTH KyiHJarura TeHr:

E (t)=E,cos (o, t+p,), (4.1)

6y epna Ey- MalimoH aMmiMTyzmacu; ®p Ba  (p- ONTHK

3NTYBYMHHHT 4YacToTacH Ba ¢asacu. lllynpait xunub, onTHK HypraHUIn

aMIUTHTY A3, 4acToTa, oHui (asa éxu KyrOnanuin Ounan TaBcuaaHagu.

(4.1) ndomaHUHr KBaAPaTHHH ONTHK HYPJaHHIIHHHT OHHH >KaJanIUTH
AeHunanu:

E(t): E} cosz(wot+¢), 4.2)

Oy epaa E,ZM— KaNAUUIMKHHHT aMIUTHTYAaBHH KHiiMaTH.

OnTtHk HyplaHHII aMIUIATYAAacH, dYactotacH, (asacu (ékum
KyTONaHHIIH) Ba JKAJAUUINTHHUHT  OGOIIKApyBYH-MOAYJIALHAIOBYH
CHTHaJl TAbCHUPHAA  Y3rapyLIMHH  MOAYNAUMsIAll  ACHHIAIH.
MoORyIALHANOBYH CHTHAR D3NEKTPUK (MOK, KyulaHuui), aKyCTHK,
MEXaHHK Ba ONTHK CHrHan OYnuiid MyMkuH. ONTHK HypiaHHUIN
napameTpiaapHHH MONYJIANMARALIHUHT TYPIH yCY/UIapH MaBxyA.
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Ynapnan

6UpUHYHCH-

by

MonynaumsnaHysam
HYpIaHHIT
mauban

MoaymaumanaHrax
OIITHK CHIHAN

==

T

Bomkapysan
MOy IATHANOBTH
cHrxan

TYFpUIaH-TYFpU
Monmynamusnami 6ymu6, OyHma nasep guon (JIZ) é&xu  Epyriux
tapkatyBud auon (ETK) HypnaHMIIIapuHH MOAyNALUIALIIA AN
OGepuil TOKM &KH CHIDKUII TOKMHH Y3rapTHUPUID OpKalH JSpUIIMIAAY
(4.12 a-pacm).

a) TYFpUaaH-TYFpH éKH 6€BOCHTa MOLY /AL 1A

Monynaupanamaran OnTrk
oMK =, MOy ATOp
HypJaHHin
Bomkapysaun
MOAYMALHATIOBSA
CHrHan

6) TamKu MOAYIAHANALI

Jlazepnu pe3oHaTop

Orrrux
MORYNATOp

B) HYKH MOAYJIALHANALI

Z Monxnynatpasnanran
OITTHK CHTHan

4.12-pacm. OnTHK HYpJaHUILIHH MOAY IALHsAIAM.

By ¥3rapuuuiap 53neKTPOHJApPHHHT p-N OPKalH WHXEKUHAJa-
HHUIIUHH OOLIKapagyd Ba YHKAETraH ONTHK HYPNaHWIDHHUHT )Xa[aUTH-
THHH KeHI 4erapaja y3rapTUpagd. MOZynanusiall YacTOTACHHH
Yewiaml 3pKUH ONTYBYHJIADHH TeHepauusyialml Ba pPeKOMOHHaHus-
JAIIHUHT AOUMMH BaKTHra, UIYHUHTAEK, KY3FaTHII 3aHXUplapujarm
curaMapra 6ornuk 6ynanu.
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BeBocuTa MoaynsuusAnail HyplaHMLI >KaJAJUIMTHHHHT Y3rapTH-
puigad Tawmkapu, JIJI pesoHaropnapu aiipuM MOJATapHHHUHT TYJIKHH
Y3YHJIMTH Ba aMIUTHTYAacUHH ¥3raprupub, HypjIaHHII CIEKTpHra
OAHAaMHK TabCUp KHJIAAH, LUYHH XaM IbTHOOpra ONMII KepaKKH,
HypJlaHYyBYM MOJia COHH KaH4a kaM 6¥ica, 6y TabcHp LIyH4a CE3HJIapiii
6ynanu. llly cababnu ramku Moaynatopnapaas ¢ofnanaHum 3apypaTH
naitao 6ynau.

VKkuHUM  ycyn-MoORynsuUMANaHMaraH Epyridk  MaHOaMHHMHT
HYPJIaHWIUHHU MOAyJsuusnaw. By Tamku Mopynsuusnamaup (4.12.6-
pacM,.). Tawku Moaynsuusanamjga OGOLWKAPYBYH CHTHAJTHHHI OMNTHK
HYpJIaHHIIra TabCHp KWIMWIK anbarra, wapr. ByHHHr y4yH ONTHK
MOJyJIATOP Kepak.

VYHHYH yCyn-UuKH MORysuuanam 6y1u6, OyHaa HyplaHHLIUIHAHT
y3rapuiiu nazep pe3oHaTtopd, MacanaH, Dabpu- Ilepo pesoHatopH
HYHra XXOHNAIUTHPUIraH Ba YHUHT ac/UTMTHHH Y3rapTHUpPYBYM TETHILIH
ONnTUK MonynsTop épiaamuaa GeBocHTa ONMTHK HyplaHWII MaHOaupa Gy
HYpJIaHNILIHH LIAKJITaHTHPHIL xapaéHuja conup 6ynamu. bar3an onTHk
HYpPJaHUIIHK MOAYIAUUANAWHUHT 6YHAaH TYpHHH aBTOMOAYASLHMsIALL
Aeiunany.

OnTHK y3aTHII TH3MMJIApHAa MOIYJSAUMANAHTaH ONTUK CHTHAJIHH
KaOys KWIHIUHMHT MKKM YCyNmuAaH ¢odpanaHunaau: 1) xagaumru
6yiinya MoaynsuMsIaHraH ONTHK HYpNaHMLIHH TYFPUAAH-TYFPH EKHU
6eBocuTa AEMOAYNAUHUANALN BA 2) ONTHK CUTHAUTAPHU KOrepeHT Kalyn
KHJIMLI ycynuaaH, OyHJa 4acTOTalapHH Y3rapTUPWIIHHHI TeTepOAHH
€KM TOMOJMH ycysulapuiaH ¢oiigananunaay. KorepeHt kabyn Kuiuiu
yCynujia CUTHalJIapHH OpaiiMK 4acTota Oyiinad MonynsiuusialiHUHT
TYpIH Xujulapy OWIaH CHHXPOH Ba HOCHHXPOH AeMOIyJAuMsnall
MYMKHH.

OnTHK TYBYHHH MOAYJALMANAIUHM aMaira OLIMpPYBYH KypHII-
ManapHH1 Onmux Mooyamopiap Neiunamy.

4.7. OnTHK JIHHHA TPAKTHHUHT YMYMHH Ty3HAHLI CXeMaCH

Ontuk curHan ontvk kabems (OK) opkanu yra€rranaa, 3MexTp
CHMTHAlTap MeTal Kabeljlap OpKaJM y3aTHUNaéTraHjarura yxumami,
EpYFIUK HypJaHUIIMHHUHT onTHK Tonanu (OT) marepuanzia FOTHIHLUM
Ba COYWIMLIM Ty(dailny Y3UHUHT XyCYCHil HYKOTHUUIADHTa acociaHraH
cyHumra ayqdop 6ynamu. By HYKOTHLINApHHUHr criekTpra GOFTHKIMIH
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CHUTHAIADHUHT aMILTUTYAa-4acToTaBuii (KucKada dYacToTaBuii) Oys3u-
JUHUTapUra, JeMakK, yaap [LakIapiHUHT Oy3unuiKra cabab 6ynazgu.

OT matepuajutapiard JUCHEPCHS XORHUCANApPH CHTHATHUHIT CIEKTP
éxkM Moza TamIKMJI STYBYMJIADHHHHI BaKT MoOaliHMJa COMMIHIIMHUHY,
STBHH YJIAPHHUHT Xap XU BaKTJa TapKaTMLIMHUHT cOAup Oymuimura onud
kenagu. OT nucnepcuscu (ONTHK HYPHAHHMIUHHUHT TYpAM TaIIKUI
STYBUMJIAPH TYPYXIH TEINMUKJIADUHHHT (GapkKy) ONTHK HMIYIbCIH
CHUTHaNNap WAaKN¥ Ba AABOMUHNUTHHHHT Y3rapHIUMra, SbHH YJIapHUHT
KeHraitummra onub xkenagu. By Oysunuumiap ¢asa-uyacroraBuii (Kiuckaua
¢azaBuit) Oyswnumuiapra ¥yxmram 6Ynu6, HMNOYALCIH CHUrHaIap
y3aTuiaétraiga Oy3uiauuUIapHUHT OepuiraH MasiyM KuiiMatiapuia
CHUMBOJUIapapo &ku HHTepQPEpEeHLHOH XaJaKHTIapHH XOCHA KHJIMILH
MYMKHH.

lynnaii kunu6, ontuk curnawiap OT opkanu YTranga YH3UKIH:
yacToTaBuii Ba (azaBuii Oy3mnuuuiap KysaTHiagu. ByHpaH Taiukapw,
ontik curHaiap OT opkamu Yraérranga OKHHHT KypuiaraH
y3ynmuruna Ba OTYT tapkubumarn axpaTyB4H Ba akparMmaiiurad
yJlarHuiapxa yJIapHHHT CYHHIUH Ba KaHTHIIN COXMp Oynanu.

MaspiayM TYNKMH Y3YHJIMTHIard ONTHK HYPJIAaHUINHW y3aTHHIra
M¥IDKannaHraH Ba EpYFIMK OKHMHHHHI CYHMINMHH KOMIEHCAllUAIall,
CHTHAJUIADHHUHT OY3WIHIUIADUHU TY3aTHILL, XKOU3 XHMOSJIAHTaHJMK EKH
XATOHUHT OYJIMII 3XTHMOJUIMIMHUHT MHHHMMall OYNHIIMHM TabMHUH-
Naiaural TexXHUK KypuiMmaiap MaXMYHMHH ONTHK JuHUA TpakTH-OJIT
Jerusnag.

OJIT uu ymymuii Ty3unuin cxemac 4.13-pacmja KeJTHUpHITaH, y
epna Kyiumaru Oenrunamnap Kabyn kunueras: A(B)-OIl- oxupru
MYHKT [OXMprH cTaHuusA (kaHan Xocun KuwiyBud, OJIC onmTHK JNHHHSA
CHTHAJIHHM YJIOBYM Ba IIAK/UIAHTHPYBYHU Oapya yCKyHaniap MaKMYacCHHU
y3upa myxaccamnamtuprad OTYT)]; OJITY- oxupru myakrHHHT OJIT
yckyHacu, Oy epaa napamerpiapd ontuk toianu (OT) ysarum
TH3UMHHUHT NapaMeTpnapura yTa Moc 6ynran OJICHHHT LIaK/UIaHHIIH,
IIYHUHTAEK CATHAIHN MYMKHH Kazfap kaM iykotuiunap Ba 6ysunuiiap
6unan OT ra xkuputu conup 6ynanu.
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4.13-pacm. ONTHK JTUHUA TPAKTHHUHT YMYMHii Ty3UJIHLI CXEMACH.

TM-Tenemexanuka Kypuimanapu; XA-Typid THIIAryd Ba TYpPJH
Makcaira MymkamnaHraH (TapMoK, CTaHLMS, MAarucTpaj) Xu3MmaT
KypcaTyBYH anoKa Kypuimanapu, MT,K-xusmar kypcarmadpuran
perpaHcnauuod myHktnap (XKPII) Hn MacodanmaH TabMHMHIIOBYH
y3aTill KypuiManapH; NyHKEJIQPHHHI 3JIeKTpP TabMHHOTH ONTHK
KaOeNnHUHr MeTall CHMJapH opkaiu amanra owmupunany; O-KKK-
nuHug OKHH x#u3MaT k¥pcaTyB4M Ba XM3MaT KypcaTMailuraH oxXHMpru,
pPEeTPaHCIALMOH MyHKTJapra KUpUTUII KypuiMacy; JIPT-axparyBuH Ba
axpaTMaiigurad 6upukManapau, OK HH, ONTHK HYpJIaHHUIIHH KAPHUTHLI-
YHKapHIl KypHJManapuiard CYHHHIHH KOMIIEHCAUUAJAIlHH, ONTHK Ba
3JIEKTPp CHTHAMJIADHMHI KYPUHHLUIMHH  Ty3aTHIIHM, OouulaHFUY
CHUTHA/INapja BaKT Ba CHEKTpra o MyHocabaTlapHH THKIALIHK aMmanra
OLUUPYBYH JIHHUA PETPAHCIATOPH; PETPAHCIATOP 3MEKTP CHUTHAITHUHL
ONTHK Ky4YalTHpruuu cudaTHia xaM €Kd pereHepatopu cudaruia xam
HIUNATHIHIOH MYMKHH. MT,sK-XKPr1I1 napuu macodanzaH TabMHMH-
noBuy Kabyn xunMil Ba Takcuminaml KypunMmacH; OJITY e(ym)-xu3maT
kypcatysud perpaHcnauuod nyHKT (XKPTIT) marm OJIT HuHr kabyn
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KunyBun Ba y3aryBud yckyHach; AA Ba KK-XPr1Il éku Ollna
(XKPTIT na xaM GYnHIIM MyMKUH) KaHa/Iap IYPYXHHH aXpaTyBUH
KaliTaiaH KaOyJn KHITyBYHM annaparypa.

XP1I1 Ba XKPTII HHHTr acocuit 3/IEMEHTH JIMHHUA PETPAHCIATO)
xucobmaHn®, y ONTHK CHTHaIHM amanga OenruinaHraH cH
K¥pcaTkuuwiapy OWiaH WCTadraH Macogara y3aTHUIHM TabMHHIaHI
Yumyman onranga OJIT Ba OTYT HHHr acocHii TeXHHK-HKTHCOZMI
kypcatkuanapu JIPT ra 6ornuk 6ynaau.

OJIT Ba yHra teruuut JIPT HUHr TY3WIHIIM ONTHK Ba 3JjIeK
CHrHamnap (aHajior, HMUOYJbCIH, pakamiu Ba 0.) HM Y3aTHLIUHH
TaHJaHraH Yycyuapu, Mmopymsuusnam (MM, AM, UM, oM
6omkanap) Ba kabyn xunui (GeBocuTa AeTeKropialll, KOTepeHT Kal
KUNMI Ba GouIKanap) Typsiapu OpKajiH aHHKIaHaAH. XO3Wpru IAWT,
TeJIeKOMMYHHKALU TapMOKJIAPDHAA HYPNaHHII XAJAJIMTHHU aHal
€KU paxaMiH 31eKTp CHTHAUIap OpKaliM OAAMH Ba HMUIOHWIH Taps,
6eBocuTa Monymauusnamra sra OTYT Ba xxanammiry 6¥iuyga Mogyn
LMAaHraH ONTHK HYPNAaHHIIHH p-i-n &ku Kyukuid ¢oToauom:
épnamuna 6eBocHTa leTeKTOopiall KeHT cypara Tapkaia Gouuagy.

Ontux nuHUA TpakTnapd, xyaau OTYT cuHrapu, pakamuid
aHajnor xujuapra OyauHanu.

WUmnynsc-xopmu (MKM) €ku pensta Monynsuus (JIM) épnamu;
INAKJUIAHTUPHITAH pakaMiIH 3JeKTp CcHrHan OwnaH  XKagaumm
MonyNALHsIIaHaaural (OOLIKapWIANHraH) EépyaauK OKUMU Y3amu
OQuzan mpaxmuu paxamau ONTHK NuH#A TpakTH (POJIT) neitunany.

Ananor AM, UM Ba ®M &ku AHUM, KUM Ba ®UM é&paamu;
WAKJUTAHTUPUITAH  aHAJol  JJIeKTp CHTHan OunaH  xagaiul
MOIYTAUUATAHANNIAH EPYFNHK OKMMHM Y3aTHJIQWUIaH TPAKTHH aHal
onTHK JuHMUA TpakTh (AOJIT) neitnnany.

ByHpmail paBumga TacHHQUAll HHXOATAA INApTIHd OFaub,
TErHLUUTH MaTepHalapia coaup Oynaaurad oJeKTp Ba aKyCTE
XOOWCANAap AacoCHAa ApaTWIaAWraH Moxyisropnap Ounan ontk
HYpJIaHUII TIapaMeTplapHHH MOAYMALMSIALIHUHT KeNakKakaa Ky3]
TYTHJITaH yCYy/UIapUHU KaMpab ona onmaiinu.

Xo3upru naiTAa ONTHK HYPNAHHIUHM OEBOCHTa MOIYJIALIMAN:
onajguraH Ba 0eBOCHTa JETEKTOpNAil Ofaurad pakaMiIH ONTHK TOJas
y3aTHUII TH3MMH KeHI MMKEcAa TapKalraHauru cababnu, kenrycm)
pakamiiH y3aTHl TH3UMH (PYT) HHHr ofaTAary araMajiaH: pereHeparc
(peTpaHCNATOp YpHHFA), pereHepala TapMoru (peTpaHCIAUHUS TapMOF
ypHura), xusmar kypcaryeun (XIT) éku xusmar kypcarMaiiquran (XKI
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pereHepauus (perpaHciualus YpHHra) nyHKTIapuaaH doiinanaHa
GoluwnaHanu.

Pakamiin JUHUS pereHepaTOpPHHHHI YMYMHI TY3WJIHII CXeMacu
4.14-pacmpa kentupunrad, Oy eppa kyHupard Oenrunamnap kaOyn
KMJIMHIaH:

OH-ontuk kabennan kenyBud ontuk Hypnanuw; KKOM-ontuk
HYpP/IAHHMIUHHA Ty3aTMIraH Ba Ky4aliTUpuirad OSeKTp CHTHaira
y3rapTupyBuH Kabyn KMIyBUM ONTHK MoAynb; UK-31eKTp CUrHaJHUHT
YYKKH KMAMATIapUHH, AeMak, alVIMTHB XaNaKUTIapHH XaM KHpKaJuraH
yeknaruy-kyyaitupruy; UK-uerapaBuit kypunma; AK- acocwuii
Kypuima; TUA-TakT 4actoTanu axpatkudy; LIIK-6epunran amnnuryna,
JaBOMMIJIMK Ba LJAKJIra 3ra HMIIYJIbCIapHH WAK/IAHTHPYBYY KYPHIIMA;
YOM-371eKTp CHTHANHM ONTHK HYPJAAHUIUra ¥3rapTHPYBUH Y3aTYBUH
ONTHK MOAYIL.

— 1 2 3
on Lo xxom [ ux uK AK . K : YOM [— OH
h 4
<r4
C U .

4.14-pacm. Pakamnu NMHUSA pereHepaTOPUHUHT YMYMHH Ty3HIHLL
CXEeMacH.

PereHepaTop 3neMeHTNApUHHHT Ba3udacy YHWUHI HIUIALIWHHHT
BakT Oyiinuya aguarpavMacyuu kYpub uukuwgaH ubopataup (4.14-
pacM). By epaa cHTHanHUHr pereHepaTop CXEMacHHHHT TYpJH
"HykTanapuaaru 1-6 wawnnapu kypcatunraH (4.14-pacmra Kapaur).
OnexTp curHan aaauTuB  Xanakut OwnaH Oupra KKOM  HuHr
yukuwnaad YK ra kenu® tywanmu (4.14-pacmzaru 1-arpy 4M3HKKa
kapaHr) YK ga 6y cHrHanHMHr Ky4aliUIIM Ba YHHHT aMIUIUTYJaCHHHHT
Usex KMHMaT OMJIaH YekNaHULIM CORUp O¥naau. Arap KUpHLI CHFHAH
Usqex 4erapaBuil curHanjas karra 6ynca, y xonga YK HuHr ynxkuiuuaa
curHan naigo 6ynaamn, arap kupuw curHaiu U, JaH ku4uk Ofnca, y
xonza UK yuknimnaa curnan naigo 6ynmaiau, neMak, XxanakuTIapHHHT
6up KHCMMHHM nacaiiTupuw coaup Oynamu (4.14-pacmparu 2-arpu
YU3UKKA KapaHr).

AInMTHB XanlakuTnapian o3of OYnran curHan YK uukummpax
YKHuHr kupuludra kemu6 tywaau (4.14-pacMmpard 3-3rpu 4M3MKKa
KapaHr).
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TYA wumkumupard curdan fr=1/T Taxtnu wacrota OHiaH
TAKpPOpJAaHYBYHM HMIIYJbCJIAPHHHE [JaBpUif XeTMa-KeTIINrMHH udoza-
gaiign  (4.14-pacmpard  4-orpu  u4M3MKKa KapaHr), 6y epma T
UMILYJIBCJIAPHHHT TAKPOPJIAHHLI AaBPH.

w
v
-~

nAn

1 >

i
1
T !

4.14-pacm. PakaMiiH JJMHHS KaitJ KUJITHYH HILAUIMHUHT BakT 6yiinda
JuarpaMMacH.

Arap AK Huar kupuimnapuaad 6upura UK HHHT 4YHKHIIHAAH
Kenaérran ax6opor keTMma-keriuru (4.14-pacmuparu 3-5TpH 4H3HKKA
KapaHr), 6OHIKa KUPUUINra 3ca UMITYJbCIaPHUHT TAaKT KETMa-KETIMIH
Gepunca (4.14-pacmmaru 4-3Tpu 4M3MKKA KapaHr), YJIapHUHT OHp-
6upnra Moc Oynum xomuna AK Huar wsmkupmupa 1K v dmra
TYIDMPHIN YYYH 3apyp O¥nrad MabiIyM aMIUIMTYAAIH Ba JAaBOMHHIHIUTH
UMIynsciap nadino 6ynanu (4.14-pacMaard 5-arpu 9u3HKKa KapaHr).
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UK pa ummoynbcnap WAKIHHUHT TYNMK pereHepalysIaHHLIH
(kaiiTa THKnaHUWM) copup Oynmamu (4.14-pacMuard 6-3rpH YH3HKKa
KapaHr), cyHrpa y YOM kupuiuura kenu6 Tymmaau, y epAa OINTHK
HYPJIaHHIIHH MOJYNSUHsnal Exy IEKTP CHTHAIHHHT TETHIIH TYJIKHH
Y3YHJIMKJIM Ba XaJaJUIMKIH ONTHK CUTHAjra y3rapuinld amanra
OLUHPHIAIM. ,

TUA wuwmnaérraHaard HYKCOHJap Tydaiimu comup OYmamuran
¢dazaBuit TuTpamap (¢nyxryanusnap) Hd Kamadtipuin yuys, TUA
YUKUIIKUAATY WMIYJIbCIAPHUHT AaBpuii kerMa-keTnurn YK 4ukwmm-
Jard KoppeudsJaHraH HMmyiascnap Ounad, anbarra, ¢azanaurad
6yuInM Kepak.

Yerapasuii kypunMa Ba YK pereHepaTOpHMHr acocuii
aNleMeHTJIapH XHCco6J1aHuO, ynap pereHepaTOpHHHI XajiakuTra 6apjou-
JIUIUTHHA TabMUHNIAROM Xamia ynap Ug, YerapaBuif Ky4IaHuill Ba
Oapkapop Ky4aiuil anuK OenrunaHras OYIUIIMHN Tanab Kuiaau.

YerapaBuif KyWIaHMIOHHHIT HCTaJraH TOMOHIa Y3rapHiliH
pereHepaTOpHHHT XalakuTra OapJIOLUTWIMIMHH macaiitupamd, 6y YK
KHPHILIMJATH Ty3aTWIraH WMIYJbCIapHUHI MaKcHMan KuiMaTiapu
6unan UK HMHr derapaBMH KyWwIaHMIOM YpTacHJard ONTHMAJ
MyHocabaTHUHT Oy3uwnuiuura onu6 kenaau. bynpa#f omtuman MyHo-
cabaTHH JqouMHH caknab Typum Y4yH pereHeparopiia Ky4aHuIuiHH
aBTOMaTHK pocTnab Typysun yckyHa (KAP) kynnauunanu (4.14-pacmra
Kapaur), O6yHma Oomkapysuu curHan cudaruaa YK yuxummpara
HMNYJILCIAPHHHT YYKKU KHiMaTHaaH Qoiiaananunany.

4.8. Onrek Ky9adTEpradJjap

OnTuk CHrHaANIApHUHT KydyalHIl XoaucacHra Jiasep Kypui-
Majlapjard xapaéHinap TaakMK KWIHHAETrasja yaap OunaH 6upraauxaa
conup OynamuraH Xomuca cudarHjga Kapajirad. BUpPOK ONTHK ToNa
TEXHUKACH Ba TEXHOJIOTHACHHUHI pHBOMXUIAaHHIIM OHnan 80-Hunnap-
HHHT 6oKaa y ontuk kydaditupruwiap (OK) na aManra owuupHunaaurad
myctakun HyHanumra aiinanu6, OTYT JMHMA TpaKTAapHHHHT
peTpaHCIATOpIapHHH KypHiuIAa GopraH capH Kyn KynaHuia 6ounany.

IOxopuna xypub yTunran pereHeparopaad ¢apkid paBHHIIA,
ONITHK Ky4aTHPTH4 3MTOJIEKTPOH Y3rapTHPHILHH aMalira oLuHpMai iy,
OaKy ONTHK CHIHANTHU JapXon kKydalitupaau (4.15-pacMmra kapaHr).
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4.15-pacm. ONTHK Ky4yal THpruy.

OnTuk Ky4aWTHpruwiap KHPHIDI CUTHAJIHHH, UIYHUHIJIEK
HIOBKHMHHH OMppaii Kyualitupagu. ByHAaH Talmkapu, ynap 4HKa&Trat
ONITHK CHTHAJIra ¥3UHUHT HIOBKWHIADUHU KHPUTAIH.

OnTuk KydaiTHpruuwiap OHp BakTHHHI ¥3ua Typid TYIKUI
y3yHiaurugara 6up Heya ONTHK CHTHAUIApPHHM Ky4aHTHpHII 30HacH Hef
aTajaurad MabiyM TYNKUH HHTEpBalNMd 4uerapacuja Ky4aWTHpPHILL
MYMKHH.

Ontuk KydaliTupruwiap, XyoOau nasepiapra yxmab, HHEYK
OHANaHTaH  HypiaHUIl  npuHuunuaad  Qoiigananagu.  OnTui
Ky4aH THPTHUHUHT Gelll TUITH MaBXY.I.

1.®aopu-Ilepo  kyvaliTupruun. KyvaliTupruwiap  spum
wapdpod k¥3ry neBopnu siccu pe3aHaTop OuaH >KHXO3NaHraH. Yiap
yra kucka (1,5 I'Tw), nexus cnextp auana3oHu kedr (800 I'T'u) muxéca:
y3rapaguran IOKopH KydadTtupuim kxo3dduunentura (25 nb rava) sra
ByHpaH Tamkapu, OyHpmaif KyvyaliTHpryunap ONTHK CHIHaJIHHHI
KyTONMaHHUIMHM ce3Maiiq¥ Ba OOIIKAa TaUIKUN 3TYBYHIAPHH Ky4ik
nacadtupuiin (5 ['Tu uHTepBan uerapacupad tawikapuga 20 ab re
KyucH3naHaau) 6unaH TaBcHdaHa y.

3u4saHraH CHEKTPAM KYN KaHaWIM KUPUIl  KaHajulapy
(WDM)gan d¢akat MabiyM TYJIKUH Y3YHNUTHAArd OUp CIEKTpik
KaHWIHKH KydaliTHpumn ydyH TaBcHiapura kapab xamuiua Kaitanar
AcaMIId MyMKHH 6ynran ®abpu-Ilepo KydalTHpruunapu AeMyib-
THIUIEKCOpJap cidaTHIa HUUTATHIKILNIa XKy A2 Ky Kenaay.

2. Bpunmoss macodacHgaH ¢olaamaHyBUH  TOJANH
Ky4aHrupragaap. f) 4acToTanu ONTHK TYJIKHH 3HeprusacH f, cumkurar
YacTOTand SHCH TYIKHH SHepruscura ¥rraHfa, KpeMHH# Tomacuie
BYXyAra KejlaguraH HOUM3HUKIM 3¢dexT xyualitupunrad BpummosE
Macodacu xucobiaHaau.

Arap kpemHuit Tonacuga f] yactoraga Ky4iu gaM Gepulll amare
OLIApHIICA, Y XOJAa Ky4anTHpuirad 6pwumnosH macodacH f, yactoranu
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KUPHUII CHUTHAIIMHM Ky4YafdTvpHiura koaup 6ynamu. Kupum cursanu Top
[Hana3oHja TymiaHrad 6ynu6, Oy xaro kuauMmu 1,5 ITu ra tewr
KaHATHY TaHJIAllra MIMKOH bepau.

3. Paman macodacaaan ¢oiijananyB4d ToJajH Kydaii-
THpruuaap. bpuunosH macodacuaal ¢oiiaananrad KydaidTupruwiapra
yxwab, 6y KkydaATHpruwiap xXaM HOYM3HKIH 3¢dexTHH amanra
otnpanu. bupok 6y xonna curHan TYIKUHHM 6MaH faM OepHul TYIKHHA
ypracuparu yactroraBuii cumxum  (|f5-fy]) karra, uwmxkummparu
Ky4YaHHIIHMHI CNEKTp Auana3oHH keHr 6ynu6, 6y WDM Ttusum 6up
Heya KaHa/UlapHHHHr OapaBap  kyuajiviuMra HMMKoOH Oepann.
KyualiTupunaétraH cnekTp KaHa/uiap ypTacuaa naino 6ynaguraH karra
y3apo yTyBuM xanakutnapd OyHnai kaHannapHHM Mmiab yMKapuiligard
acocuit MyaMMOHH Hoaanaigy.

4, sipumyTraszruaan jgasepad kKyuaditapraanap (SLIK). by
KyyaHTHpru4nap spuMYyTKasrud na3epnapiard axkTHB MyXHTra 3ra
O6ynub, nekuH ynapaa Ky3ry pe3oHaTopiapu Oynmaiinu. ®peHen
KaHTHINNIAapHH  kaMalTupHil  MaKcajuja  KyyaliTHPrH4  aKkTHB
MYXHTHHHHI HKKajla TOMOHHJAH TErHUUIH CHHAHUPHUII KYpCaTKu4iM A/4
KaJIMHJIKKKA 3ra Maxcyc Koriama CypTHIaIH.

5. Apanamima Toaaam KydaiiTEprawiap. by kydalituprudiap
aifiHMKca KeHr Tapkairad Oynu0, EpyFNHK CHIHAIWHH KEHI CHeKTp
IHana3oHUAa KyyaliTHpa ONraHIUIH Y4YH, yJlap TYIHK cypbaT/a ONTHK
TAPMOK/IAp TEXHONIOTMACHHHUHT acocHH 3JieMeHTIapuH XucobnaHaaw.

Bynpaii kyyaliTHpruy cxemacH 4.16-pacMaa KeITHPHIITaH.

Kyucus kupum curnany (1) épyrnukuu TYFpH iyHanui 6yiina6-
qarigaH YHrra YTKa3yBYM, J€KUH COYMJraH EpPYFIUKHH TECKapH
fynanum 6yinab yTkasmaliauraH oNTHK H30a4TOp (2) opkayiM YTaaw,
CYHIpa TYJIKHH Y3YHJIMIH AaM OepHII TYIKUH Y3YHIIHIHIa TEHT EPYFIHK
OKHMJIADUHH  MyXocapanaiifuraH, OHpOK CHTHAJIHHHT  TYJIKWH
Y3YHJIMTHIa TEHT EPYFIIMK OKUMH YYyH O4HK 6YnraH ¢punbTpiaap 6yoku
(3) opkanu yTaau.

KeliuH cHrHan HOAHMp ep 3JeMeHTIapHAaH TallKWI TONraH
apanamimMa OHMJIaH JeruplaHrad Tojaiu ranrak (4) xka kenu6 Tyioamgu.
Tona Oynaal cOXaCHHHMHI Y3YHIUTH OMp Heda METPHH TAHIKWUN 3TaJu.
Tonanunr Oy coxaCH KapaMa-Kaplld TOMOHJAa YpHAaTHJraH, €TapiH
Japaxana KHCKa TYIKHH Y3YHIMTHIArd spUMYTKAasrud naM Oepuin
nazepH (5) HUHT KY4JIH Y3IYKCH3 Hyp/laHuIura gy4yop 6ynanu.
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Kyaaimmpiwman

M YHKAIN CHIHATH 6CPHID
Gepam ® nasepH (5)
Kywcns  xapuom TYIKHHNApH
curaam (1) &\
Tapuoman-m 0]
NI . '\
—
Onmux Apananma Tona (4) TonacH (9)
nsonxTop (2) J.lau Gepam
TYKMHIAPH
Mam 6eprm 1momap 6) Omnx
y9yH GunsTpnap 6noxs (3) H304T0p

10
4.16-pacm. Apanamma Tojajld ONTHK KydaiTUpru4map.

Hdam OGepuml TynkuH y3yHnurupard (6) Oy nasep (5) HuHI
HYpJlaHHIIM apajalliMa aTOMJIAPMHHU Ky3FaTaiH, YJapHHHI Ky3rairar
XOJIaTH acoCHii XonaTra CIOHTAaH Tap3fa YTHUII y4yH KaTTa pPeNaKcallus
BaKkTAra sra. Bupok Kkyucus curHan mnaiino OynraHaga apanaiiMm:
aTOMJApPHHHHT KY3rajiraH XOJaTHaH aCOCHH XoyaTra MHAYKUHSJIaHrak
YTHIM 1My YTUINHY KENTHPUO UMKapraH CHUTHAJIHUHT TYJIKHH y3YHIHMIY
Ba ¢asacura TEeHr TYJIKWH Y3YHIHK Ba ¢as3a Gunman EpyrIHKHHHI
HypflaHHIIM opKand comup 6ynamn. CenextuB Tapmoknaruy (7
Kydaitupunran c¢oinanu curdan (8) HM umkum Tona (9) cure
Hynantvpaayu. Unkumpaardy kKywum4a onTHK u3omatop (10) wmxum
CerMEHTHJAH TecKapd COYMIAETIaH CHUTHAJHHHT ONTHK Ky4aH1Hp-
TUYHUHT AKTHUB COXACUra Kelub TYyIIHIIHHUHT OJAHMHH OJIajiH.

Haaopa'r CaBo/IJIapH Ba MacaJjiaJjap

1. OnTHxk Tonany y3aTHIl JHHHUACHHUHT aCOCHH KUCMUHH alTHHI.

2.  OnTHK TONAHMHT acocHit ad3annuKiIapUHU alTHHI. YIIapHUHI
Xap 6upura MUCOJIAp KENTHPHHT.

3. 300 MIm, 3000 MI'm Ba 30000 MI'n 3nekTpoMarHu1
TeOPaHUIIHUHT 3pKHH (a3ofar TYIKUH y3YHIUKIapH KaHaal 6ymann?

4. Epyrmuk Te3nury Kaepla KaTTa: XaBOJaMH &K IIHIIAza?

S. Kyituparu TYNKMH Y3yHJIHKIH ONTHK HYpPJaHUI MaHOauparu
(OTOH YacToTacH Ba OHePrHACHHH aHUKIaHr: a) A=6328 mkmM, 6)
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A=1,059 mxM Ba B) A=10,6 mxmM. XaBobu: (a) 4,74-10* I'm, 1,96 3B; (6)
2,83-10" Iy, 1,17 3B ; (B) 2,83-10° I'ny, 0,12 3B.

6. Kyiiumarn cyHum ko3d¢dHuMeHTIapUra 2sra ToNajapiaa
TapKanagiraHja ONTHK HYpJIaHMIIHMHT KyBBatH 10 Maprara
kamasaurad Macodganu tomuur: a) 2000 ab/km; 6) 20 nb/km; B) 0,2
ab/xm.

7. ONTHK HYpAAHUIIHUHT TYNKUH Y3YHIMIM HUMara 6ormuk 6maau?

8. Y3aTyBuM ONTHK MOAYMHHHI YMYMHH Ty3WIHII CXEMacHHH
HdoanaHr.

9. Kabyn KuJyBUH ONTHK MOXYJHHHI YMYMHH TY3HIIMII CXEMacCHHH
uoaananr.

10. OnTuk HypnaHHIIHM OEBOCHTa MOAYIALMANAINHHHT MOXHATH.
YHUHT adQ3ajuHKIapy, KaMUHIMKIApH Ba KYJIIaHUII COXACH.

11. OTYT pakamnu JMHHA pEreHepaTOPUHHHI YMYMHH TY3MWIHII
cxeMacH, YHHHT HUUTAIINHUHT BakT 6y#Huya AnarpaMmacH.

12. EDFA Tunngary onTdk Ky4al THprU4HHHT HILNA TIPHHIHUIH,
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V 505. CHHXPOH PAKAMJIN TEJIEKOMMYHHKAIIUA
TH3UMJIAPH

5.1. CHHXpOH paKaMJId TRPMOKJIap

SONET/SDH cnHXpoH pakamM/lM TEXHONOTHsUIap maigo OYynryHr
KaJap spaTHJNaH Ba KaliTa HIUTAHTAH paKaMJIM TEXHOJOIHAIap acHHXpOI
314, YyHkn ynappa MapkasHi TasHY MaHOaJaH TalllkapH CHHXPO
HU3AUSIAHKIN KYJUTaHKIMac 34, Yiapaa OutnapHuHr Hykoymiy Hadaxka
axOopoTiapHuHr HYKo/mMImMra, Gatki CHHXPOHH3AUMAHMHT OY3MIHLINL
xam o6 kenapmu. Hatbkana TapMok SKyH#aa, #yKonrad (parMeHTIapH]
KaliTa y3aTHil OWiaH CHHXDOHM3ALMAHM KafiTa THKJIAlaH Kypa, Joka
TapMOKJIapiary Kabu HOTYFpu kabyn KiwmHraH o¢pefiMiapHH Tauwial
100oprm ocoH 3m. By miynM kypcatanuxu ysaTHiarad axGopoT OpKar:
KaliTMacnaH Hykom6 kerami.

AManga Maxaumuii TaliMepnap, aHMK y3aTHII Te3lHrHial
Ce3MIap/M Japaxkanard OFHIIHH Oepuinu MyMkHH. Macanan [8], DS!
(44.736 M6urt/c) curHaiiapy ydyH Typau MaHbGanapaaru 6yHnait orun
1789 6u1/c ra eTHIIN MYMKHH.

CHHXpoH TapMokiapha Oapya Maxauii TaiiMepnapHHHI YpTad:
yacToTacH, aHMKIHrH 10° gaH &MoH GyimaraH mapkasuil TaiiMepial
(Man6anmap)un Kkynmam xucobura €ku Oup xun (CHHXpOH) &xi
CHHXpOHra sikuH (nne3uaxpol) (6y DS3 yuyn 0,045 Gut/c arpodun:
TE3/IHKHH OFHII HMKOHMHM Oepamn). bBynpait xonarma ¢peiimM B:
MynbTHGpEeHMIapHH TeHIMIAIITHPHIN 3apypaTH YHYaIHK KATTHK 3Mac
TEHINMAINTHPHUIN JHAama3oHH 5ca eTapiud Japaxana Top. lIIyHHHrne:
aHMK (parMeHTHH axkpaTHil OuiaH Oornuk Xonat (MacanaH, DS éxi
El), arap yHuHr d¢peiimu Ty3MIMIMAa Iy (¢QparMeHTHHH!
GowuraHNINMAA KypcaTKuy KHpUTHICA coxianamand. KypcaTkuunapH:
KYJnalll, TallyBYH KOHTeHHEPHMHI WYKU Ty3WNHIIMHH MyCTaxKamJai
UMKOHUHH Oepanu. K¥pcarkuunap (dpeitm €xkn MynsTHdpeiiM capras
Xanapu)HUHF Oydep/ia caknaHUINM Ba XaTONMKIAPH KOPpEKIHAIaHrar
KomTap OumaH KyIuMM4a XHMOANAHTAHJMIH, TapMOK OViinab y3atu
namurad ¢o#pann roknaMa (¢peiiM, MyneTH¢peHM &EkH KOHTEH
Hep)apHH ¢aBKyJloANa UYKH TY3HJIHIIH JOKAJUTAITHPHIraH MycTax
KaM TH3UMHH OITUII UMKOHUHH Gepany.
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IOxopuna 6aéH oSTWUiraHnap IOyHH KypcaTaauKH, CHHXPOH
TAapMOKNap, KynJaHWIaauraH acHHXPOH TapMoKinapra HucbataH O6up
Karop ad3a/uiMkIapra 3ra 3KaH. YJapHHHT acocHiinapy KyiHuaarunap:

- TapMOKHHHr copnanurd. CHHXpOH TapMmokiapaa 6up
KUPULI/YMKHIIIA ~ MYJBTHILIEKCOD (nactku OGanmnapma kapab
YMKHJIAOH) OKUMIApHH OeBOCHTAa HYMKAPHIUM (KMPUTHIIM) MyMKUH
(macanan, STM-1 (155 Mo6ut/c) ¢ppelimunan E1 (2 Mbut/c curaamin).
Haruxana 6uTra KUpHLU/YMKMLIIN MyJdbTHIIekcop 6up Hewa PDH
MYITHIUIEKCOPIAPHHHHT  YpHHHM Ooca onmamu, Oy  Hadakar
KypHIMalapHUHI HMKTHCOOMH  (YHHMHT HaMEHKJaTypajard Hapxu
6yiinua) TewaMKopaurd, Oanku ymapHH Tanab KuIMHraH xoiina
ypHaTHUIL, TAPMHHOT Ba XW3MaTH OWiIaH XaM GOFNUKAHMD;

-  TAapMOKHHHT HMIUOHWIMIMIK Ba ¥3HHH KaliTa THKIALIH.
BUpHHYKMAAH, TAPMOKIA ONTHK TONAH kabeyulap KyJUlaHWiagH, aMmaiza
ax6opoTNnapHH y3aTHINAA 3JEKTPOMArHUT TabCHPJIAD MaBXYyHd 3Mac;
HKKMHYHIAH, TapMOK apXHTeKTypacH Ba YHH Mocjamrad Xoija
GoLUKapHil XUMOSJIAHTaH HII PEXMMHMHH Kynjaall HMKOHUHH Oepaid.
ByHAa CHFHAMIApHUHI TAapKAIMIIH WKKM ankTepHAaTHB Hyn Ounax
aMajnra owajad: CUrHan ysaTHnagural 6upopra iyn nar eranaa 6up
3yMJa 3axupara yJaHull, JIaT eraH TapMoK TYTYHHHH aiinauu6 yruu. by
TApMOKHH ¥3-Y3UHH KaliTa THKJIall MMKOHMHY 6epaau.

- MocrauryB4aH TapMmok OouikapysH, Oy erapim Japaxkajard >xyna
Ky KeHT noJyiocany 601KapyB KaHaJUTapHHHHI™ MABOKYIJIUTH, TADMOK CaTXH
Ba 3/IEMEHT MEHE/DKMEHTH OwiaH GOFTHK OYJITaH KOMITBIOTEpIH HEPApPXHK
OOLUKADYB TH3MMM, LIYHHHTOEK KAHA/UIADHHHI MHHAaMHK pekoH(u-
TypalMACHHH Ba TAapMOKHH (YHIUMOHAUIALUTHPHII XaKHAarH Mably-
MOT/IapHU TYTUTal 6unaH Oupramukna O6HUTTa Mapkas3faH aBTOMATHK XOJja
MacodaiaH 60LIKapHII UMKOHH 611aH GOFIHK;

- Tanab OyiiMua YTKasyBYaHIMK IIONIOCacHHH axparvil. OnauH,
amanra OLMPHWIMIOM MYMKHH OynraH xusMaTiap, ONIMHAAH peXaiaul-
THPWJITAH HMIIOHYHOMA (MacajiaH, OMp Heda KyH oyimuH) O¥iuda (macanas,
BUJIeOKOH(epeHIMAHH YTKasHIa Tanab KUIMHAIHIAH KaHAHK YMKApHII)
amajra ou@p 31M, XO3Hp 3ca Oolmka (KeHT IONOCany) KaHaura YiaHHII
OPKAJIM CaHOKJTH IaKHKAJIap/ia aMaJira OLUajIH;

- Xap KaHgzaii TpadukHm y3atmmga wmaddodimk, Oomka
TEXHOJIOTHsIapAa aK/IaHraH, 3aMoHaBuii Frame Relay, ISDN u ATM
TEXHOJIOTHATApHHH OHUpHKTHpraH Xonaa TpaQUKIapHH y3aTHUI y4yH
BHPTYyaJ KOHTelHepnapHH kyuiam 6unan 60FIHK;
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- KYJUIanmHMHC YHUBEpCAUMIH. TeXHONOTHAHH, HYKTaJaH-HyKTa-Ta4da
MUHIMaraH kaHammapad 40 ['OuT/C Te3nmMK#a Y3aTWUIHM TabMWHJIOBYH,
rnoban TapMOKTapHH &k IIo0al MAarkCTpaiapHH ApaTVina KYJUIaHUUI
MYMKMH/HTH Kabu, YHnaraH JIOKT TapMOKJIApHY OUPJAIITHPYBYH XANKATH
KOPIIOPATHB TAPMOKJIap YIYH XaM KYJUTAlll MyMKHH;

-~ KYBBaTHH OLUIMPHUIIHWHI COJUIANIMTH, annapatrypaHd YpHaTHII
YUYH YHHBepcan YCTYHHHHI MaBXYIUIUTH, OHp rypyx (yHK-LlHOHaN
6r1oknapen onub YpHuMra (IOKOPH Te3NMHKra MYJDKAIIaHTaH) SHCH
Onoknap TypyXMHH KYHHIN, HepapxXUsHHHI KeHMHI'H aHua OKODH
TE3/IHKIAapHra YTHII HMKOHHHH Gepan.

5.1.1. CHRXpOH paKaMJ/IH HepapxXHs TH3HMJapH

CunrxpoH pakamim uepapxus (CPH) (SDH) xa nuHus cursainapu
6emr Gockuura 5ra CHHXpOH pakamiH MyjbsTHILTekcopnapaa (STM) —
(Synchronous Dijital Multiplexer) waiiasany.

MabIyMOTHH pakaMiId TPaKT opkand pbopysun Gynpaaii Groknap
CHHXpoH TpaHcmopt moay.napE-STM (Synchronous Transport
Module) peitunagu. MyneTHIekcopnap €paaMuia IDaKijaHaIUTraH
TPaHCIIOPT MOXy/UTapu e 6ockuyra Oy anHamy:

bupunun 6ockuu — STM-1 (CUHXPOH paKaMiId ONTHK JIHHHSA
TPakTAa y3aTHIO Te3nuru 155 MOurt/c). Gynnait Teamuk 2 M6wut/c
Te3NUKAard 63 Ta pakaMid CHTHaUIap OKHMHHH  y3aTHIDHH
TasrMuHNaitau. Tenedon yacroranu kaHaLIapHUHT cOHH 63x30=1890 ra
TeHr (UkkH MeraGMTIM OKMMHHM HMKKHMTa XH3MaT KaHamWlapH acocaH
xucobra omMHMaiIn);

Ukknnan 6ockdy — STM-4  (CHHXpOH pakaMM ONTHK JIMHHS
TpaKTHAA ysaTuul Texmrd 622 Mo6ur/c). Bynnaii Teamuk 4 ta STM-1
TPAHCHOPT MOXY/UTAapHHH 155 MOHWT/C Teanukaa y3aTHIUHHM TabMUHIaHIM.
Tenedon gyacroranyu kaHawiap corr 1890x4=7560 ra tewr.

Yuuruu Gocxud — STM-16 (CHMHXpOH pakamid ONTHK JIHMHHSA
TpakTAa y3aTum Te3nurn 2488 M6urt/c). By 4 Ta 622 Mbur/c
Teamukgard STM-4 TpaHCOpT MOZAY/NapHHH OHpIAIIMacHIHD.
Tenedon yacroranu xanamap conu 1890x16=30240 ra TeHr.

Typruauyn 6ockuy — STM-64 (CHHXpOH pakaMiIM ONTHK JIHHHA
TPaKTHAAr¥ y3aTHil Te3muru 9952 Mbur/c). 4 Ta STM-16 TpaHcnopt
Momy/napuHvHr Oupnammacu. TenepoH dHacToTaiM KaHaIap COHH
1890x64=120960 ra TeHr.

Bemnaun 6ockud — STM-256 (CHUHXPOH paKamiH ONTHK JHHHSA
TpakTaa ysatum Tte3nurd 39808 Mo6ut/c). 4 Ta STM-64 TpaHcnopT
Mopyanapuuuur Oupnammacu. TenedoH dHacToTamM KaHayap COHH
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IOYUXLID—40004V 1d TCHI. J.1-pacMia CHHXPUH PAKdMIIM CHI'HULAPD
OKHMMHUHT TapKkHOuit Ty3unnny KypcaTuiraH.

39808 M6at/cm
S catx

9952 M6wr/can

2488 M6uT/can
3 carx

622 M6ur/cnm

155 M6ut/can
1 carx

S.1-pacm. CUHXPOH paKamJIH OKHMHHHI
TapKHOMi TY3WIHIIH.
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5.1.2. SDH na okEMJIapHEH YMYMHi MyJIbTHIICKCOPJIall CXeMACH

Cunxpon pakamiu Hepapxus-CPH (ékm Synchronous Digital
Hierarchy-SDH) HHHI spaTHAMIIOA pakaMiH Y3aTHII TH3UMHUHHHT
puBOXUIaHHIIKMAA cHdaT XuXaTAaH AHrH bockwd xucobmanaau. CPHU
TEXHOJIOTHACH MaBJIyM XakMAard ax6opotHH 3rtub 6epuiir Makcaguaa
CTAHJApPTNANTHPWIIAH pakamiM Ty3uIMmainap TymiaMd cudartuma
aHHKIaHamW XaMJa TEeKIIMPHII Ba GOIUKAPHINHM ¥3 HYHra OJNraH Xosiaa
axO0pOTHH KOMILTEKC paBHINJA KYuMpHII >kapaéHH cudaTHaa amaira
ommpunagy. CPHU HHHTr y3aTull TH3UMIapH Typild CTaHAapTIap Ba
carxnapgard I[P HUHr pakaMid OKWUMIapH (CHTHAUIApH) HH,
IOyHUHTJEK, SHIH JJIEKTP aloKa XH3MaTJapHHH XOpHif KU OHiiaH
6oFnuK OynraH KeHr MOJOCA&IM CHTHaTapHH 3016 Oepuinra
MY IDKaJUIaHTaH.

ITne3uaxpon pakamnu uepapxus (ITPH) mnarura yxma6d, CPH auHr
Xap 6Up caTxuja rypyXJM CHTHATHH Y3aTHII TEIHIH Ba LUKUIAPHHHT
TY3WIHIIH CTaHJapT/IaHTaH. KyWHJard caTxjap: y3aThid Te3nuru 155,52
M6urt/c ra TeHr GUpUHYH caTX; y3aTHII Te3nurd 622,08 Méut/c ra Tear
TYPTHHYM caTX; y3aruil Te3nury 2488,32 M6uTt/c ra TeHr yH ONTHHYH
carx Oyiin4a TaBcHsuap Kabyn KuiraH. TerHLUIM CaTXJIapHUHT TE3THIH
OMpMHYM CaTXHUHI TE3JIMTMHH YHTa TETHIIIHM HOMJArH caTX, COHHMIa
KynaifTupu6 Tonuaany.

CPU pna curnanHuHr acocuii gopmaru cudaruga 155,52 Mbur/c
y3aTHID Te3MMIHra sra CHHXPOH TpaHCHopT Moxynu-STM (€ku
Synchronous Transport Modul-STM) kabyn kumuaran 6ymub, yHOa
IIPU Huui Eppomaua Ba Illumonuit AMepHka CTaHJapTJIapUHHMHT
pakamid oKuMIapy MaBxyamup. CHHXpPOH TpPaHCNOPT MOIYJH
TaKpOpNaHUII JaBpu 125 MKC ra TeHr ONOKIH LUKINK Ty3HJIMaHH
udonanaiigu. STM-1 acocuii Mmoxynu, STM-4, STM-16, STM-64 Ba
STM-256 rokOpH CaTXJIapHUHT MOAYJIH acocuil axGopOT IOKIAHUIINJaH
TalKapW, Ha3opaT Kwmm, OolDKapull Ba XH3MarT KypcaTHIl
Basu(danapiHH Xamaa karop €EpAamyH BasHQalapHH TabMHHIOBYH
OPTHKYa CHTHAUIADHHHT TanafiryHa XaXMHHH Ba  KYIDMM4Ya
GyHKUHANAp KATOPUHH XaM 3IITaIH.

Espona pa I[llumonuii Amepuxa cranmaptiu [TPHHuHr STM=N
OKMMJIapH Y4YyH BaKT JaBOMHA TYPYXHHHI' XOcHn Oynummn &ku
MYJIBTUIIEKCOPJIALIHUHT TY3WIAII CXeMacH 5.2-pacMjia KEITHPUIITaH.

I'ypyXHHHT XOCH G¥IHII NIPUHLMITH U30XJIaHTaH XapaéH/a Kabyn
KWJIMHraH GeJiryianuiapra TyITyHTHPHII OepaMus.
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Bounanruy ax6opot oknaMa [TPUHUHT Ternnui carxiiapu OHial
SDHHH MyNBTUMIIEKCHPNIOBYH TY3WIMAHHHI acOCHH 3ME€MEHTIapUHH
udonanosun Ternmuutn catxau C koureiinep (Container) 6§au6
Oupnamanud. N-caTxid CHHXPOH TpPaHCIOPT MOAYIHHHMHI IIaK/ia-
HHIIMHH TYIIYHTHPYBYH MUCONHH KYpUO YnKalinuK.

. ) l 140 MSirefc
| suN fe—] avo ]-{ AU4 ln{_v?f_fﬁ @
93 45 ¢xu
) 34 Mtiele
|_—_| Kypearkeanapra gmmos l TUG'3 T3 }' ’{ vess H CSJ
eprn M6
—— Mmmueconmmim oz H 2 }oﬁ:n c12
——  XoinamepEm 1,5 Mbxr'c

.
s

S TegrnamrapEm ~ven cu

5.2-pacm. CHHXPOH paKaMJIi HepapXUsiari {3rapTHpHII CXEeMacH.

Hukn nasommiimru Ty =125 Mxc ra Ttedr 2176 OGaiftra moc
KenyBuH 140 Mo6urt/c y3aTuiu reanurura 3ra E4 EBpona cranpapTHHHHT
TYPTNaM4H paKaM/d OKHMMWIra TEHrMalITHPYBYH GaliTHH Ky 6unaH
y C-4 carxau xoHTeiiHepra y3rapagu; Ty=125 Mkc naBomuitmuin 537
6aiiT connud E3HMHr ywiaMyH pakamJidi OKUMHIa TEHITIAIITHPYBYH
baiiTHH Kywmm Omnad y C-3 carxiu KoHTedHepra ysrapamu. 45
M6uTt/c y3atum tesnurura sra DS3 carxnu [TPU llumonuit AMepuka
CTaHAAPTHHHHT pakamiId OKHMH XaM fokopuiaru cuHrapu C-3 catxm
koHTeiiHepra ¥srapaau. EIHMHr OupnamMud pakamMiad OKMMHMTa
TEHITAWTHPYBYH OUTHH Kymum 6mnaH y C-12 Typaaru KoHTeHHepra,
HIumonnii Amepuka DS1 aca C-11 koHTeliHepra y3rapanu.

Cyurpa C-4, C-3, C-12 éxu C-11 xoHTeliHepnap >kOHIalITHPHIL
TagOUpH BocHTacHa 125 &kn 250 MKc AaBpra sra Teruiiu carxid VC
BUpTyan koHteitHepinap (Virtual Container-VC)ra ¥srapamu. VC
BUpTyan koHTeliHep C KoHTeliHep Ty3WiIMara TpakT cH(aTHHH Ha3opar
KHIIMIIHY, aBapusra Ba ¢ofifanaHdinra oufA axO6OpPOTHH Y3aTHIIHU
tabMHHNOBYH POH (Path Over Head) Tpakt GomnandiuMHUHT 6aliTHHH
kymum O6mnaH C koHTeliHepaaH Xocus KuinHHagd. JKoHnamTHpuin
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Tanbupu mwapTiM cypatna C koHTeliHep Tapkubuaary axOOpOTHHH
TpakT OOLINAHUIIMHMHT OHTH OWnaH anMamuHUG, BHpPTYal KOE
TeHEpHHMHT MabJIyM Ba3HATIIAPHIa XOHNAINIIHaH HOOPaTAUP.

CPU uunr EBpomna cranaapTH y4yH BHpTyanl KOHTeHHepHapHUH
KyHHJard TypiaapH YpHHIMIUD:

VC-12; tapxubuna C-12 xouteiiHep Ba POH-TpakT GomuiaHum
o6ynran VC-12ra PTR «kypcatkuuu (PoinTeR-xypcaTkuuu) HUH
GaiiTuHu Kymn6 teHrmamtupuit opkau y TU-12 (Tributary Unit-TU
Japakajii KOMIIOHEHT GJIOKKa ¥3rapany;

VC-3; Tapxubupa C-3 kontediHep, POH-tpakr OGouwnaHMul
6Ynran VC-3-iokopu Jgapaxand BHpTyan koHrteliHepra PT]
KypcaTKUUMHUHr OalTUHM KYyMO TeHrnawrrvpum opkand y TU-
Japaxajii KOMIIOHEHT GJIOKKa y3rapanu;

VC-4; tapkubuna C-4 xoHTeliHep, TpakT 6ouuanumy 6§nras VC
4-10kopH fJapaxand BHpTyan KoHTefiHepra PTR 6alitHHH KymH
TeHMaiTHpuml opka y AU-4 papaxany aaMHHHCTpaTHB 6110
(Adminictrative Unit-AU) ra y3rapaau.

3, 7 Ba lra TeHr MyJbTHILIEKCHpiawl ko3(pdunuenTiapu Guna
TerHUUIM paBHHIJA MYJBTHIUIEKCHpiam opKadd ukxuH9u TUG-2 B
TUG-3 yuunuu (foxopu) aapaxann TUG xoMnoHeHT 6Groxnap rypyx
(Tributary Unit Group) 1axiiaHaiu.

VC-4 Buptyan koHteiiHepHUHr €k C-4 koHTeliHep acocuna, €k
TUG-3 koMmoHeHT OnokymapugaH 3ra TeHr MYyJBTHIUIEKCHpJaL
ko3pPuuueHTH OHNAH MYNBTHIUIEKCHpNAIl OpKaIW IIAaKUIaHUIN
5.2-pacMaaH kypunu6 Typubau. VC-4 Bupryan koHteitnep AU-
aaMuHUcTpatuB Onokka ¥srapamu, AU-4 3ca MynbTHIIEKCHpJaL
épnamua AUG agMuHHCTpaTHB GIOKNAp rypyxura y3rapaau.

N gapaxamt STM-N HHHI CHHXPOH TPaHCIOPT MOZYJIHHI
HIAKUTAHTUPHINHY aJMUHUCTPATUB Onoknap rypyxuHu STM Huzr ?
Japakacura TEHT  MyJbTUIUIekcopnawml  ko3dguuuentu  Ounal
MYJIbTHIUIEKCOpall OpKaly Ba YHHHT Ty3uwmminura RSOH perenepauu:
cexuusicn 6ouutanniin (Regeneration Section Over Head) Ba MSOL
MYJbTHIVIEKC cekuusacH Gouunanmmmuan (Multiplex Section Over Head
Ky1n6 amMasira omupHiIagy.
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5.1.3. STM-1 mogynaamaAT wak/aiasamy. E1 Tpabaapeaaax
STM-1 ra yram

El tpubnapu oxumupgan STM-1 MOAYTHHHHI IHAKJIIAHHIUMHH
MaHTHKHH cxemacH 5.3-pacmza tacBupnadrad. lllyHH Hasapaa TyTHII
JIO3UMKH, (H3HK CXeMaja aloxua 3JIeMEeHTIapHHHT XOJNIaTH MacajaH,
KYypCcaTKMWIADHHHI, MaHTHKUH cxemajard YpHUra MocC KenMaiu,
OyHpmaH Talukapd OMp KaTop 3axupajard Ba TYJILUPYBYH BasHpacHHH
YTOBUM Kaif[ KHIyBYH 3jeMeHTiap, 6omkapys anemeHTnapu €ku SDH
GpeiMHUHAHT TEHIAIITHPYBYH 3NIeMEHTIIapH KyJUiaHHIaIH.

Bynpai &HAamMINHHM Ha3opaT KHJIHMII, MaplIpyTialiTHPHII,
axpatuil, STM-N oxkumujgan xap 6up El OKMMHHHHI XaTOJNHKIApHHH
OCOHTMHA TOMHIN HMMKOHHHHM Oepanu. DBynpait ysatumpa STM-1
OKHMHHHHI Te3nurd 155 MOur/c HM Taiukun 3taad. bBnoxmapHusr
6apyacugan, TUG-2, TUG-3, VC-4 Ba STM-N nosuuusanapuia
CHTHAIHH BakT O¥#Mya MyJIbTHILUIEKCOpJall amManra omanu. Xap 6urra
BakT OVitnuya Oupnamtupumaa (MyJIbTHILIEKCOpIALIAA) UMK BaKTH
y3rapumcus konmand (125 mxc). Ougu El roknama okumugan STM-1
carxMra YTHIIHH Kapab yHKaMmu3s.

TUG-2 ._TU-12 u_ VC-12 c-12
T 048 k6ur/c
TU-12 RTR IVC-12 POH’ Cradumr
6urnap

E1 1psbu

STM-1|_[+ |« AUG 4 AU-4 VC4 ._ TUG-3

SOH AU4PTR |[vca pon

5.3-pacm. E1 1oxnaMa okuMHIad STM-1 CHHXPOH TpaHCOPT
MOZYJIMHHHT IIaKJLIaHHIIH.

255

www.ziyouz.com kutubxonasi



By pacmna + cumBosn, SDHHUHI MyJpTHIIEKCOpNAIl CXeMacH
mary Oolmka 3NeMeHTfapra capiiaBxa &kM KypcaTKu4HH Ousuk &xi
MaHTHKMHA TYTAllHII OIEPallMACHHH, A CHMBOJIM 3ca HYKapHI;
KypcaTiiarad, Moc KelyBu4d ko3ddHiueHT OulaH MyJBTHILIEKCOpial
ONepalHACHHY OHIIHPaIX.

CxemMa Xap AOMM XaM peal XonzAa (pM3UK Y3rapTUpHIIHH ak
STTHpaBepMaiiiy Ba aHpHUM TYIOMHTHPHII Ba (HKpNapHH YyKyppo!
YpraHaiu Kepak.

1-xapam. Bapuacu ElTpubuaaH TabMHHIAHYBYH, Y/aHyBYl
KaHamnapaan TYnmupHiayBuH C-12 koHTeHHepHH IIAKIIaHTHPHUIARE
Oomnanany. KeiiuHru MynoxasanapHu Kynaimurd yayH yHUHr 2,04¢
M6uTt/c oxumunay, 8 k'l M spHH STM-1 QpeliMUHHHr TaKpopJaHHI
yacrotack (2048000/8000 = 256 6uT &éxu 32 OaliT) OMnaH LMKIH}
TakpopnaHyB4YH 32-6aliTind pakamyid KeTMa-KeTMMK KYpPUHHMOIMI:
TacaBBYD KHJIHII JIO3UM.

C-12 HM WAKUIAHTHPHII apa&Huaa Oy KeTMa-KeTJIHKK:
TEHITAIITHPYBYH, IOYHHHTAEK  Kaia KuwiyB4M, OOIIKapyBYH Bt
)oinamrupyBuy OuTiap xKynmnumn MyMkuH. C-12 HEHr xaxmu 32
Gaiitnan roxopu 6ynumn MabayM, VC-12 Huar TU-12 ra ¥3rapun
pexxumura Gornuk xonga amainja y 34 Oaiitra TeHr €ku karra 6§magu
Keiliunrn MynoxazanapHd coppanamtupdil ygyyH C-12 koHTeitHepy
ymuamuHu 34 Galitra TeHr 1e6 Kabyn Kunamus.

2-kagaMm. Keiliunuanuk  C-12  xoHTelfiHepMHHM,  BHpPTYyal
KOHTeliHepra JTHIIH XakWJard MabiIyMOTJIapHH TYIIall YYyE
Kyinanunagurad, y3yHnuru Oup Out Oynran (VS5 ae6 GemrunasraH).
Mapuipyt axbopotH kKypcarmMacu OminaH VC-12 POH wmapmpy:
capnaBxacu Kymunaad. Hatikana ymuamu 35 Gaiit 6ynran [8] VC-12
BUPTYaJl KOHTeHHep INaK/UIaHaau.

3-kapam. VC-12 Bupryan xoHTeliHepra Omp OaiiT y3yHIMKAary
TU-12 PTR k¥pcarkuud KymWunumy OwiaH, y 36 OaiiT y3yHnukoarw
TU-12 Tpu® Onoxnapura aiinaHand (MaHTHKaH YHH HKKH YI4amity
xanBan (Martpuua) éxku 9x4 Galitnu ¢peiiM KYpUHHIIMOA, IIYHHHTAEK
STM-1 MOOYNMHHHT OXHPrH TY3WJIMIOHHH XucoOra onraH xojga S
xatopra Ba 270 ycTywra sra Oynran 9x270 Gaiimm ¢peiimnar
KYpPUHUIIM[A TACaBBYD KWIHII KyJiai).

1-¢pukp. VC-12 Bupryan koHTeiiHepHH (uryHuHraekVC-11 Ba VC-
2 xabu) TU-12 tpub 6noxnapura (ékm Moc xonza TU-11 u TU-2
6nokmapura) ¥3rapTHpHIl MyMKHWH Ba KEeHMHIH MYJBTHILIEKCOpPJAIn
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HUKKM cXeMa &KH MKKH peXxuM (Cy3yBuYM Ba Kalii KunyBuM) Oyituua
amainra oMLY MYMKUH.

Cy3yB4uH peXUMHHUHr ad3annuru uwyHaakd, ¢oHmand lokjiama
MalifoHNJla KOHTEHHEpHHUHI XaKMKMi XONaTUHHM aHUKIalll YYyH
KypcatkuwiapaaH (Qoiipananuira pyxcar Oepaxd, AeMak KOHTeH-
HepllapH¥ TPAHIIOPTIAIITHPHINAA MabiayM OHp ACHHXPOHIMKra Hyn
KyHunaad Ba Yy HOKIAHTaH TY3WwIMLI HYHJArd KOHTeHHep XONaTHHH
MocHaiyB4YaH JHHAMHK TEHTJIAIITHPYBYM BOCHTa XycoblaHazu.

Kaiin KiTyBYH peXXHM, IOKOPH CaTX KOHTelHepiapHHHUHT Goiaanu
foxiaMa Maitnonuaarn Tpub Oiowiapu axGOpOTIapHHH, CHHXPOH aKC
STTHPYBUM Kalj KunuwHd xynnaigu. Y, AU wmabmypuii 6ok
kypcatkuuiapu €Epaammuga Oy axOGopornapHu KoHTeHiHepiapra Moc
xonga 6up xun kypunuia Genrunaiimu Ba TU Ba PTR Tpu6 6xoxnapu
KypcaTKA4NapUHU KyJUlalira xoxatr KoiMaiau. bByHpail peXXHMHHHT
adzannury, keHHHrn KafTa WUIJTAIUHMHT aHYa caMapaid OYJIHIIHHH
TabMHHNOBUH TU &xu TUG HUHT TY3WIHILHHH aHYa COLNAJIUIH.

Cy3yBuM peXXMMHH TabMHHIAII y4yH, nact catxaaru (C-11, C-12,
C-2) koHTeHHep cCy3WIIM MyMKHH OyaraH  «pamkagza», OMp Heua
¢peiimnapaas Tawkun TonraH MynsTHpeliMnap wakuiaHani. byHnaai
MyabTH(peliMIapHH sSpaTHIUAQ, YHHHT TY3HJIHIIMAA aKC 3TraH
TpuONapHHMHI Y4 BapHaHTMra pyxcaT Oepwiagu: acHHXpPOH, OHT-
CHHXpOH, 6aHT-CHHXPOH. AKC 3THIIl BapHaHT/IapU aoKa ONepaTopiapH
TOMOHHAAH OenrunaHajgM, >KMM XOJaTAa 3Ca acCHHXPOH aKC 3THIU
KYJnaHUaau.

buTr-cuHXpoH xofinawTHpHnl, 6alT (OKTET)IM Ty3WiMiUra sra
6ynMaran curHajIap yuyH Ky/IJIaHWNaJM Ba XajlKkapo ylIaHHULIAp Y4yH
TaBCHA STUIMaAHIU.

El Tpubnapu y4yyH OalT-CHHXpOH BapMaHTH HKKH YCyJra ara:
OMpPHMHYMCH  WYKM KaHal CHrHanu3anuscura sra 6ynmran  PDH
Tpubnapura moc kenaau CAS (140 6aiitnn TU ¢perimununr 19-6aditu),
6owkacH yMyMuii kaHan curHanmsaunscura sra 6ynran CCS (SS# 7 cu
THANU3ALUACH KYIIJIaHUIIANH).

Hlynpai xkunub, VC-12 koHTefiHepiapd YYyH MYyJbTHpeEiiM,
Typrra kerMa-ketr VC-12 ¢pelimnapupan waxnaHamm. Y, 500 Mxc
TaKkpopnaHHIl fAaBpura Ba 140 6aiitns Tapkubuii y3yHnukka (35x4 =
140) sra. YHuHr GounanFuy asacH, FOKOPH CaTXIH KOHTEHHEPHHHI
POH capnasxacuna E4 roxiaMa xonaTHHUHT HHAMKaTop OaiiTh OmnaH
aHMKnaHagd. MynbTudpelimaa xap 6up ¢peiim 6up 6aliT y3yHiauknaru
capiaBxara 3ra, amanaa Oy capnaBxanapiaaH O6upuHun V5 ¢pedMHHHT
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capnasxacu Kyunauunamu. J2, Z6 u Z7 ne6 Oenrunaurad  Gouik
capnapxanap 3axupanaHrad. VC-12 ¢pedMUHUHT MYKU TY3WIHINH, aK
STHIN BapHaHTHra OOTJHMK Xoiaa Typiauya. XyIad ury MynbTH(peinn
AU-12 tpu6 OnOKMHM MIAKIAaHTHPHHIAA acocuiéf xucobnaHamu. YHr
VC-12 HuHr Xap 6up ¢peiimu capnaBxacu onguaaH, y3yHIuru 6up 6ai
6ynran TU-12 PTR (M, V2, V3 u V4 kabu Oenrmnananay) KypcaTkudl
KymuMmya xoinamtupunany. Hatwxana taxpopnannm gaspu 500 mMx
Ba Tapkubuii ysyrnuru 144 6aiit 6ynran MmynsTudpeiiM mwakinaHamy.

V1 Ba V2. xypcarkuunapu Outra ymMymuit 16 6utmm maiigoHH
TAIIKWJI 3Taad. buTnapHuHr BasudacH Kyingaruya: (dangaH yara) 1-
O6utnap (V1 Outnap)- NDF (ynunr Hopman «0110»  xonaTuH
uuBepcusananran «1001» xonarra ¥srapranmpaH xabap Oepaau
HaTHXaJa IOKIaMa TabCHPHIA TEHMIAIITHPHIN Y3rapamy, HMIyHHHTIE!
TU ¥nyamu xaM y3rapuiidi MyMKHH) MabIyMOTJIapHHUHT SHFI
Oaiiporn, 5-6 OmTinap (S OGurnap)- TU tpu® Onoknapu Typunmar
kypcarkua (TU-12 yuyn 6y kerMa-kemuk «10»), 7-16 6utnap (1/1
Ournapy OunaH aTMAalIMHYBYH KeTMa-keTiHk, 6y epma 1-mycha
TEHMNAIITHPYBYH OWTnap, D aca Manuit TeHrnawTHpyeyn OuTIap)
TU-n PTR HuHr maxcuif kypcatkuyu, TU-12 ydyH YHHHT Kuiimari
0-139 guano3oHraya ¥srapumm MyMkuH. by kypcatkuu, TU-1.
MyasTHpeiiMuna V2 naH keduH xoinamraH VC-12 HuHr GupuHw
¢peiiMu (5.4-pacM, nactin, 0-34 MaiiioH) HU XONaTHHU aHUKIaliau. V«
k¥pcaTkdy 3axupa MaiiioH xucobnaHanu, V3 5ca TEHINMAIITHPHIN Y4yt
KYJINaHHUIagu.

[vs  Jvc-12,]12  [VvC-12,]26  [VC-123]27 | VC-12

V1 105- V2 0-34 V3 3569 | V4 70-104
139

5.4-pacm. VC-12 (VC-12,34) Ba TU-12 (V1- V4) cy3yBun pexumaa.

Teurnamrupuin 6upurun ¢pelfiMra HUcOaTaH aManra OWIAAH B:
MycbaTr GYMUIIM MyMKHH SBHHU keiimHru ¢peiimnap opxara (V4 naH ¥
V3 raua) cypunany, 6YHHHT y9yH keHuHrH V3 OaliTnapu Ky/iaHunanu
Myuunraek MaHuii 6Yymuimn xaM MyMkuH, OYHMHr Y4yH VG
k¥pcatkuun Maiinonu (V4 nan V3 rava) xyananunasiu.

Kaitn KWIyBuM pexuMIa KypcaTKHWiap KYJUlaHMJIMalmu Bz
MyJasTU(peiiM mawuanmaiing. ByHaai pexxuM yuayH OuT-CHHXPOH Kab¥
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6aliT-CHHXPOH aKc 3THII XaM KyJUlaHWIMmH MyMkuH. VC-1 Hu
KUPHTUII/YHKApHLOra Sra OyiaraH TapMOKnapia OXHPrH BapHaHT
kymnanunMmainu. bByHpmaih pexumpa, TU-12  dpeiiM KypHHHIUH,
6omIaHFUY TaKpopiaaHMil AaBpd 125 Mkc Ba y3yHuurd 36 OaiftaaH
ubopat 6ynam. lllynapaad Oupunum 6aiit (R ne6 6enrunananu) , Vi,
V2, V3, V4 naMyHanapuaH, HKKHHYHCH 3ca (luyHuHraek R) V5, J2 Z6,
Z 7 wamyHanapuaad ubopar.

4-xapam. TU-12 rpub Onoknapu kerMma-keTyMrd  Gaiit
MyabTHINIEKCOpaam (3:1) HaTHkacHAa, KETMa-KeTIHKIAp HHUFHHAH-
CHHUHT y3yunuru (36x3 = 108) 108 Gaiitr 6ynran TUG-2 tpub
6nownapn rypyxura aitnaHaau. Llynunrgex, TUG-2 HUHr MaHTHKui
Ty3unHIINHM 9x12 dpeiiM kypuHHIIHaary GaliTnapaa udonanam Kynai.

2-¢pukp. TU-12 vu TUG-2 ra mympmimiexcopiaa TU-12 PTR - xyp-
carxuyH GpefMHUHT GOLIHMIA BUPTYal KOHTeHHepIaH alloXu/Ia XOiiala.

S5-xapam. TUG-2 kerMa-keTnurd, TakpopiaHyBuH 7:1 Mynb-
THIUIeKkcopiaHuil Gafith opkamu onu® Oopunamu, Harwxkaga 9x84
6aiiTnu, ¢pefimra Moc kemyBun 756 Galit (108x7 = 756) y3yHNMuKAaru
dpeiim - TUG-3 Tpu6 Giokiapy rypyx 1IaK/UIaHAIH.

3-pukp. bommga KYWIHITYBYH MKKH YCTYH (2x9 6aiitiu), NPI —
HOJMHYH KYPCATKHYHHHT HHAMKAUWA Maiinonnpan Ba FS - kaiig
KMJIMHTaH 6 MafinoHaan Ttainkun tonrad TUG 39x86 ¢peiimura moc
kenagd. Hatuxana TUG-3 HH Tamkuwinamtdpysus ¢opMyna KyHuaard
KYpUHHILTA KeNaau:

TUG-3 = 7x TUG-2+ NPI + FS 6.3,

6y epma: TUG-3 wuHzaekcH Typnu Ty3wiuuuiapaa doiinana-
Hunagurad FS Hu ¢apknaw yuyH KyuiaHunanu.

Mynpaii kw6, TUG-3  dpeiimu 774 Gaiit (7x108+3+15=774)
Y3YHIIHKKa 313, Oy 9x86 GaiiTnu dpeiimMra Moc kenaay.

6-kaaam. OJNIHHraH KETMa-KeTIHKIAp SHA MYJIBTHILUIEKCOPIaHaIH
(3:1), Hatuxana HuruHaM Y3yHauru 2322 Gaiit (774x3=2322) 6yaran
TUG-3 610k1apH keTMa-KeT/IMIH WIAKJIIAHATH.,

7-xagaM. OnMHraH KeTMa-KeT/IMKKa y3ywiauru 9-6aiitnu, POH
MaplIpyT CaplaBXaCHHHHI KYLUMJIMIUM HATHXKACHAa IOKOPH CaTXHMHI
VC-4 BupTtyan KoHTeiiHepH lIaKlIaHagu. By aca y3ynnaura 2331 Gaiit
(2322+9=2331)nu ¢peiiMra onu6 xenamm.

4-puxp. Amanna VC-4, (1x9 6aiitiu) POH Huur 6Oupopra
YCTYHJaH TallKHJI TONraH Ty3wIHMIUH, FS HHHr MKKHTa KaiiJ KWJIHHras
6yin Mal{OHH YCTYHH Ba MyJTHIUIEKCOpJANl HaTHXacHJa OJHHIaH
yura TUG-3 6noku, 9x261 ¢peiimura Moc kenagu. Harmxkana VC-4
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HHHT XocHn 6ynuin popmysnac Kyiumaru kypunHLra kenagu: VC-4 =
3 x TUG-3 + POHyc4t+ FSvca.

ynsaait kuan6 VC-4 kerMa-kernuryu 2349 6aittiu
(3x774+9+2x9=2349) y3yHnukka sra, 6y 2349 6aiirra
(3x774+9+2x9=2349) Moc kenaau.

Oxkopunarunapnad KypuHHO TypHOAMKH, IOKIaMalaH CHHXPOH
TPaHCHOPT MOZXYJHHH IIAKJUVIAHTHPHIIAQA, CapiiaBXa €KW KYpCaTKHYHH
MYJIBTHIDIEKCOPJIAlll, CXEMaHMHI OOlIKa sieMeHTIapura ¢GHU3HK &KH
MaHTHKMH OHpiamum xapaéHuHM Ouiamupaad. ByHpail CHHXpOH
TPaHCHOPT MOJYJIH IIAK/UIAHHINKHAA IOKaMara aBBaJl TEHIJIAIITHPYBYH
6utnap, OomkapyBYyd Ba KOMNAIUTHPYBYM OHUTIap KyIIMIagu.
Illakmnanran C-12 kouteiiHepura, VC-12 POH (Path Over Head)
MaplipyT capiaBXacH KyIIWianM, HaTHXaga BHPTyan KOHTeHHep
makjiianagn. Bupryan konteifHep, 1 6aiit (PTR) kjpcaTKMuyHHHT
Kyumnuiny Hatwkacuaa TU oknama 6iaoxura aiinananu. YHOaH KelHH,
VC 10k0opH caTx/M BUPTyasl KOHTEHHEpNap LaKUIaHIyYHra Kaaap, 3u4
XO0Ifa, Xap XuJ carxi rowiama onoxnapu (TUG) rypyxiapuaa roxiama
OmoxnapuHH MyJIBTHIUIEKCOpJall mpoleaypacH amaira omama. VC-4
POH wMapuupyt capiaBxanapiHH KyIOWIHIIH HaTHXachla, MabMypHUi
(AU) 6noxnap xocun 6ynmanu Ba ynapra SOH cexuus (Sectoon Over
Head) capnaBxacu kymunamy. SOH pereHepanusyiall CeKilUsicH
(RSOH) capnapxacu Ba MyJasTHIUIEKcOpiam cekuuscu (MSOH)
capJlaBXacCHJJaH TallIKMJI TOMNTaH.

Kypuun® TypuOIMKH, pakamiH OKUMIAPHH IOKJIATHII, TEHIJIall-
THpUII JkxapagHnapd (OuTiM craduHr) HM KyyUmall, KypcaTKHWUIapHWHT
daowrn wynunraek POH Ba SOH capnasxanapunm Kyanawr Ouiiad
OOFIMKITHP.

SDH tu3sumnapuna koHtelnepaap PDH oxuMmnapuhu roknam ydyH
no3uM OynraH xaxmJar Oup Heda MapTra katragup. Pakamnu
oxuMnapHH oxinam (6N ctadHHET ycyaH)Aa YHHHT TE3NTHKIAPHHU
TEHIMAIUTHPUIN  MpolLieAypacH aManra omagd. bByHHHr ydyH
KOHTeHHepHUHT OMp KUCMH KYJIJIaHHUNaTH.

5.1.4. STM-N ¢peiliMHEHAT TY3HIHOIA
MynbTHILIEKCOpNAUIHUHT Oapya BapHaHTIapu aBBaio STM-1,

Ke#imH 3ca STM-N MoaynuHUHT makiiaHdioura onu6 kenagu. STM-N
MOJYJIMHHHT JIOTHK TY3WIHLIHHH Kapab YHKaMH3.
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O LIVI-IN MuAYJIn YPCHMMHUHNHE LySHAnUAN Kynnlddl nva o.o-pacmia
K¥ypcaTuiras.

270zN ycrya (6aiir) .

9xN 261xN |
- Cexmpusa
capaaRXacH &
- g
K¥pcariaa STM-N surr dofinana ;f
IOKIAMACH
Cexman
capJaexacu °
y

5.5-pacm. STM-N uuknu (¢peiiMu)HHHF TY3HIHILH.

Kypuw kynmait 6ynuiun ydyn ¢peiiM ukku ynyamnd 270xN Oup
GaifTny yctyHnap Ba 9 katopau ¢opMatiap KyHHIIMAA TaCBUPJIAHTaH.
Ty3unuwsuHr y3yHauru 2430xN (9x270=2430) Galit, TakpopiaHHLI
yactotacH 800 't 6¥nran xagpnap éxu 6up YnuaMili pakamiy KeTMa-
KeTJINKIap KYpHHUIIKWAAH ubopar.

®dpeiiM yuta MaiiioHnap rypyxuiaH tamukui torraH: 3x9xN Ba
5x9xN 6aiiTnu popmarHunr SOH cexius capnaBxacu MaigoHu; 1x9xN
6afitin dopmatHuHr AU-4 kypcaTkuuu MaiiaoHu Ba 9x261xN 6Gaiitiu
(N=1, 4, 16, 64, 256) popmaTuHuHT doiigain OKIaMa MalIOHH.

5.1.5. STM-1 yuyn cexkunsa (SOH) capiraBXaCHHHUHT TY3UJIHINU

YMyMuii  xonaTna TpaHCNOPT TY3WJIMILHHMHT  capiiaBXacH
KyitHaru GyHKuusnapHi aManra oumHpaIy:

-~ TPAHCTIOPT TY3HIULUIMHHHT UIHKIHHY KapUHY IIAKIIAH ALY,

- TpakT (CekuHs) XojJaTH (MOHHTODHHIH) Ha30paTHHH aMalira
OLIHPHLII,;

-XaTONIMKJIADHH aHUKNall Ba YNapHM MaHOajaH Jokaniau-
THPHILHH aMaira OLIHPHLI;

- TpakT (cekuusa) Ba OouwKapHIIHH QYHKUUANAIITHPHIIHH
TabMHHJIALL.

STM TpaHcnoOpT MOAYJHHHHT capijiaBXa TY3HJIHLIH, Xap JOMM
(doiinananyBun axboporman axpanran xongaaup. LLyHuHr y4uyn Xap
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KaHmaif Bakraa OyTyH MoaynmHu Oy3MmaciaH aloOXHuia TpaKTJIapHHHL
capnaBxanapura OUTiH ax60poTNapHM KYIIUII Ba AJIMAINTHPHIL, TAXJIHI
KITHII MyMKHH. CapnaBxaJlapHHHT GOFNIaHHII COXACH, TEXHHK XH3MaT
3NIEMEHT/IapHUTa MOC KEyBYH TPaKT Ba CEKUHANAp OPKaJlIH aHHUKJIaHAIH.
DHA¥M TYpOH capiaBXaJapHUHT TY3HJIHIUHHH Kapa® uHKamu3
(5.1-xanBan).

5. 1-orcadean
Al [Al [Al1| A2 |A2 | A2 {Cl | MT M.T
RSOH Bl El F1
D1 D2 D3
K¥pcarkuu (PTR, AU)
B2 | B2 |B2| K1 K2
D4 D6 D6
MSOH D7 D8 D9 J
D10 D11 D12 |
S1 |Z1|Z1| Z2 | Z2 |M1 | E2 | MT M.T |

STM-1 momymununr SOH cekuus capnaBxacH, Xap Oupu 9 Gaiit
O6ynran 8 karopaaH ubopar. BupuHum yu karop, RSOH perene-
pamuAnail CEeKIMACH caplaBXacH, OXHpru Oemr xarop sca MSOH
MYJNbTHILIEKCOpNAI CEeKLHSCH capiiaBXacura Kupaiad. TYpTHHYH
Karopna, SOH HHMHI cekuus capiaBxacura KupMa#mural KypcaTkud
(PTR, AU) xoitnamraH.

RSOH 0atiTnapu pereHepaiusiail CeKLHACHHHM Ha30paT KMIIMII Ba
Oowkapuinl y4yH KymnaHunand. Bynpait GaifiTnap xap Oup pereHe-
paTopAa XOCHJ KHJIHHaZH B2 JIO3UM Oynranga KeHHHTH cxemara
y3aTHIazgy.

MSOH 6aiiTnapu MyJbTHILIEKCOPAAH-MYJbTHILIEKCOPraya Kyiia-
HHJIaZ| Ba pereHepaTopliap y4yH KyJUlaHHIMal gH.

M.T ne6 Genrmnanran MycTakun OaliTiiap KeNrycHaa Xaikapo
TapMOKNapAaH ¢olfifanaHUIl Y4YyH 3axupajiaHrad. Ymap MHIUIMiH
TapMoKiIapAaa Kyunanwnagu. Illynu aiitum oxouskd, SOH HuHr
Oupurun Karopu cxpeMOpnanmaiimn. IllyeuHr y4yH OnpuHUH
kKaTopHHHr M.T cuza GaitTiin axGopoTnapHH oinamTupuiiga Oup Ba
HOJIIM TaKeT/apAaH 3XTHET Oynuim nosuMm. Al Ba A2 (A1=11110110,
A2=00101000) ontH OaliTma UMKIUIM CHHXPOCHUTHA&JI KOH/alnras.
STM-1 MozynuuuHr Oapya cuexpocurHawiapd, STM-N Ttapxubura
kupaad, STM-4 ra Moc xonma 6x4=24 Oaiit xyananwiagu, STM-16
yuyH 3ca 96 6aiiT Ba X0Kas3o0.
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MabryMoTnapuu  ysatHmn  kaHanu (D1+D12) 12 6aiitaa
xoitnamrad. Ynap OoukapyBus ax6opoTiapHH y3aTHIUra MYIDKal-
nanran Ba DCC ne6 Homnanagy. V3 nas6atuna DCC ukkura 6ynuHamy:
yMyMu#i y3atum te3nuru 192 x6ur/c 6ynran  DCCR Ba ymymui
y3aTHil Te3nurd 576 k6ut/c 6¥aran DCCM (D4+D12). STM-N
tapkubuna dakatruna 6upunyn STM-1 auar DCCnapu Kymnasunagm.

STM-1 Hunr xap 6up moxmynn, STM-N Tapkubuparu yHHHT
NO3HLMACHHH aHUKIALI Ba TEKIIHPHII YYYH KYJ/UIaHHJIaAWTaH, MOC
KelnyBYn HiaeHTHuKatopnapra sra. byHpaik uaeHtuduxaropnap Cl
GatiTnapura xoinaTHPUIAIH.

El, E2 6umnapu xu3MaT ajOKaCHHM TAlKHJ KWIHII Y4yH (IIy
KYMIIanaH OBO3NH) XHM3MaT KWJaJgu, SBHH pereHepaTopiap opacHiaa
(E1) éxu wmynerumnexcopnap opacuga (E2) OBO3HM y3aTHIIHM
TabMHHNAAAK. ByHnait xonat ¢akatr STM-1 N1 y4yH aHMKIaHraH.

F1 Gaiith TapMOK omneparopriapH KyJUlallld Y4yH 3aXHpajiaHraH.
BynjaH Tamkapu Maxcyc ¢oiifanaHiiap y4yH XaM Kyaam MyMKHH.
By xam ¢pakat STM-1 N1 yuyHrdHa aHHK/IaHIaH.

B1 06aiiti, perenepauuanam cekuusacunardi STM-N wmozaynmmuaa
XaTOJIMKJIaDHY aHUKMall Y4yH KyJutanuiaaad. B1HuHr Oup GaiitH, Xap
6up STM-1 momynunnur RSOH capnaexacuna kapa6 uynkunami. STM-
Nau y3arumipga, c¢axkarruHa STM-1 N1 wmonynunudr Bl Gaditi
Kyninanunand. Xatonuknap 3ca BIP-8 ycynu opkamu aHHKIMKHH
Ha30paT KHJMHIHK KYJUlall OpKAK aHHKJIaHaIH.

STM-N curHanu Haszopat kunuHraaaa BIP-8 npouenypacu 6apua
ckpembpraHraH MoIyn ydyH KynnaHuwnanu. Harwxana 8 6utnm kommu
cy3, ckpemOpnamra4ya keiiuru STM-N Momynununr Bl Gailituaa
wolnamwagy. Bl, xap Oup pereHepatop Ba MyJNbTHIUIEKCOpAA
XHcoOaHau.

MyasTHIIEKCOPIIALI CEKIMACHIATH XaTOJMUKIapHH Ha30paTH YYyH
yuta B2 Gaiith kynnanmnagu. BIP-24 npouexypacuuun Gakapramauk
HaTmwxacH, 24 6UTIH Ko cy3 xucobnanaau Ba y STM-1 Moxy THHHHT
y4ra B2 6afitaa xxoinamrupunang.

B2 nuHr Gapuya (Nx32xB2) 6Gaditnapn STM-N curHamnapuuu
y3aTHILIAA KYIUIaHUIaIH.

STM-1 pa BIP-24 npouenypacu, SOH HuHr OupHHuYM Y4
KaTOPHHH XxHcobra onMaraHia MOAYJHHHT ckpeMOpiaHrad 6apua
TAlKWJI TOMYBUHJIAPH Y4yH amasra OlIajH, HaTHXKAacH, 3ca CKpeMOp-
NaHMaraHja KeHHHrd xaapHHHr B2 6aiitura soitmawrrupunagu. SOH
(RSOH) HuHr 6upuH4H yu katopu, RSOH perenepatopnapuna y3rapuin
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pyit Oepamuran 6ynca B2 ra Tabcup xuiMacourd yuyH, B2 g
éunMaiigu. K1 Ba K2 ukku 6aiitu APS (automatic protection switching
HHM aBTOMaTHK XUMOSJIAIl KOMMYTAUUACH XaKU/JJard CUTHAIH3aLHUA Yuy!
XH3MaT KWIaau Ba y Kyiunard GyHKUusIapHy 6axapaau:

- K2 OaiituuHar 6, 7 Ba 8 Oumiapu, MyJNbTHILIEKCOpAL
CeKUMACUIA aBapuf XONaTH Xakuaard UHAukauusa (AIS) curHamus
O6epuin yuyH «l» ga xodnamrtvpunand. Arap Oy Outnap «l» gei
anuknanca, STM-N Hu aeckpeMOprnaHraigaH KefiuH, AIS curHanu ka6l
KabyJ1 KUIMHAIH;

- Y30KHaru CeKUMSHHHI AKYHMIA XaTOJMKIapHH KaOyn KuJIMD
(FERF). Arap STM-N MyabTHIJIEKCOPH CHUTHAJIHH Kabyn KuiMaca &kl
AIS Hu kaOyn Kuica, yHna y teckapu HyHanumna FERF xozuHu y3ar:
Oounaiian Ba y K2 GalituHuHr 6, 7 Ba 8 Outnapuna «110» apanammaci
KypuHUIIKHAA xoitnawTpunagd. by kapama-kapHid TOMOH CHTHAaJIHI
Kabyn kunMaérraHuHH €xu AIS curHaneu Kabyn KUITaHJIMTHHI
Ounaupany;

- muHugHA 1:n (n=1-14) aBTOMATHK XHUMOSJIOBYH KOMMYTalHs
bup Hewa kaHaJIapHU XMMOANAII yYyH 3aXipa KaHanu Kapab uyukKuiaras
ABapus xonaTHja JUHUSHHHI MKKM TOMOHMJArd MYJbTHUIJIEKCOpAaj
3aXxMpa KaHaiira yJnaHuImM jo3uM. [IponenypaHs MOCAaWITHpULI Y4y:
K1 Gaiitn xyanaHuiaagu WYHUHrAek OyHaall Makcaanapia cTaHaap
nporokon xusmar kunagd. K1 Ba K2 Oaittnapu ¢axarruHa STM-M
tapkubuaaru STM-1 N1 yuyH aHuknaHras.

S1 6aiitn STM-N naH xenaéTraH CHHXpOHHU3ALMsA MaHOanapUHHUHI
TYPH XaKuaard axOopoTHH TaumldAad. byHHUHr yuyH S, 6, 7, 8 Outnag
Kynnanunagu. By STM-N rapxkubunaru STM-1 N1 mMoaynu yuyHTHH:
aHWKJIaHraH.

M1 6Gaittnapu, BIP-24 (B2) koanapu é€pnammuzaa aHHKJIAaHraH
y30Kaaru OIOKIapHUHT XaTOJMKIIApH COHMra sra. Ymoby kuiimatr STM-
1 yuyn O gaH 24 raua, STM-4 yuyH 3ca 0 gaH 96 raya GenrunaHran
Mesépnarn Hrapoutia OenrunaHraH 4erapajaH oOLIYBYM Kuiimal
reHeparMsJJaHMacIUTH JI03UM.

STM-N moaynu tapxubuna M1 6Gaiitu 6up Mapta Gepunagu. V.
Z2 HuHr WKKATa OUpHHYM GaliTnapunaH keiiuH y3sartunanu. Z1 Ba ZZ
OafiTnapu, KkeJNrycMia XankKapo TapMokiapaa ¢olijanaHuil y4yH
saxupananran Ba STM-N Ttapkubuparm Gapua STM-1 nap yuys
aHHMIKJIaHTaH.

POH-tpakt capnaBxacu, C KkoHTeliHepura ynaHagu. VYiar
Obupramukaa VC BupTyan KOHTefiHepUHM TalUKWJI KWIaAu Ba yjap
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TapMOK G¥yi#nab ysrapMaiimuran obbekr kabu kyuupuiaamd. POH
axbopoT/IH KOHTeHHepiapHH HIIOHYIH TPAaHCHOPTIAIITHPHIN YYYH
no3uM Oynran Gapua IapoutTra sra. TpakTHHHI XONaTH XaKUAArd
ax6oporad, POH TapkubuHM KaliTa MOUIAIl OpKANM OJIMII MYMKHH.
Typnn POH napHHHr TabCcHp KHJIHII cOXacH Ky#iupard S5.6-pacMmna
KYpcaTHiraH.

PacMpoa tpancnopr (C-xoHrteliHepnapu, VC BupTryan KOHTeM-
Hepnap Ba STM CHHXpPOH TpPaHCHOPT MOJAYJN) JNapHHHI Ty3WJIHOIH,
aK/UIaHyB4H Jk0#H Ba R pereHepaTOpHHHHT X0#H KypcaTHJIraH.

POH nuur VC-3, VC-4 Gailitnapuaunr Basudacu 3ca 5.3-xanBaina
6epuiran.

5.3-o1cadsan
J1 | TpakTHH TpaccalallTHpHII AJi0Ka yuyH
Bl |BIP-8 butnap
C2 | CurHan 6enrucH Anoka QyHKIHSCH
G1 | Tpakt xos1aTH Tascup xunMakau
F2 | TpaktoaH ¢oiinanaHyBuH KaHan IOxi1ama
H4 | FOxOpH UHKJI HHIHKATOPH Typu yuyH
F3 | Tpaxtnas ¢oinananyB4yH kaHa Crneunduxk 6aiitiap
K3 [3axupara ynraHuw -
N1 | TpaH3uT yJaHHII Ha30paTH -

By epna: Jl-mapipyt yJiiaHyBYH HAEHTH(HUKATOPHH Y3aTHIO Y4YYH
KynnaHunaau;

POH VC-1.2
V-5BIP-2

POH VC-12
V.5 RTP-2

MSOH STM-N MSOH
B2, BIP-24N B2, BIP-

STMN H E STM-N

FrTo=]

C34

5.6-pacm. CapnaBxajlapHHHI TabCHP KUIHIN coXacu Ba BIP xoau
épnammia CEKIHA Ha30paTH.
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B3 npa BIP-8 konu &pnaMuaa KoHTelHep TapKUOWHMHI aHHKIH-
THHH TeKIIMPHII HaTiXajlapy y3aruiagi. ByHHHr y4uyH cKpeMOp-
namraga 6ynran onmuHrd VC koHrteliHepHHHMHr Oapua OaliTiapu
XHcobOnaHagd 3a XHcobOmaHraH KuiMariap ckpeMOpiaumifad OJIHH
Ma3Kyp Oaiirraua xoinamrapusiamy.

C2, BupTyan KOHTeliHepHHHr ¢oiifanu OKIamMa TYpHAard
Kypcarrydra sra.

G1 GaifTnapH, y3oK#arn MOHHTOPHHI XONaTH Ba HaTHXalapu
XaKuJaru axOopoTHH y3aTagd. Y Teckapd HYHanmuImna y3aTHIafauraH
POH pa xoitnamany.

BIP-8 &pnamuna anuxnanrad FEBE, xatonukinap COHHHH y3aTHII
YYYH KyUlaHwiaad. MyMmxul 6¥Yaran xuiimar O maH 8 raya, MyMKHH
6ynMaran kKHMMaTIapHUHT maiigo 6Ymumm sca 0 (xaronuxk iyk) ne6
¢bapa3 kunmHagu. S5-6uT, y3okmaru tpakt sxkynuna (FEBE) asapus
XaKuJard CHrHAIH3alus yUyH KYJUTaHUIa 4.

F2 Ba F3 OGaiitnapmparn 6+8 Outnap Tpaktman doitnana-
HYBYHJIADHHHI XW3MATHHH TaWIKWI KWIHIN Y9yH KynnaHunazud. H4
6aiiTyiapy IOKOpH LIMIUIHHHT MHAKKATOpJapH xucobnanany. Y 6up Heua
Kajpnap opacuila OKIaMaHH TapKaTtuio Jio3uM OynraHjgaruHa
KYJUIaHHIagW SBbHYU IOKOPH LUMKIAAH Kadicl LUK (kaap) ymby BHpTyan
KOHTe#iHepa MaBxyAUIHHH KypcaTany.

K3 GaiiTnapH, 3axipara aBTOMaTHK YJIAHUIOH JIO3UMJIMIH XaKUIaru
CHUTHATM3ALIMSAHN TabMHHNaiimi. Bynna 1+4 6urnapu KyuraHuiiany.

N1 6aiiTnapu, MKKUTa OMIepaTOp YerapacHia TPaH3UT yJIaHUIIHHUHT
HazopatH Y4yH (1-4 6uUTiap) Ba MabJiyMOTJIADHHM Y3aTHUIl KaHAJMHH
(5+8 OuTnap) TAMIKWI KWIHOI YYYH KYJUIaHHIIAAH.

5.1.6. STM-N HHHr IIaKJIJIAHBIDH

STM-N carxusu ImaxuiaHtepuinaa, SDH HuHr 3Hr acocuit
KOHYHJIapuHH Oaxkapull SbHH CHHXPOH pakamiH TapMOKHMHI Xap
kaHzait nynkruga PDH, SDH Tpubnapunansar, STM-N carxuaaH ocoH
Ba o4aMii XOoJylaTHaH KHMPMTHILI Ba YMKapHIl UMKOHHMATHTA 3ra OYIMIHM
Jn03uM. ByHOalf KHpHUI/YMKHIUIM peXumiapra sra 6ynraH CHHXpOH
pakaMiu MyJaeTHIUiekcop PDH  MynsTHInekcopnapHHHEr 6yTyH
3almXHpH OMylaH anMammume kKepak. S.7-pacmMpa  typsmun  PDH
TpubnapugaH Ttamkui TomraH STM-N HHHF yMyMuil IDaxUIaHHIL
CXeMacH KypCaTHIIra.
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Bouutagruy ax00poTiK IOKIaManap, MabiyM OHp YTka3zyBUaHIMK
KoOunuaTHra 3ra OynraH, cHHxpoH pakamuu Hepapxus (CPU) HuHr
GUpop caTXWAard CHIHAIAPHH Y3aTHLI y4yH eTapid OyiaraH 6soxknap
KypuHUIIMIA KOHTelHepnapaa (C-containers) xoiinamany.

KonTeiinep, xoiinamtupuin onepaunscu (SDH mapping) opxaimy,
JaBomuiimuri 125 Mke €k 500 Mkc 6nraH O10KIN UMKIMK TY3WIHIIra
ara Oynran Bupryan kourteiiHep (Virtual Container-VC) ra (tpakr
Typura Gornuk xonpa) ysrapagu. VC pa Gownanruu axOopoTiapaaH
TAallIKapd AHA TPaKTHHHI cuQaTHHM Ha30paT KWIYBYHM, aBapHus Ba
dotiganaHnuIHY TabMHUHIOBYH TpakT capnasxacu (POH-Pat Over Head)
XaM maxtadand. laptnu paBuiuga xoHIauMi onepauysac IyHIaH
nboparxkn, C xoureiiHepmard ax6opor, VC HHHr MabiyM Oup
NO3HUMANAPHAA XKOWNAlIAaH, JXOHMnaly CHHXpoOH (arap OGouuTaHFUY
axbopornap CPU TH3MMIapuaa CHHXpOHH3aUMsAnaHrad Oyica) Eku
aCHHXPOH XONaTAa amMaira OLUMIIM MyMKHH. Arap acHHXPOH
woMnammm  O6ynca, yHAa OomDMaHFUY  OKUMIIADHHUHI  y3aTHLU
Te3NUKJIapHHHA PaKaMJIH TeHIJIAIITHPHII (MOCHAIITHPUI) JIo3uM. by aca
OOIIIaHTHY OKHMJIADHHHT MabiyM 6up 6utnapuga, VC nosuuusiapuau
OMPDUKTHDHIMIIM MyCTaxkaM Oynmaranmurd  Tydaiim  Cy3yBuH
pexkuMaa  uuuiamra  MaxOypnaind. CHHXpOH — XKOMIaITHPHIN
Gesirunanran peXMMAard Kabu, Cy3yBYH peXHMMJIa XaM amara OLIMIIH
MyMkuH., lllyHusmM alTHO YTHII >KOM3KM, CHHXPOH Ba AaCHHXPOH
OKHMJIADHM KafiTa MIall y4yyH Gutra Kabynm kunruypaH ¢oimananum
Makcaara MyGoBHKIUP.

sOH AUP POH
)}

STMN H auc b aus ."l vea ]2 JE—

XN

I Cc3 |—

6312 xferr/c

POH
o ‘3" POH
=

5.7-pacm. Tpub curnannapugan N-caTXnard CHHXpOH TPaHCIOPT
MOJYJIHHHUHT MIAKJIARHILH.
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By epna:

XN-BaKT/H IypYXJIAIITHPHUIL;

“-=-  co3znaum;

+—  xoMJIalNTHPHILI,

ST- kyuMYa CHMBOJ

WMyunatt xkunu6, VC Buptyan koHTeliHep CPU TpakTnapuHHUHT
KaTiamyiapuAa KY/UlaHWJIaJuraH, IOKJIaMa Ba TPaKT capiaBXalapuHH
axbopoTiiu MaiiioHIapuaal ubopat 6ynran ax0OpoOTIH Ty3WUTHINTA 3Ta.

VC koHTeiiHep MKKU Typra OYTHHAAH:

- anya nact Taptbonu VC-n (n=1, 2) xouteiinepnapaan sa POH VC
naH ubopar;

- 1oKopu TapTbmu VC-n (n=3, 4) xonreiinepnapu POH VC 6unan
6upramuknary c-n (n=3, 4) napnan éku POH VC 6unan Gupraiuxaard
komroHeHT rypyx (TUG-2, TUG-3) napuas ubopart.

IOkopu TapTubnu Buptyan koHreitnepnap (VC-3, VC-4) cosnam
npouenypacu opkaiu, MmabMypuit (AU-Administrative Unit) 6noxnapra,
mact taptubnu 3ca (VC-11 VC-12 Ba VC-2) xoMmnodeHT 6Gnoknapra
(TU-Trititary Unit) ¥3rapagn. AU Onokd HOKOPH TapTHONH Tpakt
KaTjaMJlapuHH, MYJHTHIUIEKCOPIAIl CEKUHUACHWHHWHI TapMOK KaTlaM-
Jlapy 6wmiad MocnamTHpagy. VC HMKIMHUHT OOLUIAHUINN MYJIbTHILIEK-
copiali CeKUUSCHHMHI IMKIMra HUcOaTaH V3rapuild MyMKHH Ba
HIYHHHT y4yH YpHH Oenrunanran AUP xypcarkuuu Ounan Gearu-
JlaHafy.

Wynnait kunub cosnmain mpouenypacu, AU roknamacu (pazacuHH
Ba TE3NUTHMHHU Yy3rapummHu sxmunaiimgu. lllaptnu paBumpga cosnall
npouenypacuHy Kyliugaruda 6enrunam Mymxns: AU =VC+ AUP

IMact taptubnu Bupryan koHteiiHepnap (VC-2, VC-12. VC-11),
aifpum xomnapaa VC-3 xaMm XyAau 10KOpHAard aifTraHHMHU3IEK co3jlall
mpouenypacd &ppamuna Moc kemyBud komrmoHeHT TU (cy66mok)
6noknapura y3rapagu. IUaprium paBumiga ymly mnpouexypaHH
KyHuparpua OGemrunam mymkuH: TU=VC+TUP. Cy66noknap mnact
TapTHONH TpakKTNapHUHI TapMOK KaT/aMIapiHH FOKOpH TapTHOIH
TPaKTIaPHHHT TapMOK KaTiamnapy OumaH cosnaiinu. IOkopu TapTubnu
VC 1oxkIaMacHHHHI MapiyM Oup OenrmiaHrad TO3HLIUSAJIApHHHA
arajutaras 6up éxu 6up Heua TU nap, cy66noknap rypyxu neb atananu.
Macanan 6ynpaii rypyxnapra TUG-2 sBa TUG-3 (Tributary Unit Group-
TUG) napu xupanu. bupunuaucy, 6up xun TU-11, TU-12 &ku 6utra TU-
2 cyGbnoknap rypyxu MaxkMmyacuiaH nbopar, ukkuHumcH, TU-2 ExH
6urra TUG-3 cy66moKIapHHHT IypyXH Maxxmyacuaad ubopar. ['ypyxiu
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cyObokiap BaKTIIH TYPYXJAWITHPHII [IPOLEAYpPacH HaTHXKacHAa XOCHJ
6ynann. Masmypuii 6noxiap rypyxu (AUG-Administrative Unit Group-
AUG) ra sca AU 6ioxiaps OupnamTHpUIanH.

AUG-6noxapy BaKTJIH TypPYX/JalUTHPHII MNPOLEAYPACH OpPKaJIH
JaBomuidnury 125 Mkc Oynran Onoknm Ttyswmumr  (Sinchronous
Transport Modul-STM) ra aiinawagu. STM-1 HHHr acocHit MoayIH
(OupuHuM catx Moaynu) 155520 kOUT/C y3aTHII Te3JIMrHra 3ra, FOKOpH
caTX MoAyIapd 3ca Oynpmai TeanukaaH N Maprta katra (STM-N, Oy
epna N=4, N=16, N=64, N=256).

STM-N HH onMII mpouUeAypacHHH LLAPTIH paBHINAA KyHuaaruya
6enrmnawr Mymxud: STM-N=AUGxN+SOH, 6y epma SOH — cexuus
capiiaBxacH.

SOH-cexuns capiaBxacH, pereHepalusiam CeKUHIACH capiaBxacu
(RSOH) ra Ba MynbTHILIEKCOpJIAlI cekuuicH capiaBXacu (MSOH) ra
6ynunanu. bynna RSOH perenepatopnap opacupa Oepunanu Ba
UMKJUIH  CHHXPOHHM3allMsA, XaTONHUKIAp Ha3opaTdH (YyHKUHACHHH
6axxapany, WYHHHTAEK MabIyMOT/IapHU Y3aTUIIHH, XU3MaT AJIOKACHHH
Ba QoiinanaHyBYHIAPHUHT KaHAJTApUHH TAIIKuN Kwiagd. MSOH, STM
dbunsTpnanamMraH Ba MIaKJJIAHAJUraH Y3aTHII MYXMTHHHUHT KaTjaM-
Japra ynaHyBYH HYKTalap oOpacudia y3aTWJIaAd Ba XaTOJNHKJIApHU
HasopaT KumHml QyHKUMACHMHH Oakapaay, LIYHHHTOEK 3axupara
aBTOMATUK YJAHWIIHY, OepuUraHNapHU Y3aTHIUHH, XM3MaT aJIOKACHHU
60lIKapyB KaHAJUTAPDHHHU XOCHJ KUIAMIH.

Mlynpaii kunu6, AU-mabMypuit Onox#, aH4Ya IOKOPH OynraH
CaTXHHHI TpakT Karnamnapu Ba CPH cekumscu opacuaa mocnami-
TUPHILIHHM TabMHHJIOBYH, OKIaMma (aHuya 1okopd catxid VC) pmaH Ba
MasMYypu#t 610k xypcatkuunapu (AUP) nan ubopar 6ynran axGoporiu
Ty3unumira ara. lllyHara moc xonga AU-3 Ba AU-4 naphu 6aiit 6¥itnua
yJaHUIIYM aMaiira OLam.

TU-koMnioHeHT ONOKHM, aHYa NacT Ba IOKODH CaTXJH TPakT
KaTJamiapd opacuja y3apo OOrnaHHIIHM TabMHMHJIOBYM axbopoTiu
Ty3uJiyuira sra. Y ax6opoTid toknama (aHya nact catxyid VC) naH Ba
koMrioHeHT 6roxnap kypcatkuun (TUP) nan ubopar. TUG kOMIOHEHT
6noxnap rypyxu, Typiu TU napaan Ty3unran 6ynuimu MyMmkuH, 6y 3ca
TapMOKHHHT MyCTaXKaMJIUTHHY OLIMPAIH.

TUG-2, TU-2 pan éku TU-1 rypyxnapunasd, TUG-3 aca, TU-3 &ku
TU-2 rypyxnapuaan maxiiadran 6ynumd mymiuH. llynauarpexk TUG
aHa 6urta AU-4 éku yura AU-3 rypyxuzpaH TallKkuj ToNraH Gyiauiup
XaM MYMKHH.
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5.2. SDH BEHT ¢yHKIHOHAJ MOXY/LIAPH

CHHXpOH pakamIi Hepapxus TapMOrH ¥3HHMHI OMp Kartop
KypunManapura sra. Bynap CHHXpOH pakaMiii MYJBTHIUIEKCOpPIap,
CHHXPOH paKaMJIH KOMMYTaTopJlap, CAHXPOH paKamJId pereHeparopiap,
CHHXPOH pakaMIH KOHLeHTparopiap Ba 6olllka KypuiManapaup. Yoy
KypHiIMaiap TapMmokKza Oup KaHua ¢yHKUUSIapHH Oaxapaid, ynap
KyHuarunapaup:

- TepmMHHAJ MyiabTHmiekcop (TM), Gapya kemaérraH OKHMJIapHH
HuFuI, ynapHU MYJITHObJIEKCOpJAll Ba TapMOKIOAH y3aTHINHM amanra
oLIUpaJH;

- xEpEm/yEKAnL (ADM) My bTHOUIEKCOp, OpAlMK MyHKIJIapzaa
OKHMMJIapHH (KaHannap)Hy KMPHTHII Ba YUKAPHIIHH amanra OLIHpPaH;

- pakamJjm KommyTtarop €xkd Kpocc kommyrtatop (DXC), iyHanmum
cxemacura kapab BHpTyan KoOHTelHepIapHH TApMOKHHHT Oup
CEerMEHTHJAaH HKKUHYH CErMEHTHra VTKa3ull Ba KOMMYTalUsJIALIHU
aManra omupany, Oup Hedtra OUp XIJT PaKaMiI¥ OKUMIIApDHH AHFUIIHHM
KOHLEHTPAaTOP aMaJira OInHpaIy;

-  PpeFeHepaTOpaap, Yy3aTWlaéTraH  CHTHajUlap  UIaKiH  Ba
aMIUIMTYAaCHHM KadTa THUKNAWl Ba CYHUIDHM KOMIICHCALMANAIUHH
amasra oInHpaIH.

Keiiunru Oananapaa aHa my Kypwimanap xakupga Oatadcun
T¥xT20 yTaMHU3.

5.2.1. CHEXpPOH paKaMJId HepapXud MyJbTHIIEKCOPJIapH

CuHxpoH pakamnu MynbTumuiekcopiaap SDH TapMOFMHHHr 3HT
acocHii KypunmacH xucobnaHagd. MyJBTHIUIEKCOP MNAacT TE3MHKIIH
pakaMmiii OKUMJIApJaH IOKOPH TE3NMKIH paKaMid OKUMJIApHH HHFHIL
(MynBTHIIEKCOpJIalll) Ba IOKOPH TE3NUKIM PAKaMIH OKHMIIApJaH NacT
TE3NHKITH paKaMIId OKHUMJIApHM XOCH/ KUWIHUII (AeMYJIBTUIIEKCOpJIaLl)
yuyH mymxannadarad. SDH mynsrunnexcopnapu (SMUX) HUHr onnuit
PDH myneTHIUTEKCOpiapuliad ¢apky LIYKH, Y Y3UMHUHI MYNBTHIUIEK-
copiraml (QYHKUMACHOAH TAalOKapH, YJNaHYyBYH TEPMHUHAJI KypHJIMa
dyHkuMACHHU XaM Gaxapamu. SDH MynsTUIekcopiapH YHUBepcan Ba
ylapAaH TypsaM Makcainapaa ¢oiinamasuin MymxuH. Bupruna SDH
MyJbTUIJIEKCOpaapH ¢akaTrHHa MYJIBTHIUIEKCOpPNAINAaE TallKapy
KOMMYTalMsIalll, percHepallUsiall Ba KOHUEHTpal{sUlall MMKOHHHH
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xam Oepagu. By SDH MynbTHIUIEKCOPJAPHHHHT TYpJIH MOAYJ
KOHCTPYKLHATa 3ra SKaHIMIH XHCOOHFra aManra oLagH.

SDH MyIbTHIUIEKCOpNapd HKKM acocHit Typra OynuHazmu:
TepMHHan MynsTHmiekcopaap (TM) Ba kupum/uMkHmuid (ADM)
MYJILTHILIIEKCODTIAP.

Tepmunan mynstumnekcop (TM) nap, PDH, SDH wuepapxusacu
TpubNapura Moc KeNyBYH, YJNaHyBYM KaHajurapra sra 6yaran SDH
TApMOKJIADUHHHT OXUPrH KypHiManapu xucobnaHamd (5.8-pacm). TM
Nap KaHaUIADHH KUDHTHIN, SHHH JIMHHS YHKUIIHHH TpHO HHTep-
¢eiicnapu kupuilid 6unaH KOMMyTalMsnall kM kKaHAUTAPDHH YHKAPHIN,
sbHH TPHO uHTepdeiicnapy YHKHIIMHA JMHMA KHpHIODH OuiaH
KOMMYTaUMAJIald MYMKWH, IIYHHHTAek Oupopra TpuO wuHTepdeiicu
YHKHLIM OHITaH JT0Kal KOMMYTalHsJIaHHLIH XaM MyMKHH.

PDH Tpubnapn ; mMMoA
—
{ynanyBum kanan1ap) SMIIX OnTHK arpareT YUKHL
—
SDH tpubnapu >
*aHy6
-—>
O
> T™M <+—»ADM
D —

5.8-pacm. Cunxpon Mynstumiekcop (SMUX); TepMuHan
MyasTHInexcop (TM) éxn kupuu/upkuuun (ADM) MyabsTHILIEKCOP.

SDH MynbTUN/IEKCODJAPHHUHI 3HI aCOCHH XYCYCHATIapHAaH
6MpY MKKHMTa ONTHK JIAHUA YWKWOUIapUra STATHTHAMp (KMpHII Ba
YMKMII KaHaulapH yuyH). Bynpait umxunuap, 100 % nu 3axupanu
TaBMUHJAIl Y4YyH KYJUIaHWIaAWrad €EKM HWIIOHWIMIHKHH OLIMPHIN
Makcamua l+1 cxemacu OYHHYa XUMOSIAHZAHAUKHU MALMUHTIOBYU
azpezam wukuuuiap nebd aranaau. Lllynunrnek, 6yHnaa#i 4HMKHILTApHH
acocuil Ba 3axupa (JIMHHMA TOMOJOTHACH Y4yH) EKM LIMMOJ Ba XaHYO
(xanKacHMOH TOMOJIOTHA) YNKHIIUIAPH Ae6 aTaill XaM MyMKHH.

Kupuw/yukumnu (ADM) MynbTHIIEKCOpiIapd XaM KHpHILja
TEpMHHaT MYJNBTHIUIEKCOpNIAp CHHrapH TpHOMap TyIjiamMMra 3ra
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6Ymumn MyMkuH. Y, KaHaJUTapra MOC XONla KMDHTHII Ba YHKApULIHH
amaJira oLMpajy.

5.2.2. CHEXpDOH paKaMJIl HepapXHd pereHepaTopJiapH

PerenepaTrop, MyIBTHIUIEKCOpIApDHUHT OHp TyFMa XOJaTH
xucobnaHu6, 6HTTa KMpHII KaHanura 3ra (5.9-pacMm).

SDH tpubnapu ’ ¥Y3atyBus/kaly:1 KHITyBYH OITTHK arperar KaHan

5.9-pacm. PereHepaTop peXXUMHAATH MYJIBTHIIEKCOD.

Konynra myBodpuk STM-N HuHI onTHK TpuUOH, 6UTTa EKM HKKHTA
(1+1 xuMofA cxeMacHMHM KyjiaraHja) arperaT 4YMKMUIZaH ubopar. ¥V
(dofimanm 1oKkIaMa CHUrHadNapuHM pereHepauusnam #ynu 6unan SDH
TapMOKJIapH TYTYHJapH opacHJard MacopaHH OIIMPHII  Y4YyH
Kymnanunagu. Oparaa 6y wmacoda (6up Mommand ONTHK TojaIU
KaHaUTapHH KyJUMallHH Hasapja TyTraH xonga) 1,3 HM TYIKHH
y3yHaury ydyH 40+60 kM HH, 1,55 MM TYnKuH y3yHnura yuyH 80+100
KM HM TAlUKUJI 5TaIy.

Ontuk xysalTHpruwiapHd KyiiaraHaa 6y Macoga 100-150 km
raya eTHIOH MYMKHH. AHHMKPOK Kunu6 aifitramga Oy Macoda,
pereHepalop CeKUMACH y4yYH MYMKUH OYnrad HUFUHAM HYKOTHLUIApHH
kaOenHUHr 1 KUIOMeTpUTa TYFpH KeTyBYH CYHHII HHUCOATH OpKAlH
aHHKJIaHaJH.

5.2.3. CHBEXpOH paKaMJH HepapXHs KOMMYTATOPJapH

3amoHaBHH  KMPHUIY/YHMKUULIM  MYJNBTHIIEKCOpNIAp  MOXYT
MPHHLIMNY acocHia Ty3unaanu. by Moayinap opacuaa Mapkasui YpHHHH
KpOocC-KOMMYTAaTopiap, onauit kunub aditranga, DXC koMMyTaTOpiapu
srannaitni. CHHXPOH TapMOKNapja Y TypJid KaHajlap opacuja ajoKaHH
THKJIAII y4YyH Kyjutasunagu. Bydaal anokanuMHr MMKoHMaTiaapH SDH
TapMoOKJapuHUHr VC-4 BHUpTyasl KOHTEHHEp/iapH caTxyja MapuIpyT-
JAIITHPHIUHH aMaira omdpumnad ubopar. KanamnapHu uuku
KOMMYTAI[HUTAITHUHT (U3NK HMKOHMATIApH MYJNBTHILUIEKCOPIApHUHT
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y3uma oxolnamrad, Oy UIYHH aHIJIATAWKH, MYJbTHIIEKCOP HYKH
KOMMYTallUs €KM MaxajulMii KOMMYTAalLUs pexHMHAA HLUIAIK XaM
MymkuH. Pacmpaa:

Tpadrk TacBupE

oy | T |

B) HYKH KOMMYTalMANall pOXKXHMHALarn KHle].l/‘IHKHLUJ'IH MYNBTHILIEKCOD

PDH —»;\ IEMOTI
TpubnapE ——
{ynanysau xanannap) S@ OnTaK arperar KaHal
SDH )
Tpubaapn ’ *aHyb

6) JIOKaJ1 KOMMYTaTOp P eXXHMHAArH KHPHIY/YHKHIIUTH MyJIbTHITTEKCOp

PDH ) muMon

ToEON2ZDH *——» v

(ynanypuu xanannap) OnTux arparer xaEan
SDH DI -
TpESRapH ——— ¥ xary6

B) HIKH KOMMYTAUHSUIAIL PEXHMHIArH KHPHIL/THKHIIITH MyJIL THIDIEKCOD

5.10-pacM. KoMMYyTaTop pexHMHIard CHHXPOH PaKaMIIH MYJITHIUIEKCOPHHHT
TypaapH.

Hukn xommyrauusuiamr pexumupaa (5.10.a-pacM) doiigamm
0K1aMa MeHepkepd, Tpub OGnoxsapu (TU) Ba ynmaHyBuM kaHannap
opacuIari JOrMK MOCAMKHH ZHHAMHK Y3rapTHpMIIH MyMKHH, Oy 3ca
HYKH KOMMYTauusinam OWaH TEHTOUp, WYHHHTAEK MYJbTHIUIEKCOD
WIAaXCHIi yNaHyBYM KaHaJUIApHH KOMMYTALIUSJIAll UMKOHUATHIA XaM 3ra
(5.10.6-pacm), 6y 5ca KkaHaJUITapHH JIOK&T KOMMYyTauuanain OusaH
Tenraup. Jlemak OynapuuHr Oapsacu SDH  TapMOKIapHHMHI
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TYTyHJapuJa KOMMYTaUHMsIall peXHMHHH OOLuKapuill MMKOHHATUrA
SraMruHu Kkypcatagu. JlekuH OyHpmali HMKOHMATIAp, KaHaljlapHH
KOMMyTalUdana coHH O6yiiMya derapajaHraHjJWrH kabu, KOMMYTa-
UUsyall MMKOHuUsTHra 3ra 6ynaran (VC) BHUpTyan kKOHTeHHepIapHUHT
Typu Oyiinua xam derapanaHrad. LIlyHWHr ydyH XaM Maxcyc KakTa
HUTaHTaH CHHXPOH kommytatop (SDXC) napHu kymnamra Tyrpu
kenaau. bynnaii komMmyTaropnapaa Hadakat jioka, 6anku yMyMuit Exu
[oKopu Te3nukiH (34 mOur/c Ba 10KOpH) OKMMmapHuHr Ba STM-N
CHHXPOH TPaHCMOPT MOAYJUHHHI YTUIIMHM XaM amalra OLIWPHUIN
MyMkuH (5.10.B-pacm).

JeMak Kypunma Tapxkubuiard KOMMYTaTOp MIIIAII Pexura OOFIHK
XoJiia 6Up Karop cretnPuk QyHKUMANAPHH 6akapHIHA MyMKHH.

SDXC 4/4, VC-4 &m 140 Ba 155 m6ut/cnu oKMMITapHH KaiiTa HIIIOBYH
KOMMYTarTop;

SDXC 4/3/2/1 , VC-4 &€xu 140 Ba 155 mMOuT/CITH OKMMIIapHH Kalyi
KunyBu, myHuHraek VC-3, VC-2 Ba VC-1 pupTyan KoHTelHepapHu KU
34; 45,6 Ba 1,5; 2 MOUT/CNM OKMMJIApHH KaiiTa HIIIOBYH KOMMYTATOD;

SDXC 4/3/1 ,VC-4 éxu 140 Ba 155 MOuT/c M1 OKHMJIapHH Kalyn
kunyBuM, myHuHraek VC-3 Ba VC-1 €ku 34; 4 Ba 1,5; 2 MOut/cnu
OKHMMJIapHH KaiiTa HIIJIOBYH KOMMYTATOP;

SDXC 4/1, VC-4 &éku 140 Ba 155 mbut/cnu oxkumiapHu Kabyn
KHNyBuH, myHuHraek VC-1 &xm 1,5; 2 MOMT/c /M OKMMIIapHM KaiTa
HILIOBYH KOMMYTaTOpAap.

5.2.4. CHHXpOH paKaMJIH HepapXHs KOHUeHTpaTopJapn

Y30k Macodana koiinairad, TapMOK TYryHNapHAaH Kela&rraH
6up Typmarun okuMIapHHHT OMp HeyracMHH SDH HHHT TaKCHMIIOBYH
TyryHura Oupnamtupu® GepyBud MyITHIUIEKCOD KOHUEHTPAaTop Ae6
aranagu. SDH HuHr takcumnoByd Tyrynnapu STM-N &ku STM-1
TYpHJIarH MKKH, Y4, TYPT €KU YHAAH KYNPOK TyryHiIapra sra. YJapHUHT
Basudacu, acocHii ki xankajard OKUMIapHH TapKaTUIN, €KH acoCHit
OKMMIra OMp Heda TYTYHJapJaH Kena&TraH OKHMIApHH KYIUHWIIZAH
nbopar. Ymymuii kunu6 alitranga KOHLEHTPAaTOp acOCHil TpPaHCHOPT
TapMOKKa yJaHraH KaHajlap COHUHH KaMalTHpHIl MMKOHHHH Oepany.
TakcuMIOBYUHM  TYyryHZa OkoMyalirad  MYJbTHIUIEKCOpP,  Y3HHHMHT
TAKCHMIIOBYHM MOPTHUTa yNaHraH KaHaUIApHH Maxa/UTHi KOMMyTalusnai
oJlafy Ba Y30KZa >KoMialiraH TyryHiapHu Oup-6upH O6ullaH anokKacuHH

274

www.ziyouz.com kutubxonasi



¥3u opkanu aManra owpand. LIIyHUHr OunaH Oupra KOHLIEHTPaTOp
acocu#l TpaHCNOPT TAPMOFHHH IOKJIAMaCHHH KaMaiTUpanH.

5.3. SDH umHr 6a3asuii Tonojorusaapa

SDH rtapmoxknapurd Kypuml Oup Heua OockuunapaaH ubopat
6ynu6, nofinxanain xxapaéiuaa xap 6up 6ockuuIa TEXHHK TanabaapaaH
103ara KeJirad Typiu QyHKLIHOHAT Macaianap, MyaMmosiap eunnanu. by
Macananapra, TapMOKHHMHI TY3W/IHIIMHM TaHiall, TaHnad OJHMHraH
TapMOKHHMHI TY3W/IHIIMIra Kapad, TapMOK TYyTYHJapuJard KypHjima-
JADHHU aHHKJAlll, TapMOKHHM OOlLUKapHil Ba CHHXPOHH3alHMA Macala-
Japy KMpajad. Arap acocuii CTaHZapT TONOJOTUsiIap MabiyM Oyica, Oy
MacanajapHH >KyJa OCOH eumii MyMkuH. lllyaunr yuyn SDH
TapMOKNapuja KyJUlaHWnaquraH Oa3aBufi TOMONOrUsANap Ba YNapHHHT
XYCYCHATIApHUHHU Kapab YHKaMus.

5.3.1. «HyKTa — HyKTa» TONOJIOFUSICH

Hkxvta A Ba B TyryHnapHu OGoOrnoBuYM TapMOK CErMEHTH EKH
«HYKTa-HyKTa» Tomosoruscd, SDH HuHr ©0asaBuii Tomonorusnapu
W4Ha 3HT cogaacuaup. by Tonosorus repMuHan Myastuninekcop (TM)
nap €paaMiuja ONTHK arperaT/IapHUHT YMKHIL Ba KUPHII JIMHUAMAPH Ba
KaHaJJIapUHH 3aXHpacu3 Ba 3aXHpa acocHJa KypHill HMKOHHWHU Oepanu.
Arap oanekTpuMK €KM ONTHK arperamiapHUHI YUKHII EKH KHpHULU
KaHanapy HiJaH YMKca, 103 ¢ousdny 1+]1 Typuaard 3axupaHu KyjiaraH
xonga OHp Hewa MMJUIMCEKYHJ H4MJa aBTOMATHK Tap3ja 3axupa
KaHaJIra yJJaHUIIH MyMKHH.

A B
\ acocuii / \
! 0\ — _/ -
ynasuu yNaHu
KaHainapu 4 | ™ ™ |, >Kaﬂannapu
(Tpu6nap) (Tpu6nap)
<> —>
Z \ >
/B 3axupa < A\ J

5.11-pacm. TM acocujaru «HyKTa-HyKTa» TONOJOTHSCH.
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By Tomonorua coaaa 6yaMIIMAAH KaThHil Ha3ap, IOKOPH Te3/HKKa
sra OynraH Marucrpan JHMHHANApAa KeHI MHKEcIa KYIUlaHWIaau
(Macanan, pakamud TejeoH Tpaduisapura XH3MaT KypcaTaJuraH
OKEaHJIapap0 MarucTpajl JIHHHUANApUJa KYJUITaHWIMIIH MYMKWH).
IllynuHraek 6y TOMOJNIOTHA IOKOPH Hepapxuagard sHrd SDH
Te3JUKJIapura YTUIAa, CHHOB Y4YyH XaM KyJUlaHWJIamW, (Macaiad,
622 Mbut/c (STM-4) pan 2.5 I'6ur/c (STM-16) ra yTum yuyH €ku
2.5 I'our/c (STM-16) nan 10 I'dut/c (STM-64) ra yruina). Xyanu my
TONOJIOTHA pafilall XaNKaJii TOMOJNIOTHAHUHT OUp KUCMH cudaTHIa XaM
KynnaHunaaM Ba «KETMa-KeT JWHHUA 3aHXUPH» TONOJOTHUACHHHHT
ACOCHHM TAalIKWJI 3Tajy, Oolllka TOMOHZAH 3aXUpalH «HYKTa-HyKTa»
TOMOJIOTHACHHHM EMMIIraH «XaJika» TOMONOrusacH Aed Kapall MyMKHH.

5.3.2. «KeTma-KeT JHHHSA 3aHXKHPH» TONOJIOTHACH

By Tonosorus Tapmoxmard TpadukaapHUHT (aoUIMIH IOKOPH
6ynMaranga, TapMOKHHHr OHp Hevya >XOiMJa KHpPHII Ba YHKHLI
KaHAJUTApHHH TallKWI KWIMII 3apypaTH OynraHia MYJNbTHILIEK-
COpJapHH Ky uiaraHfard kaOW, axparyBud/ OHpNAIITHPYBYH HYKTa-
JapAa KMPHII/YMKHLLIA  MYJIBTHIUIEKCOPNIapHH  KyJUlaraHfa Xam
doiinanaHuI MyMKHH.

et -
yhanHm - /\ - yIaHum
KaHa/LIapH ™ ™

- e \ kanantapu
(tpubnap) | | S ) ’ (Tpubnap)

5.12-pacm. «KeTMa-KeT NUHHUS 3aHXUPH» TOMOJIOTHUACH.

By TomosorusHm, 3axupara sra OyiMmaraH KeTMa-KeT JHHHSA
3amXHpH €kd 1+]1 Typumaru saxupara sra OynraH Mypaxkka® xeTMa-KeT
JHHHS 3aHXXHPH KYpHHULINIA KeNTHPULT MyMKUH (5.12-pacwm).
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IHYnamrad

xam(a mapK
yaaHum - YynaHM
KaHan1apy ™ ™ KaHa1napy
(Tpnbnap) A (Tpubnap)
7\
mapk rap6 TDM mapK rap6

YHKHLI / RHpHID
ynaHu
KaHAUTapH

(Tpubnap)

5.13-pacm. 1+1 Typuparu xumosra 3ra 6§nraH «xeTMa-KeT JIMHUA
3aHXXHPHU» TONIONOFUSICH.

5.3.3. KonnenTpaTtop GpyHKNHACHHH KYIJIOBYH «IOJXY39a»
TOMONOTHACH

IOJI}.I)’ 34a TONIOJIOrHACHAAa KOMMYTallUd  MapKasu (MacaJTaH

pakamnu ATC) €ku mapkasuit xXankagard SDH TyryHu OunaH ynaHraH
onucaari 6up TapMOK TYryHH, KOHLIEHTpaTop BasudacuHu 6axapasu.

MUX

o
.

L

5.14-pacm. KoHueHTpaTop ¢pyHKuMSCHHM OaxkapyBUH IOIAy34a
TOTIONOTUSACH.

bynpafi TyryHna tpadukHHHr OMp KUCMH (oiifaiaHyBuHIapra,
KOJiraH KHCMH 5Ca TapMOKAard OollKa TYTYHJapra TaKCHMIIaHajH.
KoHueHntparopnap OyHaait Basudanu Oaxapum yuyH d¢aon Ba
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HHTeNJIeKTyan OynuMmM Kepak, SBHH KPOCC-KOMMYTAlMSIHH aMayr
OLUUPYBYM KHPHLL/YHKHIN MYJIbTHIJIEKCOPH OYnuILM Kepak.

AlipuM xosnapna OyHAalf cxeMaJlapHMHT KUpHIIWra Tyir
6ynmaran STM-N okumu (Eku OHMp moroHa KyHumard OKHMIIA
Oepuica, yHuHr unkuinuaa tYauk STM-N okumu 6¥nca, 6yHaait cxen
onmux KOHyeHmpamop neiunanu. Acnuga 6yHaait Tonosorus Mapka:
Tyrynna SDH MyJabTHNNEKCOpH KYINaHMIATaH «oijy3ya» TOIOJ
rHsACUHM 3cnaraind (5.14-pacMm).

5.3.4. «XajaKa» TOMOJOrHACH

XankKa TOMONMOTHACHHUHT 3HI XOHUO XycycusrnapHzaH Ouf
TapMOK  HIOAAaH YMKKaHHAA ¥3-Y3MHH THKIAWl KOOWMmMATHIHp. I
TOMOJIOTHAHUHT acocHit ad3annury, 1+1 Typaaru XMMOSHH OCOH aMal
owpaan. byHpal XUMOSHH OCOH amaira OWMpUUIHMHT cabat
CHHXPOH Mynbmekcopnapaard (SMUX) «wapk-rapb» ne6 HOMIaH:
JUraH Ba Kapama-Kapli{ HYHaIHIIZAard HKKHTA Xanka OKHMMMHH XOCK
KunaguraH HKkd Xyt (acocuit Ba 3axupa) YHMKHLI ONTHK arpera
JIApPHUHT MaBxyaaurugamip (5.15.-pacm).

yJAaHHI KaHaanapy TpruGaapu

yaHKI
KaHAJLIapu yTaHHI
TpuGaapu 'fr‘::::z;a;;

yAaHHII KaHa11aph Tprbaapu

5.15-pacm. TU-n Tpnb Gnoxnapu napaxkacuaa 1+1 xumosira sra 6ynrai
Xanka.
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Hemak, SDH TapMmoknapuHu nofiuxanaliTUpULIAa, TPaHCNOPT
TAPMOKJIADUHUHT TY3WJIHIIM IOKOpHJA KYpuO YHKUITaH TOMOJOTHSNIH
TApPMOKJIAPHUHT anoXuia Oup snemeHTH cudaTHia TALIKWI KUIHHALH.
Onataa xajika TOMOJOTHACH &M «HYKTa-HyKTa» EKU «KeTMa-KeT JIMHHA
3aHXKUPH» TOoMosorusanapd O6unaH OMpranukaa Kymianunazd. Mucon
Tapukacuga 5.16-pacMa «HYKTa-HYKTa» Ba «XaJlka) apXHTeKTypacu
KEJITHPHITaH.

STM-N
T %w;jkil ‘/Z{FE
5.16-pacm. Hykra-HyKTa Ba Xankanu SDH tapmoru.

PacmaaH kYpuHUO Typubauxu, Oy TapMOKHH KYpHLI Y4YH MKKHTA
«XaJKa» Ba «Ke€TMa-KeT JIMHUS 3aH>KHPW» TOMOJIOTUSIApH KYJITaHUIraH.

SDH TapMOKNapHHHHI apXHTEKTypacHia OSHI Kym KYynanaHH-
JMaguraH «xajka-xanka» Tonojorusnapuaup. ByHnait ynanunuiapaa
xajikanap Oup xun &k SDH uepapxusCHHMHI TypJid caTxJiapuiaa
6ynumu mMymxuH. 5.17-pacMpa STM-1 HUHr uHTepdeiic KapTanapu
épnamuna STM-4 caTxuary HKKH XaJIKaHHHT YJaHHIIH KYpCaTH/IraH.

!
STM4

STM-1

2 m6uT/C 2 mMbut/c

5.17-pacm. InTepdeiic noptnapu épaamugaru 6up carxna (STM-4)
JOMallray HKKH Xanka OpacHAary ajlnoka CXeMacH.
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5.3.5. SluelikaH TOMOJOTrHA

XaJIKaI¥ TOMOJIOTHAHM KHPHUII/YHKHIIIH MYJBIIEKCOpPJap TallKy
3Tca, fA4elKalli TOMNOJIOTUSHUHI Mapka3¥d Ba YHHMHI 3JieMEHTIaf
Basu¢acHHHU onepalMoH ynoBYH annapatypa (OYA) nap Taulkui 3Taz
(5.18-pacm).

OVYA nap ¥y3ura tywrad kdpumi ax6opornapunu, VC-3, VC-
BUPTyal KOHTEHHEPJapHUHT MapLUPYT capJjiaBXaJlapuHi MOC HyHaJIULL
6yiinua Takcumnaiian. ByHnall BapuaHTra sra 6ynraH TONOJIOTHSHHE
ad3anmnury WykH, xap Oup HyHanumga Y3UHMHT lOKJIaMacH Ba y3aTH
TE3JUry Ha3apza Ty THIaaH.

A B
OYA OYA
l'— ovA
OVA OYA ——
C a

5.18-pacm. Slueiikanyu Tonosaorus.

ByHpaH Tallkapd, Oupop €ku OMp Heya HyHanumza y3widm py
fepran Takaupaa XaM MOC KeJlyBYH HYHKTJap opacuja ajok
y3unmaiiny. Sldeiikanu Tysunuwra 3ra OYiaraH TOMONOTHALA AJIOK
KaH4ya KaTTa 6ynca, suyelikanu annapatypaiapAa HIIOHWIMIMK IIYHY
10KopHY Oynaau.

5.4. SDH rapmokiapuia CHHXPOHH3AI{ U
5.4.1. PakamJH TapMOKJIapAa CHHXPOHH3aNHAHAHAT aXaMHATH

Pakamiu TenekoMMyHHKalusi TU3MMIApura 3ra TapMOKJapHHH
CHHXPOHM3aLUsA Myammonapu ojauHrH OaHImapaa Kapab uuKmira
3au. CHMHXpOH pakaMJIH HepapXus TapMOKJIapd y4yH Kapal uMKuiara
CaBOJUIADHUHT MabHOCH 1y 6Viiuya y3rapmacaaH konaad, ¢akaTrus
TapMOK 3JIEMEHT/IIApHHUHT CHHXPOHHU3MHHH TaIUKUJI KWIKHLIAA TU3HMI
éupamnm sio3uM. CHHXPOH paKaMiIH TeleKOMMYHHKAIUS TapMOk
Napuaa QUKJUIH CUHXPOHHU3aUMAHHHT Basudacu, omataaru Basudana
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dapK KUNazu, YyHKH CHHXPOH TH3MMIAPHHHT LUKIH Oapua Mepapxus
MIOFOHaNapHaa CHUHXPOH, IUIE3HaXpOH HepapXusajard kabH, IOKOpH
noroHafad 6ouab CHHXpOHHM3Mra KMpHUI KETMa-KeTJHrura sra. By
TH3UMHHHT CHHXPOHHM3MIa KHMpHII BaKTHHM KaMalTHpand Ba CHHXPOH
paKaMJI HepapXHSAHHHI BHr acocuit ad3aimHKIapuiaH OupHIHp.
CHHXpPOH pakam/IH TapMOKJIapia TaKTAM CHHXPOHH3aUMACHHHHI
Basu(pacH XyIAH NNE3HaxpoH TH3UMIApUAArd KabH, AbHH TapMOKIa
HUIJOBYH paKaMmiH KypWUJIMaJIApHUHI 4Yacrota OepyBYHM TIeHeparop-
JIapHHH 4YacToTa OyiiHya MoCIalIMUIKEK TabMUHIALIaH Hoopar. JlekuH
MJe3HaxpoH TapMOKIapia, OepuiraH pakamJId OKHMJIap Y4yH Kabyn
KUITyBYH Ba y3aTyBYM KHCMJArd 4acrora OepyB4Yd IeHepaTOpIapHHHT
MOCIHTHHH TABMHHIALI uYerapanaHraH, CHHXDOH TapMOKIapAa 3ca
TapMOKHHMHI 0apuya Kypuiamanapujga 4actora OepyBYH TIeHeparop-
JapHUHI MOCIMIMTa OJpHIUMNand. byHOaali MOCHHKHHM TabMHUHJIALD
KOMMOHEHT OKUMJIapra YyJIaHUIUWHM Te3nautHpagd, Oy XxaM ¥3
HaBOaTHIa CHHXDOH paKamiIH TENeKOMMYHHKalMs TU3HMIAPUHHHT
a¢zannuiapuaad 6upu xucobnaHaay.

5.4.2. CunxpocHrHan ManbajiapaHHHT acocHH NapaMeTpaapH

CHHXpOCHTIHaNn MaHOajlapMHHUHT acoCHil mapaMeTpiaph — TeHe-
paTop KypuiManapuaa uuuiab 4YHKUIaAMraH YacTOTAaHUHT aHUKJINTH Ba
MYBTaAUUIMTHIND.

I'eneperop wYacTOTACHHHHI aHHKJAHr# Jaeb, reHeparop
KypunMacua uuiab yukunras yacrora (f,) HUHT, HomuHan yactora (f,)
IaH HUcOMil oruiuMra ajitunaad, seHM aHuKIHK f, = [f,-fy)/f, macanan:
50 ppr, HuIA6 YUKHIraH YACTOTAHMHT 5x10™ aHMKIMIH yYyH MyMKUMH
6ynran kuiimaTamp.

Mybragaaank ne6, GepunraH MabiayM OHp BakT OpalUFfHia,
reHEepaTOPHHUHI HOMHMHAJN 4YaCTOTa TeHepalusiCH peXHMHHH YIunab
TYpPHMII XyCyCHATHra aTwiagd. MYbTanguinMK napaMeTpy siHa
4aCTOTaHH HOMHHaJlaH HUCOUH ofuml Oupnuru 6unaH xam yirdaHamu
Ba Ky3aTHIIHMHT (MacanaH cyTkaxa 6y 1070 ra Tenr) opanuk BakTuHH
y3ura  Oupnawtvpanu. Kysatumr BaktH  6yiiMya  reHepaTop
MYBTaHIJUINTH, KMCKa MYAAATIIM Ba y30K MyZAjariura 6yiuHagu. Bakr
6yiinya MybTAmWIIHK napaMetpiaph  ts=10°-10° ¢ arpoduna
6axonaHagu. Arap MYbTaMMJUIMK [apaMeTpilapH ts raua TaxJmHil
KMJTHHCA, YHIa KMCKa MyINaTid MYbTaAWJUIHK, arap ts laH KaTTa JaBp
JaBOMHJa TaxNMUJ KWIMHCA, YHra Yy30K MYLJaTIH MYBTaaUIUTHK
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Jetiunagn. 5.19-pacMaa Kucka Ba Y30K MYANATIH MYbTaauUIi
TYIIyHYacHra TYFPH KeNyBYH YacTOTa MYBTaAWUIMTHHUHT rpadur:
KypcaTuiiraH.

A
7
6 1
_ KHCKa MyAJaTIIH
5 MVBTaIWUIHK
4
3 AJATIIN
- JTHK
2
1=
0 ; } + 3 ->

5.19-pacm. CHHXpOCHTHAJIHHHT HOMYBTaAUJITMK rpaduru: KHCKa Ba
Y30K MYAJAaT/IH HOMYTaAHJUTHK.

Xynamu wyHra yxmmab, Typiad MIapoUTAa TeHEpPaTop HIUHHHHI
MYBTaqMIUIMTH Xapopar MybTaguuIUry O¥iiHua XaMm aHUKIaHaIW.
QoifpanaHuin jkapaéHUJa Xap XWJI LIAPOMTJA I'€HEepaTop HLUIHHHHI
MYBTaIUIUIMTH Xylda KaTra axaMusrra sra. llIyHHHT y4yH CHHXpoO-
HH3alUa MaHOanapuHH Ba Xap XUN MYbTaJUIUIMK MapaMeTpIapUHH
TaHJalza >yaa karra KuiiMaT axparunagd. Opatna reHepatop
HIIMHHHT MYBTaIU/UIMK NapaMeTpilapHHH {iIdaula TallKH IIapOWTra
6ornuKk xonpma Jabopatopusjga cepTHUKAUMAJIaHraH  YIHOBJAp
YTKa3zuwiagu.

JeMak reHepaTtop HIIHAArd HOAHHKJIHK JOUMHIT paBHILga HILTa6
YUKHIaQUIaH YaCTOTAHHHT OFHIIM (YacToTa CYpunuun) 6unad GOFMHK.
I'eHeparop IOKOpPH MyBTAAMIUIMKKa Jra OyaraH XojJa, YHAaH
6epUITYBYH CHHXPOCHTHAIADHHUHT YaCTOTa CYPHIIHIIHTa 3ra.

5.4.3. CaBxporu3anas TH3AMHHHAET acocHil mapamMeTpJapa
CHHXpOHH3all#s TH3MMJIADHHHHI UKKHHYM ToMdam napamerp-
Japydra CHHXpPOCHTH&IHHHT BaHAep Taxiauiy OunmaH OGoryukK Gynran

TIE (Time interval error-BaxT opanurd xatonur#), MTIE (Bakr
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opanWFuHM Makcuman xaronuru), TVAR (Bakr O¥iinua Bapuaums),
TDEV (Bakr 6yiiudya gaBuaiys) rnapaMeTpilapy XaM KUpajH.

Bakr opaanru xatoanrn. TIE
ByHHHT y4yH y3aTunyBud Ba KaOyn KunuHyBuu Ref 2 paxamin

curHanay, Ref 1 atanoH curHam GMnaH COMMIUTHPHLI JXapaéHUHH Kapab
yuKaMu3 (5.20-pacm).

Ref 1

Ref2 J :

R~

5.20-pacm. TIE TymyH4acH.

Pacmaad kypuHHO TypuOauKy, 3TajnoH cHrHaira HucGataH Ref 2
cursany ¢asa 6ytinya cypuaniura sra. bynpait cypunuin Bakr 6yimga
cypunam — TIE (Time interval error) HOMUHH ONraH Ba YHH BaKT
napaMeTpH OpKanM 6axosnami MyMKHH. CHHXPOCHTHal OHJIaH STaJOH
CHTHAJHM CONMMIITHpHII opkamd, TIE mnapaMerprnapHHH OJNIOMHIU
kuiiMaty, TIE napamMeTpiapMHHHr Ky3aTHII BakKTHTZ Xap XHI
6ornuxnury Ba TIE napameTprapHHHHr MakCHMas KHIMaTH YinyaHauu.
TIE napamerpnapuau ynuamn  abcomoT OHpIHKIAp CHHrapH,
kenTupuirad 6upnuiap (Macanan Ul) ga xam amanra owamgu. By epaa
Ul — 6y OepunraH y3aTHiu TH3HMH OpKamM | 6MT aXGOpPOTHH Yy3aTHIU
y4yH JI03UM O¥nIraH BaKT.

Bakr opaaardHHHT MaKcHMaJ xaToauru — MTIE
TIE napameTrpH, CHHXPOCHTHal NapaMeTPIAapHHH TaXJIWI KHJIHLI
y4yH Meb8phard O6axonaitHu Oepmaiinu. ByHHHr y4yH 3TaJIOH CHrHan

OunaH CONMIITHPHUIAAMraH SPKUH CHHXPOCHTHANHH Kapab dYHKamu3
(5.21-pacm).
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TIE - curHamHUHT BakT 6¥#uua
axpaTunaraH 6¥narn

l”ﬁll L1 l 1t L
T TTTT]T T A 7T

v

P

-« T ynvan BaxTH

J

5.21-pacm. TIE Ba MTIE napamerpnapu.

Bynna masnym nuckpermsanusanam kagamn Ounan TIE kuitmal
YnyaHagu. yovamn, yoqadHaurad T BakT JaBOMHIA aMmaira ouafg
bynusr yuys TIE napamerpumaH 5Hr KaTTa OFHIUHH MAakCHM:
6axonosun ynuai opanuryu napamerpu (S) HU Kupramus. By nmapamer
MTIE (BakT opaJMFHHH MaKCHMajl XaTONHMIH) HOMHUHHU onraH. HlyHne
kb, MTIE xyiinnaruua aHuKnaHaau:

MTIE = TIE™ | - TIE™® |

5.21-pacmpa TIE Ba MTIE napaMerpnapu kypcatuiarad. MTI
napaMeTplapHHHHI KUHMAaTH S OpaTHFMHWHT Yiuamura Oornu
Omatna cuuxpocurHan TaBcudnapu cudarHaa, CHHXPOHH3ALY
MaHOanapuHUHF acocuil TaBcuguiapuaan 6upu xucodbnanysuu MTIE (¢
6ornannmu Kynnanunagi. MTIE napaMerpnapunu ymgam ydyH 1
naru S Ky3aTHIlI OpaiufH KyJulanunazu. by mapametp Hadakat BaHze
kabu, GankuM JxkUTTep Kabu XxaM TabcHp Kunagu. Ilynpmait kunu
MTIE napamerpura BaHep TabCHP KHIAIH.

SDH pa TIE Ba MTIE napamerpJiapu
bus TIE napamerpnapuHuHr kKaHgail OornuknmuruHu Ba TI

napaMeTpu Oy#uda yacTtoTa CypHIHMINMHA KaHAai Oaxonail MyMKu:
JIMTHHH Kapab 1uKamMus.
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TIE Yacrtora HoMysTamurry 107!

K¥pcaTKHiHHHI CHUDKHIL M

[ [ [ [/ .
lis400] te

5.22-pacm. YacToTa HOMYBTaAUIUIMIH Ba KYpCaTKUYIAPHHHHT
CHJDKHUIIH.

Macanan TapMOKIa CHHXPOHHM3auHd ofuuH (At = 107 ) pyi
6epran ne6 dapas kuncak (5.22-pacm), OyHnaid, orum, xap 6upu 15400
cexyHa (4.2 coat) 6ynraH KypcaTKU'WIApHUHT OFHMILKTa 0HO Kenaau.

Bepunraunapau 155,520 M6ut/c Teanuxna y3arranaa, 6up 6utau
y3aTULI yUYH:

t,= 1/t=6.4x10" ¢

BaKT JIO3MM Ba OUTTa KYPCATKUYHUHT CyPHIIULIM, BAKTIH CYPHIIMIIHUHT
TIE = 154 Hc ra teHr. Jlemax 6UTTa CHJDKHUI YYYH F03ara KeJyBYd BaKT
33.4 mc ra tedr Ba SDH TH3uMnapuaa CHHXPOHH3AUMSAHHUHT OY3HIHIIN,
KYpcaTK{4JIapHH CHJDKMHUIMTa oJinb Kenaau

5.4.4. CAEXpOBH3aNHsA CHTHAJUIAPH Ba YJIAPHHHT MYbTAAHJIHTHIA
TabCHP KHIYBYH OMHJLIAD

Pakamiii TapMoKJIapZia CHHXPOHH3ALMAra SPULIMII YYYH aBBajo
TapMOKHUHI 0apua KypHJMajapd OpKaJIM TaKT/d YacTOoTa Xakuja
axbopor Oepum n03uM. bBynpait Makcaanapia CHHXPOCHTHAIIAp
Kynnanunaad. By curHannap nuHus curdannapu 6unaH Oupraiukaa Exu
ajoXuja CUrHannap kypusHumujia 6epunuioy MyMkuH., Tapmok 6¥iinua
CHHXPOCHTHAJUIADHH Y3aTHII >XapaHuJa ynap Xap XW1 TabCHpiapra
yupaiimu. Hatixaga cHrHanHuHr cudartd mnacasay Ba TapMOKIa
CHUHXPOHHM3alMs [apaMeTpPIapHHHHr Oy3undiuMra oiaub Kemagu.
3aMOHaBHif TEIEKOMMYHHKaLMs TH3UMIApUAa CHHXPOHH3ALHA CUIHAN-
JMapuHU €KM CHTHAJ CaKJIOBYMIAPHHHI MYbTAAUNUTUHH Oy3uIHIIN
TaUIKY 3JIEKTPUK LIOBKHHIIADHHU (H3UK cababu Ba y3aTHIU JIMHUACHHUHT
Qu3MK TapaMeTpIapHHUHI ¥3rapyilM HATHXXACHAA l03ara Kemaau.
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ByHJaH Tailkapy fiHa anropuTMuk cabGabnap (MmacanmaH KypcaTKu:
JIApHHUHT CHJDKHUINHK) Tydaliny XaM 103ara Keragu.

TaxkTiIH 4YacTOTAaHUHI HOBMYTAAWIIMIH CUTHAJI CaKIOBYHCHHUE
$azanm TETpamm 1e6 aranagu. CUrHaMHMHT Qa3amu THTpAUIMH
yacrorara Gornauuimu 10 I'u gan roxopu 6ynca mkurrep, 10 I'n ga
nact Oyica Bammep Ae® arananu. JDKHMTTEp Xap XHJI 3aHXHD E
KypHaMmanapia ysrapagu. Banpaep ¢asany CHHXpOHHM3aLUs 3aHXKUP
Oyiinya y3rapuimicH3 yraau, 3aHxupAa HUFHIMIOM Ba CHHXPOHH3ALY
TH3UMUTAa TabCHpP KWIMIIH XaM MyMkuH. Yacrora HOMYybBTamus
JMIUHHUHT acocuii cababmapu:

- 3NeKTPOMarHUT UHTepdepeHIus;

-Kalyn KWITH4Jard CHHXPOHHM3ALMA 3aHXXHPHIa TabCHUP KHILYBY
LIOBKUHIIAp;

- TPaKT y3yHIUTHHUHT Y3rapHLIH;

- CaKJIoOBuM axO0pOTIapHH ¥3 BAKTHAA TYLIMACIHTH.

Yacrota HOMYBTaJAWIIMTHHHHT acCOCHH anroputMHk cababi
6urnu Exu OGalTiM YCyNHH KyJlaraHaa TE3NHKIapHH TeHIJAlITHPHI
pexuMu xucobriaHanu, MacasiaH, KypcaTKHUIapHHHT CHIIKH LTH.

Kabyn kuirud Ba y3aTTHYHHHT CHHXPOHH3ALUANOBYY I'€HEPAaTOP
YYyH LIOBKMHJApPHH TabCHp KWJMII MEXaHHM3MH, opjatia ¢asaBH
aBTOCO3JIOBYH 3aHXHMpAa o3ara Kenaad. byHaa xap Xxun Ty3uwiuira sr
6ynran moBkuUHNAp Kabyn KWIMHraH Ba CakjaHYBYM CHIHalTa TabCH
kypcaramu. Hatwwana dvactotann ¢aszaBHil aBTOCO3NOBUH XalKal
CaK/IOBYM CHMTHANTHH HOTYFpu Kabysn KMJHILI SXTHMOJUIMUTH OIIar
Hotyrpu kabynm KHJIHHIAaH CakIOBYM CHIHaM TydailiM TH3UM ¥3HH
yuiab TypuIl pexxMMHAAH YHKaIH.

TpakT y3yHNUIMHHUHT §3rapuiliy, Xapopar Ty¢aiinu KeHraium ek
y3aTHII MYXWTHHHHI CHKMJIMIIHM Tydaiinu rosara kxemamu. Tpak
y3arranja, kaOyn KWITHYHHHT KHpHIIMJArd Y3aTHLl Te3JUTHHUH
camMapaJopiuru kamasau. YyHkH xyfna Kynm OWTiIap y3aTHII MyXUTHA
Hinrunagu. Tpaxr KuUCKapraHjga sca y3aTHII Te3nurd omwagd. Jdema
TPaKT Y3YHJMTHHMHI Y3rapHlH TU3HMHHHI CHHXPOHH3allUA YacTC
Tacura TabCHp KHJAAAM, YYHKH Y3aTHIl TE3TUTHHUHI y3rapHiu
TH3UMHHMHI CHHXPOHHM3aLU YaCTOTACHHH AacoCHi HOMYbTaJHIUIH
flapaMeTpiiapura sxsuBaneHTAHp. CaknaHyByH ax60poTiapHU BaKTHA
TYLIMACJINIH 3ca KyHuaarnya:
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- pakamiH Yy3aTHIl TU3MMIapuAa Koayapra Oynras acocHi
Tajnabnap WyHIaH HOOpPATKHY, JUHHUAHUHT OXMpHUAArd KaOyn xuiaruyzaa
TaKT/IM 4acToTa TeOpaHHIUMHH caKjallli Ba CaKJaHYBYH axOOpOTJIapHH
eTapid Japaxkaja aHHKJIAHH TAbMUHJIAIM JO3HM. Arap CakjIaHyBuH
axOOpOTHUHI CaTXd pakamyld CHrHanra 6ormuK 6ynca, yHOaa TakmiIH
yacToTa TeOpaHHIUNMApHAAH KaliTa TUKIaHraH (a3ain TUTpalUiap
cayaiura 60FIuK 6¥1raH HMIYIbCIAPHUHI KHYMK 3HYJIHIHra HHucbaTaHn
BaKT JaBpH JaBoMuja owiagd. Pa3anu THUTpAlJapHHHT aMILTHTYJacH
HabakaT HMMNYIbCNADHHHI 3HuiMrura Oofimk, OalxuM pakamid
CHTHaJIHMHT Ty3HJIHIIKra XaM 6ormnk. MacanaH, ax60poT/iapHH cak/all
3UWINTHHY  ownpui, AMI nnHus xomnapuin HDB-3  komnapura
y3raprupHIura onub xenamu.

5.4.5. CuBxpoHH3anUA TADMOFHHMHT TY3HIHIIH

CuaxpoH pakamian wuepapxus (CPH) rtapMokiapuaa TakTiH
CHHXPOHM3ALMAHUHT Oapua TypiapH KyjanaHunaau: y3apo OofiaHraH,
aBToHOM Ba MaxOypuit. lllynapmaH oOXHprucu sHa, TapKaTUIraH
folkapyBud n Ba OOIIKApyBYH-0OIIKAPHIYBYH N Typyapra OYiMHamH.
5.23-pacmzia SDH HUHI CHHXpOHHM3aLUA TapMOFMHHHI apXHTEKTypacH
KypcaTHnras.

By epaa :
. - GHpJAMYH TeHepaTop;
O - TPAH3HT TEeHEPaTOp;

@ - vaxaumi FeHepaTop;

5.23-pacm. CHHXpOHH3AIMSA
TAPMOFUHHHT TY3HJIHIIH.
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Arap CHHXpOHH3aLUUAHUHT AJIOXHIA 3aHXXUPH 3TAJIOHra MOC KeJc:
YHIA CHHXDOHH3AUHUSHUHI cudartn saxmm ge6  xucobiaHamH
5.24-pacMa CHHXPOHH3aLUMsAHHHT 3TAJIOH 3aH)XUPH KYpCaTUJITaH.

TpaH3uTNap OpacHAary Maxa/Uiuii reHepaTop:ap 3ca 20 naH OMACIIUIM JI03UM

5.24-pacm. CHHXpOHM3aLUHMAHHHT 3TAJIOH 3aHKHPH.

ByHpait TapMOKIa TaKTIM YaCTOTAHMHT HUCOHif HOMYBTaIMJUIHIH
Kyzna kuuuk O6Ynuuy no3uM. LIyHUHr yuyH XaM TasiH4Y reHepaTOpHHHI
(6bupaamun stanoH reveparop, B3I, PRC) napxu xyna 6anann. llyura
6ornmMK Xonaa CHHXpOH pakamid uepapxus (CPU) TapMOruHHHT
MabiyM Oup yuacTkaiapd Outra Oupnamum 3tanoH reHepartop (B3I)
JaH CHHXpOHH3allusAnaHaJu (MacalaH pervoHai). CHHXpOCHIHATHHEL
TapKaJMiIK Yy3aTHII JauHusAcH OYitna® amanra omagu. TyryHaaru
yacToTa OepyBUYH reHepaTOPHUHT CHHXPOHH3AIUACH Y4yH OOIIKapyBYH
TYTyHZa JIMHUA CHTHAJIMJAAH TaKTJIH YaCTOTAHMHI TAllIKWUJ TONYBYHIIApH
axpatu6 onuHamu. lllyHpaii KunmMO CHHXpOHM3alMAd TapMOFHHHHT
apxuTeKkTypacH 5.24-pacMaaru kypHHuIra 3ra 6ynanm.

CUHXpOHH3allUA 3aHXHpH OViinab CHHXpOCHrHan TapkKajraHia,
dazaBuif ¢uryKTauMsNapHUHr HUrHnumM  Tygaling yHHHr cHdaTH
&monnawany. Pazasuit GykTyauusJIapHUHT MablyM OUp KHCMH
HKKUJIaMYH TeHepaTopiap (MKKHANIaM4YH yactora OepyBuM reHepaTtop,
UYBE €xu cHHXpoHM3aUMSHH TabMuHJIOBYM SSU Onoku)na nacai-
THPHIIAH.

5.4.6. Tyryd nuu (1011y3cHMOH) CHHXPOHH3aIHSA

CUHHXpOHM3ANUA TAPMOFHHH SpaTraHja YHUHT anoxuja (1oxJ1apH)
OYynaxnapy KucKa OYNHINMHHM TabMUHJIAUIIA XapakaT KHJIHHaIH.
IllysMHr yd4yH XaM arap TYIYH MYHga TapMOKHHHr OHp Heua
3JIEMEHTIIaDH MaBXy[ O¥Jica, yJIapHHHT reHepaTOpJIapHHHM «TapKajiraH
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OOLIKapYBYH» YCYJAa CHHXPOHM3aUUAIALI JIO3UM, ShHU XyAYAUH (30Ha
HYKap¥) TApMOKIAPUHUHI CHHXPOHHM3ALMACH [OJNAY3CHMOH O¥nuuin
nosum. Kyituparu 5.25-pacMpa TYyryH W4Yd IOJNIY3CHMOH CHHXpPO-
HHM3AUMACH KYpCaTUIIraH.

Tpaur3ur
CHHXpOHM3aUMS
Auuuar N
Maxannuit
reHepaTop
Tyrynnas Tamwkapn

Golnka rexnepatopiapra

5.25-pacm. TyryH u4m (10N y3CUMOH) CHHXPOHH3aLHACH.

ByHpait xonga, cCMHXpOHHM3aLHA TapMoruaaru 6apuya reHepaTopnap
yuTa Hepapxus caTXua XKoMNallanu: IOKOPH CaTXHH OHpJaM4u 3TanoH
reHepatop (BOI'), srannafiau, HMKKMHUM CaTX HKKHJIAaMYH YacToTa
6epyBur reHepatrop (MYBI) ra Terduuiu, YYMHUM caTrx 3ca
MYJBTUILIEKCOP TIeHepaTopjapH-Maxauinii yacrota OGepyBuM rIeHepa-
topnap (MUBI') (KypunManuHr yactota 6epyBuH reseparopnapu, SEC,
SETS napu) aup. MUBI" nap ukku Typra G6YnHHazW: TpaH3UT TapMOK
tatiMepinapu (TNC) Ba nokan (Maxannuit) Tapmok Tafimeprapu (LNC)).

PereHepaTopnapHUHI reHEPAaTOPH aloXUAa rypyxjapra axpaidiin
MYMKHH. Ynap HucbataH coana Kypuimanap Oynub, y3aTyBuH
HyHaNMMUUIADHUHT TaKTNH KeTMa-KeTJapHHH ajloXuJa TabMHHJALIHH
aManra owMpazd. Opnaraa OyHpail kypunmanap, STM-N cHHXpoH
TPaHCMOPT MOAYIHJA @Kpatud KenraH TasHY CHIHA/UTApUHH Kabyn
KWJagy Ba pereHepaTOpDHUHr Oapua Onowiapu, INYHWUHTAEK YHKHIL
uHTepdeiicnapy y4yH TaKT/{ CUTHAJIAPHH [AKIUTAH THPaZH.

Pereneparopnapaa xocun 6ynyBuu dasanu ¢uyxrauusnap
XKyAa Kuduk Oynrannura tydaiinu ynap >xyAa y3yH 3aHXUpiapJariHa
(50 pereHeparopraya) xucobra onuHany. UlyHMHr y4yH XaMm pereHe-
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paTopijiap CHHXpOHHM3all¥d CHrHaUapH yuyH maddod xucobnaHanm |
3TAJIOH 3aHXKUpJapaa Xucobra onuHMali .

Bupnamuu 3TanoH reHeparop Mypakka® TH3HM OYaub, yHMI
CUIHAIMHM YacToTa MYbTaAWUIMIH kyAa rokopu. CPU Tu3nmiapw)
OyHpaii reHeparopnap cudatMia TasHY dNeMeHTH pyOummitim |
IIe3HiiyH Tasepnapra sra 6¥nraH KypuiManap KyJUIaHUIaau.

HkxuHYM caTX reHepaTopiiapH (CUHXPOHHM3ALUAHA TabMHHIIOBE
6moxnap, SSU), MynsTHIUIekcopiapra HHUcOaTaH TaIlIKH KypHJIMall:
xucobnmanamd. Ynap ¢asanmn ¢uykTauusnapHd acali THPHIHIOHE
aMajira OIHpajd. YYHHYM caTX TIeHepaTopiapu-MyJIbTHIIIEKC(
reHepatopnapu, (SEC &ku SETS) 6ymu6, ogaraa xyda K3
CHHXpOCUrHal MaHOajlapura yJnaHHIIM MYMKUH. MyNbTHILIEKCC
reHepaTOpHAATH CHUHXPOCHUTHan HHTepdelicnapy TaxMuHaH KyHuL
THJIAPHH KYPCaTHIIH JTO3MM:

BupuHunaaH, 6up-6vpura 6ornukK 6ysiMaraH MKKY TallKH KUPH
TalIKd MaHOajaH, MacanaH OMpIaM4yM TeHepaToplaH CHHXPOCHTHE
onumd MyMmkuH. WkxkuHuupaH, auHus curdaniapu (STM-N) nec
axpaTu6 onuHyBuM, OyHmali TadH4Y CHrHaUIApH MYJIBTHILIEKCO]
JAPHMHT JTMHHUA KUPULLUIAPUTA TYIIAIM.

TawKy KApH TamKH KEprm
L2 L
TMRUR | - nunn : Jlunus
——r H ' ' —
stan| | - —
\\E‘ ; / ‘JlHHH’l:
TapMOK 3/ieMeHT.IapHHHH]
\ 6apua 6.10K1apH yuyH
; _—
1! 2! : Huku
/ * Cak710B4H pexRUM
0 ‘; “I
! "_l ! 3-nuund ’ Ipicun -
gl
- ]‘ Vnanys4n
KaHa/LIap
STM-N 5.26-pacm. MyneTUniexco

2.34, 140 m6uT/c 1u

curHasnap reHepaTOpNapHHHUHT CHHXPOHHU3alUs MaHGaJIapl
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YuyuHYHaH, yTaHyBYH CHIHaNapiaH axpaTHO onuHraH Oy TasHY
curHaiid cHHXpoH (STM-1) Oynranu kabu, nuesunaxpoH (2,34, 140
M6uTt/c) xamaup.

Arap Gapuya TalIKH CUHXPOCHTHaJUIap iYKoJica, reHepaTop cakjall
(hoilover) pexxumura ytanu, spHU reHepatop XyAou KoTHO KoJjraHra
yxwaiigy. CHHXpOCHIHan HYKONraH Jax3alard 4acTOTafaH, SPKUH
TeOpaHyBYH 4acToTara YTHII HHUcOaTaH >KyJa CEeKHH amalra OLUaJH.
OpxvH TeOpaHHIl peXHMHAA CHUTHAHMHT 4YacToTa MYBTaAHIUIHIH,
reHepaTOpDHHUHI  IIaXCH¥  KBaply  pe3oHATopuIa  AaHHKIAHaIH.
MyNbTHUIIEKCOP TFE€HepaTOpH, MYNbTUILIEKCOPHUHT Oapua Onoxnapu
yYYH TaKTIM CHTHaJUlap Muuiab 4yuKapald Ba TalUKY YHKHUILIApMra
CHHXPOCHTHAIHH, (MacaaH TapMOK TyT'YHHHHHT 6OLIKa KypHIMallapHU
CHHXPOHHM3ALMACH  y4YyH  y3aTHIUM  MyMKHH).  CHHXpOCHIHal
manOanapura noiuK 6ynaran xap Oup MyJbTHINEKCOpAA CHHXPOCHTHAJ
NponmopUHOHAN aHWKNaHrad. MacanaH  5.26-pacMia kypcaTuira
reHepaTop y4yH NpUpOTeT KyHuaaru TapTH6Aa OenruaaHuIlg MYMKHH:
1-TaliK¥  KUpWUI, 2-TalK¥ KUpHIL; 1-MTHHHSA; 2-THHUS; 3-THHUS: 2,
34, 140 Mb6ut/c nu curHamnap. Arap TallKH CHHXpOHH3auus MaHOacH
OJIAMHAAH HMMKOHHUATTA 3ra 6ynMaca, yHAa MyJIbTHITJIEKCOP MeHepaTopH,
KBapIIM MYbTaAMJUIMK (3pkMH TeOpaHMLI pexuMu) ra sra Gyiras,
OoFHK OYIMaraH reHepaTop CHHrapy KOHQHIrypauusiaHaay.

MSOH  wmynbTHMNEKcOpRall CEKUHACH capiaBXacMHUHr Sl
Gaiitunarn 5-8 Outnapaa 6epunrad STM-N HUHr WIAKUIAHUMLIH Y4YH
KYJUIlaHHJIaqUraH, CHHXPOCHrHaNHUHT cudat (Q caTxuHu OenrunoBuu
KOJl) aBTOMATHK XOJLAa KHDHTHIAAH.

Kyiiugarn 5.3-xazBanga my xoanap KeITHPUIIraH.

5.3-orcaosan
Q cudar o
catxit KOI Kuiimatnap
2 0010 bupnamun 3tajioH reHepatop, PRC
3 0100 Hxkunamuu tpad3uT reHepatop, TNC
4 1000 Ukkrnamuud Maxauiuid reHeparop, LNC
5 1011 Maxaniuii reHepatop (caKnaw pexHMHAard
MYJbTHIIEKCOp reHeparopu), SEC
6 1111 CHHXpOHH3aUHs YIYH KYJIIaHHWIMaiu
0 0000 CudaTy HoaHHK

Kenrycuaa Kyniaiud yuyH kofepHUHr Golika KuiMaTiapu
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Ilynn xam xucobra onum jg03uMkH, cudar carxu (Q) omara
OJIAMH YMKApHIIrad KypHjiManapra Moc kenaay (yHaa xanu S1 Gaiitnapi
aHUKIaHMaraH).

TasgsH4Y CcHHXpOHM3aUUs MaHOAJIApUHH TaHJAWl y4YyH KyHuzar
KOHYHJIap K¥JUTaHWIAAH:

1) 6apua ynanyB4M Manbanap HYHAAH 3HT IOKOpH cHbaTiu MaHOa
TaHNaHaIY;

2) arap roxkopu cudarnu MaHOanap coHu 6up Heuta 6ynca, 3H
I0KOPH Npornoplusara 3ra 6¥iranyu taHnaH€agy;

3) aBapus curHand onuHran Manb6a (Q6) cudar carxura Mo
kenagu. by S1, 6utaaru xoara OOFIHK 3Mac.

4) OepunraH MyIbTHIUIEKCOP CHHXPOHH3ALMACH YYYH TasH'
CHrHAN axpaTtud OoJMHAAWIaH, OKMMIa Kapama-KaplH HyHalTHpHiral
okMMHHHT S1 Gaiituaa Q6 cudar carxu OenrunaHany.

5.5. SDH tusumiapunn 6omkapam. bomkaprm nepapxascu
5.5.1. SDH TH3uMJIapuHA (0IIKApHIL

Xap KaHpaii TapMOKHH (GYHKLHOHAJUIALITHPHIL, YHHHT Xap XH.
CaTXJlapuJard Xu3MaTHCH3 MYMKHH 3Mac. YMyMHH XojaTaa TapMo!
XHU3MaTH aBTOMATHK, PUM aBTOMATHK &KH Kynaa Oolikapuuira, yHI
TeCTNAIITHPULIra (aBapHs XOJaTHJa) CUTHAJIHMHI YTHIIM XaKWAar
MabJyMOTJIApHHU fMFuLIra €kM TH3MMHH MabMypuil 6omKapHilra oJu
kenamu. V3 Hap6atuaa Gy QyHKUMAHM TH3MMHHHT XONaTH XaKMZIArl
TYpAH CHUTHANH3aUMANApCU3 TAacaBBYP KWJIMUI XyZAa KuiMH (Macanal
aBapMs XOJIATH I03ara KeNraHJIHrd XakKWAard CHCHaIH3auus)
Curnanuzanus, 60IKapyB TH3MMH Ba OOlIKapHIaAuraH TH3MMIAp &Kkl
TapMOK 3JIeMeHTIapy OuiiaH GorjlaHraH, 11y kaHajl y4yH 3axypajaHrai
Maxcyc KaHall OpKaJld aMaira ouagH.

Bolkapuin MyaMMONapHHH Xait KHJIHI Y4YH, TapMOK MOZAEIHHI
KaiiTa MiUTam Ba TapMOKHMEI TYpIM Yy4acTKallapuHu OoiiKapHn
(PYHKUUACHHH KyJUmain y4yH j103uM OYaran anoka uHtepdeiiciapuHHH
TYpPHHH aHHKJNail no3uM. PDH TH3uMapH anokaHu Maxcyc OoiKapHu
KaHaJulapura, MHTepgeiiciapra Ba MOAYIHUHT CTaHAApT TaBcudwra 3r:
smac. SDH Tusumiapu 3ca Y3MHMHI Maxcyc OOWIKapyB TU3MMMIA 3ra
ByHpait TH3MMIIap X03Wprd AaBpja eTapid Japakaja KaliTa HlljaHral
MozennapHH TaBcHGOBYM CTaHAapTra, HHTepdeiiciapra, 6o
¢byskuusnapura Ba GOHIKapyB KaHaIapura sra.
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CHHXpOH pakaMii Hepapxus TeNeKOMMYHHKALHd TapMOKJIapHHH
OolIKapyYBHUHI YMyMHU# CXeMacHHH, Xap OWp caTx ¥3MHHHI MabiyM
oup ¢yHkuuAcuHH OaxapyBud TYPT caTx)ii OGowiKapyB Mozend naed
TacaBBYp KMJHMIIYM MyMKHH. Y Kyiuaara catxnapaad Hbopar:

- OH3HEC MEHEXMEHT (TapMOKHMHI HKTHCOAUI caMapalOpiMrHHH
6omkapyBus 1okopH catx-BOS);

- cepBHC-MeHEeXMEeHT (TapMOKHH cepBHC Gomikapuul catxu -SOS);

- TapMOK MEHeXMeHTH (TapMOK HM OOLIKApYBYH TH3UM CATXH-
NOS);

- 3nemeHT MeHexMeHT (EM 3jieMeHT MeHe)xeplapHHHI [IaCT CaTXH
éxu EOS TtapMok 3neMeHTRapuHM OOLIKapHIl TH3HMH).

Byupaii uepapxmaga xap Oup IOKOpH  CaTXHHHI (yHKUHO-
HaUlallMIIYM, Wy carxjap opacupgard uHTepdedicnap opkanu
y3aTHJaQuraH, MacT CATXHUHT axOopoTHra acociaHraH.

: ™ .

' [Bowukapuaa Bowkapuna Bowkapuna !

i huras TRIAM | (AWraH TIGHM AHIAH TH3HM

. Bepuarawnapun -

: Y3aTHIL THIHMH Hutyu
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5.27-pacm. TCN TenexoMMYHHKaIUA TapMOKJapUHH 0OLIKAPHLIIHHHT
yMyMuii cxemacy.

OnemeHT MeHemkep EM, NE anoxuaa TapMOK 3JieMEHTIApHHH
GolukapHIUHH aMmaira OWIMpagd SbHH TAPMOKHHMHI 3JIEMECHT/IAPH
(MyNBTHIIIEKCOP, KOMMYTATOP, pereHepaTopiap Ba X0Ka3onap) OpKaiH
amanra OIMpHJIaJH. Y HUHT Basudacu:
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- TapMOK OJJIEMEHTJIapUHHHI KOH(UIypamuscH - KOHQHUrypauus
IapaMeTpJIapyHH  JKOMTAIITHPHIL, MacajaH KaHaUIapHH OeJruianm,
TpuO MHTEpdelicnapuHy TaKCHMIIAL, aHHK BaKTHH OeNrunar;

- MOHHTOPHHI-HINTa KOOHIHATIWINK JapaXaCHHU aHHKJIAL, HUFHLI
Ba aBapHs XOJIaTH/A 03ara keJiraH CUIHaJUIapHH KaiiTa HIal,

- ysaTull (YHKUHACHHH OOIIKApHILN, TapMOKHH (YHKLHOHAI-
JaWTHpUIIra aBo0 GepyBYH ONEpalMOH MapaMeTpiiapHH OOLIKapHil,
aHUKpOK Kuiub alitranfga uHTepdeiic XONaTHHM TEKUIMPHIN, 3axupa
KYpWIMara Y TKa3uil y4yH XUMOS TH3UMHHHHT (aoiuury;

- TMN ¢yuxuusutapn opkamd OOLIKapHII -aBapHs XOJaTH lo3ara
KeJraHJIMrA XaKuJard CHrHAJUIADHHHT OKMMHHM Oomkapuiu, 6yHnai
xabapmap Fo3ara KeiraH MaH3WIHH aHHKIAll, XaTOJHKIApHH
¢bunpTpnam Me30HWHUHI INaK/UIAHUINM, XH3MAT KaHaulapu Oyiiuua
ax6opoT/IH MaKeTMapHH MAlUPyTIAINTHPHUII, CHHXPOHHU3aLMs CUTHal-
JMapPHHUHT reHepalusCcH Ba MOHUTOPHHTH;

- TapMOK  DJJIEMEHTIADHHH TECTNALITHPHII - Oepuiira KypHJIMa
TYpH y4yH XapaxkTepiu 6¥1raH TecTiIapHH YTKa3HIL;
akpaTHiIraH KatiaaM pamkacujga NE nokanusanusacu - NE cepBuciapuHu
amanra ommmpuil Ba NE naH kenradn axOopoTnapHu KaiiTa WIUTallfad
ubopar.EM ¢yuknuscu, OS OomxapyB TH3UMH OOFaMK OYnMaraH
¢ynxumara yxwamgup. Bynna anuk NE na, 6epunran EM épnamuna,
OS xjymnab-kyBBaTialld &paaMHAa CcepBHC HHTepdelicH OpKau
¢bysxkuusanap aManra omany. ByHnait GpyHkIHsANapHH aManra OIMpHIN
yuyH Oapuya NE nap Maenym 6ymummu Ba mabaym 6up OS 6unan
¢dapknaHumy Jgo3uM. Arap Oup Hewa OS nap Oup Xun cepsHC
uHTepdeiicnapuiu Kyitaca, yiga Oynmaii Xonaraa 37eMeHT MeHeIKep
6up Heua OS napra TapKaauiy MyMKHH. VY, 5.27-pacMia KypcaThiraH.

TapMok ~ meHemxepy NM &xu NMS TtapMokHH O6OlIKapHII
THU3UMH, TaPMOK CaTXMHHU Oolkapumira €k4 TapMOKHH OyTyHIMIHya
fbomkapumra MypkautanraH. MeHemkep Oy carxma, 3JE€MeEHT-
MeHekep Gollkapaaural, OaxkapaguraH BasHudacH HyKTau Ha3apHAaH
KapajaJuraH aloxX{Aa JIMEHTHU aHUKIaiau.

NM sca NE HuHF Kyfinpara ¢yHKIUANaPUHE KyInakau:

- anoka (QYHKOHACH, KOMMYTaUWasiall HMKOHHATHra 3ra Oynrad
6apua 3IMEHT/Iap OPKaJIH aMajra OLaliH;

- MyNBTHIUIEKCOpra HMKOH OepyBuYH QYHKIUSA, MyJIbTHIUIEKCOpAp
OPKaJId aMaira olnagy;
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- CEeKUMSHMHI Yy3aTUIl (YHKUMACH, KYJUIaHMJIAJAMraH ajoka
HyKTajlapy opacujia €Ki Y3WHUHI MYJIbTHILIEKCOPapyd opacHjia amajira
oLIajiy.

TapMok MeHemxepH Kyliuaard QyHKUHANAPHH aMalira OLIHpagH:

- MaHHTOPHHI (QYHKIMANApMHH KYIiaraH Xolja y3aTHl
MapUWpyTHHH, y3aTHIl cHATHHU Ba aJOKAHH Y3UHHUHT WUMKOHUSATHHH
Texwupul, (Oynaa OS V3u xyamanuwanimd MymkuH ékd EM onepanus
TH3HMHHH KYIUIAlIH MYMKHH);

- TApMOKHH TEXHOJIOTHK OouKapHLI-y3aTHHl MaplIpyTJIapUHH
yJaul Y4yH anoka GYHKUMACHHHU GOlIKapHI;

- aXpaTHiraH KaTjlamnap paMKacMJard JIOKanu3auus, xap 6up
6epunran katiaM y4yH NE nan TymyBud ax00poT/iapHH KaiTa MULIaul
Ba NM capnaBxacHHM amaira OlKpHIL;

- NM HuHr xap 6up katnamuaa SM cepBuC MEHeIKep KaTiaMH
Y4YyH MaplIpyTJIapHH TabMHUHJIALL,

- CEpBHC MEHEKEP-TADMOK CEPBMCHHH OJAATAArH TYplapHHH
TabMHHAAW SBHU Y KyHuaaru QyHkuusiapHu 6axapanm:

- MOHHTOPHHI-CEPBHCHH aMalira OLIMPHII UMKOHHATHHH TEKIUH-
putu, wyHHHrAek NM katnamnapupa taliépnaHrad y3aTHII MamipyT-
Jlapura HMKOHHAT ApaTHLI;

- 6o1KapuIl, cepBHC TaBcH¢NapH opkainH OOLIKapHIl, IMyHHHT-
ZIeK, y3aTHIl MapIlUpyT/IapyHH Y3rapTHpHLIIap;

- KpATHIIraH KaTiaM paMKacHaa Jokanusauus - O6ynpa SM
cepBucH Ba NM jaH TymraH ax0GopoTiapHH kaliTa Muulaln amaira
OLIMPaJH.

Bu3Hec-MeHemKkep, CEpBUC TYPJIApHHUHT MOHMTODHMHIH Ba OoIKa-
PHILIHH TABMHHNAHAN.

eMeHT MEHCIXKED

OnementT-meHemkep EM-6y mactypudi Maxcynor 6ynu6, SDH
TapMOFHHHHI ANOXMAA 3JeMEHTIapHHM OOINKapHIIl Ba MOHHTODHHIH
yuyH, SDH KypunManapuHH HuuUiab yHkapyBYMJIap TOMOHHJAH Kaiita
yiavraH. Y sHa TyryH MeHemxkepd (NM) ne6 xaM atanand, 4yHKH y
SDH HuHr 6Up HeuTa 3MeMeHTIapu (MyJbTHILIEKCOpap) AaH Hbopar
6¥nray, SDH TapMOKIapHHHMHT TYTYHJIapHHH GoLIKapaay.

OneMeHT-MeHeDKep, Kyiiujaarm acocuii BasudanapHd amaira
olMpaIu:

- TAPMOKHHHT AHTH TYTrYHJIApHHH KOHQUryparusananm;
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- TAXMMHaH KOHQHrypauusiaHraH TapMOK TYTyHHAAaH KOHOHry-
PALUsHH Y3rapTHPHLL;

- TYTYHJIapHHHT XONaT MOHHTODHHIM Ba TapMOK TYTYHJIApPHHMHT
UiUTab YMKapu TascugapH.

JHr acocmiticu EM HH Hadakar Jokan TapMoKNapia Kyjlam MyMKHH,
OaIKH TapMOKHHHT Y30K TYIyHJIapHAa XaM Kyiall MyMKHH. YHH fHa
Maii[IoH IIapOUTHIa TAPMOK TPaccacHaa TabMHpJiall UILUTApDUHH aManra
OLIMpHII Ba TYIYHNapHH (YHKLHOHAMNAIUTHPHILIHKM Ha3opaT KHJIHII
Y4YH XaM KYJLiam MyMKHH.

- Onement-MeHemkep (EM) nman sHa xap xua OS 6GoukapHULIApHH
Ky/ilaraH xonga komisioTepnapaa ¢oiinananvm MyMmkudH. EM na
uulam  kapaéHuga onMHaguraH ax6opor, ¢adinga €xu  SDH
TapMOKIapuHUHr NM TapMoK MeHemkepiaapuaa KylaHWIaJWraH,
GepunrannapHuHr 6a3acuna cakiaHuiy MyMkuH. EM omatna Ethernet
JIOKaJl TapMOK/Iapra yJIaHMI YYyH MyDKajulaHrad uHTepdeirc Ba Qs
MPOTOKOJM GHIIaH HIINAll HMKOHUATHIA 3ra.

- TApMOKIAa CHHXpOHM3auusHud Oomikapumr yuyH xam EM nan
doitpananunany. Yuaa y Kyiugara QyHKUMSIaDHE aMaira OIHpain:

- 9TasIoH cudaTHaa KynnaHuiaras MaH6anapau 6enrunaiau;

- 3TaJIOH MaHOanapHH TaHJIAIAa IPUOPUTETHH Denrunaiay;

- 2 M6ut/c 1M y3aTunaguraH CUrHan cuaTHHH Ba yHra MOC KelyBYH
2 MI'u yacToTanu CHHXpOHHU3ALM CHTHAJUIApHHK Oenrunaiay;

- STM-N HHHT Xxap 6up uHTepheHCcHHUHT Oenrunanrad cudar caTx,
&xu SSM cHHXpOHHM3alus cTaTycH XabapHHH KYyulali MMKOHHATH
TaHJaHa[y;

- Tallky MHTepdeiichaH XKYHATHIQQral TalMep CHIHALH Taljiauaii.

EM, cHHXpoOHH3aUMs TH3UMHHHHI MLUMHHM Y4YTa PeXXHMHHM KyIUIallH
MYMKHH:

- IpHOpUTeTNapra MOC XOJiAa IUAKUIaHraH pyHxaTaary JTajoH
cudpaTua KyJIaHMJIaOWraH CHHXPOHM3aLus MaHOanapMHH  3HT
AXUIMCHHA TaHIall WMKOHMATH YHYH NPHODHTET pPYyHXaTHHH K¥Jjutal
pexumu;

- CUHXPOHM3alia MaHOaHHH KYJia TaHaall PeXXHMHU;

- CHHXPOHM3AUMIHH yIuJa0 KOJUI PeKHMH.

OneMeHT-MeHemkepaap, TapMOKHH KOHQHrypauusaiaal xapa€Huaa
LIaK/DTaHYBYM Maxcyc KpOCC-YIOBYM xaaBan OyHinua Kpocc-yNaHHIl
KOHOHUIypanUANaHWIOMHH XaM amanra owdpagd. byHnaH TallkapH
aBapHs XaKMJard MOHMTOpPMHrM XamM EM jucmet 3kpaHuzaa

296

www.ziyouz.com kutubxonasi



JacTypialiTHPULI HYIHM OpKalu akc 3THIIM MyMkuH. ByHnma akpanna
Ky#uaarunap naino 6ynagu:

- aBapus XoJaTHIaru man6a;

- MypakkaOJIMK Aapaxacd Ba MyaMMoJiap cTaTycH (MHAMKAaTOPHHH Xap
XUJ paHriapuaaH ¢oiinaradrad xonaa),

- Gepunran TyryHra Terdiuna OyiaraH aBapus XxaOapiapUHHHF
pyixary,

- OepunraH 6s0kKa Teruuuts 6yiaraH aBapus xabapJIapHHHHT pyiXaTH;

- 6yu6 yrran xoxucanap xypHanu log, AsbHU MabliyM OUp BakTaa pyi
GepraH Oapua aBapus xabapnapuHH pyHXaTd aKc 3TraH, LIy XymiajJaH
YUYHpHIITaHH XaM.

TapMok MeHeKepH

Tapmok-meHemxepy NM-0y amanuii gactypuif maxcynor 6ymub,
6ytyn SDH TapMokjapHHH OOLUKapHil Ba MOHUTOPHHTH ydyH, SDH
KypuIMaJlapyHH uuinab 4ukapyByuiaapu spatraH. Y OHp KaTop
Oowkapumi ¢yHkuuanapuHu Ba US] MoaeMHHHM TapMOK caTxXd
paMKacuIa TapMOKHM Oolilkapulll BasH(pacHHH amajira OLIHUpPANH.
VYnapra Kyujarunap kupaau:

- TPaKTHH y3aTHLI HYHAJTHIIMHH TeKIHPULI MOHUTOPHHIH;

- TApMOK TOTIONOTUACHHY OOLIKApHIL;

- TapMOK CEpBHCHHM aManra oumupuHul Ba NE TapMOK 3neMeHTHIaH
ax60pOTHH KaHTa Miaul;

NM TOMOHHZaH aMaira OWMpHIaAWrad ¢yHkuusnap 6uUp KaTop:
ITU-T Rec. G 784, M 310, X 217, X 227, X 219, X 229, ISO 09595,
ISO 959. Taknu¢ Ba cranpaptTnapura moc kenagun. NM KyHuaaruaapHu
amaJira ouiMpaau:

- aBapus xabapylapyHH KaliTa HiuIall;

- yurgy TaBcudnapHu Gokapu,

- KOHOUTrypauusiHu OolKapHL;

- TADMOKHH JacTYpHii XM3MaTHHH Ba YHHHT 3JIEMEHTIApHHU
bolkapuui;

- TU3UM XaB(CU3NMTHHHU GOlIKapHLlL;

- MabBMypHit 6oLIKapHLI.

NM HKKkuTa WHI pexxHMra 3ra; 6olkapuu pexxumu (master mode) Ba
MOHHUTOPHHT P&KHUMH (monitor mode).

Bouikapui pexxuMH-caknaHras ¢ain KoHQUrypalHsaCHHH UMIOPT
HMKOHHMATIApUAAH TallKapd, Oouikapull peXHMHHH TYJIHK HMKO-
HMSTIApHHH TabMUHAaHIYM. MOHHTOPHUHI DEXHMH-THU3MMHMHF HIIra
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KOOMIMATIMINK KYpCATKMUMHH HuFUIl Ba GaXonalll OpKaid aMair:
omany.

NM pa uiruu TaBcHIapHH OOLIKapHII, TapMOK MEHEIDKEPHT:
UMKOHHUAT Oepaau:

- TAapMOKHHMHI MYXUM GHp 3JIeMeHTHHMHI TaBCU(HU OYitnya axyHui
MabJIiyMoTJiapra 3ra 6yiraH offHaHH OYMII Ba Kapa® YHKHIL;

- aHuK Oup 3NEeMEHTHUHI HIUNYM TaBCUIApHHH Y3rapulil JUHAMH
KacHHHU Kapali;

- QOS xusMar cudati TaBCHPIAPHHH aHUKIAIl Y4YyH KyiiIa
HWJIAOWUraH BakT OYiHYa opanuKHU Oenrmnai;

- MY TaBcuIapHU aHHMKIAUAa KYJUIaHHITaH Xycobiaru4iapHi
OJIJIMHTH XOJIaTHIa KaHTapHi;

- MOHMTOpPHHI JkapalHHAA KyNIaHWIAJWTaH HapaMeTpiapHHH!
KHiMaTlapyHH HIAKUIaHTHPYBYH MyMKHH GynraH yerapaHu Genrunau;

- VC-4 Typmarn oOBEKT YYyH MOHHWTOPHMHI MablIyMOTIapUHI
Auru;

- NM na xoHpurypauusHu 6omKapuIn Kyiuaaraya aMmaira olamm:

- TapMOKIaH TapMOKTa, dJIeMEeHTJIapura (TyryHiapHra) Kyliui
(onu6 Tanunam);

- TapMOK TYTYHIapHHUHI OJlIeMEeHTIapH TyPyXUHH SpaTHLl B:
TYFpUiall.

TapMmokna, OepmiraH OKHMJIADHMHI MapLIpyTJapHHH OoluKapHi
KyHHJaru4ya aMmajira OHIMpHIaau:

- Oepunrad OKMMJIAPHUHT MapLIPYTIapH, TAPMOK TOIQJOrHACHHH
MYJNbTHILIEKCOD TYPHUHHM, MMIKO3MapHMHI TepMHHal HYKTalapHHHHI
MaH3UIHHY, OepHiraH KaHAUIAPHHHI 1a)ta® KWJIMHraH XaXXKMHHH, Be
Gomka ax0opoTmapHH KynmaraH XOJAa aBTOMAaTHK  PEXUMIE
HIaK/UIAaH TUPHLIHHY;

- Oepunrad OKMMIAPHHHT WIAK/UIAHHULIAHY, aJIOXUAA Y4acTKanap/e
Mapxyn Oynran SDH TapMOKIapUHMHT pecypcnapd  Xakdaark
MabJIyMOTHH Ba uerapaliaHUIIHK KyjularaH xoj/ia sHruiail, co3Jall;

- POH VC nactr carx MOHHTOPHHIH HYKTaCMHMHT Ba3udacy
acocHaa OeprnraH MOHHTOPHHIHH aMaJira OILHPHLI.

Bepunrad OKUMJIapHMHT KyHUAArd XAMOAJIapUHH LIAKJITaH THPHIL,
XUMoOsicu3, TYNMHK (MKkM ToMoHsgaMa) KHcMaH, SNCP Typunary,
GepHnraH OKUMIIApHH CEPBHC CaTXHIa XHMOsLIAL;

- TpadMKHH peKOH(}pHrypauusiall Ba GepwiraH OKVMIApHH Kaiita
THKJIALIL.

298

www.ziyouz.com kutubxonasi



TapMOKHUHT AacTypuii XH3MaTHHHM OOLIKAPHII Ba YHHHI 3JIEMEHT-
JIApHHH TECTJAIUTUPHILI KyHHaaruya aMaira olaju:

- TaHJAHTaH JJIEMEHTJIAp TYTYHHHHHT JHarHOCTMKACHHH amaira
oLIMpULI;

- GolUKapHIll TU3MMHHU KalTa IOKITaHHLIMHH aMaJira OLUHpHIL;

- TaHWlaHradH oOBeKT y4YyH aBapus XxalOapiapH OKMMHHH Ba CHTHaJj
AykonuuutappHd  cyHbHEE Hommaml Ba AlS, ERF curvamnapunu
XKYHaTULL,

- taon XankaHH XMMOsra aBTOMAaTHK YJIaHHIIHHH OrakupoBKanaul;

- (haon XaskaHM 3axupara Kynza (ynaur) YTKasHLIHH aMalira OlHpHIL;

- CHHXPOHH3aLUsA MaHOACHHU TaHJIALIHY aMaJira OLUHPHIL,

- TCM xumosnoBuyd TpUONapHHHHI MaTpuLanapu épaamuia TpHb
KapTajlapHH 3axydpara yTKa3sMLUHH aMaira OLKpPHLI;

- SDH TCM onepauusicuny kynnam yuyH VC BUpTyan KOHTeHHepnap
caTXWAAry onepaLHtsH{ aMaira Ol pULl JO3UM.

Tu3um xaBdcu3mUruHU GOIKApUII 3ca KyHuarnya aManra Omaiu:

- nmapoJiHy Genrunani Ba Y3rapTHpHLL,

- HMKOHHATFa o5ra Oynaran QolijanaHyBUHIapHUHT  pyHXaTHHH
y3raptupui;

- MabMYPHUAT TH3HMH, UMKOHHUATIM o aanaHyBYUIIADHUHT HepapXus
caTXyHH MLUTa6 YUKHLI.

5.5.2. DCC kanannapn acocuaa TApMOKHH GOHIKApHII

AmManga kynnaHunaguraH uxkd catxiau SDH Tapmoknapuuu
OomKapull cxeMacUHH Kapab unkamu3. Macanad: 6Up HeyTa TYTyH
MYJIbTHILIEKCOpAapuaaH Tauikun toinran SDH xankacupa, xankaiapHu
Ba TYryHjapH#d yhawiHH SMN waxsnaHtHpagu. ByHpai ynaHumsnapHu
6owkapuminy SDH kypunmanapuuusur ¥3u tabMunnaiiamran DCC
kaHammapuHn  kymnam  €kn X.25 Ba Ethemmet TapMmoknapupa
KYNnaHuJagurad, TYTyHJap opacHJard TaulKH KkaOenapHH KyJulami
OpKaJIM aMalira OLIMPMLI MYMKHH. Xap KaHfall Xxonja xam xap Oup
TYryH OOILKapHIl HMKOHHUSTHIa sra OYIuiM no3uM. bouikapuiamuraH
TApMOKHUHI aHYarMHa MyXHM y4acKalapHHH XHMOSCH YYYH 3axHpaHH
K¥anam MyMKHH.

Bolukapuiagurad TapMOKIApPHUHT MapUIPYTH MacajlaH, OXHprH Ba
OpaJIUK TH3UMJIAp opacujard anoka uinoBanapu €k (IS-IS) opanuk
THU3HMIIap opacHjary anoka WioBajap acoCHAa amanra oulaau. bynnai
unosanap Q; xu3Mar uHTepeHCHHHHI HJIOBacCHIaH ONHHamu. By
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TApMOK HHCTAJALMACH >kapaéHHAaru kabH, TapMOKAa XaTOJMK FO3ar:
KelraHza SbHA TapMOKHHHI OHpop 3BeHocH Hoco3 Oynrani
anbTepHATHB MapUIPYTHH KYJijall OpKaIH aBTOMATUK MapuUIpyT
JNAIUTHPHINHK TabMHHIAHIU. MaplupyTialiTHpHIN cxeMacH, KOHHU
rypauus y3rapraija aBTOMaTHK XOJJa y3rapuiud Jo3uM. byHna OUTT:
TYTyH YYyH, MapLIpYTJaINTHPHUIN BakKTH KaTra OynMaciauru yudyi
ukkuta éku yura DCC kaHannapu KynnaHwiaau. Arap J103uM 6yinc
yJlapHM COHHMHH eTTHTaraya owmupuii MyMkuH. SDH TapMokmapuHi
fomkapum Kyiuzarn cxemaga Oepuirad: 5.28-pacmpa, Q; HHTep
¢eiicu opxaym SDH tapMoruHu nokan TapMok O6unaH ynakiauras, SDF
TapMOKJTapHHH OOLIKApUIUHM aManjga KyJUIaHWNAaOuraH CcXemacl
6epunrad. Y, EM-aneMeHT MeHeDkepH (OOLIKAPHIIHUHT NMACT CATXHU)T:
ara GysnraH TYpT MYJBTHIJIEKCOPIH MKKUTA XAIKaJaH TaUIKHJI TOMNral
6ynu6, F untepgeiicu Ba NMS tapMoK MeHemxepu (OOLIKAPHIIHUE
IOKOpH CaTXM) OpKaJIU yJaHTaH.

DneMeHT-MeHEDKED

pce F
pCC é DCC

( O—1—4— - ~
c F
= ==

pcc P
\ —1 Ny ),
—

5.28-pacm. SDH TapMoknapHHH G0IIKapHII CXEMAacH.

By nokan (Oepunrad xainka y4yH) €ku MapkasHid MeHelxep OYiur
MymiuH. llynuHraek xamka, Q; uHTepdeiicn opkaiu OGollKapHIr
KOHTYpH 6¥itnua y3apo Oup-OupH GusiaH ynaHraH.
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TapMoxkHuHr xap O6up TyryHH, NSAP TapMOK CepBHCHHHHT
yAaHyBYM HYKTalapH Y3UHHHT MaH3WIHra 3ra 6ymuiuu nosum. Y xyaa
axoiu6 Ba yHu EM ra €ku NMS ra ynaHraHga TyryH HAEHTH-
dUKaLMACH YUYH XU3MaT KUNAJH.

AHHK 6up TapMoxJiapHH Oouikapuiufa, 6olKapHLl HMKOHHUATHIA
sra 6ynraH TyryH (MyJbTHIUIEKCOP) JapHHMHT MaKCHMal COHH, 3HT
acocHii napaMetpnapiaH Oupuanp. Macanan 6y con 100 ra teHr. Arap
TApPMOK YCHUIIM HATWXacuJa TYTyHIAp COHWHMHI KYpCaTKH4H oOllica,
yHJa OollkapuiagMraH TapMoK, OoluKapuiafiuras 3JeMEHTIap COHH
KUYHK Oynran obnactra OYynuHagu. Arap OyHpail OYNIHHHUIL JO3UM
O¥ynca, y xonaa Oup karop yerapanaHuiuuiap xucobra onuHaau. Onataa
6ynnaif 6ynuHuLap MapwpyT 6¥iiu4a KynnaHunaAurad Kypcarmanap
acocua amManra OLIMpUNaAd. ByIuHMIINApHM aManra oUIHMpHLI Y4yH
KyituaarunapHy 61nuuI 103uM:
6up Heura obnacTiapra sra GynraH GolIKapHIl TApDMOFH YUYH KyJak
TOMOJIOTHAHU TaHNaul. (MacanaH KJAy34ya TONOJOTHACHHH);
obnactHy Gowkapui, SDH HUHT TpaHCMOPT TapMOK/IapH TONONIOTHACH
OunaH xe4 KkaHxal yMyMuifiukka sra smac;

EM cudatia HOpMaTHB KOMIBLIOTEPHH KYJUlaraH XonAa, HOpMaTHB
KoMNblOTEepHUHT NSAP MmaH3unuHu obnactaadH obnactra yrkasrasja
Y3rapTHpUII MYMKHHIHTHHH 3CAaH YUKAPMACIHK JIO3UM.

NSAP Man3unu: OoluTaHFHY Ba ¥3HMra Xoc HKKH KMcMIaH ubopat
(ISP Ba DSP). bouinanrny kucM IDR §3 HaBbaTMAa WKKH MalgoHAaH
TalUKWJ TomraH: uieHTHukatop AFl ¢opmar maiimonn (1 Oaiir
y3yHauknard) Ba IDI Gownawruy wuiaeHTHdukatop (2  Gailt
y3yHnukaara). Crneunduk KucMHHHT Ty3unumd (DSP) IS-IS unosara
Moc kenaay (OM3HHHT MHCOJIMMH3Ja MapLIpyTH3aTop cudatuia).

Bup obnactHUHr wuuuparu OownaHrud kKucM Ba AJl obnact
Man3uaun (10 Gaiit y3ynnukna) noumuiinup. ®@akatruna SID tusum (6
OaiiT y3yHnuknpard) uaeHTuHKaTopd OMp OONMacTHM HYMIa TYryHAaH
TYTYHra ¥3rapajy, JeKHH ¥I40BH AOMMHH Konaau.

Ouan OGomkapuir ydyyH Ethernet TapMoruHM KynnamHH Kapab
ynkamu3. Jlokan tapmok cudatuaa Ethernet, cranpapr kabennap
€praMuaa ynaHuind MymkuH. Ethernet TapMoknapuzarn MakcuMan
TYryHaap coHd (OMTTa cTaHuMsA 3ra OynaraH) 4yerapanaHraH (MacaiaH
6uTTa hyHKUHOHAN Ba3udara sra Oynarad 6uTTa €k OUp HeuTa TYT'YH).

Ethernet TapMoknapura ynanran SMN TapMoknapuaary TyryHaap
COHM YerapanaHraH, macanaH 15 rtaraya Oymuimm MymxuH. Ethernet
TapMOKIapuAa Xocun OynraH Oynpait «opondanap) KyNpHKCHMOH
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KYpHHHMIUNA YNAHWIIH MYMKHH, OyHmai ynawumuap xymmu Ethernet
TapMOTMHHHT KYIIMMYa ylaHHIIH kaOu XucobnaHamy.

OHAM XU3MaT KaHAWIapu Ba TallKH HHTep(eiicTapHUHT HMIIHMHU
Kapab unmkamus. busra masaymiu STM-N ¢peiimuanar SOH Ba POH
capnaBXacH, Xap XHJ XWU3MaT KaHaUTApUHH INAKUIAHTHPHUII YYYH
k¥lamm MymkuH 6¥nraH erapnu mapaxajard Jkyha KaTra 3axupa
XaXMra 3ra. capjaBXaHHHI yMYMHUH Xaxmu 90 (81+9) GaiitHy TauIkua
31agu. Xap Oup OaiitHu KynnaHunuind 64 kOUT/C XakMH KaHaIHWHT
uIaKIaHMIIMra skBuBaNeHTAMp. Kypcatunran xamMma Gaiitnap y4 Typra
6ymuHamm:

SDH kypunmanapunad ¢oiinananysuunap KyianaHa onmaiauraH
6aiitnap;

XM3MaT Makcaauna €KM XH3MaT KaHaJNlapUHU sApaTHIl  YYyH
KynnaHunapuraH Maxcyc Oaiitnap. YHra MacanaH: pereHepauusiail
CEKIMACUHUHT XU3MaTH y4yH, Te3nuru 192 k6ut/c ra sra 6yran DCC
kaHanu (Dy, D,, Ds,), MynbTHILIEKCOpNall CEKUHACH XH3MaTH YYYH
576 xbut/c A4, DCC, (Ds;- D) xaHayuiapy OyHOaH TallKapu sHa
El, E2 Ba Al, A2, 4 GaiiT MaBxyxn 6ynud, 64 kOuT/c XaKMIH TYpTTa
KaHaJHH ApaTHLlI YYyH 3aXHpaljlaHTaH;

¢oiigananyBUNHUHT HMKOHUATIM Gaiitnapu 6Ynub, nexun QyHkuus
cTaHAapT 6¥iHya periaMeHT KMIMaraH.

BafiTnapHUHT KeHWHTM HMKKH TYpyXH, XHU3MaT KaHaUTapMHH Ba
SDH kypunmanapupan ¢oiifananyBuniap yJaHUIIA Y4YYH JIO3HM
6ynraH Tainky uuTepdeiiciapra KOMMyTallHANAIHU XOCHI KUTHII Y4YH
FypyXJamTHpUAUiIM MYMKUH. DByHnall uHTepdelicnapHHHT COHHU
(Xyaou 1WyHpall rypyXJallTHPHII BapHaHT/apH XaM) KypHIMaHH
uniab ynkapysuunapra 6ornuk. Macasad Nokia komnanusacu STM-1,4
caTXJard MyJjbTUIIEKcOpiapAa, 4-6 wyHzaait uHTepdeHcnapHu
TabMHUHIaHIH.

ByHpati uHTepdeiicnapHu sApaTHIl Ba JXXyAa KarTa OGepHiraniaap
Maxxmyacu, V.11 wunrepdeiicnapu é&Epmamupma SDH mynbTHIIIEK-
copnapura, 64 x6ur/*c nu 60lIKapyB KaHaJUIapUHH yiiarad xoiga, 12,
34 OH OpeiiMm capnaBxanapuHHHr OaHTmapu acocupa ¢oitnana-
HyBuMjaH wakianrai PDH xypunmanapuuu SDH tapMoru €pramuna
6olkapuinHK amanra omupaau. by sroHa GuprnaiiraH TapMoK acocuza
rubpung PDH-SDH MmaxMyanapunu 6oiukapHml HMKOHMHH Oepaiu Ba
PDH xypunmanapuznas ¢olgaiaHHill JaBpUHH OILUPaIH.
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5.6. TapMOK apXHTEKTYPACHHUHT TY3HJIAIHH
5.6.1. TMN apxuTeKTypacu

Ky#ingaru 5.29-pacMaa TeNneKOMMYHHKallUs TapMOKJIApHHU
GoIKapHiL apXUTEeKTypacH kypcarwirad. byHna ¢yHxuuoHan 6noknap
¢dakarruna y3uHuHr $yHkuuacu (Q, NEF, ME, QAF, OSF, WSF) au,
Oyunan Tamkapu 6y 6noxnap (HO-no3um 6¥maran) GyRKUMsIapHH Xam
6axxapanu.

Kyiiuparn 5.4-xagpanma TMN  Onoxiapy Ba  yJlapHHHT
Oaxxapaaural Qyukuusanapu Oepuirad. 5.29-cxemaza OS 6Gomkapuun
th3umHu X, F, Q; Moc kenyBYHM TasHY HyKTajgap OuiaH UHTepgecHUHr 3
Ta TYpH OPKaIH TeJeKOMMYHHKaLUs TapMOKnapH Ounad Gornanagy. by
epna GornmaHum OS-1, 1-3 carxmpa KyulaHwnanuraH uwnoBa Ba DSF
(yHKUMACUHN CaKIOBYM, Oepunn-raHnapHu y3atyBun DSN Ttapmoru
opkanu amaira owand. DSN xap xun, ¥3apo Oup-6upn Ounan
6ornaHraH TapMoKnapAaH Ty3HIHIHH MyMKHH.

5.5-orcadean
TMN Baxapagurad ¢yHKuHanapy
Onoknapu NEF MP QAF QSF WSF
NE 0 HO ' HO HO HO
MD - 0 HO HO HO
QA - - 0 - -
0S - HO HO 0 HO
WS - - - - 0
Macanan: SDH Ttapmoknapuga DCC kypunumuaa O6ynumu

myMkuH. F unTepdeiicu opkann DSN tapmMory, TapMOKHH G0LIKapyBUH
MOHHTOp Ba3sHQacuHd yToBuM WS HIIYM cTaHUMA OwnaH OornaHuLIM
MyMmkuH, X untepgetich DSN Hu Taluku gyHé 6unan Gornaly MyMKHH.
Q; uHTepdeticu opkann DSN, NE snementu &€ku QA amantepu Gunax
TYfpusaH-Tyrpu Oornanuwi MyMmkuH. Y TMN unrepdeiicu Ounan
MocJlauIMarad Kypu/iMaJlapH{ ylaul HMKOHMIa 3ra.

Ba HuxosT Q; Ba F uHTepdeiicnapu opkanu MD Kypunmacura
ynaHagu. MD xypunmacy, ¥3 HaB6aTtina Q HHTep@elicu opkaru 6ouka
DSN napra ynanuuin MyMkuH. (WS-HIUYH CTaHIMA ABHH IlHaxcui
xomnbiotep, OS-TH3uM onepauusict, DSN-6epwirannapHy y3aTuio
tusumu, MD-menuatop, NE-tapmox anemeHTnapu: QA, X, F, Qs, Qx-
uHtepdeiicnap).
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Xap kaHpgait Oowkapuil TapMOFM ¥3ura OHp HeuTa WINY
CTaHUMsIapHu OupnamtHpu® onaumm MyMKdH (GUTTa IU1axcH
KOMMLIOTEPHH, OUp HeuyTa OepuiraHiapHd y3aTHII TH3UMHHH €K
unrepdeiiciapau).

.
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5.29-pacm. TenekoMMyHHUKALHA TAPMOKJIAPHHH OOLUKAPHIIHUHT
yMyMHH apXHTEKTypacH.

®dusuk apxMTeKTypa 3ca, (QYHKUHMOHAJI apXUTEKTypa 3JIE€MEHT
Japura Moc KesyBYH QYHKLHSHH aMaira OlHpay.

Ha3sopar caBoinapu

1. E1 woxnama oxumupad STM-1 CHHXpOH TPaHCHOPT MOJIYJIHT:
YTHII KaHAal aManra omanu?

2. STM-N ¢peiimu kangait Ty3uirau?

3. Cexuns capnoBxacu Kanpjail Ty3unraH Ba y KaHgail OyHKUus-
JIapHHM amMaJira oupanu?
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4. AU kypcaTkuuydHHHT Basudacu HuManaH nbopat?

5. POH rtpakT capnaBxacHHHHT BasipacH HUMaaaH HOopat?

6. SDH na pakamiu JIHHHS CHTHa/UIApH KaHAa# aK/UaHaau?

7. SDH na oxumiapHH MYJIbTHILIEKCOPJIALIHUHT YMYMHiT CXeMacHHH
TYLIYHTHUDHHT.

8. SDH n1a 1okopH TapTHOIM pakaMiId OKNMIIap KaHJa# onHanu?

9. Bupryan xoHreiinep (VC) napHusr Bazudacu HumManas uéopart?

10. Mabmypuii 6mok kypcatkuu (AUP) napunHunr Basudacu
HUMaJaH H6opat?

11. CHHXPOH pakamiM TapMOKIapHHHT KaHIai KypHIMaJlapHHH
6unacua?

12. TepMuHan MYNbTHNIEKCOPJAPHUHE  BasudaCH  HHUManNaH
ubopart?

13.  KupHiI/MMKHIIIH MyJIbTHIIEKCOPIAPHUHT Ba3H(acH HUMaaaH
nbopat?

14. CHHXpOH pakaMiH HepapXHs pereHepaTOpNapUHHHI Ba3u(acH
HUMajaH ubopat?

15. CuHXpoH pakaMii HepapXusi KOMMYTaTOpJapHHHUHI Ba3Hacu
HMMazaaH ubopart?

16. CuUHXpoH  paKaMiM  HepapXHs  KOHLEHTpaTOpJapHHHHT
BaszudacH HUMajaH Hbopat?

17. CHMHXpOH  paKamjM  HEpapXHAHHHI  KaHpa#i  GasaBuii
TONONIOrUANapUHH Ounacus?

18. «Hykra — HyKTa» TONONOrHACH KaHAail TalKUN KWJIMHAAN?

19.  «Kerma-keT THHHA 3aHXUPUY» TONONOrMACH KaHAaH Ty3uaran?

20. Kouuentpartop yHKUHMACHHH KYJUIOBYH «IOJTy34a»
TOMOJIOTHACHHH Ka4oH KYJ1aim MyMKHH?

21. «Xanka» TOMOJIOTMACH KaHJail TaLIKHJI KHNIHHAIH?

22, «Slueiikanu» TONONOTMAHH KA4YOH KY/Iall MyMKHH?

23. CuHHXpOH pakaMJH TapMOKJap/Ja KalicH TOTIOJIOTHAHH Ky/iaraH
AXWH?

24, Pakamnu TapMoKmapia CHHXpPOHM3alUWsA KaHfalk axamuaTra
sra?

25. CuHxpocurHan MaHOajapuHHMHI KaHfalt acocuii mapametp-
napuHu Ounacus?

26. T'eHeperop 4YacTOTaCHHHHI aHHKIMICH JeraHfja HHMAaHH
TYIIMHACH3, MYBTAAWJUHK ieraHfaqyun?

27. TIE (BaKkT opanury XaTONMHIH) AeraHAa HUMaHH TYLIHHACH3?
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28. MTIE (BakT OpaJMFfMHH MaKCHMall XaTOJIMIH) AeraHja HUMaH
TYILUMHACH3?

29. VAR (Baxr 6¥#nua Bapuaims), TDEV (Bakrt O6yituua neBuanus
JleraHjia HUMaHHU TylmyHacus?

30. CuHXpoHM3aUHMA THU3MMJApPMHHHI KaHAalf acocuif mapamery
napuHH  Gunacus?

31. CHHXpOHH3allUf CHIHAJUIADHHHHT MYBTAAHUIMTH  Kado
Oy3unanu?

32. Jbxutrep, BaHJep KauOH 03ara kenaau?

33. CuHXpOH pakamiiM TeJIeKOMMYHHKallMsd TapMOKJIapH KaHAa
6omxapunanu?

34. TenexoMMyHHMKalMs TAapMOKIApHHU OOLUKAPHID AapXHTEKTY
PacHHM TYIIMHTHPUO OepHHT.

35. TMN apxuTexTypacH KaHAalk Tyswiumra 3ra Ba YH
3JIEMEHTIapHHHUHT Ba3udacH HUManaH Hbopat?
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VI BOB. TY JKUHJIM 3UYJIANITHPY BUU TEXHOJIOT MSLIAP

6.1. WDM rtexHOMOrHACH
6.1.1. WDM TexHOJIOTrHACHHART ad3a/UTHKJIAPE B2 KAMYHIHKIAPH

Tonanu ontuk tapmoknap, SDH/SONET uepapxuscuHHU KyJLlara
XOJIAa Y3aTHIL Te3TMKIapHHH omupuil 6§iiuya puBoxutanay. Hatixana
KaM KaHaJIJIH Y3aTull Te3NMKiapuiad, Tednurn 155 M6ut/c 6yaran
CHHXPOH pakamiu uepapxusHuHr STM-1 Tu3sumura, yHIaH KeHHH
Teamurd 622 M6ut/c 6§aran STM-4 TH3umura Ba Te3nury 2.5 I'6ut/c
6ynran STM-16 Tusumura yrumw amaira owad. JKagannuk OHnan
PHBOXKITAHHIN 3apypuaTd Internet Tpadukinapura sbHM YHHHI XH3MaT
Typnapura 6ynraH kKu3uxuw 6umad 6ornukaup. Internet TapMokiapHra
ylaHyBYM KaHallap XaXMHHHHT OIUHINM ¥3 HaBbathaa ¢oiimana-
HYBUYHJIapra MyNbTHMeAUsANapAaH ¢olifanaHiin HMKOHHHH Oepanu. By
3Ca TApMOKKA YJIaHYBYH OIepaTOPIapHHHT COHHHH OLIHpHIIra Maxoyp
KHIaAH Ba HaTHKaja KaHalap COHH CHHrapH YJIapHHHT Yy3aTHLO
Te3NHKIapd Xam olnagu. byspadl Teanuwiapaan ¢ofiganaHuimn y4yH
STM-64, STM-256 TexHonorusanapu spatagi. JIekiH MabJIyMOT/IapHH
y3aTUII X KMHHHUHT gHAJa OIIMHIM Ba MaBxyX OViraH ONTHK ToJjaiap
OpKaJid ¥TKa3yBYaHNHK KOOWIMATHHHHI Te3 TYIUINH SHa MyaMMOJIapHH
103ara KelITHpAH.

Anoka coxacHaa axOoOpOTJIapHH Y3aTHII Te3MTHTHHH OLIMPHIU
HYKTal Ha3apujaH TajlabJapHUHI OIUMIUH, IOYHHHIJEK SHTH
pEervoHNiapHd KaMpal ONHIIM SHTH ONTHK TOJAJIM TeXHOJOTMSJIapHH,
alfHHKCa KaHaJIapHHU TYJIKHH O¥iiH4Ya MyJIbTHIUIEKCOPJIOBYH (3HWIOBYH)
WDM Ba DWDM 1e6 atamyBud TEXHONOTHSNApDHH  sSpaTHIMLIMIA
onmu6 kengd. WDM (wavelength division multiplexing) TynkuH
y3yHnurd OVifuda axkpatumra sra OyaraH  MyJbTUIJIEKCOpALl,
DWDM (dense wavelength division multiplexing) - TY1KUH y3yHJIHTH
6yiinya axparuiura sra 6ynraH 3u4 MyJbTHIUIEKCOpJIAll MabHOCHHH
aHrnarajgu.

ByHpali TexHoNormsnap, TojajdH ONTHK KaHAJUIADHHHI Ba aJjloka
TapMOKJIaDHHHHT §TKa3yB4YaHJINK KOOHIHATHHY 103 MapTaraya OLIMpPHLI
HMKOHHHH Oepam. Oxupru #iiutapia ynapHH BaKTAU 3U4WIALUTHPYBYH
texHonorus (TDM) nap OGunaH Oupranukia KyjuUiall opkKaaH, OUTTa
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onTHK Tona Oyinab ax60opoTiapHM y3aTHIIHM TepabUT Te3NMIHKra'
€TKa3MLI MyMKHH.

ETxusunran kabennap 6¥iMuya TONAHMHI ONTHK YTKa3yBUaHIE
KOOHJIMSITHHU UKKH YCYJI OPKaTH OIIMPUIN MYMKHH: KaHATHUHT Y3aTH
TE3JIMTHHM, aH4YarvHa Te3 BaKT/IM 3UWIATHPHINHU KYRnaul XucoOur
éki  WDM-rexHonmorusuiapuid Kynnab, O6up ontuk Tona O
CUTHAJUIAPHM Y3aTHIUHH aMajra OLIMPYBYHM TYJIKHUHIN KaHaJlIapHUI
COHHHH OLIMPHUII XHCOOHTa.

BupuHuM BapHaHTHH Ky/Ulall, CHHXPOH pakaM/H Hepapxi
(SONET/SDH) TH3uMnapH KYIIaHWIaAWraH Y30K Macodaid aioi
TapMOKJIapuia, Oup kaH4a KUHMHYMIHKIap OunaH OOINHK, SABE
y3atum Tte3nurd 40 I'Out/c naH lokopu O¥ynraH oxupru ammapar
pajiapH¥ 3yJUIMK OuniaH KHMMaTJallMImura onub kenagu. Xo3upl
BaKT/Aa amasja axbopornapHu y3atui te3nurd 10 FOut/c Teznukra 31
O6ynran TDM xaHamwiapu KymnaHunmokaa. 40 ['6ut/c tesmuwim TDI
KaHA/UTAPHHH KYJUTAllHA TAbMHHIIOBYH aliaparypaiap SpaTHIMOKAA |
TAaKOMMIIMAIUTHPUIMOKAA. bByHnaH Tamkapun kymruHa Xxosuiapl
éTkusuirad ontuk tonanap 10 Out/c naH rokopu OynaraH Te3nukl
ax0opoTnapHH y3aTHII MMKOHHHH OepMaiiiy, YyHKU YHH ETKH3MLIJ
ToNanM ONTHK kabGen Tapkubuma, axOopotnapuu OyHpall y3artul
Te3MUrujia ToNaja lo3ara kenamuraH OHp Karop Tawscupiap Hasap;]
TYTHJIMaraH.

BupuHuKaH, Tonaja EPYFIMK HMMITYJIbCIADUHUHT KEeHraduLIuI
onmub KenyBYd  JUCIEPCUAHMHT MaBXYANMMrH axOopoTHH y3aTl
TE3NMCMHUHI YerapajaHuuinra onud xemaau. bup Mopmanm onty
TONaNapAa TYIMK XOJJarH AUCIEepCHs, XPOMATUK Ba IOJAPU3ALMUOL
momamu gucnepcus (IIMJI) napaas ubopat. XpoMaTtuk Iucmepc
KUHMaTUHH, Teckapy HIIOpajM Oucliepcusra sra 6ynran 6up 6¥na
TOJIAHM NUHHMATa ynam Hynu OunaH kamaiitupum MyMuH. [IM,
KHHAMATH, TEXHOIOTHANAPHUHI TaKOMUIIAlIMarauyiury tydainu rosar
KenyBuM, Tacoquuit Xapakrepra sra 6ynraH, DyManok IIakigar
EpYFIUKHH YTKa3yBYH TOJNIaHM KYHJANaHT KeCUMHHUHI OFMINM Ouia
Oormuk. [IyHMHTr y4yH XaM JOMMMI paBUIIJA MUCIEPCHSHH KOMIIEE
caldsnall HMKOHH 6 Maian.

VkkMHYMaH, y3aTHII TE3NUTHHUHT oumunm OwiaH ¢oto kady
KUNYBYH KYPWIMAIAPUHUHI CEe3yBYAHJIMIH Ba EpYIJIMK CHUTHAJ
PHHHHT 3JTYBYMCHHH axOOpOTIM CUTHajuiap OuiaH MOAYJALHANaHHI
YYKYpJIMI'A [acasiy, HaTHXaJla CHTHAJTHMHT HIOBKHHTA OYnraH HucOaT
Xam kamasgu. bynnait TancuprapHy KOMIEHCauMsanam ydyH KyIIumy
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paBUILa ONTHK CHTHan Ky4alTHpruunapy Ba pereHepaTopiapy
ypHaTunaau. BymapuuHr Gapyacu ONTHK anmapaTypajJapHUHI Mypak-
KabnaluMIIKMra Ba YHHHT HApXWUHHU OLIMIIKTa o6 Kenaay.

Tonanu onTHK aloKa TUHHUsTApH OyiHya axGopoTIapHH y3aTHIL
TE3NUIMHU EKH axOopoT XaXMHUHHM OIIMPHUIHMHT Ooluka HYnH XaMm
maBxyn. By Tynkuunapuu MynaeThmiexcopiail, sbHH WDM-texHono-
THACHHH Kymnawaup. WDM kynnaHunaaurad TH3Hmiap 6Mp BaKTHHHT
§3uaa KeHr CneKTpAard ONTHK HYpJaHUILIAPHU YTKa3syBuM ONTHK TONA
KobunusaTHra éku uHTepdepeHuUANaHMaiAMrad Ba ¥3apo OornaHMaraH
TYJKHH y3yHIMKIAPUHHMHT )Xyla KarTa MaKMyacHra acociaHraH. Xap
OUp TYNKUH Y3YHJIUTH EKH 1LY CIEKTPHUHT TYIKUH Y3YHIUTHMHUHT aHHK
6up Auanaszonu, Tona GViinab axGopoTiapHH y3aTyBYH y3apo OOFIHK
O6ynMaran onTHK KaHas 6YMO XM3MaT KUIaIu.

X03upru BakTAa KYIIHM TYNKUHIW KaHAJIIAPHUHT  TYJIKMH
Y3YHJIMTH XYZAa KHYMK HaHOMETpPapHH TALIKHJI 3TaH.

Oxupru #unnapaa OyHpaii TeXHONOTHAJAPHUHI PHBOXUIAHH UM,
AYyIeKe pexkumaa (GMp BaKTHHHT Y3KM/a HKKM TOMOHJaMa HyHaIHI/a)
6up Tona OYiina6 Oup-Oupura OGornuk OynMaraH o3narad OMNTHK
KaHAJIIAaDHU Y3aTyBYM TOJAIM ONTHK THU3UMJIApHA Ba TapMOKJIApHH
ApaTHLI HMKOHHHH Gepau.

WDM TexHOJIOTHACHAUHT ad3aLIuIu::
- KaHAJUTApHUHT YTKa3yBYaHIUK KOOMJIUATHHUHT FOKOPUIHTH;
- MabJIYMOTJIAPHH Y3aTHII TE3TUTMHHHT IOKOPHJINTH;
- OHUTTa ONTHK TOJIa OpKalK TpadHKIApHN MKKH TOMOHJIaMa y3aTHLI
MMKOHMHHHT MaBXyJIUTH;
- TOp OPaIHKIN APHUM ¥TKasru4wid JiesepiapfaH doiifanaHuLI
MMKOHHMIa 3rajuru (CeKTPHUHT HypiaHULl keHrury 0.1 HM);
- KEHI ToNocald KydaWTUpruwiapiaH  Ba SKUH KaHajlapHH
axpatvua ontik Gunbrpaapaan doifganaHuin HMKOHHATY;
- KYJUIlaHMJIaZMraH ~ MYABTHMIUIEKCOp Ba  AeMYyJbTHIUIEKCOpiap
HapXWHUHUHT ap30HJIUTH.

WDM TexHOJOrHsICH KAaMIHIHK/IaPH:
- AKMH dYacToTajlapHd KyutaraHga DWDM  TH3MMIapHHUHT 3H
KUMMaTOaxo osyieMeHTIapHaaH Oupu OynradH, uvuuiab uMKapagur
HYpJIADHUHI OKOPM MYBTaAWILIM TYJIKUH Y3YHIMTH  OYIMLIM,
TabMMHIOBYM TOp OPAIHMKIM SPHUM YTKasTHYIHM Jla3epiapHd T
KWJIHIIH;
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- MYJTbTHILIEKCOP/AEMYNBTHIUIEKCOp/Iap/la CUTHaJl KYBBATHMHHHI
3auIaluKIm;

- Kyn xomnapaa WDM KypuiManapUHHHI Ba BaKTAH MYyJbTHILIEK-
copnaml KypUIMaIapHHMHI HIUYH TYJIKMH  Y3YHIMKIapuHH MOC
KeJIMacJIury;

- KOMMYTalUMs TyTYHIapH cUpaTHHUHT NACT/IUIH;

- CaHOaT CTaHAAPTIAPHHUHI MaBXYJ IMaCIIUlH;

- MAaBJYMOTJIADHH Y3aTHILAA TYPIH TEXHOJIOTHATAPHUHT MabJIyMOT-
JapUHH  MYJbTHUIUIEKCOpNAll  JIO3UMAHId  Tydaiinm  Oowrkapui
MyaMMOJIapUHUHT 103ara KeJulH;

- OMp HeuTa TalyBYMIapHM OHp BakTAa Yy3aTHWl Hadakat
CUTHANIHUHr 3auduamuiura, 6aiky YHHHr Oy3unuiuMra Ba Oorika
KaHaIJAapHUHI CUTHAJIApUHH YTHLINra XaM OJIM0 Kenmamu.

6.1.2. WDM TH3UMHHHHT TY3H/IHIIH

Xosupry naiitna WDM MabiyMOTiapHH Y3aTyBYd aHajior
TH3UMJIap Kabd ONTHK CHHXPOH TH3UMIapaa XaM TYIKHH Oyiinua
Mynbsturiekcopnam (FDM) Basudacuuu yraifau. Uly cababnu WDM
TU3UMIIapH, 4YactoTa O6Viinua ontuk MynbrHniekcopiaosuun (OFDM)
TH3UMIIap HOMYHH onad. Jlekud OyHAal TexHoyorusnap OGup-6upuaax
xeckuH ¢apk kunagu. FDM na 6up éH wactora opanurura sra 6yiaran
aMIUIMTYJaBUH MOIyJIALMsAMAll — MeXaHM3MU Kynnanunagu. OFDM
MOJYJALNA MEXaHU3MKJA 3Ca, 3ATYBYH YacToTajlap ajloxujaa MaHbanap
(nazepnap) ma uwuwab uyukuiaaay. bByHpali curHammap Outra kyn
YacTOTalli CUTHAJIra MyJIbTHILIEKCOpiap €plaMuja OUplaluTUpUnanu.
YHUHT Xap OHp TalIKUA TONMYBYHCH (IATYBHUCHU) TYPAH CHHXPOH
TEXHOIUI UATAP KOBYHH G¥iiHYa MIaKUIaHraH paKaMild CUTHaJUTapHUHT
OKHUMJIapHHH, Macasad Outrta antyByd ATM Ttpadukny, Guinkacn SDH

1, yauHudcH 3ca PDH Hu y3aTulum MyMKuH. ByHHHT y4yH 30TYBYH,

VBYH TpadHkka MOC KEIyBYH pakamiIM CHrHan OuiaH

manadaad. Kyitunaru 6.1 — pacMaa WDM TUSHMHHHHT 610K
“YpcaTHIITaH.

310

www.ziyouz.com kutubxonasi



P E e
o M A

.

el )

V3aryeud xacu Kabyn xaypan xacM

Tonane onTax NREEA

6.1-pacm. WDM TH3UMHANHT Ty3HJIHII CXEMACH.

TUBHMHUHT y3aTyBuUM KMcMU Typau ManbGanapaaH N mawny-
MOT/Iap OKHUMHM (TallyBUWHHMHT TYIKHH y3yunurara sra 6ynran
KOMJIaHraH pakamd HMIYJbCap pakaMiiM KeTMa-KeTJIMIH) HH KabyJn
KHJ1agH.

Byugaif okumnap Moc keilyBud uHTepoelicnapna (MHT) kxalita
WLUTaHaAu Ba ONTHK MoAayasropaap (M) épaamuaa MoAy/LiLUsIaHaIH.
TynxuH y3yHnurura sra 6ynran MoaynsuMsIaHrad ONTHK TallyBYHIap
WDM MUX wmyasTHIUiekcopnapu €paamuja MOAYJIAUMANaHAAH Ba
KyudaiiTHpuiagu. YHAAH KeiHH 3ca YHKMILIJArH arperar oKMMJiap Tosnara
y3atunagu. Kabyn KunyBYM KucMzaa Tona YMKHLIMAAH OKHMM Kalyn
KUIMHAIY Ba Ky4alTHpHNaAW, AeMYNbTHIUIEKCOpNaHaAH SbHH TYIKHH
TalIyBYMra 3ra 6yiraH okuMnapra axparunand, (/1) aerexropnaHanH,
kupumgard ¢unsTp (P) 3ca y3apo YryBuM LIOBKHHIAPHH KaMaWTHPHLU
Ba JeTeKTOpJalifa IMOBKUH OapIOIIIMKHY OLIKPHIL YHYH KYJUIaHHIaaH
Ba /IM é&pmamupga neMonynsuUHANaHAaAM SABHH YHMKHIIAA KOAJAaHraH
6olnaHruyY MMITyJIBCIAp KeTMa-KeTJIMIH XocHN 6y namu.

6.1.3. WDM MyJLTHIIEKCOPJIAPHHE KyaJall

WDM HUHr OMpHHYM MYJIBTHIUIEKCODIApHIAa HKKHTA TallyBYH
(1310 uM Ba 1550 HM ) naH ¢oiipanaHunraH. YnapHHHT OpacHOaru
¢dapk 240 HM HM TAWIKWN KWUJIraHMMru (KaTTa opajiukHH) cababmm,
yNapHH 2XpaTHHIA Maxcyc GUIBTpIap Tanab KUTHHMAraH.

Xo3upru maifTAa KaHALNApHU XpaTHil OYiinya yuta KOHKYPEHT
TexHoNorus Kymnanunaad. lllynapaaH MKKMTacH HHTerpan ONTHKAITH,
TYAKHH YTKasrud MacCHUBHIard AuUGpakUHMOH MaHXapa acocHaa
antyBunnapud axpatuin AWG (Arrayed Waveguid Grating),
HKKUHYHCH OykiaHrad AW(pakKilMOH MaHwxapa EpaaMuia JITYBYHIapHH
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axparum CG (Concave Grating). YYHHUYH TEXHOJIOrHAAA 3Ca ONATAAr]
AHTH TEXHOJIOFUA CaTXuJa HNUCKpPEeT ONTHKA KYJIaHWnagu. ByHz
KaHa/UVIapHH @XpaTUIl Y4YyH Y4 VYI4amMiad ONTHK MYJBbTHILIEKCO
TexHoNoruAcHAaH ¢otinananmnany (3-D  Optics WDM). Ontu
MYJABTHIIIIEKCHPJIALIHM COJNMINTUPCAK KyHUJar# HaTWXKalapHH Kypul
MYMKHH.

6.1-orcadsa
Kanarap- 03)17({] ., ons-
¥Y3apo pu-
HHHT Kanamnap- | kenagu- | .
Texuo- . o yTyBuM |3aumAra
MaKcHMan HM KY9HpHIl | ran #yKo- | 7.
norus CYHHII | ce3yB-
o T (ab) YaHJIHK
(um) (ab) (%)
AWG 32 0.1-15 6-8 -5+-29 2
CG 78 1-4 10-16 -7+-30 2-50
3-D
Optics 262 0.4-250 2-6 -30 +-55 0
WDM

Xappanman kypunu® Ttypubauxu, 3-D Optics WDM, 6Geu
napaMeTpHHHT TYpTTacH O¥iiuya ad3amnukra sra Ba yuu HDWDM
carxurava 0,4 HM naH xam OynmaraH KaHaymapHu Kyuupuiuga WDM
TH3UMAApUAA KYU1all MyMKUH.

6.1.4. Tpascnopr Texnonorasjiapn 6unan WDM moaennnuHr
y3apo GofFnaHuLIK

Kyituparu 6.2 - pacmna WDM TexHONOTUACH ApaTHATYHra Kaaaf
Ba WDM  rexHONOrMACH ApaTHIraHZaH KeAMHTH  TPaHCHOp]
TEXHONOTHAJIHPUHHHT ¥3apo OOrIoBYM MOAEIIApH KYpcaTHIraH.

A B)
6.2-pacm. AcocHii TpaHCIIOPT TEXHONOTHANIAPHHHHT MOAETHHUHT ¥3apac
OOFIaHHUIIIH.
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A) WDM TexHoNOrMsACcH SpaTUIATyHra Kajap;
B) WDM TtexHonorusacH spaTuiiraiaad KeiuH.

WDM rtexHonorusicuraya 6yaraH MoJen, y4 caTXJaH Ba y3aTHII
MyXuTHAaH H0opaT 311 Ba OKOpU catxHUHT (ATM, IP) Tpaduxnapunu
ONTHK y3aTyBYM MYXHT OpPKAIM TPaHCMOPTIAIUTHPUII  YYyH
SDH/SONET uHTepdelicnapuHd  KymuraraH XoiJa  TpPaHCHOPT
MOJyJJIapura WHKANCynsus KHIMHUIIM Jo3um saiu. WDM tuszumnapu
spaTHIraHAaH KeHuH 3ca y3aTHLI MyXUTH Xucobra ojMHMaraH, yd €ku
TYpT carxnaH ubopar Oynau. Hatuxana xymau SDH/SONET xabu
WDM HUHT OpalMK carxu naitpo Oynmu. ByHmait catxuu ¢usuk
uHTepdelic TabMuHAAROM Ba y QHU3MK caTX oOpKaid Hadakar
SDH/SONET Ttexnonorusnapura 6anku ATM Ba IP TexHonorusnapura
XaM ONTHK Y3aTyBUH MYXHT OpKajJM YTUINHM TabMUHnaiau. Byunaii
WDM texnonornsach ATM sueiikanapunu Ba I[P nmaxernmapunu
HHKAnCynsuManaumnsy tanab kunagu. By sca y3 HaBGaTHa KaTTa HuIal
npoueAypacyHH, TpadUKIapHU TPaHCIOPTIAIUTHPULIHN IIYHUHTAEK
cap/iaBxa Y3YHJIUTHHH €Tapii Japaxaga KaMalTUpHIIHH Ba TpaQuK-
JIapHH y3aTHII CHQATHHU OLIMPHUILIHH TABMUHNAMIH.

Kyfingarn 6.3-pacmaga WDM ja MynbTHIIEKCHpNAll CXeMacH
KypcaTuiraH.

KypHiU-SHKAL TOPTALPR KupHumars T3nKun yTKasrawiap

6.3-pacm. WDM pa MynbTHIIIEKCOpALl XKapagHu.

MynbTUnEeKCOpNap Ba JeMYAbTHIUIEKCOPNIAp yMyMaH oOJraHia
[IacCUB KypunMaliap xucobnaHand. YHHHI MIDH TYIKUH Y3YHJIMTHHH
ce3yBuaHmMrura 6ornuK Oyaras yura oMHa OHIIaH XapakreplnaHauu:

1) 6ypuyakiu qucnepcus;
2) uHTepdepeHUHS;
3)  cenexTHB IOTHJIHLI.
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IOxopuparu 6.3-pacMia MyJbTHIUIEKCOP/AEMYIBTHILIEKCOpIA
6up-Oupunan TYNKUH  §TKa3yBY4H IUIaCTHHalIap coHM Ounan ¢ap
KMNagu. 6.3.a-pacMaa EpyriHk KaHaJLTapUHHHT HUFUHIAUCH (Tywnaérrai
CHMIHAJI) KUPULIAATH TYNKUH YTKa3TH4 OpKaNM TYIKUMH ¥TKa3yBdl
IUIacTHHara Tyumwaaw. YHAad KkeHuH 3ca audpakuyoH maHxap.
KYpUHHIIAAATH XYAa Kyn &pyriHk YyTkasruuiapra Oymuuagu. Bynn
xap O6Hp OonTHK KaHad EPyFIUK YTKa3rH4 KYpUHHIIKWIA TAaCBHUpJAHAIH
KeitmH sca Oy curHauap ofHa lo3acuia akc KalTaiu Ba YJNapHHH
uHTepdepeHIUACH TYFPHIOBYM, TYIKUH  YTKa3yBYM IJIaCTHHKAL:
Tymanu. By epna Typnu TYAKUH Y3YHIHMKIApUIra MOC KETyBYH MYXMTI
MakCHMyMitap Xocun Oynamy. MakcCUMyMIapHUHT MYXUTIM KY4HpH
JUIM  aIOXUAa ONTHK KaHAUIapHM KUPUTHUII-YHKApHLI yuyl
Mymkamnanrad. Kupdmjard TYNKMH =~ Y3YHJIHIH YTKasTHWIapHHH
Kydumumnra Gornuk. MynpTHnnekcopnaml kapaéHuja Xyagy Lo
TYNIKMH ~ YTKasTHYIap aloXufa ONTHK KaHaIapHU KHPUTHLI Y4yl
Xu3Mar KunaagMm. 6.3.0-pacmaa xydT TYIKUH YTKa3yBUM ILTACTHHA
JApHYHT KYJUIaHWIMLIM, ynap OakapaauraH o¢ysHkuusiap Ounai
dapxnanann. By epna ¢okycnam, KaHaJsIapHH aXXpaTHLI, aNOXHI
IMacTHHaNapAa aMajira ouaaid. MyabTHIIIEKCOpNap Ba AEMYJBTUILIEK
copnap mnaccuB Kypuimanap Oymrannury cababnu Mabnym 6]
MHUKIOpIa CHrHanHd 3aucdnaumtupaau. By Kypunmanapnarv #yKoTun
10-12 16 ra etamu, WYHHHr y4yH OyHnmali #ykoTHLIIapHU TYFpuilau
Makcagula yJapHH ONTHK KBAaHT KydyalTHpruuwiap OWnaH TabMHHIau
JIO3UM.

6.1.5. WDM caudaapn

WDM MynbTHILIEKCOpNIapH y4 Typra OynuHanu:
« opatmard WDM;

¢ 3uunamras WDM;

« oxopy 3pwiamiran WDM.

Hly mafitraya OyHpali MyJNBTHUIIEKCHD TYpPJapHHUHT OpacHj:
auuK Oup OynuHran uerapa ¥k oau, nexuH Alkatel kommanusAct
MyTaxaccucjapyd ToMoHuzaH WDM TusuMiapuHu KaliTa uunam yqyr
afipum dyerapamap Mamxyn Ba (G.692 cranpmaptd Oyiuua «TYIKUE
pexacu &kH 4YacTOTaBUil pexka» ned aTajyByd KaHal pexxacu Ounar
6ornuk. Illynra GoFmuk Xonma TYJKMHIM EKH 4YaCTOTaBMH KaHas
Pe’KaCHHMHT LIKaNacy KyJUTaHUJIaau. Ynapra KyHuaarunap KHpaiu:
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- 200 I'T'uy pan xaM OynMaraH KaHaJUTapHH YacTOTaBHM KY4YHpPYBYH
WDM  Tuzumnapu, ynap 16 pan kyn OynMaraH KaHaJUIapHH
MYJbTHILIEKCOPall UIMKOHHHHU Oepaay;
- 100 I'Ty pgaH xaM O¥nmaraH KaHalJapHH 4YacTOTaBHH KYUHpPYBYH
DWDM Tusumnapu, ynap 64 paH kyn OyiamaraH KaHaJulapHH
MYJIBTHITIEKCOPJIALI HMKOHUHH Oepanu;
- 50 [Tu maH kam O¥nMaraH KaHalJapHH 4YacTOTaBHM KY4YMpyBYH
HDWDM Ttusumnapu, ynap 64 paH kyn OyiMaraH kaHajnapHH
MYJbTHIUIEKCOPJIALl HMKOHHMHY Gepanu.

6.2. DWDM TexHOJOTHACHHHHT ad3alIHKIapH

TenekOMMYHHUKAUUAHHHT OAaTHArd TEXHOJOTHACH, OUP ONTHK
Tona Oyiinya OWTTa CUrHaJl y3aTUIUl UMKOHUHU Oepagu. TYAKUHIK EKH
ONTHK 3HYNALUTHPHULI YCYNIapHHHHT MabHOCH LyHJaH uboparku OyHaa
6urra Tona G¥iina® SDH HUHr Xyza Kyn ajoXWaa CHIHaJIapHHH
Y3aTUILUHM amanra OLIMPHII MYMKHH Ba ILUYHra MOC Xojga ajloka
JUHUACUHMHI YTKA3yBYaHJIMK KOOMIMATH XaM OlIaau. bByupaii
TEXHOJIOTUS, TYNKHHIAPDHM FOKOPH 3UYJAIUTHPYBYH TEXHOJOTHS
Tapkubura kupagu Ba 6y AT&T komMnaHHsSCH TOMOHHAAH APATHUITaH.

DWDM (Dense Wavelenght Division Multiplexing) — tpaucnopt
TEXHOJIOTHACH OHMTTa ONTHK XY(PTINK OpKanM yH4a KaTTa Oynmarau
Te3NMKHU TabMUHIaRIU. ByHra 10KOpH TE3NUKIN TYNKUH Y3YHIHUTHHH
MyNbTHILIEKCOpJALl OpKanu oSpuumnamy. ByHna xap 6up ontuk
KybTiuk opkanu Oup-Oupura Gornuk  OynMaran Oup Hewa OKHMM
y3aTHUNag{ Ba YNAapHHHI Xap OMpH Y¥3HMHUHT ONTHK AMANa3oHWra ara.
ByHpait Kypunma 16—128 kaHanHu Ky/ulam HMKOHMIA 3ra Ba YHHUHT Xap
6upuna waddpod xongarn Ttesmuru 100 Mout/c nan 100 Tout/c raua
6ynran axG0pOTAH OKHMIIAPHH y3aTHLIH MyMKHH.

DWDM MarucTpa/ulapiHH KypHILAa, IOKOPH TEXNTHKIH aOOHEHTHH
yJoBYH HHTepdeiicnapra sra 6ynran  DWDM MynsTHIIEKCOpNapUHH
Kymnaw no3uM. MynbTunnekcopiaap opacHaard macoga 100 kM Hu,
pereHepaTopnap opacuaari Macoga aca 500 +600 kM Ba yHZaH KYIIHH
Tawkua kunagu. Mycraxkam DWDM TapMOKJIapMHH KypHII Y4YYH 3Ca
Add-Drop (OADM) (KUpHII-YHUKMIIHH TabMHHJIOBYH) MYJIBTHILICK-
copnapy KynnaHunagu Ba OyHpaii ontuk catxiaryu DWDM marucrpan-
Japy (ONTHK CHTHaJHH 3NEKTPUK CUTHaira YsraptupmaciaH)
TapKajlyB4d ONTHK TPaHCMOPT TapMOTHHH TAWUKAI KHJMII HMKOHHHH
6epanu. Bynpmait TexHosorus é€pmamppa OGUTTa ONTHK TONA OpKaiH
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2 I'6ut/c nu 10 Ta KaHATHM 3U4NAll MYMKHH. ByHaa EpyFiuk oKuMIiapy
Typnu TYNKAH Y3YHJIHKIapHIa Y3aTHaad, spHH OuUp Tosa O¥iinat
ro3naraH craHaapt kaHawtap (160 taraya TYNKHH Y3YHJIMK) HH y3aTHH
MYMKUH.

DWDM HHUHr NOpHHUUIIHAT cXeMacH xyZda opnuil. bynnab
TexHonorusaa 6up tona opkaad SDH HHUHT OHp HeuTa ONTHK KaHAIUHE
y3aTHHI y4YyH, CUTHAJJIAPHUHT ONTHK TYIKMH Y3YHJIMKIApH ¥3rap-
TUPHNAAY, MYJIBTHILIEKCOD EpaMHia ylap apaialiTHPUIagH Ba ONTHF
JMuHuAra Gepunanu, Kabyn KWTyBUH IYHKTJa TeCKapH >xapaéH aMajr:
omagy. 6.4-pacMaa ONTHK MyJLTHILIEKCOP Ba ONTHK AEMYIBTHIIEKCOL
KypcaTHIITaH.

ONTUK
ASMY N TUANEKCOoP

- et

ONTUK TONa

onTHK
MyNLTUINEKCOR

A N Nk

6.4-pacm. ONTHK MYNETHILIEKCOP Ba ONTHK JEMYJIBTHILIEKCOP.

ByHnaif TeXHOJOTHA TYpiM TYJKHHIAp OKMMHHHM axpaTub onuin
yUyH Maxcyc aHHKJIHKra sra 6ynran KypunMa OMIlaH TabMMHJAHIaH.
Ontuk TojaxmaH YTraHja CHrHas cyHraanurd Tydaiiny yJapHH
Ky4aliTHpHIN y4yH ONTHK Ky1alTHpruunapaaH donananunanu. by aca
MabJIyMOTIAPHH ONTHK CHTHAIAH JEKTPUK CHTHANITa §3rapTHpMaciaH
4000 xM raya ysatumi WUMKoHMHH Gepaau. DWDM Ttapmoxjaapn
Kyifingaraua acocuii ajpsajankiapra sra:

- y3aTHHI TE€3JUTHHUHT FOKOPHIIMIY;

- Xaska Ttomojorusacud acocuaa 100 % M 3axupaHd TabMHHIALI
HMKOHHSATH;

- OITHK TONaJard KaHautapHuHTr maddodauru Tydaiinu kaHan
caTXua Xxap KaHJal TeXHOJIOTHAHH KYJlall HMKOHUSTH;

- ONTHK MarucTpajijard KaHajlap COHHMHHM COJJlardHa OLUMpHIN
HMKOHHATH.
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6.2.1. Hlaxap mapoatnaa DWDM TexHOJIOrHSICHHE KY/L1a1

Illaxap wapoutuaa DWDM Hu k¥miaw, acocan Metro DWDM
neitunamgu. bByHmall ycyn TpaduKIapHUHI XHMOSCH, HILOHYWIH
MeXaHU3MIIapAaH KUJIMHTaH Xallkajiu KOHQUrypauusana KyIJUlaHHIaIu.
WUnoxu OopHya TyryHiIapHHHI Hapxu yHYa karra GynmaraH 12 Ta
TYNKMH Y3YHJIHUTHHH axpatuiura MymxamianraH OADM mynbTuiiex-
copnapupaH doiinananunand. bBupop TyryHaaH Oomka TyryHra
ax0opoTiapHH y3aTUII y4dyH, ¥3apo Oup-Oupu Ounan GornaHran Oup
Heua opanuk TyryHnapaaH ¢oiinananunaau. byHaail TexHOnOruaapHu
KyJnam opKajiu:

- HYKTa-HYKTa Ba Xajika TOTOJIOTHACH acoCHAa MUJUIHIT Macll-
Tabaru onepaTtopJapHUHI IOKOPH TE3MUKIH TPAHCIOPT TAPMOKJIAapUHH
ApaTHLL;

- TYpIH MNpOoTOKONIapRaH (ofinanaHumaguran Ba OKOPH
y3aTHII Te3NTUrHHU Tana® KUIYBYM XyZa Kyn doiinananyByunap
Kynnamra MymDKalIaHraH KyBBaT/IM Ulaxap TPaHCIOPT MariCTPajuHU
spaTHIl MYMKHH.

DWDM kypunManapH 4 Ta acocuif TyryHra 6yinHanu:

- onTHK TepMuHan mynabtHIiekcop (Optical Terminal Multiplexer-
OTM);

- pereneparop (Regenerator-REG);

- ontuk Kydaittupruu (Optical Line Amplifier);

-  KMPHUI-YMKMLUIIM ONTHK MyjbTHIUlekcop (Optical Add Drop
Multiplexer- OADM).

OnTtHk  TepMHHan  MYJBTHIUIEKCODP  OXMPIH  CTaHUWsAIapaa
KOMNAIITHPHIAAN Ba TYPJIH TH3HUMMAPHHUHT CUTHA/UTAPUHH TYJIKHHIH
3UUIAUIHHE aMajra OlIHpaaH:

- OINTHK KyYaiTHPrH4 CUTHaNHHU Ky4aHTHpaaH;

- ONTHK pereHepaTop TrYypYXJIH CHUTHATHUHI IIAKIWHU Kaiita
THKNANOM, JDKUTTEPHH nacaliTUpagd Ba CUTHAJIHUHr [IOBKHHTra
HHUCOATHHH AXIIMIANIH;

- KUPHII-YHKHUHLIHA MY JbTHILIEKCOpAapaa acocaH ONTHK
KaHallapHH KHPHTHII Ba YHKAPHII aMalra OLIHPHIIALH.
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NXESCON NXFC

{Ei

Colored Wavelangths

§5-16.2/.-152
interface //

44
4 +
SDH/SONET
/x-rate Service

x-rale Service

igi Metro6040

[Mi Melro6100

!
S

4
b
Metro DWDM Solution _

. Metro6020

=

EY

SR

GE PDH x-rate Service

Cascade Metro6040

6.4-pacm. Metro DWDM kypuJIMaNapHHHHT TAPMOKAA K ITaHHITHLLIH.

6.2-xcaosa
DWDM cranaapri

TH3EM caTXH

Xaxmu, [ouT/c

100 (2.5 I'6ur/c nan 40 Ta kaHan)

TASUMJIK JacToTa

dopmar OC — 48 (STM-16)/ OC- 48/ x
STM-16

YacToTaBHuii pexacH 50ITn

MymxkuH 6Ynrad 5 cexuns 25 16 (500 kM)

KOHGHTYpaLHACH 2 cexuus 33 J16 (240 km)

Xatonuk naitno 6yiysun <10

Kanax unrtepdeiicn

®opmar

KHCKa opanuk Macoda
STM-16/G.957 1-16& S.16.1
oHc HYHaTH HiloBaap

Kupum curHamu catxu, 16

-18 nan -3 raya

Ynkui curHainu catxy, Jo

-5+£0.5
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Kuprusunagurax
HYPNaHHIUHUHT TYIKHH
Y3YHJIMIHY, HM

1250-1600

TapmokHn 60lIKapHII

Bouu(apyB TH3HMH

WaveWatch™ CIENA Huur
SNMP éku TMN MaxcynoTu

Cranpapt uHTEpdeiicH

VT100(TM) acuuxpon RS-232,
Telnet,

ITU TMN, TL-1, SNMP opkanu
Y30Kra ynaHui

KanannapHuHr Hura
KOOHJIMATIIMK MOHHTOPHUHIU

SDH capnaexacunaru B1 opkanu
KaHATHHHT OMT/IH XaTOJHIH, Xap
OMp KaHaJJarH ONTHK KyBBaT
Ha30paTtH

Y3oxaaru uHTepgeiicnap

RS-422/X.25 (TL-1 untepdeiic),
1P/802.3 10 Base 10Base-T
OpKaIH

OnTnk XM3Mar KaHanu

2.048 Mb6urt/c 1625 HM nH TYAKUH
y3YHJIMKIa

TanmuBOT 0ViiHda TaBcH)

TabMHHOT Ky4naHuiu, B
JOUMHIi TOK

-4 naH -58 raya

40 xaHanHHUHr Tanab KMnagurax
KyBBaTH, BT

Tunuk 800 1-ycTyH
(MakcuMyM)925;
Tunuk 1000 2- yeTyH
(Maxcumym)1250

Ky#innaru pacMaa, ax6opotyiapHy y3aTyBYH CTaHAApT CHHXPOH
TApMOKIap Ba Xap Oup kaHanHuHr ax6opor xaxmu 2,5 6ut/c,

10T'éur/c Ba 40 I'Gut/c

6ynran

CHHXPOH ONTHK  TapMOKJap

(SDH/SONET) na DWDM-TeXHONOMHACHHH Kynam xucobura Tonanu
ONTHK aNoKa JUHMUANAPUHUHT YTKA3yBYAHIHK KOOMIMATHHH OLIKMPHIL

HMKOHHATH Kapa6 YHKHITaH.
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OC-768 (2,5 F6uric)
0OC-192 {10 Fémric)
f1oc-28 (46 MBwvic)

e X

6.6-pacm. Ontuk Tona 6yiinab yzarunanuran axGopoTHUHT Xap 61p
KaHAJIAard y4urta Te3IUrH Y4yH MYyNbBTUILIEKCOpJIaHaIuraH CreKTpan
KaHaJUTApDHUHT COHUTa OOFNaHHILA.

By epma: x- crmektpan kaHamnap coHM; Y-Outra Tona O¥im
ax0opoTiapHU y3aTHLI TE3JIMIH.

PacMzan xypunu6 typubauke, DWDM-TexHonMoOruscH, OMNTE
TOJIAaHUHT ¢hakaT 6utra waddod napyacuia ToNAM ONTHK KAaHATHHI
YTKasyBYaHIUK KOOWUJIMATHHM Oup Hewa TOHMT/c raya OLIMpHI
MYMKHH.

6.3. CWDM TexHOJIOTHACH

CWDM rusumnapu ojaraarn WDM Tusumnapura HucOataH aH
Kynon avHu 20 HM vacToTanap TYpHaa KyuiaHunand. Arap 8 Ttan:
optik WDM kaHannapu Tana® kKHAMHCa, yHaa kummatbaxo [JWDI
TH3MMJIaDUHU YpUH ANMallTUPYBUYH CHATHAA Kapanaziu.

ByHjaa#i tusumiap OupuHYM HaBOatTia WIaxap TapMOKJIapuaa &k
«Metro» (apHM HHMIN3 agabuétnapuna onaudru 1EEE 802.6, ISO/IE
8802-6 cranmaptnapu OVitnua MAN-Metropolitan Area Networl
cuHday, yu catxin (LAN, MAN, WAN) TtapMoknapaa KyanaHu
6ominaras.

ITU-T wuar G.694. 2 Ttaknudura 6uHoan 20 HM KajamiH |
TalllyBYHMIaya KyJiiail TaBCHs STUJIraH.

CWDM texsonorumsacu Gigabit Ethermet HMHr Oup Hew:
KaHa/MlapMHY, ¢U3MKaBUil ONTUK TOMAHHUHT OHMp >xydTHra TYJIKHHI
(cmekTpar) 3uunaml y4yH XylnaHwiagd, Oy 3ca Tona pecypecHH
Texailld Ba ONTHK MYyJbTHUONEKcOpsapiaH ¢oinanaHub sAHI
TOIOJIOTHK eYyHMJIapra 3ra 6¥IMi HMKOHHATHHH Oepany.
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CWDM TtH3uMNapnja €HMa-€H TypraH ax0opoT KaHalJIJApHHHHT
CIeKTpJapd aH4YarMHa y30K Macodama xoinamraH Oymub, y4HHUH
waddod oitna yuyH onaraa 20 HM ra (2500 I'T'w) Tenr 6¥nanu.

CWDM TexHOJIOTHACHHHHI acOCHM MakcaaM, ONTHK ajioKa
NUHUACHHHUHI ax0opoT CHFUMHHM Tana® Japaxacujaa d>yJa ap3oH
Hapxpa (DWDM ra HucGaraH) keHradtupuimaup. Ywby Makcaara
KaHaJlap opacHa KeHr CIeKTpal opajMkJiapAaH ¢oiifianaHuil OpKai
SpHUIIKIIATH.

3amoHaBuit CWDM kypuwnmanapuaunr kymuumaurk C Ba L
JUana3oHHH Ba KHCMadH S auanasoHHM sramnaiiad. Kuxos3napHHHT
MYBOQHUKIHTHHY TabMHHJALI YYyH Xajlkapo TeleKOMMYHHUKaIHs
urtudpokn  (ITU-T), CWDM kavannapu TYNKHH Y3YHJIUTHHUHT
CIEeKTPOH COXaJIapHHH aHHUKJIay Ba KaHalap opacuaard macoda 20 um
ra TeHr KuIub OAMHAM. YHJaH TauIKapd aH4a WJIrapurd TH3UMIap
CWDM gnaH 800 HM TYNKHH Y3yHAHTH arpodHua HMLUUIIOBYH KyN
MORATH TONANM aloKa JUHUsANapuaa ¢oiinanaHa Gouutamrad. bysnait
TU3UMJIAp UKKHN €KH TYPTTa KaHAHH KyBBaTiail ONanu Ba y30KJIHK 2 KM
aH kaM O¥nraH xomnapaa ax60poTHH y3aTum Te3nuruHd 500 M6ut/c
JaH KaMpOK OYTMIIMHYU TabMUHJIAHIH,

KynnanunaguraH TYJAKMHIM 3W4TalITHPYBYM TU3MMIIAp OUMp Heva
BapHaHtjlapra osra. 6.3-xazBanga TacHUGJAHUIIMHHHFT 3HF Kyn
TapKaJraH BapuaHTH KeJTHPHUJITaH.

6.3-xcadsan
HDWDM
CWDM (3u4 DWDM (3uu (roxopHu
6ynmaran CVY) cyY) 3UWIKKIArH
cy)
Kanannap 1,6 um
opacuaaru 20, 25 HM 200, 100, 50 3’54 ‘1*2'“ SIT
Macoga Ty > B
JlnanasoH O,E,S,C,L S,C, L C,L
Kanannap conn | makcumym 18 Ta | yunab/to3nab yHiab
Hapxu nact IOKOpH IOKOpH
By epaa:

O — 6bupnamun auanasoH (Original, 1260-1360 um),

E — kenralitupunran guanasol (Extended, 1360-1460 um),

S — kucka TynkuHu auanasoH (Short wavelength, 1460-1530 Hm),
C — cranpapr quanasoH (Conventional, 1530-1570 um),

L — y3yn tyaxkunnu guanasod (Long wavelength, 1570-1625 um).
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CWDM TexHONOTHACH KaHalap OpacHiard HHTEPBAJIHHHI
eTapnuya KaTTajauru 6unad taBcugunanann. (20 M &ku 25 HM), Oy 3ca
yHra Gomka WDM Ttexnonmorusnapra HucOaTradH KeHr 4YacTOTalaf
coXacura 3ra OYIHMINIMHH TabMHHIAWAU. By ONTHK anoka TH3UMIIapk
yuyH OMp HedTa CTaHAapT 4YacToTajnap AuanaszoHu («maddodnur
oOifHacu») ra sra 6ynum uMkoHHHH Gepamu. CWDM rtu3umnapupa 1§
Taraya KaHaJl TalUKWJ KHJIHID Ba Ky MOAZAlIM Xamzaa OWp Mompmair
TonanapaaH ¢ofganaHum MyMKHH.

Hlynra xapamacman CWDM TH3MMIapuaa MKKHTa MyaMMC
MaBXKyn:

-aHYa KMYMK OYnaraH TYNKMH Y3YHIHKIApHAA JeSApIH HKKE
Mapotaba kynm HYKoTHIU Mamxyn, Oy 3ca ysatuuml MacogacHuHF
ce3unapiiy gapaxajia kamalTupaniy;

- tonaga rugpokcun OH rypyxuHuHr MaBxynauru cababmu 138:
HM TYIKMH Y3YHJIMIHAA IOTWINII NMHKMra 3rajiira cababnu xaHanap
coHH O¥iiMya YeknaHHIIIap MaBXyA.

CWDM rtusumnapuna Ourra kaHan Oyitmya ysartum tesznuru 2,°
I'6ut/c 6¥nranga 16 kaHan 6yinua 40 ['6uT/c Te3nuK TabMHHIAHAAU
Arap TuzuM 1270-1610 HM O6ynraHma TYAKMH JAHana3oHHAAH
tdoiinananca, yHu FS-CWDM Ttusum (Full-spectrum CWDM)
Jerunanu. Xo3upru Baktaa CWDM TexHonorus y3okJIHK MapaMmeTpH
6yfinua DWDM TtexHonorusara KyHunaguraH TtanabamapHu OakapH-
MHIIHHH TABMHHJIAWY MYMKHH.

CWDM KypHJIMacH y3aTHJIaAuraH axO0pOTHUHT HXTHEPHH TypH Ba
UXTUEpHIT Te3nurH ydyH wmadpdod xucobraHagyd XaMaa Marucrpai
TapMOK Ba yJIaHHUIU TapMOFH opacupa 6yruH 6ynumu mymxuH. CWDM
TEXHONOTMACH aXOOpPOTHH Y3aTHINHUHI TYpPJH MpPOTOKOJUIApPUra
uHBapuaHTAMp (OOFNHMK 3Mac). by aca sroHa TpaHCOPT MYyXHTHAa
TYpIH TENEKOMMYHHKAIUA XHU3MATIapUHHHT SPAaTHIHII MMKOHHATHHH
TabMHHJIANUOU.

CWDM rtusuMmiapujia KaHalIapapo 4YacTOoTaBHH MacogaHHHT
y3oknura DWDM TH3UMIapra HHcOaTaH axkTHB Ba [1acCHB
KOMIIOHEHTNAp HapXMHMHI Ce3WjapiM JAapakaja ap3oH OynMinura
HMKOHHAT spaTaid. Y3aTHII TU3UMHHHHF MyKaMMaJUTUTWra Kkypa
CWDM TexHOJOrMACH TYpJH TapMOK TOMOJIOTHUACHHH KOHCTPYK-
UHSIALl KMKOHUATHHH Oepany.

Vnapaan kynpok KyljiaHHIagWraHIapHHU Kapab YMKaMu3:

«HYKTa-HyKTa» TOMONOTHsACH. AX6opoT kaHayutap 6yiinua MKkUTa
HyKTa opacHaa y3aTinafd. Typau TonanapAaarH OKHMIIApHMHT

322

www.ziyouz.com kutubxonasi



OupialMi/aXpalidiil - pyii OepaguraH TyryHiapuga MyJbTHIUIEK-
cop/neMynbTHILIEKCOpsiap ypHatunany. ByHaaH Tu3sumnap épaaMuaa
Ky COHJIM BHAEO Ba ayAuo MaBJIyMOTJApHH BaKTHHHT pean
Macutabiuja ONTHK TapMOKAA TONAJApPHUHI YEKIAHTraH XOJNKAA Xam
y3aTHIUI MacanajapUHH €YU MyMKUH;

TapMOKJIaHYBYH TOMONOrHs. AXOGOPOTHH TYTYHAAQH TYTYHra
y3aTHLI aN0XHJa KaHAJNNApPHHHT KUPHTUIL/YUKApUILK #yara KyiuiaraH
OpaJIMK TYryHiap Opkald amanra owagd. Opaiuk TyTyHJapAard
AYKOTULILIap XMCOOUTa anoKa Y30KJIUrd OUpo3 kamasau. Bynaail Tusum
TPaHCHOPT MarucTpajlapuia, HedTras ysarMmanapuaa Ba Oouika
JaBoMiIH oObeKTIapia BUAEOKY3aTyBlapaa KyJUIaHHIaH;

«XajiKa» Tonosnoruacu. ByHnai Tonosorus napaMeTpHH KypUKiIam
MacaJlaCHHM Xall Kufagu. «Xalka» y3uirad Xonja XaM TapMoK
HUXTHEPU TYryHnap opacuja axOOpOTHU y3aTHLI KOOMIHUATHHM cakyiab
KOJajH.

2002-finnpa xankapo asnektp anoka utrtudoku CWDM TH3uME
YUYYH 3JITyBYH 4aCTOTAHH aHUKJIOBYM CTaHJapTHH Kabyn kunau — ITU-T
G.694.2 TaBcuscu. Ywby TaBcuara kypa C, S Ba L mawnym
AuanasoHnapaad tTamkapd CWDM TH3uMiapuia HKKUTA SHTH TYJIKHH
Y3YHJIHKAAry [uanasoH naitno 6ynaau — auanason O (1260-1360 HM) Ba
nuanasoH E (1360-1460 um).

CWDM TtusMMiaapd HucOaTaH kaM COHNH ONTHK KaHA/IapHH
(16-18) TabmuHnaiinu, nexuH Oy — xkaMuuiauk aeb xucobmaHMaciauru
Kepak, YyHKHM, KaHaIIapHUHT OyHpai confja OYnMInM, ojgaTaa, anoka
ONEepaTOPIApHHUHT YTKa3sHIl cOXacHAarH 3aMOHaBHH TanabiaapuiaaH
yeryHaup. CWDM TH3umitapuaard KYIIHH KaHUIADUHMHT TYIKHH-
napu opacugard MacodaHuHr HucOGaTtaH kaTta OYIWINM KUpHLL/YH-
KHULTH onTHK MysnbsTHmiIekcopnapin (OADM — Optical ADD-Drop
Multiplezor) Ba ontuk kpocc*kommytatopnap (OXC-Optical cross
connector) y4yyH ap30H KOMMYTalLlMsjlalll 3JIEMEHTJIApUHUHI SpaTH-
JIMIUKIa HMKOH Gepaiy.

Ha3sopar caBonaapu

1.WDM TexHONOruACHHU KYJUIalaaH Maxcag Huma?

2.WDMuu TH3MM KaHAail Ty3unuuira 3ra?

3.WDMHuHTr kaHaa# a¢3amivk Ba KaM4HIHKIapUHHU Ounacus?

4. WDMnu TM3MMIapAa KaHJail MyJIbTHIUIEKCOpIap KylaHunagn?
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5.WDM Tu3MMNapH TPaHCHOPT TEXHOJIOTHLIApH OHNaH KaHpak
6ornanumura sra?

6.WDMpa MynbTHIUIEKCOpIIALI KaHAaH aManra omanan?
7.WDMHHHT KaHAail cuH$napuHy 6unacus?

8. DWDMpa curHannapHH y3aTyll Kagaait amanra omaau?
10.1axap wapoutusa DWDM xannaii kynnanunanu?
11.WDMpar DWDMra yTuiu Huma y4yH 3apyp?
12.CWDM TH3uMnapuHuHT ad3aniauru HuMaga?

13 Kanpait makcaanapaa C WDMinapH# Kynnaur MyMKHH?

14. TapmokHHHT KaHzail Ttonojdorusnapua CWDMuu «jsiam
MYMKHH?
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viI 5O5. MYJbTUCEPBHCJIHN TEJJEKOMMYHHNKANNA
TAPMOKJIAPH TY3WIHIIMHHUHI TEXHOJOI'HK
ACOCJAPH

CyHrry ¥H HWIHK, WKTUMOUH-CHECHH, HIIA0 YHKapHLI, HIMMH,
ManaHuif Ba Oollka TypAard coxanap TypiaH-TyMaH ax6opotniap
Xa)XMHHH IOKCAK Aapakajia oMpuil 6unaH TaBcudaaHagu. Xucobnaam
TEXHHUKacH BOCHTallapuiaH (oifanaHUIIHM KeHralTUpUII, XaMza
TYpIH KYpH-HHIIZArd ax0opoT THU3UMH Ba TApMOKIApHHH TalLKHJI
3THIL, «ax60poT OYIuru» ned ataca 6ynaguraH, y3ura Xoc MyaMMOHH
euru6 VyTuwr WMMKOHMHHM Oepanu. Tapakkuii 3TraH JaBlaTapHHHT
XaJkapo Taxpubacura kypa, ax6opoT—xucodnain TeXHONOTrHANapuIaaH
yHyMId  ¢olifanaHWlI, YHM 3aMOHaBHH  IOKODH  Te3JIMKAArud
TeNeKOMMYHHKaLHs TH3MMIapu OunaH yifryHnamyBHia €paaM Gepaau.

3aMOHaBHIl TeNeKOMMYHHKAaLHUsA Ba KOMIMbBIOTEDP TEXHOJOTHANApH
YAFYHIUTHHHHI  SIKKOJL MHMCONM cHdaTHaa rnodan KOMIbIOTEP
TapMOFHHH — HMHTEPHETAA TYAUK ¥3 aKCHHU TONTaHJMIHHU KYpHIU
MYMKHUH. HIYHHHT yuyyH TenekOMMYHHMKalHs Ba TAKCUMJAHTaH TapMOK
ySANAPUHHHT Ky4iM Y3aTHLl TapMOKJapura acocjaHraH 3aMOHaBHi
ax6opoT  MH(pacTpyKTypacMHM  LIaK/VIaHTHpMaf, pHBOXNAHTaH
naBnaTHU Oapno 3THO OynMaiinu. ByHpaH TallKapu KeHT MOJOCAH
y3aTHLl TapMOK/IapH acocuia TeNeKOMMYHHMKALMS XW3MaTJapHHH
6ocku4uMa-00CKHY PHBOMUIAHTHPHIL, XH3MATJIAapHH IUAXCHINAIITHPHIL
Ba TapMOK/JApHH WHTEJJIEKTyaJUTAIITHPHLI, TeIEKOMMYHHKALUS Tapak-
KUETHHHHT acOCH# TaMoiuNmapuaaH XxucobnaHaau.

3aMOHaBHII KOMNBIOTEpP Ba TEIEKOMMYHMKAUUA TEXHOJIOIMA-
JIAPUHHHT ¥3apo OUpAallyBH, HCTEBMOMYH YUyH XMIMA-XUJI XU3MaTIap
TypkyMHura Oo#f ©yaraH TenekoMMyHHKaUUABHiT-axO0pOT TapMOFUHH
sparyiura UMkoH Oepamn. llly ¥puHIOa TeneKOMMYHHKALMAHUHT Gapya
TypAard WIMHH-TEXHHUK TapaKKHETHUHHHT OSHI CYHITH IOTYKJIapH
(cuFHamIapHH pakamid Taxpupiaall TaMOWHJHM, KEHI [oJocaln
KOMMYTalU Ba MabJyMOT Y3aTHLI TH3UMIIApH, pakaM/Id HepapXuk
y3aTHII TH3AMIIApH, TOJalH ONTHK TapMoKmap Ba Oomikanap) acra-
CEeKNH PUBOXUIAHMO AHTH, cudarnn Gockudra kytapuimokaa. LLynuur
Y4yH HMHCOH QaofHATHHMHI TypaH xkabxanapu (ukrucon, ¢aH,
MaJaHHAT, TabldUM, CaHbaT Ba OoliKanap) Aa TeleKOMMYHHKamus
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TH3uMIIapi X X1 acpHHHT riao6an ax60poT MyXHTHHHHT MYXHM YCTYHH
xucobmanag. TeneKOMMYHHKAllHf COXacHJa TeXHOIOTHUTAPHHHT
KYHIQH-KyHra pHBOXJIAHHIIMHHM, TapMOKJa TYpJIH XH3MaTJIApHHHT
103ara KeNHIIMHEY Ba YJIapHH I0KOPH Te3NHKIa, cupaTuHU KadonaTiaran
XOMAa MHDKO3JIapra eTKa3sHIIHH Ha3zapAa TyTraH Xolga  MYJbTH-
CEepBHUCIJIH TAPMOK/IApHHU ApaTULL A03apb MacananapaaH Supuaup.

7.1. MyJbTHCEPBHCIH TAPMOKJIAD Ba YJapPHHHT TY3HJIHIIH

TenekoMMyHHKaIM8 TapMOKJApWHUHI PHUBOKIAHHLIM KyHHaaru
yyra OMMJ &paaMHAa aHMKJIAHAOH: TapU(IapHUHT  OLUMILH,
XKAMHATHUHT SHTH Xu3Marigapra OyiaraH Tanabu Ba TEXHONOIHA
COXacHJa IPUILIUITaH I0TyKIap.

By oMunapHUHT Xap GUpH MyCTaKWJ 3Mac, JEKUH YJIapHUHT Xap
OMpH D3NeKTp aJOKAHMHT PHBOXUIAHHIN HACANOTHSICHHM aHHKnab
Oepaan. KypunmanapHu etkasub OepyBumiap ypracujaru pakobat-
JalOMI Ba TEXHOJOTHK IOTYKJIap KypHiIMajiap HapXUHUHT MacaiuIiura,
Oy aca ¥3 HaBGaTHAa TPaUITIapHUHT YCHILIKra Ba SHTH XU3MaTJIapHU
SAPATHNHLINTA OJHO Kenau.

Oxupru iinuapaa TapMoK TpadHiapy JOMMHI Ba IOKOPH TE3JIHK
6unan ycub 6opMokna. nTepHeTHUHT nyHEBUi Tpaduru xap Humu 60
— 80 % , KeHr MoJOCcaJM TAPMOKJIAPHHHT abOHEHTIIap COHM 3ca ypTaya
Teanukaa 60 % ra omau. Oxupru 4 Hun puMzga anoka Ba ax6opor-
JNAUITHPHII COXACHHUHI DUBOXUIAHUIMH 42 — 43 % HM TalIKMJ KHJIOH
[13].

Anoka coxacuia SHIM XM3MaTIapHUHT Tanald KWJIMHHIIK
TpaQUKNApPHUHT OMIHIIM, TaxMHHaH Xap 10 #iunga TapMOKIapHHHT
TY3HWJIHIWKHY y3rapuinura onu6 kenmokpa. ILlyHHHr y4yH 3aMoHaBuii
PUBOXUIaHHIN GocKu4KAa axDOpOT Ba KOMMYHHMKALIUA TEXHOJIOTHANapH
JKaMUAT, HKTHCO]] Ba OU3HECHU PUBONUIAHTUPUIIZA aCOCHH OMHUIUIapAaH
6upunup. By puBOXUIaHWIIHMHF axpanMac Oup O¥naru, MabJIyMOT-
JapHM ApaTHL, KaiiTa MULTall Ba y3aTHIIAMP. SIHTM TpaguiiapHUHT
[03ara  KeJIMIIK, TapMOKHHHI SHI'M  XMU3MAaTIapHHU  ApaTHil,
MaBIyMOTJMapHU KalfiTa HINNalia MIArop TEXHONOTHSJIAPHH SpPaTHI
3apYpUATHHH TYFIUpaau Ba axOopoTiapHH y3aTHll cudartura Gynran
Ky#a KaTTHK TanabnapHH Kysagd. AxO0OpOTJapHHHT Typura OGOFIIHK
6ynMaraH xonaa MabiyMOT/IapHU KaliTa HUIIOBYM STHTH TEXHONOTHSIAP,
MaBXkyZl OynAraH TexHHUK BocHTanap ©Oasacura acocnaHrad Xojjia,
HKTHCOAMI Mabnar Tana® KuaMacnaH UCTEBMONYH TanaOHMHH KOHHK-
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THpYBuUM Oapua ax6opoT TypiapHHH y3aTHII MMKOHMra sra Gymamu.
ByryHru KyHAa TapMOKHH Ty3uIlga loKopupard Oapdya BasudanapHH
6urra TexHosorus ©a3zacH acocMaa amaira OLIMPHII KOOHMIMATHrA,
HHTerpaldsAialirad Xu3Mariapra sra 0yiaraH MablyMOTIApHH y3aTHII
EkM loKOopHAa alHTu® YTraHMMH3AeK MYJIbTUCEPBUCIH TapMOKJIapHU
TalIKW KWJIHLI OpKajl¥ J3pHINMII MYMKHH. Bynaait Ttapmoxnap IP
(MHTEepHeT MPOTOKOJT) ra acOC/aHTaH.

SAHru aBROAHMHT MyJbTHCepBHCHH [P TapMOKIapHHMHr 3HT
MyxuM TomoHH cudaTtHU (Quality of Service — QoS), TabMHMHNamaH
ubopar, axc xonga «IP 6¥iiuya oBo3HM y3aTHlI» Ba «Tajgab O¥Huua
BHAeO» KabM AHTH XU3MAaTHapHU Kynnab 6ynmaiiny.

TapMok KypuaMatapyHH Hliab dukapyBuuiap sHru asnog NGN
(Next generation Network) TapMOTHHH AXWH SKaHIMIHHH TabKHA-
namMokaa. Kenr MabHOoza mocnamyByaH OolukapyB MMKOHHMSTIIApra
sra 6ynraH amoka TapMOKJIapHHH KypHll Oy TapMOK MacajlajlapiHH
TAaKOMUJUTAINTUPUIL XUCOOMra SHrM KYIUMMYa XU3MaTJIApHU SPaTHIL
KORUenuusAcHaup. TakOMWTAUITUPULI JAeraHja, OBO3, BHMJEO Ba
MabIYMOTJIADHM y3aTHUIJa NaKeTJIM KOMMYTAUMAHU Kynialll TyLly-
Hunagu. SIury aBnon tapmord (NGN) HHHI acocHil KOHLEMUHUSICUHU
LlyHra acoC/IaHTaHH, arap ONANH KOMMaHUA TypiIH axOopoT TH3MMIapu
Ba KaHa/UlapujaH (TenedoH, MAbJIyMOT/IaPHHU Y3aTUUI YYYH KpaTHIraH
JHMHUANAp, Ky3aTyBUM BHIeOKamepajap YYyH H4YKH TeNeBHAEHUS,
ojaTHard moO4YTa Ba IHyHra yxmiaraHinapaad) o¢oitnananran 6yica,
xo3upru naiitaa [P nporokonu 6yiinya HunoBYM OMTTA KAaHATTHUHT Y31
eTapnu. SIHTU aBIOAHUHT MabIyMOT/IApHH, OBO3HH Ba BUAEOHH y3aTHII
YUYH MYIDKaliaHTaH MYJNbTHCEPBHCIM TapMOFMHU Ty3MLIJA HJIOXKH
6opuya 6uTTa HINA6 YUKAPYBUUHHHT KyPHUIMaapUHU Kyagaml JIO3UM
Ba OyHuall Kypuiamanap Xap KaHJail Macamanapra KOMILIEKC
E€HIOWHIIHY TabMUHNaiau. TenekOMMyHUKalUA KypuiManapy 6¥iinua
0030pHUHT MaBxyA OYnraH xosnaTu aHMKIaHTaHAaH keluH, XaBdcus-
JMKHM Ba XM3MaT CH$ATHHU TaAabMUHIOBYH Macananap Xaji KWIHHaOH. .

NGN TtapMoxJiapH AroHa KEHT MOJOcalH anoka KaHalld OpKaJH
MabNyMOTJIApDHH, AayAHO Ba BHIEO axOOpOT/IapUHU Y3aTHIL HMKO-
HUsATIapuHU Oepamu. Suru tapmMox MPLS (Multi Protocol Label
Switching) TexHoJOrUsJapHHHHI OXMPTM HOTykfapu 6asacH acocHpaa
KypHiaay.

Surn aBnog (NGN) HUHF aJlOKa TapMOTH, TapMOKHH OOUIKapHLI-
HHHI MycCTaxkaM HMKOHHATIapHra sra 6ynrad, yewiaHMaraH Xu3mar
TypllapyHH, TapMOK MYaMMONapHHH TaKOMMHJUIALITHPULI Xucobura
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SHTH  XM3MATIapHM amaira OIUHpHMII, IUYHHHCJEK TapKaTHIraH
KOMMyTauusra sra OynraH yHHBepcal TPAHCIOPT TapMOKJIapHHHU
Kymnam uMKoOHMATIapura ora ©Oymaau. NGN  Ttapmorn MPLS
TEXHONOTHAJIAPH IOTYKJIapUra acocnaHajd. by TeXxHONOrus coH (MeTka)
JIApHH KyJU1all OpKaJM KYI MPOTOKONIM TapMOKiapla NaKeTJIapHH
3yHK GUMaH KOMMYTALMANALIHM aManra OIIMPaaM. Y36eKHCTOH
Pecnybnukacunia OyHzmalf sHI'M TEXHONOTMS acocula KypuiaérraH
tapMoK ~ TenexommyHuxauus  Go3opuga sAroHa  Ba  JaBnaT
CTaHZapT/iapura xaBo6 Oepanu. SIHrH aBjIOA TEXHONOTHUACHHHU allHHKCa
KOpIIOpaTHB  TapMoKJapia Kyjnjaml TapMoKga MaBxyn Oynrad
KaMYMIMKIapHH Gaprapag KWIMIN Ba SHI'M IOTYKapra 3pHIUHII
HMKOHUMHYU Oepany.

VYmymuht kypunumga NGN [31] TapMoknapuHUHT QyHKLOHAN
MONENHHH Y4 caTX Je0 TacaBBYp KUIMLI MYMKHH: TPaHCHOPT,
KOMMYTalUUAHH OOIIKapHII Ba MabJyMOT/IapHH y3aTHII, XU3MaTJIapHH
6oKapu.

TpaHcriopT caTxuHHHT acocuii  Basudacura MabiayMOTIap
okMMHHM waddod xonma ys3aTHII, LIYHHHTAEK  MaBXYA aloka
TapMOKJiapH GunaH ¥3apo GOFNaHULIHU KYIiab-KyBBaTiall KHPaIH.

KoMMyTauusHu Ba y3aTHIUHM OOIUKapHIl CaTXHIa CHIHANW3aLUs
MabJIyMOTJIapHHHU KaliTa UILIall Ba YaKUPUKJIApHU OolLiKapumr amaira
OLIMPHUIIATH.

XusMmatnapHu OolIKapuIl caTXH, MaHTHKW# Xu3MaTiap Ba
MPOTOKOJIApHU OOlUKapUIUHN TaprMuHIA0 Oepamu. bynnmait ¢yHkuHo-
HaJl @KpaTHlll, acocaH KYJUlaHWJIaUTaH y3aTyBYH Ba KOMMYTalHANOBYH
TEXHOJIOTHANADHN @XpaTraH Xojja, YaKMpUKHH OOolIKapuIl Macana-
JTapUHU TAaKOMHJIJIALITHPHII MMKOHMHM Oepamu. Hatikana TpaHcmopt
TapMokiapusuHr TypH (IP, ATM Ba Golukanap) ra, IIyHUHTAEK yNaHHULIE
ycynnapura 6ornuk 6ynMaraH xosifa OUp XHJI MAaHTHKMH XH3MaTlapHU
K¥Nnau HMKOHM sipaTHiIagy.

NGN Hy, MapkasnalUTHpUWIraH XH3MaTlapHH Oolukapuiira sra
OynraH MynLTHCEPBHCIM TapMokJap kabu TaBcHGall MyMKUH. YHHHT
acOCMHHM TaKCHMJIaHraH DakeTylap KOMMYyTaluscura sra OysraH,
YHHMBEpcal TpaHCIOPT MYXMTH TAalIKWi1 OTaad. bByHnali TapMok
Tapkubura ojariarm TapMOK Y3eiapy (MyJbTHILIEKCOpJap, KOMMY-
TaTopJIap Ba MaplLUpyTH3aTOpiiap) [laH Tallkapy CHTHAH3alus Ha30paTH
Ba TYPJH Bazu(aly LILUTIO3 KypUJIMalapy KHpaIH.
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Maxcyc cepsepnap €paamuna NGN xusmariapura ynaHui, y3en
XHM3MaTiapH QyHKUMAIapHHH O6akapyBYM OXHPTH Ba OXMPTH — TPaH3HT
y3ennap épaamujia aMaJra OlwHpHIIAIH.

Opatpary anoka Tapmokiapy (ymymdoiinananysyunap tenedoH
tapMoru-TY®DT, MabnymoriaapHd y3atum TapMoru-MVT), wuerapa-
JaHTaH Xxu3MaTiap OunaH taBcudnaHaau. Xap Oup anoka Typu y4dyH
maxcuii KaHTa WUUIOBYM Ba TeXHMK XH3MAaTHM aMaira OIIHpPYBUH
anoxuaa TapMok MaBxyA. byHna GupopTa TapMOKHHHI 6¥11 pecypcu
boliKka TapMOK Y4YYH KyJaaHuaMaiau. MynabTHCEpBUCIH TapMoOK, Gup
Heya YCTMa-yCT KyHuNaaMraH MKKUJIAM4M TapMOKNApHM paj 3THIUH
MYMKHUH, Yy3aTunagurad ax6bopor Xaxmura OOriaMK XonjJa TYpJH
tanabnap 6unaH OOFNUK SHIH XW3MATNApHU ApaTHLI Ba YHH Y3aTHII
cHdaTHHH TabMUHIANIH.

Illynnaft kunu6, stHTM TEXHONOTHANAPHH KYJUlallra acociaHraH
MYJNBTHCEPBHCIH TapMOK OIEepaTOpH, TYpPJIH KYpHHUILAArH TpadHiiap
HHTETpalMACH Ba TYpJIH XU3MaT/lapHH erka3ub OepyBud  ¥TKa3yp-
YaHNMK TONOCAaCHHM TYJNMK Ky/inamd MyMkHH. ByHpa, doitnana-
HYBYHMHHHI Xap KaHAai BakTla, Xap KaHIal HyKTara yjJaHWIIH OpKaiIH
TypnH ax6opoTnapHH onui Tanabu KOHIAUPUIALH.

MyneTucepBucaH TapMok 6apya Typmard Tpaduiuiap (0BO3,
MabJyMOT, OBO3, BHAEO) HH KyInab-KyBBaTiaiiauran sroHa ax6oport-
TENeKOMMYHHKALUs TY3UJIMIUMHH TallKWN 3Tagd Ba Oapya Typaaru
(omarmaru Ba sHTH, Oa3aBHii Ba KyLIMM4Ya) XHU3MaT/JapHH Xap KaHAak
HyKTara, Xap KaHjali BakTAa Ba XaxMAa, cudaTHHU Ba HapXMHH
kadonariaaraH Xoiia €TKa3HIl MMKOHMHM Oepagu. 6.1-pacMzua
MYJIbTHCEPBHUCIIN TAPMOK TY3HJIHIUIH KEITHPHIIraH.

MynbTHCEpBHCIH TapMOK KyHHAaruiapHU TabMHHIAiAM:

- MabJIyMOTJIapHH y3aTuuifa Oapua: axpaTuiras JuHusaap, Frame
Relay, ATM, nokan TapMoKiIap XH3MaTnapuHH OOLIKapHIL;

- KeHI MOJIOCaJIM YJIaHHII caTXuza TpaduiapHy YTKasHIL;

- SHTH aBNOA TenedOH aTOKaCHHHHI HHQPACTPYKTYPacH;

- yerapa/TasHy IP mapuipyTusatopnapu TpapuKIapHHH YTHLIHHU
TabMHHJau Ba 6omkanap.

MyneTHCEPBHCIIH TapMOKJap, TapMOK KOHBEPreHUUSCHHH Ba
XH3MaT WHTErpalMACHHH TabMHHIIOBYM YHHMBEpcal y3aTHII MYXWTH,
YHHBEpPCANl TAPMOK TEXHOJIOTHANAPH acOCH A Ty3HIaH.

KouBeprenuus jperaHpa, xosupru naitaa Maexyn Oynran Ba
yMyMHHi TEXHOJIOTHK acocyiapra MOC KeJlyBYH TEXHOJIOTHANAp (MacanaH:
[P TapMmoxnapund OupnawtHpumi Ba MPLS TexHomoruscu 6yiinua
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ATM Ttapmoknapu), GMPLS TexHonorusicu 6a3acu acocHIard ONTHK
TapMOKJIH MabJIYMOTJIADHH  y3aTyBud ¥3apo GOFnaHraH TapMoKiap,
Softswich macTypuii kKOMMyTaTOpiapH acCOCHJATH MAKeTI KOMMYTaUus
TapMoKJiapi OunaH ¥3apo OormanraH Y®T TapMOFMHHM, Ba Mabiy-
MOTJIAPHHU y3aTHUII OBO3, BUAEO TAPMOKIAPHHH OUPIALITUPULI XKapa&HH

TYLWIYHUJIAOH.
\\
C{ gD¥/ \ Onthr MarazcTpan
Hareprer ﬂ/
‘ \ ‘\:,‘\ "A,
AT LAY ‘ //

Yerapa Kypuima

Yaauysas TapMox,

7.1-pacm. MyaTHCEPBHCIM TAPMOK TY3UJIHILY.

Xu3MaT MHTErpaulMsicH IeraHaa, AroHa YHUBEpCal TEXHOJIOTHA
acocuaa Typiau XHU3MATIapHU €TKa3uLll kapaéHy TYIIYHHIIaNH.

TpaHcriOpT  TexHoJOTHANApHJA TapMOK Huyuaa  ax6opor
anMamumy 6apya Typaard tpaduiap (0Bo3, MabiyMOTIap, BUAEO) HU
ArOHa TapMOK NpoTOKoNNapuaa, Macanad, IP €xku ATM wuHKancymnbs-
nManai iyny 6miad amManra owaam.

330

www.ziyouz.com kutubxonasi



TexHonorusanap KOHBEPreHUMACH XOJaTHAa SAroHa MyJNbTH-
CepBHCIH MYXUT OHplaluTHpUNAfUraH TapMOKJIapHUHT 6apya xu3Mar-
NMapUHHd eTKasHLUHM TabMHHIAiaM. ByHna omepatopnap HOMEHKIa-
TYpaHU KeHTalTHPULI MMKOHH KabH, TeleKOMMYHHKaLHA COXacHIa y3H
yuyH Oepk OynraH apanaw coxajnapra Kuprai Xoija cudaTiu
eTKa3uNajguraH XM3MamIapHUHT UMKOHHSTADHHU XaM keHraiTHpanu. by
UMKOHHAT SIHTH XM3MAaTJIapHUHT ApaTHIHLIKTA 0lTHO KeraaH.

Hlynnaif kunub, MyabTHCEPBUCTM TApMOKJap TYpJIM Hapx/cudar
Hucbatnapura sra OynraH KeHralTHpWJIraH XHM3MaTiap MaXMyacHHH
eTka3ub Gepaau.

7.2. PernoHan Ba MarucTpain MyJIbTHCEPBHCIH TaPMOKJIADHHHAT
apXHTEKTYpacH

Mapikyn anoka TapMOK/IapH Ba MYNbTHCEPBHCIH TapMOKIapHHUHT
(mMacanaH TenedoH xu3mart) Ga3aBuii xM3MaThapud OMp XMa TaBcudra
sra OynuuK kepak. By wyHu Ounaupanuky, MyJIETHCEPBHCIH
TApMOK/IAp Xap XHJ Xd3Mamiap Y4YyH cugarT KypcaTKM4iapH,
uHTepdeiicnap nmapamerpnapu Ba OoulikajiapHH OHUpIaLITHpraH Xosijaa
kabyJ1 KMUIHHraH Meép Ba TanabnapHu GaxapHUIHH TABMHHJIALLH JIO3HM.

XU3MaTNapHUHT SHFM Typlapd YYyH (WHTeNeKTyal TapMoK,
MYJIbTHMEAUA, HHQOKOMMYHHKALMsA XH3Mamiapy kabH) My/nbTH-
CepBHCIH TapMoKnap OOuIKa TapMOKJIAPHMHI ¥XLIall XW3MaTiapH
6unad y3apo 60rnaHAIL HMKOHMHH TaAbMHHJIALIH JIO3HM.

MynbTHCEPBHCIIH TApMOKJIAPHH KypHULI pEerHoHajl Ba MarucTpai
(peruoHnap apo caTxHM XHcoOra onraH XoJjfa) caTxXJapAaH TaliKul
TONraH MKKM CaTXJIH apxXMTeKTypara MOC KelHIUH JIo3uM. By,
MHQOKOMMYHHKALHA  XW3MaTJapMHH  SpaTHLl,  HLUOHYWIMIHUKHH,
XM3MATHUHT cHaT KypcaTkuuynapiHH MeéplaluTHpHII kabHW Macaa-
JIApHH XaJl KWIHL YYYH LIapouT spatamu (7.2-pacum).

Pernonan carxma MynbTHCEPBHCIM TapMoOKJiap aboHeHTIap
ylaHHLIM Ba TPAHCHOPT XH3MaTJapH kabu HHQPOKOMMYHHKaUMs Ba
6ollka XxH3MaT/IapHH, MYHHHIAEK OMp XU XM3MATHH GOlIKAa perdoHan
TapMoK/ap 61naH ¥3apo GOFNaHUILMHY TAbMHHIALIHN JIO3UM.
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Xusmar ysenm

FYHMA yaen { xusmat . Fcyrnia yaen f XumaT ysem

yienm

7.2-pacm. PernoHan Ba MarucTpan MyJibTHCEPBHCIN TAPMOKIapHHUHT
apXHUTEKTYpacH.

Marucrtpan carxaa MyJbTHCEPBHUCIH TapMOKJIap, PperHOHAN
MYJIbTHCEPBUCIAH TapMOKJIapHH y3apo OOFNaHUINH Y4YyH KY4MpYBUH
XU3MATIapHH €TKasHll, LIYHUHrAeKk 0apya MaBXyX TapMOKJIapHUHT
I0K1aManapuxy (3apyp 6yiranja) y3aTHIIHM TAbMHHIIALIH JTORHM.

¥Oxopuga aiTu® yTHAraH MyaMMONapHM eddll OHp TOMOHZAH
y3aTMII TH3MMHra  KaThUH dYerapanaHMil [NApTH KyiuiaMmakaMrad
y4acTkanapgia Tpauiiap TaKCHMOTHHH TabMHHAam Ba Ooluka
TOMOHJIaH TpadHKIap KOHLEHTPALMACH aMalira OLIMaiaural ynaHyB4H
TapMOKJIApHH LIaKUIAHTHpUII OunaH Gorauk. [IyHusaM afTHLI >KOHM3KH
kymumya Tpaduknap xucobura MaBXyR TapMoiiiapaa OHp Katop
OLIMKYa I0K MyaMMOJIADHHH XaJl KMNMIDAA WHTerpajUlaliraH HyKTanap
KaTHAlIMINMHY KYJ/UIOBYH KypHAMAJIapHH sApaTULl HYJIWHH Kyjuiam
MYMKHH O¥nanu.

VinaHyBuM TapMoK IeraHfa, abOHEHT NMHHANApUIAH, YJIaHYBUM
y3emnapaaH, perMoHal TapMoK pecypcnapura oiinanaHyB4uIapHu
YNaHHIIMHA TAIKWIAIITHPHIN YYyH XU3MAT KWJIYBYH  Yy3aTHIN
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TH3UMIAPUAAH  TAUIKMI  TONMraH  TU3HMIH-TAPDMOK  TY3HJIHILUH
TYLIYHHIaOH.

VYnaHyBYM TapMOKIap MaMypHil-TalIKHIMA HYKTau HasapjaH
perHoHan TAPMOKHHHI OMNEpaTopiapuHU OHp KucMu GyiraHu kabu,
anoxuiia OMNepaTOpNapHHHI- YNaHYBYH TapMOK OIEepaTOpIapHHHHT
TEXHUK BOCHTANAPH XaM OVIIHILIM MyMKHH.

YnaHyBUYH TapMOKJIAPHHHT aCOCHH XHU3MaTiapy KyHuaard Typaaru
abOHEHTNIAPHUHT YJIaHUIIMHH TabMHHJIAILAAH HOOpaT:

- Y®T rapMoknapHra asajior KYpHHHIIAA yYIaHYBYM abOHEHTIap;

- HWHTerpajl XM3MaTIM paKamyld TapMokjiapra 0Oa3aBuit ynaHyBuH
aboHeHTnap.

bByHnall xuM3MaTiiapAaH TalllKapd YNaHyBYM TapMoOKJjap Ky#iuaaru
Typaaru aboHeHTIapra XM3MaT KypcaTHIIH MyMKHH:

- xDSL ra ynanyBuu aGoHeHTap;

- n x 64 Kbur/c Ba 2 MOuMT/c axpaTWiraH ajloKa KaHaUIapH
aboHeHTNapH;

- YNaHHUII yYyH onTHK kabennu texHonorusnap (PON) HU KY1oByH
aboHeHTNIap;

- CHMCH3 Ba paJiMO yIaHHLUTAPHH KYJI0OBYH abGOHEHTNap.

IOkopHaa aliTHO YTHnraH xap OUp XU3MaT TypH KyJIlaHHJIaJUraH
Y3aTHLI TE3JTHTH Ba yIaHYBYH TEXHOJOTHAra 60rnuK xonaa 6ynuHany.

MynbTHCEPBUCIH  TapMOK  pecypciiapura yjaaHWIl, TapMOK
KypH/IMajlapura €kd MaBxKyJ TapMoKJapra yJaHyB4YHM 4Yerapa ysejlapH
opxaid aMainra owmwaad. OXHpru Xxojga 4erapa y3eld TapMOKlapapo
103 GYHKUHACHHH OackapaiH.

7.3. MyJbTHCepPBHCJIH TAPMOKJIADHH KYPHIIHAHT aCOCHI
Macajaajaps

Maructpan Ba ynaHyBYH TapMoOKJap Y4YYH TEXHOJOTHIapHU
TaHJIall, KOHKpET WapouTra Oornmuk Ba OHp KaH4a oMunnap OunaH
aHMKNaHaAu. Ynapra: TpaguK TYpHHH Kyn OVnuiiM, MaBxyn kabennu
HHQPOCTPYKTYpPa Ba YHHHT PHBOMJUIAHWLI HMKOHHATIApH, ¢oiia-
JIaHWNaéTral KypHiMasap Ba Goliukanap KUpaaH.

Oxupru  BakToa MmarucTpan y4dyH oHr kym Gigabit Ethernet,
yNaHyB4YH TapMoKnap yuyH aca XDSL TexHonorusnapy KyuiaHHIaaH.

Bynnalt TeXHONOrHANApDHMHI KEHI TApKAIHIIH  KyAugard
adsauKiIap 6unaH GOFNUK:

- KypHJiManap HapXuHHHT HUcOaTaH NacTIIHTH;

333

www.ziyouz.com kutubxonasi



- IOKOpH YTKa3yBYaHIUK KOOMIIHATH: TPaHCIOPT MarkMCTpaliapui
1 I'éur/c (Gigabit Etheret), Ba ynaHyBud TapMoxnapga 8 Mo6ut/
(ADSL), 50 M6ur/c (VDSL);

- ynaHyBYHM TapMOKJapia MaBXyl Kkabennd HWHOPOCTPYKTypaHI
KyJu1all UMKOHHUSATH.

TaxcumMiaHraH MyJbTHCEPBUCIH TAPMOKIAPHH TAIIKUI 3THL
7.3-pacMma xentupunraH. TapMOKHHUHT Marucrpajil KHCMHIA, HOKOP!
yTKka3yBYaHNMK KOOMNMATHHHM TabMHHJIAWl Y4YYH, THrOOUT ONTH
uHTepdeiiciapra sra 6ynraH 6GolIkapyBud KoMMyTaTtopiiap Kynia
HUNagH. AdcKpaTwirad JuHusnap Oyiu4a ynanum, DSL 6a3sacs
acocujaru KoHUeHTpatopiap OVyiimya Tamkun >3tunagd. byHnaai
KOHUEHTpaTOpJiap, YCTUBOD TEXHOJOTHSHU KYnnab-KyBBaTIOBYH L.
6omkapyBun kommytatopaapra, IEEE 802.1q/p cranaapr Oyiinu
BHPTYaJl TApMOKJIapra, Xxap KaHJai TapMOK MPOTOKOJIH Y4yH waddod
6ynran LAN Ethernetra 3sra. A6oHeHT BocuTtanapu cudaruga DSI
MojeMnapu kymnaHunamy. Ynap kynpuk &xu SUA (NAT HuHr aHuI
BapHaHTH) HHU KYnnab-KyBBaTIOBYM MapulpyTH3aTopiiap kabu Hiaiii
MYMKHH, UIYHMHIJEK  YTKa3yBYAHJIUK [OJIOCAaCHHM Ba MapulpyTH
3aliMsIHH CO3JIOBYM cakkH3Tarada PVC HuM kyanamwm MymxuH. LAD
uHTepdelicuaa yuraraya IP Tapmok (Aliases) HH Kyniaun MyMKUH.

Muxo3z tpaduru, 2-3 carxmaru OGouikapuinagurad Marucrpa
KoMMyTaropaap épaamupa Hurunagu. ByHjaa Ooluka MHXKO3JIapHHHI
Tpaguinaps O6unaH KyfAuJard MOHMNYNbAUMANAD YTKa3UIHMILE
MYMKHH:

- Tpaduk, MarucTpaj KOMMYTaTopiap  KypuiManapu Kyinat
kyBBatioBud, VLAN IEEE 802.1q cTanaapT# TeXHOJOTHACH EpAaMHU:
XPATHIHLIA MYMKVH;

- QoS omunan 6enrunanrad Tpaguk, QoS HHUHI aHMK OMp cHEcaTy
Y4YYH KYNMaHUIHIIH MyMKHH;

- Xap 6up Ethernet mopTuHuHT Te3nurd, 1 Mo6aiit/c kanam Ounar
CO3JIaHHUILN MYMKHH.

Arperanusyiairad Tpaguk Mapkasuit MaplIpyTH3aTOp OpKalk
yranu. Muxosnap yuyH yHUHT uHTepdeiicnapy UHTepHeTra ynaHysue
nuno3nap xucobmanamu. Lllmo3 opkamu YTyBuM Xap OUp MHXKO:
Tpagury xucobra ONMHaOM Ba y XaKHAArd MabJiyMOTJIap OHIUTHHI
TU3HMHUTA TYILAH.
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7.3-pacm. TakcuMIaHTaH MybTUCEPBUCITH TapDMOKJIAPHHU TalKWI 3THII
cxemacH.

Mapkasuit MapuipyTusaTop cudaTHa, FOKOpH cHdAT KYpCaATKUWIH

MOAY/T MaplupyTH3aTOpJIapMHH Kyinaml Makcaara MyeBoduxkmup. Yiap
MabJyMOTJIApHH Y3aTHIIHMHT KEHT CIEKTPUHH, HHTepdeiic Momyn-
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JIapHHHU 3yINTUK OMnaH anMalITHPHULI Ba KYIIHMYa TABMHHOT MaHOauH)
Kymam WMKOHMHH Oepalu. AHMK MOAENHM TaHNalll, FOKOPH CaT.
npoBaiifiepiapura eTKasWlafuraH Ba MIXKO3JIap Tajnab Kujiagural
ypTaua xaKMIark KaHajl KeHrMKnapura 60Fi1K.

Tapuduxauusanar yays axbopornapHy HuFuL OUp Hewa ycyiuia)
épnaMua aManra OLIMIIY MyMKHH:

- Tpapuk cratuctukacuHu VLAN Sub-mapmpytuzatop uHTEp
deiicnapy opkanu Hurum, Oynmadl xonna TypiaH abOHEHTApHUH
Tpaguru 802.1q Oenrucu 6unaH HHUKoOIaHaHM Ba MapupyTH3aTOPH:
HAeHTHPUKAIUAIAHAIY;

- MocjamraH JacTypu#i TabMHHOT EpHaMmuia MOAEM MPOTOKOI
Oyiiu4a MapipyTH3aTOp OMNIaH ylaHaIH;

- MpOTOKON &pJamMuaa OWUIMHF TH3WMH, Y3aTWIraH Kaap B
nakertnap Oyifuua crartuctukara 3ra  OyiaraH  obbekTiapAal
ax0opoTiapHu HuFraau.

7.4. My AbTACEPBHCIH TAPMOK TEXHOJIOFHAIADHHA TAH/IaHI

ByryHrn KyHIOa TeJIeKOMMYHUKalHs OINEepaTopiiapura, Typil
TpaQHKJIapHH y3aTHINAA Ba KEeHr CHEeKTPAArd XU3MaT/JapHH eTKa3MIIT:
MIDKOIADHHUHT TaJlabHHU KOHAWPHLITA TYFPH KeNafd. YIapHUHT HYM
3HT Tanadropw:

- Oy omarnaru TeneoH TpapUKIAPUHY y3aTHIN;

- UHTepnerra ynaHMIUHM TAlUKWUIALITHPHII Ba  MarucTpa
kaHa/utapu 6yituua MHTepHer TpaduKIapyHH y3aTUI,

- KOpHNOpaTHB TapMOKJApDHUHI TpaQMKIApUHU y3aTHLI, JIOKaJ
TapMOK/TapHH GHUpJIAIITHPHLI;

- BHOEOKOHGepeHUHMsHH TallkwulalTHpul Ba IP  TenedoHwus
TpabHKJIapUHH Y3aTHIN XHCcOOIaHaH.

Bupopta Xu3MaTHH €TKa3HIUra MOC KEMYBYH MablyMOTJIapHF
y3aTHII KaHawiapd OOLIKACHHM Y3aTHII Y4YYH Xap HOHM XaM MOC
kenaBepMailinu. ETkasunaguraH XU3MaT/IapHHUHT XaXKMHHH OLUHIIK
omepatop Ba mpoBalnepnapHH OOLIKa TapMOKJIapra napajes XOJA:
puBoxUIaHHIura MaxOyprraiiin. By xyna karta MaGnar Ba cesunapie
Japaxafjard TeXHMK KUHHHYMIMIUIApHH Tanab kumaau. Xy[oau 1y
BaKTJa LIy XH3MaTJIapHH €TKasyBYM omepaTopiap Ba HurtepHel
nposaiinepiaapu opacuja pakobatr kywasau. [LIyHUHT yuyH XaM OXHpT¥
BakTJapJa MyJbTHCEPBUCIH TapMOKJapra O¥JIran KU3uKUIL OLIH.
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Okopuna alTHO YTraHUMH3AEK MYNbTHCEPBHCIH TapMOK-0y
Typid THNAard TpadUKIapHH MabiyMOTIApPHHHM Y3aTHII YYYH SKKa
KaHanHM  KyJanoB4d MHpocTpykTypaaup. Y  TypAM  THIAAr
KypPHJIMaJapHH KaMafTupHil, srOHa CTaHJapTHU Ba AroHa Kabemmu
TH3UMHHM KYJjall, XU3MaTAapHUHT TYNHK COEKTPHHHU eTKasHLl YUyH
KOMMYTalMANall MYXWUTH OpKald MapkasgaH OoLIKapulll HWMKOHUHH
6epanu.

MynbTHCEpBHCIH TapMOKJAapHH JOHMXaNalUTHPHLU, eTKasHia-
JWraH XH3MaTIapHHHT TYpJlapuHH aHuKnawpad Oomnananu. bupuHuu
HapbaTAa onepaTopnap KaHAaii XM3MaTIapHH €TKa3ull, TYpJH
KypuHuiaary TpadHkIapHUHT HucOaTHHM Oaxonall Ba  SAKUH
KeJaXkakiard XonaTHH Oamopatnam MacajlajlapiHH eyHIUH  JIO3UM.
Ulynnan xefiMH TapMOKHH KypHIl Y4YyH TEXHOJOTHAHHM TaHjall
MYMKHH.

3aMOHaBHif aloKa TpaHCHOPT TapMOrH Kyiuzarw Tanabnapra
%aBob 6epHlLH Kepak:

- MaclTabnaHyBYaHIIHK;

- ce3unapiM  YcumHM  xuMcobra  onraH  Xoida  TapMoK
PHBOXIAHHUIIWHY TabMHHIIALL;

- MabJyMOT/IapHH Y3aTHII TE3TUTHHU OLUHPHLI;

- GolIKapyBYaHJIHK;

- HLIOHYIMW/IHK Ba 3aXHpanalll HMKOHHATH;

- ax6opoT xaBQCHINUIH;

- Tanab KMIMHAAMIaH ¥TKa3yBYaHIMK MOJ0CACHHU TAabMHHIIALY;

- MHKo371apra Tanab aapaacHaard XM3MaTHH TabMHHIIALLL

MarucTpanHiHr 3Hr acocuii TaBcudnapupaH Oupu Oy YHHHT
Yy3YHAUTHAWP. MabiyMky, ontuk kaben OyHzmaii TapMowiap y4yH
y3aTHLI MyXUTH cudaTuaa xxyna Moc kenaad. JlekuH ailpum xonnapaa
paguopene THHHANAPUHH KYnall KYpoK camMapa Oepaau.

TexHonorusnapHd Ba TApMOKHUHI TY3WJIHLI BapHaHTIapHHHU
TaHJallAa UKTHCOAUH caMapaZiopiauKKa KYNpoK 3bTHOOp GepHLI 103UM.
YHu, y3aTunagurad ax6opoT OMpIMru HapxuAaH kenud YHKKaH xonga
6axonalr MyMKHH.

Maructpan ajnoka TapMOKIapUHUHr 6a3aBuli TexHOJOrHs/lapHura
Kydinmnaruaap kupand: DWDM, SDH, ATM, POS (Pasket Over
SONET), DPT (Dynamic Posket Transport - Cisco Systems
xomnaHuscu kynnarad RPR texnonoruscy), Fast/Gigabit Ethernet [13].
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7.5. YiaHyBYH TeXHOJOFHSIJIADHU TAHJIALI

Vnanysun Tapmokiapaa S50% pman 80% raya BocuTalsap
HHBECTHLUANAHAMW, WIYHHHT YYyH TEXHOJOTMSJIapHH Ba TapMOKHU
Ty3Ull BapWaHTIAPMHU TYFPH TaHnam >yjga Myxumaup. Kyilinga
aboHeHT/Iap yNMaHYBYM TEXHOJOTHUAJNApHH TaHNALJa TabCHP KHILYBUH
OMHIIIAp KYPCATHIITaH:

- 6up aboHeHT Xucobuaa yIaHULI HAPXH;

- YJAHUIIHWHT COIJATUrH — abOHEHTNAap Y4YyH YJNAHHII HMKO-
HUATIApUHY, abOHEHTIAp YJIaHULIMHH TE3NAWTHPUIIHN aHHKIOBYH
OMUILIAp;

- aboHeHT y4yH €TapiH Jjapakafard yTKa3zyBYaHJIUK JIOJIOCAcCH EKH
MabIyMOTIApHH Y3aTHUIU TE3/TUTH;

- MIDKO3JIApHUHT  Tana®  Japakacujard  xu3Mmar  cH$aTHHU
TabMUHJAL;

- MaBxyJ kabennap MHPpPOCTPYKTypacH-koakcHan kaben, ypamiap
KydTaury, tenedoH cUMIapH, ONITHK TOJIa Ba Golkanap.

Arap yJnaHyBYM TapMOKJIapAa MaBxyl Kabemurd HHOpo-
HMHCTPYKTYpaHH Kyjlall MMKOHM Oynmaca, y Xonga abOHeHT
TAPMOFUra Kepawid TEeXHONOTHMJIADHH TaHMall Xakuia YyKyppoK
yinawra TYFpH Kkenagd. YHZa HHMMa KWIMID 3apyp?, SIHrH Muc
kabennapHu ETKU3HII KepakMH €kM ONTHK KabennapHuMu?. Maxannui
pensed Eku 00-XaBO HIAPOWTH, HLIOHYWIM CHUMCH3 YNaHHIUAAPHU
TAlIKWJI KMJIMI! MMKOHUHH OepaauMu?. SIHrH kabenHH KaHpall Ba
Kaepra &érxusuil jo3uM? FOKopuzard caBoJUIApHHUHT kaBOOHra GOFIHK
Xonga KyHWupard TeXHoJIoTMslapAaH OMpHHM TaHnam MyMkdH: XDSL
(HDSL, ADSL, VDSL Ba 6oiwukanap), PON (maccuB onTHK TapMOK/Iap),
HFC (rubpun TOnanu-koakcHan TapMoOK, kabemnu MozpemIiap),
LMDS/MMDS (pamguoynaumnu), HMK-amoka (CHMCH3 ONTHK alloKa),
Ethernet/Fast Ethernet. Bynnaii TexHoNOTHANapHU KyJulall 3aMOHaBHMH
aloKa TapMOPMOKJIapUHH KypHLI UMKOHHHHU Oepani.

7.6. MyabTHCEepBHC/IH TapMOK XH3MaTJIapu

MyneTHCcepBUCIH TapMOK XH3MATIapHHH HMKKH Typra Oymmum
MyMKkHH; 6a3aBuii (bap4a anoka ys3ennapura MabjiyMOT/JIapHH €TKa3hLI
3apyp 6ynraH) Ba Kyuiumya (poiinanaHysuu €ku npopaiiiep TOMOHUAH
eTapiH Japakaia cypaill 6¥iraH TakaupaariHa amMaira OuHpuiagurad)
XH3MaTJIap.
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MynbTHCEpBUCAH  TapMOKIapHMHr  0OasaBuii  XU3MaTnapura
OJIaTAAaru y3aTHLI Ba yJaHULE XH3MaTIapH KHpaay. Y napra:

- oparaard TenedoH TpadHKNApUHHU Y3aTHLL;

- HHTepHeT MabiiyMOTiapH TpadHIJIADHHY Y3aTHIII;

- KOpIIOpaTUB TapMOKJApHMHI MabIyMOTIapd TpadbHKIapUHH
y3aTHIL;

- MOOMN TapMOK TpadUKIIApHHH y3aTHIL;

- HHrepHeT TapMoOKJlapura yJaHHL;

- MabJyMOT/Ap y3aTULI TApMOK/IApHra y3aTHLL.

K¥ymumua xuzMamiapra Kyitugaruiaap KHpaau:

- DSL ra ynaHyBYM KOHLEHTpaTOpJiap XaKMHHHU apeHpaara Oepuii.
Ymby xu3Mar oxuprd ¢o#gananysunnapin HMHTepHeT Tapmorura
Y3JIYKCHU3 yJalll YUyH XH3MaT KHJIaH.

- IP tenedhoHUAHUHT 0BO3/H TPaUIHHU Y3aTHIL;

- BHAeoKOHepeHUnAHH TalIKH/UTAWI THPULI yUYH BHJEO
TpaduKIapHU y3aTHLL;

- CTyAM#]aH BuAeoTpadUKIApHU y3aTHLI;

- Ky#ugary napamerprnap OusnaH MHTepHeT TapMOFHra yJiaHHMIU:
kadonaTnaHraH MMHAMaJ Ba HMKOHH 0OpHYa MaxcHMan YTka3yBYaHJIHK
noJiocacH, yerapajiaH ollMaraH KeYHKHMIL, MyMKHH OynraH derapapa
KEUHKHLL BApHALUACH;

- XYCYCHU BUPTyasl TADMOKHH TallIKHJI 3THLL;

- npoBaiinepnapra cypawy OyiiMua BuUAeo Ba ayamo (ywly
XH3MaT cypawn OyitMua TawnaHraH BHAEO, ayAuo) JAAcTyplapHH
TpaHCNAUMA KWUIHMID HMKOHHUHH Oepaad, «uHTepdaon SHIUIHKIAp»
(poiipananysuyunapra onauH YTHO KkeTraH XoAUCalapHH KYpHI,
SIIMTHIN Ba axOOpOTHM VKMII HWMKOHHHH OepanmH), 3JIEKTPOH
cynepMapker (QoiiganaHyB4M «3MEKTPOH Mara3sdH»faH TOBapHH
TaHMalaH1, Y XaKuAaru TYJIUK MabJIyMOTHH ONladM), HHTep(aoa Tabjium
(xopukuii THIAA ayMO Ba BUAEOTABJIMM Ba GOLIKanap), Typnu yiuHmap
(6ywm BakTAa OSNEKTPOH VilMHnapaaH ¢oiiganaHuu) XH3MaTIapy
kadosaTnaHraH Xxu3mar caTxuaa TabMHHIaHaIH.

7.7. MyabTHCEpPBHCIH TapMOKJAapHH OOIIKAPYB TH3HMJIapH

MynbsTHCEpBHCIH TapMOKIApHH OOUIKAPHIIHH TAUIKWIAIITHPHLI
YUYYH TYpJd ONepaTop Ba XH3MaT OHJIaH TabMHHJOBYMIApra TETHUIIH
Oynran OolukapyB TH3UMIApH ¥3apo OOFNaHMLIM JO3UM. TapMoK
HuuMgary  Oupopra  omepatopra  TErMLUUIM  KOH(HIypauusiall
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Macajianapd, cudar Ba aBapHd HA30paTH HYKH XuUCOOnaHamu, OHp
AKyHJaH Oollka SKyHra MablIyMOTJIapHH eTka3ub Oepuni Ba cudatiu
XM3MAaTHM TabMHHJIAII 3Ca TYpJAH TapMOK oOreparopiapu OuiaH
Gupranukaa Xan KuIMHaIH.

BolukapuInHH coamaNalITHPUII Y4yH MabJIyMOTJIapHU Ba OBO3HH
y3aTyBYHM TPaHCHOPT TapMOFMHHHI Typau coxaiapuza (WDM, SDH,
ATM Ba O6oukanap) OOLIKAPYBHHHI allOXHAa KHYHK TH3HMJIapH
6ynumu makcaara myBoduxaup [18].

Vnap TpaHCHOpPT TapMoOKJIapd Ba XH3MaTiapHHU OoliKapyBYM
HHTerpajuUtalirad KHYMK TH3MMJIapra GuplaluMiig MyMKHH.

BolkapyB TH3UMJIADHHHUHT MOAYJN TY3WIHIIKJA, TYp/iH OOLIKapyB
BasuanapuHu OGaxapyBuu WHTerpan Onokjiap MaBxyA ne® TaxMHH
KUNUHa M. Yinapra KyRuparunap Kapajau:

- aBapMs Ha30paTH;

- TOITONOTHAHU OouIKapuIlL;

- XaB(CHU3NUKHH OOLIKapHUIL;

- TH3UM Ba apa€HnapHu GolIKapHIL.

ByHnpaii Onoxiap OOHIKApDYBHHUHI alOXHAa KHYMK TH3MMIIApH
GYHKUMANAPUHN HHTErPAIAI THPHLIM, MacaiaH; 6utTa ¢oiigananyBdu
uHTepdeiicuza Oup Heua HyBamum OOIIKAPYBHHHHI aBapHSCHHU aKc
3TTUpUIIY, OYyTYH TONONOTHSHH aKC 3TTUPHILH, yMyMHii OolukapyB
XaB(CU3IUTHHH TAabMUHAANIYN JIO3UM.

Cudatau OolKapull, YaKMPUK Ba MaKeTNH TapMOK HWYHMHHU
6oiKapHIl caTXKAa aMaTa OLIHPHIIAJIH.

KuuMk TH3MMIapiaH MOKOPH TYpYBYHM OOHIKapyB TH3MMIIapH
aBapuANapHH Ba TApMOK TOIOJOFMACHHHM MapkaszlaH OOLIKapHIIHH,
TapMOK Ba Xu3MatjapHu Oupranukaa Oomkapuil ¢GYHKUMACHHH
TabMHHJalian. OnepaTopHUHr YpHH, OowikapyBHUHI Oapda Iaxcui
$yHKUHANApUHY ApaTyBYM MapKasuii HyKTa XucoOaaHaau.

SHru xusMaT OUNaH TapMMHIIOBYMIAp, axOOpoT OunaH TabMHH-
JoBumnIap kabu, doiiaananyBunaapHi xaM OoLIKapyB TH3UMIIApH OuiaH
¥3apo OOFIaHUIIMHY TabMHUHJIALIN JIO3HM.

bup BaxTaa Ba OornHK OynmaraH XoJia perHoHall carxaard kabu
Marbucrpan caTxfa XaM MYJIBTHCEPBUCIH TAapMOKIApHM  spaTHLI
MYMKHH.

Peruonan carxaa MyJETUCEPBUCIH TApDMOKJIAPHHU SPATHII MaBXy .
MaxaJuiiii TapMOKJIapHH TaKOMHJUTALITHPHII &KH aloXuWaa aboHEeHT
TypyxJlapura XusMaT KWIMII Y4yH MYJDKaSJIaHTaH SHIH TapMOKJIapHHU
ApaTULl HYNM opKaiy amara omanu.
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MarucTpan caTxga MyIbTHIPOTOKOIIH TPAHCIOPT TAPMOKIIapHHH
ApaTull, MabJyMOTIApHK y3aTyBYd TYpPJIM TapMOKIapHH ¥3apo
6ornanuiml 3apypatd, GPRS TtapMmoknapuHu KypHil €KM YYMHYH
aBnoAHUHT (3G) MOOMI anoka TapMOFHMHU OeNrHJIaHraH CErMEHTIapH
YUYyH aHUK Ba3uQaiu yerapajap paMKacuga amanra ouiajy.

AlfpuM XxoJUTapma sipaTUnaguraH MYJIbTHCEPBUCIH TapMOKJIap
oJaTaard MaBXyl TapMOKJapHHUHT HH(POCTPYKTYypacuHH OHp KucMu
Ounan anMamTupuiagd. Asbarra  ymap  «ajiMalITHpPHUIAagMIaH»
TapMOKHH KYpUII HOPMATHB-TEXHHK Tanabnapura >xaBo® Oepuiuu
JIO3UM.

7.8. Kanaa, TapMoOK Ba TPaHCIIOPT CATXH T€XHOJOTHS/IapH

X.25 rapmoxk nprokoau. [lakeTnu kommyrtanmsra sra OynraH
MabIyMOTIapHH Y3aTyB4H X.25 MNpPOTOKOJH, >Xyda KaTTa LIOBKHMH
caTxura sra OynraH anoka JNHHHAnapH (MacajiaH aHajor TeneoH
auHusanapy) 6yiuya uumam ydyyH XTH (ITU-T) tomoHumad uuiab
YUKHIraH.  Y3arunagurad — axOopommapHd — Tanad  KWIMHTaH
WUIOHYIMIIMTHHM TabMUHJAIl YYyH, XaTOJUKIApHM aHHKIall Ba
CO3JIALUHUHT KYN CaTXMH TH3HMM KYJLIaHUIIAIH.

IMakernapHUHTr XapakaTiaHuul iynuaa X.25 TapMOFHHUHT Xap 6up
KOMMYTaluanall y3edd NakeTHHHI OYTYHNUTHHM TEKIWHpaad, YHHHT
capnaBxacuja MaBxyn OynraH Ba ysaTuliga XxucoOnaHraH Ha3opar
AUFMHIMCHHHY YKMHMIAM, OJMHIaH MakeTilap Y4YYH YHMHI KHHMaTHHH
aHMKIaiaM Ba Ba 6y MKKM KHMAMArHM COJIMIUTHpaad. XaTonap COHHM
yH4a kyn O¥amaca, y3en makeTiapHU KaiTa TUKIaul KOOMJIMATHIra 3ra
O¥nanu Ba YHH KEMHMHIH TabKUO HYNHra y3aTHIId MyMKUH. ByHzaa y3en
KeHHHIW y3enra makeTinap KaOyjn KWJIMHraHJa ynap CO3JaHTaHJIMTH
XaKuJard MablyMOTHH KYHartand. KeituHru ysenna makeTHH KaiiTa
THKIall UMKOHM O¥nMaca, yHM KaliTa y3aTHUII XakuJa MablIyMOTHH
kynaranu. Konran tapmok yzemnapu - X.25 kOMMyTaTopiapH XymaH
wyHAail TapTubaa HHIKHY JaBOM 3TAUPAH.

JIlunHspary IUOBKUH CATXMHHUHT FOKOPHJIMIH, Y3aTHII Te3NMUIMHH
kaMaliumura onub kemagu, mwy cababiad makeTid KOMMYyTauuAra sra
5ynran xynruHa Tapmokiap 64 Kbut/c raya yzatum Te3nuru GunaH
uuutaiigy. [HyHuHr O6unan 6upra ax60poTiapHH y3aTHLI Te3NMMrH (YHH
y3IMyKCH3 (PU3UK KaHAJIJard y3aTHUI Te3NUK OUaH YankallTHPHLI Kepak
3Mac) OOMMHMH KosiMaiad Ba Xarolnukiap Tydaiinu jo3ara keirad
MOBKUH carxura Ooriuk. Bomikaua kunud aiitranma Oup maxkeTHH
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eTKasHll BaKTU JOUMHMH KuiiMaTtra sra 3Mac Ba ¢QakaITHHa KaHa
cudatura GOFIHK.

Frame Relay (xanpnapHu TpaHCAsinuA KHJHIN) NPOTOKOJI
V30K Macodanapra MablyMOTJIAPHH Y3aTHILIAA XaTONHKIAp COHM KY
6ynrannurn  Tydaliny nakeTNapHH  KOMMYTAUHAJIAII  yCyJuiap
spaTuirad 3au. Hatwxana, nakemiap capiaBxanap OuJiaH xyja Tyira
Ba xynma Kyn oprthkuya axOopornapaaH ubopar 6ynran. IlakernapH
KaiTa THKJIAll Ba XaTOJHKJIapHH HYKOTHIU HadakaT OXHUPrH CTaHLU:
6anky TapMOKHUHT Oapya y3e/lapd (yHKIMSCUra XaM KHpPraH 31
(Macanan X.25 npoTOKOJUTapHHH KYJIall OpKajIH).

MabayMoTnapHi  y3aTHII  Y4yH ONTMK TONald  MYXH
KynnaHunaaurad 3aMOHAaBHH IOKODH TE3NMHKIH TEJIEKOMMYHHKaLH
TapMOKJIapUAA XaTONUKIAp caTXW KeCKWH Kkamaiau. HaTuxkanma make
MalJOHUarl KOJUPOBKAa OPTHKYAINTH Kepak OyiMai Koaau.

Frame Relay npoTokonn IUOBKHH caTXH KaM OYiraH aiok
JHHUATapMja Kynnawl y4dyH Hiunab yuxuiarad. Bynpail nmuHusnapr
ONTHK TON&M Marucrpajuiap kupagu. Frame Relay pma 6yty
KaJpJapHUHT XaTONMKIApHHM Ha3opaT KWIHII TH3MMH  Gaprapat
KMJWHIaH, JIEKHH OYHUHI YpHHra TapMOK KOMMYTAaTOpH OJIMHIa
KaJpiapHu OYTYHJIMTHHHU TeKIUMpaau Ba (akaT MaH3WI MaHIOHH Y4y
XaTONMKIAp Ha30paTH amaira olupwiagd. Arap Oy TecTIapHHH
OupopTacM jTMaca, yHZa KOMMYTAaTop KajpjiapHH KaiiTa tobOopur
XaKugard CYpoBHH XYHaTaau.

ABBaJIrH KaHaIApHH KOMMYyTallMfJalira 3ra 6ynraH TapMoKIa
oxupru ¢oiinananysuura 64 KOUT/c ra sKUH TE3NUKHU eTKa3raH 6yc:
Frame Relay tapmoru 2 M6ut/c Te3nukna rioban TeleKOMMYHHKAIU
TapMOK/IapuHHU (oiifanaHyByura yJaHHIIMHU aManra omupagu. Fram
Relay TexHonormscuHMHr BHr acocuii ad3amnnuru, nmakermard ax6o
poOTNap OPTUKYAIUTHHUHI NacTauruaup. Harmwkama MabnyMoThapH!
y3aTHII TApMOKJIapHia YHYM/IOPJIMK 3YAJMK OUNIaH OILAH.

Frame Relay kangpnapHn koMMyTauusanaimi HHTeppeHCHH
aHrnatv®, KaliTa HIINaWIHM SAXHIMjall Ba XyAyAu#t TapMoKnal
MaxXa/iMii TapMOKKa Yy3aTHLl HapXMHM KaMalTuUpuIl Ba JOKa
xucobmair TapMoFy OWJIaH FOKOPU TE3NHKAA YNaHUIUIHHM TabMUHIaHIM
Frame Relay Texnonoruscu Ky#imaarmnapHu Tanab Kunaau:

- OXHPIH KypHJIMajap IOKOpDH Aapakald HHTEJUIEKTyall MPOTOKO:
O6unaH TabMHHJIAHraH OynuIIy;
- aJloKa KaHaJld BUPTYal Ba XaTOJHUKIApAAH XOIH O6Ynuiiy;

342

www.ziyouz.com kutubxonasi



- TaabUK 3THITaH )XMX03JIap TYpJH Y3aTHLIra MyJDKalIaHraH Oynuliu
Kepak.

Bynpaii TexHonorus HadakaT jokan xucoGnaml TapMOKJIapH Ba
XyAyOui TapMOKHHM nynbcauusau Tpaduk OunaH Oolukapuluira Moc
kenaau, 6anku ce3rup Tpa¢UKHU SHHH OBO3HH y3aTHILTa MOCNALIAMH.

Frame Relay TexHOMOrMsCHHMHI TapMOK YCKyHaj@apH Ba
dofijanaHyBund KypHiAManapH, HHTeppeHC OpKalM MablyMOTIapHH
NakeT/H KOMMYTallis KYypPMHHMILNIA y3aTUIl HMKOHUHH Oepanu. Tapmox
uHTepdeiicn Hykrau HasapugaH Frame Relay xam X.25 nportoxonu
KatopugaH XucobnaHagu. JlekuH Frame Relay X.25 ra Hucbaran
(OyHKUHOHAN HMKOHUATIapu Ba ¢opmaru Oy#inua ycTyH Typanu.
ByHpnaii TexHonorus OysuiaraH OUTIapHH TEKUIMPHII anrOPHTMMIA 3ra,
nekuH Oy3HJiraH MabJyMOTNapHH THKJIaLl MEXaHH3MHIa 3ra 3Mac.

Ethernet Texnoaormsicn. Jlokan xucoGnam TapMoOKiapuaa
MablymMOTIapHH  y3atuul yuyH [Ethemet xynmu  Tparcnopt
TEXHOJIOIHACH Kabu Kapanaad. MablyMOTIapHH y3aTHII TE3MUFMHUHT
10 Mb6ut/c man 1 ['6ut/c raua (akuH kemaxakma 10 'Out/c raua)
OLUMIUM, Yy3aTWNafdraH  axOOpOTJIaDHMHI  HapXWHH  [aCTIHIH,
apXHUTEKTYpacHHHUHI HHCOMiHl commanuru Ba Ethernet texnonmoruscura
HHTepHeT npoBaiijeplapHHUHT Ba al0Ka ONepaTopJapUHUHT KU3UKUIIH
MYBO3aHaTNH  XM3MaT TabMHUHOTH Ounman  OGornuk.  Bynpait
TEXHONOTHAJTADHUHT OXMpPrH HubTiad YMKWIraH BapHaHTH OUp Heua
nopTnap COHHra sra 6ynraH KOMMYTAaTOpJapHH Kynnalura acocjaHraH.
Bynnait kommytatopnap Oup BakTAaa Oup Heya MopTiap opacuia
KaZpiapHH y3aTHUIHH TabMHHNaigun. HaTwkaga koMMyTalMsiaHyBYH
Ethernet TexHonOrHAcHaa Xap Oup KypHiMa ¥3apo ayxpaTHIraH KaHaira
Ba KOMMYTaTop noptura sra 6ynamu. Jlokan TapMOKJIApHUHI TypJH
CerMeHT/IapH OpacHja MablyMOTJIApHH y3aTyB4H ajloka KaHaJIJTapHHUHT
Te3MUrHHH TabMMHJIATaH XOJAa, KOMMYyTalUsaall caMapaid GoluKapys
TH3WMMTa dra 6YiraH HUpHK TapMOKJIapHH ApaTUll HMKOHMHU Gepaju.
JleknH amoxuja KOMMYTATOpJap yJaHyBYH MarucTpajl TapMOKIapHH
ApaTHIUAA XYyAa KarTa Te3nuK Tanab xunagu. Hatuxkana EthernetHunr
10 M6ut/c 11 K¥NruHa cermMeHT/Iapuaa OoMIKKYa OKIaMa o3ara Kejlaau
Ba ¥TKa3yBYaHIHK KOOHIMATHHU acaliTHpany.

ByryHru KyHzha nokaj TapMOKIapHUHT 85 % KkaHan caTXuaaru
Ethernet TexHonorusicu 6y#iuua kypunraH. Kanan catxunaru Ethernet
HHHr (apK KUIyBYH XyCYCHATH, MKKM KMYHMK CaTXJlapra: MyXHTra
ynasuiHg Gotkapuim (MAC) Ba MaHTHKHI kaHan 6owkapuiun (LLC)
ra Oynumanp. [Tactku MAC caTxd MyXHTra yjaHHul aJrOPUTMHHH,

343

www.ziyouz.com kutubxonasi



TapMOKIaru HIIYH CTaHIUAJTADHHUHT MaH3HJIMHH aHUKIaN

IIYHHHFIEK ¢u3uk catxHH OWpranukna Kyulamew —KYuia
KyBBaTnaiau. Ilactku LLC carxu Kyiinparu xu3sMmaTiapHU Kyina
KyBBaT/laiau:

- yJaHHWIIHU amMaira OLIMpMaiiIUraH Ba TaCAUKCH3 XM3MaT;
- ylaHHLUIra MyJXaJUlaHraH XH3Mart;
- YJaHHUIHHW aMalra oliMpMaiiurad TacauKra 3ra Xu3mar.

TeXHONMOTHSHUHT 3HI acocUif KaMYMJIMIH MYXHTra KOHKYpe!
ynaHuLI XucobnaHany.. Xyanu wy naiitaa Oy sHa yHHHT KypHiMaiaj
HapXMHU Ce3HJapiMd Japaxaga KaMalTHpUII MMKOHHHH Oepye
ad3aMIruHA XaMm Ounaupanu. ByHaa jtokan TapMOK TEXHOJNOTHSCH
Terulind opataard Ethernet na MacodaHHHr YeKiIaHHIIM, OMNTI
TONaiapHU Kymiam xucobura 6aprapad stwiagu. Hatuxama Ethern
Laxap Ba rj106an TapMOK TeXHOJIOTHACHTA aiiaHaau.

Ethernet TexHonoruscu Y3MHHMHI DHUBOXIaHHUII >kapaéHuua O1
KaTtop 3BONIONUOH OockuwiapmaH Ytau (7.4-pacM) Ba omnuii mimi
(10 Mb6ut/c nu) apXWTEeKTypacuJaH, TE3JIMKHH OLIMpUIN XHCOOH
10 I'6ut/c) Ba YHIOaH IOKOPH CErMEHTNIAapHHM KyJUlall TEXHOJIOTHACH
abinagou. UlynmaH xam Ownum  MyMmkuHkH, Ethernet Hm
yTKa3yBYaHJIHK KOOUNUATH Xap 5-7 Hunpma 10 Maprara o6 60pMoka
Xosupru Baktaa 10 I'6ut/c nu Ethemet (Gigobit Ethernet) ¢us:
catxga DWDM TeXHONOrUsACHHH KYJU1ah Iu.

Keiiunry nalitnapaa Gigobit Ethernet 3aMoHaBH# pakaMIH TapM(
TEXHONOrusnapn cadpujaH Mycraxkam YpuH oramutarad. Gigot
Ethernet TexHonormscu OupiaMyH CTaHJApTJIAIUTHPHII OOCKUYHAE
yTOu Ba TeleKOMMYHHKauMsA 6030pHIa pakaM/id y3aTHLI TH3HMIIApHE
HUUTa6 4HKapyBWUIADHHHI SHCH anmapaTypaiapy — MaplupyTi
3aTopJiap/KOMMyTaTopiap cudaTuia axaMHUsTra 3ra Ba yjaap 3aMOHAaBY
IOKOpH Te3MMKIM MabJIyMOTJIApPHH Y3aTHIIl TAapMOKJIApWHH KypHILL]
KynnaHumnangu.

Gigobit Ethernet 1000 Base-x MaplpyTH3aTOp/KOMMYTATC
HHTepdeliciapi MIIYM CTaHLUHAJIAP CYNEPKOMIBIOTEpPIApP CAaKJIOBY
BOCHTAJJapHH Ba 4 CaTXJIH apXuTekrypara »3ra OynraH nepudeps
y3ennapHH ¥3apo OOFNIOBYM TEXHONOTHs - (U3HK CaTX CTaHAapT
Fibre Channel (Fc) ra acocnanrad. Ilactku catximap yuyH FC-
(nnTepoeiicnap Ba Myxut) Ba FC-1 (koanamn Ba amexonepnaur) Gigob
Ethernet ra kyuyupmiran, 6y 3ca Gigobit Ethernet opuruna
CTaHOAPTHHH fApaTHIl BakTHMHH kamaiitupaau. BOC (OSI) mozenur
Gigobit Ethernet cranzapTH kaHan Ba pU3MK CaTXra MOC KeNalH.
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10 Méwt/c Ethernet 10 M6ut/c
ONTHK TONATU 10 M6nt/c KOMMYTAaTop Ethemnet
CErMeHT MEKTPHK
Y3aTuurHuHr
AyIUIeKe
PEXUMH
KOMMYTalms
100 M6ut/c Fast Ethernet 100 M6ur/c Fast
OITTHK TONANH 100 M6ut/c KOMMYTaTop Ethernet
CETMEHT
Y3arHmHUHT
AyTUIEKC
pexuMH,
KOMMYTAUMSR
1000 M6wut/c Gigabit 1000 M6ut/c Gigabit
ONTTHK TONATH Ethernet KOMMYTaTop Ethemnet
CErMEHT 1000 M6ut/c
Y3aTHILHUHT
IyIUIeKC
pekuMH,
KOMMYTaUus
7.4-pacm. Ethernet TeXHONOrUsACH 3BONIOLUACH.
TenemeTpuk  XU3MaTnapHM  KYJUIOBYM  KOMIAHHSJIAPHHHT
ojataard oneparopnapAaH ¢apkd, ogataga SDH HuHr  maxcuii
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MHOPOCTPYKTYpacHra 3ra 3MaciurH, JIEKHH SXIIH PpHBOAUIAHIA
yNaHYBYM y4acCTKa >KOHNalIraHIurH.

Ethernet makancyasiuusicn. Ethernet Tpaduiuiapusan HHKancys
UMATAIIHUHT acocuii MyaMMocH IuyHpaH uHOopatku, SDH HuE
MabiIyMoTiap Onoku (koHTeliHepnapu) MaBxyn ¢oizanu HOKIaM
Oynca xam, Oyamaca xaM TyxXTaMacOaH Kaap CHHrapH y3aTuiall
SDH kouteitHepnapuna Ethemet TpaduknapuHu HHKaNCynsuysian
HUHT 6Hp Heua Mmpouexypaiapu Gop.

GFP (Generic Framing Procedure - KOmJalIHUHT YMYMH
npouenypacu) Ba X.86 (LAPS-SDH kxanannapura yjgaHyBYH MPOTOKO
kabu) npouexypanapu craHgapTialiTipunrad. Kaiicu Oupu sxim
Hxxanacu xam SDH konTtelinepnapuza Ethernet Tpaguxnapusu uHkar
CynsuMsanaimy, nekuH Typnuda. GFP npouenypacd MHKancCylIsuusH
aH4a camapany Oaxapanu Ba LAPS naH dapku neTepMHHaUHANaHTaH
xucobnananu. bepunran npouemypanap ITU-T X.86 (LAPS) ITU-
G.7041 (GFP) cranmaptinapuna tynauk Oepunrad. [HyHu xam afitui
KOM3KH, alipuM UInab yukapyBuunap Y3WHUHT uLLIa0 YHKapraHWH
Kynnaigu.

Buptyan komnTefinepnapad ToprHm. SDH TtapMmoknapun
Ethernet Tpadwuiiapuna (o3ara kemyBud acocuii Myammo, SDI
KOHTe#Hepnapu ymuamura ora 6ynran Ethernet kaagpnapuHuH
MocjaluMaraunuruaup. bByupmalik MyammonapHuM eydiuiga BHpPTya
KOHTe#iHepJiapHUHT TopTHIIMINM épaam Gepamu. Toptumui 2 Typr
6ynuHanu: apanaiu Ba BUPTyal.

Bupryan toprumum, VC-12 (2.176 M6ur/c) Kamamnu BHpTya
KOHTeHHepNapHd TOPTHILRA YTKa3yBYaHIUK KOOUNHATHHHU OLIMpaIr
1y BakKTAa XyJAId apajaill TOPTHIUWII cuHrapu ¢axkat VC-4 (149.7
Mb6ut/c) carxmad Oomnab Kyualml MYyMKWH. Apanail Ba BHpPTya
TOPTHLUKLI Typhapy 7.1-xafBaniia kypcaTHiraH.

I0yHyH Tapkuanalll Kepakkd, BUPTYyall TOPTUILUHM KyJaraHa
MaBxkyr SDH TapMOKJIapWHHHT TpaH3WUT Yy3enjapuia O6upopt
Y3rapTUpYIIHM aMajira OLUIMPHIN 3apypaTH HyK, JekuH apanat
TOPTHILUMLI KYJJIaHWTanAa 0apya TpaH3uT y3e/apard KypHjiMalapH
apanaiTHPHILIHY Tatad Kuiagy.

Bupryan toprummin SDH Tpaduxmapunn xumosnaiuna xar
6omka a¢3atdkmapra sra. bymapHunr 6apuacu SDH koHTeliHep
JapHHH BHUPTyaJl TOPTHIIMHHM KYJUIALIHH TacauKiIaliad. Buprtya
ToptumMil  npouenypanapu ITU-T H.707 cranpaptuma Tynu
KeNTHPUNITaH.
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Ynanuimr XaskMHEH poctiant. SDH kaHannapuHM aBTOMAaTHK
xumosami  pynkuuacH (ITU-T G.841 xyxoxatuna TaBcu(naHran) 3
TypAaru KaHaJIHH aHUKJIaiu:

- MIYKH KaHan (arap MII4M yinaHuu 6Hpop cababra xjpa 6y3uica,
yHaa Tpaduk 50 MC maBoMMJa XUMOS KaHAIHMra YJaHanlu);

- XMMOsl KaHAJIM - aCOCHI MIYM KaHaJy pajg 3TraH Xojja TpadMKHH
kyudpanu: OepunraH yiaaHuw Oyiiuua acocuit umuu kaHan Me€pia
uutaérran 6ynca, nexuH G.841 xyxokatu, KymuMmua TpaduKIapHU
y3aTHLI YYYH XHMOS KHJIMIIHH KYJ1Ia&éTraHuHY TaBcu(aca;

- XMMOsJIaHTaH KaHajl.

7.1- xanBan
Apajiaml Ba BUpPTyaJ TOPTHIIHII
SDH kontefinepnapu | Typu ®otinanu IOKJIaMa,
M6ut/c
VC-12 Low Order 2,176
VC-3 | High Order 48,384
VC-4 | High Order 149,76
Apajan TOPTHILHIIT
VC-4-4c High Order 599,04
VC-4-8c High Order 1198,08
VC-4-16¢ High Order 2396,16
VC-4-64c i High Order 9584,64
Bupryan topryimsi
VC-12-Xv Low Order X-2,176 (X=1...63)
VC-3-Xv Low Order X-48,384 (X=1...255)
VC-4-Xv High Order X-149,76 (X=1...255)

Bupryan rypyxra KkdpyBYH, XHMosiaHraH Oupopra VC-12
BHPTyan KOHTEHHEpHHMHT HyKonmuuy, 6apua rypyxHUHr HYKonuiura
aubd kenaau. ByHpmalt xonar pyit Gepmacnuru yuyn LCAS (Link
Capacity Adjistment Scheme-ynaHumr XaxMHHH POCTIOBYH CX€Ma)
npotokoan kymnanunagu. LCAS nportokonu, SDH Ttapmoru 6Viinab
ysatunagurad Ethernet TpaduwiapuHu xumosnail  (QYHKUUACHHH
Saxkapand Ba Tpaduk Ounan MocjamraH xonjga uuaiaud. Srosa
~ypyxra Oupnamrtuprad (7.5-pacM), OMp Hewa KaHaUIapHH KyJuiaraH
xonja TpadHKIapHH Y3aTHLU XONAaTHHH Kapab YMKaMH3.

1-XHMosANaHMaraH KaHan paj 3TraHfia BUPTyall TypyXHUHT Gapua
rpaduxnapu iykonaay, sekuH LCAS MexaHM3MH yJaHHIIHK K3JIaiaM.
Yuman keiiuH GEP npouenypacu oHuii Te3NMKHM ¥3rapTHpagd Ba
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BUPTyal FypyXra KHpyBUYM KOJIFaH BHUPTYall KOHTeHHepnapHu Kyinare
XONija ymaHMIOHKM KaliTa TUKIaiau. By TapMOKHMHT uilamail Konu
MYBO3aHATHHHU MacaiTupMaciaH TpadHKIapHH y3aTHIO Y4YyH 2,3 Ba ¢
KaHaWJIapHU HLLTall WMKOHUHHM Oepamgu. VC-4 koHTeitHepnapu yuy
LCAS nuHr peaxuus Baktd 64 mc, VC-12 kouTeltHepH yuyH 3ca 128 »
JaH omManam.

Xumosnanmaran VC-12

ABapus \
© 4 /
= A—r =

IGFP | 100 Ba:

[ { ]
\‘“\\
N
//

-

100 Base-T [OFP [VGG

S—ch 4
N T

7.5-pacm. LCAS TexHONOTHACHHM K¥naraH xoiga Ethernet
TpadUrHHH XHMOSJTALIHY TALIKHJINAITHPHIITA MHCOJL.

O
|

©
-

bepunran ymwly wMuconmaH kypuru® Ttypubauxu, LCAS H
Kyinam, WINYH KaHajjjap opacuia TpaguKIapHH JMHAMHK TapKaTHi
UMKOHHHM Oepali, IUYHUHTNEK KYIIHMua TpaduKiapHd y3aTHII Y4y
KaHAJUTApDHUHT XUMOACUHH TabMuHIaiau. LCAS npotoxonu ITU- °
G. 7042 Tacuduna Tyauk Gepunras.

Ethernet HMHr Kymumda ¢QyHxknaoHHaJIHrH. [Okopun
TaBcuduaHrannap  «Hykra-Hykra» Ethemet E-line (7.6-pacm) H
YNALIH{ amanra oLIUpUII HMKOHHHH Gepanu.

By ¢dakarruna Ethernet HUHr axpaTuirad kaHaulapu Ba OyHna
tamikapy SDH rtapmorununr Ethemet tpaduxiapuy yuyH To3
tpaHcnoptaup. IllyHmait xonma TapMOKHH TY3HID Y4YyH OIEpaTo
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Ethernet nopTnapyMHUHT COHWHHM, ILIYHra TEHT OYiaraH yJnaHULIHH
TabMUHNAIUM, WYHHHraek Ethernet nakeTnapMHH KOMMyTauuAnall
YUYH KYLIMMYa KypHAManapHH KyJUlally N0o3uM. ByHIaH TalllkapH 3pTa
€Kd Ke4 OMepaTop TPAHCHOPT TaPMOKIAPUHUHT pecypCllapMHH E€THLI-
Maciurd Ayd kenaad, OyHpaa xap OMp KaHaJIHHHT ¥pTaya CTaTHCTHK
foKNaHHIWK kaM 6ynanu. Lyuusr yayH kynnanunangurau (IEE 802. 1D,
802.1P Ba Goukanap) craHgaptTiaapra Moc xonaa Ethernet nakernapunu
KaiiTa MILTall MMKOHHHHU TabMHUHaW 3apyp, Oy Ethemet tpaduknapu
OMNaH MOCNALIrad XoNnAa MIIall Ba yHH X03Upry naiitaa Hadakar kyn
onepatopyiap Ky/ulakiauraH mopraap carxura, 6anku Ethemnet caTtxura
a)XpaTHLl MMKOHUHU Oepanu.

Tpadwuk VTkasyBuaHnuk nonocacy Tpadux Y/Txasysqa}mux NoJocacu
4 6yiiua yerapatanui 4 6yinua serapanaHuw

;BHKI' Bar
a) 6)
7.6-pacm. YaHHIIHY TAIIKW/UIALITHPHLI: @) «HYKTa-HYKTa»; 6) «HyKTa-1
HYKTa».

Ethernet TexHonoruscu aOoHeHTNap TpadUrHHHHI EKU BHUpPTyau
nokan TtapMoknapHuHr (Virtual Local Area Network, VLAN) ymymuii
KaHaJUIapyAarH XW3MaTHH axpaTtagu. KynruHa aboHeHTNap ajulakayoH
ywiby ycymHMHr ad3amiMkiapuiaH keHT (poiinananmoxaanap. YHH
Ky1nall yyyH TpaHCmOpT TapMokiapu opkaid VLAN wHzeHTHdH-
KaTOpJIapHHH TYCHKCU3 Y3aTHILIHN TagMHHJALI JJO3HM.
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Xycycuit VLAN JsapHu spaTtyil MexaHu3MH LiyHUHTaek Ethernet
TpadUKIAPUHUHT YCTUBODJIMIM MaBXXy[ CTaHZapTjiapra Moc OymuiiM
kepak. BynapHuHr Oapuacu Mabaym 6ynrad E-LAN kabu Mypaxkab
«HYKTa — KYI HyKTa» Ba «KYI HYKTa - KyIl HyKTa» CTPYKTYpaCHHH
TY3ULI MWXO3 TPa(pUKIApUHUHT KOHLUEHTPAUMSCHHU amajra OLIMpPHIL
Ba TpaHCHOpPT WHOQpacTpyKkTypacuzaaH camapand ¢olHnanaHui
HMKOHHHH Oepajy.

Ilynpait xunu6, IEEE 802.1.14 (Bridge Protocol and Spanning
Tree), IEEE 802.1 Q (VLAN) Ba IEEE 802/1P (Priority) TaBcu¢napura
Moc xonpma Ethernet Tpaduknapw OwnaH TYIMK MIINam — HMKOHH
TabMUHJIAHaH.

Xu3smat cudarn. Xusmar kypcarunaguraH aGOHEHTJIap COHH
oMy OuJiaH, onmeparop aHUK Oup xu3Mmar cuaTHHH TabMHHIIALI
MyaMMoJiapura oy kenaiaM. et gaBiaT onepaTtopiapUHUHT Taxpubacu
UIYHU KypcaTauku, gkuH kenaxaxna SLA (Service Level Aqreernent-
XU3MaT CaTXM XaKuaars LIApTHOMa) OepunrainapHi TabMHHJIAIL
6yitnua Ethernet ¢yHkuuscH erapnun Oynagu, keHHH4YaTMK dca
kymumya paBumina MPLS TexHonoruscu HMMKOHUSTIApUHU KYJulaul
3apyp 6yaann.

IlIpoTokosnnap crekn. [IpoTokonjap crekn Kydnaarn4a Iiakiuia-
Hamu (7.7-pacm): aboneHT, GFP kaapnapuaa HHKancyasUUsIaHYBYH
Ethemet xanpnapunu y3ataau (xycycudfi VLAN HH KyularaH Eku
KynnamaraH XonAa), yHAaH KeiiuH BHPTyan TOPTHLIYBYM KOHTeHHep-
napna uHkancynsuusnadaad. LCAS MexanusMu, paj 3TULLIAp k03ara
KelraHga YJaHUIIHUHT YTKA3yBYaHIUK  KOOWIMATHHH  AUHAMHK
yaraptupuw #ynum opkanu Ethernet TpadMiiapUHHUHT XUMOANAH-
rauauHu TasMuunaign. SDH ¢u3uk caTxaa Mapxyn TapMokiiap Ounan
¥3apo OOFNMaHMILHH KYJInaitau.

veo 1 Grr 10/100/1000Base-X
S
VCG | GFP % 3
5|3
E
: £
VCG | GFP -

7.7-pacm. [Iporokonnap CTEKHHHMHTI LIAKJJIaHHUILH.
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Gigobit Ethernet. Bynnaii texsHonorus Ethernet HuHr GupMyHua
TAaKOMMJUTALITHPUAIFaH CTaHAapTiapuiaH Oupn 6ynub, Ttomonorus-
CHHHMHT 6ollKayapok 3KaHiMry 6unas apk kunaau. Gigobit Ethernet
HHUHT acocHil Makcagu, TapMokna Mamxyn 6yaraH Ethernet 6asacuuu
caKiaraH Xo/ifla aH4a HOKOpM TE3NIMKIM MabiyMOTJIap Y3aTHLIJaH,
LYHUHTAEK TYpAW Te3NHKIa HIUJOBYH CErMeHTNap opacuia Mably-
MOTJNApHH XYHAaTHII MMKOHHMATHHH TabMMHNAWI, HUPUK MauLUMA
KOpXOHanapfia KynnaHWIagurad, MaBxyld OYyiraH KoMMyTauusiail
apXMTEKTYpacHHH coJlalallTHpULIAaH ubopar.

Ethernet Hunr 802.3.0 ¢opmar xagpuuu kynnarad xonna, 802.0.
CTaHJAPTUHHUHT (PYyHKUHMOHAN Tamabura Moc XOJAa y3aTHLI TE3JIHIH
1 T'out/c ra teHr. TeXHOJNOrUss acocaH KOPMOPAaTHB TapMOKJIApHUHT
Mapka3sujJa Kynnalira acocyiaHrad. ByHaal TeXHONOTHSAHHHT KaMYHJIHIH
XHM3MaT CHU}aTHHH KYJUIOBYH MEXaHM3MHUHI MaBXyAd SMaCIUTHAMP.
Bynunr yuyn Gigobit Ethernet pman dolipananysuunap xu3mart
cudaruin TapMmuHnam yuyH RSVP kabu [P Gasacm acocuparu
NPOTOKOJUIADHH KyAnaly JIo3uM. Y J03uM OynraH MabjiymoTIap
TE3WIMHH  TabMHUHJAIl  YYYH  MapLIpPYyTH3aTOp  pecypclapHHH
3axuparnall UMKOHHHH Gepai.

IP Texnonoruacu. lOxopuaa canab yrunran xu3MaTyiap Ba ynapra
6ynraH Tanabnmapra acocjlaHraH XxoNfa, XO3MprH MNaiTAa paKamiiu
KaHammap Oyiinya mabayMoriapHu y3atuwaa I[P mportokonmapu
(VIHTepHET NPOTOKOIIAP) KEHT KY/LIaHUIMOKAA. By acocan axpaTuiran
KaHAIApHUHT OLUMIIK Ba ¥3apo OoryiaHraH TapMOKHHHI OXHPTH
UCTEMON4UIIAPUHUHT YJNAHYBYM HYKTA&JapHHH Y30KIa JKOHJaluraHu
Hapxra OOFNMK 93MaciHK XycyCHATH OunaH Oornuk. Hartmxkana
TOKAaHMHI Hapxd 3yAnuk OunaH kamasagu. [P TenmedOHMAHUHr 3HT
acocuif adsannurn HHrepHeT TenedoHMsAa aloka CUGATHHHUHT
IOKOpHIIMTH Ba peail BakTAa (akCiHapHU Yy3aTHUII HMMKOHHATHIMD.
Bynpan Ttamkapu IP Tenedonus TeneKOMMYyHHKalMs cOXacHAa SHTH
SHRAIUMIUHKM l03ara KeNnTHpaju: ayAuo Ba BHJEOKOH(epeHLMs,
aboHeHTNapHH 3yAnuk OunaH Tonuu Ba 6olwkanap.

[P acocuna tapmoxza Oapua MabJlyMOTJIap: OBO3, MaTH, BHIEO,
KOMABIOTEp JacTypiapH €kd Oollka Typaard ax6opotyiap nakeriap
KYpuHHLIMAA y3aTUnagu. ByHaai TapMokaa Xap KaHzail koMNbloTep Ba
TepMHHas ¥3MHUHT [P MaH3unura sra. YHOa ysaTHinaaudraH nakerjap
11y MaH3uAra Moc Xosifia Tanabropra xyHaTunaad. MasnyMoTnap xxyzna
Kyn Mmxo3nap opacHza Oup Baktaa y3aTuiagd. IP  TapMmoruna
MyaMMoJiap l03ara KeiaraHga, y Hoco3 yyacTKaHH ailnaHub yTraH xonga
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MapupyTHd Y3rapTupazd. ByHuHr ydyyH IP nipotokonu curHanusaiu
Y4yH aXpaTHJIraH KaHalHH Tanab kunmaiau.

IP Tapmoru 6¥#1ab oBO3HH y3aTHIN )xapaéHH Oup Heua Gockuyma
ubopar: OupuHUM 6O0CKUYAa OBO3HM pakamiaml amanra owanu. Keitu
paKamJIaHraH MabJlyMOTJap, MHXO03ra y3aTHIa€TraH MabJlyMOTJIapHHH
$U3MK XaXXMHHH KaMalTHpHLI MaKcaauja TaXJAul KWIHHAAH Ba KalT
nunaHagd. KouyH 6yiiuga 6y Oockuuna kepak 6ynMarad maysanap B
IWOBKUH (OHJApDUHH HYKOTHIN WIYHUHIAEK KOMIIpeccopiall ama:ir
owanu. KeluHry OoOCKH4Aa ONMHraH MabJyMOTJIAp KeTMa-KeTJIHI]
naxkeriapra OYynMHany Ba YHra HNpPOTOKON ax0opoTiapy — MHXO
MaH3UJIH, MaKeTHHHr TapTHO pakamMd Ba KYIIMMYa paBHIL]
XaTONMKJIApHU CO3JIOBYM MabilyMOTJiap KylUuiaad. ByHUHr yuyl
TapMOKKa Y3JIyKCH3 XKYHaTUJIaJAWraH TMaKeTNapHH LIaKINaHTHDHL
MaKcanuaa Jio3uM OYaraH MablyMOTIap COHH BakT G¥iinya >xamianaau
Kabyn kuauHraH nakemiapaaH. v3aTWiaraH axOopoTiapHH TOMMLI Xap
Oup Heva Oockuumani ubopar. OBo3nM mnakerTnap Kabya Kuiyedl
TeplUllanra Kearaiia aBBajo VIapHUHT TapTu6 6yHHya keTMa-KeTIurl
Tekiuupunagu, IP TapMorn BakT OYiiMua axGopoTiapHu eTkasuf
Oepuiinu xadonatiamaiiniy Ba karra TapTHO pakamura sra Oyuirai
HnakeTinap ONOUH KeNMUUIM XaM MyMKHH, OyHaaH Ttawkapu Kaby:
KHJTHUIAArd BakKTAH OpalMK XaMm Typnu Oynuium mymkuH. Boumnmawru
KeTMa-KeTIUKIApHH Ba CHHXPOHM3aLMAHH KalTa THKIall, MaKeTIapH}
TYnnaim y4yH 3ca BakT kepak. Jlekun aitpum naketnap iynaa ityxonuui
MYMKHN €KM YylapHM eTxKa3ylijard KeYMKUIl MYMKWMH Oynrai
KuHMaTAaH oIHO KeTHLIH MYMKHH.

Onmuii wapoutna Kabyn KHLAYBYM TEPMHHA Y3aTHILAA XaT(
XYHaTUAraH Ba HyKodraH mnakeTJapHH KaiTa >KYHaTHWHK iasal
Kdnanau. JIekUH OBO3HM Y3aTHMIU XKyJa KEYMKHIUra ce3yBYaH, LIYHHHI
yayH OyHHOait xonna ammpakcHMalusialul aNrOpUTMH KHPUTHNAAH.
OJIMHraH IakeTjap acocuaa HYKOJraHMHW KalTa THKIAhIM Exi
fiykonran naxetnap YpHuHH Tacoauduit xonaa Tynaupamnu. XyIni
wyHaal ycynga ONHHTaH MablyMOTIap KETMAa-KeTIIMIH JeKOMIIpec
CUsAJaHaOd Ba ayluo curHanra ysraprupunagu. IyHnait kumub xyn:
KaTTa 3XTHMOJITHK OunaH axbopor kabyn kunuHaau. bynpait xonna IF
TapMOKJapUHUHT MIXK03NMapd HadakaT TenedoH TapMOKIapuia:
dofinananura, 6anky KeHI XU3MaT AOMPACHTa, yJIapHH Colja Kyjal
ycynura, LIYHMHTJEK fHa KyHuaaruya KylidMua ad3ajutdiiapra ore
6ynanu:

- ojaTaar TenedoH aTOKAaCHHUHT XU3MaTH yUyH HApXHUHI MACTINIK,
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- OMp BakTHHHI ¥3WJa OBO3 Ba MaBIyMOTJapHU Kymiaw. By myHu
KYypcaTaiuKy, MHXKO3JIap, PUBOXJIAHULIHUHT HKTUCOAMH KYLIMM- 4a
ad3annuknapra sra 6ynagunap. ByHmaii xu3mar acocaH ArosLa Tap-
MokaaH ¢oiifanaHui xucodura aManra oLay, LyHUHIIEeK Tpaduiap
XaXXxMH Ba wmabloHH OBO3JaH MabiyMoTraya (Ba TECKapHCH) Te3
y3rapand, 6y 3ca MHXO3HH XHMOsIaiiau.

Muxo03 TapMOKHHHI KaepHaa Ba KaHAal yJnaHWIUUOAH KaTbUH Hasap,
KYNruHa Xu3Mart Typiapura sra 6YJINIl HMKOHUATUIA 3ra:

- YJIaHYBYH KYpHJIMaJIapDHHHT SHIH TYMjaaMu: ojariaru tenedoH Ba
takcnapaaH TopTu6 TO KOMIbIOTEPraya;

- IP 6a3acu acocuparu apXMTeKTypaHHHI O4YMK HHTepdeHcH opKamu
SIHTH XM3MaT/lapra yJaHui (OBO3NHM MouTa, KOH(pepeHUanoka, GakcHH
y3aTtull Ba Oomkanap), 6y uuTab YHKApyBUMIAPHMHI TaKIidbIapuHU
KEeHT CIIEKTpAa MOCJIallyBYaHITHIMHH TabMHHIai 1H;

- XM3MaTJap TYMJIaMHHH CO3Nall HMKOHHATH;

- IP HMHr xM3MarT XakMHM TYJNAlUHH OCOHJMIH (MJACTHK KapToy-
KanapjaH ¢oHaanaHuIl HMKOHHUATH);

- MHWXKO3JIap TOMOHUAAH YHHHI XHCOOMHH Ha30paT KWIMLIHHHI
COIATUTH (MHTEPHET OPKAJIH);

- IP renedonusnan MHTepHeT npoBalinepnapi xaM KeHr ¢oiijanaHuin
HMKOHHMATUTA 3ra. YyHkH ynapaa Maexya 6ynrad IP undportysunmacw,
OBO3MH allOKa XM3MaTH y4UyH fXIIH UMKOHHUAT ApaTaad. ByHuUHr yuyn
jgo3uM OynraH amnapatnap gacTypuii BocuTanap 6ockuuma-GocKHY
ypHatunagu.

HHTtepHer nposaiifepnapu y4yyH, MHTepHeT-TeNePOHUSA XU3MATH
Ky#uaaru ap3aniukIapHi TabMUHIaHau:

- OYUK KOMIBIOTEp miatGopMacHHH Kynnaul Xucobura Kamutan
MabJiaFHH Texall;

- ArOHa TapMOKHHWHI TYpJM Xu3MaTiapuaad (odpanaHull xucobura
JKCMYJNaTallHOH XapakaTJIAPHUHT kaMaiHIIH;

- KyIriHa XU3MaTiap yuyH MHXKO3HHHT OMTTa KaHaugaH QoiinanaHui
UMKOHHATH;

- IP Tenedonus, xankapo Ba waxapnapapo TenedoH aloKacHaa
ancTepHaTtiB cudaTuaa xaM KynnaHunand, 6y acocaH TpaduitapHU
yTKasuml xHcoOura TaspudHM Texaiingn. Ymymuil ¢Qoiinananysuu
TenedoH TapMoOKjapH ONepaTOp/apH, OLIMKYa FOK EKM aBapus XONaTH
103 Oepranja 3axupa kaHanura yjaaiau.

Arap TapMOKJia TypJIH XUl CEpBHCJ]ap COHHU Kym 6¥nca, MacanaH:
web-HaBuranus, ¢aiiynapHu XYHaATHIL, 3JeKTPoH noyta, IP Tenedonus
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Ba Xakasosap, anbarra xap Xui yia4oBmaru xypaa kymiuab makerniap
y3atunanu. [lakeTnap keTMa-KeTIHMKIApPUHM aHUKIAUl HMKOHHHWHT
Hyknury Ba HaBOaTra TYINA&TraH HAKETJapHUHT KEYUKHINH, TYPJH
OKMMJIApHHHI' >KyJa KaTTa Japakafla KedWKduiura onub Kenany.
LlyuuHr yuyH XaM XaKukuii Baktaa Tpagukiapuu IP tapmoru 6yiinab
y3aTHILAA acocHii MyaMMoJiap ro3ara kejgaqu Ba OyHpmail TpadukiapHu
Maxcyc KaiiTa uiiau 3apyp.

JlekuH, 3aMOHaBHii XMXO03/1ap Ba TapMoKIapiaH ¢oiifanaHumaa
KEeYMKHII BaKTHHUHI IOKOpHM HykTacH OyryHru KkyHma 250 Mc
napaxxacuga 6ynudb, IP TenedoHus xaHaTapuHUHT CUGATH YSIH alloKa
KaHammapd cHdaTd Ba  KOMMYTaUMsjall TapMOKiIap¥ OuiaH TeHr
O6ynmokna. JKuxosznap TydalnM KeYHMKHII BaKTH MPOLECCOPHHHT
HULTam KOOMIMATHHMHT TaXMUHUIH akcura mytoHocu6. [IpoueccopHuHr
um KobunuAtH 3ca 1.5 - 2 #innpa ukku Gaposap oprMoxza. LllyHra
acocyanu0 SKuH Hunnap uupna IP tenegoHus kaHaJUIapUaary KEUHKHII
150 mMc (koMMyTaUMOH KaHa/ap y4yH MeBEp) KaHaIHHMHI cHdaTH 3ca
anbaHaBUii TenepoH KaHaLTapu cudaTura sAKHHIamu6G kKojamu. IP
TenedoHUS >KUXO3NApUHUHT CYHrH Typnapuaa IP TenedonusHu Ba
ymyMmoboiinananypuu TtenedoH TapMOKIApUHH OMpIalIMII HWMKOHMAT-
napu  >kamnaHraH. By TapMoknapHuHr Oupnamysu, ¢upmanap
¥pracugmard pakobar, IP TenedoHus kaHannapH cCHaTHHH >KHX03 Ba
TapMOKJ/IapHH TaKOMHJUTALIIYBH OPKaJii SXIIUIaHUIINTA TYPTKH 6Ynany.

IP xymmaHunaguraH TapMoKJlapla acoCHii NpOTokon cudatuaa
HurepHeT MapupyTu3atopnapy KyJnaHWnagd Ba TYypJH KaHaWiap Ba
ajoKa MOpPHIAPUHH TYTAIUTHPYBYH MarucTpal KypHiMmaiap cudaruaa
HunaTuiaagi. MapuipyTuszaTopiap aBTOHOM KypHIMajap KypHHHUIIKHAA
6ynuIM KM KOMOBIOTEP Ba MaxCyCc KOMMYHHMKalMs aJanTepiapy
fasacu acocuaa spaTwirad OYnUIIM MyMKHH.

IP nmporokonnapura acocjiaHraH, Mypakka® TapMokiap cuda-
THAAru acocHii coxanapaa Cisco MaplIpyTH3aTOpapH KyllaHUIaHaIy.
Kyn xonnapna Cisco KypunMmanapy HTEpHETHUHT TasHY HyKTanapHaa
KeHF K¥utaHunagv. Arap TapMOK, TYpiM ajloka KaHajilapH Ba
MablIyMOTJIapHM Y3aTHII TapMOFH OpKam y3okaard LAN HH
OMpnalITHpHII Y4yH MyDKainaHrad Oynca Ba Mypakkab [P
MapuipyTiapiHH Tanab xuica, ynma Cisco KypuiManapuH{ Kyiutanl
ontuman TaHnamwmaup. X.25 Ba Frame Relay Bocutamapuma Cisco
MapuipyTH3atopiapu (Qakar nepupepuk KypHiaManap cudaruipa
KYJU1aHunagu.
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MPLS Texuogoruscu. CyHrru ¥rran 15 iiun mobaiiHHAa
ax00pOT-KOMMYHHUKALMS TEXHOJOFHUSUIADUHUHT PHBOXJIAHWINM HATH-
KacHia, MaMIakaTHMHM3HMHI ajloKa COXacH/Ja IOKOpH HaTuxanapra
SpHUIIHWIMOKAa. TelekoMMyHHKalMs TApMOKIAPUHHE MOAEpHU3aLAANALL,
3aMOHaBHH TEXHOJOFMANApHM KyJjlall, SHIH pakaMJI@ TeXHUKa
BOCHTAIAPHHHM YpHATHLU, YJIapHH ONTHMAIALUTHPHLI HLUNMAPH HATH-
KacHJa, )KAXOH axGopoT HHTerpalMANallyB skapaéHura Yabeiuc-
TOHHMHT ajaN cypbaTia KYLIIHIHIIH K¥3ra TalulaHMOK/A.

HlyHusam aitu6® ¥THID KOM3KH, XO3MPrH naitaa ¥HuanaH-Huira
SHFM  3aMOHaBHH  TEXHOJOTMANApHHHI  ApaTUNHIUKM Ba  anoka
TAPMOKJIapHAa KYJUlaHWIMIIAA a10Ka TApMOK/IApHHH KypUII KHMMatra
Tywany, TtpapuriapHu OoluKapuiuga 3ca MyaMMOJIapHM  lo3ara
kentupaad. llyHuHr yyyn xam OyHpaii anoka TapMOKNApUHM TaLIKHJ
KWIHIIAA 3CKH TEXHONOrUsAiapaH SHFMCHTa YTHUIHH TabMHHJIOBYH,
SHTH XH3MaT Typnapura 3ra OynraH, MKTHCOAMH TOMOHAAH ap3OHra
TYWaAUTaH TEXHONIOTHANIApHH K¥Julalll Makcaara MyBOQUKIUD.

Bynnaii Myommonapuu xan kundmi yuyH «EAST TELECOM»
V36exucton-Bputanua-Poccus KyliMa KOpPXOHacH SHIMM AaBNOJHMHT
NGN (Next Generation Network) TapMOFMHH spatad. NGN
TApMOKJIADH ArOHA KEHT MOJNoCAld aJioKa KAaHaJld OpKaJId Mabiy-
MOTJIApHH, ayJHO Ba BHAEO axOOpOTIapHHH y3aTHII HUMKOHHUATIADHHH
bepaau.

NGN TexXHOJNOrMACHHHHI pecnyblnHKaMH3 ajloka TapMOKJIapuaa
KYJMaHHIMILY, afloka CcHGaT KYpCcaTKHU4YNapUHH >KaXOH CTaHAapTH
Tanabura xaBob OepaauraH noroHara onuG YHKMOKIA.

NGN rexHonorusicu acocuaa KypuiaraH TapMoK (apHH NGN
TApMOK) YHHBEpCal TapMOK XHcoONMaHHO, mnakeTnH KOMMYTaLUs
acocHia MXTHEpHH Typaard MawiyMoTiapHu (TOBYLI, BHJEO, pacM,
TEBH3HOH Kaip Ba Oolikamap) cH¢arTid, HYKOTHILIAPCH3 Ba IOKOpH
Te3NHKIAA y3aTHII HMMKOHMsATHra sragup. NGN TapMorH Typiu Xui
MablIyMoTJap TPaKTH Y4yH kepak OynaauraH Gapua XW3MaTIapHU
TabMHUHJAl HMMKOHMATHra sragup, AbHH (QoS-Quality of Service)
Xu3Mar KypcatHin cudatH OKOpM Kypcatruura sraaMp. Hasapuit
KuxatnaH Yinab xapanranaa NGN tapmoru aiinu naiitna ¢oiinananué
kenuHaétrad YmyMmdofinananysuu tenedon tapmoru (YOTT-PSTN),
MabJiyMOTiap ys3aTull TapMord (MVYT), snekTp ajnoka TapMOFHHH
(3AT) mykamMan TOHa TH3HM cudaTHa GHpraWTHPrad MyJITHCEPBHC
TApMOTH/UP.
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NGN TapMOFMHH KypHIIAaH acocHii Makcal, KEHI' CHEKTpAard
XHM3MaTlap TYPHHH JXOpHH KUTHILAMp.Ynapra KyHuIaruiapHu MHCON
KHJIMII MYMKHH:

e TeneOH anoKacH XM3MaTH (Maxajuiuii, Waxapiaapapo, XaiKapo
TenedoH aJoKacH);

* MablIyMOTJIap Y3aTHII XHM3MaTH (@XpaTWirad MabilyMoT
y3aTHIl KaHalM, MabBIyMOTJIapHH Y3aTyBuM BHpPTyal XycycHi
TapMoKnIap);

¢ TeleMaTHKa XU3MaTH («3IEKTPOH TIIOYTa», OBO3JNH IOYTay,
«IP-tenedonus», «ayauokoHgpepeHUHs», «KBUACOKOH(PEPEHLIUAN);

e XapakaTHard 3JEKTp anoKa XH3MaTy;

e mpoBafifep XH3MaTH («3JIEKTPOH CylepMapker», «MacodajiaH
YKUTHLD ).

By xonma NGN TapMorM xap Xuin Typhard ajioka BOCHTAJapH,
ABHHU aHaJlor TeneoH anmnapatd, gakcuMuib annapaty, [P-renedonus
TEpMHHAJIY, MOOMI ajioka BOCHUTANIapH, paKaMid TapMOK KypHIMarnapH
Ba OomKa Typ aloKa KOMIIOHEHTJIapMHH Kynna6-kysBatiaiinu. NGN
TapMOFUHMHI IOTYFH, XHM3MaT TYpPJApMHUHT (Kyda KYIUIUTH)
Mapxymnuruaup. NGN tapmoruza kuiiuH Macananap, yHU 60olIKapUIn
Ba XaBPCH3NUK Macalacuaup.

g e e e

Kyosammapro: Gourrapran cany ? \

T T Fid
L TAT : At !] ,)

TpaxenopT canmu

i; e “:\'v'_ B

H
!

{

7.8-pacm. NGN TapMOFHHHUHT apXUTEKTYPaBUHA MOJENH.
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NGN TapMOFMHMHT apXHTEKTypacHHH sfpaTuuija OUTTa fAroHa
HHpactpykTrypaga YOTT, Mobun anoka tapmoru, HTepHET TapMOFH
pecypcnapu, IP-tenedoHus TH3MMHHM xamiall Ky3aa TyTHIaOH.
Xo3upru kyHaa NGN TapMOFMHHHI TYpT caTXJd apXHTEKTypacH
MaBxyn. Y Ky#uza (7.8-pacM) kypcaTunraH.

NGN TapMOFMHMHF  apXWUTEKTypaBHil MoJend  KyHHOaru
carxnapzaH Hbopar:

e Xu3MaTJiapHu OOLUKapULI CaTXH;

® KOMMYTalUANaWHK GOKapUII CaTXH;

® TpPaHCMOPT CaTXH;

e KHUpHILI CaTXH.

XusmatiapHe GOWIKApHII CaTXH, XHU3MaT/iapHH OollKapyBuH
MaHTUKUHA QYHKUMANAPHHU >Kamialay Ba KyluaarunapHu TabMHUHIIOBYH
TaKCHM/aHraH XHcobaalll MyXHTHHY TaKAHM 3TajH:

e UHGPOKOMMYHHKALIHOH XU3MATJapHH TaKIHUM KHIIHLI;

e  XHU3MaTiapHHU OolwKapulu;

e  AHFU XM3MATJApHU SPATULI Ba XKOPHH KUIIUIL;

e  Xap XHJ TypAars XM3MaTIapHHU OOFJIMKIUIY TabMHHIIALL.

KomMyTanssaamiea GolIKapHMil caTXH, CUTHauu3aluus ax6opo-
THHM MUUIA0 YMKMUI, YaKHPUKIApHU MapLIpyTIaill Ba MablyMOTiap
OKUMHHH GolukapHil kabu BazudanapHu 6axapany.

byHna nactypuit koMmyratopnap (SoftSwitch) caHab yTunran
byukuusnapun 6axapanu.Tapmokaa 6up Heura SoftSwitch 6yau6,
ynap 6up-6upn 6unan SIP (Session Initiation Protocol) mporokonnap
Spnamuna ¥3apo MyHocabatna 6ynaaum Ba YpHaTuiaraH OOLUKAPHIINHH
dupranukia OOLIKAPHILHY TabMHHJIAH.

Tpascnopt catxy, doiijaranyBuunap ypTacuaard MabiIyMoOT-
napH¥ Y3aTHIUHM TabMHUHNalau. DByHpa aiiHuW mnaiiTma Marucrpan-
napumu3fa Maexya 6ynran PDH sa SDH y3athumr THU3MMIapH MyXum
AXaMHATra 3rajup.

Xankapo Tenexommynukauus VYwowmacu (ITU-T) Ttpancnopr
aTXy y4yH KyHunanuraH Kyiuaaru tajabmapHi aHUK/IaraH:

e peal BaKT jJaBoMuJa HYKoTHinapcu3 GornaHMMIHH TabMHH-
1alIHY K¥nab-KyBBaTiall;

e «auelKanu», «(HYKTa-Kyn HYKTa», «KYN HYKTa-KyOo HyKTay,
(Kyn suyedKaiu» TOMOJOTHSNIM OOFJIaHMIIHM TabMHHJALL, Kyiab-
¢yBBaTJaLl;
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¢ MINOHWIMIIHK, MAacIITabJaliTHpHIL, KHPHIUYBYaHIHK E
GolmKanapHi JOKOPH JapaXaCHHU TAbMHHJIAIIL
TpancnopT caTxHra Kyfuaaru tTanabnap Kyiunanu:
® ajoKa TYryHMAAarH KyPHJIMAaJIapHHUHI IOKOPH HLIOHYWIHITHTHH
TabMHHJIAIL;
e TpadukHu 60IIKAPHIIHY TABMUHIIALL;
e MaciuTabNaHyBYaHIUKHU TabMHHJALLL.
NGN TapMOFUHHHT TPAaHCHOPT CaTXHM HKKUTA, KHPUII TapMOFH B
6a3aBuii TapMOKAaH TaIlIKUJI TONTaH.
Kupuin TtapMoru abOHEHT NHMHUACH, KMPHIH y3eld Ba Y3aTHl
tuzumiaapu (PDH/SDH) nan uGopar.
ba3zaBuit TapMOK  KaHAUTApHM  TPAaHCIOPJNAWITHPHUII B
KoMMYyTauusnawm BazudacuHu Oaxapanu. basaBuii TapMok KyHuaaru
Ta TEXHOJOIUA caTxJapuaaH ubopar:
e [P, ATM, MPLS (nakeTnapHy KOMMyTalUsIAaLl);
e SDH, Ethernet...(TpaxTaapau ¢opMaTialiTHpPHINL);
e FOC, DRRL, CC...(curHajutapHy y3aTHII MYXHTH).
NGN uunr 6a3aBuit TapMOFH KyiiuJarunapHu ¥3 HuMra ojagu:

TpaH3UT y3eluiap;

aboHeHTIapHH MYJIbTUCEPBUC TAPMOFHIA YIOBYH OXUPIH TYIYH;

axbopoT, YaKUpyB, yJall CHTHAJUTapHHH 601IKapyB;

YOTT, MYT, 3AT ra ynosuu uuio3nap.

Kapruw caTxs, TypiM XWJI ajloKa BOCUTaNIapUHHM (KOMIIBIOTE[
tenedon anmapatd, (akCHMHIB anmapaTd Ba OolKalap) TapMOKK
yNaHHIIMHH  TabMUHNafian. YHZa  KyHuaarn  TexXHojorusna
HUULTATHIHAN

® CHMCH3 aoKa TexHoJoruscu (Wi-Fi);

o xalesnnu TeneBUAEHWe TH3UMH acocupard texHosorus (DOCSIS
DVB);

e Ttosasu onTUk TexHosorus (PON);

e xDSL TexHonoruscu.

NGN TtapMoruHHHI 6OlIKapyB TH3HMHU Kylunaru pacmaa (7.9-pacm
KENTHPHITaH:
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bonmapvs

IInoea

Hazopar

Yerapa 3
Monu npuox

7.9-pacm. NGN TapMOFMHHHT 60LIKAapYyB TH3HMH.

NGN TapMOFHHHHI acocHi XYCYCHATH WIYHIAaKH, NaKeTJIapHH
4aplIpyTNalTHPUMID Ba y3aTHII XaMAa TapMOK KypHJIManapy
KaHajlap, MaplIpyTH3aTOpiiap, KOMMyTaropiap, 1uo3nap) GU3HK Ba
MaHTHKMH JKHXaTOaH Xu3MaTinap Ba YaKdpyBjlapHH OGowKapHio
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KypUIMacHJaH anoxuja axpartwiras O6ynagu.YHM Ky#upgard pacmp
(7.10-pacm) udoganam MyMKUH:

7.10-pacm. NGN TapMOFUHHHT MAHTHKHH KYPUHHUILIH.

NGN  TtapmoruHuHr Oy  XYCYCHSATH  TeleKOMMYHHKalid:
JyHécunard Goluka TapMoknapHH, [P-tapMorunn, YOTT nan axpatt
Typanu.

Bapuamusra MabiaymMku xo3upaa pecnyOnukamuszga NGP
TapMOFHHM KypHII HIWUIapu >xafan onu6 OopuiMokna. ABTOMaTHI
Tenepon Cranmmamapaa (ATC) HUAWEI komnanusacununr C&CO!
KOMMyTaluss TH3UMHK YpHaTtHiMokaa. by amanma YOTT panw acta
cexkuHauKk OmnaH NGN tapmorura VYTHIIHMHF acOCHH OMMIHAMP
Vrummunr GMpMHYM KagaMH OKOPHAA 3BTHpO® 3TraHMMHM3MIEK
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MaBXyJ, TapMOKJIapHH sroHa TapMokKKka Oupsawitupuwaup. NGN
TapMOFHHHHTI 3BOJTIOLMACH KylHaaru 3 Ta 6ockuyura 6YauHanu:

1-6ockna. C&CO8 xommyrtauua tusumu VoIP Ba IP CENTREX
TeXHOJOTHANapHHH TabMuHNalan, 6ynaa YOTT Ba NGN tapMmoknapu
y3apo Mexualuniosnap opkanu 6ornananu (7.11-pacm).

PSTN NGN

Softswits s

B %

AMG 1AD ~ “°~  Remote Subscriber Module AMG 1AD
P Centrex. MGCP
Phone

7.11-pacm. YOTT Ba NGN TapMOKJIapHHUHT ¥3apo OOFIaHHILH.

2-6ockn4. by Oockuuna NGN TapMOFMHUHI KYpHIMLIH
OownaHanu, OyHaa MeaMauuTio3napiap HUUIAaTHIMaimd, Oanku
SoftSwitch YOTT Ba NGN tapMmoxnapunu ¥3apo 6ornam yuyH SIP-T
MPOTOKO/NM EpAaMMAA NaKeTIH uHTepdeficHn nuarany (7.12-pacm).

PSTN NGN

Toll exchange
PR

Local Qg
exchange:
@ 7 B

D MOCP BEM/BSA
o . Phone..
ST aNo

IP Centrex

7.12-pacm. SIP-T nportokonu opkany YOTT Ba NGN tapmoiiapuHu
6oraHUIIN.
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3-00ckn4. by AKYHJIOBYHM OOCKHY O¥iHO, YD1l TapMOFHHMH
doii manaHyBuHIapH NGN  TapMOFHUHHUHT doiinananysuniap
xucobnanagyu. byHaa C&COS8 koMMyTanus TH3HMHIArH macodasw
moaymnapd NGN paru xupumn uumosnapu (AG) OumaH OCOHTHH
6ornanagu (7.13-pacm). Pakamnu C&CO8 xoMMyTalids TH3UMHIAr]
RSA/RSI macodaBuit moayanap Hadpakar AG Ounan,6ankM KUpHL
Meanauntiosnapu (AMG) 6unan XaM OCOHrHMHa GOFJIaHa OJIafiU.

PSTN

7.13-pacm. YOTT pa NGN tapMokiiapu OUpralliUIMHUHT SKYHJIOBYH
6ocKuun.

Aury  Tapmoxk MPLS (Multi  Protocol Label Switching
TEXHOJIOTHAIAPUHUHT OXUPTH I0TYKIapu 6a3acy acocuaa KypHiaay.

Auru asnoguunr (NGN) anoka TapMOFH, TapMOKHHM 6olika:
PUILHHHI MycTaxkaM MMKOHHATIAapHra ora Oynrad, udexnaHmarar
XM3MaT TYpPJApHHH, TapMOK MYOMMOJIADHHU TaKOMMMJUIAIITHPHUIL
XUCOOMra fHIM XH3MaT/IapHH aMalira OLUMPHLUI, IIYHHHTAEK TapKoOk
KOMMyTauuara dra OyiraH yHHBepcal TpPaHCIOPT TapMOKIApHHE
KyJTall MMKOHUATIApUTa 3ra 6ynanu.

bynpaii kymma xopxoHaHuHr NGN Tapmorm MPLS TtexHono-
TUATapy HOTYKIapura acociaHrad. by TexHosorus coH (MeTka) JapHE
KyInam opKanu KYO NPOTOKOJNNIH TapMOKIAapiAa NaKeTJIapHH 3YIUTHE
OMnaH KOMMYTaUMANailHM amanra owupagd. NGN  TapMoFw
V36exncron Gosopuna GupuHuM 6YnM6 UMKANTH. SIHIM TEXHOJNOTHs
acocHna KypHIaéIraH TapMok Y3bexucron Pecmy6muxacu Tenekom-
MyHHKaLua 6030puOa sroHa Ba JaBlaT CTaHAApTJiapura xkasob Gepaiu.
Slury aBnoA  TEXHONOTHACHHM alHHKCa KOpIOpPAaTHB TapMOKJ/aphs
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KyJnall TapMoKZa MaexyA Oynran KamMuumnukiapHH Gaprapad KuiHLm
Ba SIHIM I0TYKJ/1apra SpHILHIU HMKOHHUHU Gepau.

MPLS TexnoJsioraacuHAlr adg3ankiaapu. TerekoMMyHHKaLUA
6030pHAa 3aMOHABHil TEXHOJNOTHANADHHHT XMJIMa—XHJUIMTH, OHNEPaTop
TApPMOKJIAapUHH TY3HUI Ba PHBOXJIAHTHPHII Y4YyH MOC KeNajuraH
éHIAIUMIUHK TaHnalWl MMKOHHHH Oepaad. JlekuH OyHHM TaHIall OCOH
sMac. SIHrH cTaHAapTiapHUHT, alipuM U0 YHKApYBYHIAPHHHT
XyCycHH MOpOTOKOJNApMHM MNaiigo OYNWIIK, LIYHHHIAEK Y3JIYKCH3
paBHILAAa Marucrpan TapMoKjapupa Ba  ynaHyBuM  aOOHEHT
yyacTKajlapua KY/UlaHWJIaJUraH TEeXHONOTHAIAPHH Kyd HHCOaTHHM
Y3raprupanu. bBupuHuu HaBOaTma omepaTtopnap Y3WHMHF TapMOK
fasacuaa Kkalich XM3MaT TYpJAapHHK TaHIAUl JIO3UMIMIH, Xap Xun
Tpaduk TypnapuHu HuUcOGaTHHM Oaxonamiu Ba SKHH KelaXaKdaru
XONaTHHU aiTH6 Oepa onuwu jo3uM. XO3MPrH KyHpaa oleparopraap
yUyH KyHHAarunap ofarmari Xu3MaT Typ/apura Kupajiu:

- TeneoHNAIUTHPHIIAA OJlaTAArH TpagUKIAPHH Y3aTHIL;

- WHTepHeT TpaduKJIapUHM y3aTHl (XyCyCHHi Ba KOMMaHHAJIap
YUYH);

- KOPIMOPaTHB TAPMOKJIAPHHHT MabJIiyMOTNap TpaUrHHU y3aTHLI,

- IP Tenedonuns TpadpUKIApHHH Y3aTHLI,

- YHua IOKOpH O6ynMaraH BUaeo TpaduKkiIapHH y3aTHLI, BUIEO

KOH(epeHLUsIapHH TalIKUNAIITHPUIL Ba cepBepnap Ounax
BHJIEOTPAHCIALMANAPHH TAlIKAIALITHPHLI;

- CTymHUAjaH BUJEOTpadUKIapHU y3aTHLI.

ByHpai#t xu3matnap, OKOpuaa aiTub yruiarad, OYryHrH KyHzAa
MaBxya OynraH Oup nakerra OMPNAIITHPHIIYBYM KYNIHHA XHM3MaTiaap
TEHAEHIMACH CepBUC — MpoBaiifiep OpacHAa KOHKYPEHT Kypain OunaH
Gornuk. MacanaH BHAEO TapMOKHHUHI OnepaTopjiapH Ba OJaTAard
teneoH  oneparopiaapy  Y3MHHHI  aOOHeHT/Iapura HHTEpPHETTa
yNaHHIUHK Takiud KUIHIOMOKAA, iupuk HHTepHeT mposaiizepnap 3ca
IP TeneboOHUSHHUHr aJbTEPHATHB TAPMOKIAPUHM TAlUKHJ KHJIAQIH.
Xu3Mar TypJlapHHU aHMKJIaraHAaH KefiuH ollepaTop Y3WHUHT y4acTKacH
€KY TapMOFM YYYH MAarHCTpal TEeXHOJOTHAJIAPUHH TAHJAIH JIO3HM.
MaricTpanHu ApaTHIl y4yH TaHJaHTaH TeXHOJOTHANApHH Ba ,,0XHPrH
MHJI» MYOMMOJApPHHH Xall KWJIHIUAA oneparop KyiHaard HUKTHCOAHUHM
OMMUJIIApPHY Ha3apJa TYTHIUHW JIO3HM:

- TapMOK HMKTHCOAMH OKMXAaTAaH camapand Ba peHTabWLIH
6y mumu;
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- omepaTop Y3UHHMHI Xu3MaTiaapuHu $aoj LWaKTaHTHpa OMIHLI
J03UM, 4YyYHKH YHH Go3opra OOFJNIOBYM, INAKJUIAHTUPYBYH B
TEKIIMPHIIIAp YTKAa3WIl YYYH MApKEeTHHI TEXHOJNOTHACHHHU K¥aL
103UM;

- TapMOK XM3MaTH, yuTa TaIUKHJ TOMYBYHCH OYHHYa UMKOHHATT
ara 6¥ iy n103uM, onepanroH, kamgopT Ba Xak Tynalll.

BUpHHYM TalIKWI TONYBYM SKHWH KelaKakAard PHBOXJIaHHUIIHI
XHcoOra oJraH Xo/fary Ba X03Upru mairaaru tanaGrapHd KOHAMPYBY!
abOHEeHT KypUIManapHHH ikoimawrtupumn pe® ¢apa3s KUnMHanRy
KomdopT 3ca KypHIManapHHHT COANANMIH Ba YJapHHU KYJJIamHWH
Kynaiinury OunaH Oornmuk. Xak Tynaimn, XM3MaT XaKHHHM TYJNallHUH
cozana Ba Kynaitnuru (MacanaH mIacTHK KapTtanap épAaMuaa) Jup.

MPLS-ukkHHYH caTX KOMMYTaunuscura Oornuk Oynmaral
TexHoNorus 6ynud, y4uHYM caTxjga Ky/LTaHWIaAW, JIEKMH WKKUHYI
caTxJa KaHjail XM3MaTiap amaira ouica Y4MHYH caTxZa XaM Xy[OH LI
XU3MaTJIapHU aMaira OLIMpaAM Ba YHHHT MIUM MeTKa (COH) JIapHI
anMaliiamra acociiaHraH. ¥ MKKHHYM caTxra OOFJIMK 3Mac, KaapiiapH]
y3aTHuira sra 6§araH TapMoKIapaaru kabu, sueitkajapHyu y3aTHiura or:
6ynran Tapmoknapaa xam Kyuanuiaagd. MPLS metka (coH) napuHi
TpaHCIAUMSAIAL XKaABAJIMHHA Ty3ull yuyH IP mMapmpyTtuszaropnapu ka6i
y4uHuM catX ¢yHkuusanapuaaH doifanaHuniagd. Y, MKKUHYH CATXT:
MOC KeJlyBUM XU3MaTapHU amalira omiMpany, 6ysua MeTka (COH) JlapHi
KOMMYyTauusiaml #ynu cudaruaa BHUpTyan anoka Hymapaai
doiinananunany. Myn GenrunanraH MaH3MIra acociaHraH Xojiia ki
XH3MaT cHH¢MUra Ba 6o1uka Tanabnapra acocaH TaHJIaHaIH.

By TexHonorus O6up Heya cTaHIapT Ba OoLIKapyB MPOTOKOJ
NlapuaaH TaHIKUA Tomad OYnud, ymapHMHr xap OHpu Mamnym OHj
MyaMMoJapHH Xan J3taad. MPLS HuHr MabiaymoTiap OKHMI
KaHaJ/UTapHH KOMMYyTalMsIamHU 3cnatagy. XyAaau my MabHoma ATM
HH 3ClaTafii, JeKHH Yy sdefikanapHu 3Mac KaJplMapHH KOMMYTa
LUANALIHY aMaJiTa olHpaay. ¥ Kyliuaaruya ad3aumkiapra sra:
MPLS TexHONOrHACH TapMOKZa MaBxyHA OYarad 3CKu xusMmaTiapnar
doiigananrad xonga tpaduknapiu ontuMawiawitHpanu (Macanax, H
TapMOKJIapHHHU 0JICaK, TAPMOKa YHUHT XH3MAaTIapu KoJaau, pakaTruHi
xap 6up KOMMyTanusiall MaH3UJIM SHIUJIaHAOM);

MPLS TexHONOrMACH XyAOH ONAUHIHA MaBxyA 6YnraH xusMat-napHu [}
uHPpacCTpyKTypacura camMapanu YTuml #HYIMHH spaTrad  XONA:
[IaKeTJIapHH y3aTaju;

- MPLS masxyn 6¥nras (DS3, SONET) acku Ba gpaTUiraH siHrd
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uHpportysunma (10/100/1000/10 G Ethernet)du Ba tapmok (IP, ATM,
KazpiapHu perpancusuusiaul, Ethernet Ba TDM)un ¢yHkuHOHan-
JalITHPASH;

- MPLS tpaduknapHy MaKJNTaHTHPUII HMKOHHUATHIA 3ra. AHHK
OenrunaHraH MapupyTJIalITUPULlI Ba TpaQMKHH  IIAKUIAHTHPHIL
byHKuMACH, YTKa3yBYaHJIMK KoOMIMATHra sra O6ynraH uerapaja xyza
KaTTa MabJyMOTJIap Xa&KMHHHU 3HYNaluTHpUILra Epaam Oepaay;

- MPLS xu3mar cugatiHy kadonatinaHrad xonaa eTkasib 6epuiu
UMKOHHMATHra sra. [lpoBaiinepnapra, BuIeO Ba OBO3JH CHTHAJUIApHH
XKyAasiM KHYKHHA KeUHKHUII OUaH eTkasHilii MyMKHH;

- MPLS, Mapumipytusatopnapra kyiuiran kafita uuuiam TtauabuHH
coajanaliTHpagd. YMyMaH MaplupyTH3aTtopiap OejirujaHraH MeTka
(coH)napra acocnaHrad xonja nakeTIapHH y3aTajy;

- MPLS, IP TtapMoknapuHH XuMosjalll YYyH, MOC KelyBYHM CaTXHH
XaBQCH3NTUTHHH TaMuHiaWau. bup BaktHH ¥3uaa [P TapMoruaaru
ymymuii poiinananysynnapHu wudpnai TanabuHy kamakTHpaay;

- MPLS 6a3acu acocnaaru xycycuii Buptyan (VPN) rapMokniap

- ¢o#ipananyBuu 6Gazacumary VPN ra HucGaTaH sxuM co3naHagH.
YyHuku y No3uM O¥NraH KOHQUrypauHsAHH Ba Tanadrapiap TapMOFHHH
OoluKap{IIHH  KaMaiTHpraH xonja npoBaiifiepiap TapMOrHAaH

¢doiinananany.
MPLS texHonoruscH, xap kaHaail ymymui# o nanaHuin TapMOFH
OpKali TEPPUTOpHaIl TapKaraH KOpPXOHa OynuMIapuHH €EKH

HCTEMOMYHJIApHH, MapKasnaiuraH TapMOKKa 3Hr Kyjaii Ba caMapanH
yna® Gepuul yCymMHHH aManra oluMpaad. byHpmalt TexHojorussapna
BUpTyan iwaxcuit Tapmok (VPN) HH kymnaiu, axG0poT ajIMAlUHIIHUHT
XaBQCU3NUTHHH  TabMUHNAMAH, IIYHHHTAEK QIOKaHHHI  lUAXCHH
aXpaTHNraH KaHalllapura KeTajuraH XapakaTHH KHCKapTHpaiH.
Hcremonuunap opacuaa ysatunaguraH b6ap4a MabiymoTiaap, ax6opot
XaBQCHINMUIHHUHI 3aMOHAaBHI CTaHJApT/IApu acocHJard XHMosnaul
pexxumuaa Gepunanu.

[laxcuit €xu apeHaara OJIMHraH KaHaJllapJaH KypuiraH, yMyMHH
doiijananyBunnap tapMmord ©OasacH acocHaa ApaTUIaJUraH TapMoK,
[IapTHOMa acocHJa XPaTHJIMaH KOPMOPAaTHB TapPMOKHHHI JHT SAXLIH
anbTepHaTHBH XHcoONaHany Ba ynap Kyiuaarnda agaasnnukiapra sra:

e apeHjara OJIMHIaH BUPTYas KaHAJIAPHUHT HApXHHH MacT/IMIH;

® TapMOK TOMOMIOTHACHHHMHI DHBOMJIAHTAHIUTH (XKyJda KarTa
reorpaguk KEHITIHKra 3ra);

® UINOHYIHJHKHUHT KOKOPHIIHIH;
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e jokan XHcoOnaml TapMOKJIAPUHHHI TOMOJIOTHSIapUra OOFIHK
Oynmaran xonga, KOHUrypaius Y3rapuIIHHUHT €HMMILTHTH;

® HCTEMONMMIAPHHUHI XOJUCAa Ba TabCUPJIapUHH HA30paT KHIIHIH
HMKOHH.

MPLS TexHonoruscu acocusia spatiiagurad 6yHaait kopitopaTHB
TapMOK/1ap, YMyMHH TapMOK pecypcnapura oara OynraH srosa
ax60poTiiM MyXHTAa PEerHoH OYNUMIapUHM Mapkasuii anmapar opucu
OunaH OMpNALITHPHLI MMKOHHHH Gepaiy Ba MabBIyMOTIAapHH Y3aTHLL,
OBO3, BHJEOKOH(epeHUMs Ba ILIyHra yxXmaraH TeJeKOMMYHHKALUs
CEpBHCIAPHHUHT TYIIUK MaXkMyacH OUNaH TabMHHIIAH U,

QolinanaHyB4d HyKTau Ha3apHJaH KaparaHga MPLS HHHT acocuit
ad3amuru xusMar cudatu (Qos) xucobnaHagw, YHOAH KeHMHITH SHT
acocHiich 3ca XMMOSHUHr cogmanurd Ba VPN ra MMkoHMAT
npouenypacuaup. by a¢zannuk MPLS TeXHONOrHACHHUHT MOAETMHU
TabMuHdaiiau. IlyHuHr yyyn xam MPLS TtexHOnorusHu TapMok
6yiinab TpadukiapHH y3aTMIIAa YyJAapHH ONTHMANAIUTHPHULI YYYH
K¥JutaHunaaay.

7.9. MPLS aunar NGN TapmokjapHra yJaHHII NpHHUANH

AHanor TedepoH JHHHsAapHra yaanum. [AD-(integrated
Access Device)-uHTerpaiuaialurad ynaHyByd Kypuama 2 gaH 32 raua
TenedoH noptaapura sra. By KypunManapHuHr Basudacu opaTaaru
anasnor tenedonnapuu Ba JIXM Hu NGN ra ynamnan ubopar. JAD—
HHTerpalMafialliTal yIaHyBYd KypUiaMa, TpadbukHM nakeTnapra 6ynaau
BAa YHH MYJbTHIUIEKCOpNaraH Xxoiga HOKOpDH Te3NMKIa TapMOKKa
YAAHUIIUHY XOCUJ KUIaAu. ANOKAaHU TAlUKU KUJIMIH YYyH MApKasui
annapataa 8-01 IAD Ttanabunu  Oenrunam Jio3uM. YIaHaAuraH
tenedoHnap aHanor, pakamnu éku 1P renedpoHus OYauLIM, HIyHUHIAECK
xoxuil 6¥iinua BUACOQOHHH YpHATHII MYMKHH.

IAD xypunMacu, TeneoH TapMoOKIapujary aboHeHTIap COHMHH,
JacTyplallTUpUIraH KOMMYyTaropnap €kM KyllUM4Ya IUTaTajlapHU
KOHNAIITUPUIN XUCOOHTa KEHIai THPHII MMKOHHHH Kapab YMKaju.

IAD HMKOHHSATIAapH:

- VOICE over xDSL (xDSL naH 10KOpH 0B03) HH KyJLIali;

- 2,3 M6urt/c raya Te31HKAA MaKeTIU OBO3NApHY Y3aTHIHNHU KYnjall;

-RS-232, TELNEN éku SNMP noprnapu opkanu 60KapHIL;

- CTAaTUCTHK Ba AUHaMUK [P MapiupyTnamtupuin Ba GpUIDKUHT;

- Roiting Information Protocol (RTP) npoToxofinuu Kymiau;
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- Oup Hewa ucTebMoOmMYMnap u4uaa 6utra IP TesnukHu Kymai
UMKOHH

(Network Adress Translation-NAT).

7.14, 7.15, 7.16 - pacmnapma MPLS TexHonoruscu acocuparu
KopriopaTuB TapMoKa1apHHHr NGN ra ynaHuiM KypcaTiiarad

MPLS TtexHonorusjapH OTyKIapura acocjaHraH KOpIIOpaTHB
TapMOK/Iap HepapXHs Ty3WIHIIM 6yiinva Kyiiuaaru catxnapaad ubopar
6ynanu:

1. TapMok sapocH Ba OOLUKapHLU MapKa3u: MapKa3uii anmapar;
2. PecniyOnuka caTxu, MapKa3uii anmnapat obnact 6ynumiuapy;
3. Obnacte caTxu: obnact 6ynumnapu-patioH 6y numnapu.
Acoc cupatiaa MPLS/VPN TexHONOrHACHHM Kyall MyMKHH.

MPLS/VPN TtexHonoruscu (Multi protocol label switching/virtual
private network-connap O6¥yiiMua MyJNBTHIPOTOKOJ/BHPTYal XyCYCHR
TapMOK), Xap KaHIail yMyMmuil doiianaHyil TapMOTH OpPKall MapKasHid
¢ofiganannm TapMoknapHra ¢oiifanaHyBUHIapHUHT KM TEpPUTOpHal
TapKairad O§IMMIapHHHT KOpPXOHalapUHH Kynaif Ba camapainu ycynjaa
ynaHuil MMKOHHHHM Oepagu. VPN Hu kynnmaui, ax6opoT anMaiuin
XaBQCHUINHMIMHH OWIKMpadH, WIYHHHIAEK MaXCHH aKpaTWIraH ajloka
KaHa/l/lapura keTagurad mafnar kamasiu.

VPN  opkanu  y3aTunaaMraH  MabiIyMoT/lap, axGopoTHH
XMMOSANAIIHUHI  SIHFM  CTaHjapTilapura  acoclaHraH pexumaa
XMMOsNIaHFaH XONAa y3aTHiaaad. YMymuii ¢oiimanaHull TapMOKIapu
6asacu acocupa spartunrad VPN, miaxcuil €xku apeHjara Kypwira,
AXLIM  ANBTEPHATHB  H3OMAUMANAHTAH  KOPNOpAaTHB  HIAPTHOMASH
tapMokaup. ByHnaii Tapmok kyiinaaru adg3annuiiapra sra:

- apeH/ia OJIMHraH BUPTYas KaHaNTapHUHT HapXUHH NacTJIUIH;

- TAPMOKHHHI PHBOXJIAHTaH TOMOJIOrMAcH (KeHr reorpaduk
yerapa);

- FOKOPH HHIOHUYWIHIINK;

- KOHQUTypaluHs Y3rapULWHHUHT eHruinury, JI2T Tononoruscura

OOrNHK 3MACIIMTH;

- XOAMCAalapHM Ha30paT KWJIHWI Ba (oiAanaHyBYHIADHUHT
TabCHPH.
Bynpail kopnopaTUB TapMOKJAapHHHI CErMEHTIApHHH ynall y4yH
MOJieM- MapIHpyTH3aTopJap KyJLIaHUNAxH.
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7.10. ®n3nk catx. CHHXpPOH paKam./IH HEPAPXHA

ByryHru kyHja TenekOMMYHHKalHs TapMOKJIapHia IJIe3HaxpoH
pakammy uepapxus (PDH) Ba cunxpoH pakamnu Hepapxus (SDH) Hunr
MYJIbTUILUIEKCOP  KypuiManapugaH doliganadunaad. [Okopuparu
606napaa aWTu® yTunraHujek, rapuxaH OupuHuM OYAHO, Maxaniaui
OMpnaM4d TapMOKJIADHUHI pakamad y3atuw Tusumnapy (MKM-12,
HUKM-15, MKM-30), yHpmaH ke#fiMH 3ca Ilaxap Ba 30Ha HUYKM
TapMokapura mymxannairad (MKM-120, HKM-480) pakamiu y3aTuiu
TH3UMIIApH, WyHUHrAek «Comka» TypHAard TONATH ONTHK Y3aTuul
TU3UMIapy  sgpatunrad. PDH  MynpTUnnekcopnrapyHHMHr  acOCHM#
KaMYUJIMIH  paKaMi¥ OKHMJIAapHH aXpaTHO ONHLIHMHT Mypakkab-
aurupup. ByHna# Myammonmapud SDH ga ocoHruHa xanm KMo
MYMKHH.

[lynmaih kunu6 SDH Tu3uMiIapy oOpkKaid MabilyMOTIApHH
y3atHiAa Oockvuma-60CKHY MynbTHUMJIEKCOpJalll Ba AeMYNbTHILIEK-
copnawira xoxar Koamaiiad. HaTuxkama KypuiaManap COHH KeCKHH
KaMas i Ba TApMOK KypHu/IMajiapura KeTajuraH xapaxar KaMasau.

XTWU (ITU-T) taxnu¢dura 6uHoan SDH nma mabiayMoTiapHH
y3atuu Tesnurd 155, 52 Mb6ut/c ne6 GenrunanraH.

SDH pakaman  y3aTull TH3HMIApH, TeleKOMMYHHKaUHUs
TapMokiapH 6¥iina6 cHrHannapHi TpaHCIOPTIAIUTHPHLI Y4YH MYiDkai-
JaHraH cTaHpapT axbopoTnu cTpykTypa MaxkmyacuiaH uHOopar.
VnapHUHr uuuaa SHr acocuiici N TapTubiM CHHXPOH TpaHMOPT
moaynd (STM-N) gmp. SDH pakamnu y3aTHII TH3MMIapuza
yTrazyBuanauk xoounuaty STM ra moc xonna SDH uepapxusacu
catxu OunaH Genrunadamd. SDH uuer acocuii ad3amnurd HIIOHYAH,
OOIKAPUIAAUraH TAPMOKHHU KypUII MYMKUHIUTHAHUD.

Y3aTull JIHHUANAPDH CEerMEHTIAPHHUHI XONAaTHHUY Ha30paT KUJIUII
Ba XH3MaT ax0opoTIapMHH IOKOPH TE3NHMKIM Y3aTHID KaHaUlapHHU
TAlKMJ 3THII, OPTHKYATHKHH KHDHTUII OpKIM amMaira OLiaju.
Pakamnu ys3aTHLI TH3MMIapuja 3JeKTpHK kabennmapHu KylnaraHaa
OPTHKJIMK, Y3aTHLI TE3JMIHHM OLIMpHLI XMcoOWra pereHepauusiail
y4acTKaJTapUHUHT Y3YHJIMIMHY KamaiTupuura onu6 kenap sau. Tonanu
ONTHK aJI0OKa JIMHUANAPU €KH pagHo pele NHHUANAPH TPaKTJIapHHH
Kyyutaranna 6ynaait 6orsianu #yKonaau.

SDH p#a nMHMANIApHH 3aXMpATAlIHMHI JHC KEHI TapKajraH
ycynnapuaad 6upu 6y TapMOKIa Xajika TOHOJNIOTHACHHH KYJLIALUAHP.
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Xankany Ty3WIHLI, WMKKH: acoCHii Ba 3axupa Hyn opkaiu
ax060pOTIIH CHTHAJITAPHU YTHLIMHM TabMHMHIAAN. Xap Kaugai yyacTka
Oy3muiraHja, TpacCaHHHT Oy3HJIraH y4aCcTKaCHHH aiilanub yTyeuM #ynra
YJIaHHILI aMaira OlajH.

Hlynnait xkunu6, SDH pakamnn ysatumn TH3umjlapu Hadakat
oanuit ysaruin TH3uMH, Oamxu SDH 3aMOHaBHit ax6opoTiu
TapMOKJIApHH TAIUKHJ KWIYBYH, SAIUOBYaH, IOKOPH cH}aTIH ajioka
TapMOFH annapatypacuaup. SDH:

- cudaTiy pakaMiH KaHajUlap TYIIaMHHH TallKAINALITHPHLI;

- OlepaTHB Ha3opaT anmapatrypajapd Ba  yJard4iapi,
IIYHHUHTAEK TapMOK TY3WIHHIMHMUHI  MIIOHWIMJIUTH xucobura
MHXX037apra HIIOHYIH KaHajl Ba TPAKTIApHH €TKA3HUII;

- TapMOKZa ollepaTHB OOLIKapyBHH aMalira OLIHPHIL,

-  ATM TexHOMOTHACHHM KyJlaraH Xojnja IOKOpH cHdar
KYpCaTKHWIM paKaMiId TApMOKHH KypHLI HMKOHHHH Oepanu.

byryarn xyuaa SDH TexHonmoruscH 1iaxap Ba Marucrpan
TapMOKJIapZa YCTYH TYPYBUYH TEXHOJOTHATIApAaH OHpH XHUcoONaHaay.

JAyHEHMHT HUpHK QUPMaTapMHUHT KYNTHHA MyTaXaCCHCIapH
2000 #unmapna  TpadHKIApHHHC  3yANMK  OMIIaH  OLUMIIMHHU
GawopatTiaraH xonga (aliHMKca MabJIyMOTIapHH Y3aTHII COXacHnia)
y3aTHJIAETTaH MablyMOT/Iap XaKMHHH TpaHcnopriawTupuumiad SDH
TH3UMJIApH OPKAJIM aMmanra OLIMPHLI MYMKWH OMAacCIHTHHH Ba y Te3
opafia CHHMIIWHH, YHH YpHHra 3ca ONTHK TPaHCHOPT TapMOKJIapHAaH
¢dofifjanaHui JO3UMIUTHHA aiTuiuraH saunap. Jlexun Oy, Gamiopat
KMIHHraHugek 6ynMaau. I'an myHaaku, KyTUIranuaek tpagukiapHUHT
3yANHK OuiyaH Ycuiy aMainra omMagd. TpadHKIapHHHT YCHIUK AaBOM
1Y, JEKUH GallopaT KUJIHHIAHHAEK IMac.

Xo3upru naiitaa « TYIHK onTHK TapMokiap» aed atanysuy GOTOH
TapMOK/IapH TEXHOJOTUANAPUHY TAaKOMHJUIAIUTHPHUII JaBOM 3TMOKZA.
bup BakTHHHT ¥3uga SDH TexHomorusnapuiyu XaM TakOMHIUIaUITHPUUI
IaBOM 3TMOKZa. By coxajga siHrHM euummiapHHHr Tomwiumu SDH ra
Oynran ku3MkUIUHA omMpad Ba SDH mynsTHCepBHC muoTdopmacura
alIaHTHPUILOH.

Amanna xap kaHzaii SDH-mynsTurnexcopn, IEEE 802.1x
CepUsIM  MpOTOKONIAapHH Kywnabd-kyeBatimoBud QoS Ba Oouwka
Mexauu3mnu TYaHK Ethernet komMMyTaTopnapHra HHcOaTaH aiaHHIIH
MyMKHH. «Bupryan ynanumy, «Kappnap makUIaHMIIMHUHT YMYMHi
npouenypacu», «KaHamHUHr yTkazyBYaHMHK KOOGHJIMATHHH CO3JIOBYH
cxema» kabu cranmaptiap SDH opkaim  Ethernet nakeTnapunu
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camapand Ky4upHIIHM TabMuHIaiau. «SDH opkamu  Ethernet»
ctaHgapTiapy, SDH HHHr acocHMHH TAlIKMJ KHJYBYHM CTaHiapTiapra
Tabcup 3tMaiian. LliynuHr yuyn «SDH opkann Ethernet-tpancnopr»
HH Kymnaraiga, TapMokza skyHuii SDH MynbTHILIEKkcopiapHHHM
TaKOMHJTAIITHPHLIHUHT ¥3H €TapJH.

7.11. ®u3ak carx. TYakuuan syunawrupam (WDM, DWDM,
CWDM)

Xosupru naiitna Pecnybnaukamusga XTH (ITU-T) taBcusnapura
MOC KeJIYBYHM, IOKOPH ¥TKa3yBYaHIHK KOOMJIHATHIA 3ra ONTUK Tojajap
Ba STM-64 (10 TI'6ut/c) carxumardi CHHXpPOH MYJbTHIIEKCOpPJAp
KYJUTaHWIMOKA.

Hapxakukat, yunHuu wacdgod oiiHaga spuu 193 I'T'n yacToTaga
ONMTHK TONAHUHI YTKa3yBUaHAMK KOOMJIHMATHHH HasapHH 4Yerapacu
taxmuHad 3x10° acocuit pakaMJIM KaHATHM TAWIKHA 3Tafd. XyILad Wy
Baktna STM-64 yuyd acocHii pakamiu kaHawiap coHu 120 000 HH
tawkan 3ragu. ONTHK ToMaHU Kyjnail ko3 dUUHEeHTHHH OLUHMPHILHH
Ba ONTHK TOJIAHH €THLIMACIHK MyaMMOJIADHHH Xall KWIHIUHH TYJIKHHIH
3HYIALLTHPHIN XHCOOHMra aManra OlHPHII MYMKHH.

BuTTa ONTHK TONada >KOMIAlIagUrad TYJIKUHIAp COHHra OOFIMK
xonaa WWDM, CWDM, DWDM Ba HWDM TtexHonorusiiapura
6ynuuaau. Arap ontuk Toaaaa 1300 sa 1500 uM nu waddod ofiHanm
dakaTTMHa UKKM KaHajl TallKun KUJIMHraH G6ynca, chekrtpan
MYJIbTHIJIEKCOpNalira sra 6ynran Texaonorus- WWDM peitnnazan.
Tynkuunu MynasTHmIekcopiawi tusuMmaapH 1300-1650 HM cnekTpan
JUano3oH4a WHIaia¥ Ba 16 Ta ONTHK TalIyBYWMHM KyJJlaiu.
Tawysunnap opacuaard uHTepBas 20 iM. DWDM na xap Gup kaHan
yuyH 25-50 ITu nonoca axparunagurad 160 Tarauya TaulyB4#
Kynnauunaad [31].

WDM TexXHONOTHACHHUHI SHI acocuii ad3ajuMry IyHJaH
u6GOopaTKH, KaHATHHHI YTKa3yBYaHIMK KOOWIHATH yerapacura 6apxam
Oeprad xonja MabliyMOTJIapHM Y3aTHLI TE3NMTHHH €TapiH Rapaxaja
ouwvpanu. ByHaa anbarra €TKM3uWAraH ToNaiM ONTHK KabeinaphaH Ba
BakT OyifiMua MyYNBLTHUIUIEKCOPJIOBYM CTaHAApT annapaTypaiapiaH
doiinananunagy. WDM Ttydaitnu, 6utra Tona 6Yiinab (omaraaru
nuHUAnapAa 6up xydT Tona axbopoTnapHM y3aTHil Ba KaGys KHJIHII
YyUyH KynnaHunaad) Kyn KaHawid TpapuKiIapHH HKKH TOMOHJaMa
Y3aTULIHH TAIIKWJI KHITHLD MYMKHH.
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SDH TtapMoxnapuna, 60oliKa KaHaJUIADHUHT Te3JIUrHra OOFIH
O¥nMaraH XoJyia, I0XHAa KaHA/UITAPHUHT Te3NMK KHAMaTUHY (Hepapxu
CaTXMHH) TaHsad, yHJaH KeliMH TypiM y3aTHUll YCYJ/UIapUHHM KyJuial
MyMKHH. OXHpru TexHOJOTHK IOTyKjnapra spumrad WDM  HuH
TapKaJiMIIY, HYpJNaHHULI CHEKTPUHHMHI KeHrymurm 0,1 HM gaH xuym
O¥nrad, Top moiocany APUM YTKA3CMUIM Jia3eplapHH, KeHT IOJocal
ONTHK Ky4alTHprH4iap Ba SKUH KaHAJUIADHH aXXpaTHUIN Y4YYH OITH
¢uUNETpIapHU SpaTHII HMKOHHHH Oepaiy.

WDM TexXHOJOrHACH UKTUCONWH TOMOHJAH KapanaguraH Oymce
MaxaJliii TapMoOKJapAia MOC KeJlyBYH allllapaTypajlapHUHT Hapx
KHMMaT, aftHHKca y3aTyB4Yd KypUIMajlapHH, LIYHUHIZAEK TpaduUKIapH
KOMMyTauusnam Mypakkab. TaakMkoTnap IIyHH KYPCaTOUKH, KHYM
Macwitabnud TapMmokiapna WDM Oazacu acocupa MacanapHu Xa
KHJIHIL, MKTUCOAMH caMapalopiukHu Gepamu. ByHUHT ydyH, Maxamm.
Ba TasHY TApMOKIapHHHI MOCJAIUYBYH JKOHHMJA YpHaTHIaAural
KUPUIU/YHKHLLUTYA MYJIbTHIITIEKCOPIaPHUHT ap30HHHHU KyJLIalll JIO3UM.

DWDM annaparypajapyHH KymlaraHia HapxX sHasM OLIajau
SIkMH YacToTanapHH KyJUlarasia reHepalMsiIaHaguraH HypJIaHHLUIHHH
IOKOPH MYBTaAW/UIH TYJIKUH Y3YHJIHrura sra OynraH Top nojocail
APUM  YTKasru4wid Jiasepmap Ttanab xwimHagy. By DWDM
TH3UMJIQDUHHHT 3HI KUMMAT 3JieMeHTiaapuaaH Oupn  xucobnaHamy
Iynra kapamacaan DWDM TusuMnapuHUHr acocuii ad3annukiap
cakjaHaju.

Xosupru Baktaa DWDM TapMokiapy, «HYKTa-HYKTa», «Xanka:
TOMOJNIOTHAJIApH  acoCcCHAAa MUJUIMM Maciutabnard omnepaTopliapHHH
IOKOpM TE3JIMKJIM TPAHCIOPT TAapMOK/IAapUHM KypHILJa Ba IOKOpI
Te3MUKHK Tanab KUIyBYH xyAa kKyn oiinanaHys4unapla sra 6yiraH B
TypiH NPOTOKOIIAp KYJlaHWRaguraH KyBBaTIM MLIaxap TPaHCHOpP
MarucTpaJUTapHHH KypHILAa KYJUIaHHIa H.

OnTUK anoKa TApMOKNAPUHM  Tauwlkul KUl — Oy#nu
MyTtaxaccucniap, WDM napHH KynnaraHja derapanaHull MaBxy)
aMaciuruen  Ba TDM  xycycusaTnapu  Tyda#laum  TEXHOJIOrHI
KHUHMHYMIMKIIAD 103ara KeNUIIHHY TabKUANAMOKAa. ONTHK TOJNAaHHH!
JTKa3yBYaHJIMK KOOWIHATHHM SXWMIAW y9yH, WDM TexHONOorusacua;
TDM pa kynnaHunranu kabu OWTTa TAapKHOM# KaHAJIHMHI Y3aTHI
Te3MMIHHY OLIMPUII YPHHra, y3aTHIO TH3HUMIapHja KyJUiaHUJIaJurar
KaHaJUlap COHH (TYIKUH Y3YHJIUTH) OHUPUNAN.

WDM TexHoJOTHANAPH KYJUIAHWITAHZA Yy3aTHII TE3JIUTHHF
OLIMpHII, KUMMaT0ax0 ONTHK KabejslapHH aiMalITUpMaciaH aMalir:
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owagd. WDM TexHoNOrHANIapHHH Kyiiaw HadakaT onTHk kabennapHu
Ba TOJIANapHH apeHaara Oepui Ganky, «BUPTyan TOJ1a» KOHUENLUHACHHH
KyanaraH Xonja aloXuAa TYJIKMH Y3YHJIHKIapHHH apeHpjara OepHil
MMKOHHHH XaM O6epanu. Typnu TYIKHH y3yHIUKIapuaa OUp ONTHK Toja
6yiinaé O6up BakTAa TYpNM MIOBalapHHU: Kabelud TelneBHAEHHS,
tenedod, WHTepHeT Tpaduknapu, «tanab OGyiiHua BHAeO» Ba
GoluKanapHH Y3aTHII MyMKHH. ByHna ontuk kabengaru TonaHuHr 6up
KACMHHH 3aXHPa yUyH KYJnail MyMKHH.

WDM TeXHONOTHACHHH KYJlall MaBXyj TapMOKJIapAa OMNTHK
kabennapHu KymmMya €TKM3UWHKM Oaprapag atagu. XaTTo kenrycuia
SHIH TEeXHONOTHANApHH KyJulaml XucoOMra TONAaHHHT HAapXH kamaiica
XaM, TONad ONTHK HWHPpoTy3unMma (ETKu3unrad Tonanap Ba
KOWIALITHPHIraH YCKYHanap) Xap OOMM eTapii Aapaxana KuMMar
O6ynagu. YHaaH caMapanu ¢olganaHum y4yH Y30K BakT AaBOMMIA
TApPMOKHHMHTI ¥TKa3yBYaHJIMK KOOWJIMATHHH OLIMPHLI Ba ONTHK KabenHU
y3rapTupMaciaH eTkasuiIajuraH Xu3MaTjiap MaXMYacHHH ¥3rapTHpHIL
HUMKOHMUTa 3ra 6YJIHLI Kepak.

WDM TexHOJNOrMACH acocaH Xyda HKOPH YTKa3yBYaHIHK
KOOMIMATH Tanab KUJIMHAAUraH kKatTa Macoganu anoka JIMHUsIapuaa
k¥onanunagn. lllaxap Ba peroHan Maclutabjard TapMOKiap Ba
kabennu TeneBHaeHHWs TuU3umnapd WDM Tu3uMiapuia MyXum JpuH
Jrannaia.

Illy Baktna DWDM TexHonorusnapuHy Kyjajall, Kypuimaiapra
Ba JIMHUA KOMIIOHEHT/Japura Ba IWIyHra MOC XONAa YHHMHT
napaMeTpJapUHHHT aHMK XMCOOMra aH4Ya IOKOpH TaimablapHu Kysamd.
Tomanu onTHK anoka JUHHANAPMHUHT HUMKOHHATIapH 0o30p Tajsabura
MOC KeNHIUH YYYH YHHHT DUBOXNIAQHHUIMHHM TYFpH pekaNaluiTHPHII
MyXuMaup. by Tonanu onTuk anoka NMHHUANAPHHHHT KYPHIIHLIH Y4YH
KeTaguraH capg-xapaxarHi Bakr Oyiinua Takcumnain Ba ¢oiifanaHys-
YHTapHUHT TadabuHH Xucobra o/rad XoiAa YHHHT XaXXMHHH OLUMPHII
HMKOHMHH Oepaju.

7.12. ATM TeXHONOrusACH

ATM «MynbTHCEpPBHCIM» TEXHOJNOFMA XHcoOnaHamd. Y, Typiu
MabJIyMOTJIapHH Y3aTyBYH TEXHOJIOTHAJIADHH KYJUTalll OpKaIN KypHraH
TapMOKHH OMpNalUTHpHII MacajlajJapiHH camapajd Xan KWJIHII Ba
3apyp 6ynraH xu3mar CHpaTHHH TabMHHIAL HMKOHHHH Oepany.
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LlyHu afitui xousku ATM na Mabnym Oup Yinuamaarn (53 Gait
yHua KaTta OynMaraH y3yHJIuKIa, g4elika neb atanaiuraH nakeTiap B
TPaH3UT TYryHIapAa »JKyAa Ccoama OQYHKIUMIAD KYJUIaHHIady
XaronmHKIapHH aHHKJIAl Ba TYFpuiaamn (akaT capiaBXaja aMair
omaau. Mapxxyn axOopoTiu fueiikanap y4yH Xed KaHAai TEKUIHPHI B
Kabyn KuIyBYH KMCMAa KaHTa THKITall KYJUlaHWJIMaiian Ba QakaTruH
ylaHuIIra MyJDKallaHraH axOopoTinapHu y3aTHil Kyutanunagd. ATN
JIApHM KYJUTaml OJaTAa annapariaH amalira omagu. bynapHusr Gapuaci
CTaTUCTHK MYJNbTHUIUIEKCOpIall OunaH Oupra KEeYMKHMII BaKTHH)
kaMalitupaau, Oy aliHHMKCa pean BakTAa TpadUKIapHM Y3aTHLIA
MYXAMHD.

ATM TtexHonmoruacu TpadhukHU OOILKApHIU YCYNJIapH Ba XU3Ma
cudatu MexaHH3MIIapUHU TabMHHNIARIN. By mydu kypcaraguku, ATM
TapMOKJapuaa Tanad  KHJIMHTaH  YTKa3yBUaHJIMK  KOOMIMATH
y3aTvIfard Ke4MKHII Ba suYeHKaTapHHHT CaTXMHH KagoJaTioBHl
pecypciap 3axupanaHrad Oy MyMKHH.

ATM nmporoxornapn crekH. ATM npoTokoiutapu creki
Ky#iunaru: ATM MocnamyBu Ba ¢u3Mk caTxniapra axpatagu. ATM
MOCJIAlIYB CaTX¥ KOHBEPreHUUAHUHI MKKH MAcTKU caTxra OynuHamu
cerMedTiall Ba Kakta THiutaml. ATM MocnaimyB catxu, QoiinananyBur
unopanapy Ba ATM carxu opacupaaru uHTepodeitic xucobiaHagu Bi

HJIOBAaHUHT TYpJH TYPT T[YPYXUHH KYJ1ab-KyBBaT/IaliHI
TabMHUHIIANIU.
Kanan Konneprenis (CS) ATM mocnaury
caTxu CermenTna, Kaitta Tuiam (SAR) carxu (AAL)
(0SI)

ATM
Du3KK
carx { Dusuk
(0SI)

7.17-pacm. ATM nipoToKOJIapH CTEKH.

Bapuya mportokonnap 6vp xun nactku (SAR) TU3UMHM Kynnaiau
JIEKHH MPOTOKOJNHHHT Xap OUp TypH Y3MHMHI IIaXCHHl MaxCyc IMacTKy
(CS) carxunu Kyuiaiay.
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KouBeprenuus nactku (CS) carxu, keluHyanuk SAR caTxuHu
TAKAMM 3THLI Y4YH XH3Mar axbopornapuHu Kywulu xucobura, yHIaH
IOKOpH caTXJIapAaH MabJIyMOTJapPHUHT NPOTOKON MOAYJIHHH OJIafH Ba
YHH MocnairyBura xaBob OGepagu. Uynku xap Oup Typaarm Tpaduk
Maxcyc KaliTa MUUTAIIHW Taja0 KWNagyd Ba TYPT Typaard MOCHaulyB
catxu (AAL) ra axcpatanu.

IMactku SAR carxnapuHuar Basupacu, ATM sueiixamapHHUHT
dofinanu towknamacn 6ynraH 40 OKTeT y3yHNMKZard MOZAYJUIapHH
wakIaHTUpuIuaal uoopat. Ilactku SAR carxMHUHT  yHKUHMO-
HaJUIApTHPHIU KOHYHM wyHAaH ubopartku, alipuMm Xoslapaa nacTKd
SAR carxupa, nactku CS catxunuur PDU monynura Y3uHHHT LIaxcHii
MabyMOTJIapH KYLMIHIUN MyMkuH, O6ollika Xonma 3ca, nactku CS
carxuHuHr PDU mMonynuHu 48 oxter GyiiMya kecaau Ba YHM mactra
ATM carxura yzaraiu.

ATM carxu, OS]l MoJeNHHMHI KaHaJI CaTXMHH NMAacTKM KHCMHra
MOC KeNlafd. YHHUHT acocuif Basudacu, xyHaTYBUM Ba kabyn KWIyBYH
opacHza YHH Y3aTHIIHHM aMaira OUIMpHII Y4YYH MOC KelIyBYM YCYyI
OunaH syeiikamapHH KoMMyTauusnampad ubopar. ATM cartxugaru
acocuii Moayn sdveiika xucobnaHaau. KOxkopuaa aiTu® YTuaraHuaek
A4YeliKkaHUHT y3yHJMrd 53 okterra Tenr. llynnan 48 rtacu ¢oiiganu
IOKTaMaHH KY4YMpHLI Y4yH, KoiaraH 5 ta okreT aca ATM cartxuparu
xu3Mar axbopornapu yuyH SeHH ATM suelikacu capnaBxacH YuyH
Kynnanunaau [13).

ATM  Ttapmoknapunmar ¢u3Mk catxupga ogataa SDH
Kymnanmnaau. 7.18-pacmaa ATM HUHr Typau caTxjiapuaa amanira
OLUMPUJIAJUraH OfepaLMANAPHHHT TApKHOMH TY3WJMIUH KypcaTHJIraH.
By epna H-capnasxanu Genrunaiinu, T-akyHuii.

IOkopuaa érran catxHuHr PDU nporokonu Moaynau (Macanax IP
naKkeTH), MocnamyB caTXMHUHT rnactku CS cartxura Tymagu. Y epaa
tokopuaa érran PDU Moaynura xu3matr axOopoTHHM Kywuw Hynu
opkanu, CS-PDU Mmoaynu wmawnnaHaad. AAL HuUHr Xxap OuUp TypH,
XH3MaT axOOpOTHHUHT IaKINIAHHIIKAA Y3Ura Xoc¢ EHAAIUNIITra 3ra.

CS-PDU mopynu waxkijgaHraHgaH keiuH mactkd SAR catxura
ysatunaau. Ilactku SAR  carxuHuHr acocuii Basudacu, CS-PDU
MonynuHHu 48 okTeT Y3yHNIMKIM Osownapra cermeHTiaumgad ubopar.
VYnapra sHa ATM catxupa 5 okrer f4elika capnaBXacu KyLIWIamH.
YHaaH keliuH suelikanap QU3HK CaTXHUHT MOC KelyBu4M dopmatnapura
y3rapanH.
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Ceppuc carxu Doinananysiu
MabTyMOTIapH FOxopu carx
(¥3rapyBuan y3yHiuk
CS-PDU H doiinanaHysun MabTymMoTIapH T
]
AAL
SAR-PDU T H T
Anedika-
nap H 48 T 48
OKHMH
dusuk cal

7.18-pacm. ATM NpoOTOKONH ONepaLUsiCH.

Kabyn kunyBum kucmpaa 7.18-pacmia xypcaTwirad xkapaéHHHHI
TECKapUCH aMaJira OLIajIy.

AAL xu3MaT/IapHHHHT CcHH}uapH.

cuHdnapy Kyitnaaru 7.19- pacMaa kypcaTHiaras.

AAL xu3MaTiapHHHUHT

Tpadux Tosyw | Cuxuaran | Mannaymor- LAN
(xu3mar (A) BHuneo (B) nap, FR,... (D)
cHHH) ©
Cunxporu- | Tanab xununamm Tanab kuauHMaion
3auus
Tesnnk Doumuit | Ysrapys- | Vsrapysuan | V3rapyBuaH HOAHHK
4aH i aHUK
Vnauum VY aHUIIHY aManra OLUPHILL,, VYnauuiucus
BUPTYaJb KaHaJL1ap
AAL AAL3/4
TYDH AAL1 AAL2
Baxriu Pean Pean/ Hopean
napaMeTp Hopean

7.19-pacm. AAL xu3matnapUBUHT cHH}napH.
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ATM Hu spaTyBUMJIIApHHHT (UKpHYA XO3UPrH BaKTAa yupahauraH
éku Kenrycuja naiino OymaauraH Xxu3Mmar CHHQJapH, MabjiyM OHp
TypAard TpajuknapHu ¥3 MuMra OnyBYH TYpT Typra OynuHagu. A
CHH(QHUIAr¥ Xu3Mmariapra YJaHMIUHH amalira OIUMpPYBYHM CepBHCNAp
Kdpagd. Y CHHXPOHM3auus yTaguradH [JOMMHHA Te3NmMKiIM O6umiap
Tpadurunu Kyinab-kyseamnadiau. by xusmar cuHdH ogataa oBO3H Ba
CHKHJIMAaraH BUAECOCHTHANIAp OKUMUHM Y3aTHII YYYH KYJINaHHIIajH.

B cuHQuaarm xu3MaTiap, yAaHUIUHH amanra OIMPYBYH
cepBHcIap xucobmanamgm Ba A TacHHU}NM cepBHcnapaan (axaTruHa
Y3rapyByaH TEe3NMHKIM OMTNApHM y3aTHIIra sra OynraH CHrHajUlapHH
kKyab-kyesatnaml O6unaH ¢apk kdainagu. B cuHnu cepBucnap
KyInaHunagurai TpadHkIap Yy4YyH XaM CHHXpOHM3auus Tanab
KunuHagu. B cuadnu xuzmarnap yuyH 3apyp 6ynaraH curaniap, CHKMUI
Ba MakeTJapHH OBO3JIM Ba BMJEOMAabiyMoTiapra OYnuIUHM ¥3 HuHra
onanu.

C cuHnu xu3MaTnap, yNaHUIIHM amanra OLIMPYBYH XH3Mariap
xucoOnaHagu Ba CHHXPOHM3aLMSHH  KyJabG-kyBBaTnail  Tanab
KWIHHMAAMrad, ¥3rapyB4aH Te3NHKIH MabJiyMOTIap TpagUruHe
y3aTHil ydyH MymkamiadraH. C cHHGOIH XHM3MaT/IapHH KYIJIOBYM
Tpadukiap, Takiu¢ KUIHHraH YyJaHMLUIAPHH amanra OMIHpHULIa
MabIyMOTIAPHH ¥3 WYHra ONMIUKM MyMKHH JIEKHH Yerapajialid MyMKHH
3Mac, macasiad Frame Relay kabu kaapnapHH.

A cundmu xusmaTnap ynaHuuunap MapxyA 6¥nmarad Tpaguk-
JapHH Kynnab-cyBBarTiamra épmam  Oepapu. bByHpaii  Tpaduk
y3aTunaguraH OWTIapHUHI  §3rapyBYaHIMFM Ba CHHXPOHHU3aLUA
yrumura 6ynradH  TanabnmapHMHr  MaBXyld — SMaciMry - GuiaH
xapaxrepnaHand. Byunaii Tpadukra, [P nporokonnapu nakeTH MHCON
Oy MMM MyMKHH.

ABBaO, TYpT Typaarn xu3mariaap, ATM HuHr MocnaiyB
nporokonnapu OunaH Moc kenraH. Keiiunuanuk, AAL3 Ba AAL4
npotokosapu AAL3/4 mpotokonnapura anMaiTHpiiaad. JlekuH ynap
camapa Oepmamu Ba Hatuxana SEAL-ommuif camapaim MocnailyBuH
MPOTOKONHK ApaTHIULIMra onu6 kengu. By nporokon xabyn
KunuHradgaH keitid ATM ¢dopymu yura AALS ne6 HoM Gepau.

7.13. MyabTaMeAHaaH TPaQHKHHET TacHHGNAHHIIH

MyabTamennanan Tpaduk. MynsTuMenuanu Ttpaduk AeraHaa,
Typau xabapnapaaH uOopat 6yiraH, HHCOHHHM Ce3MII OpTraHjapH XHC
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KunaadraH (omatma ToBymi €xd  BHAeo Xabapnap), paKaMiM
MablIyMOT/Iap OKHMH TYyWIYHWIamd. MynbTHMEOWAIH MabllyMOTNIAp
OKHMMH, TeJIEKOMMYHHUKaLlUs TapMOKNapH OpKaJM y30KJ1apra HHTepdao
XM3MaTNapHH eTka3zu® Oepuil MaKcaauaa y3aTUnagu. XO3UprH KyHAa
3HI KYN TapkajradH, abOHEHTIap TapMOFUra eTKasulajurad MYJIbTH-
MeJHani Xu3Marjiapra: BUJeOoTeNedOHHs, MYJIbTUMEIHa MAabIyMOT-
JADMHM IOKOpH Te3nukaa y3atuil, IP- tenedoHus, pakamnu tenekyp-
catryBiap, MOOWI alloka OpKamH BHIEO ajloKa Ba CypoBiiapra >aBob
TapHKacHa BHACONapHH OJIMII KMPAJH.

ETkasunanuran xusMat Typriapura G0FIMK X0NAa MYIbTHMEANAIH
Tpadukiap 2 acocHit koteropusara GynuHamm:

1. Pean Baxr mamtabupga ¢oiimananyBumnap ypracuaard Mabiy-
MOTNAPHY Y3aTHUIL Y4yH €TKa3uIaAuraH MyJibTHMEAUANH XU3MaTiap.

2. OnekTpoH mourta (aliimapUHM Yy3aTWLI, BHPTyal TepMHHaJ,
MabnymMoTnap Oasacura MacodamaH ynaHum kabu  3aMOHaBHi
TEJIEKOMMYHHKALUA TapMOKJIAPHHUHT OJaTAard XU3MamiapAaH XOCHJ
6ynran onnuii MapnyMoTnap Tpaduru.

Pean BaxkT TpaduruHH reHepauusnaiiural Xu3Mmariapra MHCOJ
tapukacuna IP — TenedoHHUAHN KEATHPHUII MyMKHH. Y IOKOpH cHdaTiu
0B03, BHIeO TeledoH, BuIeokoH(epeHUaoKa, MacodamaH Typub
THOOU#H xu3mar kypcatuwm (Gawroparnanl, MOHHTOPHHI, MaciaxaT),
BHIACOMOHUTOPHHT, KEHI MONOCAIM BMJEO, paKaMiH TeleBHAEHMS,
pauno SHIMTTHPHLI Ba TEJIEBU3UOH NacTypiapHU amanra oudpand [15].

IP-renedponun. Ywmly xu3MaT, TapMOKJard HKKUTa abOHEHT
opacHaa OBO3 TpaUIMHM y3aTUll Y4yH HILIaTuiaagd. byHzna TapMok
ypuura [P (MatepHer npoTokon) AaH ¢olifanaHunagd. XHU3MaTHH
Tamkiaw rupuiuaa  [P-renedbonus nokan, xopropatus, rioban
TapMOKJIap, LIYHHHIAeK VIHTeHeT TaMOFMAa MIMJIATUIHILM MYMKHH.
Ymympoiinananysuunaap TenedoH TapMOFUia KYJUIaHUNAIUraH Maxcyc
LUno3Nap opacuaa TenedOH TapMOKNApUHHMHI aboHEHTNapu Ba
MablIyMOTJIapHH Y3aTHIl TapMofd aboHeHTIapu opacupa [P -
TenedoHHs anoKacH TabMHHJIAHAIH.

IOkopn cadaranm oBo3. HOxopu cudativ oBo3 AeraHaa, OKOpH
cu(aTay OBO3NMM JSIIMTTHPHII Ba YHH Y3aTHUIUHM amaira OMHPHUIN
TYLIIMHMIa 1, Macallai, MyCHKa, KOHLIEPTAA HXPO 3THLI.

Bageorenedponnsa. HMkxu aGoHEHT opacuia HMHCOH OBO3HHH
YHUHF TAaCBHUpU OHNaH, yH4Ya FOKOpH OyiMaran cudar OwiaH y3aTHII
XH3MaTH amaiira omaayd byHna aboHeHTIap Maxcyc aloka annapaTdjaH
doiiganniunapu kepak Oynaau. By Xonnga, pean BakTAa OMpHUH4YY Ba
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UKKHHYM aboHeHTnap Oup-OMprapMHM XaM SLUMTHIUIAPH  XaM
KYpHLIapH MYMKHH.

Buaeoxondepenuns. Ywby xusMatga rypyxid aboHeHTaap
ypTacuja OBO3HH Ba BHAeOTpadHKHH y3aTHll aMaira owaad. OBo3nu
Ba BUAeocurHamap 6up-6upura Gornuk OynmaraH TapMmoxk O¥iinua
y3atunagn (Typin¥ TpPaHCNOPT TapMOrd byiiH4a), Kabyn KuaHMlUga
YJTapHUHT CHHXPOHHU3ALUACH MOC KeJyBYH TPAHCIIOPT CaTXH NPOTOKOJIH
O6y#inya amainra owaam.

Macodanan THOOHiHi xu3mar. By xusmar, OGemopnapra
Macodanan THOOMI xu3MaT KkypcaTH, OallopaTinall Ba MaciaxaTiaap
OepulllHHM TaMHHialiauM. Maskyp xusmar Tpaduru, pean BakT
MmacluTabuja y3aTUiaraH oBo3jM Ba BUAEO MabIyMOTJIapHH, TEKIIHPHIL
HaTHXaJlapUHHU Y3Ura OUPUKTHPAAH.

BuneoMoOHHTOPHHT. YOy XH3MaT OHHONOPHH BHAEO Ky3aTHIIHH
aManra ouIMpand, Typnd Basudamu Tepputopusnap myxodasacH ydyH
OMepaTHB CHrHAJIH3alMA, oAamjap TYNJaHraH >XOHjIapHM JOUMHMIH
Ky3aTHIUl Y4yH KYJUIAaHWJIAOH.

PagHo Ba TeJleBH3HOH AacTypiapHH HamoitHm >THum. By
XM3MaT paKkaMJIH TeIeKOMMYHHKalUs TapMoKyIapy 6yHu4a oqamit paavo
Ba TEJIEBU3MOH KaHaJulap KypcaTyBNapyHH HaMOMHIL ITHIIHH aMaira
OMINPALH.

Pakamian teneBHaenHs. By xu3Mar, MiDKO3JMapHHHr ywoby
xu3marura Oynran cypaiun Oyiinua (Oamuuit ¢uamiap, MyCHKaIH
BHJCOKIHINAD, cnopT OViiMua TpaHCHsuusanap) OKopH cHbaTiu
paxKaMmii TeJleBHAeHHe IMUTTHPHIIAPHHY aMaira OLIpajH.

3aMOHaBHi TeNeKOMYHUKaUMs TApMOKIAPHHHHI  pHBOXIIAH-
THPHIUJA acOCHH TEHAEHLHUA TYPIH XH3MaTJapHH Kyuab-KyBBatJall
XucobnaHamW, Ly >XKymaajaH MynbTHMeauaHd Xam [15]. Tapmok
pecypciapura Ba MyJbTHMeRHa Tpaduiiapu THIUlapura 6ynaran tanab
6up-Oupuaad ¢apk KuIMIIM MyMKUH. MacanaH, koHyH Oyituua onmuit
TpadukHH QolinanaHyBuura erkasryHua BakT OViiMua wyerapanaHuul
#iyx. bynnaii Tpaduk y4uyH KMUMK YTKa3yBUaHIMK KOOWNHATH Tanab
KunuHaau. Pean BakT macuitabuga BUAeOKOH(EpEeHUHATAPHH YTKa3HII
y4uyH Tpaduk xam OGyHra mucon GymuiuM MyMKHH. Y HadakaT KarTa
yTka3yB4aHINK KOOUNHATHHH Tanab kunaau, 6anku doiizanaHyB4urava
BHJICOKAAPJIApHH KMYHK BaKTIa eTKa3ULIHU XaM Tanab kunanu. byHnax
Tallkapy, arap ax0opoTiap NaKeTHHHHT KEeYHKULM TYrpuiab
6ynmaiiaMran pmapaxaza karta Oyica, BHAEOKOH(epeHLUsTapHH
YTKa3Hl CeaHCHHHHT cu¢aTH KOHUKapnu Oynmaliau. ByHpall Xonatma
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TApMOK pecypciapura >XyAa Kym >xyJa kyn mapamerpriapu Oyiiuua
KaTTHK Tanabnap Kyiunaom.

3aMoOHaBHIi TenekOMMYyHMKallUsi TapMOKJIapHia MyJbTHMenua
TpadQUKJIAPUHUHT TaBCHGIApH Ba TAXJTWIH KHHHH Ba Mypakkab Bazuda
xucobnaHanu. bByunmali KUHMHYMIHMKIADHUHT acocui cababmapu
Ky#iuaarunap 6unaH GOFIHUK:

- y3aTHII TE3MUIMHUHI KeHT JUaro30HH TenedoH TpaduwiapiHu

- y3atumga 6up Heya KOuT/c naH BHOEO OKMMIIApHHM y3aTHILAA
1031araH M6mT/c raua;

- y3aTWjajurad MyJbTUMeIuand axOopoTiap OKMMHHHHI TYPJH
CTaTHCTHK XyCYCUsTIapH (peayN BaxkTla y3aTHJaguraH TpapUKHHHT
TapMOK pecypcliapura xy/Aa karTa Tanab kysaau);

- TapMOK KOHGUIrypauHsIapHHHHT TyPJIM XWUINTH Ba y3aTHLIAA
TYpAH TEXHOJOTHUANAp XaMJa NpPOTOKOJUIADHMUHT  HUIIJIATHIIHIIN
(Gigobit Ethernet, ATM, MPLS Ba Gowkanap);

- y3aTHJaéTraH xabapiapHu Typiau xun 60cky4na Kaiita uuiai.
bynga xusmar kypcatumi cudatd KalTa HUUTAIHHUHT OHp Heuda
6ockuyura 6ormuk 6¥1nb Konaau.

7.14. MynsTHMeaHaNH TpadHK NapaMeTpJiapH

Typnu TenexkOMyYHHKallMs TapMokiapuia Tpaguk TaBcupia-
PHMHHUHT XYAa KYTI MOAEJIapd MaBxyZl.

YMyMmuii  Xoiga MyJnbTHMeguamd TpadukHHUHr 6Oaw3u  6up
XH3MaT/lapHH TacoAMOuii kapagéH KYpUHHIUMAA TacBUpJIAHAJH.
TpadukHuUHr oOHUM KuiiMaTH, OWUpPNMK BakKTAa MOC  KeJyBYH
XHA3MaTIapHHU TeHepalUanoByn axbopoTinu Onoknap conu 6ynca, yHaa
ymymuit xonma B (t) Taconudmit xapaéH, Fyq(X) Takcumnai
dyHkudscy 6unad TaBcuduanagy. Y Kyiuaaruya aHUK/IaHau:

FB(T)(x) = Bep {B(t) d)x}-

Amanna Oynpali TaBcH(QUIM YCYyNHH aManMéraa Kymiau
KAHMHYKIMKIAp  TyFAupagu  [OyHpait  ymymuif  kypuHMLIZArH
HOCTallMOHAp IOKIaMaHH OaxonallHM TabMMHIA6 OepaguraH cudar
napaMeTp/iiapyHH MaTeMaTHK amnapatél spaTWiMarad, Oaxomainjard
KAAMHYMAMK TYFAHpagurad Hapca Oy OYauMHHMII ouylacH (YHKUMACH
xucobnanamy Fpqy(x)].
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MynbTuMenHanu TtpabuxiapHHHr mnapamerpiaapy yuyyH ITU-T
[16,17] TaBcusacu 6unaH aHWKIaHaauraH OMp Hewya XapaKTepHCTHKanap
HUIaTHJIA0H.

B(t)

Y et il o GEEE R LT TP
/ 5 Tpaduxuuur
v A JRONPEPIDS PRpRp .

yerapa KuiiMaTu

<

- b o o of

<

~ Y

—l 1P e —f 1 b

7.20- pacm. MyntuMeausanu TpaGUKHUHT acoCHii
napaMeTpiapu.

bynpaii TaBcudnap B (t) Tacoauduit kapaHHHHT HHTErpal
napameTpiapulu Tapcuaiiau (7.20- pacm).

Typan MynsTUMegUand xusmamiap &plaMmujia reHepauus
KUNMnHaauraH Tpaduk TaBcuduapura KyiHaarunap KUpUIIA MyMKHH:

Tpaduk KHHMaTH (OHMH, MakcHMaJ, IOKOpH KHuiMatid, ypTa Ba
MHHHMaN), 6UT/C;
TpadHK nmynscauuacH ko3bPULHEHTH;
IOKOpH KUAiMaTnu TpapUKHUHT ¥pTaya JaBOM STULI BaKTH;
aoKa CeaHCUHHUHT ¥pTaua JaBOM JTHUIL BaKTH;
TpatdhHK 3NIeMEHTIIApMHUHT PopMaTnapy;
NaKeTIapHUHT MaKCHMa, YpTa Ba MUHHMAN YI4amiapy;
TpadHK CYpOBNAPHHUHT KAATIUIH.

Tpauxnunz maxcuman Kuimamu V. Bakr Gupmurd pumaa mMoc
TYWIAAUraH XU3MaT/IapHH TIeHepalus KHJIaural MabiyMOTIap
ONOKMHUHI MaKCHMall COHH. Y Kyiujaru4a aHuKIaHaau:

v=maxB(1)
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TpaguxHunuz >H2 OKOpU KulimMamu.

Moc kenyB4M cepBl
Tpaduryd YHHHT y4uyH Oe/NriaHraH HI IOKOPH 4YerapaHu V OLIHpajH.

KyHHAaruya aHuKJIaHagu:

Tpaguxnunz ypmaua Kutimamu V. Baxt GUpIMrd HuMzaa Mabiy
Oup xU3Marra MOC TYMIAAWraH MablIyMOT/nap OJOKHHHHI ypraua COE

1 s
= | B(Hat -

0

V=

6y epna T — anoka ceaHCHHMHT JaBOMHMIHTH.
Tpaguxnunz munuman Kuimamu ¥

. Masnym Gup xu3maTra Bat
OUpIMCM WYMIAa MOC TYIUIAJUraH MablyMOTAap ONOKMHMHI MHHHME
COHHM KyiuJaruya aHUKIaHaIy:

v=minB(t) ,

Tpagux nymecayuscu xo3¢pguyuenmu K. Moc kemyBd
XM3MaTHHHT MakcHMaJs Ba ypradya Tpadukiapy opacuaaru Hucbar kab
aHUKJIaHaIH:

\Y
K ==
A4
. _ 5 =P
10KOpU KutiMamuunz ypmava oagomutinuzu 1 . Moc KelmyBuM XH3Me
TpaQUrMHH  reHepauusa  KHIMINra  KeTagMraH  ypraua  Bak
HHTEPBATHHUHI YpTaya Y3yHJIUrd KyHujgarvuia aHMKIaHaau:

e 1 8 e

i=1

6y epma N7 - afoka ceaHCH JaBOMMAArH IOKOpH KMiiMAT/Iap COHM; Tr
- B(t) i= NP ,

[-IOKOpH KMHMAaTHHMHI NaBOMHUHIMIH, [ HOKOp
KUHMaTHHHT JaBOMHUNUIH Kyliunaru dopmyna épllaMuzia aHUK/IaHau:

7-'_(P) = t;e) _ t’fs)
b

6y ep}:[a ti(s), t{e)

1

i-fokopy KUHMaTHHHT OOLUIaHFUY Ba
Jax3aJapMHHHT  KHAMaTIapH.
xucobnaHaau:

OXMpr
By «yiiugaru d¢opmyna &Epnamun
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t9 = mint, t° =mint,
8(t)>v B(t)>v

t>t(®

t>1(2)
By epna fo”» k" =0

IOkopuaa kenTHpHO yTwiraH napametpiaap aboOHEHT XHM3MaTH
OunaH, OUp XH3MaT NaBOMUJa MOC KeNyBYH XU3MaT TPGHUrH TaBcHH
YUYH KYJUTAaHHIAH.

Cyposnraprune ocadanruzu . Moc KenyBYH Xu3MaT abOHEHT
TapMOKJIaPUHHHI  XW3MaTJIapMH¥ OJMII  Y4YYH KYJUlaHWNaJuraH
cypalliap >KajaijiMrd, TyHWIraH cypauuilap COHWra OHpNHK BakTAa
KypcaTunaguraH Xu3MaTIapHHHT YpTaua COHM Kabu aHHKIaHaau.

Anoka ceancununz ypmaua dagomuiinuzu-T, TylIras cypamiapra
MOC KelyBUYH, MablyM OMp xu3MarTHH KaliTa MULIamra KeTraH BaKTHUHT
ypTraua 1aBOMHHANHUIH.

naxemnune makcuman ynyamu - S, Tpaguk MEMeHTHHHHr GUTIard
MakcuMa Yirdamu (TpadHk neMeHTH TYamriya MaH3w 6yiima ysaTunamm).
MynbTuMenuand xu3mar TpaUrMHMHTr nmapamerpiaapu (6up TUnaarm
KuifmMaTnap) 7.2-xafBajja KeITHPHIraH.

7.2-xanBa
MynsTHMenuanu Mynsmmenuama Tpa(bnxnm-lr papaMeTpH
XH3MaTHHHI TypH V v K T(p ) T( s) A
M6ut/ | M6ur c ¢ | Ceanc/
c lc KyH
IP — tenedonus 0.064 [0.064| 1 100 | 100 5
IOxopu cudariu ToByLI 1 1 1 53 53 3
Bupgeortenedon 10 2 5 53 53 6
BuneokoHpepeHUMsS 10 2 5 1 100 6
Macodanan TUOOHIA 10 2 5 1 1000 3
XHM3MaT
BueoMaHUTOpHHT 10 2 5 - - 6
Panuo Ba Tenexypcaryemap | 34 34 1 - - 6
HH HaMOMHMLI 3THII
Pakamii TeneBUIECHHS 34 34 1 - 5400 6
S  pakemnapHunz ypmava yauamu — OuthHarm TpadMK
3JIEMEHTHHHHT YpTaya yiyami.
s pakemaapHu MmuHuman yryamu — Outmard  Tpaduk

JJIEMECHTUHHHI MUHHMaNn yﬂ‘-[aMH.
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Hasopat caBoniapn

1. MynbTHCEpBHCIH TapMOK HeraHja HUMa TYLIHHUIAAH?

2. MynbTHCEPBHCIH TapMOKJIap KaHaai Ty3unaau?

3. PeryoHan Ba Maructpal MYJbTHCEPBHCIH TapMOKJIApHHHIT
apXMTeKTypacH KaHpai Ty3uiran?

4. Maructpan TapMOK TEXHOJNOTHUSATApH HHUMajapra acociaprat
X0nja TaH/naHaau?

5. MynbTHCEpBUCIH TapMOK TEXHOJIOTUAIAapH KaHJail TannaHaau?

6. YnanyBuH TeXHONOTMANAp KaHAal TaHIaHAAU?

7. MynsTHCEpBHCIH TapMOKIap KaHjgai  0a3aBuil XU3MaTiapHH
amaJra omupanm?

8. MynbTHCEpBHCIM  TapMOKJIApHHHT OolIKapyB TH3MMIapHHH
Basxudacu HuUMaaaH ubopart?

9. KaHan, TapMOK, TpaHCHOpPT caTXHra KaiicH TexHomorusiap
Teruuun?

10. ®uznk carxra Kaicu TEXHONOrUAIap TETHILIIH?

11. MynpTumenuanu Tpadux neraHaa HUMa TYUIMHHAIAAH?

12. MynsTHMeauany Xu3MaTJapHUHT KaHal Typiaputy Ounacus?

13. MynsTuMeguany  TpadUKHUHT  KaHOal  napaMeTpilapHHU
o6uncus?
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Vil 505. ABOHEHTJIAP YJIAHYBYH TAPMOKJIAPHHHT
TEJEKOMMYHHKAILINA Y3ATUIIN TH3UMJIAPH

8.1. AboHeHTAap YyNAHYBYH TAPMOKJAPHHAT Ty3HIHINH

TenedoH TapMOKIapu 3Hr Y3yH, CEPTapMOK TEIeKOMMYHHKaLHA
TapMOFHUTa yJIaHaOuraH TapMoxuiapaal 6upuanp. TenedoH TapMoknapu
a0OHEHTHUHI OXUprH yckyHanapu (OY) ynaHajuraH Ba CTaHLHsJIap
opacHjard YNaHUUIHH aMalra OLIHpajurad TeiaedoH TyryHJIapuaaH
TAaLIKUJ TONTaH.

Tabkuanal KOM3KM, OXMPrH KypUiIMa TenedoOH CTaHUHACHra
ynaHaad. OXHpru CTaHUMs KYpHUJIMacHra yJlaHaJyraH JIHHUS aGOHEeHT
auausac  (AJl), TenedoH cTaHIMsACHraya YyNaHaAWraH JIHHHA 93Ca
ynaHyBud nuHus (YJI) ne6 atananu.

Ymymuii ¢oiigananyBunnapHuHr TenedoH imHUACH, Oy Oapua
¢oiinananyBunnapra ApHH abOHeHTIapra TenedOH aTOKACHHH €TKa3HLI
YUYYH MYDKaNnaHraH TapMokaup. AOOHEHT nHHMsiapuiaH ¢oiiaa-
JIAaHHULI caMapafiopIUTHHYU OMPKII YuyH, aDOHEHTNApHH TejeoHra Ba
Ooiika TapMmoknapra TenedoHmaH ymymuit ¢oitmananum (THYD)
OpPKaIIH YNaHHLI yCY/UIapH MaBxyA. Yapra Kyluaarunap Kapaam:

- TenedoH annapatnapura xxyQTialiras XoiAa yJlaHHII,

- ©Oapua HMKOHMAT/Iapra 3ra OynraH KaHan XOCHNI KHJIYBYH
KypunManap (3MWIaliTHPYBYH TH3HMJIAp Ba MYJIbTHILIEKCOpJap) HH
KYJU1all OpKaJid YJIaHHIL,

- KOHUEHTpallus amalra OIIYBYM JKO#ira CTaHUMS KypH/IMa-
JIApUHH KYYHPHILIHY TAUIKAJNAIITHPULI OPKAJH YJIaHHIN;

- cuMcH3 (paaMo) yJaHMLI.

IOxkopunarunapay xucobra osraH xoija Maxauidid  TenepoH
TapMokJapH 8.1-pacMaaru KypUHHILAA Ty3Uaq4.
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8. 1-pacm. Tenedon TapMOKJIAPUHUHT TY3HJIHLIH.

8.2. AGOHEHT TApMOKJIAPDHHHHT XH3MAaTHra Gyjran raaabaap

Oxupru BakTHa axOOPOTHHHI Y3aTHLI XKMHUHHM OLUHMIIH, MaBXYI
6ynran ynaHyBuM KaHAJUIAPHHUHT YTKA3yBYAHIMK KOOUIHUSATHHHHI
eTHIMacnurura onub KkenMokaa. by acocaH MHTEpHET, BHIEO,
BHJIEOKOH(GEpEHLUA, 3JIeKTPOH NoyTa Ba OoliKa XHM3MaTJapHH Haiino
OYymumn  6mnan  Gornmmk. KopnopatB Tapmoknapaa OyHpaii
MYaMMOJIapHH IOKOPH 4YacTOTald y3aTHIl KaHaJUIapUHH apeHjara
Oepuin ity OuNaH Xan KMIHII MYMKHH, JIEKUH XOHaJ0H CEKTOpUA Ba
KHHYHK 6u3Hec cekropuya 6y MyammoilapHd Xain KUl KHAWHIAmaay.
YyHkH ury BakTTraya abOHEHT TapMOKJapHAa 3CKH amnmnapaTrypaiap
KYnaHuIn6 KENTMHMOK/IA.

bu3ra MabayMKkH OYryHTH KyHraya TapMOKKa yJlaHyBYH abGOHEHT
JMHUSAJADUHHHT 3CKH  MHTepdeiicnapy aboHeHTHHMHr  TenedoH
armmapatHHE Maxauuit ATC 6unaH OorFnoBYM acocudf CHUMMETPHK
KyQTIUKITap XHucoOnaHapaH.

TexHOMOTUANAPHUHT  KEWHHTM  PUBOXJIAHMII  Gockuuuza
aboHeHTNap YyJaHyBUM TapMOKJIapra, IOKOpPH 4YacTOTald 3H4Jjall-
THDUIIHH HKKHTa acocHil Ba3sudacHHH Xan KHIYBUH: CHMETPHK
KYQTAUKIapHH KYnail caMapafopiurMHH olupuur; MaxXammuii ATC
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XM3MATHHHHT  TEPPHTOPHUACHHH  KEHraTHPDHMID  MeXaHH3MJapu
KUPHTHIH.

70-#usnapHuHr Gonulapuaa MaxaJuldii TapMmoxjiapda ¢akaTruHa
aHanor ysaTdll TH3UMIIADH KYiaHunraH. Macanad OyHIad TH3uMMra
a60OHEHTHHHI MKKH KaHAJUMK IOKODH YaCTOTAaJH KypHJIMacH KHpanu.
Bynpmaii KypuiMa OMTTa abGOHEHT JIHHMACH ODKAJIM MKKHMTA: CTaHAApT
MacT YacToTanu TenedoH KaHATHHU Ba HKKHTa SJTYBYH YacTOTA OPKau
HIIOBYH IOKODH 4acTOTaJM KaHAJUIAPHH TAlIKHJI KHraH.

VYHAaH KeHMHrH PHBOXJIAHKII GocKHuMaa 3ca Oywmait aHanor
TH3KMJIADHUHr YPHUHH aGOHEHTHHMHI paKaM/IH THU3HMIIApH STajUIajiy.
Bynra wmucon cugatuga 10-KaHaJUTH, IOKOPH 4acTOTaud a6OHEHT
kypunmacu (JABY), rokopu YacToTaiM pakamyid aGOHEHT KypHIIMa-
CHHH OJIMIUI MyMKHH.

Pakamnu aboHeHT amnaparypacH, KMIUIOK Ba Imaxap TenedoH
TapMOKJIADHHMHI IIAPOMTHIa MOC XonAa OHp HeuTa BapHaHTiIapAa
KaiiTa TAKOMMJUIAIUTHPHIIAK Ba Y Oolllka KypHAManapAaH, TE3JMIH
64 x6ut/c nu (acocuii pakaMIM KaHan ge6 aTaryBud), UMIYJILC-KOAJIH
MOAYNAUHA Aacocujia HIUIOBYM pakamid TeneoH KaHautapura
MYJDKaJLIAHTAHJIUTH OMTaH gapK KHIa M.

Oxupry inuiapaa Maxayuinid Tenedon TapMOKJIapHHUHT aGOHEHT
yJyacTKaJiapHja, alfiHHKca kopnopatusB ¢oitgananysuninap y4yH, T1 Ba
El Typmaru (CTaHUWaIapapo JNHHHMAIApAA KYIMaHyB4YH) OHpiIamM4u
paKaMIH y3aTHIO TH3UMIAPH KeHT TapKalay.

IOkopupa aliTHO yrunraH ysaTMIl THU3HMIAPUHHHT KaM9H-
JMKJIAapUra KyHujarunap Kapamu:

— TenedoH KaHAJUTApHHUHI COHHHH KAMITMTH;

—~ QI0Ka TApMOKJIapH KeHITTUTHHUHT YerapaiaHralIury;

~ TeneoH KaHAUTAPHHHHT CHUTHA/UTAPHMHH Y3aTHINAZ TE3MHKHHHT
NAacCTJIHTH;

— abOHEHT NHMHHANApH opKaiH ¢axaTruHa TenepoH KaHALIAPUHM
y3aTHII;

— ¥TKa3yBYaHIMK KOOMIHATHHUHI MaCTJIUIH.

Kamunnuknapau Oaprapad KHIHII Y4yH abOHEHTIap YJIaHYBYH
TApMOKJIapHH Kalita Kypumra TYrpd kenangd. Jlekun OyHpail
TApMOKJIApHM KalfTa KypHil ¥3 HaBOatuma KyHMOarH MyaMMOJIapHH
103ara KeJITHpaIu:

— TAapMOKHH KaiiTa KypHIll Ba «OXHPIHM MHI» MyaMMmojiapH (yH4a
karta GynmMaran asonor ATC napHMHI COHMHHMHI KYIUIMIH, JIHHUA-
JAPHHUHI' EeTHIIMACIHIH, SHIH JMHHANADHH KypHIl y4yH KaHalH3a-
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LHATapHH eTHIIMACIUIM, MHC JHHHANap Oyiiuya xn3mar cudaTHHHHI
NacTIUrH, Kypuiniira Ba ¢oiifanaHumra ketajuraH capd-xapaxar-
HHHT KYIUINTH, allHMKCa MaXaJuIMil xoiinapaa);

— TapMOKIaH Tyiuaaural MabnarHHHr kammurd (ATC xu3Mmat
JIADHHHUHI KaMJIMTH Ba SHTH XH3MATIapHH KAPHTULIHHUHT TEXHWE
Mypakkabnurn);

— TexHukajaH doiinanaHHIMHHHT MypakkabIHrH Ba HapXUHHHI
IOKOpHIUIH (KypUJlsanaprd Te3-Te3 OY3HIMIUM Ba JMHHANApAAre
apapuanap, ¢ofinananum- -yuyH capd-xapakaTHEHI  KYDJIHTH
KypHJIMalapHU Ba JIMHNS BOCHTANIAPUHH TabMUpPIALH). B

Okopuna aifiranumusgex, OyHaall KypuiMmanapii, IOKOPE
TEIMMKIH MabNyMoOTIApHN y3aruiiga €ku MHTepHeT TapMOKIapHre
yNaHHULIA KYJUlall MyMKWH, IEKHH yJap eTapiii Japaxkana KUMMaTIoHp.
Hlynusdr yuyH kynrnHa ¢oiiganaHyBUHIap HHTEPEHET TapMOKNAPHIE
YJIaHMII YHVH, TeJedoH. TUHUsapiaa Kyuialra MyKaiiairad aHanol
MoznemnapazaH ¢oifaz-iaHagunap.

MunnnoHra fAxMH XycycHii Ou3Hec JrajapH B4’ XyCycHi
aboHeHTnap yuyrk k¥n iiuinap Mo6aiiHHZa IOKOPH  TE2MHKIN
MabITyMOT/IADHH Y3aTHII MXTHCOAHH XHXATAAH KMMMATra TYIITaHJIMIH
YUYH KeHT TapKa’IM&AM Ba ONTHK TOJAJH NHHHUANAap OWiraH TabMHHNALI
UMKOHMra osra Gyamcmu.  LlyHra kapamachman Oyniaaiic abGomren1
TYPYXJapHHUHT paKaMM V3aTHI TeXHHKacura GynradH rainabu omub
6opmoxaa. Oxnprii  BakIraya MabIyMOTJIIADHH — y3aTHII  Y4YH
Kymnanunmaguray veivainii TenedoH TapMOKIApHHUHT NHIIHANapiiaH
oiipananumra trpy 1enau. Uy cababnu ynapuu 6ockuuMa-60ckuy
anMaluTHPULI Tanab STiany.

FOKopuaarunapHn HasapAa TYTraH XONAa 3aMOHaBr'ii aboHeHT
TapMOKNapH Kyiiunaru tanabmnapra xaod 6epuiin kepak: -

-3aMOHaBHi TexXHOJNOTNSSapHH Ky/laraiH Xo/ija IOKOpil Te3lnkaa
MaBIyMOTNAPHH Y3aTHLIHH aMaira OIIHpHIL;

- KEHI MOJIOCANTH TENSKOMMYEHKALH XU3MaTIapUHH ysa'mm

- YTKa3yBYaHINK KODIUTHATH IOKOpH 6y uiy; : :

-TapMOK KeJarycuja kup:i6 Kenajurad siHrd Xp3smariapra Mocrnauia
onui Ko6uimsaTura ara Gymuinm;

-TexHukaaH doiifanauim consa Ba ap3oH 6ymanm;

-XHM3MaT HapX# NaCT OYTUIIY JIO3MM.

Bynpas Taimikapu OyHpadi TapMOKJIap acocaH KeHIr MOJOCalu
HHTerpajUlaiirad Xu3MaT/IapHH aMaira OLIMpHIIra Mynx(a.rmauranmlm
- YYYH TapMOKra Kyiunarinua tanabnap KyHunagm:
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- abonenTnan abGoHeHTrauya Hyn KyiunaguraH KeUHKHLI BaKTH KaM
6ynuuy;

- Tanab KHJIHHaOuraH y3aTHLI Te3JIHIH IOKOPH O¥num;

- y3atunaérraH xabap xaxMH KarTa 6ynuiun no3um.

8.1-xamBanja TypaH XHM3MaTJApPHUHI TaPMOK XYCYCHATIApUra
Oynran Tanabnapy kenTUpUIraH.

Pakamnu wawigarn ax00poT/iapHH y3aTHIIAA 3HT KMYHK
keyukuil BakTd (30 Mc) raua #yn kyiunagy. KeuukuuIHHMHr aH4a
IOKOpH KuiiMaTiapu ¢olHnasaHyBuunap y4yH Ce3HJIapaH jAapaxana
Cy3NallyBHMHI AHUKIMTHHH mnacaiiummra onu6 . kenamu. Cesunapiam
Japaxafia KaTTa KdiiMaThnard Ke4yMKMII BakTHFa MabiyMoTiap
(¢aiinnap) H4 KaTTa MacCMBHHH y3aTHLUAA iyn Kyiunaay.

3Hr kM4UK xabap Xxa>kMH TejeKcra Ba 3HT KaTTa Xxabap XaxMH 3ca
¢aiinnapra xoc 6ynagu. DHr 1OKOpH iOKJIaMa COATHOArd 3HT IOKOpH
IOKJIaHUIIHH TeNeBH3HOH Y3aTTMWIapH, HI KMYMK IOKIaHHUIIHH TeNeKC
TEpMHHAJINIADH XOCHN KHUIAH.

K§pu6 unkunrad xu3MataapHuHr 6apya tanabnapuHy KOHIHPUIL
yuyH, KyHHOard xycycuariapra sra OynraH keHr nonocand ISDN
TeXHONOruAcHaH ¢oiifanaHuLl Kepak:

- ax6opor y3atuw teanurddu 100 M6uTt/c naH kam 6ynmarad xonaa
TabMHHJIALIH;

- Oup oxuprd nyHkTZaH Ooluka OMp oxupri nyHkTrada xabGapHH
y3aTHIIAA KEeYHMKHIl BakTH OHp Hewa ¥H Ba xarro to3nab
MHILTHCEKYHLIaH OLIMACTHTH;

- TapMOKAAarH KOMMYyTalMANall CTaHIHUACHAa XabapHH KeYHKHHI
BaKTH 6Hp MHJIIHCEKYHAIaH OUIMACHUIH;

- KOMMYTalMaJall CTaHLUHACHAA MaKeTNap KOMMYTAlLMACH TH3HMH
ceKyHIHura 6Hp Heua 103 MUHI MAaKeTHH KaiiTa MHINaLl XYCYCHATHIA 3ra
Oy UM N03UM.

Bynpait MyaMosapHH Xan Kuwmijga 2 Xuia ycynaaH doiiaanaHuui
MYMKHH:

- 3aMOHaBH#l TexHoNorMsAnapra Ba IOKOPH YTKa3yBYaHIMK KoOu-
nusATHra sra Gynrad ynaHyBYH ajiiOKa TapMOKJIApPHHH KaiiTa Kypui;

- MaBKyA 6ynraH anoka JHHHANApHIAH Ba 3aMOHaBHH TEXHONO-
ruanapaaH goiiganaHuiu HMKOHUATHIA 3ra 6y¥nran TapMOKIapHU Kalita

KYpHLIL
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TypJm XH3MATIAPHHHT TAPMOK XyCYCHSITJApHTra GYaran

Tajgabnapu
8.1-orcadec
AODHEHTAAH 3Hr 10K
KEHHHTH Tanab . FOKJTaM
- Y3atunaérran
Xabap Typu aboHeHTra4ya iyn | KHAHHATHIaH coaruaa
o xabap xaxmu _
K¥iunagurad  |y3aTHUI TE3JIUTH IOKJIaHHU.
KEYHKHII BaKTH, C Opa/nuH
Paxammm 0,030 nan 64 K6ut/c 10° 6ur 0,1-0,Z
wakngark OpTHK 2Mac
axbopoTt
Tenerexc <1,0 240 6ur/c Bnp Heya MHHT 0,01
6enrunao
Tenexc <5,0 50 out/c 300-2000 0,000¢
6enrunap
HuTtep paon 200 6ut/c - bup Heya MHHT
<1,0 0,3
MabJIyMOoTsIap 64 Kbut/c 6enrunap
Masnymornap | Bup newa yuna6 | Cekynaaru 10%-10° 0.01
HHMHT KaTTa  |MHHYTra4a (OpaiHk| OuHpaaH To Bur ’
MAaCCHBH TYTYHJIapJard Ynnab
KEUHKHLI) meraburtraua
Tenedakc <10,0 64 Kout/c - 0,01
(ukku
TOMOHJIaMa)
Tenedaxc 60-180 14400 . <0,01
6ut/c raya
(6up TomMoHNaMa)
Tenepacm <1,0 64 Kout/c - -
XapakaTaHyBYH <10 140 } 0.5
TacBHpJap M6ur/c raua
AJIOKa coxacHiaru acocuif Tanab, xap kangmail Qo
JIaHWAaOuraH TapMOK HIOoX# Oopuda IOKOpH  JTKa3zyBUYaH/IH
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KOOMJIMATHrA dra OVINIIM, TYpNH XM3MaTjJapHH §3 U4YMra OJNHUIM Ba
BaKTHIa aManra OWMPHLIM, Yy3aTWIagHraH axbopoTnapHH CHGaTHHH
kadonatnamm, QoiijanaHaguraH TapMOKHH  HIIOHWIMIMIM  Ba
xapdcuznurd 6HnaH 6axonaHany.

IOkopumaru 1-ycynra Hasap Taulacak, 3cku kabemnapHu oiaub
Tau1ab, AHTHCUHM ETKM3MLI Ba YJAPHH AHTH TeXHOJOrHsnap 6unaH
XKHX03N1all KyAa KUMMaTra Tymragu. Bynpmait TapMokiapHH TalIKuil
KANMll anbarTa FOKOpH Japaxand Tanabra xaBob6 Gepagu. KeHuHru
2-ycynra Kencak, XO03upru maHtga aboHEHT TapMoKlapHIa MHC
KypTnukiapra sra Oynran kabennappan dofinananunanyu. Byspai
kabemnap ¢axatruHa TenedoH CUTHAJUIApHHH Y3aTHIIra MYJDKaIIaHTaH,
nekud xDSL (Digital Subscriber Line — pakaMiH abOHEHT JHHHACH)
KypMIMaJlapHHH KYJUTall OpPKaIH, NacT 4acTOTalH NHHHANAPHH IOKOpH
YacTOTAIH THHUANAPTA aliIAHTHPHII MyMKUH.

AOGOHEHT TapMOKJIapUHM MOAEPHH3aLMA KWIHIUAA HKTHCOAHH
Macananap Xyia MyxuMm ypuH sramnadizu. By tacmuxuu 8.2-pacmaa
KENITHPUIITaH y4Ta rpa¢MK OPKaIH H30XJIall MyMKHH.

- XaKHkuit xopuii kufimat

2-ycyn ) /
] P //
| 1-ycyn o ///
- ' 3-ycyn
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8.2-pacm. AGOHEHT TapMOKITapu MOJEPHH3aUMACHHHHT TyPJH
yCyJuIapH YuyH «XaKHKHii )KOpHil KHHMaTH»HH Y3rapHill rpaQHry.

By rpaguxnapaa aboHeHT TapMOKJIapH MOAEPHH3aUUACHHHHT Y4

YCYAH YYYH XaKHKH# KOpHit KuiiMarnap (3rpH 4YH3UKNApHHHT TYpiH
CHJDKHLIM OPKAJIM) aKC 3TAHPHIIraH.
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Arap aboHeHT TapMoKiapHJa KOHILIEHTpaTopjap YypHaTuica, y
Xonaa Xy(d1nuxnap MabayM ycyn OunaH TaHnaHraH pakaMJld y3aTHII
TH3UMJIapH GUJIaH 3UWIAIITHPHIAAK. Y3-Y3MIaH KYPUHHG TYpHOIHKH,
TapMOKHH MOJ€pHH3alUsIall yuyH Gouianruy capd xapaxkatiap yHua
Karra 6ynmaiinu. Capdnanran MabnarnapHu uukapum gaspu (T1) xam
yHua karTa 6yimaiinn. Kenrycuna oneparop AapomanM Te3 opaja sSHCH
HHQOKOMMYHHKALHA XH3MaTliapura pako0aTiama OJOoJIMaraHIury
yuyH Veumpad tyxtab konagu. IllyHra kapamacnaH, ¢akat tenedoH
ajJjokacura MocjlalliraH MHHHUMaN TaBaKKAJIYMIUK Ba Tanab KuUIHHraH
JapoMajiHH TabMHHJAIIAa omepatop abOHEHT  TapMOKIApUHHU
MOJEPHHU3ALMACHHU YIIOY YCYJHHH TaHJAIIH MyMKHH.

MkkyHYM ycyn KeHr mojlocalld TapMOK KypHIUZa, Xed
6ynMaraHfa MarucTpan y4acTKaja Kyaiall MyMKHHIWIH OunaH ¢apk
kwiagu. byna#i euum wuHrnm3va aGpeBuarypa GunaH MabnyM 6ynraH
FTTC (takcumnam mkaduraya ONTHK TOJNA TOPTHII) Fa SKHH
xucobnmaHagu. XakukKaTAaH XaM, OyHOall euuM karTa OOLITAHFHY
Mabnarau Tanab kunagu. CapdnaHraH MabnarNapHH YMKapull OaBpH
(T2) xam OupHHuUM ycynra HucOaTaH CONHIITHpraHAa aH4a Ycamu.
bomxa rapadnan, onepaTop keHr moyocaiM kaHanapaaH (oiina-
JaHHWIIra acocjaHraH AHIM XU3Mamiapra Go3oppa pakoGarOapaoin
6ynamu.

VunHYH ycyn aOOHEHT TapMOKJIapHHU PaJAMKall MOAEPHH3AIIUACH
6unaH OornuK. YOy euMMHH Y3ura Xoc XyCycCHATHHH Oapua Kjm
xKybriuknu kabennapsd anMamwiTHpuil fAe6 Xucobnaml MyMKHH.
AOOHEHT TapMOKTapuMHH OyHAall MOAEPHU3ALMANAII CTPAaTerHsACH
FTTB (umna® uukapumi OMHOCH €KH Typap ko OMHOCHraua ONTHK
ToNa ToptHil) aGpeBuarypacu GunaH Mabiym. Kypunu6 Typunbauxw,
6ouinanruy Mabnar KuiimMaTH Ba capQiaHraH MablaFapHH YHKapHLI
naBpu (T3) sHr karra 6¥namu. YunHuM ycynHu mybxacu3s adzaniuru
NOTeHLHaN pako6aTbapAoLIMIrHHN MaKCHMal Aapaxaja 6y numuaup.

Illynn xucobra omuil Kepakkd, Xap XH1 (parMeHTNIap Y4YH
aifHaH Iy Maxauinid TapMmokiapra 6apua ycymiap MyBO(HK KeJTHLIH
MYMKHH;

- INAXapHUHT Mapka3uii KucMua aGOHEHT TapMOK/IAPUHH MOIEPHHU3a-
UHMATALIHUHT YYUHYH YCYJTHHU HKTHCOIHMI >XHUXATAaH KyJulalira pyxcat
6epyBus, XKyAa IOKOpH AapaXaja Tynall oNnMII KOOMNMATHra 3ra 3HT
3aMOHaBHif MH(OKOMMYHMKALHOH XH3MaTiap YJYyH MWIIOHIapMOH
abOHEHTNIap CEKTOPH TYIUIaHTaH;
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- a0OHEHT TapMOKJAPUHH PHBOXUJIAHTHPULIHUHT MKKHHYH YCYIH
miaxap MapkasM artpodupa KoitnaumiraH abOHEHTNapHUHI aH4YarWHa
KMCMHIra XM3MaT KYpcaTHil y4yH ONTHMaN XucobnaHaau;

- waxap aTpod¥ Ba TalIKApUCHAArH 30Hajap y4yH SAHTH KYpPHHHIL-
Jard Xu3Marjiapra CYpOBHH IIAKNIAHMIIMHH OJIAMHJAAH  aiiTHO
6ynMaranyu yuyH OMpUHYH ycyira acocjanraH aGOHEHT TapMOKIapHHH
KYPHLI MaKcaara MyBoQUKIHP.

Kounara kypa yHuBepcan e4uM MaBxynd 3mac. bomka tapadnan
SHrH UH(POKOMMYHUKALIMOH XH3MAaTIapdra Tynail onuul KOOMJMATH
Oynmacaza aOOHEHT TApMOKIAPHHH PHBOXIAHMIIMHUHI OHpPHHYH
YCYJIH KHYMK HCTHKOONH XaKuJa MyJoxa3a KHIMII MyMKHH.

AOGOHEHTJIaDHHHI' IOKOPH TE3THKIH MabIyMOT/IAPHHM y3aTHLI
XM3MaTHHH aMajira OWHpHIl Y4yH a0OHEHTHUHI y3una no3uM 6ynraH
KYpPH/IMA >KOMNALITAPULI, YHH TYrpH ynaui Ba Tene¢oH CTaHUMACHAA
xo#namiran Kypunmanap Ounas, ¢oiijanaHyByd KypHJIMAacHHH yJIOBYH
JMHUSAHH Talépnamn  no3uM. IOxopuzarn Xxu3MaT/IapHH amanra
owmpuiaa, 6apya TaWKHIOTIap Y4YYH KypHJiMalap Ba SHIH
TEXHONOTHA OWnaH MiuNaliHKe OwnaavraH KaapnapHd —Taiépnaw
TanabMHH aMaJira OLINPUIL JIO3HM.

8.3. 3amonaBu#i TeleKOMMYHHKaNlAA TH3HMJIADH BA YHFa
yJAaHYB4YH a0OHEHT TAPMOKJAPHHHHT Ty3H/JIHINH

Kaiita uiunaHraH koHuenuus Oyiiuuya OupnamMud TapMoKniap,
MaBxkyJl OVNraH anoka BocHTallapu/jaH 6a3anaHrai xosaa, Kenrycuaaru
PHBOX/IAHHIIMAA 3aMOHABHH TEXHHMK BOCHTANapHH Kyyulaml Takiug
KWIMHAAH (MacallaH: ONTHK TOJANM TEXHHKA, PpakaMiH Yy3aTHUI
TH3MMJIapH, pajHopesie aloKa JHHHANapH, (a3oBHii  y3aTHIl
TU3UMIIApH). YMyMaH OHpnaMud TapMOKNap HMKKM CaTXJH Ty3HJIHINra
Jra: TPaHCIOPT TapMOTH Ba yJaHYBYM abOHEHT Tapmorn. Maxamuit
TapMOKJIADHMHI MAarucTpal Ba 30HA WYKAapH KHUCMH, pakamiu
TapMOKJIAPHUHT acocH XucoOnaHanu. Maxannuii Gupnamuu TapMoKiap
«MaxaTHil TYTYH-OXHPrd KypH/IMa» y4acTKacH Y4yH yJTaHYBYH TapMOK
XucobnaHanu.

Maructpan 6upnaMys TapMOKIap, 30Ha MYKapd TapMOKJIapu Ba
Maxannuii OMpiIaMYM TapMOKIApHH paKaMJIAIUTHPUIIHH TabMUHJIALI
YUYH, MYCTaKui TapMOK Ty3WJIHIIHWra sra 6ynraH pakamnd Gupramyu
TapMOKra yCTMa-ycT Kyiunanu.
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8.3 -pacMza kenrycupard TENEKOMMYHHKAI[Usi TH3HMIAapH Ba
YHTa y/laHyBYH aOOHEHT TAPMOKIAPHHUHT YpHH KypCaTHIIraH.

TenexoMMyHHKAUMA TH3HMJIADUHUHT OWUPHHYH 3JIIEMEHTHUHH
aboHeHT ((oiinananyByH) XOHaJOHUAA KOMNAIUTHPHIIraH TEPMHHAJ Ba
LIyHra yXiam KypH/iMaJapHUHT AUFHHIUCH Neiull MyMKUH.

TenekoMMyHHKalM  TH3UMIIADHHHHT  HMKKHHYH  3JIeMEHTH
ynaHyBYd aOOHEHT TapMOFMAHp. YHHUHF Ba3u¢acH aOOHEHT XOHAJOHH
Ba TPaH3UT TAapMOKJAa >KOMNaliraH KypuJiManap opacHaard ¥3apo
OoFnmaHHUIHYM TapPMHHAUIAaH HOopart.,

AGOHEHT Ynanysan TpaH3nT Xuzumar yayH
KypHIManiapH a6oHEHT TapMOK ynaHysuu
Koku TapMoru
|
AGoHeHT | AKPATYBHH
| o ———TT

JHHHATIApH TapMOKJIap

8.3-pacm. Kenrycuparu TeneKoMMYHHKaLUA TH3UMI2PHHHHT MOZEIH.

Onatoa TpaH3UT TapMOKKa Sra OyiraH ynaHyBYH aboHeHT
TapMOKJIapHHUHI  ¥3rapTHpyB4Yd HYKTalapuia KOMMYTalHUsJIOBYH
CTaHUWsA  KOHMAIITHpHAAAW. YnaHyBYd  aOOHEHT  TapMOFHHH
OepkuTaiMraH MyXuT, aDOHEHTHHHr YyiHMJga Ba IIy KOMMYTalMAJIOBYH
CTaHUMsAA XKolnaurad Kypunmanap opacuia €raau.

VnanyBuu aboOHEHT TapMord, HIuM OyiiMua MKKH ydacTkara
6ymiHanu:

— TepMHHaNn KypH/IMara IOaxCH#f ynaHyBYM BOCHTa CHHIapu
KapanaguraH aGOHeHT JIMHHSCH;

— ynaHyBYM aGOHEHT BOCHTANAQPUHHHI CaMapaJOPIHTHHK OLIMPHII
YUyYH XU3MaT KMIYBYM TapMOK. Y3aTHIO TH3WMiapu Oasacu acocuia
Kynnanunagurad 6y ynaHyBYH TapMOK, aipUM XoOJulapiia lokjlaManapHu
KOHUEHTPaUHAIOBYH KypUiManapia KyJLUlaHuIaau.

TeslekOMMYHHKALUUS TH3UMIIADUHHHT YYHHYH 3JIEMEHTH, TPaH3UT
TapMOKAUP. YHUHT (YHKIUACH, aOOHEHTHHHI TYpIH TapMOKjapura
ylaHFaH TepPMHHAIAp OpacHAard GOFIAHHUIIHM aMaira OLIMPHIN EKH

396

www.ziyouz.com kutubxonasi



TEPMHHAIAp OpacHja Ba OHpopTa XH3MaTHH KYJIIOBYM BOCHTaJjiap
opacuia YynallHM amanra olmuvpuiiaaH ubopar. TpaH3UT TapMOK,
Oupopra maxap ©xd KHILIOK 4YerapacH TeppHTOpHICH OunaH
KOIUIaHTaHH kabu, HKKMTAa TypiAM J[aBlaT/IapHH YJIOBYM aGOHEHT
TapMOKJIapH Opacujia XaM Ky JnaHHIaH.

TenekoMMyHHKalMA TH3UMJIADHHHHT TYPTHHYH  JJEMEHTH,
3NEKTP ANOKaHHWHI XM3MaTlapd Y4YH TYPIH BOCHTAJIapHH yNaHHIIHHH
TabMHHNaAM (MacanaH, XW3MaTHH KYJUIOBYM TyryHnap). bBynpaii
TyryHnapra Ttenedon onepaTopiapHHHHI Hul >koid Ba ax6opor
caKJlaHyB4YH cepBepiap MHcoJa 6ynuiun MyMkuH. 10.4-pacMaa ynaHyBYH
ax60poT TapMOKJIAPHHH SPATHIIHUHT FHIIOTETHK MOJEIH KYpPCATHIraH.

Kpoct
Al AM

~ /“ A
Tene(bo; - / \\ CI /’l

gprapn_ AT . ,( I\l v ATC>\
T T ' \ ANUA

+ [N/ \ cramnmm z
Masnywotnapua ysarysuz
Ty PKT PKT
S
Matayuornaprn / \

JIaTyRIR TepMEHAN _J_J_‘
h?AK me-g

AT 1 JAJI [axernapen
T KOMMyTAURSIAL MpK20H
RS
Tenedon
aTmapaTiape

8.4-pacm. Y naHyBuH aOOHEHT TAPMOFHHUHT THIIOTETHK MOJEIH.
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By epma: ATC — aBromarnamntupwirad Ttenedon cranuus; AJl -
aboHeHT NMMHuACH; AM — aboHeHT MaxmyacH; CJI — curHan TUHUACH
PKT — pakamim Kpocc TYyTryHH.

Takind KWIMHTAaH MOJEAHHHI TY3HJIHIIH HKKATA Maxajini
oxupru cranuua (MC) man (ATC 1 Ba ATC 2) Ba GuTTa makeT/IapHk
KOMMYTaUHANOBYH MapKa3gaH HOopaT.

AOoHeHT/Iap MaXaUuMid cTaHUHUAra UKKHTA YCYJIAa yJlaHaIauiap
Y3/IYKCH3 Ba KOHLEHTparop;iap opkaju. BHpHHuM Xonatna yjnaHyBuR
TapMOK, abOHEHT IMHUSANApH HUFHHIMCHAAH HOopaT. MKKMHYH XONaTa:
a0OHeHT NHHMACH a0OHEHT KOHLEHTPAaTOpHAA TYraHaW, TapMOK 3C:
Maxaanuii craHumsdra OopagM Ba y sHa MaxaJUHit CTaHIHS B
KOHLUEHTpATOpJIap OpacHAard CHrHajl JHHHAMApH TYIUITAMHHH XaM -
H4Hra ofiaju.

Illynnait kunu6 typnu aboHEHT IrypyXJIapH y4uyH, TapMOK OHpopT:
MaxaljiHif CTaHUUA 4erapacHJia YHHHI Ty3HJIMINM HYKTau Ha3apHJar
cesunapiu Japaxajza (apk Kuiaagu. MabiaymMoTnapHH  y3aTyBuYE
abonentnap yuyn tapmok PKT ma tyraiimu. Ymby mozen ydyH 6y
TapMoK PKTrawa O6ynraH opalukHH 3ramuiaiign. MabnyMoTiaapHy
Y3aTYBYH TapMOK, a0OHeHT Tesie)oH TapMOK/Iapura HucbataH KeHITHP.

1lynnait kunub, yMyMuii pexxanard TapMoK abOHEHT ydacTKack
Kkabu, ATCnap opacuia yJ0B4YH JHHHJIADHH XaM V3 HYHUra oJlaau.

8.4. AGoHeHTIap YIaHYBIH TAPMOKJIAPHHHN TeJ€KOMMYHHKANHA
y3aTHIl TH3UMJAapH
8.4.1. xDSL TexnoJ0orasIapu

Xo3upru BakTAa Hadakat oBo31H axbopotnapra, 6anku HHTepHeT
Xu3MaTnapura Oynran Tanabmap gnonsap6 xucobnananu. bynpaii
TapMOKJIapHM HKKMTa HyI: TONanH-ONTHK-TOMAJIH TapMOKJap Ba
Mapxyn Oynran xabemnapaaH dofpanaHuil OpKanH KypHI MYMKHH.
Kynruda xonnapga OXMprH BapHaHT IOKOPH HMKTHCOAHH camapamop-
nukHd Gepanu. JlekuH OyHpait TapMOKJIAapHH fpaTHII Y4yH 6Mp Heda
caBoJuIapra >xaBob TONMUI JIO3HM:

— Mapxyn OynraH kabemnn TapMOK YYyH, KaicH HMKOHHATIH
pakamiiu aOOHEHT TEXHONOTUSANAPH KJIPOK MOC KeNaaH;

— KaliCH KypH/IMa KyTIpOK CaMapafopiuKra 3ra;

— pakamJIi KaHQJIHMHT KalCH TEXHOJNOTHSANApHHH Yy TaMHHIIaH
olany;
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— MaBxyA OynraH xabGennd TapMOKIApHH, abGOHEHTNap yJaHyBYH
pakaMiH abGOHEHT TapMOKMApUHHHI KaHAall AHIM XHU3MaTiapH Y4yH
Kyiai MyMKHH.

Oxupru Bakmiapga abOHEHT JHMHUAJNApH  KypWIMaIapAHHUHT
6030pu 3y/UIHK OuiaH pUBOXJIAHAETraHH TydaHinu onepaTopapHHHT
xonatH Mypakkabnamu® xermoxkma. HOkopuaaru aitu® Yruiarax
KaM4MJIMKIapra, MyaMmoJiapra Ba caBojuiapra xaBob cudarnna xDSL
(Digital Subscriber Line) - pakammnu aGoOHEHT JNHHHANAPH TEXHOJO-
THsUTapH KYJ1 KenaH.

Mapxyn OynraH Muc nuHUANapH Oyiinya IOKOPH TE3NMUKIH
paKkaMIH  I0KAaHH  TallKWA  KWIMWra Mymkawtairad  xDSL
TEXHONOIHANApH, epra Wirapd ETKH3WIraH kabennap OpKalM O Kyda
KaTTa MabNaFHu TeXallura SpUIIMLE MyMKHHJIMTHHH KYpCaTaH.

xDSL konuenuusnapuHu Hua® YHKUII OpKajiH, aJioka
TapMOK/IAPHHHHT PHBOXJIAHHII UAeONOTHACH TyOaaH §3rapau. Xo3upru
naiitna OyHpaii TexHonmoruanap é&paamMHMaa ajgoka oneparopnapura
6ynraH HIWOHY owAM Ba MaBxynd OynraH, MHUC anoka kabeinapuiaH
Talkuid TONraH TapMOK, KypuiaguraH OyTyH TeleKOMMyHHKaUus
HH}pacTpyKTypacuaa >KyAa Kyn i#unnap xu3mar kuwiagd. U
natepoeiicuHuHr ISDN texHonoruscu xDSL HMHr GMpHHYM aBJioAH
xucobnanajau. V xaben xypTiIMrHHUHr 6UTTa cMH opKaiu 160 k6ut/c
TE3NHKIH AYNiaekc (MKajla TOMOHra XaM) Y3aTHIUHH TabMHHJAiAu.
Bynpalf TexHonorus xam KeHr TapkairaH, y ISDN TapMokapuaas
TallKapy abOHEHT JHMHHANAPHHH 3HYNALITHPHII KYpHJIMAaIapHHH
fpaTHOI Ba 4erapanaHraH Mmacodajapia MOAEMIApHH Ky/Uialll y4yH
HLLIaTHIamH.

Oxupru muxo3nap yuyH xDSL TexHONOrHACH, IOKOPH TEITHKIH
TapMOKiap opacuga HHrepHer TapMokiapH OuiaH MycTaxkam
yNaHUIIHK TabMHHNaiAH. By MHc cHMin abOHEHT TenedoH JTMHUANAPH
6y#iHua JOKOPH TE3NHKIH MabIyMOTIAPHH Yy3aTHIAa aboOHEHT
JHHUAJIADHHHHT SKYHHJA Ba OKOPH TeNMKIM MabJIyMOTIapHH
y3aTyBYH MarucTpajl TapMOKHHMHI skyHuaa XxDSL kypumMmanapuHu
XKOMTALUTHPHIL HMKOHHHH Gepanu.

Arap aGoHeHT JuHHANapuAa XDSL TeXHONOruAMapHHM KyJuiald
€époaMHia IOKOPM TE3NMKIM MabJyMOTJApHH Y3aTHII TAaIOKWII-
nawTHpuarad Oynca, yHAa Y3aTHJQAWTraH MabJIyMOTHIap, OJaTHAaru
aHanor TeNeOH anoKacH YYYH KYJUIaHWIAJAMraH 4acToTajapra
HucOaTaH aH4arHHa IOKOpH O¥iraH opanMkaa, pakamid CHrHaJap
KYpUHHIIKAA Y3aTHIAaH.
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AboHeHT TenedoH NMHUANapuAa OyHAal TeXHOJOTHUsAJIapHE
Kynnaii, abOHEHTIAPHUHT KabeJUld TapMOKIapHHH, IOKOPH TE3JIHKIE
MabpIyMOTIApHH y3aTHIIra MYyKajUlaHTaH TApMOKHHHT Oup Gynarur:
adnmanTupagyn. bynnan tamkapu xDSL texnonmoruscu 6asacu acocun:
KypHJIraH KeHT MOJIOCATH TapMOKIap, (pakaTriHa Kyn KaHAILIM OBO3JIE
aNOKaHU KM IOKOPH TE3NUKIM MAabIyMOTJIApHH Y3aTHLIHH TALIKHI
KMIMII OMaH 4erapanaHraH. Yjap 3yMIMK OuiaH Y3UHHHT HIUH Y4yE
KEHI nosocaHH Tajiab KHIyBuHM, OOIIKA XH3MaTJapHH SpaTHII YUyr
6a3aBuii TapMOK cHdaTHAa XaM KYIJLUTaHUI |,

VHTepHeT TapMoOKiapura YNaHHIIHM TabMMHJANUI, 3aMOHaBHE
PaKaMITH TapMOKJIApPHUHT acocuii PpyHKIuANapuaaH Oupu xpcobnaHanu
KynnaHunaguras opaivK 4YaCTOTANAPHUHI KEHIJIMTH, FOKOPH TE3NUKIIK
MabJIyMOTJIApHH y3aTyB4YH TE€XHOJIOTHsNapra 60FIHUK.

BuneokoHdepeHUHsIapHH ~ TAlIKHJ  KWIHII ~ CHMMETPUE
MabJIyMOT/IapHH Y3aTHIIHH Tana® xunagu. BuneokoHpepeHUHsHY
TalIKMJ KUJIMIUAAa OBO3JMH Ba BHJACOCUTHA/UIADHH Y3aTHII JIO3HM.
Oynpaii xu3Mar, 6olIKa Xu3MaTiapra HucOaTaH aH4aruHa KeHr 4acTOT:
OpaNuFUHY Tanab KMIaau.

FOkopunarunapHu Hasapaa Tyrcak, XDSL TeXHONOrusAcH ONIME
MaBxXyl OynMaraH sHIM XM3MaTJIapHH KyJUlall HMKOHMra sra. ByHnail
SHTCH TEXHOJNOTHAJApHH Ky/ulaml Tydaitiu acta — CeKHHJIHK OHaE
aHaor abOHEHT TapMOK/IapH, pakamiu abOHEHT TapMOKNapura yTaiu.
PuBoxulanumiHy OyHpait sHru O6ockuuura yTHW, HadakKaT SHCH aBiOL
KypUIManapuHd sApaTHIIHH Tana® kunagd, 6ankd MOC KelnyBuH
YCKyHanapHM KyJlaml, XW3Mar XOAWMIIApUHM SHTY MII YCYJHHH
ypraHuil Ba aGOHEHT TapMOKJIApH JIMHUACHHHM OOLIKapHIIa yMyMaH
SIHTUYa EHONMIMIIHY Tanab Kunaay.

XDSL TexHONOTHACH [OKOPDH TE3JMKIH MabiIyMOTJIApHHU
Y3aTHIIHH TAMHHJIALIJAH TamIKapu, TeJe(oH aOKaCHHUHT Ky KaHAIIH
XM3MATHHH TALIKH/ KWIYBYH CaMapajld BOCHTa XaMIHp.

xDSL 6unan Oup karopaa sipaTHATaH KeHHHTH TEXHOJIOTHS
IOKOpPH Te3NMuKNH pakamuud abGoneHt suHuscu HDSL (High-bit-rate
Digital Subscriber Line) xucobnanamu. By texsHomorus 2048 xbut/c
Te3NMKAa JYTUIEKC ax0opoT aiMalUTHPHIUHM TYIMK TabMUHJIAHIH.
Ax60poTHH y3aTHII y4YyH KaOeJHHHI HKKH 8KM Y4 XyTIMruaas
dofiganaannaan. HDSL TexHONOrHANApHHUHT KEHHHIH PUBOXJIAHHILH
CHMMETPHK IOKOPH 4acTOTaJli pakaMiId abOOHEHT JHHHSANApHHUHT
KypHJIMJIapHHH lo3ara Kenummura cab6abum O6ynmm. Bynmaii SDSL
KypunmanapH (SDSL - Singil Pair Symmetrical Digital Subscriber Line)
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kabenHuHr Oup OKyQTIMrH oOpKaIM HMOU@IIra  MYJDKaNIaHraH.
Ilyuunraex oxupry innapaa xDSL HUHT rOKOpH Te3Hkka 3ra 6ynran
TeXHONOTHsUIapd Huwad uuxunau, MacanaH ADSL (accumerpux
pakaMid aboHeHT JuHHAcH) Ba VDSL TexHomoruicu, TapMoKaaH
aboHenTraya 6ynraH iyHanuga ax6opoTHH y3atraHna 8 MOHUT/C raua,
aboHeHTAaH TapMOKKaya 6yiraH #yHamumipa sca | MOHT/C TE3NHKHH
TaMHHAAMU U, WyHUHTAeK VHTepHeT TapMOFUra ylnaHHIl MMKOHUATUTA
ara OYNHILH XaM MyMKHH.

VDSL texHonoruscu (Very High — bit rate Digital Subscriber
Line) sHru Kypunmanap Tapkubura Kupaad Ba KeIrycujard aGOHEHT
TapMOKJIapHia KYJUlalra MyJDKaIIaHraH.

8.4.2. HDSL TexHoJiorusicn

XDSL TexHOMOTHSICH MaBKyl MHC CHMAM JIMHUANApAaH IOKOPH
TEMMKIH aNOKaHH XOCHJ1 KMJIHLI MMKOHMHH Oepanu. 8.5-pacMza Muc kaben
JNMHUACHAAH ax6opoT y3aTHI TE3MIHHMHT, SbHH Mop3e amuddocu (10
6uT/c) nan VDSL (52 Mbut/c)raua §Ta IOKOpH TEINMMKIM paKamiy aDOHEHT
JIMHUSICH TEXHOJIOTHACHa4a PUBOMJIAHHLI TADUXY KYpCaTHITaH.

xDSL rexHonoruscu 70-iiunnapaan Gouniab pusoxdiana Gopzu,
avHU Oy Huynapaa BR (Basic Rate), 160 K6ut/c nu ISDN kypuamanapu
umiab yukapuna 6ouuarad 3. XDSL TeXHONOrHACHHHHT A0
YHKapyB4HJIapH V3NapHHUHI TEXHOJIOTHAJNIADHHH TOJIAJM ONTHK alloKa
TU3UMHJa Uik Gop cHHab kYpuLIH Ba HaTwxkaiapra 3puninngn. axar
TOJaIM ONTHK aIOKAa JIHHHACH OpKaIM «Xap OWp yiira pakammn
TeneOoH» 0aH0 KHPHLI MYMKHH JeraH QUKp XaM 60p 31H.

xDSL HHHr keHHHIM PHBOXIAHHULIH, aOOHEHT JHHHUAJAPUHHHT
toKkopH Te3nukan rexsonoruacu HDSL (High-bit-rate Digitai Subscriber
Loop) Hu naiino 6ynuiunra onu6 kenmu. Bynmait Kypunma xabGenHuHr
6up xydrauru opxanu 768/1024 Kb6ur/c Teznukaa ax6opoTHH TYJIHK
AynjeKkc XonaTla aaMalluiall HMKOHWHK Gepamy Ba oxnuit kaGeJHUHT
HKKM €KM Y4 OKyQTAHrH oOpKamH, NapaMeTpllapHH TaHJaMacAaH
cHMMeTpHK O§amarad xonna xam 2048 Kont/c Tesnuxna ax6opomiapHH
y3aTuid MyMkUH. Tu3uM 6up xabenu xucobnananu AbHH OuTTa Kaben
opkanu axboporiapHu y3aTHII Ba KaOyn kumuin MymxuH. IIIyHUHrIEK
CAP mopynauusacH épaamupa HDSL TH3uMH y4uyH Oup kaOenHHHr
50-80% >xyTIUrHHM KYIIal MyMKHH.
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4 Tesarn
ATM
100 M6uTt/c TOKEH RIHG VD SL
T ADSL
10 M6ut/c Ethernet
o SL
1 M6uT/c i ABM 3270
100 K6ut/c RS 232 BRI-ISDN
10 K6ur/c
T MOeM
1 K6ur/c
100 Buv/c 0B03 e1eKc
1 Bar/c + ' Mop3e anapaTi
t —
1837 XO3HPTH innap

BAKTAA

8.5-pacm. Muc anoka THHHsUIApHIAH TOPTHO, XO3UprH naikTraya
pakamiiM y3aTHII TH3HMJIADUHMHT TE3HIHHY YCHIM.

HDSL TexHOJOrHACHHHHI KEHMHIH PUBOMUJIAHMINM, KaOenHHHr
6up xy}TAMrM OpKajdM HILIOBYH, CHMMETPHK paKaMiIH abOHEHT
nuHUANapura Myxannarad SDSL texHonoruscuaup.

HDSL xypunmanapuHUHT Uil CH(ATHUra TABCHP KMIYBYH acOCHiA
omMiapaaH Oupu Oy anoka JMHUAJAPHHHUHT MapaMeTplapuaup.
ItynapaaH 3Hr acocHiinapuHH Kapab YHKaMH3:

- curHanHuHr 3audnamumy. Kabennu nuHusNapRard CHrHaJHUHE
cYHUIM KaOEeNHUHI TYpUra, YHUHT y3YHIUTHra Ba CHrHajl 4acTOTacHra
6orauk, JIMHUA KaHYaluK y3yH O¥lca Ba YHHHI YacTOTacH KaHYaJHMK
IOKOpH Oyiica yHUHT CYHUIUM IIYHYaTHK I0KOpH 6Ynanu;

- aMrUTMTYZAa 4YacTOTaBHH TaBCH(MHHHI HOTEKHCIIWIMIH. YMyMaH
OJITaHJa ajlioka JMHHAJIAPHHUHT Kabe/IapHHH [1aCT 4acTOTamH (UILTP
neb dapa3s KHIHII MyMKHH;

- pamMovacToTand HHTepdepeHus;
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- TypyXnH YTHII BakTHHHUHr Keunkuiud. CHrHaJIHMHT Kabenna
TapKaiull TE3NHTM YHHHT 4acToTacura OoriMk, iy Taps3aa arap AUT
6up xun 6ynca xam HMNYJIbLC [HAKIM y3aTHLAa Oy3uaany.

HDSL KypuJiMajlapHHHHT acOCHHH JTHHMSA TPAKTH TAILKWI 3TajH,
ABHH MHC JIHHUsNapH OyiiMya pakamnM OKHMIApHH Y3aTHOl Y4YH
komnaw ycyad kynnadwiags. HDSL  TexHonoruscH nHHHABHH
KOLALIHUHT HKKH TexHonoruacuuu: 2B1Q (2 binaryl quartenary) Ba
CAP (Carrierless Amplitude and Phase Modulation)un HmaTHIIHK
Kapab uukaud. Hxkkana TexHonmorus XaM y3aTWiagurad Ba Kabyn
KUTHHAJHTall CHTHAJNapHH, CHUTHaN jkapaéHnapd fe6 artamaaurad
pakaMnii ialiTa wuimamra Ba OHp KaTop YMYMHH TpPHHLMIUIapra
aCOCJIaHTaH.

JIMHHMA CHTHaJIHHMHC YacTOTAaCHHM TMacaiiTUpUIl Ba HuLIal
MacoacuHn owmupumr  yyyn, HDSL TtexHonmoruscuaa apantus
9XOKOMIMEHCAUHA KyJUlaHuIaau. ByHHHr MOXHMATH wWIyHJaH HOOpaTKH,
Kabyn KWwiHIl Ba y3aTulu OHTTa crHexkTpan [AWama3’oHJa amanra
OLIMPHJIAZH, CHTHAIAPHH 3ca MHUKpompoueccop axpatnd onaau. HDSL
MOJEMHHYHI KabyJ1 KMITHYH JTHHUSA CHTHANUW/IaH KepakiId CHrHAJUIapHH
B2 YHHHI akC CaJOCHHH (KaOemMHMHr y30KAaru sKyHWJaH KaitraH
cirrHal)HH  axpatn® onagn. HDSL TH3MMHHMHr Xap Oup JMHHA
napaMe1pHiil Co3Nnaul, aBTOMAaTHK XOJJa amaira OUIMpMIaaH SbHH
KypunMany YpHaTraHaa &ku Ooluka koiira kKyydpraHia YHH Kyn OunaH
co3fnall Tanad KHTHHMaiau.

OxoKkoMmeHcalMs YCYNMHHH KyJnam Ba JIMHHS  CHPHAJIK
4aCTOTACHHH MacaWTHpHIL, MabIyMOTJIApHH Y3aTHINra MYJDKaljlaHTaH
kabenHaur O:p >xypTaHrH opkand smac, Oankv kabGeMHHHr MKKana
AyHanuimuga XxaM amanira owmMumH MyMkHH. by Xam onaus
kymnamanamicad HDB-3 €ku AMI nuHMsBHH komnaml ycyaura
Hucbaran, HDSL TexHonoruanapuHuHr 3Hr acocuii adiannukiapuian
6upuanp. ByHpmaii Texvonorus naiimo 6ynrynra kagap T1 éku El
TpaKTIapH KyAa Kyn NUHUA pereHepaTtopnapura (xap 1000-1500 m naH)
sra G¥nrasnfaH TalUKapH MKKHTA KaOelHH &TKM3MLIHM Tanab kunap
304, HMIYHAAH OHMTTacH oOpKaiM kabenHuHr Oapya KyTnuxiapHHH
Kynnarad xonga (pakat y3aTHII, HKKHHYHCH OpKaJIH 3Ca Kabys KMIUII
amajira OLUIMpHJIap 34H.

1iDSL kypunmacuam uuna® uyukapuwu OunaH Oup Heua yer 31
KomnaHussapd  wyrywiadagd. HDSL  xypunMacuHMHr — acocuit
napameTpH YHUHr nuinam Macogpacuaup. by napamerp 100% amanna
KynnauuaaaMraH JIMHUAS KOOWHHHI TYDH OpKaJlH aHuknaHajgu. byHnait
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napameTp (2B1Q koam) kyinaHuIaaurad 6apya KypuiManap YIyH Oug
XHWIAHP, SBbHM OHpP XM Macoda Ba HIOBKMHOApHOLIMK OHIak
TabMuHMaligu. [lapamerpnapu 6Vituua CAP MozynauuacH Kyiuia-
HUJIAAuMraH Kypuimanap, 2B1Q koau KyinaHWIagurad KypwiManapr:
moc tymaau. HDSL xypunManapu Typmd Kymmmda GyHKUHTAPHHHI
MaBXKyIJIMMH/HYKIUrH, dSHepruara OyYnraH Typnu Tanabnap, 3axupe
PeXUMIADHHHHT MaBXYUIMrH OmiaH Oolnka KypuiamanapaaH ¢apk
Kwiagu. by TypnmH MHKpocxeManap MaXKMyacHHH KyiUiall, JAcTypHP
TEEMHHOTIArH (apK Ba KOHCTPYKTOPJHK KakiTa mimauyiap 6unaH OorimK,

HDSL TH3MMJIapUHUHT TYpAM JHMHUABHH KOMIAll TEXHOIO-
THANapd, Muuiam MacoacHHMHI acocHii KuiiMaTiapu KyHupmary
8.2-xamBanaa KypcaTHIraH.

by xamsanga HDSL WATSON (Schmid Telecom AG,
IIBeftiiapyns) KypunMaaapuHUHT TYPJIH CEPHANAPU KYPCATHITaH.

8.2-xanBan
HDSL TE3EMIapUHHEHF NapaMeTpiapH
. Pereneparopnapcus | Pereneparopnapcus | Pereneparopnapc
Vrrazrud
JIMHUSA Y3YHJIHTH JIMHAS Y3YHJIHTH JIUHUSA Y3YHITHTI
JUaMeTPH
WATSON 2 WATSON 3 WATSON 4
0,4 4 kM raga 4-5 xm 3-4 xm
0,6 6 xM raya 6-7 xm 4-5 km
0,8 9 kM raya 10-12 km 6-7 kM
1,2 18 xM rava 14-18 km 10-13 xm

WATSON 2 xypunmacuza 2B1Q koxw kKyuiasmwiagd Ba

kabeTHUHT HKKH XKydTaurd opkamy nunnadiau, WATSON 3 na CAP-64
MOOYNAMMACH KYJUTaHHJIaAH Ba KaGeIHHHI HKKM XYQTIHIH OpKaId
unatign, WATSON 4 na CAP-128 momymsanuscH KyJUlaHHIAAU Ba
KabeJTHHHT OUp Ky TIUIH OpKaiM HILTai Iu.
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8.4.3. HDSL TH3AM/IapUHUHT TY3W/IHIIH Ba YJIAapHHHT
KYJJIaARIHITH

HDSL annaparypaCHHWHT JIHHUMA TPaKTHHU TALUKWI KHJIHLI YUYYH
IoKkopuga alTH6 YTraHMMH3eK KOMIAIIHMHF HKKH TeXHOJOIHACH
2B1Q Ba CAP xynnanunamu. KynnanunaguraH JHHUSA KOIJIApH
TEXHOJOruANapura OOFNMK XONJa, CHTHAIApHH pEreHepaTopcH3
y3aTHil MacogacH TaHIaHAIH.

HDSL Ttu3suMiapuHH amanga Kyjutail TaxpubacH LIyHH
k¥pcarauky, 2B1Q TexHonornsanapura acocaaHraH annaparypaiapHHHE
cudar mapamerpnapd (MacodacH, LOBKMHAAH XUMOSJAraHIMIH Ba
6ouikanmap) Ba Hapx Kypcartkuud OYyifuua HucOGaTaH KMMMAT, YYHKH
2B1Q TexHoNOrHACH KEHF TapKaJiraH Ba MHLIA0 uYMKapHiura ap3oHra
Tywaad. HDSL TexHOJOrHANapUHHHT Ty3WaHLiMra mucosiap 8.6; 8.7;
8.8; 8.9-pacmnapna kypcatunras.

8.4.4. SDSL TexHO.IOrHSICH

SDSL TexHomoruacH OMp NWHUANH pakamiM aGOHEHT JHHMACH,
xyanu HDSL texnonorusicu xabu TI1/El NHHUsANapUHUHT Te3NUrura
MOC  KEIyBYM MabIyMOTIApHH CHMMETPHUK Xolda Y3aTHIUHH
TabMUHAHY, nekuH OyHaa SDSL TexHonoruscH MKk ¢akka sra:

- CHMHHHT OHTTa XyTIHIUHY KYNnaiioy;

- MabJyMOTJap Y3aTHHIHHHI Makcuman macogacH 3 kM OuiaH
qerapajaHraH.

SDSL TexHonoruscH uly Mmacodacuaa BHAeOKOHGepeHUHs
TU3UMUHHHT HIIMHY TALIKHI 3THIIM MYMKHH. XyII4 My BaKTA2 HKKalia
AyHaiMIuna xaM MabJIyMOT/IapHM y3aTHLI OKHMHHM Oup xun yuura6
TYPHLIH JIO3UM.

CHMMeETPHK EKM HKKH CHUMIH JNHHUA, XDSL TeXHONOrHACHHHHT
SHTH OWNacHra Kupaau. Yumly TeXHONOrus, CHMMETPHK Ba OIAUH
mapxyn Oyaran HDSL TtexHonorusicu 6Oasacu acocuia sfpaTHIraH,
JEKHH TakOMHJUIALUTUPMIITaH BapHaHTHOMp. Y kabenHWHr O6up
XYQOTIUTH OpKal MabJyMOT/IApHH y3aTHLIHH TAalKWi Kunagd. SDSL
TEXHOJIOTHACUHH OH3Hec cdepaja Ba HIaxcHil cekToprapia Kyanaiu
MYMKHH. ByHpa# Xxonna y MKKM KaHAIHM XOCHJ KHJIMIIH MYMKHH.
Iyuunrnek SDSL  TeXHONMOTMACH pakaM/IM aloKa JIMHUAJIapHra
ynaHyeun (DSLAM) MynsTuniiekcop apxXuTekTypasiapm OuiaH Moc
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Tymaau Ba Tapmokka ynaHysum HDSL, ADSL, VDSL texnomorus-
Jlapura KympmM4a cugartiaa KyniaaHHIan.

CHMEERT KKKK
G 70¥/G.704 xy§roBre G 0YG.704 P .
P e
HDSL [
i
E1 E1
>< EEDSL 1 HDSL }—— N
G 703/G.704 __/( —
CHMEART HERE G T0¥G.704
xygraara —_
8.6-pacM. Pakamnu ATCap opackia CTaHLHsIap apo ajloKa.
Ananor G703 G.703 Paxawia
=
_><_ HKM-30 El CHMHMHr BRXR El _)<_
®y$Tanra

8.7-pacm. Ananor Ba pakamnu ATCnap opacuaa CTaHLMAIAp apo
aJioKa.

Anaxor
ATC

G.703 @
HDSL I__—__I EDSL =

. MUX

éxm
CamBEnr mxx® V.35 .
. B

X2

8.8-pacm. AGOHEHTNapHH KYUUPHIL.
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8.4.5. ADSL TexHO/JOrAACH

ADSL (Assymetric Digital Subscriber Line - accumerpuk
pakamnd aGouedT guHUA), XDSL Texuomorusnapn kabu IOKOpH
TE3NUKIH MABJIYMOTJIIAPHM Y3aTHIl Y4YyH MYIDKaJUTaHTaH TEeXHOJO-
rusnap Tapkubura kupaad. ADSL TexHomormscu uHTepdaon
BHOcOXU3MaTiapHu (Tanab OyiiMua Bujaeo, BuAeO YHUHIApD Ba
6ourkanap) Ba MabiyMoOTJapHU Te3 y3aTHiu (MHTepHerra yjaaHHIL,
Jokan xucobnamr Ba Oolllka TapMOK/Iapra Y30KOaH YJaHHULI) YYyH
IOKOpH TE3NHMKHM TabMUHJawmra Mymxannaurad. ADSL nuHuscH, Xap
O6up TenedoH kabe/apUHUHTI >KY(QTIMKIADUHM OXMpHra yJaHTraH
HKKHTA MOAeMHH OHp-Oupu Gunan Gornaiiau. busra MabiyMKH, aHajor
MojeMiap, cTaHAapT TeledoH kaHamlapu Oyiimua 28 K6ut/c raga
TE3JIMKHM OLUMPHII HMMKOHHMATMra 3ra 5ad. Xyaau wyHra yxuma6,
MOAyNAUUANAW ycyuiapd KyJulanwiradi ADSL texHonorusnapu 3ca
TapMOKJaH abOHeHTra KeJaJiuraH MablyMOTJIap OKUMHUHUHT TE3IUIHHH
6up Heya MOUT/c raya eTKasHmM MyMKMH. by TexHonorus
dofitanaHyBYHiaH CTaHLUMAraya mnacT Te3NMKIH KaHal OpKalH
TapMOKaaH aboHeHTra TYILIYBYM OKMMIApHH OoluKapuil HMKOHHHH
6epanu. ByHna acocaH yura axbopornu kaHan xocun O¥namm.
TapMoknan aboHeHTrada y3aTHJaJMraH MabJlyMOTiap OKHMH,
abOHEHT/aH TapMOKKa y3aTHJIAAWTaH MabJyMOT/Jap OKHMH Ba TeledoH
anoka kaHanu. Tene(oH anoKacMHUHI KaHanmnapu QWibTp €paaMuia
axpatunagu, 6y ADSL ynaHuwnaa asapus 103 Oepran TakaupAa Xam
TenedoH HUIHHY kadonaTnaiam.

ADSL, wMamxyn 6¥ynraH TenedoH KaOe/TapHHUHT IKY(PTIHK-
JIApHHH, MaBJIyMOTJIAp y3aTHII Y4YH MY/DKaIIaHraH FOKOpH 4acTOTalu
TpakTra aitmantupaad. Kyituaaru 10.10-pacMaa ADS LHUHr ynaHumy
KypcaTuirat.

Masxya 6ynran Muc
cnMK Tenedon
CEPBEP NHUHUACH
ADSL ADSL
MOZAEeMH MoAEM
1,5+8 Mbut/c

640+1000 MGu/c.
8.10-pacm. ADSL HUHT ynaHULIH.
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ADSL KypunManapHHHHT 4acToTa OyHH4a TapKaauuM KyiHaaru
8.11-pacma xypcaTuiras.

P(t)

4
Tenedon AGOHEHTAAH TAPMOKKA Tapmoxnax aboHeHTra
XM3MAaTH  MaBJIYMOT JapHH y3aTHIl MabIyMOT/IAPHH Y3aTHII
4xkI'n  640-1000 K6ut/c 1.5 M6ut/c 8 M6ut/c

8.11-pacm. ADSL KypuImManapuHHHT 4YacToTa O6Yiin4a TapKaIHiLH.

ADSL accHMeTpHK TeXHOJIOTHAIap TapkuOura KHpaau, YYHKH
TapMOKAAaH abOHEHTra KeNaAuraH MabIyMOTJIap OKHMHHHHI TE3JIMIH,
aboHeHTaH TapMOKKa OepunaiuraH MabJAyMOTJIADHUHT Yy3aTHI
Te3nuruaaH nact. PoliganaHyBuMAaH y3aTHJIAJUTraH Te3JUK, aHaIor
MOJEMJIADHHHT KypUnMmanapujarura HucbataH roxopu. TenedoH
KabeTapuHUHT XXyQTIHKIapH OpKalH y3aTHiagurad ax60opoT/IapHHHT
KaTTa XaKMMHU CHKMII yuyH, ADSL TexHomoruscuia CHUrHaJJIapHH
pakamIM KaiTa HUUIal, Maxcyc fpaTHAraH alropuTMiap, TaKOMHIJI-
JIAIITHPUIIraH aHajor QUIBTpJap Ba aHANOT pakaMiiu y3rapTHprudiap
kymnauunagu. Xyzaa karra Macodara sra 6ynrad tenedoH JTUHHUATADHY,
y3aTHJIAZUraH I0KOpH YacTOTANIH CHUTHAUIAPHM CATXMHU MacafiTHpHILH
MyMkuH. By sca ADSL MojeMIapiHHUHT aHaJIOT TH3UMIIAPUHH €Tapiiu
Japaxajaru IOKOpH IOknamaga unpiamra MaxOypnaiaud. ByHmaht
I0KJIaMaJia FOKOPH JHHAMHK JHano30H Ba LIOBKMH CaTXH HacT OYauimu
no3um. Jactnabku ADSL tusumiapuau onauii ae6 xucobnail MyMKUH,
YyHKH y onauii TenedoH kabemnapy OpKaIM IOKOPDH TE3NHKIH
MabIyMOTJIADHU Y3aTUII KaHAJUIAPUHU XOCHI KUIaIu.
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ADSL TexHonorusick OMp Heda 4YacTOTa OpajMKIapH YUYH MHC
TteneoH IHHHANAPHHUHT YTKa3yBYaHIMK OpPAIMFUHH  XPaTHULI
ycynuHH kynanaiinu. By sca 6up BakTaa Outra nuHMA GYiinab 6up Heua
KaHaJl CHTHAJUIapUHHU y3aTUIl HMKOHUHH Oepagn. ADSL HH K¥utaraHaa
Xap X NITYBYHJIAP, y3aTH/IaZUraH MabiayMOTJIaPHHHT TYPJIH KHCMHUHH
6up BakTna onub keranu. By kapaéH anoka NMHUAIADHHH YacTOTaBUi
3UYJATHPHIN Ae0 TYLIHHUNAIH.

YacToTaBuii 3uunawiTHpuinaa Oup adano3oH  aboHeHTAaH
TApMOKKa TYLIYBYH MablyMOT/Iap OKHMHMHH Y3aTHII, 6ollKa Auano3oH
TapMOKZaH a0OHEHTra TyllaguraH MablyMOTJap OKHMHHH Y3aTHIL
yudyH axpatHiagd. TapMoknaH abGoOHEHTra TylWaJHraH OKuM ¥3
HaBOaTHIa Oup éku GMp Heva IOKOpPM TE3NHKIHM KaHauiap Ba OHp &xku
6Hp Heya macT Te3NMKIM KAHAWLIAp AWANO30HHTa OYIHHAIH.
AloHeHTIaH TapMOKKa TyLIaJuraH OKHMJap xaMm Oup &ku Oup Heua
MacT TEe3NMKIM KaHAIApHH  MabAYMOTJAapHHH  Y3aTHII  Y9yH
KyJulanunagu. byHnaH TallkapH y3aTHJaJuraH Ba Kabyn KWJIMHaaMrad
okHmIap OHp-OUpHHM OepkHTCa, akC CafioHH CO3NOBYH TEXHONOTHAIAp
KynnaHunamy. XyJad OyHHHr yudyH XamM ADSL, OKOpH Te3NHKIM
MabITyMOTJIapHH, BUAEOCHTHAJUIADHH Ba (pakcHH OMp BaKTAa y3aTHOIHH
TabMUHNAWH MyYMKHH. BynapHunr 6apyacy Xy[iu my KyJUIaHAJIA&TraH
TeNedOH JIHHHUACH OpKaJH y3aTHIyBYH ojaTiard TenedoH aloKacHHH
y3Maiau.

TexHonorus oparmard TenedoH anokacH Y4yH MabiayM Oup
4aCTOTa OPAJIMFUHM 3aXHPACHHH TAbMHHIIAAH.

Ilynpait kuau6, scku TenedoH NHHUANAPUAAH AHCH TenedoH
nuHUANapy xocun 6§nanu. OKOpH Te3MMKIN MabIyMOT/I2PHH y3aTyBUH
6omka TexHonorusnapra Hucbaran ADSLuunr swa Oup acocuii
adzaury  TenedoH KabenNapUHMHT MHC CHMIIapUHH OJaTHary
xybrmuknapunas  doiipananumaup. ADSL, ycrura kyiiwirad
TapMOKHH XOCHMJI KMIaaH. byHoa kMMMaTtra Tyllagural Kypiuimanap Ba
TENeKOMMYHHKALHA KypPHJIMATapHHM TAaKOMHJUJIAMITHPUII YYYH KTl
BaKT Tanald KUIHHMal .

MabayMoT/IapHH y3aTHII TE3NTMIHra TabCHp KHIYBYM OMMJLIAp,
abOHEHT JIMHUACHHHUHT XOJaTH SBHU CHMJIADHUHT JHAMETpH, kabeiiap
KPalMIIMHHHT MaBXyJIUIHTH Ba YHMHT Macodacuzup. JIunHmanaru
CHTHAJIHMUHT CYHUIUM, JHHHUA Y3YHJIMTHHMHT OIIMINM Ba CHrHan
YaCTOTACHHMHI YcUIIM OHIaH ollag¥ Ba CHM JUAMETPUHHHT OLIMINA
6unan 3ca kxamasgd. YMyMaH onraiga ADSLHHHr QyHKUBOHAN
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yerapaci 0,5 MM KalnMHIHKOArH cumga abOHEHT JHMHHACHHHHI
Y3yEnurd 3,5-5,5 kM HU TAlIKWII 3TaJH.

Xosuprn Baktga ADSL, TapMoxkmaH a0OHeHTra KeJyBuH
MabJIyMOTJIap OKUMHHHHT Te3IHTHHM 1,5 Mbut/c nan 8 MOuT /c rava
Te3MWKIa Ba aOOHEHTJaH TApMOKKa KeJXyBYH MaBJIYMOTIAp OKHMHHHHT
TeanurvHd 640 K6ut/c man 1 MOuT/c raya TasMHHnakiau. Bywspaii
TEXHOJIOTHSAIAPHUHT KEATYCHAArH PUBOXUIAHHLI TEHAEHLUACH TapMOK-
JaH abOHEHTra KemyB4H MablIyMOTIap OKMMHMHH TE3NHIHHU OLIHMPHII
KYTHNaIH.

ADSL texHOnoruscH TabMHHJIAHIUIraH MabIyMOT/Iap OKUMHHHHT
TeUrHHEM Gaxonaim y4yH, OOIIKa TeXHONOrHsAlap Ky/iaHWIraHJa
dofinanannm yqyH J103uM GYnraH Te3nuk OWNaH CONMIITHPHLI JIO3UM.
AHallor mozemiiap MablyMOTiIap OKMMHHH 14,4 — 56 K6ut/c raua
TE3NHKIA y3aTHINHY TabMHHNAH .

xDSL HuHr typnu texHonorusnapu ¢oiaaranypuunapra IDSL
yuyH 128 Kb6ur/c, HDSL yuyn 768 K6ut/c, ADSL y4yH TapMokmaH
Tanabropraua 1,5-8 KO6ut/c Ba aboHenTnaH Ttapmokkaua 640-1000
K6ut/c, VDSL yuyH TapMokmaH Tanabroprada 13-15 M6ut/c Ba
aboHeHTAaH TapMokKkada 1,5- 2,3 M6uTt/c raua MapIyMOTIap OKAMHAHH
y3aTHII TE3JIMIHHH TaAbMHUHJIANAN.

Kaben momemnapu 500 KOut/c man 10 M6ut/c rada teznukiaa
MabBIyMOTNap OKAMHHH Yy3aTHm WMKOHWTa ora (OyHaa kaben
MOJIEMIIAPHHHMHT {TKa3yBYaHIMK OPATHFH LIy JUHHAJAH QoiiganaHum
HMKOHHATH Oynran 6apya ¢oiinananyBuunap opacHaa OYNIHIINHH XaM
Haszappa TyTdm no3uMm. LIyHHHr ydyH XaM Oup BaKTAa HILIOBYH
dofimanaHyBYWIap COHM, YNapHUHT Xap OHpH y4YyH XaKHKHi
MabIYMOT/I2DHH Y3aTHIO Te3JIMTHra Ce3WIapiH Aapaxada TabCUp
kunamu). E1 Ba E3 pakamnd nuHusnap Moc xonna 2,048 Moéut/c Ba
34 Mb6uT/c raya MablIyMOTJIapHH Y3aTHII TE3JIHTHIA 3ra.

ADSL TexXHONOTMACHHHM KyJUlaraHfa Marucrpal TapMoOK OunaH
dolinananyBud GorjiaHraH JHHHAHHHE YTKAa3yBYaHIHUK OpPAIHFH Xap
oMM Ba (pakat ¢oiifanaHyB4ura TEruIILIH.

8.4.6. VDSL TexHOJOTrHACH

VDSL Ttexnonoruacu (¥Ta OKOpH TEIIHKIH pakamiu aboHEHT
JHMHHACH ) MAabITyMOTJIapHH Y3aTHII TE3THIHHH ommdpui 6yiinda ADSL
TEXHOJIOTHACHHHHI JAaBOMHIMp. Y XCyAa IOKOPHM 4YacToTa OpaiHruja
MIUIATa MyJbKajUlaHrad. byHai TeXHONOTUAHM TONAIH ONTHK &l0Ka
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JHMHHMANAPHHUHT TAapMOKJIADHHM KeHralTHpHil Xxucobura, aboHeHT
NHHUAIAPDHHUHT Y3YHIUIMHH KaMalTHpUIN HYJNH OpKajH Ba MaBXKyA
6ynraH, ynaHyBYH JHHHAJIAPHH TAKOMHJIIALUITHPHIU XUCOOHra ApaTHIl
MyMKHH. byHail apxutextypa KyHuaaru 8.12-pacmaa xypcaTuiras.
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' Masxyn aboHeHT Tenedon
: puasy — : AHHHACH ; R
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1 : \
| s .
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! ! .
Vo Maewya ' ; .
KOMMYTalus TYTYHH VDSL : _
IOkopH Teamukau
MaBITyMOTAAp Y3aTHNAANIaH /
TONATH ONTHK Kaben :
TapMOK IKyHH
I11kad) (ONTHK TAPMOKHHHT _ ﬁ
OXMPrH KYPH/IMACH ) ' 1
; K
s =

8.12-pacm. VDSL TeXHONOTHACH KOHLICIHUACH.
8.4.7. IDSL TexnoJOrasica

IDSL, (IDSN-Digital Subscriber Line-) pakamnu aGOHEHT JHHHSA
TexHomoruacH 6ynub, 144 MbuT/c Te3nMkraya Tyna Xonma
MabJIyMOT/IapHH AYIUIEKC KYpHHHINJA y3aTHIUHH TabMuHmaliau. IDSL
TexHONOrHACHHHHT ADSL TexHONormsAcHIaH (apkM MablyMOTIAapHH
y3aTHII OujgaH derapamaHamu. lllywra kapamacnan IDSL, HDSN
TexHoNoruacHd kabu 2B1Q MoaynsuMacHHH Kyunaiiam, NexuH yjap
opacuaa 6up katop ¢apk 6op.
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IDSL nuemscn HDSN nmaH ¢apxid npoBaliilepHHHI KOMMYT:
LMAJIOBYH KypHJIMajapura OIIHKYa KK ONHO KelMaiguraH KOMMYT:
[UANOBYH JIMHUAJIApra dra. Xyaad my Baktaa HDSN xabu ynanumH
Tanab Kunany.

8.5. AGoHEHT TAapMOKJIApAAA Ky UIaHHUJAaXAraH
HACcCHB ONTHK TRPMOKJIAP TAXJIHJIH
8.5.1. PON TexnoJIOTHACH

OnTuk kabennu érku3um — Oy Xyma KeckMH EHIOLIMLIIM[
ABBaJn y xaJUlaH 3uéa KUMMaT XMcoGiaHapay. BUPOK XO3UPr BakTa
ONTHK KOMITOHEHTIADHHHI HapXWHH Ce3WNapiM Aapaxaja nacaiuii
Tydaiinu 6y Enpommm MyxuM 6Ynu6 xonmu. Xo3upru xyHnaa aboHeH
TapMOKJIapHHH TAlOKWJ KWIHII YYYH ONTHK KaOenHH ETKU3HI, SHT
abOHEHT TapMOKNIapHHH KypHII Ba 3CKHJIApHHH THKJIALIga aH4
dofimann xucobmanMokna. Illynra kjpa oONTHK TONAIH TEXHOMNC
THSJIAPHH YJIAMIHUHT KYIiab ycyninapu Mapxyanup. OnTuk Moaeminag
ontHk Ethernet, Micro SDH TtexHomorusacm acocugard OHp KaTo
aHbaHaBHif eunmiap tydaiinn PON (Pasive Optic Network) maccu
ONTHK TapMOKJIap apXUTeKTypacuAaH ¢oiigananum OuiaH SAHIH eynt
103ara KeJiau.

Arap oxupri #Hunnapia 3aMOHAaBHil aloKa TapMOK/IApHHHH
TONMANH ONTHK Kalennap OpKadTH TALIKHJI KUJIHHASTTaHHHY, YTKa
3yBYAHIMK KOOMIHMATHHHHI HOKODMJIHMIMHHM Ha3zapAa TyTcaK, abOHeH
TapMokapua PON TexHONTOrHsACHHH KyJLialr Makcaara MyBopUKIMp.

PON TexHONOrHACHHMHI acocHii Baszudacu, MapKasuii TyryHIaj
opacunaru maructpaiid (SDH/ATM) Ba aGoHeHT TyryHNapHHH ynail
HIYHHHTIEK AapaXTCHMOH TONOJIOTHAIIM TYJHK ITaCCHB ONTHK TapMOKHI
ApaTHLIra acocjiaHraH, OpaliMK TYTYHJIapJa 3ca TAbMHHOT Ba XM3MATHI
Tanab  KunMmalifuraH — KOMIAKT  NaCCHB  ONTHK  @XpaTrH'
(bupnamutupruynap éku cmMtrepaap ne6 XaM atananM) >koitallrad
ByHpa#i TtexsHomorus kympok IlakeTnH komMyTauus TpaHCHop
TEXHOJIOTHACHIA MOC Kenapu. YyHKH Yy MabiyMOTIapHH IOKOpI
Te3NMKAA y3aTHII XHCOOHTa TpadHKiapHH (0BO3, MABIyMOT Ba BHAEO
OMpnawTHPHII Ba JI03UM Oynrad cHdaTiiM XU3MaTHH TabMHUHJIAWIN Bi
Xankapo Tenekommynukauus Urrudoxku (ITU-T) Tomonnnan G.983.
Ba (G.983.2 TaBcHsIIapH HOMHHH OJITaH.
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OnTuk ynaHyBYH TapMOKIap KypPHWIHIIHHHHI TypTra acocui
TOMOJIOTHAJIADH MaBXy[: «HYKTa-HYKTa», «XaJIKa», «AKTHB TYTYHIH
JIapaXTCHMOHY, (IIACCHB TYT'YHJIH JapaXTCHMOHY.

«Hyxra-nyxra» TomonorusacH (8.13.a — pacM) doiinanannnaérran
TapMOK TEXHOJIOTHACHAA YerapajaHuuuiapra Wyn kyimaiimm. Hykra-
HYKTa TONOJIOTHACH HXTHEPHH TapMOK CTaHAapTHAA XaM, HOCTaHAApT
€4HMJIApAA XaM aMara OIHPUIHIIN MYMKMH. Y3aTwiaérraH ax6opor
XMMOACH Ba XaB(CH3NUTH HYyKTau Ha3apHAaH «(HYKTa-HyKTa»
ylaHHIIKHAA abOHEHT TYTYHJADHHHUHT MAaKCHMal XHMOAJTaHTaHIHTH
TabMHHIaHagH. Mogomukn onTuk kabenHu aboHeHTraua ajoxuaa
&TKH3HII Kepak dKaH, OyHaaH €HAolIMIN aH4a KHMMAT Xucobianaau Ba
acocaH Hupuk aboHeHTNap y4yH MabKyJ XHcoOnaHa u.

A ity i/ P — B - B e e R A 3

3 AGoHeNT TyryHnapu . AGOHONT TyryHnapu
Mapkasui /4- Ma%x;;uu
W& 2
3
¢ {
(@) Hyxra-syxra” rononorunes (6)  'Xanxa"vononorumcu i
s {
mmepmlm;.mma SDH 10101 i
aseeres j ,
ASoHeNT TyryHnapu { AGoHenT TyryHnapu |
Mapkasun Mapxasni |
Tyrym Ty P :
: L
Tapuoxnam:\-

1(r)

'TiaccMB OMTHK TAPMOKIIArHYNapH

(8) "Axrus ryrynnu aapaxr” rononoruck ACOCHAAMM AAPAXTCHMOH" TONONOTUACH

Ethetnet 10:100/1000 Te:010n0MACH PON 1exsononscu
S 3
8.13-pacm. Y1aHyBYH TapMOKIa MAaHTHKUHA yNaHHITHHHT PyHIaMEHTAN
TOMOJIOTHAJIAPH.
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«Xanka» Ttomonorusicu (8.13.6—pacM) TeNeKOMMYHHKALMAHHUHT
SDH acocupard Marucrpai TapMOKIapHIa TaBCHA KHJIMHamH. AMMO,
ylaHyBYH  TapMOKJapHMHI OGapyacHiga XaM  AXIIH  HaTHXa
6epaBepmMaiigy.

Tyrynnappga koitnamrad [maxap MaruCTPAIMHH  KypHIU,
JofiuXanamTHpHII GOCKHYHIA PeXXANATHPUIANH, YIaHyBYH TapMOKAa
3ca KaepAa, Ka4oH Ba KaH4ya abOHEHT TYTyHJapH YpHATHIHIIHHU
onauHian OmmO O6Ynmaiiau. QoiimananyBumnapad  «Xanka»
Tornonoruscura Tacoguduii Ba BakT OYifHYa yNaHMIOH, SAHTU
a0OHEHTNapHH ynall y4yyH XaJKaHH y3HII Ba KYIUHM4Ya CerMeHT/Iap
Kyfimu ifiymu OwnmaH amanra owmpuaaad. Hatuxkaza roatma kyn
CHHIMPHIraH Xanka Xocun Oymamu. Amanuéraa OyHpait xankanapHu
KYNHH4Ya anoxuia kalenra >KOHNAIITHPUIMIIH, KYNPOK CHHAMPHO
CHKHJITaH XaJikanapra YxXiaiJuraH xainkajJapHH XOCHJ OYiuiura oiaH6
KEJHIOH, TapMOKHH  HIIOHWIMJIMIMHHM  CE3WIAapiH  Japaxaja
kamaftdpagu. Illynra acocnanub, xankKa TOMOJIOTHSICUHHHT acoCHi
ad3anTUrHAM MUHUMYMra olu6 Gopamu.

AKTHB TYryHIH papaxt tomonoruscu (8.13. B — pacM) —ONTHK
TOJIAHM KYyNnall HYKTal Ha3zapuJaH TexaMid edyuMaup. By euum
Mapka3uii TyryHgad abGoHentrasa 1000/100/10 M6ut/c Teznuxinaru
(1000 Base-LX, 100 Base-FX, 10 Base-FL) uepapxus 6unan Ethernet
CTaHAAPTH AOMpacHAa AXIIM XucobnaHamy. JIekuH AapaxTHHHT Xap Oup
TyryHuja anbarra aktdB Kypwima ([P TapMOKka KMpYyBYH KOMMYTaTOp
€k Mapmpyrtu3aTop) OynumM kepak. OnTHk ynaHyBuu Ethernet
TapMorHaa Oepuiaran TononorusgaH dolinanaHWMEYHT ad3aLUTHTH
HUcOaTaH ap30HNMIH, acoCHif KAMYHIIMIH-aKTHB KypHIMalapHHHT
OpaJIHK TYT'YHJIAapHJa aJloxuaa MaHOa Tanab KHIMHHINN XHcobiaHanH.

PON HHMHI mnacCHB ONTHK TAapMOKJIArHWIApH AacoCHIarH
JapaxTCUMOH Tononorusaja (8.13.r — pacM), iy TEXHOIOTUSA aCOCHAArH
«HYKTa — KYTI HyKTa» MaHTHKMH TOMOJIOTHA K¥/UlaHWnanad. Mapkasui
TYTYHHHHT OWTTa MNOpPTH, VYHNab aGoHeHTHH Kampalb OmyBYH
JapaXTCHMOH apXHTeKTypa acocuja OyTyH OOl TOMaju-ONTHK
CEerMEHTHH yJallH MyMKHH. ByHJa mapaxTHHHI OpaJIMK TYTyHJIapHia
MaH6a Ba xu3MaT Tanab KWiIMalauMraH 3W4, TYJHK NaccHB ONTHK
aKpaTKku4Iap (CIIMTTepIap) YpHATUIaIM.

PON apxuTekrypacHHUHT a3a/uIHIIapH:

- OpaNHK aKTHB TYTYHJIApHHHT HYKIIHMIH;
- Mapkasdii TyryHia ONTHK Yy3aTrud Ba KaOynl KUIrHWIapHHHT
TeXANMIIHY;
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TONAHUHT TEKAHIIH;
AHTrHd abOHEHTNAapHHU YNAIIHUHT €HTHIUTHIH Ba XU3MaT KYpPCaTHIIHUHT

KyJIalIury.

Kamuunuru: PON TexHOJOrMACHHMHT MypakkaGiurd Ba ojauii
JapaxT TOMOJIOTHACHA 3aXHPANAIIHUHT HYKAUTHAUD.
PON TapMOFHHHHT XyCYCHATJAPH:

- 6up Tona 6yitnmua Gup-OupHra xapaMa-Kapiy MKKH y3yHJIMKIArH
(1550 uM Ba 1310 HM) TYIKHHHHM Y3aTyBYH JapaXTCHMOH apXHMTeK-
TypagaH wubopar;

- [apaxTHHHT OPAIMK TYTYHJIApHAa NacCHB OMNTHK TApMOKJIaruyiaap
JKoHalmanu;

- TDMA ynauum ycyaupnaH ¢oiifgananuim aGoHeHMap opacupa
YTKa3HII NOJOCACHHH MOCIAIYBYaH TAKCHMIIAHHIINIA HYJX KysaH;

- Mapkasuii TyryH#aH KejiaérraH Outra Ttonara 32 Tta abOHEHT
TYTYHJIAPUMHH YAl MyMKHH;

- PON TexHonormicHga KHPYBYH TpaQHUKHH KEHr oOmMara
eTka3ub OepHilza OKHMIIADHM CHEKTpal AXPaTHIIAaH Ba YHKYBYH
KaHajJa 3ca BaKT Oyiinya MyibTHIIEKCOpHalLaH GoiaaraHunany;

- MakcuMan Macodacu 20 KM HH TaUIKHI KHJIATH.

Kyiinparu 8.14-pacMga PON  TeXHONOTHACHHHHT  HMLLIALN
MPHHLHIY KYpCaTUIIraH.

r—————
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8.14-pacm. PON apxuTeKTypacHHHHT aCOCHii 3ieMeHTIapy Ba HIIJail
NPHHIIUIH.
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PON TexHONOrHACHAarH acoCHit TEepMUHIAD:

Mapxkasuit Tyryn OLT (optical line terminal) —Mapkasuit oducaa
YpHaTHnmaguraH Kypunma. By kypuima SNI (service node interfaces)
OpKamM MarucTpajl TapMOKJIapAaH MabIyMOTIapHHH KaOyn KuJlaau Ba
abOHEHT TyTyHJIapUra KHpPyB4YM OKUMIa IIaKJUIaHTHPaIH.

AbonenT Tyryau ONT (optical network terminal) 6up ToMouzxaH
aboHeHT uHTepdelicura, Goilka TOMOHAaH y3aTHinaa 1310 HM TYIKHH
y3yHnuruaa, xabyn kunumpga aca 1550 aM TynkuH ysywnuruga PON
JapaxTura ynaHyBud HHTepdeiicra sra. ONT mabaymornapuu OLT
Kabyn xunub, ynapuu xonseptiaiiau Ba UNI (user network interfaces)
aboHeHT HHTEepdelcIapy OpKaTH y3aTalH.

Ontuxk TapMokimarudy — Oy ONTHK HYpPJaHMIN OKAMHHH OHp
AyHaMiuga TakCHMiaiauraH Ba TeckapH HyHanuua Oup Heda
OKMMJIapHH OHplamiTMpajurad mIacCHB ONTHK Ky KyTOMHKIHP.
VYMymaH onraHga TapMokiaruyaa M kupuin Ba N YHKHII TIOPTIapH
6ynumu MymMxuH. PON TapMmornpa kjnuH4a OMTTa KHPHILI OPTHra 3ra
1xXN TapMoknIara4iap HIIATHIAIH.

VTkasyBuaHIMK KOOHJMATHra KeNcak, YHM HKKH BapHaHTH
MaBXyn:

- OHpHHYHCH, HMKKama HyHamuIIga XaM MabJIyMOTIApHH Y3aTHII
Te3nurd 155 Mour/c 6ynras cuMMeTpHK TpadHKIapra MyJDKajUIaHraH;

- MKKHHYMCH, acCHMETpHK O¥ynud, aGoHeHTZAH TapMOKKa Mabiy-
MOTNapHH y3atuin 155 M6ut/c, TapMokaaH aboHeHTra sca 622 M6ut/c
TE3THKAA aMaira omajH.

ByHpait TexHonOruAnapHH KysmnaraHaa TapMokiaruunap (&Exu
CIUIMTTEepJap) COHH Ba KaHan Y3YHIWIH, KyJUIaHWIaguMraH jiasepra Ba
ONTHK ToNIanaru #yxKoruura GOFIHK.

Byupait PON TtapMoruHHHT 6HTTa cermeHTH, 20 KM raya 6ynran
pamuycna 32 abOHEHTHH TabMMHIAmM MyMKHH. Bapua aboHeHT
TYTYHIapd TEpMHHANAHp, ABHH OHpopra TYryH HILAaH YHMKca Eku
Vuupuica 60IIKaCHHH HIINra TAbCHP KHIMaiau.

Xap 6up abOHEHT TYTYHH, OJIMif XOHaJOHra €k OHp Heda 103
aboHeHTnapra sra 6ynrau oduc 6unocuaan ubopar. Mapkasuii TyryH
PON HHHr 4 Taraya CerMEHTHHH Kyjinmamu MyMKHH. AxXGopoTnapHH
y3aTHII Ba KaOyn KMJIMIH y4yH GHp ToNa eTapiauaup.

PON apuxTekTypaCMHMHI acoCHif TOACH ¥3MHHMHI MapKasuil
Tyryu OLT ga 6urra kabyn kunub, y3aTyB4d MOAYITHH Kyinam Ba Oy
MOAY1 OpKanu kynruHa aboHeHT xypunmanapu ONT ra axGopaTtHu
y3aTHII Ba ynapaaH Kabyn kunuimznad ubopar. OLT HuHr 6mMTra Kabyn
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KunHb ysaryBumcHra ynasrad aboHeHt (ONT) jap coHH, Xyaa kKarra
O6ymumm MmymxuH. By acocan kyBBar Ba kabyn kumub ysarysym
anmaparypaHHHr Te3nurd Ownad Oormuk. OLT gan ONT ra
y3aTUlafurad MabiiyMOTJIap OKHMH Y4YyH, TapMOKJaH abOHEHTTa S’bHH
TYrpu okMMIap yuyH 1550 HM, Typny aOOHEHT TYTryHJIapUIaH MapKasuii
TYTryHra MabJlyMOTJIap OKMMHHH y3aTHII (TeCKapH OKuM) y4yH 1310 HM
TYJNKUH y3yHIUrd kyanasunagd. OLT pa ONT napaa kupuil Ba YMKHII
OKMMJIAPHHH 2XPaTHII YYyH MYJIbTHIUIEKCODPIap XKonamraH.

OHmn Oy TEXHOJOTHANM MacCHB TApMOKJIArd4iap OpPKaJM OXHPrH
MEI>KO31apra 6ornaHuIIMHY Kapab YuKaMus,

PON TapMoru mnporMaTMK TapMOK MOZENHHH TaKiIH} KWJIraH
Xonfa Y3WHMHr Kyd HUcOaTHHHM ¥3raptpamu. butra onTHK TonaHH,
TenedoH TYryHHAAH NOTEHLHAN MIDKO3JIap rypyxura sra 6§iraH paiioH,
KopxoHa &ku Imaxcuii ¢olgamaHyBuMraya erkasagd. bynpail
onepaTopnap kabeqHM ETKM3MIU YYYH KETraH XapaXaTHH KOIUIALUMIa
’kyAa HmoHagd. YyHku omepatop ImaXxapia XM3MaT KWIHIIra
MYJDKalJlaHraH, JIeKHH KaiCH KOpXOHa YHHHI XH3MaTd Ounan
KM3UKHMIIH HOMawiyM. TenedoH TyryHnapupaa no3uM OyiraH oNnTHK
YHKHIUIAPHHHT MaBXyJ 3Maciurk Ba Xap OMp MiXo3 TeppHTOpHACHAA
axpatrud (OMpNAlITHPrHY)IapHHU O KOMNAIITHPHII Ha3zapAa TYTHJICA,
OyHaalf omepaTOPHHMHr OOLUIAHTMY XapaXkarThapH 3yMIHK Owunad
KaMasii. Arap ury TeppHTOpHsaAa TycaTAaH sHrd OyiopTMauu maiino
6ynca, 