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KHPHI

Asuz  yxysuu! Ymby kuTOO oOnMi TaBIHM MyaccacanapHiaa
Ypranuiagurand “Papnoy3aTHIil KypHiMaiapi~ Ba “Pannokabynnarn
Kypunmiapy” (paniapiiad yKys Kyanauma XHcoblnaHanu.

VkyB KyniaHMa MKKHTA KaTTa paiHoy3aTHIIl Ba panroKabyll KHITHII
KypHJIMaapi KHcMiapuian ubopar.

Paanoy3aTyBuH KypHIMalapH KHCMH 1-7-600napun ¥3 wuuMra
onand. AMOIMTY/@Buif, Oypyakiu Ba Oup MHHTAKAIA MOMYJALHLIH,
nact, YpTa, I0KOpH Ba yTa I0KOPH JManasoHiH, MYyHHHIIEK, Oypuaxnu
BA MMITYJIEC MOZYJALMSIIA §Ta IOKOPH Ba YJILTPA IOKOpH HAcTOTAH
OBO3HM AIIHTTHPHII y3aTKHYIapHHHHT 3aMOHaBHH Xonatu, Kypull ad-
3aIIHKIapy Ba PHBOMUIAHTHPHIL uctuxkbomnapu Kenatupunrad. Tpas-
spcTopNap, rypMa TYJIKHH JaMnazapH Ba KYIl pEe30HATOPIH KIMCT-
pOHJApAard IOKOpH Ba ¥Ta IOKOpH HaCTOTAIH TeOpaHuuIap KyBBaT
KyuaHTHPrHYIapi, 1acToTa CHHTES yCyJLIapH, CHHTE3aTopjap TY3HJIHII
cxemanapi Kypub uHKHITaH.

Pajnokabys1 KHJIyBdM Kyprimanapu kucmu 8-16-Gobmaphu ¥3
wunra onagu. Ymby kucMaa paaHokadys KHIIMII HazapHacH acocnapi
Ounan, pagHoKabynnaryy, yHMHI ajoXHaa KUCMJIapH Ba pasHbanapu,
ynapja 6ymud yranuran sxapagnnap OuilaH TaHUUIMIT MYMKHAH. Typnu
snemenTnap Gasanapuja finFunrad kabysn KHITHY Kackalmapd cxema-
napy KEJITHPWITAH Ba yJapHHHT MLl a(3aliHKIaph KypcaTHiraH.
Typan curnaiap Kabyn KuirH4iapy Ba ynapiari cosnaHHILIap KypHO
YUKHITAH.

17-606ma  pajMOdIEKTPOH  BOCHTAJIAPHHUHI  BIEKTPOMarHuT
MOCIALTYBYaHIIHK MAcalaiap KypuO “MiKHiran.

Y6y (anmapun 4ykyp yprasum yuyH xap Oump 600 oxwpuia
HA30PAT CaBOJIIAPH KENTHPUIITaH.



1606. PATHOY3ATKHUYJIAP XAKUJA ACOCHI
MABJIYMOTJIAP BA CUTHAJLTAP KYBBATJIAPUHHU
KYIIHUII YCIYBJIAPU

1.1. Papuoy3aTKH4IapHEHT cHHQIapra 6V IHHAIIE

Papuoysatmin KypunamacH (kKucka4da paguoysatkuy (PVY)) je6
aHTeHHara Oepwsiagurad Ba (asofa TapKaJaluraH I0OKOPH HacTOTANH
(IO4) Ba ¥yta toxkopm wactotanu (YIOU) TeOpaHHIIIapHH
resepaudsianl, KyBBaT OyiuMua Ky4aHTHpHII Ba MOJyJAuHAamira
XH3MaT KHJIaJuraH paJIHOTeXHHUK annaparra ai TUJIajiu.

PagnoysaTkuunap Oewra acocuii Genrunap Oyiinmya cunduapra
OYymunazu: Basudacura kypa; olinananum obbekTHra Kypa; yacrto-
TaJap AMana3zoHHura kypa; KyBBaTHra Kypa; Hyp/jiaHull TypHra Kypa.

Pagnoy3aTKHYHHMHT BasudacH 1nyHjaH nbopatky, y ¢oiiganana-
JUrad pajHOTEXHUK TH3HM OPKAJIH AaHHKIAHAAH Ba Y y3aTHJIAIUraH
MabIyMoT TypHra Oornuk. LIyHHHr ydyH yjiap pajdoanoka, pajuo-

. BUIATTHPHII, TEJIEBU3HOH, PaIHOIOKALMOH, PaJHOYIIYOB, PaJHOHABHIA-
HHOH, pazuobomKapyB Ba Oomika paavoys3aTkuuap TypJiapra
OynuHamH.

doiifananunl 0OBEKTH PafHOY3aTKHYHH YPHATHIN KOHK OpKaJIN
aHuKIaHay Ba 6y YHUHT HIUIATHIIH APOXTIAPHIa TabCHp Kuaau. By
Genra Oyiu4a paaMoy3aTKH4wIap ep yCTHAA CTAUHOHAP, CAMONET, CyHb-
uii #fynmom, Kema, Ky4Ma, MOOMI paiuoy3aTKH4iapra askpaTuiajH,
SBHHU YyJap apToMoOWIIapra, TeMHp HYJ TpaHCOOPTHra Ba Goinka ep
ycTH/a XapakaTiard o0beKTnapra ypHaTHiIa/IH.

YacroTasiap AHanasonu Oyiinda PYjap panmodacroranap puana-
30HMHHU Kabyn kunui 6yinya Moc pasuuja yT1a y3yH TYIKMHIN, y3yH
TYIKHHAN, KHCKa TYIKUHIH, YIbTPA KMCKA TYIKHHIH, Jeuumerpi,
CaHTHMETPJIH, MHJUIMMETpAH PVYnapra axkpatunazd. Bupumuuy Gemrra
NUana3oH y3aTKHWIapH YMYMHH HOMAa IOKOPH YacToTta PVnapu,
KeifMHIH ydTa JManasoH y3aTKH4WIapH yTa IOKOpH 4yactota PViapura
Gupnamtupunamy. ynai k6, 1OY sa Vioy lMamnaszonnapu PYna-
pu opacuiard derapa 300 MIu xucobnasamm. 300 MTIypan kuynk
Oynran yacToTajapia ysaTkud HOY pmanaszonra, 300 MI'wuan OKOpH
6ynraH yacroTasapia VIOU auanaszonnra KUPHTHIAIM.

4



AnTennara Gepunamurad 104 €xu VIOU curnan Kyssatu Oyiinua
PVnap y3nykch3 peumia KyBBaT HyprnaHumy OyHuya KHYHK - 10
Brraua, ypra - 10...500 Br, karta - 500BT...10 BT, yTa Kkarra - 10
kBTnan rokopu Kyeeatnu PYnapra axxkpaTHnaiu.

1.1-o1cadsan
Jlnanazon Tynun YHacroTa Tusumuuur sa PY
HOMH Y3YHIHTH BazHacu

Mupuametpau | 100 - 10km | 3-30 kI | V30K pagHoHaBuranmsa
(Yra y3yn
TYJIKUHIIH )
Kunomerpnu 10 -1 km 30-300 PanuosmHTTHPHIL
(y3yn kI
TYIKWHIH )
I"'exromerpin | 1000-100 |[0,3-3 Ml PanuosmTTHpum

(Ypta M
TYJIKHHIIH)
Hexkametrpnmu | 100-10m | 3 -30MI PamosmmTTHpuI,
(xucka MOOHUN pagnoanoka,
TYIKMHIIH) XaBaCKOP pagHoanoKa
(27 MI'n)
Merpnu 10-1m 30 -300 VKT UM swarrapuw,
(yabTpa KuCKa Ml TeJNeBUACHHE, MOOHT
TYIKMHIN) paanoanoka, caMonéT

pPaaHOaNOKaCH
Heuumerpnu | 10-0,1m | 0,3-3TTu | TenerumeHue, KOCMHK
( nuarnasonnap) panuoaiioka Ba
pajanoHaBHraLMs, YAIH
pasnoanoKa,
panHonoKaLus
Cantumerpinu 10-1cm 3-30ITu Kocmik paguoanoxa,
( nnanasonnap) pajuonoKallms,
pajiioHaBurauus,
PanHoacTPOHOMHS
Munnnmerpnu | 10 - 1T MM 30-300 Kocmuk pamuoanoxa,
[Tu pagHonoKanus,
PaIn0acTPOHOMHS




Hypnannm typu 6¥iinua Y3aTKH4Jap VY3MyKCH3 Ba MMILYJIbCIIH
PeXKUMIIapia vuaiiauran PYnapra axparunanu. Bupinun xonza ax6o-
POT y3aTHIaéTranaa cUrHali Y3JIYKCH3, HKKHHYH X0J1a 3ca HMITYJIbCIap
Tap3uAa HyplaHTHPHIAIH.

PY Typnapuun taBcudumam yuyn I0OKOpHaa aiituiran Gewta
Pa3ps/IaH KaHCH TyPHIa TeTHLILTH SKAaHIHIHHH KYPCATHII Kepax.

1.2. PagmoyzaTumr KYPH/IMAJIADHHHHT KACKaJJaPH Ba KHCMJIAPH

PY anoxuma kackammapman sa KHCMJTAp/laH  TallKWI TOMAH.
Ynapuunr xap GHpH XaM MycTakui, xam OYTYH KypuimaHuHr Golika
KHCMapH GOuiaH KYIIHATaH Xonma makiUTaHaiu. LIyHuHr  yuyH
Hactiab PY Tapku6ura kackammap sa KHCMJIap KMPHIDHHH Ba YJIapHUHT
BasH(anapy HUManapaaH H60PAT SKAHIHIHHH KYpHO uMKaMus.

Kackannapra yiingarunap xupam:

— I0Y &xu VIOY TebpaHuLIap ManGau aBTOreHepaTop ki ya3-
Y3HIaH KY3FaTHILIH aBTOTCHEPATop OYIHLIN MyMKHH. Hacrotanu cra-
Outaur yemybura GOFIMK paBMIA KBapLid Ba KBapICH3 aBToOre-
HepaTtopJapra aKpaTHiain;

— I0Y éxn VIOY curnanuu Kyssar 6¥ifiua kyuaiTHprud Tawku
€KH MyCTaKHJI KY3FATHLLIH TeHepaTop. YTkazuin opanuFura OOFIHK
PaBHIlla TOp Ba KCHT ITOJIOCANIH IeHepaTopiapra akpaTHiaiu;

— TeOpaHHUIIAD YACTOTACHHM KYynalTHpuin — y4yH  Xu3Mmar
KHJIaqurad 4acToTa KynaiTHPrHyK;

— Tanab KuIMHAmWraH KuiiMatra TeOpaHuIIap 4acTOTaCHHH
CHIKHTHLITA MYJDKAINaHTaH 9acToTa Y3rapTHpruyy;

— TeOpaHHLIAp 4YacTOTACHHH OV YUYH XHM3MaT KHJIaJuraH
JacToTa Oyarauu;

— YacTOTaBHH MOAYISALMUAHH amara omMpaJHraH 4YacToTaBHIi
MOYJIATOP;

— (aszaBuii MopymAmuAHM  amanra oummpaaurad  (azasuii
MOJIYTIATOp;

— CHrHaJHH (aKaT MabJiym yacTOTa OPANHFHAA YTKAZHMIITA XH3MAT
KHNagurad QuiueTpnap. VYiapuu opaidk, NacT HacTOTANH, FOKOPH
HacTOTAIM Ba PEHKEKTOPIIH (GUIbTpIapra axpaTHiIai;

— OHp Typmaru cursannap KyBBATIApPHHH KYIIHII EKH CHrHAJI
KyBBATWHHM Tanab KuauHagWran codra GYaMm amanra OLIAQWUraH
CHIHAJLIAP KYBBATIAPHHH CyMMATOPH (6¥aruun);



— HKKH CHIHaJUlap KyBBATJIApWHH KYLIHII €KW CHIHAN KyBBAaTHHH
HKKHTa OYNHIIa CyMMATOPHHHT OOLIKa KYPHHHIIH GYiaraH KympHK-
CHMOH KypHJIMa;

— acocHii TapKajull KaHaluiaH CHrHayl KYBBaTHHMHI KHCMHHH
OJIMILTa XM3MAT KHJIaUraH HYHaNITHPHITaH aXXpaTKuy;

— AHTeHHA KHPHLI Kapluuwiurd OunaH PY 4yuKHII KapIIHIMrHHH
MOCHAIITHPHINTA MYIKaIIAaHTaH MOCHIALUTHPHIL Ky PUJIMACH;

— CHIHal KYBBaTHHH pOCTJAll Y4YYH XW3MaT KHJIaJuraH
aTTeHI0AaTop;

— cHrHan ¢asacuHu OOmIKapHIl Y4yH 3apyp Oynran asza
alinaHTHpruy;

— CHrHanuu ¢axar Owuwrra HyHanmuwaa §Tkasuwra Xxu3mar
Kunagurad GeppuTny Oup HyHanHUUIH KypriaManap (LHPKyIsSTopiap Ba
BeHTIIUIAp). Acocan YIOY nauana3oHuja KyiaHuIamm;

— KYBBAT TapKaJIMILK aMaJira omaanrad 0auiact KaplHIHKIap;

— CHI'HaJll mapaMeTpiapHHH Yidall MMKOHHATIapHHH Oepamuras
Typiu xun acbobmap.

Kackannapnan Tysunaguran acocuii KHemiapra Kyimujaarunap
KHpanu:

— KeTMa-KeT yJIaHTaH TallKH KY3FaTHIUIH reHepaTtopiapaad nbopat
I0Y éxu VIOY cHrnanuu KysBat Gyiiiua kKyqaiiTHpHII KHCMH;

— Karra KkynaHtupum koddduuueHTH Tanad KWIHHAIMraH
XoJulapia Ky/ulaHdJIaJAural 4acToTa KynaiTiprudiapi KMCMH;

— JHMCKpeT vacroTajap KyIUIMTHHH BY)XyAra KelTHpHLIra
MYJDKaJIaHraH 4acToTa CHHTE3aTOPH;

— TapkuOuja 4JacToTa CHHTE3aTOPH Ba 4YACTOTAaBHH EKH (hasaBHid
MOJynsTop OynraH Ky3raTKud,

= aMl'IJ'II“lTyﬂaBHI‘;{ MOAYJISIUHAHHK aMajira olmMpuura M?H)Ka.]'lﬂa}ll"al'l
AMIUTMTYJABHI MOAYJIATOP;

— HMIYJbCIH MOAYJALUHSAHH aManra OlHMpHIIra MyJDKalaaHraH
UMIYJILCIIH MOLYNATOP;

— Tapkubuaa GunbTp, HyHanTHpunTaH akparTkdd, deppuriad Gup
HyHanmuwm sa MocnamTHpyBuu Kypunmanap Oyiran sa PY qHKHIIEHH
aHTEeHHA Ounan ynaiiauran anteHHa-Guaep KypHiIMacy;

- PY napametpiapunu GOIKapHIn ékd CcTabMILIALl y9yH XH3Mar
KiJiairad aBTOMaTHK pocT/iall KHCMH. YJjapra 4acTOTaHH aBTOMAaTHK
co3nati, l(y‘-[aﬁ'l‘upyaqu KacKauiap S3JEKTp 3aHXXHPIapHHH ABTOMATHK
KaiTta co3all KypHiaMagapy, MOCTAIITHPIHY KYPHIMAaCHHH aBTOMATHK
KaiiTa cos3nall, KyBBaTHu apToMaT OOLIKApPHII Ba UCCHKINK PEeKHMHHH

7



aBTOMATHK ymiab Typuin KHpaau. 3aMOHaBHii aBTOMATHMK pocTiatn
KypuIiMallapyd MHKPOIpOLECCcopIap acocHIa Kypunaam.

1.3. PYHHHI TY3HJHII cXeMacH

Xap xun kypunuwzaard PYnap Typnapu moc papuiina KackaJyiap
Ba KHcMiap koMOHHaUMACHAAH TAIUKUIT Tonanu. PYHuur ymymuii tysu-
MW cxemacH 1.1-pacMaa KeNTHPHITAH. YHMHT MU NPUHUHIHHN
KYypub unkamus.

Kyaratkuu Tanalb KuauHajuraH CTabUINMKNIM HIIYM 4acTOTajap
TYPHHH INAKIIAHTHPHII YUyH XM3Matr Kuaaau. Minum wacroranap xyn
OyaMaranuaa Ky3raTkuY «KBapL-TYIKHHY NpUHLHTH 6Yiinda Kypunagm,
Oy wacTtoranapHuHr xap OMpH ¥3 KBapluli aBTOreHepaTopura sra
Oynagu. bup wacToTajaH WKKMHYH dHacToTara VYTHII 93JIEKTPOH
KOMMYTaTop €pAaMua amalira olHpHIagH.

K;a;‘rwm 04 pa VIOU
FaTHHY fTHp- KYBRATHHH -
K¥z rIapH w;"agg?:mu ‘ AQK
T 7 i i
. YactoTarui DuzapHit AMTUTHTY 2B Minvarynnemd ‘
MOTYJTATOP MOAYIATOP MOIYNATOP MoTyATOp |
ABTOMATHK GOWIKAPYB KHMCMH ———=

1.1- pacm.

Muryu yactotanap kyn Oynranuaa ky3ratkuy BasH(pacHHN pakamIiu
cuHTe3aTop Oakapaau. YHMHr Tapkubura KBaplUIM TasHY aBTOreHe-
partop, y3rapysdan koddduunentnu 6ynruy (KYBE1234) Ba wactorann
aBTOMATHK co3Nall KypuiMacu kupaau. Bynpail cuHTtesaTop karra
HHTErpaj MIKpocxeMa acochia OakapHIHILH MyMKHH.

Kpapiyii aBTOreHeparopjiap 4acToTacH eTapid Aapaxaga Ganaxu
6ynmaiimu. Llynuar yayn PY wacroracu Oy xuiimatian karra 6¥ica
KypHJIMara CHrHajl 4acTOTacHHH Tajab KHJIHHAJMIaH COHra olMpam-
rad 4yacToTa KynmalTUPrHYd KHPHTHIaIH.

PV Tanab kuaMHajuraH YHKMII KyBBaTHHH OJIMII KeTMa-KeT yllaH-
ran FOU renepatopsiap €KH TaUIKH KY3FaTHILIIK Vioy refdepaTtopiiap
KYBBaTHH Ky4alTHPHIL KHCMH €pIaMHd aMalra olMpHIaau. ¥3aTkuy
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YMKHII KYBBAaTH OMp 21eKTpoH acho0 KyBBaTHLAH OPTHK Oynca, YHKHLI
KaCKa/H/1a reHepaTopiiap KyBBaTlapyHH KyLIHII aMajira OLHpHIa H.

PY ugukHIl KacKajd Ba aHTEeHHa OpacHra auTteHHa-¢uiep
kypunmacu (A®K) kyitunagu. AD®K Ttapxubura PV én HypnaHum-
AAPUHK CYHAMPHIT Y4yH QUIIBTP, TylIaJHraH Ba KaiTalurad TYIKHHIap
acGobapn Ba Moc/aIITHPYBYH Kypuima kupanu. YIOY nuanasonnpa
MOCJIAIITHPYBYH KypHJIMa ypHHAa ojaTaa (eppHTIH Oup HyHaIHILIH
KypHJIMaJiap BEHTHJI EKH LIHPKYJISATOP KyJJIaHHIa/lH.

YacroTauil Moayisauus PV kysrarknunja, (asaBuii MOAYJIALHA
kysraTkuuza €k FOY kynaliTupruunapaa Ba KydaHTHpruwiapaa, am-
mMTyAaBuil Ba UMIyJecaH modyisuus asca HOH kywaHTHpradnapaa
aMasra olHpHIIaaH.

ApTOMaTHK GowKapu KypHimacy épaamuaa PY napameTpiapHHi
apTOMaTHK crabunmamn (OGupHHyl HasbaTHa KyBBaTHH Ba TeMImepa-
TypaBHii PEXHMHH), HOpPMall JKCIUIyaTauus WAPOMTIapH OysHirania
XMMOs (MacasiaH, aHTeHHa y3uiranuna) Ba GomKkapuil (YUMpHII-EKHIL,
yacToTa Oyiiua KaiiTa co3air) amasra oy pHiIaIH.

1.4.Curnanjiap KyBBaTJIApHHEH KYIIAI ycaybapn

Bup TypAard reHepaTtopiiap CHrHanjnapuHi KYIIHLIHYE y4Ta aCOCHI
yciryOnapu MaBKy/L:

— Kyn KyTOJIH cyMMaTop cxeMajlapu EpaaMH/a;

— (asanallTHpHITaH NaHXapaad aHTeHHamap éplamuia (asona
CUTHAJTAPHHA KYLIHLI;

— YMYMHIi pe3oHaTOpAA.

BupuHun ycnybaa Maxcyc Kyn KyTOJiM KypHimara Kym cOHIH OHp
Typ,uam reHeparop yjaaHalad, YJapHHHI CHIHaJUIAPHHHHI KYBBaTH
jokiamMa Ounan OoraHraH yMyMHil uukuin kaunanura oepumami (1.2.a-
pacm).

Hxknnaun ycny6Gaa curHajulap KyBBaaTiapuHH Kyliuin Qasanaumi-
THpWAraH nawkapanu adteHHa (®ITA) épaamuja dasona amanara
omnpunanu. OITA xap OHpH MycTakui reHepaToplaH Ky3rarhiafurad
Kyl COHIIH MabJlyM Tap3fa HyBanTHpWIraH HYpJaHTHPIHWIApAAH
ubopar 6ymamn (1.2,6-pacm). Hypiantapruunapra Oepunianiran 6apya
curHajulap ¥3apo MabiyM KOHYH acocujaa Oornanran OolniaHFHY
dazamap xuitMaTiapuzan Tawkapd Oup xun Oynmamu. Bymma Gup
CTPYKTYpaiarn cursamiap ¢asanapi (QpOHTIApHHH OOMIKapHIi Ba
crabuniam MacajlacH [o3ara Keaaad.
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Yuunyp ycnybaa reHepaTopliap CHrHajUlapy yMyMHil TeOpanuin
KOHTypHra OepHaaaH Ba yHAa cHrHawiap kymunanay (1.2,B-pacm).

Amanga 6upHHuM ycny® PY KyBBaTHHHM OuTTa sapuMyTKasruuiu
acbo6 kyeBatura HucbataH 15..20 ab; uxkuwum yeny6 30..40 1b;
y4HHUH ycny6 aca 10...13 nbra ommpHin umkoHustuau Gepanu. Bapua
yciaydnap PY MINOHUNMAMIHHH Ce3WJIapid OLIMPHIL HMKOHHATHHH
Oepaau, 6GuHobapHH, reHeparopiapjiad OHPHHHHT MILAQH YHKHIIM (a-
KaT HUFHH[IH YHKHLI KyBBaTHHU Ba Ky4aliTHPYyBUYH TpPakT DapKapopiu-
TMHU Kamaiiumura oaud KejlajH, YyHKH CyMMaTopiap ajloXuia Kackaj-
Jap opacuia aXpaTHUIHK AXLIHIaHIH.

__EE g » Cysisazop _'I_Dj*i(':
— —’IE)”* g [ - “'_<
>

—t—t—

=t

1.2-pacm.

1.4.1.Carsajiiap KyBBaTJIAPHHHN KYNl KyTOJH cXeMa éparamuaa
KY LI H LI

Kyn kytonu cymmarop N OWp Typhard reHepaToplapHH yJjall
yuyn N xupHuuiapra (ynapuu / gaH n rada GenrvnaiiMus), IoKnaMaHu
ynam ydqyH ©OuTTa yMymuii umkmmra (yau 0 ne6 Genrunaimus) pa
fannacT IOKIaMadapHH ynain yuyH K kupuuiiapra sra 6ViauMmm kepak.
BanjacT OKJaMalapHH CYMMaTOPHH TapkWOWid KHCMH 1ed xypub
qUKaMM3, WIYHUHT Y4yH CYMMaTOpHH (n+1) xkupunu Ky KyTOIH
cudarua anuknaiivMus (1.3-pacM).

Bapua kupHILIapra craHaaprt po=50 Om xuiimatupard TYaKHA
Kapmamurara ora  6yaras  Quaep  JMHUANApH  yinanagd - 1e6
xXpcobnaiimMus.

CurHaazap cymMmatopiap Kyiujarn rtanabnapra sxaso6 Gepuiiu
Kepak:
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_ joKJIaManard CHrHaJ KyBBaTH yHra katra OyamMara HyKoTHIIIap
aiinpn6 TaIUIAHTaHja anoXujia reHepatopiap HOMHHAML KyBBaTJIapH
{iMFHHIHCHTA TEHT OVIHIIH Kepak,

— CcyMMATOpPHMHT Oapuya KHpHUUIApH ¥3apo apaTHiIraH Ba
MyCTaKuJ OYIHUIN Kepak;

— Gapua KMpHILTap OViiuva KaifTraH CHrHannap KyBBaTH HOJITa
TeHr OYIHIIH KEPaK;

- caab yTunrammap Tasa®  KuIMHAXMraH — dacToTaiap
OpaJIiFH/a CaKIaHHLIN Kepak.

U ;
...-_-p“m' b’ Kafir
—
£y 1

G
v ¥
> th KafiT.
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©

1.3-pacm.

MkkuHun Tanal mynu Ouijnpaauki, Xap Oup resepatop CHIHaIH
Gowka Manbanap yjlaurad kaHaniapra KelMaciuIH Ba YIapHH HUIIHTE
XalakuT KWIMAacIuMrH kepak. Mcranrad reHepatop PeKHMHHHHT
yarapuin Gomka 6apya remepaTtopiap MIHra Ba KyBBATHIZ TabCHP
KMIMACIIHTH kepak. Bollika renepatopaap KyBsaTi HOMHHAJ KHHMATHIA
TeHr GYnumu Ba cymmaropaaH (oiinanu €kn Oamnact HOKmaMara
OepuHIIH Kepak.

Cana® Vyrunran tanabnapra Kylimpard cymmaTopiap aBob
Oepanu:

— K jpapakanappad Ty3wirad —KYNPHKCHMOH — KBaIpaTypaiH
KypHIIMasap;

— K japaxanapian Ty3unras cundas TypAard KypaiMaiap;

— «HOIAY3» TypAara KypuiaMaliap.



BupuHun Typaard kynpukcumon KBAaJApaTypaiu Typiau Kypuima
acocHJaru KypH/IMa reHeparopiap KYBBATNApHHH KYywHm Gyiinya
CYMMAaTOpHMHI Ty3uJHW cxemacH l.4,a-pacmza, cakkusra reHepa-
TOpJlap KyBBaT/APHHHM KYIIHIU OFiiHYa CyMMaTOPHUHT TY3HAHIL cxeMa-
CH 1.4,6-pacmaa kentupunran. CyMMaTop umMkMImMga TamaG KHJIHHA-
Aurad curxaimap (asanapu 1.4-pacmuia Kentupunrad; bIO—6annacr
I0KJIaMacH.

Wkxnugu Typmard cymmarop cundas TYpAaru KypHjiMa acocupa,
>5ycycaH TomosoruacH 1.5-pacmna KenTupuiran oatu KyTOnu Tapsujga
HuFHnagu. Ontd KyT6aH 0,254, y3yHAUKAATH MKKM JTHHUS Oy naknapu-
JaH Ba 2p KaTTAMHKAATH OAIacT KapluuIMKIapiaH Taiiki TOIMa/IH.
YHUHT Ty3unum cxemacu 1.6-pacmaa kentupunrad. By epaa cymma-
TOPHUHT Bapua KUpHLLIapira Oup xun dasanm curnannap Oepunan.

N VYupnuy Typmard TYpTTa renepatopiap KYBBATIAPHHA  KYInin
OYiinua «onmys» TYPHAArH CYyMMaTOpPHHHT TY3WJIMII cXemacu 1.7-
Pacmnaa kentupuirad. By epaa xam cymmaropuunr Gapya KHpHLIIapura
Oup xun asanu curnainap Gepunaiu.
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1.6-pacm.

R P

1.7-pacm.

1.4.2.dazanamTHPHITAN DAHKAPAJIH AaHTeHHANap EpIaMHuaa
CHIHAJUIAP KyBBATJIAPHHH KyIIHII

Bup Xun TypaarH HypAaHTHpPruuiap — siekTp Ba &puK BHOpa-
TOpJap, PYnop, MH3IEKTPHK, CnUpayib Ba Oouika Typaard aHTeHHajlap
KYI SJ€MEeHTIH MaHKapald aHTEeHHAHH TawKun Kuiagu. ByHnaad
MaHKapajH aHTeHHAHH WYHANTUpHMIN JuarpamMMacHHy  OOIIKapHII
anoxuJa HypJIaHTHpru4iapra Oepuiaqurad curhanap (pasanapuHy
y3rapuini opkaai amanra ommpunamm. Illyara kypa, Oy KypHima
(hasanawtupuaran namxkapanu antenna (OITA) medimramu. HMynrantu-
pHll Juarpammacu 6o smpokwacH (asasmii Gypuyaruia <D1'vIA
HypJIAaHTHPAOUIraH CHrHajd KyBBATH alOXHja HYpJaHTHPrUYlIapHH Ky3-
FatajuraH 0apua resepatopiap KyBBaTiapH WHFHHAMCHT2 €H ANPOK-
yasjlap 6¥iiMya HypnaHuIIApHH afiupu6 TaUUTAHraHAa TeHr OYMHILN
kepak. By ®TIA uu Oup Heya MHHITAra4ya CHrHau MaHOATapHHUHT
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KyBBaTJapuH¥ Kymum Kypuimacd cudartuaa Kapaul HMKOHHATHHH
Oepanu.

HypiranTHprusiapHuHr skolnamminura kapab OITA  4H3HKIH,
TEKHC Ba LHIHHIPHK Typsapra axpatunaad. Hypaautupruunap TVFpu
un3kK Oyiuua xoiinawrupunran uusnkau OITA 1.8-pacmaa kypca-
THJITaH.

bapua nypnanTHpriugapra aMIuIMTYJanapu TEHT, JIEKHH TYpPIH
Oouianruy (azanu cursamnap depuiany.

Cm‘:mn’mp}m TARCIIMIINIT KYPIITMACTI

f Kﬂ})]ﬂ:ﬂ CITHAIIE

a
Teraic T¥mamt
$porn

Py PR JarpaspsaHTHr Gomm
Y ANparH HHammmt

Ly

HA3OPAT CABOJLIIAPH

1. PYuuur Basudacu numagan nbopar?

2. PYnap Kynnanunaaurad paaHoTEXHHK TH3HMIAPHHY aliTynr.

3. PajguoTexnukaaa TYAKMHIAp KaiicH HanasoHiapra 6yaunanm?

4. IOxopu Ba YrTa roKopH HacTOTajJap OPACHAArM 4yerapa kaep/aH
yragu?
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. PViap Kyesar 6yiinua 6ymanand kanjai 6yminam?
. Kaiicu obbextnapaa PYnapzan oiiaiannnazim?
. PV xanjaii kackaamapaaH TAIIKHI TONTaH?
. Bup Typiaru reneparopnap KyBBaT/IapHHH KYmuLl ycayOnapHHH
CaHaHr.

9. Curhajulap KyBBaTiapH CyMMaTopiiapH Kaiicy Tanmabnapra
saBo® Oepuuin Kepak?

10. «HOmnay3» Typuiary cyMmMaTop CXeMacHHH HH3HHT.

11. ®ITA Huma?

12. Huma yuyn ®TIA éppamuaa Gyuunikaa (hpasona) renepatop-
jlap KyBBATAaPHHU KYILHLI MyMKHH?

[~ BN Re Y
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11 606. IOKOPHA YACTOTAJIH BA VTA IOKOPH YACTOTAJIA
TEBPAHHULIJIAPHHA TEHEPAIIMSIIALL YMYMMI
MIPAHIAILIAPH

2.1. YOY pa YIOY renepaTopaapHEHT GH3HK HILIAIT MEXaHA3MH
Ba cuHdaapra 6yanHAmA

['enepaTopiapHHHr acocud Basudacu ¥y3rapMac TOK maHban
suepruacuuy I0Y Ba VIOUY rtebpanuunapra y3raptupuuuaas ubopar.

[lenepaTopyiap KyHHaard MKk acocuii Typaapra 0ynauHanu:

1) ¥3-y3ugan Ky3raTHLUIM pexumMia €KW 4acTOTacH KYpPHIIMAHMUHT
Y3UHH MapaMeTpiapd OPKaJM aHUKJIaHaaurad aBrotebpanuuiap pesku-
MHJIa HILIaiAHrad apToreHeparopiap;

2) KyBBaT OyHnya Ky4aHTHPHLI PesKUMHAA EKH YHHHT 4acTOTACHHH
Ky4YalTHpHLI DPEXHUMHAA HIUIOBYH TAlKH KY3FaTHILIH IeHeparopiap
(2.1-pacm).

Xap MKKana reHepatop Typjaapuia Oump xun anekrpoH acGobiap
MUUTATHNAAM, UIYHHHT YYYH yHnapHMHI Huplauulapujga (HU3HK TpHH-
UMINIApH YMYMH# 1e6 Kapam MyMKHH.

MabayMKH, TeHepaTropjapia 3JeKTPOBaKyyMIH Ba spHM YTkas-
rHWIH 27eKTpoH acbGobnap kynnamunanu. Bapua snexrpon acGo6map
MIUIall TPHHLMIUIAPH acocHaa Kyiumard (GU3uK OpHHUUNH ETaju:
3apA[UIapHH  TallyBYHJIap OKHMH OuilaH 310eKTpPOMarHuT MaiigoHnap-
HHMHI ¥3ap0 TabCHPNAHMIUA MaBxkyld. By Tawcupnammun typam xapak-
Tepny Ba 3apsAUIapHHM TallUIIl OKHUMJapHHH Oolikapum yciybrmapura

OOFIHK.
AntoreHeparop e \ ! F ( ! ’\/V_)
WW . Tanmx Ki=FaTanmm W\/\ ﬂ
TeHepaToOp

2.1-pacm.
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DnexrpoMartl
TAUHIT OKHMHHUHT (H3HK Y3apo TabcHpIaHMUIMAAH Kenud HHKKaH

XOJIJIa TYPH 2MEKTPOH acG00NapHHHT HILJIAHHHE KYypHO YHKaMH3.

JaexkTpoBakyym acOodam redepaTop TpPHOA €Ki TETPOAIH
6ynumu  MyMmkdH. Tpuomnu  resepatop —KypHIMAcH 2.2-pacmaa
KeINTUpHATaH. 3apslapHH  TaliMil OKHMH (snextponsap) acbobaa
KaToJAaH anojara OOLIKApyBUYH TYp OpKaTH XapakaTlaHall. By oKHMHH
GolKapuI TYpura Gepriran cHrHan €paamna 3JeKTpoCTaTHK oynanu.
ACOOOHWHI TOKH TPHOAHWMHI aHOJAM 3aH)KHpHra yJlaHTaH TebpaHuL
KOHTYpHAA 5JEKTPOMArHWT — Maiiionuu  yHFOTaH. I'enepaTopza
Kyiinaara wapt 6axapuiilg Kepak:

d=aTyg< 1,

6y epaa, @ — CUrHai yacTorac, Typ — 5NeKTPOHIapHH YHHII BAKTH.

2.2-pacwm.

) Bunoasip TpaH3HCTOPJIH reseparop (2.3.a - paCM). Wxku p-n
yTHIINApAAH TAWKWIT TONMAH  TpaH3ucTopaa Xam acocuii  3apad
TAWYBYHIAp, Xam acocuit OYnMaran sapsp TtannysudnapHi yTiasHLl
amanra owpunaad. TpaH3nCcTop Tokuuu Gomkapiui 0aza coxachaa
finFunanurad acocuif GyiMaran sapspy tawyBumiap (n-p-n YTHULH
TPaH3HCTOPJA yjap DJIEKTPOHNIAp XHcoOnasaaH) xucobura amalnra
OIIHPHIIAgH. Basa Ba SMHUTTEP Opacura KyHHJIraH KHPHII cuUrHann
gpnamuna Gy skapaéuuu Gomkapum amanra omupunand. KeiuH
y3rapMac KywaHdil TabCHPH OCTHAa Tamrypumiap Oa3a COXacHAaH
KOJLIEKTOP 3AHKHPHTA Kyiinaran tebpanum KOHTYpHIA IEKTPOMArHiT
MaiiloHHH Ky3raTHO KoJlIeKTOpra ?‘mna\m;& TpanzucTop/IH reHepaTopAa
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KyHHaard wapt OaykapHIIHINM Kepak:

A=wTyg< I, ‘
6y epnma, @ — curnan uacroracH, Tyz — 6aza coxacumau KOJUleKTOpra
3apsa[ TallyBYHJIAPHHHT Y THIL BAKTH.

Maiigonnii Tpansncropian regeparop (2.3,6 - pacm). Maiigounii
TpaH3HCTOpAa (akaT acocHd 3apsji TaulyBuYMIapHu (odaTia, ynap
NIEKTPOHJIAp XMcobnaHalu) MCTOKIAH CTOKKA YTKa3HIl aMajra OLiM-
punagu. Acbobla TOKHH OouIKapuil SPHMYTKA3rHYIM KaHalia Xapa-
KaT/aHA&TraH acocHil 3apsj TAlIyBYHIAp OKMMHIra 3JIEKTp MaiioHHH
TabCHPH XHCOOMra amanra OMIMpHIanH. 3arBopra KyMuiraH Tauiku
KY3FaTHII CHTHAIH OPKAJIH BYXKYy/Ara KenTupuirad, Oy Gowkapuun maii-
JIOHH OKHMTa NMepneHAuKyIsp HyHananu. ABBairu xosatra kypa maii-
JNOHMH TPaH3UCTOPNH TeHepaTopla KyHHaarH ImapT OaskapHiuiig
Kepak:

Ad=wTyg< 1,

Oy epia, @ — curHan wacToTacH, Tyz — MCTOKJAH CTOKKA 3apsj
TallyBYHIaPHHUHT YTHII BAKTH.

1§
TEH LT G L

ap - |

<+
— T
a &

2.3-pacm.

KaucTtponan remepatop (2.4 - pacm). Knucrpon d¢akar Viou
QHana3oHJa MUUIaTWIaAd. YHAa MKKA pesoHatop OYnub, kupuu
PEe30HATOpUra KY3FaTHII CUrHaH Oepuiaqu, YNKHII PE30HATOPH/IAH 3ca
KyBBaT Gyiinda KydalTupuiaran curxan onnHagu. Acbobmapaa sapsin
TallYBYHIApH OJIEKTPOHJAp KAaTOJIaH KOJUIEKTOpra (YHra ysrapmac
KyWIaH{Il Ky#HuIaan) Kapal® XapakatiaHazau. Kupuun pe3oHaToOpH
THPKMILIAPHAAH YTITaH SIEKTPOHJIap Tesnuk OYiuyua momynsuus-
na"aau., CyHrpa pesoHaTopiap opacHiaru acbol npeithu 6ymnuruma
Te3nuK Oyiinua Oup Typaard MOAyJAUMA, 3MWIMK Oyiiuua Oouika
MOAynsAuMAra ysraprupudin amanra ouwmmpwiany. Kyesat 6¥iinua
Ky4aliTUpHIIrad SJIEKTPOHIAp YHKHII PEe30HATOPH THPKHIIH OpKaJid
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YTHG yH/1a 2MeKTPOMATHHT MalI0HHH BYXKYIra xenTupaad. KiHCTpoHAa
KaTo/IaH  KelinH (JOKYCJIOBUH KypHima YpHATHIAAH (4.4.-pacMza

KiypcaTHaMaraH).

LIOU s

VIO mEgim

dpdid
6¥mmm
;
{ Koiexrop
/ 3 e
) 1t
------------- F-F -
A
.-I‘ J
Bnu\-rpofrm:q‘ L
ORI DMIT
+
|
l
2.4-pacM.

O-Typaara orypma TYJAKAH jamoaca (2.5 - pacm). IOrypma
ryniun namnacy (FOTJT) pyFnnk TE3NUIHIATH dIeKTPOMArHHT TYIKHH
CEKHHJIALITHPYBYH Maxcyc Criupal (VIOU curnan BYXKyZra KeJTHpPraH)
opkanu xapakartiaaad. Crnupank HYKapHCHAa KaToOIJaH KOJUIEKTOprad
v, Te3JMKIIH 3apsijl TAUYBUMIAP HIEKTPOHJIAP XapakaTiaHan. BexTopH
crinpanb O¥iinaG iiyHanraH 51eKTPOMArHUT TYJIKHHHHHT Vg (asaBuit
Te3NHrd EPYFIIMK Te3nuruaan yu 6apodap kam 6ynanu. byHna KyHuaara
V, = Vg TEHINIMKKA BPHUIANAAH, IIYHra Kypa 3JeKTpoHIap OKHMHHH
tTapkanuwy - OYiinya  §¥3  SHeprHsCHHH  OpTHpajuraH Ba TYFPH
HyHANMIIMAA XapakaTiaHaJurad 3JeKTPOMArHuT TYNKHH OHNaH ¥3apo
tabcupH amanra omanu. Kyssar Oyinua KyyakiTupniran VIOY curHain
CTMpab OXHPUHMHT Kapama-kapum upuumiaan  onmsamd. TOTII
KATOAMAAH Keilun 2.5-pacMpa KenTWpuiamaran Oup Heua JJEKTPOA-
napiaH TAKHI TONraH (OKYCIOBYH KypHJMa skoiijailant. Byunan
TamKapu, ac600HUHT TalIKH TOMOHHTa MaxCyC MarHHT TH3HM ypHATH-
nann, GYHHHT HATHMKACHJA BIEKTPOHJIAap OKHMM TOp Hyp MAKiIura sra
Gynaan Ba TapKanaMaiinu.

Marserpon éxn M-typam acGo6rap. By Typrarm acGoGnapia
3JIEKTPOHJIAP — 3apsjl TAlIyRYHIAP OKMMH KECHLIIaH y3rapMmac S71eKTp
Bd MArHuT Maiijonnapra LHKIOHI KeCHIIIapulaH ubopar Oynran
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Mypakka® TpaekTopus GViiMua XapakaraaHamd. Bup wHeua xypurum-
Jlapaard MKKH aHHKI0BYHM Oenrura sra Gyirau M-aBToreHeparopsap Ba
VIOY curnan KYUaHTHPrHWIapH TYpP/apH MabiyMm. VYnapna Gepk &éku
O4YHK 3JIEKTPOH OKHII, OepK KM OUMK XasJKa IIakjJu sca pesoHaropiap
TYNIAMH  YJAPHHHT KOHCTPYKLHMSCHTA CEKHHIALUTHPYBYH CTPYKTYpa
Oynu6 kupamgn. M-typnu MkkM  ac606iu Kypuamauunr  (YiOY
TeOpaHHLINAPH aBTOreHepaTopy MarHeTpoH Ba YIOY curma KyBBaT
Ky4alTHPriYH) MULIALT NPHHLUMIH 2,6-pacMaa KypcaTuirax.

VIO samprn VIO wingm
Crupann

]
/

Karon i‘
{( J J,-" \J /K OILICKTOR
/
/

/

BnexTporap
[USES

2.5-pacm.

Xap ukkana acbobnapaa Vysrapmac IEKTP MalJoH KaTojaaH
aHoara #yHanraH, MaxcyC MarHHTIap XOCHI KWJaJuraH y3rapmac
MarHUT MaiIOH 3ca pacM TEeKHCIHIHra NEPNEeHNKYIAp HyHananu.
Hccuxnukum X1y axxpatuin yuyH acbobuiap/ia aHO/ CYIOKIHK EKH XaBo
OPK&JIH COBYTH/IaZMraH Maxcyc MacCHB KOPNycra ypHaTHIaiH Ba epra
yJlaHau.

Marnetpona (2.6-pacM) xaM 3/eKTPOH OKHMH, XaM Xanka 6yiina6
JKOHJIalraH pe3oHaTopiap TYIJIAMHAAH TALIKUA TOIraH CCKMHJIaILI-
THPYBYM TH3uUM EnuK GVmanu. Ac6ob AICKTPOHIAP OKMMH Haif3anap
laknuja rypyxnawanu. by Halizanap katon Ba anop Oyuuruaa o,
Oypuakiii Teanuia ailnaHau.

@, ra AKMH OynraH @, yacToTara CO3JaHraH PE30HATOpP THPKHILIK
€HupaH yramuran GyHJail OKHM yHJA 3JIEKTPOMAaruuT TedpaHuLILIapH#
Kysratagu. Maruerponna redepaumsianran YIOY curman pesona-
TOPJaH YHKApHUIIa/H.
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2.6-pacMm.

2.2.Tpan3ncTop/iu reHepaTOPHANT Y4 HIIl PERHMIADH

Tamxu xyzratuuwm FOU reneparopHyHr HKKH CXeMacH 2.7-pacMza
KeNTHpHIraH (61pH — GHIIONAP, HKKWHYHCH — MaiiZIoHHi TPaH3HCTOPIIH).

Tpanusucropnn renepatopuu Taxjunu Kyiugarn pexa Oyiiuua
aMaJira OIHpPHIIaIM:

1) xupuiura cuHycomnpan curnan Gepuiranuna acO0OHHHT BOJBT-
aMnep XapakTepuCTHKAacH €plaMuia YHKHIIMArH TOK Ba Kydnaml-
JIAPHUHT [AKIJIAPHHH aHUKJIAII;

2) reHepaTOPHHHI JHEPreTHK MapaMeTplapuHu: OHPHHYH TrapMo-
HUKaHWHT YHKHLI KyBBaTH P), y3rapmac TabMHHOT MaHOaH[aH HCTEh-
Mol KyBBatH P, Ba redeparopumur ¢oiijann Him Ko3(GHIHeHTH
N=Py/P a1 xucobnaui;

3) KMpMII CHTHAIHMHHHT KyBBaTh Pigp, Ba rerepatopHHHr Py
KyBBatH Oyitnua kyqadtupui kodduimenta K =P /P, Hi aHHKIALL

4)  muMpHaMHK, OKNaMa,  aMIUIMTYZaBuii  Ba  UacTOTAaBHH
XapaKTepHCTHKAIAPHU YH3HLL.

Bunonsip tpanzicTopia AHHAMAK XapaKTepHCTHKA:

SKy4naHum eTapad OyiaMaraH Ba derapaBui HIN pEXHMIAPHIA
HKKH coxaa akTuB (2) Ba kecuur (1) coxanapya (2.8- Ba 2.9-pacMrap);

Exywnannm oprikua 6yiran pexuamMaa yd coxaza kecnur (1), aKTHB
(2) Ba T¥HuHMI (3).

ByHaa KonnekTop TOKH MMITYJIbCHArd YyKypJIHMK HIITTH HYKTaHHHD
(i, Us —KOOpAMHATANAP) TYHHHULI COXaCHA KHPHIIH Ba KOJIEKTOP
N—YTUIIMHK O4MK XoJsaTra Yruum cababin coup oymazm.
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2.9-pacm.

Kyunannm etapnn 6ynmaran Ba uerapasuii pesxumIapia KeCHILTH
HIIJIa KOJUIEKTOP TOKH MMIYJIbCIapH KOCHHYCOHAAN maKira sra Oynanu
(2.10, a-pacm). By umnynsciapuy kypunumm 2.11-pacMaa KeATHPHII-
ran. Kyunanum oprukya Gyarad um pexkaMiapHia KOJUIEKTOpP TOKH
HUMnynescaapu 2.10,6,B,r-pacmiapaa kipcatuirad. Arap 0knama dakar
akTHB Oyiranga UMIysibcAa YyKypiuK naiino O6ynamd Ba yprana jkoi-
Jamany (2.10,6-pacm), 1oknamara cHFMM KYLIHJIraHga yHra cypuiaim

(2.10,B-pacM), HHIYKTMBIMK Kymmnrasga — wamra (2.10,r-pacm)
cypunanm.
a 6 @ .
2.10-pacm.

Tpansucropnu  reHeparopiapia  KydaiiTupunaaurad - CHrhal f

YACTOTACHHHHI OWIMPHJHIIM Ba derapaBuii 4yacToTara SKHHJIALIAIIN
Ounan oiiganu Hm koadpuipeHTH Ba ) YAKHII KYBBaTH KaMasii.
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Yerapazuil peaand
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2.11-pacm.

2.3. ABTOorenepaTOpHHHT BasHdacH, cAE(Iapra Oy IHHHIIN Ba
HILIANI TPHHIHNTH

AsTtorenepatopuuar (A) Basudacu 10U Ba YIOU TeGpanmiu-
NapHM reHepauusanamgad (Mmnad uukuuigad) ubopar. Al'ia ysrapmac
Tok mManGam sHeprusicinu IOY &xu VIOU Tebpanuuuiap sHepruscura
y3rapTUpUll amanra omMpiand. AlT paguoysaryBuM Ba paanokabyn
KWIYBYM  KypHiamiapi Tapkubura andarra KHpYBYH — Kackaj
Xucobrnanau.

ATl'su 6up Heya OGenrunapura kypa cHH(uapra OYimiI MyMKHH.
YactoTanap jauana3oHd 6OyiiMua yjap MKkkd karra OY Ba Vioy
rypyxiapra Gymuuanm. Yiap opacuaa taxmuuuii werapa 300 MIuun
TAIKKAI KAnaau. By epaa Oynjgan rawkapu doiiananuiaqurad 3JeKTp
samwkupriapu Oyitnda xam dapk Oymamu mymxus. FOY reneparopnapia
OyHpjaii 3amupiap YpHaTHAraH JOMMHH, Viou reHeparopiapuia
TAKCHMJIAHraH MapameTpin OYIumu MYMKHH, SbHH QHIep JTHHHsIApU
Ba TYAKHH YTKA3ruwiap.

ABToTeOpanMULUIap YACTOTACHHH CTabWiam yenyGnapu Kyhuma-
runap 0¥ MyMKHH:

— ojumii TebpaHnIn TH3UMIApUAaH Golinananuirad napamMeTpux;

— pe3oHarop cudaTiaa KBapll KpHCTALH QolianaHuiral KBapIyiy;

— IM3NEKTPHK pe3oHaTopiy ((akar YVIOoY Jrana3oHuza);
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— JOKOPH 3HEpreTHK CaTXJa JKOMalral aToMIapHH HHAYKIHATIAH=
rad Ky3ratui xucodbura MoJIeKYJ1Aap.

10 TTunan rokop /AMArnasonja HULTAHAHTAH — MOJCKYJAp
reHepaTopJiap acocai 4acToTa ATaloHH CHpaTHA] ¢oiinananAnanm.

DnekTpoH acbob TypH Ba cxemacu OYiinua Al'nap WUKKH acoCHH
rypyxra 0ynunamm:

— TPaH3HCTOp €KH 3JIEKTPOBAaKYYM acbob k¥
TecKapy anokajaH ¢oinanaHniLIg;

— reneparop YIOU auomuHu (TyHHENb, JABHH éxu [aHH AMOIH) -
maHbHi aKTHB YTKa3yBUAHIMKIH HKKH KyTOIH cuaTHaa KyUIaHHLILIH.

Annaparypanu 0OolIKa KHCMIapH GunaH y3apo TabCHpHIa Kypa
Al'nap aBToHOM pexum/a HIWIAHAWTaH, TallKH CHTHaJ OpKaJH
YACTOTAHM CHHXPOHJANl pPEKHMHIA HUUIAMIMTaH Ba  KypuiMa
TapKMOMIa YaCTOTAHH ABTOMATHK CO3Naii/iuran Typnapra axpaTijiaiy.

PamnoTexsuk Kkypwima Tapkubuaa  Qoiinanannmm - OyHuua
Al'mapHn Kyiingaruua akpaTHIl MyMKHH:

— KypWJIMaHHHT Gapua KackajjlapH Ba KHCMJIapH HINHHH CHHXPOH-
naliiiral  yacToTaBuil CTaGWIUIMIH OLIMPHITAH TasH4Y EKH STalIOH
Al'nap;

— yactota O¥iinya kaiita cosznaHaguran (1ny jKymiaajaH, 4acToTa
CHHTE3aTOPHU Tapkubuaa) AHana3oHIu.

A" wmuMHM KyHuzard acocuii mapametpriap XapakTeplanu:
yacToTajsap JManasoHH &KW Kalil KuiamHras 9acToTa KMHMATH,
IoKJaMajiard aBToTeGpaHUIIIAP KyBBaTH, YaCTOTAHHHT HOCTAOHJUIMIH
(Y30K BaKTJIH Ba KHCKA BAKTJIH).

Tebpanum Tuzummi ATHH HHFUJHIIAHE MKKH aCOCHH NPHHLHITH
OYIHLIA MYMKHH.

B BupuHun Typparm Alnapaa HOMUBHKIH TOK TeHEpaTOpH i (Ug)
KYPUHHLIZA TacapByp KHJIMHAAHIAH MEKTPOH ac000 KyinaHuIaaH (6y
epra Uy — Gowkapysunm kywiauum, 2.12,a-pacm). Teckapd anoka
3aH)KHPH XHcoOura TteOpaHHIl TH3HMIApHAaH CHIHAT KYBBATHHHHT
KHCMH 3JIeKkTpoH ac606 xupuiumra Oepunagn. KyualiTHpHiizad cyHr
Oepunrad  Tebpapumuiap HYKOTHUUIADHH — KOMIGHCalusmanr  Ba
aBTOTEOpAHMITApHH Gapkapop PEKHMHHM yuuad TypHLl  yayH
tebpaHMml  TH3uMMra Kaltagd. bynaa rTeOpanim  TH3UMHJAaH
OJIMHAZINTAH Ba sHa yHra Kaiitaguray TeOpaHHILIAp dazanapn
TEHIIUIUAaH nGopar GYarad CHHXpPOHJIAIT IapTH OaXkapHIIHIIH 3apyp.

nnaHrad Ba MycOar
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Al'1ap MKKHHYH TYPHHHHT acOCHHH Maxcyc reHepaTop AHOJUIapH
TAlIKWJI KHIAaAH. YIIAapHHUHT JKBHBAIEHT CXCMACH MaH(puii akTHB
yTkasyBuaHnMkka sra Gynamu (Macanau, BOJIBT-aMIlep XapaKTepPHCTH-
Kara TyIIYBYH OpaiiuK €ku acbobpa cHTrHalHH key KonuiH). ByHyaii
acbo6 TebpaHMIN TH3MMMra YyNaHraHuma YHIOArH HYKOTHIINApHH
KOMMeHcauusanai 4 Ba OYHHHI HaTHKacHia aBTOTEOpaHHLILIAPHHHT
Oapkapop peXHMH TabMHHTAHALH. MKKMHYK Typaard  Al'napHuHr
9KBHBAJIGHT cxeMacu 2.12,6-pacmua KeNnTHPUIITaH.

2.4. ABToTeOpaHAIIAPHANT YPHATIIIFAH peRHEMH

AI' ynaHraujas cyur ynna asroreGpaHuuiiap amruTyacu 0 gan
TO Ka”Hgaimup U, moMmuii kuiimarraua OpTajuraH YTHII kapa&Hu
Oynu6 yramu. T, naBoMuparu YTHIU skapaéHulaH CYHr KypuiMa aBTo-
TeOpaHULILIAPHHU YpHATHIraH pexumura yramu (2.13-pacm).

Kenr rtapkanran yu nykramu ABTOreHepaTop CXEMACHHHHI' MKKH
BapHaHTH 2.14—pacMpia KenTHpriray.

Cxemanapaan 6upunyn (2.14,a-pacM) CHFUMIM cxeMa OYnub yuuur
Monynu K=C;/C, ra TeHr, HKKMHYUCH (2.14,6-pacm) sca HHIYKTHBIIH
6ynu6 — momynu K=L,/L>ra Teur.

Xap HKKana cXeMa XaM HKKH KOHTYPJH cxemara HucbaraH, xam
bomka AI” cxemacHra SKBHBAJICHT cH(aTnra KapanrHmM MyMKHH.

CHIDKATAII Ba TaBMHMHOT 3aHXHPWUIH GHp TakTim TPAH3HCTOPIIH
AT' T¥nmuK cxemacu 2.15,a-pacMa, MKKH TakTiH cxema 5ca 2.15,6-
pacMaa KeNTHpUIraH.
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2.15-pacm.

2.5.KBapnJjig apToreneparopjaap

Al'mappa l"eHCpaLl,liﬂJ'I.aHaIlHI‘aH TeOpaHHIIAp YaCTOTACHHHHI
IOKOPH CTaGHIUIHIH Ba AHMKJTHIHTHHE OJMIN y4yH TeOpaHuml TH3HMH
cudartuma keapy wuwatmaagu. Bysgaii Alnmap  ksapwan  Alnap
neftwnaan. Keapn Tyrpm Ba TeckapH ITbe303JIEKTPHK  3(gext
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XycycusaTnapura sra Oynran xpuctammap cudarura kupaid. HOxopwu
4aCTOTAJIH 3JIEKTP MalJoHTa JKOMIAIITHPUIITaH KBapl AaBpHi paBHuia
MexaHHKk nedopmanusra yupalinu, Oy ¥3 HapbaTMiga YHHHI KHppa-
Jlapuaa JIeKTp 3apsa/UlapHH naijgo o6ynumunra onud kenaa (TYrpuiaH-
TYFpH nbe3zoaddexTHHHr naiino 6Ynuium). [eezoaddext xycycusrtura
100 paH OpTHK KpHCTalslap 3ra. Yaap opachja KBapLHUHI Mapa-
MeTpiapu crabun Oynarawiurd  cababnu  pajJMO3JE€KTPOH  anmnapa-
Typajapia KeHr KYJUlaHHJaau. BHpOK pe3oHaHC wacToTalapra siKuH
yacToTajllapfia y YpHATHIAraH MapaMeTpid 3KBHBAJIEHT KOHTYp Ounau
aJIMalITHPHIIAIIH MYMKHH (2.16-pacm). KBapiuu nnactHHanapia mMexa-
HUK TeOpaHWLUIApHHUHT TYpAH KYpPMHHILIAPH acoCHi 4acroraina Eku
rapMOHHKaJapHUHT OMpHIA amanra ouIHInd MyMKHH. KBapil kpucTanu
y4Ta: ONTHK, JEKTP Ba MeXaHHK CHMMMeTpusl YKura sra. by Yxnapra
HHucOaTaH Kaujaii Oyp4ak ocTH/A IJ1acTHHA KecHyiraHura OOFJIMK KBapil
KECHMJIAPHHHHT YHNIA0 TypliapH MaBKyil.

KBapuyii pe3sMHATOPHUHT TEOMETPHK YidamiapH, TedpaHuil Typu
BA TUTACTHHAHMHI KecHIU TypH OyiiMuya YHMHI acocuii nmapameTpiapu
KeTMa-KeT pe30HaHC 4YacToTacH @y, acinuk (J, curumiap Hucbaru
Ci/Cy, uactoTa TeMmneparypa kodpdummentn UYTK,, Ba pyxcar
3TUNAJIMTaH KyBBaT TapKaJIHILK aHHKJIAHAIH.

Typxym HumaG YHKApHJIAIAWTaH KBapIYIH pe3oHaTopHuHr YTK,, cu
(0,5...2,0)- 10° qer‘apaﬂapﬂa Maxcyc KBaplJiapia 3ca MablyM TeMrie-
patypasiapza 107 Hu Tamxun Kumagu, Oy olquid SJIEKTP KOHTYpnapra
Kaparaiga 2—3 maprara kam. KBapuiayu pe3oHaTopiapHHHL JKyJa I0KopH
acyumrd Ba YTKuuur kuyukiurd cababu Al yacToTaCHHMHI HOCTa-
Ounry KBapL[J'IH pe3oHaTop Tepmocra'rra sKofinawTupuaragaa Kyaa

xrauk 107 ra, aitpum naiitiapaa 107 107 ra tenr 6ynanu.
Ly
& 1
s

T

2.16-pacm.
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KBapiui pe3oHaTopiap/ia aBToTeOpanHILiap thazaBuit XapaKTepHc-
THKA/IA KASUTMKHHHT FOKOPH KHIIMaTHIra MOC KellaJiraH YacToTaa, SbHH
@; éku @, AKUHKAa Oyranu. @; vacToTaja KY3FaTHIUIH Ba KBapIUIH
Pe30HATOPH TECKApH ajoKa 3aHXKHPHTa KUPHTHIraH CXema KCHD
Kyananmitaad. Ksapiym Al'napHHHT Gynpait cxemacu 2.17,a-pacMaa
kentupuarad. 2.17,6-pacMa WHTErpal TypHaara KBapiu AT cxemacu

KEeJITHPUIITaH.
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2.17-pacMm.
HA3OPAT CABOJLIIAPH

1. FOKopH "actora remepatops pasudacu Himazan uoopar?

2. Tawky Ky3raTHIINM TeHepaTop aBTOreHepaTopAaH KaHJ1aH
(apknanagu?

3. DiiekTpon acGo6GNapHUHT Xap XuJ Typsiapu Gup-OupHIaH KaHAaH
hapxnanau?

4. Bunosgp Ba MaHIOHHH TPAH3HCTOPJH TeHEPATOPHHHI HII
NpUHIMIK HUMaJaH HoopaT?

5. Tproay reHepaTOPHUHT HIUIALT TIPHHIHIH HUMaJaH nbopatr?

6. KnuCTpOHNM TEHEPATOPHUHI HMIUIAIl  NPHHIHMIH HHUMalaH
ubopar?

7. O—rypaaru IOTJIHHHT HILIAIN NMPHHUANK HUMaZaH HOopar?

8. M—rypn# acO00iapHHHT HLIUTAN MPHHIHIIE HHMaaaH ubopat?

9. Kyunasrasnuk Oyiuua TpaH3HWCTOPJIH TE€HEPATOPHHHI yH HII

peXuMNapUHH aHTHHT.
10. TpaH3MCTOPJIH IeHepaTOPHHHI HerapaBHH HII PeKUM KaHzaai

AHUKIAaHaH?
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13 I CHEPATOp IoKNaMacuHuHT TYPH UMNYJIbC YyKypmurura KaH1ait
TabCHP 3Tagu?

12, ABTOreHepaTopHuHr Basupack numa?
I3. Tpansucmpnu AlnapHubr wkkp Y4 HYKTamu CXeManapuun
YH3HHT.

14. Keapuym A CXEMaCHHH YH3HHuT.,
15. Uuterpan TYypHIary kBapumi Al cxemacuuy YH3HHT,
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117 606. PATAOY3ATKAUYJIAPJIATH AJTOKA 3AHKHPJIAPHA
BA 'EHEPATOPJIAP CXEMAJIAPH

3.1. AsloKa 3aHKHpJIApHTa KyiliHIaaaras Tanadaap

IOY curuan manbau, anekrpoH ac6o0 Ba l0KIamMa opacHra KHpHIL,
Kacka/uiapapo Ba YHKHIN KackaJlapHHH aKpaTajurad ajoka 3aHKHP-
napu (A3) xyiiunagu. Mucon cudariia Ty3HIHII CXeMacH 3.1-pacmaa
KeNTHPHAraH HMKKH KacKaJJii IeHepaTOpHH KypuO uHKami3. AJoKa
3aHKMpilapura KyHuaard tanabnap KyHiaam:

1) acocuii @ wyacToTaja HOKIAMAHHHI Zy(@) KOMILIEKC Kapiui-
JMTHHE  yMyMHH  XONAa Zyp(®) KOMILIEKC KapLIHJIHIHra  TpaHe-
(bopmauusnam, y anexrpon acGo6 (DA) ydyH onTHMAI (Rye Kapmu-
JIMKKA SIKHH KM yHra TeHT Gyirad) XucobnaHaay. AKC X0J11a TeHepaTop
HOONTHMan pekHMIa HITaigu, Oynja YHHHT HHKHII KyBBAalH Ba
doligann ww xoddpuUMHEHTH KamasiH, LIYHHHIICK, y3aTHIafHural
CHIMHaJIHUHT  Oy3uJMLUIapH  BY)KyAra KenaiH. Xycycad, OH3HHHT
MHCONMMH3a arap MKKHHYM Kackaj y3aTKHYHHHT OXHPIH KacKkamu
O¥nca, yauur roxnamaci TYFpHIAH-TYFpH aHTECHHAHWHT Z4(®) KEpHIL
Kapuwunura &ku  QuaepHuHr Zo(®@), ki aHTCHHAJAH onjikH
Ky3HHiaquran MoCTalTHPHII KypPHIMACHHHHT Zyk( @) KaplIHJIHIH, K1
IOKODH FApMOHHKATAPHHH ~CYHAMPHIN YUyH Y3aTKHY HHKHIIITE
Kyiiunaguras ugukuim TeOpaHHul TH3HMHHHHL KHPHLI KapIIHJIHTH
Oynuum mymkun. Kackaanapapo 3aikupiaapia fokiaMa OYu0 KeHHHTH
Kackaya DAMHMHT KHPHII KApUIHIHTH XH3MAT KHTATH, ¥ OJI{HHTH
Kackan DAu yayH onTHMAN (Ro KApUIMIHKKA SKIH gKM YHra TEHT
Oynran) Z,,,(@) xapumimkka TpaHc(OPMALHATAHHIIH KEPAK. BupuH-H
KydalTHpHIn KacKaJHHHI KHPHII KapIUHJIHTH Manba reHepaTop €KH

YHUHr Oyep kackamu, EKH Yy3aTKHT KysFaTkuun ki UacTOTa
CHHTesaTopn ydyH ONTHMAN lokjamara fKui - OYIral Zyaup(®)
Z{@) HIKH

KapLIMIMKHE TabMHHENAU Kepak Oynamd. 3.1-pacmia yiap
Kaplumimiomi reHeparop Ky pUHHLIN/A TaCBHpIaHTak;

2) upkHm Ba KacKajlapapo anoKa 3aHKHpIApHHHHE MADILYM
KUDHLI  KAPLIMIAHKIADUHN Zgp(1@) FOKODH TapMOHMIATAD 4acTo-
Talapuna Ba mIyHra yXuwaim, GHKHMI Ba KacKalapapo aloxd AL
NAPHHUHE MabJyM UYMKHII KaplIHIHKIapHHH Z (M @) TABMHUHIAIIH
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Kepak. By miynra bornnkku, kyssaran KaCkamapaa DA koupara Kypa
HOYMBHKIIH pexuMaa wiwmadi . Tawkw ky3raTummy FeHEePaTOPHHHT
Ky cxemanapupa Oy kapmmnukmapuunr KHHMaTIapuuu  HucGaran
KHYHK €KH yIapHMHT acocuii JacroTanaru KMHMaTiapura conmu-
THPpHIITaHZa HHcOaTay FOKOPH OYIHImmuN TabMumman erapiu. Maca-
JTaH, PE30HAHC IOKTAMAalTH JlaMIay TallKH KY3FaTHLLLIK FeHepaTopiapaa
OAATAA |Zyp(1 ) |<<|Z, .o D)\, (Zyufn )<< Zyp( @) wapT baxkapunanu Ba
Ly SunaH 6Mpra namma AHO/IM/A Ba KHPHMIIHAA KYYTaHHILHY FapMOHHK
Waira SKuH OYNIHIE TabMHHAaHAY. Brpok Gurapmonni pexknmaa
HULIai auran reHepaTopnapia Ba IAKNNAHTHPYBYY KOHTYPIIH KanuT

byunan tamkapu, anoka 3aHXHPIIAPH NapazuT Tebpannaphy BY)KyI-
Ta KemuI XaBGUHH MHHMMyMraua KaMaHTHpHII Ekn ymyman Oy nmac-
JUIHTa SPHIIHIOE YYyH ajoka SAMKHPIIApH KYNPOK nacTpok pa mm

KapIIHIHKIAPHHA TabMHHJIALIH kepak 6¥amu;

3) ynapHuHr KYBBATIADH pyxcaT sTuiray KHHMaTAaH omu6
KeTMaciury y4yH loknamana fOKOPH rapMoHuKanapuu yimna6 KOJH11I
(bmeTpam) Kepax (keHHHIH kackan KUpHIIKMAA, aHTeHHana Exn YHHHT
OXMPIrH Kackaj yd4yH MOCIaITHpP UL KYpHIMacu1a);

4) ce3nnapcus xyspar HYKoTHIITapHHK TAbMHHIIAL, SBHH acocif
HacTOTa/la aloKa 3aHKHPHHHHT YOKOpH Qoiigany um ko3 drIHenTHHY
TabMHHJIALL;

5) KeHr auanazommy TeHepaTopiaapaa wiryy Hacroranap nuana-
30HKaa Oepuirau XAPaKTEPUCTHKANADHH caknab kommuy, Xycycan,
YJapHH KyPHLIZA MINYH YacTOTAHUHI OPTHIIH Ounan snekTpon acGod
KHPHIII Ba YHKHLI CHFUMTapH YTKasyBuannuiiapu pa YNApHHUHT YuKH-
1apH MHAYKTHB KapLIHJIMKIapHHH OPTHIIHHU Xucobra omumg 3apyp
OYnamu. Bynnan TalllKapd, KeHr Ouanazouin aJloKa  3aHXKupnapuma
SJIEKTpoH ac6ob KysBartu Oyitnya KyYalTHpHII Koa(pduimentrny
HacToTara GOFIHK KaMalMILMHH KOMOCHcalusnam kjana TYTHIHIIN
Kepak;

6) Gepunran TebpanuIIIap KyBBaty, TOKJIap Ba KyunaHuumnappa
HIUIAIIHA K¥30a TYTaaH.
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3.1-pacm.

OXHpru Kackaji YMKHII a10KA 3aHKHPIAPHHH KypHLLA OGepuirad
(ki wmuwyM  yacToTamap JManasoOHMAA), MaKCHMAI (oiinana  HIl
Koa(hpuunenTHy Ba TeOpaHUDl KyBBaTHHH IOKOPH CaTXHAA HIIIall
HMKOHUATHHH cakjaral XoJija loKmamaza IOKOpH rapMOHHKalapHi
(unpTpnammy jokopu mapakana OJHINNA TETHILIH Kapama-Kapiid
Tanabnap kymmiaamgu. 1llysuar yuyd Oy epna KymuHYa IOKOPH
FapMOHHMKANAPHH ~ QUIBTPJIALI ~ MacalacH  y3aTKIHHHHE anoxuaa
YpHaTunaauran unkHi TaGpaHuII TH3UMH OJIHO KyHHIazM.

3.2. Pezonanc aJ10Ka 3alKHPJIH reHepaTopiaap cxeMalapu

Peszonanc renepatopnap (Top JHATIA30HJIH) aJloKa 3amKHPIapHHH
KYpHwI aBdsaimuknapiay opaiuk (factiabki) Kackaniap MHCOJIHA
KYpH6 yuxamus.

By epma 1oxopu rapmonmka (uibTpauHsAcHra Ba doiinana KL
Koaduimentura xarta Tanab Kyiumamd, anoka 3amKHPHHE COAA
POcTiamra pa HasopaT—ya4oB acbobrapy KaM OynauIHra HHTHIRHATH.
Jamnamm reHepaTopHUHI KacKauiapapo 3aHKHpHIAr LC; KOHTYp
KYpHHHILIN 3.2-pacMjia KEJITHPHIITAH. Keiigurd xackaq OunaH CHFHMITH
anoka C,, C; GyyBuunapumaH Ty3uwirad. BIOKHPOBKATOBHH B
@Kparysuu C, KOHZEHCATOpIap, MyHHHIACK, Lg, Apoccen aHoj Ba TYp
CHIDKHTHIN Ky4aHUIIIapPUHA TabMAHIIAKIH.

[Owrama 6ynu6 C,y, CHFUM OpKaiIH [IyHTJIAHTAH UKKHHYH JIAMIa
KUpHII  KapmaauruHuur OMpPHHYH TapMOHHKA oyiinya Rep =Uy/I;
Pe3ucTuB kapmmnury xucoOiaHaid. BHpHHYH JaMra yyH OupHHYU
Tapmonuka Gyiiuua Zmp(w)=Rm HKBUBAJIEHT HOKIaMa KapIIWIHIHHH
CTabunnam y4yH, [WyHHHIJEK, KyBBaT Oyiinya Ky4aHTHPHILI koaddu-
UMeHTHMHH kaMaliiHHM XucobHra reHeparop mimMHUAT OapKapop-

C5_1 Ba
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kepak. By 1rynra G0FIHKKH, KyBBaT/IM Kackaanapaa DA Koujara kypa
HOYHM3HKJIH pexumaa Hiaian. Talkd KY3raTHUUIH FeHEPaTOPHHHI
Kyn cxemanapuaa Oy KaplUHJIHKIAPHUHT KMHMaTIapHHu HucOata
KHYHK EKH YIapHHHT acocuil yacroTajard KuHMaTiIapura coJiuui-
THpHAraHja HucOaraH IOKOpH OYIHIIMHM TabMHHIAUI eTapiii. Maca-
JIaH, pe30HAHC IOKIaMali JIaMIIalH TallKH KY3FaTHLLIH 'eHepaTopaapia
0AaTAA | Zyup(n O)|<<| Zocal @), | Zuus(n Q)| <<|Zyeup( @)| mapt baxkapuiany Ba
ury 6unan GUpra Jamna aHoJMJa Ba KMPUIIKHA KyWIaHHIIHH FapMOHHK
[makiara sKHH OYIHIIM TabMMHNaHaay. BHPOK OMrapMOHHMK pexumia
vimnaiiaurad reHepaTopiapia Ba IHAKUIAHTHPYBYH KOHTYPIH KaJIMUT
reHepaTopjiapfia ajoKa 3aH)KMpJapH IOKOPH TIapMOHHWKanap YacToTa-
napuaa MablyM KHPHII Ba YHKHII KapOIHIHKIapura sra Oyl Kepak.
ByH/aaH Talkapy, ajoka 3aHxKHpIapd napasuT TedpanumnapHi ByiKy -
ra KemHin XaB(pHHH MHHHMyMraya KamMaiTupui €kd ymymaH Oynmac-
JIMIHra SpUIIHIOHM YYyH aJIOKA 3aHXKUpJIapH KYNpPOK MacTpOK Ba ML
OHalla30HHdaH I0KOpH JacToTalapia eTtapjnta IOKOpH KHpPHII Ba YHKHIII
KaplIHJHKIapHHH TabMUHJIAIIH Kepak OYiaiu;

3) yjnapHHHr KyBBaTJiapy pyxcaT OSTHIraH KuimaTian ouHo
KeTMacJIMIH yUYyH IOKJaMajJa IOKOPH rapMOHHKAJIApHM ymnad Konmwin
(punbTpnam) kepak (KeHHHIH KacKaj KHPMIINWAA, AHTEHHAa EKH YHHUHT
OXHPIH Kackajl y4yH MOCJIAIITHPUII KypPHIMACHIa);

4) ce3unapcu3 KyBBaT HYKOTHIIIAPWHH TabMHHJALI, IbHH aCOCHIt
4acToTajia anoka 3aHKHPHHUHT I0KOpH (Qoiiann uin koaPUuIHeHTHHH
TabpMUHMIALL;

5) KeHI AMana3oHjM reHeparopiapia HIUYH dYacToTajap axana-
30HHIA OepuiraH XapakTepUCTHKAJIapHH caknad xomumn. XycycaH,
yJapHH KypPHIIJA MITYH YaCTOTAHMHI OPTHINHM OMIaH 31eKTpPOoH acbob
KHPHII Ba YHKHII CHFUMIIApH YTKa3yBYAHAMKIAPH Ba YIapHUHT YAKULI-
Japy HHAYKTHB KapIUHJIMKJIapHHH OPTHINMHM XucoOra omuum 3apyp
OYnamu. ByHpaH TamkapH, KEHT JMAnma3oHIH ajloKa 3aHKdplapuia
3IEKTpOH acbob KyeBatH OyitMua KkyualiTupuim Kod(pdunueHTHHN
yactoTara OOFJIHK KaMaifMUIMHH KOMIEHCAUMSUIAN KY37a TYTHIMIIN
Kepak;

6) 6epunran TeGpaHMINIAp KyBBATH, TOKIAp Ba KywdJlaHWLIIApAa
HIUTAIIHY KY31a TYTamIH.
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3.1-pacm.

OXHMpru Kackajl YMKHII @JI0Ka 3aHKHPNAPHHH KypHiuga Oepuiran
(kM MMM YacTOTANap JMANa3oHMAa), MakcuMman Qofijamm HII
ko3(pPUIMEHTHHH Ba TeOpaHMII KyBBATHHH IOKOPH CaTXWJa HLIjall
MMKOHUATHHH CaK/iaraH Xojija loKiaMana IOKOPH TapMOHHKaJapHH
(GuALTPIAIIHM FOKOPH jiapaXkajia OJMlira TerHiuld Kapama-KapiiH
rtanabnap kymmnamd. Illysusr yuyn Oy eppa KYIHHYZ HOKOPH
rapMOHHMKaJIapHu  QUALTpJIAIl  MacanacH — y3aTKHYHHHT — aloxuza
ypHATHJIAJIIAH YHKHII TAOPAHULI TH3HMH OJHO KYliunagu.

3.2. Pesonanc aJIOKa 3aHsKHPJIH TeHepaTopJap cxeMalapH

Pe3oHaHc reneparopnap (TOp AHANa3OH/M) aloKa 3aHXHpPIapHHH
Kypuil aB3aIHKNapHHH opaluK (JacTiabku) Kackaajiap MHCOJIMZAA
KYypud YHKaMH3.

By epaa OKopH rapMoOHHKa (uibTpalusacHra Ba QoHaamu HuI
koadduipenTira karra Tanab Kylunazu, anoka 3aHXHPHM copana
pocTiamra Ba HazopaT-ynuos acbobnapy kam OYauivra HHTHIHHAIH.
JlaMnanM TeHEpaTOpPHHMHI Kackaapapo 3awxupunarin LC; KOHTYp
kypunumn 3.2-pacmia kentapuirad. Kelinnru kackan Onnan CHFHMIM
anoka C,, C; OYmyBumnapuman tysuiarad. biaoxuposkanosun Cs, Ba
axparyBu C, KOHJIEHCATOPJIAp, LIYHHHIJEK, Ls APOCCEn aHOX Ba TYP
CHIDKMTHII KYWIAHHWIIAPHHH TabMUHIAH 1. —

10xnama 6ynu6 C,,, CHFUM OpKaau WIYHTJIAHTaH HKKHHYH JIaMIa
KMPHII KAPLIMIHTMHMHT OUPUHYM rapMOHMKa G¥itnua R, =Udly
PE3MCTUB KApUIMAury xucobiananu. BHPHHUH Namna ydyH OHPHHYH
rapMoHuKa O¥iiuua Z,,,(@®) =R, SKBHBAJIEHT IOKJIaMa KapHIMTHTHHH
cTabunnam y4yH, LIyHHHIAEK, KyBBarT OyiiMua kyuaditupum kodddu-
LMEHTHHH KaMaiMImuHu XHcoOHTa reHepaTop HMUIMHHHT Oapkapop-
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JIMTHHH OIIMDHII Y4yH HMKKHHYH JAMIaHH KYMHHYA R, Kymumua
PE3UCTOp OpKaiH KHpHII O¥iinya wyHTIaHaH.

Céni
Lénl; Uc2

c2 r

c IL o [ C‘xup.
C3|r1ea

e
]E’!én.?

3.2-pacwm.

Ry, PE3UCTOPHHHI KHHMATH R,,, KapIUMIHKAaH Kyn MapTara
KHYHK 6yna1111 IIIyHUHr YYyH OJIAMHIH Kackajla XOCHJI KHJIMHAIUIaH
P;=0,5U,"/ R,, KyBBaTHUHT R.=0,5U 2/pr KHCMH HKKHHYH JIaMITaHHHT
Typura Oepunanu, Gomka 6up Piy,=0,5U; o R KMCMH 3Ca Ry,
pe3ucTopaa TapKanaaH.

fOxnamabuHr Ry =Ry R/ (Riguu+ Riwp)  HATHHKABUH  KapLIMIHIH
ONJIMHIH KacKajl JlaMrnacd yuyH R, KapUMIHKKa TpaHchopma-
LHsTaHaIH.

IOKopu rapMoHMKanap 4acroTanapHia ajjoKa 3aH;KHpJIapH KHPHII
Ba YHKHII KapUIMIHKJIapH TaXMHHaH Moc paBuuiaa C; Ba C3 cHFUMIAp
OpKaJli aHHKJIaHaJd. Arap CHFHMIap etapiuya karra 6ynca, apHu 1/@

(C1HCa) <R, ﬁ O6ynca, OupHHUYHM namna adoIMAArH Ba
al(l, +

HMKKHHYH J1amna Soumkapyuil TYprHaard KyWwiaHHIIHHHT TAPMOHUK IAKITH
TabMHUHJIaHaIH. by mapriapaa kyunanuinu tpaHchopmanus (6yamm)
ko3 dunuenTH ¢dakat CHFMMIIAp OpKaJlM aHWKIaHA/H Ba YacToTara
OornuK 6¥IMaiiu:

U U, =C (Cy +C, +Crp)

KOHTYpHHMHI WHIYKTHBJIHIH OHPHHYM TapMOHHMKA YacTOTACHIa—
pEe30HaHCra Co3JaHtil [apTHaH aHUKIIaHAH:
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@ =1 JL(C, +Cogye +C1(C; +Cyip) (C; +C;5 +Crgpp)

C, anoka CHFMMH KapLUIHIHKIAPHH TpaHcopMamusuial apTH
OpKaJIH AHHKJIaHaIH:
Romw ! Riog =[(C; +C3 +Cigp)/ C, T .

By myHocabat OupuHuu namna Gepamuran P;=0,5 Uaz/ Rows B2 Rigu
xamaa Ry, KapUIHIHKIapuaa Tapkanamurad P,.=0,3 Ucz/ R, KyBBaTIap
fasaHCH APTHAAH Kelnb YuKaam.

CuFuM alloOKanu 3aHKHpH OMp TOMOHJaH Kyiimparujiapra HMKOH
Oepaju:

1) Cyy Ba Cyy JNamnagap CHFUMIADHHH OCOH xucobra oJIHII
MyMKHH (OH3HHHT MHCOJMMH3a Moc paBumja C; Ba C; nap y4yH ugo-
janadraf). ByHaa KyuumMya napasuT KOHTYpIap By Ky/ra KeaMatiiu;

2) L Ba C, snemeHTnapHi 6up BakTaa y3rapTupuul bunax bepuirad
yactoranap nuanasonujga LC—-KOHTYpHM co3naul Ba Kaiita CO3JaIiHH
amanra omrnpuil. Bynna R,/ R, 10KIaMa KapluuJIuKJIapHHHHT TPaHC-
popmanusnam  koapduunentn Ba U/ U, KyunaHHILIap Oy m
koa(pHLHEeHTH Y3rapmacian caknanulb Komamn.

boiuka TOMOHZAaH, Pe30HaHC anoKa 3aHKHpPNapHHH KYJUIAHWIHIIA
KaTTa KOHTYp ToKjiapura (Kywianumuuiapra), LC »neMeHTIaplartd
peakTHB KyBBaT/iapra Ba JIeMak, yjiapjaru KaTra HyKoTHLLIapra onub
Kenaiu.

3amoHaBmii paauoysaTkuunapaa, GupuHyn Hasbataa TpaH3UCTOPIH
paaHoy3aTKH4Iapaa, Kackaylapapo samkupiap [—CHMOH, II-cuMOH Ba
T—CHMOH KOHTYpJIap KYpHHHIUHAA Kypwiajad. MociamTipyBid I=
cuMoH, Il-cumon Ba T—cHMOH 3amwxupnap Oyiinama TapMOKIaA
HWHAYKTHBIMK, KYHIATaHT TapMOKJAa CHFHM YJaHraH nact 4acToTalH
¢uneTp KyprHHUKAa Oaxkapunaau (3.3-pacm). Bynna rapMOHHKaJIapHH
sxuM QuibTpiall TabMHHTAHWIKM Owian Gup BakTaa TpaH3HCTOPJAp
YHKHIUIAPW WHIYKTHBIHKIAPH BAa YHKHIN CHFHMIAPH MOC PaBHILAArH
LC—anementnapra  HucOGaTaH  oco  ynawaan — €ki aI0Xpna
MOCJAUITHPYBYH 3aH)KHPJNAPHM TalUKuA Kunajgu. HuxoaT OyHjai
tebpaunm 3amkupiapu  10...18 I'Tiy raua wacroranapia — Maxcyc
JKUIICTALITHPHITAH 3NEMEHTIAp KYpUHHMIIKAAA (ToKnap, Ky<€IaHHILIap
Ba peakTHB KYyBBATIap caTXJapH YHHYa IOKOPH 6ynmarasza), Xam
100...300 MI'll maH 10KOpH dacToTanapjia y3yH JHHHANAD KHCKa
Gynaxiapd acocHJa TakCUMJIAHTAH KYpHHHIUZA eTapiM4a OCOH
HIITTATHIIAIH.
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3.3-pacm.

Mocnawupysun I'~cumoH samkup Gepuirad @ yactorana (3.3,a-
pacMna R;>R;) R, Ba R, pe3sucTHB KapLIMIMKIAPHH 6epunraH
TpaHchOpMaLMACHHH TabMHHJIAH M. Mocnamtupysun T—cumon Ba I1—
CHMOH 3amxupnap (3.3,6,8-pacM) MKKH KeTMa-KeT yjaHraH [ —cHMOH
3aHKUPJIAp KYPHHHLIMAA KypHJIa[H, IIYHMHT YYyH KapllHJIHKIapHH
MXTHEPHH HucOaTnapura pyxcar Gepunagu (R; katra &ku kuumk R,
nau). Var 3aHXHP R; KapIUMIMKHH KaHJalaup R, kaplIHiHKka, uar
3aWKUP 3¢a Ry KapIIMIMKHK R; KaplIMIHKKa Tpandopmaumsanaiim. -
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CHMOH 3aH)KMpla R/ kapmmumuk R; Ba R; KaplUMIHKIApHHHT
KHYHTIHJaH KHYHKPOK, T—cumon 3aHXKHpia 3ca dKCHH4Ya Ram KapIlIHJIHK
R, Ba R, KapuIMJHKIAPHHHT KATTACHJaH KaTTapoK TaHjIaHalH (3.3,1-
pacm). Illynpai kunud, T-cumon 3amxuprap R, Hu Ry ra, KeHHH 5ca Ry
HU R; ra TpaHchopManunanx.

BunoGapuh, ['-cMMOH 3aHxupna HYKOTHILIAp MHHHMaJl KaM Ba
r=R;/R> Tpaucopmaums KodpuuueHTHra OponopuuoHan OyiraHu
vayn '—cumonpan Il—cumonra €ku T—cumoHra YTHIN HYKOTHILIADHH
MHHHMara HicbGaTan kymaiiummra (3...5 MapTa Ba yHIaH OpPTHK) OJHO
Kenazu.

Iyuuur yuyw [—cumoH 3amkupnad [l-cumonra Ba T—CHMOH
3alKHpra YTHII FOKOPH TapMOHHKanapHH (GUIBTPJAIIHH OILIHPHII,
CO3JIAHMIIHK Ba KailiTa CO3JlaHHLIHE Kynaiimuru, L Ba C 3I€MEHT-
Jlapjard MOoCHalmiTHpPHLI 3aH)KHpJlapHjaa jaMiajap Ba TpaH3HCTOphap
MHIYKTHBIMKJIAPH Ba CHFMMJIAPHHH XMCOOTa OJNHII Makcaara MyBOGHK
OVnanu. Xycycau [I-cuMoH 3aHHpaa R KapIIHIHK Kamalranja €k
T—cumon samxkupna R, xapumumk oprramja ynapAa KyBBaT
HYKOTHILJIAPDHHHHT OpPTHIIH xXHcobura  yJapHHHT  PE30HaHC
XYCYCHATIapH OPTafH, YTKa3HIIl HACTOTAIAP MOI0CAcCH TOpasIH, FOKOPH
rapMoHHKaJapHH GuabTpaaln cudaTy opTaau.

WkkuTa KeTMa-keT ynaHraH [—CHMOH 3aHXuUpJIapHH Kackazijapapo
tebpaHuil 3aHikHp cu(aTHaa ylaHMmmMra mucon 3.4.a-pacMia Ken-
THpHJIraH, by HMKKH 3aHKMpJap HKKHHYH TPaH3HCTOP KHPHIN KapUIHiIH-
TUHHMHT Pe3UCTHB Y3rapMac Tallukiil STYBYHCHHH OMPHHYM TPAH3HCTOP YIyH
ONTUMAT IOK/IaMA KapIIWIHIHIa KeTMa-KeT TpaHcopMa-1HsIai Iy,

K¥nuu4a reneparop (OHp EkH KyN KacKauii) anoxuja Tyrauianrad
KucM (Moayn) Kypuuuluupa iturunamu. By xonna OHpHHYM Kackaq
KHPHILHTA KY3FATKUYHH ynaiaurad kaOemHHHr TYJKHH KapIIHIHIHTA
MOCHALITHPHILI YUYH 3aHKHP KYHHNAaH, OXMPrH Kackal YHKHIIHAA 3¢a
foknamara Gopazuran kaben GMIaH MOCTAIITHPHIN YIYH 3aHKHD KyHH-
naau. bynpaii samxupaapuu Muconnapu 3.4,6,B-pacm/ia KeJITHPHITAH.

Mocnamrupysun I'—cumon, T—cumoH Ba IT-cnmon 3amkupaap 6Hp
yacToTajarn HXTHEpHI Ioknama KapIHJIHKIapHHA TpchcbopMauHﬂ-
naiign. ByHnait 3amxHpIN reHepaTtopiapHi YTKa3Hil OpalHKIapu Aesap-
g 10...20 dousnu Tamkun Kunamu. KeHrpox yTkasuil opaJHKIapHaa
yacrora G¥iiHua Komnaw koapduuuenTH K =fogopi/fuacn=1,F... 1,2 6§1-
ranja ajoka 3aHXHpH macT vactotanu ¢uiptiap ([UP) - IMUD-—
TpaHc)OpMaTOPIapH KypHHHILA HuFuiaad. Yioap OHp Heya KeTMa-KeT
ynaHran [ —CHMOH 3amKHpIap/iaH Taukua Tonaau (3.5-pacm).
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Ex

Zxno=50
i 75 Om

Znok=50
Ak 75 Om

3.4-pacm.
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By TpancdopmaTop, IIYHHHIIEK, Ry, KapLIHIHKHH Ry Kaplid-
JHKKA Opgep JAH @y, IA4A HITYH YACTOTA OPATHFAAA Ry, T2 HHCOATAH
AZ,p pyXcar STHIIAJMIAH OFHILTH Ba 1y OuiaH OHp BaKTAa @ Dogopu
yacTotanapuaa (GuabTpaam Ownad WXTHEPHH TpaHC(OpMalHsATam
TabMHHIAHATH. F=R,/R,,. Tpanchopmanus KodQ@HIUHEHTH KaH4a
karta (€xu KHuuk) Oysca, Oupuman dapk kunamu, 4Z,, pyxcat
srunanurad Gapk kKamya kuuuk GOynca, Ky vacrora GyiiMda Kormmail
koa(hduumeHTH wyH4ya karra OVmaau, I'-CHMOH 3aHKHpiap COHH Ky
tanab kunuHaau, sbiu ITYd-Tpancdopmarop Mypakkab Ba YHH CO3/AI
kuitne 6ymazn. Wlynunr yuys TTYO-rpanchopmaropiap espan r</0
éxn r>0,1 Ba K/<2..3 Oynramupa kyunamwiagn. Bynma ITH®-
tpaHcopmarop LC—3eMeHTIapH coHu 6-8 TajaH OUIMAciHIH Kepak.
[TYd—Tpancdopmatopaan doiiananunran cxema 3.4,a-pacMaa KenTH-
pWJIraH.

Lm

TOF
FT T 1

Rrup/Riok>1
Zxmp= Rup

a)

N

Reup/Riok<1
Ziup » Reup

6)
3.5-pacm.
HA3OPAT CABOJLJIAPH

1. Anoka 3aHXHpJIapUHHHT TYPJIAapHHH alTHHT.
2. Anoka 3aHkMpu Kaujaii Basudanu Gakapaan?
3. T-cuMOH anoka 3aHKHPHHHHI CXEMAaCHHH YH3HHI Ba HILIALI

IIPHHIHMTHHA TYITYHTHPUWHT.
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4. '-cHMOH ajloKa 3aHKHPHHMHI CXEMACHHH YW3HHT Ba MIIIALL
MNPHHUHIHHNA TYIIYHTHPHHT".

5. II-cMMOH ajloKa 3aHXXKMPHHMHI CXEMacHHH YU3HWHT Ba MLUIALI
NPHHIHTIHHA TYLIYHTHPHHT.

6. bup anoka 3aHKHPH TypHAAH HKKHHYH aloKa 3aHXKMPH TYpHra
yTHAraHZa KaplWIMKIApHM TpaHcopMauusnall Kaunaili amanra
OIMIMpHIAIH?



1V 606. TEBPAHUIILJIAPHU BOIIKAPHIIT
4.1.Amnnllwﬁaanﬁ MOXYJISINHS

AMIIINTYAaBHH MOJyAsLMsA A Y3aTHIaAUraH axO0opoT KOHYHHTra
MOC paBHLUoa MOAYJIsAUHATIaAHANUIaH HOKOPH 4aCTOTAaCH TalllyBYH CHIHAJl
aMIUTHTYHacH y3rapaau. LLyHHHI y4yyH TOHan MOAYJsSLHAIaHIHraH
CHIrHajaa IOKOpH 4acToTajlH MOAyIAluHAJlaHaqurad CcHIrHall Y4yH
MareMaTuk udoaa Kyiinaarnya Kypuauinga oynanu:

u(t) = Uy (1+ mcos Cu) cos oyt (4.1)
oy epra, m=U,,,y/Uy < l-aMIUIHTYAaBHH Moynsuus Ko3(pQHUHEHTH,
@g—TalllyBYH TeOpaHHILIap YacTOTaCcH.

Ocumnorpad skpaHuaa KysaTtHml MyMkuH Gynran (4.1) ¢yHk-
LUHAHHHT rpauru 4.1-pacMaa KeNTHPHATaH.

2 4

-2 1. 3
-10 =5 0

4.1-pacm.

2
—
(=]

Xanakuminapra 6apIoUUTHIHTH 6YHHYa aMIUTHTY 1aBHif MOAYIALHA
qacToTaBHii Ba ¢azaBuii Moaysuuanapra Hucbaran nacr, UyHHHT yIyH
3aMOHABUH paqUOTEeXHHK TH3UMIApAa AaMILIUTYAaBHH MOXYIALHA
Aedapiu  Kymnauuiamaiigu. Jlekun ysox Hwuiapnan OepH MILTATHIHO
KeJMHAETraH y3yH, Ypra, KHCKA TYJIKHHIH TH3MMIApAa aMITHTaJaBHH
MOAYJIAIHS KY/laHHIaIHu.

AMNIMTYNaBHH  MoAynsLHs Y3-Y3uJaH KY3FaTHLLIM TeHepa-
TOpIap/a acocaH YMKMIN EKH OpaTHK Kackaqlapia 3IeKTpoH acob-
napyna 6up €ku OHp Heva 3NEKTPOUTapHJa KY4WIAHHIUHH Y3rapTHpHIL
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itynu Gunan amanra omupunaau. [lyHra Kypa, TPaH3UCTOPJIM IeHEpa-
TOopJjapaa KOJIJICKTOPIIH, OazaBuil Ba OMHUTTEPJIK, JlaMNalii reLepaTtop-
jgapia aHodjlH, aHOIJIH—3KpaHJIH, T}?pHH Ba KaToOdJIH MOIyjadLHsAapra
axpatunagn. Opanuk Kackampiap HOY  mMoxpynsuMsanadrad Tebpa-
HULLIAPHHM KyBBaT Ky4YaWTHPHLLI pexKUMMJa viuiakju. PY Ky4yadTupuiu
TPAKTHHUHT YMYyMUH Ty3uIHLI cxeMacH 4.2-pacmjia KeNTHPHIITdH.

P Opamx 101 Urzgmm FOU P
— P kyuaitriprir "l syuaimiprin ’
A 4 3
Py
Dnektp . )
TABMHHOT —» Momnynarop [— Uyoq(7)
manban
4.2-pacm.

Vaarunaauran ax0opoT MOmynsTop KHupuiupra Oepuiaiu Ba Ky-
yalTupuiIraHaaH cyur P, KyBBaT/IH MOAyJsAUMsnaianran curan 04
Kydaiitupruura Gepunami. P,,, HUHT Tanad KUIHMHAQHUTaH KHAMaTH P,
IOKOPH uacTOTajM TebpaHHuuiap KyBBaTura, m kodpduuumenTHra Ba
moayasuus  yenybura Oornuk. LyHuHraex, o21exTp TabMHHOT
MaHOauHMHT Py, Tanab xkuiuHagurad KuiiMati Xam, 6y mapamerpnap
OpKaJ¥ aHHKIaHaIH.

AMNIHTYA2BUH MOLYAUMSHUHT HCTIrad ycnybuaa yura acocni
pexkuMra: THHY (EkM TaulyB4M), MakCHMasl Ba MHHHMMAaIl peXUMIIapra
axcpaTiiagd. Moayisiuus skapaéaua Moayssiuusananaauran O kac-
Kan pexuMH y3rapub Typanu. Makcuman pekumra tebpanuinap
aAMIIIMTYJaCUHHHT MaKCHMaJl KHHMAaTH, MHHAMAN PeXHMIa — MHHHMaJl
KMHMaTH MoC KellaJd, THHY PeXHMIa 3ca MOIYJIALHA Oynmaiiu.

JOY  tebpaHumiiap — aMIIMTYAacH  Ba  KyBBaTH  TOHal
aMILIMTYAaBHI MOy IsiuMs @ Kyiinaard KoHyH 6Yiu4a y3rapaau:

U,p = U, L+ meosQu), B = B, (1+ mcos Q1)

42



y udonarn mysopux HOY CHrHajiHMHT OHMI KWFMAaTH THHY,
MAKCHMaJT Ba MHHHMAJ pexumiapaa Kyiuaard MyHocadbatiap opKaiH
Oornanras:

P

lLuare

= P (14 7)1 Proy = Pran (1= ) (4.2)

Onuii  KuiiMaTiapiad Tamkapd MOAYJNALHsIaHIUTaH  CHIHAN
naspu T napomuzard IOY tebpanuiuiap Ypraua KHAMaTH XaM MyXHM
xucobaanaju:

A

1ypma

Oxupru yura opmynaiap 6yiinua m=1 6yirasia Kyiunaruiapra
sra OynamMus:

T 2
= %jp,m(l +mcos Q) dr = [1 + ”’TJPM,. (4.3)
) 2

s s = 03 Py = 15 P -

[lyan TabkumiaiiMH3KH, AMIUIMTYAaBHH MOAyNsLHsJa reHepa-
TOPHHHI MaKCHMal KyBBATH TallyBuH (THHY) PEXKHMHIArduiaH TypT
MapTa KarTa OYJIHIIH Kepak.

AMDIHTYA@BHIT MOAYJisuMs TeOpaHHUUIAPHHUHT crneKTpHHH (4.1)
dopMyllaHH  TPHTOHOMETpHS KoujadapHra MyBo(MK KyHHzars4a

aHHKJIaHaAaH:

= 4lew; P] 1ypma

u(t) = U, cosayt +0,35mU, cos(a, — Q) +0,5mU, cos(a, + Q). 4.4)

(44)nan my xenn® uyMKaAMKH, TOHAN CHTHAUIM aMILIMTYIaBHii
MOAYNSALUHMAAa TeOpaHHIUIap CHEKTpH KyHHJarH y4vra 4YacTOTalH
TALIKHI 3TYBUYHIapra sra 6ynanu: @, (TauryB4d dacroracH OMIaH Moc
TymamH), @y-Q (nactku €H), @p+Q (rokKopu €H). VYiap opacumaru
KyBBaT KyHH/ard Nponopunsia TakCAMIaHaau /: (0,5n°) :(0,5m°) (4.3
pacm), iiurunancH aca (4.3) dopmynara MmyBodu K aHHKIaHAH.

(4.4) dopmynara mysodux 4.3,a-pacmaarn  aMIIHTYAaBHH
MOy IALHS TeOpanuuLIap cnekTpu 4 @,,=2Q 0Ynanu.

Qyun HaH TO Q. Ta4a CNEKTPHH Srajuiaiinrad curHanm OWiaH
MOJYJISALHSTAHTaH aMIUIHTYJaBHH MOYIALHs TeOPAHHIIHUHT CTIEKTPH
4.3,6-pacMaa KeNTHPHIITaH.

AMNIHTYIaBHiT MOAYISALHANA HKKH XapaKTePHCTHKA: MOAYIALIHOH
m=f{Ug) (4.4,a-pacm), Ba MOyJIALIHOH-YACTOTABHH XapaKTepHCTHKaIap
PYuunr cudar kypcarxuunapuuu Genrmnaiiny (4.4,6-pacm). By epaa
Ug, £ — MonynsauusnaiiHran CHrHaJ aMIUTHTYacH Ba 4acTOTacH.
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4.2. AMIVIHTYJaBHIH aHOX Ba KOJJEKTOP MOAYJISIIHSI

Monynsumsanasaguras  kackaguuHr  (JOY  resepatop) pa
aMIUTHTYJaBHi MOJAYJISATOPHHUHI aHOJ Ba KOJUIEKTOP MOIYJISIIHSIAry
YJIaHHLI cxeMacH 4.5-pacMa KeJITHPUJITaH.

1hee
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4.5 a-pacMzaari cxemama MOAYJIATOPHH IOY reuepatop Ounas
tpancdopmarop EpaamMuia yiaul KeaTHpHirat. Tpausucropan PYiapaa
ynap opachja TpaHc(opMaTopcH3 alnoka XaM 6ymumun MyMKHH. ByHzIa
MOJIyJISTOP TPAH3HCTOPH KOJJIEKTOp 3aHiKHpHrad ynaHraH OoLIKapH-
nagMrad  yarapyBuaH KaplIHJIHK cudaruza QoipanaHuIAnH" (4.5,6-
pacm). BUpHHUH XOJIZIa SJIEKTp TABMHHOT Ky4JaHHIIH THHY peKHMIaH
kesi6 unKkubG, HKKHHYH X0J/1a 5¢a MaKCHMAll pexHMIAH kenud YHKHO
TOMHIIAMH.

Bysunuuuiapy #yK AMIUTUTYAaBHi MOIYJIALMAHH amaira OMIHPHII
yuyd FOY reneparop HII PEXHMHHH TYFpH TaWjail 3apyp. Bynnaii
faxoJaulra Me30H CTATHK MOJYJISILHOH XapaKTepHCTHKA (MO AU~
nananurad [OY reneparop HMKHII TOKH OUpHHYH TapMOHHKAaCHHHHT
MOJYJISIHANANAUIaH  CHIHAJ Gepunagural  SNEKTPOH acHob
HIIEKTPOIM/IATH y3rapMac KyuiaHHira GOFMTHKIATH) XHcoOnaHaau.

[lysnaii ka6, aHOI MOLYIALHANA AHHAMHK HII pexxumua 109
JIAMITAIH TeHEepaTop aHoj TOKH OMPUHYM rapMOHHKACH I,; HUHT Jlamna
anoaumaru E, ysrapmac Ky@laHHwra OOFIHKIATH (4.6,a-pacm),
KOJUICKTOP MOYJALMALA — TMHAMHK HII PEXKHMHANA [OY TpaH3uCTOPIIH
reHepaTop KOJNIEKTOp TOKH OWpHHYM TapMOHHKACH I,; HHHT
KoJIneKTopaart E, yarapMac Ky<JiaHHIITra GOFNIHKITHTHARD (4.6,6-paCM).

XapaxrepucTukajiapia 1—HYKTa THHY €KH TaUlyBdH pexumra, 2—
HYKTa MaKCHMaJl peKHMra, 3—HYKTa 3ca MHHHMAJ pexiMra MOC Kena-
JH. MoaynsiiMoH XapaxkTepucTHKajzap Li(E) Ba I (E) rpaduKIapH
TS?FPH YyH3HKAAH KaHya KaM Oorca d)aplc,naﬂca, aMHJIHTynaBHii
MOZYJIALMS OPKANH Y3aTHJIafural ax00pOTHHHT HOUHIHKIH Gy3HJIHILH
Japa)kacH 1iynga kaM 0ymanu.

4
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4.6-pacMm.
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By rpauxiapHy 4M3HK/IHIMTHHHE OIIHPHIL y4yH 2—HYKTa ynapaa
yerapaBuil MiO peKHMHra MOC KeJIMIIM Kepak. byHpa reHepaTOpHHHI
doiigams  um  xoddduumenTH OyTyH XapaKTepHCTHKA NaBOMHAQ
TaxMHHaH y3rapMac/jad KoJany.

m=1] 1a THHY peKHMZA TYPT Mapra OpTHK O¥yiraH makcuman
KYBBaTHHH TabMHHJIALl Ba CTATHK MOZAYJISALMOH XapaKTepHCTHKaHM
YH3UKJIWJIUTHHE cakiab KOMMIIHUHT 3apypaTH aMIUIMTYJaBHH MOJyJsi-
uusd PYapra ukkuTa Kuitus Oaskapanaaurand tanadnap KyHuiaau.

ByHpa Makcuman HyKrajga (2-HyKTa) reHeparop JjaMnacH Ba
TPaH3MCTOPH pPYyXCaT OSTHJraH NapameTpiapiad OpTHO KeTMaciury
kepak. Komnekrop moaynsuusjaa Oy wynu Ouinaupaguku, m=1 ga THHY
pexumaa P; ra TeHr KyeBaTHM onnum ydyH IOY TpansucTopHu
Puae=4-P; KyBBaTIH KMJIMO TaHnaul sapyp.

4.3. AMnaaTyaaBui TVp Ba 6a3aBHH MOXYJIAIH

Monynsauusianagurad  kackagHuur (YOY redepaTopHuHr) Ba
AMIUTHTYAaBHi MOIYNATOPHU TYp Ba Oasasuii MoaysuMsin TpaHcdop-
MaTop épAaMua yjIaHuIl cxemMacH 4.7-pacMa KelTHPUiraH.

FOkopHaa aHHKJIAaHTdaH CTATHK MOIYJISLMOH XapaKTepHCTHKAIapH
MabJyMOTJIapHTa MOC paBHIIJA JHHAMHMK HUI pPeXKUMHIA TYP MOILys-
ius — [IOY naMnany reHepaTtop aHoJ TOKHHH OHPUHYM rapMOHHKAacH /)
HHUHI Jjlamna TYypujard £, CHIDKMTHII ¥3rapMmac KydjaHuwra OoF-
mukaury (4.8,a-pacMm), IHHAMHK MU peKMMHIA OazaBHidl MOAYIALMA —
IOY TpaH3MCTOPIH reHepaTop KOJUIEKTOP TOKMHH OHPHMHYM rapMOHH-
kacu [ HuHr OGasajaru FEs y3rapmac KywiaHWmra OOFIMKIMIUANHD
(4.8,6-pacm).

XapakTepucTHKamapAa l-HyKTa THHY €KM TallyB4M peKMMra, 2-
HYKTa MaKCHMaJl pekKMMra, 3-HyKTa 3ca MMHHMAJI PEKUMIa MOC KeJa/IH.
MoaynsiunoH Xapaktepuctakanap I, (Ep) Ba I (Eg) rpaduxnapu tYrpu
YH3UKIAH KaHya KaM OFCa, aMIUTHTYyZaBHH Moayisauusa Xxucobura
y3aTiiaagurad axOopOTHMHI HOYUM3MKIM Oy3WIMIIM Japarkac ILIyH4a
kaMm OYnamu. By rpauKIapHUHT YM3HKIWIMIHHH TabMHHIAUI YYyH,
yiapaa 2-HyKra 4YerapaBHii pekuMra MOC KENWIUM Kepak, KOJraH
HyKTajap 3ca etapnd OynMaraH KywIaHMUIIH PEeXMMIa MOC KEJHILM
kepak. Bywna reHeparopHuHr ¢oiifaiun vl koapduunentd OyTyH
XapaKTepUCTHKA AaBoMUIa 2—-HyKTajaH Oomuia6 uusukiu y3rapud
KaMasiiy.

46



10 curaan o__|

o
Hywan | Monynsrop f
o

+Ex

ou KOt reHepatop
CHIHAL
¢ —+ I

L IE} Momynstop|

—<

thyoa

EB.‘HH‘I Eﬁ.um;c

= Fy



4.4. Bup MEHTAKaBHH MOAYIA0Hs

Vnuiam npHHIHIE. AMIUMTYAaBHH MONYJALMSA KaM4HIJIHKIApH-
nad 6upu OY reneparop KyBBaTHHHM HOTEKAMIIH TAPKANHLIH xucobna-
wamu. IOU remeparop kyspaTHHHMHT, (4.6) ra Gunoan, 67% raurysuu
tebpannmra capbnanagu, y XojAa y3aTHIajuran axOopor jxoiina-
THpHITAH &H Tamkun sTyBuniapra 33% KyBBaT Konajm. YHHHF yuymH
6yTYH aMIIMTyJaBHil Moylsuus TeOpaHHUI CHEKTPHHN smac, Haiku
BHUTTA 8H MUHTAKacHHH — BEM CHTHATHH Y3aTHII TAKTH( KHIHHTAH.

AMIUTHTYIAaBHI MOJyJIALHsIaHIaH IOY curnan (4.1) na xentu-
pHIITaH.

(4.1)pars KYpHHHILZATH AMIIATYIABUH MOIYNSILMANAHTAH CHI-
Ha/aH MAacTKH &H Tawkui OTYBYMHH @Kpatu® Kyitmparura sra
6y namus:

Usm.o. (t) =0! Sm U()COS((UO'Q)! (45)

Q. AAH TO e TAHA CIIEKTPHH 3rajlIOBHH axbopoTHH y3aTHLINA
aMIUTHTYAABHH MOAYJIAIHAIAHIaH CHIHal Ba 6up &n munrtakan (BEM
CHrHAaJ) CHTHAJUTIAp CrieKTpiapy 4.3-pacM/ia KeITHPUIIraH.

BEM curman ysatuimmpa PYHHHT OyTYH KyBBaTW &H TallKij
sTyBuMra capdiaHHIIE MyMKHH, IWYHHHT yuyH (4.5) ypuura Kyiinaa-

THHY €3UIIHMMH3 MYMKHH!
U o () =mUgcos(@g-E2)1 (4.6)

Kentupwirag TaxjWiapiad KyHHAard —XyjocanapHH —KHIHII
MYMKHH:

— BEM curian amMmiMTyAacd amIUIMTYJaBUH MOIyJAUHsUIaHraH
cHrHangard €H MuHTaKa (4.5) aMIUIMTyJacura HucOaTaH MKKH Maprara
opraay, 6y KyBBaT 6yituua TYpT MapTara I0TYKHHM Gepau;

— BEM cHrHaia CHeKTpH KEeHIIMIH aMIUTHTYJaBHil MOLyJsius-
JlaHTaH CUTHAJ CIEeKTpH KEeHIVIUTHra Kaparanja HKKH Mapta KH4uk (4.9-
pacm), Gy opaamk wacToTa OyiHua panuokalysn KWIrHY YTKa3HI
OpaHFHHYM KaMaWTHpHLI Ba KyBBaT OYiiMua curHan—xanakut Hucha-
THHM WKKA MapTa ommMpuin (pajguokabyn KHWATHY[Ard IIOBKHHIAP
KyBBaTH oOpajudK dYactora OYiiMua YHHHT ¥TKasuul —opanurura
NPOIOPIHOHAT) MMKOHUATHHU 6epaan;

— (4.6) ra mysoduk ommuit paguokabyn kuiruusa BEM curuan
CHIKMTHIArAH dyacToTanmu Ttamysud Tebpanum cudaruna Kabyn
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KHJIMHAIH Ba HATHOKANA y3aTHIraH ax0opoTHH Kaby Kunnb 6ymmaiing.

— BEM cHraan aMmidTyZaBHii MOIYJSALMSJIAHTaH CHrHajiapra
KaparaHja y3aTHirasja Kyssatr OyHu4a ymymHil 10TyK 8 MapTa €xu 9
ABHH TAWIKHI KHIaau (Macanad, aMIUIATYJAABHH MOZYJAUHsANA PY
iyssari 1000 Barruunr yprura BEM na 125 Bart 6ymuiy eTapiu);

— pagHokabysl KMIrH4/ia Talysyd TeOpaHHIIIapHi THKIANl Kepak,
akc xonaa BEM curuannan ax6oporHu axpaTHO ommd 6ymmakiau.

Bynnail curHamiapaan axGOpOTHH @KPATHO ONMUI YUyH TallyBiH
TeOpaHULLIAPHHHT THKJIAHUIIH, €KH NHJIOT-CHIHAT IIAKIHAa  y3aTH-
aumu €k PYmuHr xyssatd 10-20% ra cyHaupuiraH TallyB4HHH
y3aTHil OpKalM amanra owwupuiags. Tamysud TeOpaHHILIADHH
paHoKaGyN KHIrH4/ia FOKOPH aHHKIHKA KaliTa THKTau 3apyp 0ynaau.
Macanan, HYTKTH axOopoTHH y3aTumija OyHzail KaiTa THKIAUI 10
IMyian kaM OYJIMaciury Kepak, akc Xoija Kabyn KHIHHIaH axbopot
Oy3unaju.

WUKkKi KaHAUTH Ky4alTHPruy cxemacuna Oy MyaMMOHH €HHII HKKH
CHIHANHH AJIOXHIA-aM0XHAa KyJaiiTHpULl OpKaIi ednnanu. by cHraan-
nappan OupH (aszaBuii MOAYJIAUMA XaKMIAAarH axOOpPOTHH, HKKHHYHCH
7ca aMIUIMTYAaBHH MOAyNALMS Xakuiarn axOOpoTHM TailKuil KHaadH
(4.9-pacm).

Kawan /
) o Anmunmyainmat 10 xyusar
BI'M ERAAHIT wuafmgpnen: | BEM
CHrHan
CHIHAT
Kynpat o ay Kaitr
Ly [ — K¥mimpne
Kanan 2
ITact wacTOTA
Lpd AMIUTBITYIOBIOT | KyBBaT -
JCTeKTOp KyuaitTprir
4.9-pacm.

BupuHuM Kkamanga (pasaBuii MORYNAMHS Xakuaa axOOPOTHH
Tauitauran 104 curnan xyuaittupunanu. CArHajasuHr y3rapMaciuri
KaHanja YHHHI KHpPHIIMZArH AaMILIMTYJaBuii deknarud €pAamuia
TabMHHIAHAMH. Mkkunun kawanna (akaT aMIUIATyaBHH MOIYJIAIHA
Xakuaa axboporra sra 6¥iras curHan YpoBuHCH — [AcT YacTOTailH
CHrHaJl Ky4aHTHpumanu. Xap HKkana KaHaqjap YHKHILIapHIard CHr-
HaJIap KyBBaTJapH Tanad KWIMHraH KdlimMariapradga KydaHTHpHI-
rasaH cYHr Kynaitupunagm Ba sua BEM cHrHannu TaukuI KHianm.
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BEM cpraansn marjansmua. BEM curnanuu 6up newa maki-
NAaHTHUPHIN ycaybnapH MaBxkyld. YIapJaH 3Hr OIHH Ba HIIOHWIHCH
Maxcyc GanaHc apanalITHpruy Ba €H MHHTakanapjaaH OHPHHH IOKOpPH-
CHHH EKH NacTKUCHHM (QrIIbTpAail yciyou xucobnanaau (4.10-pacM).

o+ o0 0=
Q ' « ‘ l
Bamancm 1 TTosoca
APATAITHPITY @ bunsTpH
of
4.10-pacm.

bananc apajallTHpruy (Maxcyc MHKpPOCXeMa) YHKHIIZA HWKKH
cHrHas HHFMHAY Ba dapk yacToTanu CHrHaJ LIAKIIJIaHa H.
ITonoca ¢uabTpu EpiaMuia cCHrHajapiaH OMpH CYHAMpPHIIATH Ba

OyTyH cxema YHKHIIMAA (akaT IOKOPH €KHM MacT €0 MHHTAKaJM CHIHAI
LIAK/UIaHAAH.

4.5. Bypyak/ii MOIYJANHAHH AMAaJIra OMHPHII yCyJLIapH

bypuawiy MOAYJALMAHH amajra OIIMPHII YCYINAPHHH HKKH:
TYrpunan-TyFpu OeBocuTa Ba OMiBOCHTa ycyjanapra OYaMuI MyMKHH.
Yacrorapuii monymauus (UM) TyrpupaH-TyFpH  ycnyOupa macr
YacTOTaJIM MOAYJALUANOBUM CUIHAJ aBTOreHeparopra TYrpuiaH-Tyrpu
aproTeOpaHULINap YacTOTACHHM aHWKIaigural TeOpaHULI TH3UMra
TabCHp Kunanu. bunsocura yeny6 dazasuit MOAYyASUMAHH 4aCTOTABHH
MoayasuMsAra yaraprupuingad ubopar.

(dazapuii Monynsuuana (OM) nact wacTOTaIH MOIYJIALMAIOBYU
curHan  TyrpuaaH-tyrpu  IOY  kywadiTupruura kM yacToTa
kynaiituprudra, seHn KOY Tebpanuimnap (asacduu aHuiaiguran
3JIeKTP 3aHXKHP TabCHp Kunaad. BunBocuta ycnybma sca wacroTaBuii
momyssiums daszaBuif MomynsuMAra alnanTHPHIAAH. AMTHnraniapHu
4.11-pacMa KEATHPHIITAH TY3WJIHIL CXeMalapH OpKaJd TyUIYHTHPHII
mymkuH. 4.11-pacmpa Kyiimzaaran Genrumaumiap kabyn kunMuras: I'—
aBTorenepatop, K—kyusaiitupruy, UM-uactoraBuii monynartop, OM-—
daszasuii Momynstop, M—uuTterparop, d/dt-nuddepenipsionun anexTp
3AHKUP.
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DazaBuii  MOJYJISIIMSHH YacTOTaBHH MOAYNALHATA Y3rapTHpPHII
yuyH (azasBuil MOIYJATOP KMPHIIHIa unTerparop Kyiumamn (4.11,8-
pacm), yacToTaBuii MoaynsiHsHu (dasaBuil MOAYJLALHATA Yy3rapTHPHII
yayH aca auddepeHnnan 3aHxup kyitmnanm (4.11,r-pacs).

UM oM 4M oM

=
IS

uM DM oM UM
T ES
l
tyeen (1) ¥y (1) d
M —
dr
A
‘ tiyon (7)
a & @ a
4.11-pacMm.

4.6.Yacrorasuii Ba ¢azaBai MOAYyIATOPIAP

Xo3upri BaKT/a BapHKal acoCHJard 4acTOTABHN MOAYJATOP KEHT
Ky nasnnagu. Bapukan p—n YTHIL TeCKapH CYPHJIHILLIH SPHM YTKa3rH4d
ac6o6 xucobnanand. bapbep &Kkd 3apsf YTHII nefunanurad  p-7n
YTHLIHUHT Y3rapuil KOHYHH Ura Teckapu Ky4nasamra OOFIHK Ba
Kyiingarara TeHD oVnanu:

<
CUy=—Cen 47
O= ey (1)

Oy epna, Ceom — GouutanFHy  cuFuM, @¢=0,5..0,7 B — KOHTaKTJIH

MOTeHIMAIAPHUHT (hapKu.
(4.7)  dyskuuaHuHr  rpaduri 4.]12-pacMzia  KeNTHPHIIraH.

ABTOreHepaTop KOHTYpHra yJlaHraH BapHKarId 4yacTOTaBHil MOAYJIATOP
cxemacy 4.13,a-pacmua kentupuirad. FOY kyuatuprud y4 KOHTYpIH
Ba yd4 BapHKamH ¢azasuii MOAyIATOP 4.13,6-pacMzia TaCBHpJIaHTaH.
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4.13-pacm.

4.7. YacroraBuii Ba da3zaBHii JHCKPET MOAYJISIIHS

Koananran ax60poTHH AMCKpET, LIy JKyMJIalaH, pakaMmin ax6opot-
HH y3atHiiaa ! Ba 0 MaHTHKIapaaH ubopaT UKKHIHK CHIHA/UIap KoMOH-
HAUMsAI MOIYJIALUMACHHHN, UTYHUHTAEK, CHTHA MaHUITYNSLHUACHHH, Oy
JKapa€HHY amalira OLIMpaJurad KypuiMa MOIYJIATop, MaHHIyasTop ae6
artanagd. baw3aH, MaHUMynsuus jxkapaéHuHM Tenerpad) pexumu jeiin-
najgu. Bynna Moc paBHIIga aMIaHTYAaBHH MOXYIALUS — aMILTHTYIaBH
tenerpaduara (AT), yacToTaBuii MOIYNSLHA — 4acTOTaBHil Tenerpa-
¢usra (YT), dasabuit moaymsaumss — azasuii Tenerpagusra (dT)
anMamnTpriia . By yu FOY curnan manunynsuus ycnyOu Typiuua
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xanakur Oapmommkka ora.  XamakurT OapAOLITHK AEMOAYIATOP
Kupuka (ol gamy cCuraali KyBBaTHHUHI XaJllakuT HHcOaTHra OOFHK.

Bunobapun, xamakutiapra Gapaounmmiuk GYiHYa aMIUIHTYAaBHii
MaHunynsdues OolIKa Typra Kaparaija Ce3WJIapiM Japaxaja IacT,
IIYHHHT YYyH 3aMOHaBHH pa/iHoaioKa TH3HMIApHJa acocaH (aKkaT HKKH
MaHMnyJsuusa yenyonapu ¢azasuii Ba yacToTaBHH MaHUIYJIALMATAPAAH
(OMH Ba YMH) (ovipananunanu. ®Mu cudatuna ogataa yHuHr 6omka
KYPUHHLIH HucOuii (asasuii Momynsuusgan (HOM) doitnamanumaiy.
HOM na mantuxuii / ysatunranga tamysau teGpanuim dasack Ao ra
cakpab yarapaau, mauTHKHH 0 y3aTHAran TalnyBYH (a3zacH Y3rapuiicHs
KoJiaau.

Xap ukxana maunnynsuns (UYMe Ba ®MH) ceKyHaHra ysaTiia-
AMTaH 3jleMeHTap jKyHaTManap COHHra &KH 3JIeMEHTap JKyHaTtMma y3yH-
Mrura Tenr 6ynaran xaGapHy y3aTHLI Te3JHTH v Xucobnanama (4.14.a-
pacm). Byunan tamkapu, YMa AF=F;-F; puckpeT uactoTand (4.14,6-
pacm), ®Mu mantukuii 1 Ba 0 HH axpaTHiira HMKOH Oepaguran
AeBuamus Eku Ay (4.14,p-pacm) muckpet (a3aHH XapakTepraiau.

a

A
| \/\f \/%U%/J

4.14-pacm.

4.8.MazaBuii MaHAIY/ISLHHA

] -xagBaniga KelTHpUIral

¢ dasa muckperura Gornmuk papuuia 4. T
punaH Qoiina-

Kynunya kynmamunaanran GMHHUHT TyPIH KYpPHHHILIA
Nanuany.
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4. ]-oicadsan

Ap V36ekua Homu Xankapo Homu | Kuckaptupunran
KUIMaTH : HOMH
T bunap OMn Binary Phase Shift BPSK
Keying
/2 KsagpaTtypanu Quadrature Phase | QPSK
dMH Shift Keying |
/2 CHIKUTHLIUTH Offset Quadrature | OQPSK
KBaJIpaTypaju Phase Shift Keying
DOMu

bunap ®Mraa curnan 6oumnanruy ¢azaci UKk Kuitmatiu 0 €ku «
Oynumm mymxuH, Oy axbopor [/ €xu O OMpnMK OMTHHH aXpaTHLL
HMKOHHUATHHH OepaiH.

Kpagpatypanu Monyisuusna curHan OouutanFuy (aszacu TyprTa
kuiimar 0, m/2, wt, 3n/2 €xu ¢azaHHHr OMPHHYM KHIIMaTH CHIDKHraHja
bouwka w4, 3w4, 5n/4, Tn/4 kuitmaTnap OymHmH Mymiud. LIyHuHr
yuyH Oy epaa ukku OWTiM KoMOMHAuUMAIH ax0opoTHH 4.2-anBajira
MYBOGHK aXXpaTHLI MYMKHH.

4. 2-sicadean
Kommnu CHIDKMTHIICH3 /4 ra
KOMOHHALHS OMHu CHIDKHTHILLITH UMHu

DOMHu

11 0 /4 F

01 /2 3/4 | F,

10 T Sm/4 ' Fs

B 00 3n/2 Tr/4 Fy

APpes= T (Paza JeBHAUMSIM CHUTHANHM SbHH OuHap (asaBuii
MaHuNyJasuusHd 4.15-pacmia KeJNTHPHIIraH cxeMa €paaMuja ol
MymkuH. DazaBufi MOIYNATOp AMOMUIApiaH (oljanavunran HKKH
9JIEKTPOH KalWTra sra. DJEeKTPOH Kalumiap HaedatMa-nasbar HOY
Tpaschopmarop Typau uynramnapuaad IOY curman omumamu sa Oy
Ounan curaanu ¢aszacH cakpamu OpKaIH APy.,= T ra anmauanm (4.15-
pacmza kypeatuiral Xonaraa auoa D1 o4uuk, quon D2 sca Enuk).
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4.15-pacm.
4.9.Yacrorapmnii Tesierpadus (MARHNY/ISIHS)

Bup ToFoHand MoAynsuus kynm Xonnappa YT Ba OT ad3zain-
nukrapaan oiiianaHnIn HMKOHHSTHHH Oepanu. By mryHra GOFIHKKH,
ujean Xojija pajHokaGyil KWITHY HacToTa YTKAa3Wul MoNocacH KaOyi
KMJIMHAJMIaH CHTHA1 crekTpura TeHr OymummM kepax. LLIyHHHr yd4yH
MKKH TTOFOHAITH MOAYJIALNS camapamu Xucobnanazu. Bysaa MaHTHKHIT /
pa 0 nactna® HucGaram macT YacTOTA TALLYBYHCHHH, KelwH aca Oy
tamysud PY acocuil Tamys4M YacToTacHHHM MOIYJSALHSA/IAHIH. 4.16-
pacMaa KeNTHPWIraH Tysunum cxemacu Oyifmua iiupwmran YT-UM
HKKH [TOFOHAJIH YCYJIHH KYpuO YHKaMHu3.

Srmap
!

& /
Axéopot
Mamban [P Kozep 1S Momynsrop 1 ~>I

YM carHan
Ly Feseporop 1 Monyastop 2 |~ [lencpatop 2 f—m—>

|
|
i
M oear B

4.16-pacm.

BHpHHYH Japakajard MOy SLusa KOIIoBYH Kypuava EpAaMuia
ax6opor MaHOAacHIArH CHrHAJI WKKWJIHK CHMBOJUIAD KeTMa-KeTIHIH
ax6opot 6uTiapura yaraprupunand. Keiinn momynstop—1 aa MaHTHKHI
!/ ra F, uactora, ManTHkuii ( ra sca F, udactora OMPHKTHPHIAIH
(azauit Mouymsumsna ynapra Typau Ooumutaurud Qasanap 6upu-
kupunagu). Kelinnuamuk F; Ba F; 4acTOTaNy¥ CHHYCOHZal CHIHALIAP
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HKKHHYH IOFOHAN2 Afye; AeBHauusmu PY Tamysun curnanuny MOJysi-
UHSITaH .

Bynnaii ukku noronasu MOIYIAUMsAAA TALIYBYH CHIHAJ KaHaJlMra
YpHaTWiIran ¢uaeTpnap cursan yrkazum NONOCANApH KEeHIJIHrHraya
KACKapTHpHLI MyMKkHH Ba Oy GuiaH Xanakut Gapiolnnuiuu OLLUHPHLI
MYMKHH.

4.10.AmMuyabenn MOAYJIAITOPJAAPHHAAT cHH}pIapra 6yJIHHHIIN Ba
TY3HJ/IHII CXeMaJiapH

PV¥Ynap umnynscnapaa naysa xarra Oynub umnynecaa Yunab, o3nab
MEraBarT KyBBATIAPHH HYPNAHTHPHIIM MyMmkuH. BunobGapun, 6y
HMITyNIbCJIap KaTTa g (CHTHAN AABPHILIMIH HMITYJIBC JABOMHIIUIHIA
HucbaTH q=z) X&KMHIA (CKBAKHOCTIA) HYpJAHTHPHIANM, Y Xouima
HMITyJIbCIIap  OpacHIart naysajaH SHEprusiHd HHFHII NPUHUMINMAAH
doitpananud, Gupramun mManba KyBBATHHM ¢ MapTaraya KamaiTHpHin
MYMKHH. ByHaali MMIyJIBCIIH MOZYJIATOPHHHT TY3HIHII cxemacu 4.17-
pacma KenTHPHITaH.

Sl
e e S (R — c Viou J
_v‘.‘;rapu_:!c TOK 1A Koregyramooopm TeHepaTopI
MAHOOH | anexent |
4.17-pacm.

Hmnynscinu  MoAynsToprap wkkd cuugra Gymawamu: HuFyBum
QNIEMEHTIIM Ba KOMMYTAlHAJNOBYH Kypunmand. MuryBud ajeMeHTiap
ydyra TYypJiH: CHFMM, HHAYKTHB Ba apajail OYJHIIM MYMKHH.
KomMyTauusamoBun KypuiMalap KaTtTHK (2/1eKTPOBaKyyM JiaMmrianap Ba
IOKOpH KyWIaHMLUIH TpaH3UCTOpJiap), IOMINOK (THpaTpoHiap Ba
THpUCTOPap) OVIHLIH MYyMKHH.

KatTHK Typpard HMIy/JbCIM MOIAYISTOplapia MaKJUIaHTHPHIray
HMIIYNbC Y3YHJIMIH KHPHII HUMITYJILCH Y3YHJIMTH OPKald aHHKJIAHAIH.

IOMImoK Typpard HMIyNBCIH MOAYJNATOpIApAa KHPHII HMITYJIbLCH
thakat wakUraHagUrad WMNOYJALEC OOLNAHHIUHHMA aHUKIaiigu. YHuur
Y3YHJIMIH HUFYBYH BJIEMEHTIIAP [TapaMeTpliapy OpKaJii aHHKJIaHAa M.
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4.10.1. CuFam iinFyBYH 3JI€MEHT/IH KATTHK TypAarta
HMIIYJIBCIH MOZYIATOD

Bynjaail MOIYJATOp CXeMacH 4.18-pacMaa KeJITHPHJIIaH. Cxema

WIIM HKKH paszara 0¥ IHHaaH.
Bupunun (asa. basara Gepuiran manduil KywiaHHI Xucobura

JOKOPH BOJIBT/IH TPAH3HCTOPIIH KANTHT ENHK oynamu.
kcrnoHeHuHan KonyH Oyiinua (4.19,a-pacm) C IOKOPH BONBTIH
Ky4JaHHLLUTH KOHEHCATOPHUHT 3aps/UlaHH I skapaéun 6ymb yramu:

U = Ey(1-¢™'") (4.8)

Oy epna, Tyup=(R;+R>)C — 3apsUIaHHIl 3aHKHPHHAHT JIONMHH BaKTH,
t < T - Bakr.

) C
% |
‘ 4
U EY

4.18-pacM.

HKKI:IJH‘{H ¢aza. MMnynsciap TakpopiaHuin jaaBpd I' BaKkT Tyra-
raHfiad CyHr cCXeMa KHPHIUHIa TPAH3HCTOPHH OYa/IuraH MycOaT KyToim
umysibe Gepunan, OyHHHT HaTwkackaa YIOU reneparopra £y mycbat
Ky4JaHHIl  KyHH/1an4 (6yHraua KOHJEHCATOp 3apsutaHHO Oynanm).
Tpansucrop Ba VIOU renepaTop OpKadH KOHJEHCATOPHH 3apsACH3-
naHMIM KyHuaarsn KoHyH (4.19,6-pacm) O¥iinya ysrapain:

—t1T;
Ue=Ee™ ", 4.9)
6y epna, Tp=(Ruoq+Ror)C — 3apsacu3naHuil 3aHXKHPHHHHT IOHMHH
BaKTH, Ry, Ror— y3rapmac TOK 6¥iinya KaJIHTHHHT Ba MeHEpaTOPHHHT

KapIIHJIUTH.
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R 20
— L
et 3]
n'-o‘__ 0]
a 6
4.19-pacwm.

3apsiCH3NaHUII BAaKTH T UMIYIBC AaBOMUNHIINTH OpKaJll aHHKJIa-
HaaW, yHIaH KeliuH KaauT EMWIain Ba sHa OMpHHYH dazanary JKapaéu
KOHJEHCATOPHHHT 3aps/laHHIIH OoLIaHai.

C KOHJIEHCATOPHUHI 3apsi/UIaHMII Ba 3apsACH3/aHHLI rpadukitapu
4.20,a-pacmia KeJITHPUIITaH.

Paspsa

A 34951:1

#L ; / e

~

4.20-pacm.

Buxobapun, umnynsciu MOAYAATOpAA KaTTa KMIMATIM ToKiIap
KOMMYTalLHSICH amajira OLUMPpHIIAIH, Y X0nJa KaHTa yNaHuluaa, sibHH
Oupunun dasara Yrumma YTHm TeGpaHHLI kapadHH BYXKYAra Kelamu
(4.20,6-pacMm). VHu Te3 cyuaupHII yayH cxemara cyHaupyBus DI muon
KupuTHIaIH (4.18-pacm).

4.10.2. Cynbuii THEHANHE OMIIOK TYPAATH HMIYJIbCJIH MOJYJISTOP
By MomynsTOpHMHT Muulall NPHHLMUIH Y3YH 8K CyHBHMil JIHHMs
€pramua TYFpu GypHakii MAaKIAard HMIYJIbCNAPHH [AaKIIaH THPHIITA

acocnanrad. Illynunr yuyd mactnab® y3yH JIMHMS 3apsjcH3jaHraHna
6ynub Yranurax xapaduaapuu KYypub uHKaMu3.
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S y3VHAMKIAQrH p TYJIKHH KapLIMIHTAIH JIHEAA K kanur O4YHK
Gynaranuaa £ KywIaHuiiraya 3apsuiairad 6¥1cuH (4.21,a-pacM).

= e '
m}—!__ e e A
E
1

a)

6)

4.21-pacM.

Kanut énuiranjiad cyHr R=p 10Kl1aMa KapuuIHrija JHHHAHAHT
3apsAcU3IaHiIM Oomnanand. byH/ia THHASIA HKKATA TYIKAH BYKyAra
kesnamn. Ynapaau Oupu U, =0,5E ammmutynanu 6yiaub, v Te3mHKaAa
yanra Xapakariasa Gowuaiam (6upunum TYaKuH). Xyamd o niy
aMILUTATYJajard Ba Te3lMKuard Oolika TYIKMH YHrra XapakariaHa
Gouuraitam (MKKMHYM TYIKHH) (4.21,6-pacm).

Ujp;=0,5E aMIUIMTYAaHH Ba 73=5/V JIaBOMHHJIHKKA 3ra o¥nran
GUPMHYM TYJIKHH HKKHHYH TYJKUH GHIaH I0THIaIu.

WKKiHYH TYJIKHH JTHHASHUET OYMK OXMPHTA eTraq, yHIaH TYIHFAYa
Kaiitanu, OuHob6apuH, Oy Xonaa Kaitapuur koodduunentn /=7 0y1am.
WKKHHYY TYIKMH KalTapuiaranzal cyHr OMpHHYH TYJIKHH xabu vanra
XapakTnaHa OOLUTAIiIM Ba T3 BAKIra KEYHKHO Ryp=p roKnama KaprH-
naurura  errau  sHa  Up;=0,5E ammmryzans Ba 73 JaBOMHIEIH
uMnyibcHA Tawkun kunaam. Wynnaf kuan, xap nkkana TYJKAHIIAP
xucobura Rjo=p 1oxnamana Uje;=0,5E ammmarynam Ba t=2 13=25/Vv
y3yHIHKAArH HMIyJIbcaap iakiiaany (4.22,a-pac).
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I i i |
3""“" 2Tup ""1 — 2t ""1l
a 6
4.22-pacm.

L Ba C sneMeHTIIapiaH TY3WJITAaH CYHBHH JHHHUSIM KU KEYHKTH-
PYBYH JMHHSIM HMMIYJBCIH MOIYJITOPHHHI cXeMach 4.23-pacMua
KEJITHPUJITaH.

Ly I

-+ [ [ _[ *l I H_I

i* ‘T T T T
e --L —IQIE: Y104
i remepaTopi

_‘L\:](

4.23-pacM.

YMymaH onranna, Oynjail ke4MKTHUPYBYH JIHHMS HKKH mapamerp-
Jlap TYJKMH KapIUMJIMIH Ba YHIAaH CHTHAJHH YTHII BaKTH EKH KEYMK-
THPHLI BaKTH OPKATH XapakTep/aHaim:

=TI (4.10)
t,=nlLC (4.11)

Oy epaa, n — LC sueiikanap COHH.

Cxemajia 21eKTPOH KaNMTHUAT BasH(acHHN BOLIKAPUIYBUM yyuH-
UM JMIEKTpo/ira sra Oyaran Apum YTKasTH4WIH AHOM ~ THpHCTOP Gaapa-
nd. THPUCTOPHUAT XapakTepucTHKacH 4.24-pacMmia kearupuiran. Kar-
Ta TOKJIM BAa KHYMK KYWIAHHINIH OYHIIMLI 30HacCHra TUpHCTOp (dakar
GowmKapuIyBYH snekTpoara Mycbar MMHyIbC Gepunranma yTajm.
Tupucrop &nmimin 3oHacura yHAaH acOCHH KywWIaHMLI OJMHIaHIaH
KelluH YTamgu.
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Owwnaom
coXacn

¥

Ernonon
coxacn

4.24-pacm.
4.10.3. 4K MMIYJIBCIIH 9ACTOTABHIT MOLY ISHS

Pajponokaunsaia I0KOpH aHHKIHMKHH TabMHHJALI Ba Y30K Maco-
dbanan pamuocursan KaGyn KHIHHTAHAQ, pPajMoy3aTKHY HYpIaHTHpa-
JHraH CHrHallHH HYKH HMIYJILCIIH YacTOTAaBHH Eku (a3aBuil MOLYIALHA
curHawiapugad  Qolinananags. WYkd EMOyIeCIM  MOXYJISUHSHHHT
Oynnait ycnybmapujad OHpPH CHIHAl YAacTOTACHHH YH3HKIM KOHYH
Oyituua y3raprupHinnaup (4.25,a-pacm):

a(t) =, + Aw_m,r/T (4-12)
Oy epna, 4 @pgp — vacrora aeBuamuscy; 7' — yusuxn UM (UUM) cursan
Y3YHIHTH.

Curnan Gaszacu neb atanamuran B=Af yz3T napameTp paXHONHHHSL
kKaOy/l KWJIHII TOMOHMZA Yy3aTHiagurad Tomonra Hucbatan YUYM
CHTHAJIHH He4a Maprara CHKHII MyMKHHIHIHHH KypcaTalH.

UM curuan yuyn (4.25,6-pacm) (4.12)um xucobra onraHaa
Ky#iunarura sra 0yiammns:

A r? A@ e [ O -
u(r) = Uy sin([ o()dt) = U, sin[m(,m-—a;”;’—J: U, sin[mawiﬁ‘ﬁ]—.{ﬂ(mn”z} (4.13)
2w, ]

®asa kBaapaTHK KOHYH 6¥itnua y3rapaiu.

PYnappa wMnynascny Ba 4actoraBuii MOJIY/SIMs JKapaéHIIApPHHH
CHHXPOHNAMITHPHII Kepak. Bynaa PV tysumum cxemacu 4.26-pacMaa
KypcaThjrad KYypHHHIIAA OYIUIIN MyMKHH.

Cxemaza YYM curean aBTOreHepaTop 4YacTOTACHHH YH3HKIH
KOHyH O¥ivua ¥y3rapTHpajurad appacHMOH KyWJaHHII TIeHepaToOpH
OpKalli 1HarkJITaHTHpHITIaaH. ABTOI‘EHGP&TOP yacToTacuHH crabumnai
YACTOTaHH ABTOMATHK CO3JIAlll KypHJIMACH OpPKAaJH amalira OLIMpPHIaIH.
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CunxpoHTaul KypuiMacH EpJaMHAa aBTOTEHEpPaTOp YaCTOTACHHUHT
ysrapuwu  YIHOY  kyBBar Ky4aWTHpPruHuMra HMIyJdbc Oepuiirad
MOMEHTHJaH OollaHaay.

4.25-pacwm.
b
VIOU cnraan
’:f__?;;;mo“ HBETCpA] ABTOrEnepaTop f—p- I’)\"'BB"T"

o enepa: 7
resepatopn > momymatop [ Ky afTIprieot
3 A A

A J
actoranm Iy ey
CHHXPOHITOBYT ABTOMATIIK COITAIL },10;-:,3']1}1'[0
ITTMA e
EYyp Ky promMacit
4.26-pacm.
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HA3OPAT CABOJUIAPH

1. AHOJ Ba KOJUIEKTOP MOAYJSALMACH KaH[ail aManra olMpHIanu?
Kyunaurawiuk Oyiiuya reHeparop Kaficu pexumia OyauiiM Kepak
oynaau?

2. Typ Ba Ga3a aMmAHTYZaBUil MOIYJALMACH KaHJAaH amaira
omupunaau? Kyunaurannuk Oyifuuya reHepartop KalcH pexuMIa
6yuiM kepak 6ynanu?

3. Typau Typjaard aMiuIMTy AaBuii MOAYJIALHANIAPHH TAKKOCTIAHT.

4. bup MuHTaKaBuii Mmopymsuust HuMma? VYHUHT aB(3aLTHrH

HHMana?
5. Bup MHHTAKaBHH CHIHAJIHH IUAKUIAHTHPHII KaHJad amajira

omupHIanu?

6. Bup MUHTaKaBHl MOIYJALMALA CHIHAIHH KaHJai KydaldTHPHII
MYMKHH?

7. UMITyJIbCITH MOJYJIATOP YMYMIAIITHPHIIIaH Ty3HIIHIL CXeMacHHH

YH3HHT.
8. CHFHMIM HHFHII JNEMEHTIIH HMITYJIBCIH MOJAYJATOP KaHIai

uutaign?

9. CyHBUI THHHUAIH HMITYJIBCIH MOLYIATOp KaHaail numaim?

10. Hukn wuMOyascad 4acTOTaBHH MOAYMALMsS HAMA  y4yH
Kynnanunaan?

11. YYM curnanu (azacu Kaiicu KoHyH 6yitnua y3rapain?

63



Voob. TYPJIHU PAIUOY3ATHII KYPUJIMAJIAPH XAKHJIA
KHUCKAYA MABJIYMOTJIAP

5.1. PaguosmHTTHPHIN PAJHOY3aTKHYIAPH

Acocuii KypcaTkuwiapi. PaiHO3IIHUTTHPHII YyuyH KyHHAarH CHrHal
gacToTamapH AHara3oHH, TallyBYH YacTtoTacHlda HYpJaHyB4YH KyBBaT
KaTTAMIH Ba MOAYJISLINS TYPH Oe/rHiaHran:

150...285 k' — Oup Heya KHIIOMETP Y3YHAMKAArH (y3yH TYIKHH)
TYJAKHHIap, KyBBaTtu 1 MBTraua, aMniauTyaa MOy isiLMACH;

525...1605 kI'u — 6Gup Heua rekToMeTp y3yHaukaard (Ypra TYIKHH)
TYnKuHIap, KyBBaTH 500 kBTradya, aMILTMTy1a MOZY ISTIHACH;

3,95..26,1 MIu (aiipuMm KHCMmapu) — OMp Heya jekamerp
y3yHIHKIarH (KHCcKa TYJIKMH) TyinkuHiap, kyseaT 500 xBrraua,
aMIInruTyaa MOOYJIALHACH,

66...73 Ba 87,5...108 MI'u — OHp Heua meTp y3yHIMKAard (yiabTpa
KHCKA TYJIKHMH) TYIKHHIap, KyBBatH 20 kBTtraya, yactota MOLYIALMACH.

Paguosumtrupui 6yryH Ep miapuau kampa® onrad paguoysaTHil
Kypuimanapuaan ubopar. By pajMoy3aTKM4IapHHHT WILUTALI YacTOTa-
Japy¥ Ba BaKTJIapH XaJKkapo KENHIIyBjap acocuja Xaiakapo DiekTp-
anmoka HMrrudoxu (XDW) TOMOHMIAH Ha3opaT 3THIMO Ba Ky3arwin®
Gopunamu. Y3bexcuton xam XOH av3ocH. Yuby KenuilyBiap HaTHKa-
CHAA TYpJAH paauoy3aTHII TH3MMIAPHHHMHI HILIALIH panuokadysuiaul
KypUJIMAIAPHHHHT HILTAIIHIA XalaKUuTIapHH KaMalTHpaIu.

Xeu 6up nasnar Ba Xycycui panuocranius XOW KouaanapuHu sa
IaBjaT pajHOYacToTanap KYyMHMTACH pyXCAaTHCH3 HULIALIH MYMKHH
aMac.

Kyssaru 500 kBrtraua 6yiarad y3yu sa ypTa TYJIKHH PaTHOy3aTKHY-
JIAPHUHT COJJIAJaluraH CTPYKTYpaBHii cxemacH 5.1-pacmpa KenTH-
pHIIraH.

Pajuoy3aTkuuiap OfaTa HKKHTa yMYMHil KyBBaT SpUM KyBBaTHHHU
TabMHHJIOBYH pagHOy3aTKHWIapAaH nbopar 6ynanu, ynapHHHT YHKHLI
KyBBAaTH KYNPUKCMMOH KypuwsiMa €plamMuia KYUIMIaan Ba HaTHKaBHH
YHKUII KyBBAaTH Xocui 6ynagn. OfaTaa paqnoysaTtkuyiapHu aactiaabku
KacKaJJIapy KaM KyBBaTiiH 0ynub, pajiHoysaTkuy TaulyBIHCH HacToTa-
Jlap CHHTE3aTOpH OPKaiH y3rapraHja Xam KaiTta 4acToTajlaH-4acToTara
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cosnawind Taysab KuiaMaiigurad KeHr mozocand Oynami. Oxupruzas
aBBaJI'M Ba OXWPrH YMKHUII KYBBaTH reHeparopiapd OHp Heya kaTTa
KYBBAT/IM TPAH3UCTOPJIAPHM Napasiell €KH HKKH TaKTJIH YAl cXeMacH
opKanH aMaira oumpuwiand. OXHPrH YMKHII Kackajuja Ba aHTEHHA
OwiaH  MOCIAIITHPYBYH  KYPHJIMAJapd  pajHOy3aTKHY  HULIAIl
YyacToTacH, SAbHH yactotanap cuHTe3aropH (UC) Vy3rapuimu Ounad
KOHTYPJIapHH CO3/1all aBTOMATHK PaBUILA aMaJira OLIHpPHIIAMH,

Jactnadkn FOY Y 104
Fa KyBBAT » KyBBaT
Kyu4aiTHpIHuH xyuaifruprir Al
[y 4
(}ff;ﬁ?ﬂ?,', U AMIUIHTY 18 K¥npukcumoH AnTenna Gunasn
5% 5 ’ 7| mocn: qH
CHHTE3ATOPH) . MOJy/IATOpH KypHjiMa ];:mwn
Y v
Hacrnabrn FOY Ypxrmr FOY kypsar
b KyBBAT Ky i THp s
Ky9aimpriras

rrtt rrrr trtt PRSI

Onexrp DJIeKTPOH Bomkapys sa Konryprapuu
MaHOan XHMO# OJIOKH nazopar Gnoxs BT O
pociam 6:10Kk1
5.1-pacm.

Pajpoy3aTkny snexkTp MaHOaM YHHHI XaMMa KMCMIIapHHH Tanab
STHJIAJINTAaH KyBBaT Ba Ky4JaHHII Ouiiad TabMuHIaiinu. By Kkypunmanap
PaqHOBLIMTTAPHIL TH3UMH yuyH 2...3 Oup-Oupura Oornuk OViamaran
Oupnamun snektp maHOanapuad dolnanaHagd Ba pajauoy3aTKHYHHHT
Y3JIYKCH3 HILTALIHHA TabMHHJIAH .

Illynra anoxuna >»THOOpP OepHIN KepakkH, Oab3d OXMPIH YHKHII
KacKaJu 3JIEKTPOH JiamnanapiaH HOOopaT pamuoysaTku4iapia jamna
anonura 15...20 kB kyunanum 6epunanu. Bynjaa paguoysaTkuy viuia-
[MHHH Ky3aTyBYH HH)KEHEp-TeXHHK XoJumiap Xaériapu XaB(CH3-
JIMTHHH TABMHHIIAUI yqyH OHp Hewa Maxcyc y3rud Ba yJiarHdiap paauo-
Y3aTKHYHHHT HYKH KHCMHIA FOKOPH Ky4WwIaHHLIHH Yy3MaciaH TypHO
TETHII Ba TABMHPJIALI HILIAPHHA 0O OOpHII KaThHAH MaH 3THJIaIH.

Panoysarkuynapaa Maxcyc MasiyMoT Ba xabap OepyBuu Kucmap
OpKanu YyHHHI HIIIAIl ykapadHH Xakujaa MabIyMoTiIap onu0 Typuiiaam
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Ba Oab3u Xosurapaa Oy kypcaTkuwuiap KOMIbioTepiap épaamuaa xap 1,
5, 10 Ba X.K. BaKkT opanHfHAa kamyiaHub Hiunop Oepud Gopunamu. By
MabJyMOT/Iap 3XTHEKra Kapa® Koro3ra NpHHTEP OpKalH 4YHKapHO
OGepunaayd Ba OJaTAard HLUIAIl XOJATHJAH HMKHIULIAPHH HYKOTHLI
yopa-taabupnapd Kypuiaau. 3amMoHaBuil paaMoy3aTKHunapia acocHi
TAUlyBYH HaCTOTACH YacTOTalap CHHTe3aTOPHAaH onuHanu. Yacroranap
cCHHTe3aTopu Tanad BSTuiaraH Kartaiukia Oup-OupuaaH ¢apkioByn
yacToTanapHu sipatu® Oepaan. Onataa, YHMHT YHKHIIMIATH 4acTOTa-
HUHI Typnu cababnapra kypa ¥ysrapumu 10 I'man owmmMaiiau, ypra
TYJIKHH JHana30HWAA TAlUIKHJI STHJIAJHIaH CHHXPOH PaIHO3IUHTTHPHIL
TH3MMMJa YacToTaouHr goumuiinura 0,01 T'unan karra 6ynmMaciuru
Tanab >THaaau. PaguoysaTKu4iap CHHXPOH XojaTia uuularaina oup
Hewya pajuocTaHiHanap OuTTa yactorazna, Oup xun xabapHu TapkaTaau
Ba YHHHT TallyB4H YaCTOTACH «ATOHA BAKT 3TAJIOHH» CHTHANH €praMu-
Ja Kyzatunub Gopunaau.

AMIUTHTY1a MOAYJIALMACH PAJHOY3aTKHUYHUHT GUp Heua Kackaauga
OMp BaKTia OXMpPrM Ba OXHMPIUIaH aBBaJITH 4YMKHII KacKajjiapuaa
50...15000 T'y uactoTanu y3aTunaérradH xabap GurnaH Ba KHYMK HOYH-
3UKIK Oy3uaHnIap 6¥nan aManra OUIHpHIaIH.

Opatna paauoysaTkuuiap Oup Ba Oup Hewa merann mkadnapia
so#namran 6Ynub, yHHHr alipuM Onoknapusn mkadaan onub TabMHp-
nam Ba GoIIKacH OGWIIAH alMalITHpHIN MMKOHusTHHE Gepazu. [llkad-
HHHT OJiI KMCMHJA paiMOy3aTKH4Y HII JKapaéHHHM Ha30paT KHIIHIL,
Ky3aTHIl Ba KackaJlapd Kepakiu HyKrajapulard TOK Ba Kywia-
HMILTApHA Yiyalr WMKOHHATHHM Oepaan. Kepawin xonnapaa xap 6up
mkad maxbypaH coByk XaBo Ousan éku cyB (CyrOKIHK) OHIaH COBYTHIN
KypunManapu OuiaH TabMHHIAHTaH Oynaau.

VKT nwmanazomuza UM  paguosmIHTTHPHII — PaJHOY3aTKHYH
CTPYKTYpaBHi cxemacH 52-pacMiia KeJaTHPHITaH.

VKT [uanazoHuja dYacTOTacH MOMAYJNANMANAHTaH —CHrHajiap
OpKaJId IOKOPH cH(aTIH pagrHoslHTTHpHuLiap onud Oopunamu, wy
Kymnangad, crepeodonuk paguosmmntrupuumap XaMm, YKT nuanazonu
CHIHaJJTapHHH Kabys KHIMLI Xy[AyAH paguoy3aTHII KyPHJIMAcH aHTeH-
HACH KYpHHAaAWTaH XyIyAJardHa y TapKalraH CUrHamnap — TYFpHJIaH-
TYFPH KaOyJl KHJIMHAIM, LIYHHUHT YYYH YHHMHT Paauoy3aTKHYJIapHHH
KeparuaH OpPTHKYa OIIMPHINTA 3XTHEXK HYK Ba yJapHHHT YHKHLL
KYBBaTH akcapuar xosiapaa Oup Heda kBroan ommaiinun. bBabsu
XoJlaplia yiapHuHr udkuin KyesatH 10..15 kBt OYnumy MyMKuH.
VKT nuanasoHzia paiao3LUIHTTHPHIT MOAYJIAIHAIOBYN CUTHA YacToTa-
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e 30..15000 TI'u nuanazoHza O¥imO, KeHr momocamd MOAYIALNHA
koadunmenTu 3,3 Eku Sra TeHr KWIHO TaHMAHHMIIH, HacTOTA MO JIA-
TOPH MOJYJIALHAIAN  XapPaKTEPUCTHKACHHHHT FOKOPH YU3HKJIHKIA
OYnUIIH, MOLYJIALMSJIAHTAH CHIHANIAPHH Ky4adTHPHLI KacKazjiapH
AMIUINTY/Ja-4acToTa Ba (haza-4acTora TascH(rapu XaM IOKOpH Japaika-
Ja TekHc OymumM Xucobura TabMHHIaHamH. MoaynsuusiaHrad cur-
panHuur cinektpy 150...180 k' iHyM TalmKiI 3Taau.

ViuGy pamnoy3aTKHHHHHT acOCHH MOILyIH unKHII KyBBaTH 250 BT
Oynran kyuaiTupruwiapaad ubopar Oynu0, ynapHHHr KyBBaTH KOaK-
cHaJl KYIIPHKCUMOH KyPHJIMa OpKallM KyIuunajd Ba OynuHaId. By 250
Brau moayn ¥3 HasbaThJa CaKKH3Ta JKyjJa IOKOpH 4acToTa TpaH-
3UCTOPHAA HiHFHIran OYnub, Xap GUPHHMHT uypKHIn KyBBaTH 50 Btoad
Ba KYNPHKCHMOH KoakcHal KyBBaT KymyByn €épiaamuja Hufiiand Ba
oxupru TYprTa 250 BTy kupHumura Typrra Gynuaras xonja oOepunaid.
Keur nonocanu UM curran Ky3raTyBYH KypHIMajaa IaKiIaHTHPHIIALH,
YHUHI TapkuOHra wvacroTtanap CHHTe3aTOpH XaMm KHpalH. Papuo-
Y3aTKHUHHHI HIUYH YacTOTACH HacTOTajap CHHTE3aTOpH OpPKallH yarap-
THpWIAAH. 5.2-pacmpard CTPYKTYpaBWii cxema acocza SpaTHIraH
paaMoy3aTKHunap &paamMuza TelleKypcaTyB TH3HMHJA OBO3HH y3aTHIL
y4yH Xam (ol nananwuica 6ynanu.

»| Moayas
250 Br |
o Kyssar
g K¥mum 'D
E | Momyns KypH/IMacH AHTCHHAra
g; 250 Br
HacrnaGku Monyns [} = Tlonoca [+
Kyuaimuprun 250 Br g hHnTpH _[l
2 =
)
E »| Momyis
Kyararysu (vactora E 250 BT —|_
CHHTC3ATOPH Ba e
MOYIATOPH) Q }\‘\ BBAT
KVum _D
| Moayns KypHIMACH
250 Bt
UNDﬂ
5.2-pacm.
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5.2. TenekypcaTyBiaap pagaoy3aTKuYJapn

TenexypcaryBnap 48,5..66, 74..100, 174..230 MIu (1...12
TEJEBUJIEHHs KaHaJIJapH) TYJKHH Y3yHIMrH Metpiaapaa sa 470..862
MI'n TYAKUH y3yHIUIH JeUMMeTpAa YiidaHaJuraH yactoTajiap auana-
30HH A 0N1ub OGopunaau.

Tenesuzenus: paguoy3aTKMWIApH 0JaT/a HKKH aloXMad, MyCTaKui
paguoy3aTkuwiapaad udbopar OYaHO, OMPHHYHCH aMIIMTYAacH MOJLy-
JIALMANIAHIAH TAacBHP CHIHAJIMHH; MKKHHYHCH 4YacTOTACH MOJYJis-
LUsAJIAHTaH TOBYILI CHTHANWHKU 3¢upra ysataau. ByHaa tacBup curxanm-
HUHT TallyBuYHra HucOaraH yan €H nojocacy KHCMaH y3aTHJIa/H, YHT éH
HOJIOCacH TYJIHK y3aTHIIanH.

TacBHp pagHoy3aTKMYH MOJYJIATOPH KHPHUIMIA: 3JEKTP CHrHajra
allTaHTUPUJIraH ONTHK TAcBUp EPYFIMK CHTHAJIM, pPaHIJap CHrHaJu;
TacBHP caTpjapu Ba KaJpJapHHH CHHXPOHH3AUMsAJAll CUrHaid Oupra-
JIHKJa TYja TeJeBU3HOH CHrHan wakiuja oepunanu. by mypakkab 13-
JIMK CUTHAQJHHHT HacToTanap crieKTpd KeHrnurd 0...6,5MruHH Taumkumn
sTagd. byHaa choekTphar nacT vacToTalap TacBHpAArH CeKHH
Y3rapyBuH TacBHpiiapra Ba IOKOPH 4acTOTallapH KyZla Te3 y3rapyBuu
TaCBHp TAalUKHI 3TyBUMJapura TYFpH Kejiaiu. ByHpgalt aMnmuTynacu
MOAyJALHAnaHrad curdan oxaraa 13,0 MI'n cnexrpra sra Oynanm,
aMMO 4acToTajlap PeCypCHHH Texalll MakcaJuia TallyBYH 4acTOTajaH
yarn TOMOHJA SKOHJaulraH CHrH&JI CHNEKTPal TallKul 3TYBUHIApH
KHCMaH ¥TkKasunajgd Ba yMyMuil crnexrpd keHriuru 8,0 MIura rteur
Oynran TYAMK TeneBMAEHHs CHTHAJW XOCHJ KMIMHanM Ba 3¢upra
y3atunaigu (5.3-pacm).

TeneBuaeHHsAga TOBYIl CHTHAUIAPH TAllyBYH  HaCTOTACHHH
MOZYJIALHSIIANI OPKaJiM OJIMHIaH, CNEeKTpH KeHrHrd 145 k1 curuaan
opkan¥ 3dupra yzatunagu. TOBYII CHTHalIM CHEKTPH TacBHp CHI-
HaJUlapy CreKTPH I0KOPH KMCMH/IA YKOinalaam.

Epaa sxoinaimirad TeneBHACHHs TacBHUP CHIHAWIApH PalHoy3ar-
KH4Yapyd YHKHMII KyBBatd Oup Hewa Barraan To 50 kBrraua, Tosym
CHTHaJUIapH YHKHII KyBBAaTH XaM OUp Heua BaTTAaH 5 kBrraua Oy namy.
ToByll cHrHanmu pagHOY3aTKM4YH 4YWKHII KYBBAaTH TACBHP CHIHAM
YMKULI KyBBaTHAaH oJaria YH mapra KaMm KHiIuO noiiuxananamu, Oy
HACOaT Kabyn HyKTacHaa TENeBH3HOH TacBHp cH(ATH TeXHHUK
Tanabnapra jaso6 GepamuraH Mmacoana, TOBYUI CHIHAmM CaTXH VH
MapTta Kkam Oynrapga Xam yHMHT cudaT KypcaTkuwiapy TEXHHK
Tanabnapra sxasob Gepaju.
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AM TacsHp

PANHOCHTHATH CIEKTPH YM ToBym

PAAHOCHTHAIH CIIEKTPH

v

' 145 kI'n

8§ MI'u

5.3-pacm.

TeneBH3HOH Y3aTKMU CTPYKTypaBHif cxemacH. TacBHp Ba TOBYLI
CHTHAJUIAPH PaHOy3aTKHYH MKKHTAJaH aJOXUAA-aJoXHla MaXMyaJaH
ubopar Oynub, ynapHUHr YHKHII KyBBaTH KYNPHKCHMOH KypHiIMa
EpramMna KYLIHIaaM Ba HATHXKABHIl YHKHII KyBBAaTH Xap OHp anoxuia
paaMoy3aTKHYHHUHI YHKHLIMAAH HKKH MapoTaba karra 6ynanu.

Tacnup
CHIHILITH
l L TACBHP paaHOY3aTKHYH
AM (1-sgpuM MaxMya) I
panHOy3aTKHY  |—o }S?’BBM
KY3FaTKHH Ky H __D
| TaCBHpP pAIHOY3aTKHYH Kypuimacu
2-pHUM MDKMYa)
Jlynexcep-
tbunstp >
Ta(:BHp PANHOY3aTKHYH AHTEHHAra
UM 1-apHM MaKMya) | ¥
pagHoOy3aTKHY  [— Kyspar
KY3raTKHIH l]‘ Ky Inim _D
s TacBHp paanoy3aTKHYH KypHJIMacH
T (2-spHM MaxkMya)

Topym CHrHAIH

5.4-pacM.
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5.4-pacMaa CTPYKTYpaBHH CXeMacHu KeNTHPHAraH y3aTKM4 TYpTTa
IOKOPH €KH ¥Ta IOKOPH 4acToTa CHIHAIapH KyBBaT Ky4alTHPrUuuaaH,
CHTHAJIAp KYBBaTHHH KYUIYBYM KypuimaaaH, yMmMyMuid QHIbT-
JQyNeKcopAaH, aMIUIMTYAa MOIYJATOPH Ba HacToOTa MOAYIATOPH
KYy3FaTyBUYHCH/aH Ba yMyMHii aHTeHHanaH ubopar.

SpuM Makmya (KOMIUIEKT) pajMoy3aTKH4 HIUJAaH 4YHKCca YMyMHii
YUKHII KyBBAaTH TYPT MapTa KaMasaH, aMMO HUUIAETTaH APHM KOMILIEKT
YYKHII KyBBaTHHH TYFPUIAH-TYFPH aHTeHHara Oepunl XHcoOura YnKuiu
KYBBaTH HKKHM MapTa KaMaifuIIHra 3pHIIHIAH.

Hynnexcop GUABTP HKKHTA TYPJIH YacTOTalapra Ba [0J0ca KeHI |-
rHra 3ra KMpHII KHCMHra KyBBaTH Ky4yafiTHpW/IraH TacBHp Ba TOBYLU
curHannapH 6epuiaau, yHHHI YHKUIIHJAH OWTTA ATOHA CHTHAT OJIMHUO
aHTeHHara Oepunanyu. bab3u TeNeBH3HOH pajHOCTAHUMAJIApAA MYIi-
nexkcop-GunbTp €plaMujia OXMpPrH TacBMp Ba TOBYLI KyBBAaT KydalTH-
pUII SApHM KOMIUIEKTH KyBBaTJapH OMpIalITHPHIANM, CYHIpa KyBBaT
KYIKII KYNIPHKCHMOH KypHJIMara, YHHHI' YMKMIOKIArd CHIHAJl aHTEeH-
Hara Gepriaau.

3aMoHABHH TENEBHAEHMs CHUIHAN PagHOy3aTKHYJIApH  YHKHII
KyBBaTH TO 5...10 kBTraua 6¥nca TYaHK TpaH3UCTOpIAAPAA APATHIIAIH.

TacBHp CHTrHaJIapu pajuoy3aTkuunapd. TacBUp CHrHaJUIapH pa-
JHOY3aTKHWIAPUHMHI COoIaNallral CTpyKTypaBuit cxemacu 5.5-pacmaa
kenTupuirad. Opamuk 4acTOTaja aMIUTUTYJacH MOAYJIsSLUsIIaHrad
curHan yan €H nonoca cnektpu 125 xkl'uman OGowmna® werapananran
CHrHaj  UAK/VIAaHTHPHIagd. Maxcyc  QuAeTp Ba  KOppekTop
(Tyrpunarud)nap €pramMuia MONYAATOP MOIYJSILHOH XapaKTepHc-
THKAcH Ba TpakT aMIUIMTYJa-4acToTa Ba ()a3a-4acToTa XapaKTepuc-
TUKACH FOKOPH Japaikaja 4YM3ukau Oynuiuura spuuminaad. lakinan-
TUPHJIraH TEJIEBM3HMOH CHIHajl apajlaliTHPru4ja CHHTe3aTOp OpKalu
OJIHHTaH 4acToTacH Tanad mapaxkacH y3rapmaiianran &paaMHia TejieBH-
3MOH CHIH&J TapKATHWIMINM Kepak Oynran wacrora (TeneBH3MOH
kaHam)ra YyTkasuiangd. KyBear xydaliTUpHIn KacKajjiapH CHEKTpH
keHrmura 8,0 MI'm 6yiran TeneBU3HOH CHUTHAHM aMIUIMTY/@ Xapak-
TEPUCTHKACHHMHI UM3MKIHIMIHHH Ba aMIUIMTY/Ja-4acroTa, (pasa-
4acTOTa XapaKTePUCTHKACHHHHT OHp TEKUCIUIHHHM TAbBMUHIIAraH X014
Kydaiitupuiuy  kepak. KyBpaT kywaltupruu umkuummra 8,0 MIg
OpaJIMKJIard CHEeKTPHM akpatyBuyd (UALTP ynaHran 6¥nub, opTukua

CHeKTp TAlIKHJl OTYBUMJApHMIAH TO3aJlaHTaH CHCHAN aHTeHHara
HypJaTHll y4yH Oepuiaau.
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5.3. Pagno/IoOKalHON CTAHNMHAIAD PAAHOY3ATKAYIAPH

Vmymuii mabaymornap. Pammonoxauuon cranuusuiapian (PJIC)
0ObeKT/Ial KaiiTraH paaHoTYIKMHIAPHA KaOyn Kiiub, yHra uuuios Oe-
pHII HaTHYKAcKa OOBEKTHUHT KOOPAMHATACHHH, XapaKaTJaHHII Te3JIH-
rHHH aHHKIana goiinananviany. Yiap HKki Typid O0¥nand. bupnHiM
TYpH OOBEKTAAH KaiiTraH KydyCH3 CHrHaira HijaoB OepHIill Ba HKKHH-
YUCH 06’1:61(1‘,[[&}1 HYPJAAHTHPUWJINaH KyYJIH CHrHanra HIIJIOB 68[)1/11!11"3.
acocyjaHrad. YTa lokopu wactora PJIC ofbektnan KaiiTraH CHrHAIra
uloB Oepuilra acociaHraH napaboluK aHTeHHa HyHalIranjiuk jadar-
paMMacH keHrury (rpajyciap/ja) Kyiisjargua aHuiianaii.

6=301/R,

6y epaa, R — napaGoJiik aHTeHHA paauycH, A — TYJIKHH y3YHJIHIH 6y6
A Ba R ¥iuos Oupiauknapu Oup Xui OVIHIIH Kepak. .
O6pexktHn Tonum yuyH PJIC HypnasTHpa&rran CHrHAl I:,yJIKHH
Y3YHJIHTH, OOBEKT reoMeTpHK YnyamiapuiaaH aH4da KHIHK GyHHl.lII;I
kepak. Arap 0=1° 6ynca, R/A=30 Ba A=1 cm, R=30 cm Gynanu. Ilyrnak
kU6, 0O6bekTHH Gop Eku MYKIMIMHN Ba YHHHI KOOpAHHATA, Xapakart
TE3NUIWHM  aHuKnam yayH PJIC mmuam  HacToTacH yTa  HOKOpH
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gacrotanap (CBY) amanasonnja, 0ab3aH TYIKHH Y3YHJIMIH Oup Heua
MIJUTUMETp GY/IHIH EKH ONTHK AHanazonaa 6ynumn tanab sTHIaIm.

KajitTran Kkyucu3 cHrHaiHu KaOyJl KuiHINra acocjiaHra PJIC

paanokaby.1 KHIIMLI KyPHIMACH KHPHUIH/ArH CHTHAN KyBBaTH

Po=KP,, /L,
ra TeHr 6ynaau, 6y epaa, Ppy — paaHoy3aTKH4 ypraya qMKuIl KyBBaTH, L
— obbekTraua 6ynran Macoda.

IOkopupars KeaTHpuiIraH HQolazaH MablyMKH pazHokadyian
KypHAMacH KHDHIIHJIArd CHIHAl caTXd OMp XHIl cakjaHraH Xoija
pajaMoy3aTKH4 YMKHIN KyBBaTH mMacoa L HHHI TYPTHHYM Jlapaacura
GornuK paBuinia owmaan. Mucon yduyH macoda 2 mapra owica,
paJHoy3aTKH4Y YHKHLI KyBBaTH 16 Mapra; arap macoda 4 mapTa ouica,
YHKHIOD KyBBaTH 256 MapTa OLIHPHIIHIIN KepakK.

O6rwextraya 6ynran mMacopa pa PJIC HypraTyBuYH HMmyJbCCHMOH
curnanra kapa6 PJICnap Kyiuzaru y4 Typra Oyiunaju:

- macoda sikuH Oynranna (OMp Hewa 103 METp), Tanad sTHiaguraH
HypJaHyBYH KyBBaT OHp He4a BaTT;

- Macoda Ypraya Oynaranza (OMp Heda KuiomeTp), tajiab 5Tu-
najurad HypiaHyB4YH KyBBaT OMp Heda KHMJIOBATT, YHIab KnnoBaTT;

- Macoda y3ok O¥aranga (1o31ad kujomerp), Tanad sTHIaAHraH
HypiaHyBYH HMNyJbC KyBBaTH 1 MBTaan karra 6ynaau.

PJIC 6yHpaH TallKapd AaHTeHHa TYPH Ba YMKHII cHTHALIapu
KYBBaTHHH KYIOIMID Typura kapabG Xam Typrnapra Oyamnamd: OutTa
HypnaTkdura OUTTa YHKHII CHrHaiMHH Oepuil; Kyn comnd Hypaat-
KHYIapra Ky COHJIM YHKHII CHTHanapHHu Gepuin typu 6yaud, Oynna
xap 6up Hypnatkuyra (azacH MaxcyC IIaK/UIAaHTHPWIray CHrHAaJap
6epunaau. Hatnkazna dasaianrad anteHHa nawxapacu (OAT])aa tanad
STHAraH Japakajgard aHTeHHa HYHaATHpHIN AHarpaMMacygd OJIMLUra
DPHILHNAIH.

PJIC ynaa dofinananunaauran snektpon ac6obnapra Kapab:
3IEKTPOBAKyyM Jamiiaid (KIHCTPOHJIM, MAarHETPOH/M, HOTYpPYBYH
TYJIKHH IaMIaJIH Ba X.K.) Ba TYJIHK APHM YTKa3srHuIuKIapra 6y IMHaIH.

Dnextpon namMnamu PJIC paanoysaTkuunapH.

Xo3upry BakTaa KyJa Katra yukuiu KyBBaTiu PJIC cranuunsnapaa
3IeKTPOBaKyyM JiamnanapaaH Qoiifananunaan. Yinappa acocaH: am-
IUTHTPOH, KIHCTPOH Ba TYPAH IOTYPYBYH TYAKHH JaMrnajapuaaH
¢olinanasunagn. DnekTpoH ac6o6 TaHnama yaapHUHT: (oilAaTH MLl
koo uumenTHra; Ypraya UMKMII KyBBATUra; HMIYJIbc XOJaTHAA
HITaraHja MaKcHMMal YHKHII KyBBAaTHIa; CHIHaJl y3aTHLI 4acToTaiap
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mosocackra; KydaliTHpHi papajkacura; Tana® 3THIaquraH Ky4JiaHHI
KuiimaTura pTHb0p Gepunaau.

Vra roxopu wacrtora PJIC cTpyKTvpaBHii CXEMacuHM Ty3WIIja
KyHuaaruiapra anoxuia sbruOop 6epuil Kepak:

— KYPHJIMAaHHMHT 2JIeKTpHK OapKapOp/IMIHHH TabMHHJIAWl y4yH
snexTpoH acbobnap opacura GHp TOMOHra HyHanTHpHITaH (eppuT
(BEHTHII Ba LLUPKYJIATOP)Jap yjal Kepak;

— paAMoy3aTKHY YMKHMLIMra TErHULIH vacToTanap CHeKTPHHH
yTKa3yBYH Ba OpTHKYa (KepakcH3) YacTOTajard CHIHaJIapHH
YTKa3MaclIuK y4yH rnojoca GpuisTpH yJlIaHHIIH Kepak;

— Maxcyc aBTOMATHK pocTiall KypHiMacH €paMHaa paauoy3aTKay
acocHii KypcaTKMYWIAPUHUHT Y3rapMaciaH TYPHIIHHH TabMHHIALI;

— paguoy3aTKH4 XaMMa KacKaJ/UIapHHHHI HMLUIAl XOJaTHHH,
aifHUKCA, OXUPTH YHKHUI KACKAOH WIUJAll XOMAaTHHH Y3IYKCH3 Ha30paT
o1b OOpHIN Kepak;

— pajMoy3aTKMy/ld HOCO3NHKIAP Ky3aTHJraH/Ja Ba aHWKJIaHraHaa
YHIAQH 3JeKTp MaHOaWHHM Ba IOKOPH KYWIAHHIIHH Y3YBYH 3JIEKTPOH
TH3UMH OYIHLIN LuapT;

— 20eKkTpoH acGobnapHMHI HUUIAN XapOpaTHHH MyHTasaM OHp
XHJIIa caKjiall y4yH mMaxcyc, xaBo OuiaH EKH CYIOKJIUK OHilaH COBYTHII
KypuaMacu 0¥ nuim mapr;

— XaMMa [OKOPH KywIaHHIUTH SJIeKTp 3aHKupnapH Xaér
xaB(cu3nury Tanabnapura sxasob OepHIun Kepak;

— ¥yra 0KOpM yacToTanap HYpJIaHHIIHJAH HHXKEHEpP-TEXHHK
XOAMMIIAp Xa€THHH MyxXodasza STHIN Y4yH paguOy3aTHIN KypHJIMacH
TYJHK OKpaHJaHraH (MeTamn KOOMK HYHIra jKOMmamTapuiran) OyiHmH
Kepax.

OnexrpoBakyym  acb6obGnapu  yta  tokopm wactora PJIC
pajHoy3aTKHYH  cojjanamirad (yHKiHOHan cxemacu (5.6-pacM)
acocHJa YHUHT TY3WIHILHHA KYpUO YAKaMHu3.

PJIC Hunr acocumii Kypcarkuuiapu: minjam wactoracH 4 I'TI;
HypiaaTHIl KyBBaTH uMmnynbcaa 10 xBt; HypnanTHpunajura€ CHTHAI
yactotanap cnekrpu 200 MI'1; kupuimra KysratyBynian Oepiiaaurad
curnan kyseatu P,=0,1 Br.

VYMymuii KydaliTupum kosgdunueHTn

K,=101g(P,/P,)=101g(10%0,1)=50 1B.

YacToTanap yTkasuiu nonocacHHu 3bTHOOpra ojrad X0JI1a HKKHTa
Kackan TamaiiMus. Bupuuunch torypysun TyakuH nammacu (FOTJI)
kyualTHpuil karramuru Ky, =40 nb, Ba HKKHHYH KacKaJl aMIUTMTPOHAA
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6Ynu6 kyyaitupum koadhduuuenTd Kona=16 1b. 5.6-pacmaa kyiingaru
uwraptiu Oenrunanunapaas doinanasuirad. OB — depputian BeHTHN;
MA — #iymantupunran axparruy; I[1D  — nomoca  QuAbTpH:
11 — uupKynaTop.

— 2 —lom | o M T |

AMIUIHTPOH
®B
oy e —
— Antennara
HO
v
U'r)'ns Um.v'rr
5.6-pacm.

Uynantupuiarad  axpaTrdy  &pAaMuaa  pajHoOy3aTKHY  UMKHII
Kackaauaa TYrpd TyLIaéTraH Ba akc 5TraH (KalTrad) CHrHall KyBBaTH
Hazopar KuiauHagu. Kypunma kupHLIMAAa Ba 31eKTpoH acbobnap
opacura (eppuTIH BEHTHWI Ba YHKHIONra LHPKYJIATOP YjIaHa/H.
Acbobnap opacWra Ba pajHOy3aTKHY  HYMKHUIMIA  wactoranap
10JIOCACHHH YTKa3yB4YH (HILTP y/IaHAH.

Pannoy3aTkyy yMyMH# KyBBaT KydalTUpHLI ko3 uiineHTH

K;= Kot Kaynn — Ky =40+116-5= 51 1b-151;
oyana Ky =5 nb deppuTnu BeHTHJ, IMPKYJISTOpP Ba Mojoca
bunsTpUAary cyHuLIIap HaTHKacuary Hykorumnap.

Apum Yrrasruy acoodnn PJIC paguoysaTkAdwiapu.

By Typ pamWoys3aTkdwiap KaTTa 4YMKHII KYBBAT/M, AaHTEHHA
snemeHTaapura Gaszanap MOCIalran CUIHAJ OPKaiH TYJIKHH TApKaTHLU-
na  doipamanunaan. 5.7-pacmpa 256 3JIEMEHTIH MaHKapacHMOH
(azanapy MocialiraH aHTEHHAIM paauoysaTkud 17ta jra 10KopH
YacTOTA CHTHaIIap KydalTHpradyu Moaynu — A nan ubopar 6¥nub, xap
6upn 13 b kyyaiiTupul xo3GGUIHEHTHra 3Ta Ba YMKKII KyBBaTH 200
BT1; mkkuTa 16 xanannu Oynysud Ba 16 depput BeHTHN, HacToTasap
nongocacu GuitbTpu (TIM). Ounerpiaap Ba GeppUTIH BEHTHUIAD COHH
16¥16=256 Tara, HypnaTyBuYd 3JEMEHTIAp COHMra TeHr. 5.7-pacmaa
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PJIC Gupriina CTBONH TapKUOH KeNTHPHIIraH, OynjaH TamKapu y ssa 15
Ta XyJUIM L1yHail CTBOJIApAaH TAlIKMII TONTaH oynanu.

Burra umkum moayin A — Kyseatu 200 BT o6yomb, 16 Ta
HypJiaTyBud  DJIEMEHTHH (pasa y3rapTupyBuM Ba (UILTPAATHA
{iyKOTHIINAPHH Xucobra oNranaa) Xap Gupura 10 Br KyBBat erxasub
6epaau. Llynnai kunud, PJIC 10¥256=2560 BT yTa IOKOpPH 4acTOTald
curHanuu Hypnataad. YmOy aHTeHHa [aHxkapanapijaH CHIHAIHH
kabyn xunuij@ Xam Qolinananunany. CurHanHy ysatuil Ba Kabyn
KMTHIL KAHATHH{ OKPATHIL LUPKYJISTOP EpAaMH/a amaira OLHpHIA/IH.

PJIC aza Y3rapTHPHIL KypHIMalapd MOJYy/UIRPHHHHT XONaTH
tana® STMAFAH HypNaHHIl HyHaaMmura Kapad KOMITBIOTEP OpKaili
KoJJlaHraH  kKomanjanap (kypcarmanap) Oepuunr OpKamd —aMaira
OLLIHPHIIAJIH.

TaroxapacHMOH aHTEHHAT

Bomxapum KoMauaacH

16 kanaara Gyanm
1
OB
2 e
Lo —>
1 Monyns A
o
2 +—
—
- 16 ) L >
[Faramirian L Moy A
1
Kabyn kpnum 16-kanany«ys dasa yarapTHpHII
KyPHIMACHT pa nonoca GHIATPNAPH MOIYIH
16
5.7-pacm.

5.4. CoTaju aJI0Ka TH3HMH pajaoy3aTKHYAapH

Xosupru Bakraa acocan, GSM, CDMA pakawiu cOTalli al0Ka
crapgapTd KeHr Tapkanran Oynu6 900 sa 1900 Ml apana3oHHAA
HIILTaii au.

Coranu pafuoasoka abOHeHTH KypHJIMAacd paaHOy3aTKH4H
5.8-pacmzma Kentupwirad. bynpa KyHnzardda OenrunaHHlIIapiaH
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doiinanannnran. TUK — ToBym uactoTasapu Kydaiftupraum; OUl™ —
OpailHK 4actoTta redeparopu (90 MI'u); ®M — dasa momynsatopu; A —
apanamtupruy; [1® — nonoca dunsrpu; KK — kyesar kyuaiituprou;
KP- kyBBaTHH pocTiali.

Kypunmana ®M opanuk dacToTaja amanra owkpunand. Yacrora-
nap cuHTesatopu Epaamuaa 90 Ml ©M curnan 450 MI'y guanaso-
HHra KY4upuiagy Ba KyBBaT OViuua kyuaiitupunamu. Kypunma
NYyIUIEKC X0NaTHAa, AbHH OMP BaKTHH Y3HJa CUTHAJIHK y3aTHII Ba KaOy
KHIHLIHA aMajira OIMPHIN YYYH pPajHoy3aTyBuYM Ba palHoKaly:ioBuu
KHCMJTapy TYpJH 4acToTana Huuiaiiav. Paauoysatkuuy Ba papuokabyi-
nlani KypuiaMacH MUKpocxeManapAan Hoopart.

90 MI'n

YacroTanap
Muxpodon , \ CHHTE3ATOPH
TUK our oM [T A — Tld
450 Ml
Mo f— KPP [ KK
AHTeHHara

5.8-pacm.

Pakamiu coTanu pajinoanoka abOHERTH Paioy3aTKuyH.

Mukpocxema wakiHMaa OakapuiraH abGOHEHT paauOy3aTKHUH
CTPYKTYypaBHii cxemacu 5.9-pacmaa kentupunrad. Pacmpa kyiiunaruua
Genrunamnapnan goiinananmiran: TUK — Topym wacroranapu kydaii-
Tuprugu; APV — anasor-pakam yzraptupruy; OUI' — opanuk vacrora
revepatopr; ®M - daza momynaTopu; A — apanawrtupruy; INd —
nonoca ¢unetpy; KK — kyBBar kydaditupruy; KP — kyspaTHH
pocmiaruy. Pajguoy3aTkuy KyHuzarmya MILiadIi. APY épaamuga
TOBYII CHFHATM MKKWIMK pakaMJIi CHTHajra aljasTtupwiaam Ba
MHKpOTIPOIleCCOpAa HILIOB Oepwiranjan cyHr ¢aza mopynatopu
kKapumura 6epunagu. By curnan apanaliTHpyBYM Kackajyjia yactoTanap
CHUHTE3aTOpH épJaMua aXpaTHirad 4acToTa JHaNa3oHura KY4upuiiau
B4 KYBBAT Ky4yaHTHpruuyu EpaaMH/ia Kepakjii KyBBaTraya eTKa3zWNajy.
KyeBar  kywalTupruusHuHr  kydalitupum — koadduumentn  6Gaza
CTaHUMsICH Ba aboHeHT opacuaaru Macodara kapab aBTOMATHK paBHIIa
Homkapub Gopunann. Cotanyu anoka kaHaiu aboneHTura xap 6up anoxa
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ceaHcu JaBpura yacrtoTa 0asza cCTaHUMACH TOMOHHZAH aBTOMAaTHK
paBHilad axkpaThiaiH.

MHUKponpoueccop YacroTanap
Mukpodor : ] CHHTE3aTOpH
TUK [ APY [ —l our oM | A [ mo
900 MI'u
Knasuatypa [ TR S ne | kp KK
AHTeHHara T
Tucnneii [
5.9-pacm.

5.5. PakamJifl PAJHOOIIHTTHPHIN Y3aTKHYH
5.5.1. DRM TH3HMHHHHT aCOCHIH TEXHAK XapaKTePHCTHKAIAPH

Digital Radio Mondiale (DRM — GyTyH AyH& pakamiid paauoCcH)
6y paaMOdLIMTTHPHLI XH3MATIapH Xankapo 2JIeKTp ajoka HTTHHOKH
TOMOHHJAH TaBCHs OTHIraH Ba 30 MI'u uacrtoramaH olMaijauras
yacToTanap Auanas’oHHIapHia KYJUIAHHJIHIIH Y9YH MyJDKaJIIaHrad Ky
(yHKIMAIM  PAKAMIH  PAJIMO3IIHTTHPHL (PP3) tuzumumup. DRM
ruaumuaa 4,5; 55 9: 10; 18; Ba 20 k'l KeHrMHKNIApAaru 4acrotajiap
[oJoCcaCHHH ArajUIaii/Iran paiHO3IMTTHPHII KaHaiiapuaad doiinana-
HHLD K¥3/4a TYyTHIraH.

PPD muur 6y TH3UMH anasor AM  paaMO3IUMTTHPHIUAAH aHua
joopr Gynran Ba VKT — UM paanosmmTTupyul yuyH XapakTepiu
Gynrad OBO3HHM SUIMTTHPHLI cudatuHu cTepeodoHiK Ba MOHO(OHHK
KAy KWJIHII HMKOHHSATIAPHHH TAbMHHIIAH/M. [llynwnraek, Oapya €xu
6up neua oiinanaHyBuHIapra Katop HyTK CHIHajjiapy Ba TyplIH
KypHHHUILIApAArd — KylMMYa  axbopoTnap, (mactypnapra ounl
MabIyMOTIAp, MYyCTaKH — MabjlyMOTNIap, MarHid  Ba rpadux
axGopoTaap, Ky3ranmac TacBHpIap) y3aTHJIHIIN MyMKHH.

3apypat 6yaraunga DRM tnsumu GutTa Kanania pakamin pajuo-
SIIMTTUPHLI CHITHATHHM Ba aMIUIMTYAaBUil MOAYIAIHATIH (AM) éxu 6Hp
ponocanu Moaynsuusiiu (BI1IM) ananor pagHOo3IHTTHPHLL CHTHAIapH
Gusan OUPrajuKaa y3aTHIHIINHA TabMUHIIAHTH.
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DRM TusuMuaa KynnaHWIraH TeXHUK edHMuiap y3aTHII KaHajia-
pHla 3apapiH TabCHP 3TYBYH OMHIUIAp (XalakuTiaap. cyHHLIap, Ky
Hypau Tapkanuui, Honnep a¢dexrn Ba Gowkanap) Gyiaranuma rokopu
Oapkapopnykiaa cursangapHu Kabyn KUAHIIMHA TabMUHIA M. By cra-
UMOHap Ba Ky4YMa luapoMT/iapia, WIYHHHIIEK, aBTOMOOHIapaa &Kku
bowka xapakaTnanaguran oobektinapaa DRM curuansapum cubarin
KaOy/l KHITHIUMHY amalira OUIMPHIL UMKOHUSATIAPHHU Gepajiy.

DRM ysaTtuiinu Tamkni 3THnAa OHTTa HacTOTallM TapMOKIapaaH
(Single Frequensy Network — SFN ), sabHH Vina GuTta yacToTasia CHH-
XPOH peKHM/Ia HITaliural y3aTKu4iapaard TapMokiaapaan ¢oiijnana-
HHII MYMKHH. ByHaali Tamikuia STWiraH y3aTHLI pajdoyacToTa Ccliek-
TPUHHU Ce3uNapiii Texkad XM3MaT KYpcaTHll 30HACHHH KYn Maprara
KCHIral THPHII HMKOHUATHHU Depau.

DRM TH3uMmu wyHzai NofuXanamTHpuirank, 6yTyH ayHEmaru
PafHORUMTTHPHII XU3MaTJapPMHUHT TYpAau Tanabnapuu OadcapuiUuHU
TabMHHJAHIH. AiiHn Oup nacTypHu OHp Heua TypaM paadokaHannapjia
y3atu xXojapd yuyH DRM tusuMuzaa cudatni kadyn KWL HyKTau
HazapuaaH onTuman OynraH KaHajJHHHI YacToTacHra KabyijiarudHu
aBTOMAaTHK CO3JaHHII QYHKUMACH Ky3[a TYTH/TaH.

DRM TH3HMHHHHF acocHii TEXHHK XapaKTepHCTHKJIAPH

5. 1-orcadsan

1 | DRM paguosmutTHpuinga
HUJIaTUIITaH yJacToTanap 30 MI'y, man KMYHK
auanasonu, MI'n
2, DRM panuokaHamiapu
arajjlalliurad yactoTtaliap
MOJIOCACH KEHTJIMTHHUHT
KuiiMatiaapu, kI
3 | DRM cursannap Ba aHajor
PaAH O3 MU TTHPHIL
CHTHaJIapyuHu OWTTa Bop (maBxym)
KaHasijia Ouprajiukna
y3aTHUII UMKOHHUSTH
4 Panuonacrypnap
APaTYBYMUJIAPH TOMOHHIAH
Kenajural curgasiap
Typiapy

4.5:5;9;10; 18; 20

ORo03 cUrHalIapy;
HYTK CUIHaJU1apu;
MabIIyMOTIAP
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3. [-arcadsannune dagomu

5 OB03 CHrHAINAPUHH Crepeo, MOHO
y3aTHLI pesKUMIIapH
6 OBo3 (HYTK)

MPEG-4 AAC; MPEG-4 CELP;

CHrHANTAPHHH KOJJIALL | MPEG-4 HVXC
ycuybnapu |
7 OgBo3 AMana3oHu Kakita
SLUHTTHPUIAIUTAH
qacm"rfnapalﬁmﬂr Spfactr'a yBao:
Replication (SBR)
roJiocanapuHH
KeHraTHpui yeaydaapu
8 OBO03 (HYTK)
CUTHAJIAPUHHHT 272
Y3aTHINII Te3HKIAPHHMHT |
Juanasonnapu, Kour/c
9 TusuMm xanannapuaa | Ypamnu kojanati;
MOIYJIALIMA TypJapH Ba OHTIapHH KOHITAPHHA
XaroquKIapaal Xumost alMallTHPHUIL
ycnyonapu kBagpaTii AM(QAM);
QAM gueiikanapuHH oHIapHHH
aJIMalITHPULL

10 VYaarunaguran DRM —
pajloCcHrHaTapHH OFDM
MoaynsuusaIai ycayon

5.5.2. DRM TH3MMH y3aTHUI KHCMHHHEHT 0JI0K - cXeMacH

Bupunun GoCKMYJa CHIHA/UTAPHM KoJUlall (CHKHIN, KOMITPECCHS-
gamr) amanra ownpunanu (5.10-pacm). Koanampaan maxkcan DRM ysza-
TUII KMCMHMIAa MOC KeJaJuraH pakam/ii OKHMIIap Yy3aTHII Te3THK-
NapHHU TAbMHHALL XucodnaHaiu.

DRM curHannapu y3aTUII KaHAIMHHHI HeKaHrad YTKasHIN
KoOunuaTuaa Oy y3aTuiagural Aactypiaap COHMHH OLUWPHLI MMKOHHHH
Gepaan. bynpaii xoanam jgactiabki OBO3 CHrHANMTa Takkoc/laranaa
kaGyJ KWIHLI TOMOHMJA OBO3NM KaiiTa SMATTUPIIHIIY CHOATHHH
ce3usapiy EMOHJIAILMIINTA OTHO KeJIMac/IiTH Kepak.

DRM Ttusumuga MPEG-4 Audio pakamin OBO3 CHIHAaJIIapHuHH
yuta TYPJH KoJulaml  ycnydnapu KyJuraHHIaxu (ISO/IEC14496-3,
[SO/IEC 14496-3/Amd1): MPEG-4 AAC, MPEG-4 CELP Ba MPEG-4
VXC.
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MPEG-4 AAC (Advanced Audio Coding — 0BO3HM KOANAIIHUHT
TaKOMHJITAIUTHPHIITAHH) HHCOATaH KEHT M0JI0CAl 0BO3 CHIHAJIAPHHH
(OC) kaiita vmnam y4yH kynanauunann. Bynga DRM Tusumina Spec-
tral Band Replication (SBR—cnekrpan nojiocanapjiad Hycxa OJIMIN)
yernybu €pmamuna OC nu kYiuumua Kaiita Wonsan Gaxxapunaamu.

SBR ycnybunu xynnanumumu OC CIHEKTPH 1OKOPH HacTOTaIu
TalllKKII 3TYBYHIIAPHHH XOCHJ KHIHII Xucobura OCHHHr KaiiTa s1uT-
THpHJIAIiTal 4acToTanap AManasoHWHH 2 MapTTajaH KYpoKKa KeHraii-
TUPHII HMKOHMATHHH Oepasu.

Byana OC HHHI NACTPOK YacTOTANM CTIGKTpan TaLIKHI 3TYBYMIa-
pujary axGoporaas oiigananunany.

MPEG-4 CELP (Code Excited Linear Predication — xomiu Ky3ra-
THITH YU3WKIH TaxmuH (bamopar)) Ba MPEG-4 HVXC (Harmo-nie
Vector exitation Coding-rapMoHHK BeKTOP/H KY3raTHLUIH Kojan)
Kozta ycnyOnapu nact Te3snukiH pakamin okumnap (PO) k¥uianuia-
OUraH HYTK CHTHaJUJIAaPHHM Y3aTHII YYYH KYJUIaHHIaIH.

DRM TH3MMHAZ 0BO3 CHIHAJIAPUHM, XyCYCaH HYTK CHTHAIIAPHHH
kojnauaan KeiuH PO y3aTuil Te3NUMIapy auanasonu 2...72 kOuT/c Hu
Tawkua 3tagu. POHMHr 2 KkOHMT/C TE3JIMIH HYTK CHIHAJMHHM KOM-
MyHHUKauHoH cudaraa moc kenagu, PO uunr 72 k6ut/c Tesnurumga sca
Axuwmianrad cudarnu crepeodonuk OCHH y3aTHII MYMKHH.

DRM y3aTuin TH3MMU yuTa KaHaJJaH TAllKWI TOTaH:

— Main Service Channel (MSC - dolinananysun ax6opoTHHHT
OoIm y3aTHIL KaHaH);

— Fast Acces Channel (FAC — Te3kop pyxcar kaHanu) ;

— Service Description Channel (SDC — doiinananysumn ax6oporuu
€311 KaHalH).

MSC kananmm  doiipananypun  axGopotu Gewr MyJabTHIIEKCEPH
MUX uuxummaa wakaanagd. MyJdbTHIUIEKCEp  KHPHIIMIA — OBO3,
HYTK €kH Kyliumya axbopotra mMoc 6ynran Ba OC koaepiapuaa &xu
JacTimadkH KoJepiapaa Kaiita HINJIaHTaH paKamiu OKuMIIap
Oepunanu. By Oy oxMMIap XaTONMKIapiaH HOpPMal Ba OLIMPHUITaH
XuMosl kucmilapura 6yauHanu. Xatonuknapra cesruppok 6yiran PO
KMCMIIapy YUYH OLOWPHJIraH XUMOs HMIITaTHIIadH.
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5.10-pacm.
MUX mynbTHIUIEKcepaa KYpcaTHIraH pakamad OKHM/apHu OHD-

JaAuTHPHIO aMaiira Ol pHiIagu.

Hlaknmnantupuiran MSC kaHad XaM XaTOJHK/IapAaH OLIHPUIITaH Ba

HOpMaJl XMMOsi KHCMJTapiaan noopar.
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Paugomuszanus G1okiapuja pakamiiin OKHMIAp HKKHIHK Gelruiap
KoMOHHALMANIAPHHH AaBpHH TaKpoOplaHHUIUMHK Ba OVHIA y3aTHIAIHraH
CUrHajlla XOXHIIra 3HJ TaKpOpJiaHHIL BYXYAra KEITHIIHHH TY3aTHII
yayH ncepaotacoauGuii ketMa-keT OUTHap 6unan TYIMpHIIaIy.

Kananmnap kozephapuja ypamiH KoAra acociaHraH — axOopoTHH
XajmakyTiapra Oapkapop KoMlall aMaiara OuMpHiaamH. byHaa rypyxiu
XATONHIUIAPHH KaMalTUPHLI Makcaauaa OMTiap >KoHIapHHH aJMaLITHPHII
Ba axOopoTHH QAM — g4yelKanapra aIMaITHPHIL aMalTa OLIHPHIIAJIH.

MSC kananuna QAM sueitkanap (Quadrature Amplitude Modula-
tion) skolinapH aJiMalITHPHIAAH, Oy HOCcTabMJI XapakTepUCTHKAIH y3a-
THII KAaHAJUTapW/a CHTHAJUIApHH Kalyn kuyiMin GapKapopiuruHH OlIH-
puLl UMKOHHHH Oepaau (MacanaH, KMCKa TYIKHHIAp JHara3oHlIapu/a
yoHochepajaH Kaiftran DRM panuocurnannapuiy kabyn Kuiuuija).

FAC xananuaa DRM pajuocHrsaiiapu sraniaral yactoTtajiap no-
JIocacH, MOAYIALMA pexuMu, MSCuaru pakamiid OKHMJIap TypjiapH Ba
COHHM XaKuzaa, JacTypjapHH HJeHTH(HKauHsau Ba OolIKalap Xaku/a
ax0opoT y3aTHIagH.

SDC kanamia MSC MynbTHIUIEKCpNIanl KOH(PHIYPALHACH, LIAPTIH
pyxcar THII, CHTHAI 4acTOTACH, XM3MaT KYpcaTHII XyIyIH, 3LIHTTH-
pMIN THIIM, BAKTH, CaHacH Ba Oowkanap Xxakuza axO0poTIapHH y3aTHII
YUyH MYJIDKa/UIaHraH.

QAM sueiikanapuy FAC Ba SDC kanannapuia sxoiaapuiy aamari-
TUPHMIN KyJUIaHuIMaiau. By jxoiinapHu anmamiTHpHIU skapagHiapura
Gornuk OynaraH BakT OYHHMYa KEUMKHILJIADHM HYKOTHII HMKOHHATHHU
Hepanu Ba DRM KaOysiaru4yuu Te3Kop MuulalmMHu omupanu. Iy 6u-
nan O6upra FAC pa SDCra y3zatunazgurad axOopoT XaTonMKIapiaH
XUMOAHHHT eTapjii4da OKOPH JdapaKacura osra.

OFDM  sueiikanap y3raprupruun (OFDM — Ortogonal Frequency
Division Multiplexing — oproroxan wacroraBHii OYIHIIIM MYyIbTH-
njekcpiam) Typiau cudamiapaary suyeiikanapHy BakT Ba yactora Oyiin-
Yya TaKCHMJIai/AH Ba «4acTOTa — BaKT» TYPHHH INAK/UIaHTHPA/IH.

OFDM curnannap redeparopu Oup Xun Bakt Oyitmuya uumexciy
xap 6Up sueiikanap aHcaMOIMHM MablIyM MHTEPBAILIM 4actoTa OVitnua
OYnMHraH MOAYNALUMSIAHIAH TallyBYWiIap OMpialiMacura pakami
[aKiara y3rapTHpaiu.

Kelinn xuMod WHTEPBAIMHUHI KHPUTHIO #Hynu Ounad TYIHK
OFDM — cuMBOJ XOCHI KMJIMHAJH. XMMOA HHTepBaJl CHMBOJ KHCMH-
HUHI' TaKpopJjaHHWIIK xucobllaHaau Ba CMMBOJUIapapo MHTepdepeHius-
HUHT OJJIMHH OJIMII YYYH XH3MaT KuJIaaH.
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Moaynstopia pakamni OFDM — CHrHajid IOKOpH HacTOTaili
aHAIOr CHrHAJrA Y3rapTHPHII aMaira OLIHpHIan|. by onepamus pakaM-
JW — aHajior Y3rapTHPHILHM, JOKOPAra HacTOTaBuH Y3rapTHPHIIHH,
y3aTHiamuraH pamgocuriaapra XON — P ranabiapunu farkapHII
makcauaa (GUAbTpIamHE Y3 pumura onagd. KeluH cHrHAN DRM -
y3aTKHY KHpHIOHra Oepuimaam Ba CYHT pPaaHoTYIKHH KYpHHHIIHAA
y3aTHaau.

5.6. PPJI Ba cynpHi HYJIJOMLIH AJI0KA Y3aTKHY/JIaPHEHET TY3HIHII
cxemMaJsapu

Pamuopene, Tpomocepa Ba CyHBHil iiyngonum anoka Oypyakid
MOIyJISIMSUIH  3AMOHABHI  y3aTKMHHEHI TY3WIHII CXEMacH KyiHjard
acocHii Tasabnap OpKaM aHWKJIaHAIW: IOKOPH TallyBUH 4acTOTa; KHYHK
pyxcart sTHiagurad Oy3usMiLiapia Ba MOXYJIALHAIOBYM HYacToTanap KeHr
FIOIOCACH/IA YACTOTABHI MOJYJIALHA; Y3aTKHYHHHT TYpJIH KpHMarIapiard
TAllyBYKd vacTotanapra sra Oymamr zapypath; YMpa ypra HacTOTAHHHT
cTaOMIUIMIHHK eTapii IOKOPH Japarkala OYIIHIIN; MablyM HHKHII KyBBaTH;
ontuman GHK; ;OKOpH MUTOHWIHIHK Ba Golukanap.

Knuuk Oy3MIHLIUIAPIA YyKyp MOLYJSIHSHHHT OJHHHIIHHK TYFpH-
naH-TyFpu (GeBocHTa) yCnyOMHH MILTaTHIIra MakOypnaiau. Hactora-
HUHI MablyM Japaxanard 8’2‘-’(20...50)'10_6 cTabuIUriHA TabMHHIAI
yUuyH 4aCTOTAHHW ABTOMATHK KaiiTa cO3Jall TH3MMHHH HIIIATHII MyM-
kuH &xu 1okopu 22 I'Tu gacroranapaa nacnab KHYMK TallyBYH 9acTo-
Tajia MOMYJSIMAHH amanra ommpHUl, Oolmkauda alTranza, TamlyBHaHTa
HHTEPNONSLHOH yC1yOHH KYJLiaul 3apyp.

YacTOTaHH MAKUIAHTHPHIIHHHAT HHTEPIOJSIIHOH yCiyOn HKKHTA
reHepaTopJapHHMHT f; Ba f> HACTOTANApHH KYUIMII Ba HINYM 9acTOTa
cudatnja, Macaian f= i+ f> KOMOMHALMOH TamIKKI HTYBYHHH &KPaTHII
(5.11,a-pacm). f 4acTOTaHH € ra TEHr HOCTAOMUIMIHHH [CHEpaTop-
NAPHUHT € BA & HOCTAOHIMKIAPH OHIAH aHHKIALIMHY € = T e1(fi/f2)
OCcOH Kypcaruwl MyMKHH. Jlemak, arap f;<<f:(f/f)<<I wapTiaa I'l
reHepaTop YACTOTACHHUHT HOCTAOMILTHTH IOKOpH (€1~ €2) Gynca Xam
JIIYM YaCTOTAHUHT HOCTAGMITMIHHM 2 reHepaTOpHMHI CTAOHIUIHTHTA
SIKHH, TBHU £=€; Oynanu. BUPOK f> ra TakKoc/HaHraHaa f; KaHda KiH4HK
Gynca, KypHiaMa YHKHITHAArH HIIYH BAa MIIYH OyMaraH TAlIKAI 3TyB-
ypiap 1WyHra SKHH JKOLIAMATH Ba HOIMH GYIMaran TallKHi STyBHH-
napuy Gepuiirad apaxaja cynaupuul (Macana, 60 nb) yuyH ¢uIBTp-
NAlHY aMaira omupuIn Kuitnd 6ymamm (5.11, 6-pacm).
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Omatna, yHMHKauMsiaHrad KHYHK TalIyBYHHH MOIYJISLKSIIALL
Kyn kyuraHunagd. YyHkd OyHIa MOIYIATOP Ba KHYMK TalllyBuM
JacToTa TPakTH YHH(HKauusaaHrad Onok OYaMIIH Ba KaTop Typiu
y3aTKH4jlapAa MULIATHIMIIH MYMKHH. ByHIaH TamikapH, y3aTKMYHUHT
TYpPJIM HIIYH 4acTOTajapHia MOAYJATOPHM HHAMBHOyas cozjall Tanad
KHJIWHMaliau Ba 103 Gepriun MymkuH O6Ynran, Oysunuuuapra (Macana,
y3-y3unan Kysranumn) kymmmda cabab OymaauraH Ba dYacToTaHu
aBToMaTHK KaiTa cosnam (HYAKC) TH3suMumari teckapH ajoka XankacH
oynmatinu. Yactotamu momynsumsau (UM) kuuHK TalllyByM 4acToTaza
MyBabhdakugTIH HILTATHIHITHHAHT acocuii

‘

7 n

| T i o —
| | Uy — eyt
> >
~, Uy
\‘;_,
fyet.
Yy "2
U— “
> |
L_LJ

5.1 l—pacm.
WAPTH F, . << fir << fy,, OQKAPHIHIIN XHucOONaHamu, 0y epaa, Fiop max —
I'YPYXJIH TPaKTHHHI IOKOPH MOIYIAUHSAIOBYH 4acTOTa; frr — YHH(HKA-
UUANAHTaH KHYHK TAUTyBYH YaCTOTACH; [y — Y3ATKHYHHMHT UIUYH (HO-
MHHaJI, ¥pTa) 4aCTOTaCH.
dakar F, ., << f, WapTAa 4Yykyp Ba 4u3uKIH UM onuMHHLIM

MyMmkuH. @akat S <fuw maprma tanaG KMNMHAAMTAH YACTOTAHHHT
cTabunnuru TabMuHnanagu. Opatna, fir HUHT yuTa KuiiMatnapu 35, 70
Ba 140 MI'u kyananunam. 35 MI'n gacrora fi<<1 I'T'l wactoTanapua
Ba yH4Ya karTa O¥IMaran KaHannap cOHMAa KYJUaHunamw; ;=70 Ml
yacroTa fyy/~1 I'T'l yactotanapaa sa 1800 rtaraya xanamiap conuma
Kynnanuaaa. 1800Tajan opTHK KaHayuiap sHIH TH3UMIapia Ba I0KOpH
tamum  gactotamapuna (fyp~5 ITu) frz=140 MI'n  uyacrtoranu
KYJUIAaHUITMIOH Makcaara MyBodHk 6ynamm.

Iynnait kunub, peneit, Tporocdepa Eku CyHbHH HYanoUUIH anoka
Y3aTKHYH Ty3WIdul (QyHKIHOHAT cxeMacH 5.12-pacmpa TacBHplaHTaH

84



KYpHHHLIA GYJIMIIN MyMKUH. Y3aTKH9 KyHH/Iard Karta Ky KacKaliH
KHCMJIap/iaH TalIKWJI TOTraH:

— fxs YACTOTANHM KBAapIUIM aBTOTEHEPATOpP Ba Y3aTKHY HacTOTACH-
HUHT acocHii Gepuiran CTaGHIUTHIMIHHH TabMHHINAHIHraH KyBBATHH
Ky4aiiTHPHILI Ba YACTOTAHH KYNaHTHPULI TPAKTH;

— TAKTHHHT Hfjcp YHKULI 4aCTOTACH;

— moxynsuus cudaTuHuHr Gepwiran KypcaTKH4lapHaa 4acToTa-
HHUHT Oepuiirad JICBHALHACHHH TabMHHJIAHIHIAH aBTOTeHepaTop 4acTo-
tacH OyiiHua MOy HsIaHAHIaH OPAJIHK YaCcTOTa TPAKTH;

— Y3QTKHYHHHT f1=nfs+fir ML YACTOTACHHH LIAKIINAHTHPHIIHH
aMasra OLIHpaJMrad apajaliTHPryy EKH 4acToTa y3rapTHPTHYH;

— Y3aTKHYHHHT Tanad dTHAa/Mral KyBBaTHHH OJMLIHY TabMHHIAl-
JUraH MIIYH YacTOTa KYyBBATHHH Ky4ai THPHII TPAKTH.

Ny Ap ne n4yo 'E/A
r f f f nf ‘
K ).l ~ T >

= nf| | * % % fiw
KynaiTnpuw TpakTi / fir
KyBBaTHH Ky4aWTUpWLL TPaKTH
L |l
= I I |

YMnn OHK TpakT

5.12-pacm.

Tyrpu kypunnumu PPJI anaparypanapH HKKH Typra: SbHH OXHPIH
pa OpaJMK craHuusuiapura O6ymunaau. Oxupra craHuusiapia ysa-
THLIAA MOAYIALUS, KaOyJl KHAMIIAA ASTEKTOpJIall aMajra OMIHPHJIaIH.
5.12-pacMia OXUPry CTaHIUS Y3aTKHUYHHHHT QYHKIIHOHAN CXeMacH Tac-
pupnanrad. PPJI opaiuk cTaHIMACHHHET BazH(acy OJNHTH CTAHIMATA
ONMHTaH fyyy Yacrotanu TeOpaHMInNapHH Kadys KuiHil Ba KefHHTH
CTAHIMA fiyy> YacTOTaNH TeOpaHUIIapHH Oepuiran KyBBaTaa y3aTHIL
xpcobnanann. Jlemak, opanukK 4acToTa CTaHLUsJapH anrapaTypacHaad
YACTOTaBUIl MOAYNATOpP Tanad KuiaMHMal i Kabyn KUATHIHHHT OPAJIHK
4aCTOTACH y3aTKHYHHHT KHYMK TAUIyBYHM YaCTOTACH XHCOOJIaHAH.

Tponocdepa Ba ep cyHBHE HyIIOLWIIA aloKa Y3aTKHYHMHHHT
TY3WJIHIN cxemacH 5.13-pacmpa KeJTHpHraH. ABBAJIO, Y3aTKUY aBBaNTH
Kypub uMKMIraH y3aTKMYQaH Ce3MJapiM KaTTa KyBBaT OuiaH
(dapknaHaaH, IYHHHT YYYH apanaliTHPrud4iad KeinuH KyI pe30HaTOpIH
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KJIMCTPOH, IOTypMa TYJIKHHIH jamna Ba Oomkanapiarn yTa 10KOpH
yactotanu (YIOY) kyssat kygaliTHpriuuun Kyiunaau.
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5.13-pacm.

fope

CynbHH HyngolIv TH3UMH OOPT PEeTPaHCISTOPH Y3HMHMHI TY3H-
numu 6¥iinva TYFpu KypuHuuuid PPJ] opanuK CTaHUHACH y3aTKHUMIa
AKUH O¥nanam, dyHKM KOMzjara Kypa yHJa Xam ysaTuiaguras xabap-
JIAapHH a)KpaTHll (IeTeKTOpall) aMaira olHpHIMaiu.

PeTpaHcnaTop ¥3aTKH4M MKKM MacajlaHH Xai 3Taju: XxabapHn Kabyn
KHIHII 4acTOTacHIaH Y3aTHIN dyacToTacura yTkaszagd Ba 3apyp KyB-
BaTHH TabMHHIIaiaH. Tabuuiixy, OOpT y3aTKH4HMra Xusmar MyAJaTHra
HucbaTaH OLIMPUIraH, AbHU HIIOHWIHIHK, HCTELMOI KyBBAaTH, Macca
Ba XaKHM ViyamiapH Tanabnapd KyHHIagu.

PeTpaHcnaTOpHHHT KypHIHIIM HKKH TYpiaW O¥naau: MKKH Mapra
Y3rapTHPHILIUTA (FeTEPOAMHIIN) Ba 4YacToTaHd OMp mapra ¥3rapTupHILH
(bab3aH, LIyHHH/IEK, YU3HK/IH Ba OEBOCHTA Ky4al THPHLLIN JeHH/Ia/In).

[eteporuunu perpanciaTop (5.14,a-pacm) 6up Kanua mypaxka®-
POK, YYHKH MKKHTA 4acTOTa y3rapTHpra4uiad ubopar, JIeKHH yH/a aco-
cuit Ky4aiiTupuin Hucbatad ku4uk f5,~70...120 MI'n opanuk wacrora-
nMapia KHHMHYMIMKCH3 aMaira omupuiand. YacTortanu yTkasuul noa-
CACHHMHT KeHryiurd ogarna 40 MI'u jaH kuuuk 6ymanu.
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5.14-pacm.

bup MapTTa y3rapTHpHILIM perpaHcisTop (5.14,6-pacM) coaia Ba
IIYHUHT YUyH MLIOHUIHPOK. JIEKMH KyBBATHH OIIMPHITaH fr~6 ITH
éxn =4 I'T' yacroTasapaa KyqaiTHpULUTa TYFpH Kenamu. by KymHM4a
KHiMHYMIHKIapra 6orauK. Macanad, perpaHcisTopaa KaTTa quapl—
tupnt tana6 stumumn (120 4B rava spum Kyesar GViinda Kp=10"
Mapraraya) Oouc Oapkapop Ky4yalTHPHLIHH TabMUHIAIN KHAHHTAIATH
Byxynara xenaau. JlekuH aifHaH IOKOpPH 4YacToTaza YTKaswil MOJOCACH
80 MI'L ra eTHIIHM MYMKHH YacTOTaiap NoJocacHHH y3aTuil 3apyp 0yi-
raHujia peTpaHc/laTop y3aTkHud OWp Hedya mapaiell KacKaljlaplaH
(macanan, FOUKnappaun) n6opat 6ynuiim MyMKHH, yiapHuHr Xap OHpH-
ra axpaTyB4H (PHIBTPIAP OPKAIM CHTHAIHH y3aTHIAaJurad dactoranap
MOJNIOCaCHHHUHT V3 KueMu Oepunagu. Kelimn anoxuja monocanap, sHa
OupnamTHpUIaIH.

HA3OPAT CABOJLIIAPH
1. PaMO3INUTTHPHIL PAAHOY3aTKHYH Ty3HIHII CXeMAacHHH KeJTH-
PHHT Ba MUIAII TPHHIMITHHA TYITYHTHPHHT.

2. TenexkypcaryBnap paanoy3aTKH4YH TY3HJIHII CXeMaCHHH KETH-
PHHI Ba HUUIAN NPHHLMUITHHKA TYUIYHTHPHHT.
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3. PaguonokauuoH CTaHUHAIAD PAJIHOY3aTKHYN TY3UJIMLI CXEMACH-
HH KEITHPHHI Ba HILIAL NIPHHUMITHHE TYLIYHTUPHHT.

4. CoTtanu ainoKa TH3HMH PaJHOy3aTKHYH TY3HJIMIN CXeMAaCHHH Kel-
THPHHT Ba HIITAUI MPHHIMUIHHH TYILYHTHPHHT.

5. DRM TH3HMHHHHT aCOCHH TeXHHK XapaKTepHCTHKAIAPHHU Kell-
THPUHT Ba yJap XaKu/Ja TylmyH4a OepuHT.

6. DRM Tu3uMH y3aTHLI KUCMHHHHT OJIOK - CXeMacHHU KeNTHPHHI
Ba HILJTALI NPHHUIHIMHA TYLUIYHTHPHHT.

7. YacroTanu WAKIAHTHPHIL HHTEPNOJALNMOH yciayOW Xakuaa
aiiTHO GepuHr.

8. Tyrpu xypunumnu PPJI anmapaTypacMHH OXHpPrd TypH cxema-
CHHH KEeJITHPHHI Ba HIILIAUI IPUHLUHIIHHY TYIUYHTHPHHT.

9. Tyrpu xkypunuuuiy PPJI annaparypacHHH opajiHK TypH CXeMma-
CHHH KEJITHPHHT Ba HIIIAIl MPHHUUIKHHA TYIIYHTHPHHT.

10. Tponocdepa y3aTKUYH CXEeMACHHH KEJITHPHHT Ba HILJAI PHH-
UUIHHYA TYIIYHTHPHHT.

11. leTepoaHHAN PETPAHCIATOP CXEMACHHH KENTHPHHI Ba MLLIALI
NPUHLUHIKMHY TYLUYHTHPHHT.

12. Bbup mapTa ¥3rapTHpPHILIH PETPaHCIATOP CXEeMacCHHH KeITH-
PHHI Ba HILIALI IPHHUHIIMHY TYIIYHTHPHHT.
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VI 606. PATAOY3ATKHUYJIAPHA CHHOB/IAH VTKA3HII,
IMAPAMETPJIAPUHH VJIYAILI BA POCTJIALL

6.1. Paanoysarkuuwiapaan goigajannarania Xaér xapQcH3ura

PaguoysatHin Kypunmanapiaan doiizananuiarasja, Typad yadau-
nap onud Oopuiirania, CHHOBJIAp YTKasraHjaa Ba X.K. FOKOPH Ky4JIaHHII
Ba HypJIaHHILTapJaH CaKIaHHLl Yopa-Taa0HplapHHH KYpHII Kepak.

TpaHsuctropan paauoysaTkuuiapia oJaTAa HKKHIAMYH  3JIeKTp
manbGan kydnauuinu 30 Braan ommaliau, wyHHHr yayH Oy Xoinapia
MacT Ky4IaHMUUIM KaTTa KUuMMaTiu Toxiap OMNlaH HIWIalijgard 4opa-
Tajadupiapra pHoOsS KHIIHII Kepak.

KartTa KyBBAaTJIH 3JIeKTPOH JaMITald pajHoy3aTKuunapAaH qoiiza-
JaHHLIJA Ba TYpAH YauoBiap YTKasHmga OKOpH Aapaxaza SXTHET-
KOPJIMK YOpalapHHH KYpHLI Kepak, YyHKH YHHHT Kackajanapd OHp Heda
103 BOJbLTAAH OMp Heya YH KHJIOBONBT KywlaHHILIap OepHIIHH Tanab
STajH.

PagnoysaTkuy yTrkasruunapu (CHMIapH) TYIMK H3OJSLMSIAHCAH,
xed OHp OuMK KuCMH OyiMaciurd Kepak. Paguoy3aTKHUHMHI H30J5-
LUMsAJIAHTaH YTKasrHujapura Ba KypHJMalapuJard sJeMeHT/apura Te-
FHIU KaTbHSAH MaH 3THIAJH, YYHKH IOKOPH 4acTOTalH, OKOPH Kydia-
HuLll octHAa 6ynanu. PamoysaTkiy Ba XxamMma Y4oB acOobnapH Maxcyc
epra yjaaHHLI 3aHXHpHUra GeBocuTa yjlaurad OYJIHIIH Kepak.

Pajinoy3aTkuy 5IeKTPOH JlaMmaiapu, TPaH3HCTOPIApH Ba TYPIH
5EeMEHTIApHHH AlIMAIUTHPULI HIUJAPH PaJHOY3aTKHY 3JIeKTp MaHnOaH-
JaH TYJIMK aXXpaTHAraHjaH CYHT amaira olmMpu/and. byHja Terdiumm
yiauoBsiap YTKasuuml Ba 3nekTp MaHOaujaH Kypuima TYIHK y3uarad-
JIUTUra HIIOHY XOCHJI KUIrMaHJaH CYHI, TabMHpJALl HiuapHra KHpH-
LM Kepak.

FOxopu napakasnu KyulaHHII Ba HypJIAHHII XYLy Ha KupHOT Hy-
JapH Maxcyc 5XTHETKOPJIMKHH TabMUHIALI KHCMIapy XaMMa BaKT HIira
SPOKIHM XonaTaa GYynHMIIM Ba Xap Kamiail Xonga XaMm ¥3 Basu(acHHH
DajkapHUIH Kepak.

TexHuKk XaBCH3IHKHH TAbMUHIALIHAHT HKKHHYHY HYHATHLIN 10KO-
pH YacToTanH, aHHHMKCA yTa IOKOpPH 4acToTa HypJIaHHIIApH 3JEKTPO-
MarHMT Hypnanuwnap (3MH) canurap HOpMacHIaH OLIMACTIMTH KepaK.
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Xosupru 0Ou3ga kaOyn KUIMHraH craHpaprra kypa yTa 1okopu
YacTOTAsap AMANa3OHHAA >JeKTPOMarHuT Hypnauumiap 1 mxBr/ewm®
JaH ouMacaurd kKepak. Pamuoyzatkuunap Ounad wuuiaiijga 3AaekTp-
OMarHUT HYPJaHMILHHHT OHOJIOTHK HOpManapura, anbarra, OyiHcyHHIN
Tanab stunanu. byHna Kyliugarunapra anoxmaa ssTHO0p OepHll- kepak:
paZHoy3aTKHY aHTEHHACHra SKHH KEeIMaCiuK: paJHoy3aTKHYIapHH
nabopatopus lIAPOMTHAA TabMUPJALILA Ba CO3/lalljla aHTeHHA SKBHBA-
JeHTHAaH (QoinanaHHil Kepak, sAXIIM XUMOsJIaHraH (9KpaHiaHra)
ymyos acbGobnapupman (QoiimanaHuiu 1mapT; XaMma CHrHajd reHepa-
LIMAJIOBYH Ba Ky4alWTHPYBUH [EHEpaTOpNapHM TalllKapHra 3JIeKTpo-
marauT Hypaandwnap (OMH)uu skpan €pmnammupa Oaprapad 3THLI
kepak. Bynra yra rokopu uyactora (VIOU) — HypnaHum y3aTkuuiaph
fusian uuuTaratsja atoxuaa opTudop Oepuiu kepak, Ky3ra HypliaHHLLaH
CaKOBYH MaxcCycC Ky3 OHHAK TaKHIL Kepak.

6.2. Paguoy3aTKH4YJIap acocuii mapaMeTpJapHHH yadam

PagroyzaTKHYJIapHUHT TeXHUK NapaMCcTpliapuHu ynuaul, yijlapHu
pocTiiaml, CHHOBJAH ¥TKasuul Ba dolnasaHuil 1aBpuia aManra oiHpH-
nagu. Knunk Ba ypra KyBBAT/IH PaJHOY3aTKHYIAPHHHT MapaMeTpiapH-
HM Yynuaml CTEHJM yMyMIlAlllraH CTPYKTYpaBuii cxemacn 6.1-pacmia
KEeJNTHPHUIITaH.

Vury6 cxemara acocad pagHOy3aTKHYHHHI YHKHII KYBBAaTH AHTEH-
Ha YpHHra Maxcyc aHTEHHA SKBHBANEHTH (aHTeHHa YpHHHM OocyBUM)
8xkM roxnamMara TywaérraH Ba KaliTraH TYIKMH KyBBaTHHHM ¥huarl
acocuna anuiiaHagd. CHrHanM MOAYNAUMACH KHIAMATHHM Maxcyc:
aMmiaMTyaa Mojaynsuus koddduuueHTnHH ynuam acbobu Ba wacToTa
MOZY/ISAUMSACH JeBHALMACHHH Yiyam OpKanu aHukiaHaad. HypnauTu-
puiIaéTrad CUrHan YacTOTACH Ba YHHHT AOMMHMAIUIHA — yacToTa Yadaruy
€piamMuja, curHajiap CIEeKTpd — CHeKTP aHalu3aTopu &pjaMuja,
curgan yposyMcH — ocumiorpad épnamuaa ynuanaau. HOkopuaarn
ynuauulapHd  aManara  OIIMpHLI YYyH acocuii KaHaijaH Maxcyc
akpati® onuHraH, ymymuil KyeeaT 1%pjaH owmaras KHCMuJaH
doitgananuiagm.

Paguoy3aTKUYHHHT MOIYJALMATIAHIAH CHIHAN XOJJard WINH pa-
JIMOY3aTKUY KHPHIUKIa, MacT 4acToTa reHepaTopaH €KH Maxcyc TecT
CHTHAIM reHepatopuiaH Oepulll opKanu ynuanann. Paauoy3aTKMYHHHT
HKKH CHTHAJIIM XonaTiga wupiam cuGaTvHH yiyam ydyH, YHUHT Ou-
PHHYH KacKaJH KMPHMIINIa MKKHHUM OOLIKA 4acToTajM IOKOPH YacTo-
TaJI¥ CUrHaj OepHill OpKaJIM aHHKIaHaaH.
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10KopH [TacT wactoTanap Kenagrran xyzsar
vacroTaiap reHapToOpH YO9ardtH
FCHAPATOPH
v 9
Pannoysatkuy Kyspar
ymgaruyH

Curuan cnexTpH

Yacrora yiuarnuu
AHANMH3ATOPH

kodddHuHeHT Ynuarnum

v Ocuunnorpad

6.1-pacm.

Vnuamnap yTkazuiga KyHuaard Konjanapra puos KUIHIl Kepak:

— ynuoB acOOONApHHHMHT HMILIAIN AHANA30HH PagHOy3aTKHY IHa-
rmazoHMra Moc OVnlIM Kepak;

— ¥nmuon acOobnapu panuoy3aTkuura yjlaHuIIH HaTHXKacuaa yHHHT
HLAll X0JAaTHra TabCHP 3TMACIHIH Kepak;

— yAvall HATHKANAPWHHHT aHHMKJIHIH TEXHUK XyXokariapia taiad
KMJIMHTAaHJIaH KaMm OYIMaciiuri Kepak;

— xamMa Yr4oB acbobnapu epra yjlauum yTkasruaura yjianrad 0y-
JIULIA 11ApT.

PapuocTaHiius TapkHOMIaru paauoysaTKku4iiap TEXHHK KYpCcaTKHY-
napy yHzaH (oliananiin 1aBpHia aBTOMATHK Xonataa Yuraanub GopH-
naau. Paauoy3aTkuy TypiM KHCMIapuTa YpHaTHiIras JaTuHKIap OpKaji
axGopoTaap KOMIBIOTEPra KHPUTHING, YHHHT Hiu Xonat Xap 1, 5, 10
Ba X.K. BAKT OPAMFHAa YMYMIAIITHPHING, YHHHT HaTikajiap Tanad
THJIAJIMIAH TeXHHK KypcaTkuunap OWiaH TakkocnaHaqd Ba TErHILIH
yopa-randbupnap Kypuiaim.

Karra KyBBaTIH paJiHOy3aTKHYIAPHHHI TeXHHK KypcaTKH4IapH
XaM IOKOpHMJa KEeNTHpHIraH ycyjija, acocuili KaHaj KyBBaTHIaH
100MBTnad KyBaTHH aXXpaTtud onaui iynn OHian amManra OIIHPHITAIIH
MYMKHH.
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6.3. Pamuoy3aTKHYIAPHH POCTJIALN BA CHHOBAAH YTKA3ZHIU

PaﬂHO}B‘dTKH‘-iHH pocTiall HKKH 6001{}1‘-{)18. amMaJira OLUHpHIaIH:
kackan 6ockHynaa Ba OyTyH KypHIMana.

Kackan ©ockyymuaa pocTiauifa YHHHT IeMeHTIapHHH TaHjall Ba
HaTHKa/la TEXHHK XyJioKaTnapaard tanab Japakacura etkasuil. ByHna
cxeMa aJieMeHT/apH KMHMaTHHM Y3rapTupuil yerapajiapH XaM Kypca-
Tuaran Oymaan. MacanaH, cxemanaru Ry, pesnctopu kuiimatu 1,0...1,5
kOM, Cg konpencatopu 5..8 nd opanuruza Ba X.K. LIYHHHIZEK,
cxemara CO3/0BYH KOHAEHCATOP Ba pesncTopiap ea Oolukanap ylaHH-
M MYMKHH, OYH/Ja yJTapHUHT ONTHMA KHiIMaTIapuHU TOMHILrA TYFPH
Kenagu.

VTa 10kopH uacToTa KypHaMacmia MHKPOTACMA KEHIJIHIH YHra
MaxCyC KHYMK I03QJIM TacMallapH¥ KYIIMI XHcoOura amasnra OLIH-
punagu. 6.2-pacMia TPaH3MCTOP/IHU IOKOPH 4acTOTa FeHepaToOpHHH CO3-
jJam y4yH Kepawkid yiidgoB  acOobmapd  ynaHHUIM  KEJITHPHUITaH.
CxeMagaru sneMeHTNap y3apo TYFpM yjaHraHura TYJIMK HUII0HY XOCHJI
KUJITaHJaH CYHT, a1ekTp manbaura ynanaad. Ky3raTtysun 10KOpH 4acTo-
Tajl¥ CHTHAaJ TPAH3HCTOP KUPHIIHra OepuiMacaaH, CHIDKUIL PE3HCTOPH
KAPIUMIIKUIH Y3rapTHPUING, KONIEKTOp 3aHKMPHHHHT OOLIAHFHY TOKH
ypuatuianu. Kecui 6ypuaru 90° OYMUIIM YuyH CWIKHIO Ky4JIAHWLIH
Oepunmaiign. CyHrpa craHgapT CHrHaslap reHepaTopuaaH Tajiab
STHJIFAH YaCTOTAJaryd CHUrHaj TpaHsucrop Oasacura Oepunaau Ba Xamma
acbobnapHMHT KypcaTkuunapu Ky3zatu® Oopunmaau. DNEKTp 3aHXHPH
MOCNALITHPYBYM 3JIeMEHTJIapd KUIfMaTHHH acTa-CeKMH Y3raptHpubd
YUKMIL CHTHANKM MNaiino OVauuImMra spuilvIagd Ba YHKHIL KyBBaTH
YiHarduM opKan¥ aHukinadand. Kupuin cHrHanu KuifmMaTuHH ¥3rap-
TUpHUO YMKHII KYBBATH MakCHMaJsl KMiiMaTHUra spuiuuiazm, OyHra cxema
aJIEMEHTIapH KUHMaT/Japd Ba MOCJIALITHPYBYHM 3aHMKHP JJIEMEHTIApH
KMHMATIApUHK XaM Y3rapTupHil Xpcobura spuiinnand. By sxapaéu
KacKaj YMKMLIMAA MaKcHMal KyBBar maiifio OY¥iryHua 1aBom STaju Ba
ynuoB ac6obu kypcatkuyu €3ud onuHaau. Yacrora ynuarny Epramuaa
YMKMILI CUTHAJIW YacTOTACH YiyaHalu Ba CICKTP aHaJli3aTtopu €plaMuia
YMKMLI CHTHAM CTIeKTPH aHuK1anaan. Kyyalltupruy y3-y3uman revepa-
1M skapaéuura yrca, Oy CTEKTp aHANM3aTOPH SKpaHHM/Ja acoCHii 4acTo-
TajaH Tamkapd Golika dactoTa maiino OYnumu opkanu aHMKIaHaaw.
KackafiHUHr ¥3-Y3MaH TreHepaluiacH CXeMa JleMeHTiapu Kuiimar-
NlapuMHM Ba MUUIALI XOJIATHHU Y3rapTHPHLI, KEpakiu XoJulapia cxemara
KYIIMMua 3/1eMeHTIap KUpHTHII Wiy Guian 6aprapad sTuianm.
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Dnextp maHban

v

Cranaapt curnauiap - Tpauzucropiu 104 Kyssar
reHepaTopH FeHapaTopH ymaren
Yacrora ynuaruiu . e
CHEKTpH
yiuarniu

Ocuunorpady

6.2-pacm.

Pannoy3aTKMYHH TYMHK CO3Jall, YHHHr Xap Oup KacKajJHHH ajo-
XH/(8-AJIOXHA CO3MIall TYTFa/UIAHTaH/IaH CYHI aManra olHpHIaam. ByH-
z1a acoCHii 3pTUOOPHM KackaanapHu OMp-0MpHra ynoBuH MOCIOBYH 3Jie-
menTjapra Gepum kepak. MacanaH, Ky3raTyBuuIaH OMPHHYH Kackal
KMPHLIMIAa KepakiM caTXJard CHrHan Oepuin kepak, Kepakid MOJyJid-
i KOO(QOUUHEHTUHH ONULI YYYH MOIYJIALMANOBYH IIACT HacToTa
CHT'HaJl CaTXHHHU ¥pHATHII Kepak.

Pajnoy3aTkuu XaMMa Kackajutapu Oup-OGupura ynaHraHza ys-
Yy3ugaH TeHepauys GynMacnury yopa-TandupnapuHu KYpHII Kepak,
yyHKH Oy Xonat OHp Hewa IOKOPH YacToTa Ba YTa IOKOPH 4acToTazna
WIUIOBYH Kackajanap Oup-OuMpura ynaHramja rosara KeJWIUH MYMKHH.
By Xonat cnexkTp asanu3atop €paaMuaa KysaTtHo dopunaiy Ba daprapagd
STUNAIH.

Pajioy3aTkiy KackamiapH MHTerpan cxemanapian nbopat oyica,
H6upuHYM OOCKMY CO3NALI MILJIApUra aXTHEK KomMaiiau. PanHoy3aTKHY
TYIHK Tali€ép 6ynraHmaH CYHr TYpnu CHHOBjapjaH YTHIIH Kepak. by
CHHOBIApP pean WapouTAa YTKazuInIIK Kkepak. byHua:

— arpod-myxuT Temneparypacu 20...25°C 6yiaranza;

— aTpod-MyXHT Temrepatypacu £50°C 6ynranma;

— paAMOy3aTKHura KecKHH TeOpaHuIl, CHIDKHIL Ba Ky4iH YpHIHII-
nap TabCHP 3TraHmaa;

93



— paaMOy3aTKHYra HaMJIHK, IOKOpH &Kd nacT atMocgepa Gocumu Ba
folKa TEXHHK XYACKATIa KypcaTHIIraHl wapriap.

ByHgaH TalIKapH, PaJHOy3aTKH4Iap Y30K BaKT WYMIa CHHOBJAH
yTka3unub, naiizo OYIMIIH MyMKUH OY/iran HOCO3JIMKIAP, TEXHHK (oii-
AajaHMIIHUHE JacTiabky  gaBpuja OymajuraH HOCO3NHMKIAD aHHK-
faHaM Ba YHHHI HIIOHWINIH Ba MCTaXKaMJIMTHHH OUIHPHLI HopaapH

KYpHIaau.
HA3OPAT CABOJIITAPH

1. PaguoysaTkuuiapaad (oiigananniras/a xaérra KaHaai xasduiap
KeNTHPHIIH MYMKHH.

2. PamnoysaTkuuiap acocuii IlapaMeTpiaapuHH yidaul ycyilaph
xakuaa aiTHd GepuHr.

3. Vnyamr crTeHau yMymUlamiraH —CTPYKTypaBuil —CXeMacHHH
KeITHPHHT.

4. Papuoy3aTKH4IapHH POCTIAL YCyITApHHH CaHad YMKHHT.

5. Pajioy3aTKH4Iap CHHOB/1aH KaHAai lapouTiapia yrrazunann?
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Vil 606. PATROY3ATHII BA KABYJI KHJIHAII
KYPUJIMAJIAPIATH YACTOTA CHHTE3ATOPJAPH

7.1.YacroTa cuuTe3saTopn cH}pATH XapAKTEPHCTHKANAPH

Xo03Hpru BakT/a 4acTOTaHH (ha3aBHil aBTOMATHK CO3/1alll aCOCHIATH
CHHTe3aTopnap oMMaBHHpoK Oyncana, KaTop kaTra MMKOHMSATIApra sra
Oynran TYFpU pakaMmiid CHHTe3aTopiap KYIpoK KylIaHUIMOK/A.

Yacrortanap cHHTe3aTOp JAeranja OOLIKApHIL CHrHAUIApPHTa MYBO-
¢UK yuKHLIMAa ONTTA TasiHY 4acTOTACHHH EKH MacToTanap TYIJIaMHUHH
LIAKJITAHTHPHIIINA HMKOHHATHTA 3Ta 3JIEKTPOH KypHjiMa TYLIYHHIAlIH.

YacToTa cHHTE3Nall ycayOnapHaaH KyiHHaruiapi 9HC Ky TapKai-
rad xucobijlanaau:

— GesocuTa aHanor cuntes (Direct Analog Synthesis, DAS). Ty-
3UAMa acocuaa apanamTHprud/punsTp/oyarny maexkys 6ynanu. bynna
YMKHII YacToTacH OeBOCHTA TasHY YaCTOTACHAAH CHJDKHTHII, (GUIBTP-
Jiaul, KynaiTapuul Ba 0yauin skapaéHnapH OpKaid OJIHHAIH;

— OunsBocuTa (indirect) cunTe3. Ty3wiMaHHHT acocH 4YaCTOTaHH
dasasuii asTomatik cosnaw (Phase Locked Loop, PLL) xucob:1anam.
ByHJla 4MKHLI YacToTacH uacToTaHH (a3aBuli aBTOMATHK CO3JIall
(UDAC) xankacu Guman Ypairay kymmumda reHeparop (kymuuya Oy
reHepatop Kyunauum 6unaH Gomkapunamu — Voltage Controlled
Oscillator, VCO) €pnamua makinanTHpaiu;

— ©Oesocurta pakamnu cuntes (Direct Digital Synthesis, DDS).
byH/Ja YMKHLI CHTHAJH pakaMmnu yciaydnapaa cHHTe3NaHalu,

— rubpun cuntes. lOkopuaa Gaéu stmiran Oup Hewa ycmyodmap
rkomOunauuscuaan nbopar 6ynaau.

Yactorann cuHTesnamuuer Oy ycnybnaprnan xap Oupu  adsan-
JMKJapra Ba KaMUYHJIMKIApra ora, MIYHHHT ydqyH KkaOyn xuaca Gyna-
Jaurad koMOMHauusjapra acocnaHral TYPHHH amaira OulpHIl Kepak.
YacTroTa CHHTE3aTOPHHHHI CH(ATHHH XapaKTepJloBuil NapaMeTpiapra
KyHuaarunap Kkupaau:

— YHKHII CHTHAJIH 4acToTa CHeKTPH (TallKH/ 3TYBUWIAp CaTXH Ba
LIIOBKHH CaTXH);

— yacToTajiap CO3JaHdll Juana3oHd (YMKHII CUTHAJIH 4acToTanap
1oJIocacH);
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— KaiiTa CO3JaHHIL TE3JIMIH;

—yacTroTanap opacunaru ¢apk;

— TYpJIH MOAYJALMA TYpPJapHHH amalira OLHpHIL HMKOHHATH;

— kafiTa cO3MaHMUIIAA YUKHLI CHrHAAH (a3acUHUHI Y3HIMACIHIH;
— YYKHMLI CUTHATHHHHT JOUMHHIUIH.

7.2. Bepocura anajnor cunrezatop (DAS)

BepocuTa aHajOr CHHTE3aTOPHHUHI TY3WJIMILLI cXeMacH 7.1-pacmja
kenTHpWiIrad. By cMHTe3nam ycnyou XaToNMKJIapHH KOppeKLUsaalll kKa-
pa&Hu Mapxyn OYynmarannuru cababnu OeBocHTa aHaNOr CHHTE3 JICiHu-
nagu. JleMak, YUKHII CUTHAAMHUAT cudati TYFpUIaH-TYFpH TasgH4 CHUr-
ganuauHr cudatura Gornuk 6ynamu. Byupait curresaropuuHr dazasuii
INOBKHHH TYFpPUJaH TYFpU cHHTe3nam OoucH eTapauya Ku4uk OYiaau.
YacroTa 6¥iinya KaiiTa cO3MaHUII JKyAa XaM Te3 OYIHIIN MyMKHH.

ApAJAIITIPIHY 1 apANAITHPIHY 2 IR
MOy JLATHA- - TIONOCATA NONOCATH | F,+F,¥,
JIAHT aH . OWRLTP. LLSANLTE S
BaAR i Ayt R TR

7.1 - pacMm. beBocuTa aHanor yactota cuHTesaTopu (DAS).

Apanawtuprud/dunsTp acocuaard DAS — CHHTE3aTOPHHHT MYXUM
y3ura xoc XycycuataapuaaH OMpH MCTanraH yacToTara KailTHil HMKO-
HUATH Ba Ywa ¢daszana HIIalHK JaBOM STTHPHLIK Xucobnanamu. By
camapa «dazaBuii xoTupay Aeitunamu. Yacrora 6¥iinya Kaiita cosnanuin
y4yH KaiiTa yJaHaJuraH TasH4 reHepatopnapu OaHku uuuiatuiauu. by
yacToTaJlap CHHTE3aTOPH yHYa Kyn OynMaraH connu kanamiapu Gynrau
pajinocTaHUMsIIap y4yH Kynalaup. JlekuH keHr yactoranap auanaso-
HUHM KOIUIall ydyH KYIl COHJIM TasHY IeHepaTopiapu tanad KuiuHagu,
Oy erapiuMya Kyn XapakaTiod e€dMM Xucobnananum. Apanamrup-
ruy4/puneTp/6ynruy Ty3sunMacura sra 6ysiran usacrora 6ynrudnapuHm
HIIJATHID OPKAMH 3apyp TasHY reHepaTtopiapu COHHMHUW KamaiTHpHIl
MYMKUH, JIeKHH Oy X0naa Kaiita CO3IaHUIll HMKOHUATH KaMasiii.
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7.3. PazaBHil ABTOMATHK CO3JIalll ACOCHJATH YaCTOTAHH OHJIBOCHTA
CHHTE3JIAIl

ByHail cunTesnaut yenyouaa KydiaHuul GunaH OOIIKapHIaqurad
reneparop (VCO) makulaHTHpaHrad YHKHIN CHIHAJIHHH TafgHY reHe-
paTOpH CHrHanu OWjaH 4acToTacH Ba (azacHHH  TaKKOCJaml
ppuHUMNuAan  doiinananunann. byHnal  CHHTE3ATOHWHI  TYSHIIMII
cxeMacH 7.2-pacM/ia KeTHPHATaH. XaToNHKIApHH AHHK/IAHY (a3aBnii
petekTop (M) TabMHHIANAH, y TAKKOCHAll 4acTOTaCH JlenIaurad
mabiyM FC wactotana wumaiimm. Takkocnam yactotacHk G TagHd
reHepaToph wactotacuHd N ra Oynmm iyau Ounax onusai. YnKuHm
cHrHaIH yactotacH jactia® M ra OynuHan, KeliuH 3ca Fe yactoTa
Guman  Takkocnanaad. Yacrorta ysrapa Gomnaranga  ®JI umkuuiza
GoIIKAPYBYH KyulaHuin mnaiino Oynamm, y ¢apk ifykonrynua VCO
GOLIKAPYBYM 5jleMEHTHra Tabcup Kuiajgu. buHoOapmH, yacroTanap
Gyaruutapn GyTyH cownn Gymumn xosdduumentiapura sra, OyHmaif
CHHTE3aTOPHUHT TYpH (MKKM KYLIHH 4acToTalap opacHmard ¢apk)
KajaMH TaKKoCjalll YaTOTACHHM aHMKiIaiaH. UYHKMHII YacToTacH
Kyiinaard udonanan aHuKIaHaan:

Foyr = FoxM = (Fope | N)XM = Fo e (N1 M) (7.1)

Gy epaa, Foor — YHKHIN YacTOTACH; fc — TAKKOC/IAlI 4acTOTacH; N — Ta-
siHY YACTOTACHHHUHT OYauII Ko3()(PHUHEHTH; M - YHKHLI YacTOTACHHHHT
Gy Koa(HHIHEHTH.

UMM

XAJKACHMOH
GUITLTP

7.2-pacm. PLL acocuaaru 4acToTa CHHTE3aTOPH.

bouikaua xkunub aditranga, PLL- cuHTe3aTop TasH4 4acTOTACHHH
N/M Mapraraya kymalTpagd. ¥ Ba M KO3()HLUHEHTIap MHKPO-
KOHTPOJIIEp TOMOHH/aH OepHJIMIIH MyMKHH, JEKUH amajja N COHH
yarapTUpuani, qyHky Gy TakKocnaul 4acTOTACHHH Y3rapHuIMra onud
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Kemazd (MOC paBHINZA TYP KaJaMHHH) Ba XalKacHMOH ¢unbTp
napaMeTpJIapuHH Y3rapTHPHUIHK Tanab Kuiamau.

Pa3asuii geTekTop KyluumMya dazasuii IIOBKHHJIap MaHOau Xucob-
naHagH. YacToTaHM KaiiTa CO3NMAHHMLIMHE KHYHK KaJlaMHHM OJIHIIra
YPHHHII HHMCOATaH NacT TaKKOCHAll HacTOTACMNA MILIALLrA MaxOyp-
nakmH, 0y sca XanrKacHMOH (HIBTD Yerapasuii YacTOTACHHH KamaiiTH-
pUIOHHK Tanad kKunamu. YHaa 6y dasasuii LIIOBKHHJIAPHH siHAja OLIHpa-
. bynjali cHHTe3aTOpAa uacTOTaHM TE3KOp KaifTa co3yaur xaMm kyna
KHIHH xwucobnanagu. Yacrtorta OViinua kMuMK KaiiTa coznaHuIn
KHHMaTHHH OJHUI y49yH Gab3an Gurra cuHTesaTopna Oup Heua PLL
Xankanapu OupramtHpuiIagn. Bupok kyn xankanu PLL — CHHTE3aTOop
€Tapiivia KAMMAT Ba KaTTa XaKMIIM KypuiMma xucobnananu, 0y YHUHT
KeHT KYJUTAaHWJIMIIHTA TYCKHHIHK KHIAIH.

7.4. Beocata pakamuin cunTesatop (DDS)

Cynurru iimnnapna Gesocuta pakamiiu cunresaropra (DDS) kyn
bTHOO0p GepunMokna. DDS mu apson MHKpPOCXEMaNapHUHI' Ba KyJjaii
U1L1a0 YHKapUIl BOCHTAJAPHHHHT Naiizo OVIMIIH Typny KyJaHmImIn
coXalapH YbTUOOPHHH ¥3Hra TOPTMOKIA.

DDS y3uHHHT pakamid TacBHpH LIKanacH OuiaH axaMUsITIUUP.
Ynap redepaumsIaiiuran curmang pakamiu TH3UMIapra xoc Oynran
AHUKIHKIA CHHTe3naHaau. McTnaran BakT MOMEHTMAA CHrHATHHHE
4acTOTaCH, AaMIUIMTydacH Ba (a3acH aHHK MablyM Ba Hazopar
kunuHagd. DDS xapopar Gyituua apeiidra Ba OCKHPULITA JIeApIIn
cesrup smac. DDSnapHUHT TeXHHK XapaKTepPHCTHKIAPH aHalor 4acToTa
CHHTE3aTOpJIapUHUKHTA HHCOATaH JKy1a IOKOPH.

DDS uunr acocnit adzamiuiapu KyHHlarmnapaup:

— dactota Ba (asa O¥iiudya Kyaa IOKOPH aHHKIMK. VYiapuu
OOLIKapy1l pakamITH KYPHHHILIA aMalra OLHpPHITAIHN,

— Oowka yacrora &ku (aszara Tes Yrum, bazanu ysunumcus
qactota OyiiMua KalTa CO3NAHWIIM, IOKOPH AHHKINKA Ba CO3JIAL
BaxTAra O0FIHK Oyiran cababnapens Gomka yactorara Yrum;

— yacToTa OYiiHua XyJa KHYMK KaifTa CO3anHuI KanamMu cababnmn
DDS ra acocnanran apXMTeKTYpa TasHy YacTOTACHHM aHMK CO3JIALLHH
KYJIIAaHWIMIINTA 3apypaT TYFAMPMAiin, I[yHHHrIek, Yy napaMeTpHK
Xapopat 6yin4a KoOMIeHcauMsHi TabMHHIAMNH;

— paKkaMiu HHTepdeic MHKPOKOHTPOILIEPIH GolLIKapHIIHu 0COoH
KyJuamra uMKoH Gepanu;
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— KBAJpaTypai CHHTEe3aTopsap yiyH I Ba Q uukuuUIapH Gyiiran
DDSnap mapxky 6¥mub, Oy uMKHILIap Mocamras Taptabaa uiuiaiam.

Vusab Mererepuiap/iard YMKHII 4acToTasapiia DDSHHHT 4acTo-
raBuil pyxcaT OTHINM TepLHUHT [03]aH Ba XaTTo MHHTaH Oup
yaylUIapHHA TAmKWL KHIaiH. Bynu Gomka cuHTe3 ycryOnapu Ounan
amasira OLIHPULI JKyZa Mypakka. DDS uuHr 6olKa XapaKTepii y3ura
xoc XycycHaTH Ooulka wacToTara JKyAa IOKOpH Te3MHK/Ia YTHIIH
xucobnanamu. PLL acocHars CHHTE3ATOpIap TecKkapy aJOKaHH Ba
curHan  XaTOJMKHH (HIBTPIAIIHH HILIATAH, Oy uacTOTaHW KaiTa
co3jlalllHH TEe3JIHTH AeApPIH dakar paxamau OOIIKApHII unTepheHcH
TeanUry OWilaH  verapanaHaiH. Bynpnan Tawkapd, DDS HacToTacH
Gyiiuua Oapya Kaiita cosjaHuuuIAp ~— YHKHMII CHIHAIH (hazaCHHHHT
V3UIIMLITIAPHCH3 6ynu6 yramu. YMKHII CUTHATH paKamid KYpHHHIIA
CpHTe3NANrAHH YUyH TYPiH TypAArd MOIYNAUMANAPHH 2KyZAa 0COH
amMaJsira OLIHpHII MyMKHH.

UacToTa CHHTE3ATOPIAPHHMHT NapaMeTpIapd aJloka anmaparypa-
napu ydyH KyJa MyXHUMHMP. YacToTanap CHHTe3aTOpH acocaH anoka
anmapaTHHEHT aCOCHIl TEXHHK kypcarTruunapunn  Genrmnaiizg. Xawm
TEeXHHK, XaM uiTHconmit  skmxarzan  DDS  mzjean  HacToTa
cHHTE3aTOpJIapH kymnab  TanabiapHH  KaHOATJIAHTHPAalH (on-mwif,
JOKOPH HHTErpaumsiM, KUK xaxmin). Bynjan tamkapu, DDS HEHD
kymiab mapameTpiIapH nactypuii Gomkapunamu, Oy Kypuiamara SHIH
ranaGnapHu Kyiiumra HMKOH Oepajy. 3amonasuii DDS Jsiap cyOIHKpOH
CMOS — TEexXHONOrHsHH, Y4 BOJLTIH MAHTHKHH Ba JyJa KHYHK
KOpILyClapHH HLIaTaIH. Illy Gunan Oup BaKTAa YMapHHHT HapXH
noum Tymub Gopmokaa. bylapHHHT Gapuacu DDSHH xky/ia HCTHKOOLTH
ac606 cudrraa Kapawra cabab Gynanu.

DDS ga V3 ypHura sra Gynran AMCKpETH3allMsAnall Ba pakaMiiH —
aHAOr Y3rapTHPHILIL JKapaéHiiapH y3apo GornaHrad Ba OMp Heda YeK-
jamiiapra sra:

— MAKCHMAJ YHKHII YAaCTOTACH TAKT YACTOTACHHHHT APMHJAH KATTd
GyMaciiri Kepak (amania y yHIaHn XaM kuunk). By HOY coxacnja Ba
VK T—auanazoHHUHT Kiemuga DDSHH KyamaHHLl coXachiH yeKJIaiIu;

_ DDS 4HKHIIHAA UMKHII CHTHAUIADHHHHT  al0XHId TATIKHI
sTyBuUMnapi Gollka Typlarn CHHTE3aTopiapra TaKKocIarasja cesnnap-
a9 OYIHLIM MYMKHH. DDS uMKHII CHIHAJHHHHI CIIEKTpail TO3alHrH
PAVuuur cudaTira cesunapau aapaxana GOFIHK;

— DDS HCeTebMOJ KHIaIurad KyBBaT JeApiiH TaKT 4acTOTacHra TVE-
pH MPOMOPLMOHAN Ba 103,180 MIJUIHBATIAPra ETHIIH MyMKHH.
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DDS ty3namacn

DDSuunr Basudacu VY3  unkummaa Oepunran vacToTajgart
CHHYCOHIaJl IIaKIJary CHrHAN Apathuiuaup. DDSna qukum CHrHaIMHH
IAKTIIAHTHPHII PAKMIIH KYPHHULIAA amalira oldpuiniy cababnn pa-
KaMITH — aHasor ysrapTupuin 3apyp. by DDS Ttysunmacuza PAY 6ymu-
WHHA Kypcatafud. PAY uyukumupa £, maepuiinnkaa TakpopiaHaaurad

HMKHOI - COSKTPH  TAlUKH/  ITYBYWIADHHH cYHaupum yuyd [1YCP
Ky#unumy kepak. CHHYCOHIAI CHTHAM OJHIL yuyn PAY  xupummra
sin GyHKUHS caHOKIAp KeTMa-KEeTIHTHHH Gepuin kepak. V 7, JUcKpeTH-
3anpAnall 4acToTacHra sra OViIHIIH kepak.

Bakr Gyiinya sin GYHKUMSHMHT Y3rapum KOHyHMHM paKaMIH
yeynna udona 3tub Oynamaiinm. Sin GYHKUMSHM CAHOFMHM LIAKI-
JAHTHPUIIHHHT OHI TYFPH KeJla/iuran ycnybnapuian oupu 6y kxausas
yeiny6u xucobnanamu. Kaiita kommain sxamgsamy (Look Up Table) ky-
nuHva JIXKra skoiinawmapunamm. JIXKHUHr anpecny KHpHILIapHra
Gepunapuran  xonm  sin  QYHKUHAHMHT aprymenTH xucoGnaHas,
AXKHHHT 9MKADI KOAM 5Ca MasKyp apryMeHT YYYH (QYHKLIHS
KuiiMaThra TeHr Oynazu. Sin  QyHKOMsSHHHT aprymenTd &ku (aza
bynkuusa kuiMaTHIaH GapKiIH paBUIIA BAKT O¥iinya yu3nkIM y3rapa-
Ju. Bakr Oyiinua 4M3MKIH Y3rapaaurad KOJJlap KeTMa-KeTJIMTMHH
LIAKJIIAHTHPHII OCOH XMcobsaHamu. By omumii mkxuiuk Xucobiaardy
Konup. lynunr yuyn omauii DDS kyiimmaru KypuHHILTra sra O6ynann:
UKKHIHK xucobnaruy XK yuyn agpecnapuu makiuiaHTupaiM, y epra
sin GyHkuusacH OHTTA JABPUHHHT JKaaBaiu €3uiamu, JIXK unKMImmaru
catoknap PAVra Gepumamn. PAY unkummga CHHYCOWJIal CHTHAJIHH
makmiaHTipaad. by curhan ITY®pa d¢unetpnanagy Ba uukumira
Oepunamu (7.3-pacm). YHKHMII YaCTOTACHHH KaiiTa CO3NaHULIH YUyH
ysrapyBuan Oynum kod(hUIMEHTH HUUTATHIAAW. YHUHT KMPHIIHTa
TasHY TeHepaTOpH/iaH TaKT CUTHaiu Gepuiaiu.

DDS HuHr OyHaait Ty3unuImM KaTop KaMYMMKIapra sra. Yinapnas
acocuiicd dactora Oyiuua KaifiTa co3NaHMIUra KOHMKTMpMaiiauraHn

KobunuaTH Xxucobianau.

YACTOTA
KOAn




ByHjaH TauKapd, YMKMII YacTOTACHHH KaHTa CO3/TaHHUI
HATHIKACHa JIHCKPeTH3aUHAI4Il 4acTOTacH XaM y3rapaiu. By YHKHIO
cHrHANMHH (UIBLTPIALIHY KUAHHIAWTHPAAH, IIYHHHTIEK, PAY Teanuk
XapaKkTepUCTHKANIAPHHH OnTHMa GYiMarad HITATHIUra onub KenamH.
Vnap Tynanuruya Qakat MakCHMAIl YHKHII HYaCTOTACH/a HILUIATIHIIAH.

FOkopuja 6aén 3THAraH Ty3HJIMa KaM4YHJIHKIapH OXK anpecnn
xHcoBIarnyHy HuryBun cymmarop aeb aranaauran Oomka Oup pakam-
AM Kypuima OHIaH anMallTHPHIL OPKANH TY3aTHIHIIH MYyMKHH.
Murysur cymMMaTOp KypuiMa HIIMHUHL Xap OHp TaKTH/a aBBajrd Tap-
kubra (coziepKUMoe) TeHr Oynran KuiiMarra Ioc OHp KaHya JOHMHH
KympMuara Kaiita [oknamamuras peructp xucoOnananu (7.4-pacw).
XucoGnarnygarn Kabu peructpaard Tapkub BakT OYHHYA HH3HKIH
y3rapaad, (akaT OSHIH Kamaiium (npupaileHue) Aoumo Oup XuI
OYamaiian, AOMMHI KymuM4a KHiiMaTHra Oormik Oymanmm. flurymn
cymmarop (a3a KOAMHM IIAKIUTAHTHPHIN Y4yH HUUIATHITAHAA, YHH
daza axkymyasTopu ed xam aranamu. Pasa aKKyMyJIATOPHHHUHT YAKHII
KOJM YHKHII CHTHalu ouuii (asacHHMHr KoaH Xucobnanamu. (asa
AKKYMYJISTOPH HUIHIA HILIATHIaIUTaH J0MMHH KypHIMa HIIHHAHT OHp
raktaga (asaHMHr kamaiinmp  xpcobnanazn. Bakr Oyiinua dasa
KaH4YIMK Te3 Y3rapca, TeHepaluMsiaHaAMraH CHI'Hal YacTOTacH
uryHyanuk karra 6ynamm. [IyHuHr ydyH (asaHuHT KaMalHIIH KHiiMaTH
YUKHII 9aCTOTACH KOJH XHcoOIaHa H.

YACTOTA RG | o smll RG] | [ax ‘_ WML
KOau Co S R

TRENRERHTS

’arm AKKYRYRATOpH |

7.4-pacm.

JIXK XakMHHH KaMaiTupHIl y4yH sin QyHKIHACHHHHT CHMMETPHA
xycycusTuaan Qoinananum mymkun. Kynia6 DDSnapna XK daxar
V4 npaBpaad ubopar 6ynanu. Jlekun Oynaa afipecHH IMIAKIIAHTHPHIN
MaHTHKH OUp 03 MypakkaOnaman.
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7.5-pacm.

lynnait kunub, DDS na ¢a3za akkyMyJaTOpH YH3HKIH ¥3rapajiu-
raH cHrHan oHui (a3acHHMHI KOUlap KEeTMa-KEeTIHIHHH [IaKJjlaH-
TUpanH (7.5-pacm). DazaHyHT Y3rapuilly Te3JUTH 4acToTa KOJAH OpKaJH
Gepunagu, keitun JIXK é&ppamMuga 4H3MKIH Y3rapajuraH HMKHIL
CHTHAIH CaHOKJIapHra ysraptapunand. By canoxnap PAVra Oepunanu
Ba YHHHI YHKHIDHZA 3WHACHMOH GockuwiapiaH ubopaTt CHHYcOHai
CHIHaJl 1DakimaHaau. Ymap anamor ¢unstp MU épnamuna duisrp-
JaHajaX Ba YHHHT YHMKHIUMA CHHYCOHAANl CUrHan XocHJ 6ynaau.

<
o
gmm———-

OV

7.6-pacmM.

YHKHLI CHHYCOMJIAJ CHIHAJIM alloXHAa CaHOK/IapiaH Kaita THkia-
Haau. JlaBpra caHoKIapHHHT OyTyH coHM (akaT XycycHii xonaa Tyrpu
kenanu (7.6,a-pacM) Ba Xap OHp SHTH JaBpja CaHOKIap SAHIH Koinapia
o6ymanu (7.6,6-pacm). Anbarra, cyppaT JaBpuif TakpopiasalH, JIEKMH
KalTapuiauil naBpd Typiadda OYIHIIH MyMKHH. ¥ dacToTa Koaura, ¢asa
aKKyMYJSITOPM — paspsiuidrura Ba HMULIATHIAagurad  ¢asa  Koau
paspsunrura 6ornuk. Xap Kanzaail xonjga Ovp Xunga caHoKIap KeTMa-
KETJIMTH/IaH CHHYCOM /1Al 1IaKniari CHrHaj KaiTa THKJIaHaH.



7.5 Fractional — N pa axkniuk Fractional — N/Integer -N
YACTOTA CHHTE3ATOPJIAPH

Fractional — N cuHTesartopjapujad KyI JKUXaTJaH 4acTOTaHH
AJIMALITHPHLI TE3THIHHH OLIMPULI, TALYB4H 4acToTa AKHHHA] (hazapuii
LIOB-KMHHM KaMmaiiTupuit Ba kyn xadanm GSM (Global System for
Mobile Communications) ajoka TH3HMI/a, UWYHHHTIEK, HSCSD (High
Speed Circuit Switched Data) sa GPRS (General Packet — Radio
Service) nakerjapuia H TAUIKHII 3TyBYHIAp CaTXIapHHH nacaiTHpHII
Guiian GOFIHK MyaMMOJapHU edni yuyH (okaanaHunaim.

Teckapu ajnoka 3amwkupuiaa OyTyH (Integer) COHNH KYPHHHILAA
yaaTunaauras 6yarHuHuHr Oy nHI koadduuuent Integer—N HDAC
cunTezatopnapu GunaH Oup KaTopza TeckapH ajoKa 3aHKHpHIAA Oy v
koa((UIHEHTH Kacp COHM KYpHHHIIH/A Gepunamrad Fractional — N
qacToTa cHHTe3aTopnapu Mapky. By yeyn Hewlett — Packard Ba Racal
(upManapi TOMOHH/IaH ULl YHKHIITAH Ba «digiphase» HOMHHH O],
cefinnuanik aca Fractional — N ne6 arana Gouwnangu. YHHHI maiio
OynuLHra ca6ab, kyruab uuwiab ynKapuiazural ajoka TH3HMIaph
qaCTOTAHW TE3KOP aJMaUITHIN Ba reTepo/iHH (a3aBrii LOBKMHHHHI MACT
carxura o9ra Oymummra Myxtox Oynau. KilaccHk CHHTE3aTopAa
paIOYaCcTOTa CHPHATMHUHT O¥miur Koy GHUHCHTH (axar OyTyH
comnapian  ubopar, Oy HucbaTaH macT TagHY HACTOTACHAAH
oiinanannin UMKoHusTHHH Oepamu. By osca ¥3 HaBbaTHIa KadTa
co3jaHHUIl KaJAaMHMHH aQHHKIaigy Ba TeckapH YJIaHWII 3aHKHPHIA
Gy koo GHIMCHTHHUHT eTap/iHia IOKOpH KHiMaTtra ora OynumMra
onub kenagu. By Xap HMKKana OMHI pacTiall BaKTHra Ba YMyMaH
TH3UMHMHT (ha3aBnii OBKWHHIA eTApIHYa Ky4/IH Tascup Kunaau. ITact
TasHy 4acTOTaCH YUyH pocTiaLu BaKkTHHH, N  Oyumm
k03D PHIMEHTHHHHT I0KOPH KMIMaTi 5ca TH3uM (asaeiii MOBKHHHHH
opruiudra o6 kenand. VIKKHHYA YCInyO Teckapy ajoka 3aHKHpHAa
kacpan 6ymmmay Ba N 6¥mim koaduuueHTiHl KaMai THPHITHA K¥31a
TyTaju. ByHHHI HATH)KAacHJa IOKOPHPOK TasHY HacTOTACHHH ApaTHLI
MYMKHH Ba SHaJa 3apyp KaHAIADHH @KPaTHIMLINTA OPHIIMIAH.
FOKOPHPOK TasH4 YaCTOTACH TH3MMHHHI POCTJIAII BAKTHHH (YaCTOTAHH
coznaml aHua Te3 Oynaan) kamaiiHlIMHM, TECKapH ajoKa 3amKHpAa
kacpay OynaMin sca MOC paBHULIA TH3HMHHHT (azaBuii IIOBKHHHHH
kamaiitupaau. 7.7-pacmia HKKHHYH ycryOaan udoiiganaHuirad CHHTE-
3aTOPHUHT TY3HJIMII CXeMacH KeJITHPHJITaH.
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Ywly yciy® kacp KHCMIApHHH BakKT JaBpH y3yRJIHIH Oyitnua
HaBOaTMa-HaBOaT OYaMIIHM KY3ma TyTamu. Teckapu anoka sanxupuia
XHCOONMArHYHUHT 6YmH KoadduuHeHTHHH 4,6 ra TeHr 7e6 onamus.
Hasapuit saixatnan 6y Xucobnariy MabiayMm BakTaa Feor YHKHII 4aCTO-
Tacu 4,6 Ta JaBpHUHM caHallM Kepak, JekuH 4.6 ra Oynum geapnu
MYMKHH 3Mac. YMymaH osrabja, 6us 4,6 ra OYnuuminu, SoHU Foor
CHTHannaH 46 NaBPHHU CaHAIHH aMaira OLUMPHIIMMH3 Kepak. By Jaep
Mobaiinuaa Frr curnanura 10 Ta uuxnu 6Ymu6 yramgu. e curnamHunr
Xap OMp NaBPHUHHHI Kacp KHCMH CHIMa — Je/ibTa MOIYJATOP Gyiran
HHUFYBYM KYIIMIMOLIApH Kepak. ATpoduuua 6y »kapaén 7.8-pacMmuarn
BaKT JuarpaMmalapuia KypcaTHAraH. frz CUrHai OMPUHYM LMKIHHH
reHepauusian yyyH 3apyp BakT AaBpH MoGaiuuaa N xucobnaraun Foor
YMKUII yacToTacuaad 4,6 Ta AaBpHH CaHAIH Kepak.

F
gf—-—-’ ': ﬂ;}sé:i- - LG:\: i Four
Fe W F, Fse |
COUNTER N "
ﬁ ‘5. 1IN COMMAND
CNERFLOW
{ 1IN\
N REGISTER ’ [ ¥ REGISTER ACCUMULATOR DAC
7.7-pacm.

ApBas alTHO Yrunranujek, OyHH aMaira OMHMPHII MYMKHH 5Mac.

Amanga forr jan 4ta jasp canasagM Ba 4ra 0¥ amanra omIMpHIaLH,
0,6 xuiimar sca HiuryBuu xotupacuaa xonaupunaau. Ulynmait  kunuo,
OupuHul ukiaga forr  TakT yactotacuHUHT 0,6 Ta JABPH eTHIIMAIM.
By epna mynu maiikaw 3apypku, HAFyBUMra £ perucTpra &3wiiraH Koji
€3unagu. Frpr CHMHANHMHI HKKMHYHA UMKIHHMHT OommaHuiniza N
XHcobnaruy siHa 4ra OYnUIIHM amanra olIMpaay Ba iiHryBYHra aBBajru
&smnran 0,6 kuiimatura spru 0,6 KuiMaTH Kymanagd., AKKyMy-
JATOPHUHI ¥3Mra X0C MyXHM XyCYCHSITH IIYHJaKkH, y ¢akar OUpAaH KH-
YUK KHHMAaTHM cakjalld MYMKHH, UIyHHHT yUyTr HKKHHYH LHK1ga Ou3
Aurysunna 1,2 kuiiMaTHE sMac (Hasapuil skuxartjiaH OViIMIUM MYMKWH
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oyaran), 0,2 kHiiMaTHH oONaMH3 Ba SHIH Oy KuHMar HHFYBYH
XOoTHpacHaa co3naHamu. 1llyHmaii kunub, Xap 6Up UMKIHHHT
GolunauNlAa IMFYBYHra F PerucTpAard KHitMat nacTiabka HuFHiIraH
KHifMaTra Kyumiujiaad Ba BaKTHHHI HOJHHYH fenrucugal oomnabd
KOAraH Kacp KHCMiIapHun Ky3aTnG Gepams. MKkkiHaH NHKIAaH Gomuiab
HMFYBUMHHMHT KYLIHMYA YHKHIIHAAH YTa TYIHII (ty¥m6 konum) OVER-
FLOW curyanuiu  aomnataad. Y TaKHK CXEMAaCHHHHI HKKHHYH
kupuimra g PULSE REMOVING CIRCUIT uMITyJIbCHH YUHpHLITa
Gepunaan. MkkHHuM UMKIHAHT Gounranmmmura Oy — cxemaHHHT Fr
YUKHIIKAAH Foor TAKT 4acTOTACHHUHr OellTa NaBplapHHH OJIAMH3,

uyynkd 1,2ra TeHr 6ynu6 kermm OGusra for WMIYIBCHHHT OHTTa
KYiIuMya fagpHi Gepaau  Ba aKKyMyJISATOpAA CaklaHTaH kuiimar 0, 2
ra TeHr 6ynamu. 7.9-pacmaa Oy ummymsenap 1 2 3 4 1 kypuHAILIHTR
TAaCBHPAHIaH, NEKHH HapGaTAArH, HKKHHYM faBp Gouuanumnia Tyauo
xonuiu curuamu OVER-FLOW Oy umkinna OMpHHYH HMITYJIBCHHHT
yruimuHe  1ycHO  (OnoxupoBka)  KOJAMH. VuryBYHHHET  Golka
YUKHIIHIAH TYJIHO KONHII CHIHAIH PAY xupummura Gepriajim. PAY
yPKHMIINAAry TYIMO Konuil KHIIMaTH aMIiuTyAacH Oyifuva mporop-
puoHan 6Vuran. aHajgor curuan S cymmaropsa (asaBui JAeTEKTOPHHHT
XaToJMMK curnan Ounan xymmmamd. Ly tapsga N Oyaum xoaddu-
[HEHTHHMHT Kacpnu KHCMJapHHH Xucobra onramga VCO HHHT
(xkyunanuiuay GOLIKAPYBYM FeHepaTop) CO3JaHHII AHUKIHTH caKiaHuo
KOJIaJIH.

JlnarpamMmanapan kypuaub Typubauxu, iurysun 2,4, 5,7, 9, Ba
10 nuxsuiapaa Tyaub Kosmimra sra 6ynanu. Jlemak, Frgr  curaanuuar 10
nuKaaapaad ubopar kerma-kemIMrH 6 Ta TYAuO KoJMIIiapra ora,
6yuuHr Hamiwkacuaa formuHr (4x4)+H(6x5)=46 ymyMmuii naBpiapd
conuul ontamus. Hatrskama N XxHcoONarnuHUHT fy YMKHIINAA KyLIEMYa
TYynub KONMLL JaBprapHH XucoOra OnraHjard MMIyJILCTap KeTMa-
KeTIMIMHH onaMu3. f; uukuwmaa Oy HMMy’bcaap KeTMa-KeTIHIH
¢azaBuii  IeTEKTOPHHHT HKKHHYM KUPHIUMra OepuiaiH. (Dazasuii
NeTeKTOp YMKMIIMAArM CyMMATOpAard Ky XucoOra OJIHHIaH
carnan [TY®D opkamn VCOra Gepunagd. By Ounan UDAC KOHTYPH
TAIIKWI KHIWHAIH.

105



IU‘_UIH_HI‘I [HT I '[]I_HJU' ll " ‘ I ll ' uut'mrmmuu—m‘]‘mmm*mmmm

—i—— T 1 | IS W | .1 177 )

7.8 - Fractional -N  ycny® uumnaruiran cuHTe31aL0
Jkapa€HIapMHHM KYypcaTyBuM BaKT JHarpaMmaiapH.

Analog Devices (ADI), Texas Instruments (TI) Ba Philips Semi-
conductors KOMNaHHANAPH XO3WPrH BakT/a HILIab uyukapaauraH Frac-
tional — N UYDAC uacrora cunTesatopiaapu 3 [TI uyacToranaprava
YaCTOTAaHH CHHTE3JNIOBYM Kypuiama xucobnauanu. ILIyHHHTOEK, HMKKH
ayKpaTHJIraH KOHTYpIH HWKKHTanuk Fractional — N sa Fractional/ Integer
— N UDAC yactoTta cuHTe3aTtopyiapu Mmamxyn Oynub, Fractional — N
cexuusicd RF poctnam kontypuna (RF — acocuii paguouacrora), Integer
— N cexuus aca IF poctnam koutypuaa (IF opanuk yacrora) niunaiiau.
By Mukpocxemanap yprada HCbTeMosl TOkH 12 MA 6yaranupa +2,7 nan
+3,3raya KywlaHMLJIM TabMHHOT MaHOaWja wuluulaian, 3apypart

O6yaranuga  Power — Down mnacaiTUpwiraH sHeprus TabMHHOTH
peXUMHra YTHII MyMKHH.
7.1 — wansanga ADI komnanuscuuunr Fractional — N Ba

ukkuTanuk Fractional — N/ Integer — N yacToTa CHHTE3aTOpPJIapHHHHT
HIIYH 9aCTOTaJapH KEeJITHPHUJITaH.

Wkkurtamuk Fractional — N/ Integer — N uacToTa cuHTe3aTopiapy
ADF 4250, ADF 4251, ADF 4252 ounacu 0a3aBuii craHuusiapna,
MoOHJI anoka kiyuma annaparypasapuaa (GSM, CDMA, WCDMA,
PCS, DCS), mynunraex, LAN (Maxaniuii TapMoKiap/a), TECTAall KOM-
MYHHMKALHOH JKHXO3/Iapuja Ba Kabenu TeNeBHJEHUs IKHXO3Japuia
yacToTa OyiHiHya roKopura Ba macTra Y3rapTHPHLUIM TeTepOJAHHIIapHH
KyPHII YUYH HITaTHIIAIH.
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Analog — Devices KOMNAHHSACHHHHT Fractional -N Ba N YU®AC

YACTOTAT CHHTE3ATOPHHHHAT HINIH gacToTallapHa

7.1-orcadean.
T [ egE eE] %R 3

= |B,28g SZzg8| 38 E

o 27 gk 3! 88 E B ¥ 0

2 |8 5 |& "E| B 7
ADF 4150 |- = 550 MI'n OMTTAHK 16
ADF4151 |- <1,2TTn OHTTANHK 16
ADF4152 |- =3,01Tn OHTTANHK 16
ADF4156 |- <550 MI'yy outramk |20
ADF4157 |- <1,2ITu ourramuk | 20
ADF4158 |- <30T outTamak | 20
ADF4250 | =550MIy | =1,21T Wkxutamik |20
ADF4251 | <550 MTI'y | <2,01T Hxxyuramuk |20
ADF4252 |<1,01T <3,0I T Mxkuramik | 20
ADF4256 |- <550 MI'/ L 20
- 51,2 TTn
ADF4257 |- <550 MI'/ I n 20

<2.01Th i
ADF4258 |- <1,0MI'y/ | " 20
i e e

By uacrora cunTesatopiap ukkud axpathiarad IF Ba RF kaman-
napura ara. IF xananm Integer — N cexkuus  acocupa, RF kanan sca
Fractional — N ceknus acocHia KaHa/lapu YHKUIOHAA XOCHN Oymamu.
7.9-pacmaa ADF 4250 - ADF 4252 ounacunan ukkutanuk Fractional —
N/ Integer — N yactora cuHTe3atopu acocunaru GSM — 900 6asasuii
CTaHIMACH KabyJl KHJIMLI KHCMH MHCOJI 1LIaKIIH/A KeJITHPHJITaH.

By 6GazaBuii cranuust 925 MIy raua 7y yacToTaHu Auanas’oHra
(ysarniu) Ba 880 MI'uman 915 Ml rawa R wacToTaHH AManasoHra
(xabyn kunu) sra.

Mo6un Tenedou annapatd Moc pasuiunza 880 MI'm aan 915 MI'n
raua 7y auanazongad Ba 925 MI'u gan 960 MI'm rawaRc ananasoHra
ara. Bazapnii craHUEAHUAT KabyJ1 KHIHII KHCMAHA KYpHO wnKamus. By
tusumaa 200 kB kenrmuaaru 124 kanan masxy/ (OHTTa KaHanaa 8 Ta
¢oiinananyBuy) 6Ynu0, NoJOCAHHHT TYIHK KEHIVIHTH 24.8 MI'n =HA
TALIKWAI 9TalH.
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7.9-pacm. GSM — 900 6azaBuii cTAHUMACHMHHAT KaOyJ KHJIMIIT KHCMM.

Filter
F1

Mixer2

900 MI'u uacToTamu YMKHII cHrHanu ( Ry IHANA30HHHHT ¥pra
dacToTacH TawsiaHraH) kupuw Gunstpu opkamu (RF Input Filter)
KupHul Kyuadtupruunra 6epunamu (Input Amplifier) Ba keitun Gupnuyn
apanamtuprad (Mixer 1) kupummira 6epunaau. By apanamtupruasunr
GolIKa KHPHINHIa CO3JaHHII YacTOTACH CHIHAIH GepHiay. By curnan
CO3JIaHHII reTepoAHHH BasudacHHH Oaxapagurad Ky4JaHMIIHH OOII-
Kapur reneparopuiad (LPF1) Ba Tawku renweparopau (VO1) Frac-
tional — N cuuresaropuna iuruiran. lllynnail kunu6, tusum akrus
KaHalJlapH KUIUPULI y4YyH JHANa3sOHHUHT KHPHII 4YacTOTpajlapuHu
CkaHepsaul kepak. buHoOapun, OupuHuM opanuk wacrora (IF10 240
MI'1 ra tenr, y xonga VCO1 R, puanazoHHy 8nHimH yayH 640 Mrigan
675 MI'[ raya  yMKMLI YacTOTaNapH JHMANa3oHMra ara GYiInmm Kepak.
Tasuu gacroracu 200 I'y ra Tenr Taunanran xonma VCOI yuium Tyna
HacToTacCHHUHT  KuiiMatd 200 k['y xagam Ouna ¥3rapumm kepak.
Macanan, VCO1 uukum wacrorack 650 MI'u ra Teur 6yuran xonaa
6azaBwmii cranuusa 890 MI'u niu RF kananza KaOyJ KHIHIIra Huuiaiiau.,

HMkxunuu opanuk wacrorara (IF2) Ba curdan memopynsuuscura
yTum yuyn Integer — N CcHHTE3aTOpPHHH MIunatunagu. Y Ttamku LPF2
Ba VCO2 nin  xoMOuHauusaa kaig kuiuuran 229,3 MITu uactoTaHu
WwakTanTupagy. Mkkunuy apanamruprudia (Mixer 2) yactotaHu  uk-
KHHYH MapTa y3rapTupum amanra omupuiau. 10,7 Mru ra tenr IF2
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opanuk uacrora Filter IF2 ¢umstp OuNlaH aKpaTHJIaAW Ba CHIHAJ
neMonyisuuacH amainra omupunamd. RF kananaarn Fractional — N
CHHTE3aTOpHM Tannaw (aszaBuii UTOBKMHJIAP CATXH KaM Ba TH3HMHHHT
FOKOPHPOK POCTIIALl TE3MTHIHIa IPUITHIIHE TabMHHIAHIH.

ADF 4252 MuKpocxeMalapy YUyH anoka OOFJaHHIUra KHpPHII
paxtd 100 Mrc man ADF 4110 mukpocxemanapn ydyH sra 200 Mxc Ba
yHJIaH OPTHK OYIHIIH Kepak.

PocTnam BakTHHH Kamalitupuuira (azaBuii JeTeKTop TakKkocaail
YaCTOTACHHH OLIMPHJIHIIH XHCOOHTra 3pHIIKIIANIH.

Teckapu ajnoka 3amkupuja xacpmu 6ymmm Ba N ra Oymmm
ko3 PUIMeHTH KHHMATHHH KaMaiTHPHLI MOC PaBHIIJA TH3HMHHHT
GazaBuil 1MOBKMHHHH KaMaHTHPAIH.

By UMC nap (Integer —N/Fractional— N) kjnnal anoka TenekoM-
MYHHKALHsIap BOCHTAJIAPHIA MUUIATHIHIOA YYyH eTapiHya FOKOPH
XapaxTepHCcTHKanapra sra.

HA3OPAT CABOJLIAPH

1. YacToTa cHHTe3aTOpH cH(aTH XapakTepHCTHKAJAPHHHHI caHab
YHUKHHT Ba ynapra tabpud GepHur.

2. BesocuTa aHajor CHHTE3 YCYJIHHHHI CXeMACHHH KEJITHPHHI Ba
HIuna NPUHIHIKHHA TYLYHTHPHHT.

3. dasaBuii aBTOMATHK CO3Jalll ACOCHJATH 4YAaCTOTAHH OWJIBOCHTA
CHHTE3JIAll YCYTHHHHI CXEMACHHH KeNTHPHHT Ba HULIALI NPHHLHITHHA
TYLWYHTHPHHT.

4. beBocuTa pakamii CHHTE3 YCYJIHHHHI CXEeMaCHHH KeJITHPHHI Ba
HILIALT TPHHUHITMHY TYUIYHTHPHHT.

5. Fractional — N wuacToTa CHHTE3aTOPHHHHT TY3WJIHII CXeMacHHH
KEJITHPHHI Ba HLILTALI IIpHHLlHﬂHHH TYWYHTHPHHT.

6. Uxxunuk Fractional — N/Integer — N wactoTta cuHTe32TOPHHHHT
TY3HJIMIL CXEMACHHH KEJTUPHHT Ba HMULIAIl [PHHUHNHAHH TYOIyHTH-
PHHT.

7. GSM — 900 GazaBuli CTAHUUSACHHHHT KOyl KHJHII KHCMHHHHT
TY3WJIHMII CXEMACHHH KEJTHPHHI Ba HUUIAI TNPHHLUHIHHA TYIIYH-
THPHHT.
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VI 606. PATIUOKABYJI KUJIHII KYPHJIMAJTAPHHUHT
BABHUDAIAPH, TYZUIMAJIAPH BA TEXHHK
XAPAKTEPUCTUKAJIAPH

8.1.PKK HHHr TypJapu Ba Basndanapu

Panuokabyn  xuiuin  kypunamacu  (PKK)  panuouacroranap
(3-10°... 3-10" Tu) Ba omrux (3-10™...  3-10 '° I'y) amanasonnapia
oudK (aszona Ttapkatunaiurad tabuui Ba CYHBUH 3JeKTpoMaruut teld-
paHHUIUIapHH TYTHII Ba yJjap Tapkubunaru axOopornapaau ¢oiinana-
HULIHH TabMHMHIAlIMraH KYpHHHIIOTA V3rapTUpHll YyuyH #Hyanad-
TUPHJITaH 3JeKTP 3aHkupnap, QyHKUHOHAJI KHCMIap Ba TYTyHJapjAaH
nbopat xommnekcaup. PKK ax6opot pazudacu 6yiinua Oup mansungau
fomkacara axOopoTnapHH y3aTHII TH3MMIIApH CHH(Mra KHpaJuras
paJHoaioKa, PagHO3HTTHPHII Ba TejgeBHJAeHUs kabu Oapua
BHIAEOTH3HMJIAPHHUHT MYXHT TapKHOHH KHCMH XHcoOnaHaau.

By cundparn pagMo TH3MMHHHI Ty3uiuin cxemacu 8.1-pacmua
kentupunrad. Pamguoyzatim xypunmacu PYK, PKK Ba OMT napuunr
TApKATHII MYXHTH PaIHOKaHaIHH Tawkui Kunand. PYKna ysaranuim
no3uMm G¥nrad axGopor y €ku Oy dusuk xypunuuza xabap 325ekTp
CHUTHANMra y3raprupuiaid. Onekrp curuan Gepocura €ku KomalIiaH
KeiMH JOKOPM uacTOT&IM TalryBYdM pajdocurHan Oupon  Oup
napaMeTpura TabCHp 3Tajd, MOAYIALUMANAHANM. 4 y3aTyBud aHTEHHA
EpiamMuaa paaMocHraan sHepruscu (asona 3NeKTPOMAarHuT TYIKHHAAP
KYPUHHIL/IA TapKaTHJIaJuraH 3JIeKTPOMAarHuT MaiJIoH BHEPrusacHra
YsrapTupuiaany. Ky4mu 6Ynran oKopH 4acToTanu 31eKTpMaiion Kady-
nam sKoiupa 4, aHTeHHa OpKand KaOyJurarsd KHpMIU CHrHamm G-
ras snekTp Tebpanuuuiap snepruscura ysraptupuiaan. PKK dnkuima
Teckap (DM3HK Y3rapTUPHLI HaTH;KacH/@ HCTHEMOJIYM YUYH 3apyp O¥-
rad axOopoT KYpUHHUIIKIA KeJITHPHIIAIH.

Ka6yn wuwium skoitnza, Qoiipanu curban Ounan Oupra, Gerona
manbanap xocun KuiIraH Tabunii Ba CYyHBUIT 3JIeKTpOMarHuT MaiioHnap
MmaBkysn. By snexrpomarnut TeOpanuuuiap PKK opkamn Kabyi1
KUTHHamy Ba Qoiamu CHTHATHH KaOyn Kuiauuira Xamakut Gepaz,
SBHH TallKM pajio XaJakuTiap aeinnaan. bynaax Tamikapu, PKK
3aHKMpIapua Kabys KHWIHIIra HUKH XJIaKHTiap KYPHHHIIHAA HAMOEH
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Oynanauradl  XalakuT OepyBUH snexTpodH3HK JKapaéunap MaBKyll.
Jlactnab xabap panMokaHanuiaH yTaLl >KapaéHHAAa CHIHATHHHHD
Gysuauiun Onnan GaxonaHajHras y3rapuuuiapra y4ypaiinu. Bysuamii-
nap KaOyJ1 KHJHIL, y3aTHII anmapaTypacHHi HYHJIa Ba TAlIKapHCH/A F03
Gepuiud MyMKHH. BHPHHUHCH 2JIEKTPOMArtiT TYNKUHJIAPHHAT TapKa-
JMLIMAArd KaTop $u3uK skapaénnapra OOFIHK, HKKHHTHCH 3Ca PVYK Ba
PKKHHHT HOHJ(CAT XapaKTepPHCTHKalapd OpKalH ro3ara KeJIaJIH.

Prdvo kaSynnauraa
Cuzwannuna o thipnl
- yIunuLi Tawru l i

o I 7
Jnexm pouaanus AxGopont
laxGopom | | lve oo aee A ] @ yarunazsicne I T L L s O RO
MINCIY 2 FpiaTUL My U naaus i
Pw o=

o FPaduvoxanan !

| -1
8.1-pacm.

PKKuyapnu ynap onaura kyiuirad Basudanap OyHu4a Typad
cundnapra 6ymim mamkya. Acocuii (yHKIHOHAN Basudacn Oyiinta
PKK mnpodeccuonan pa swuttipnin PKKnapra Gymmnam. Tpodec-
cuona)l panHokadysuiarnwiapra (axOopoTiapHH y3aTHLI TH3UMIIAPH/IA)
AJIOKA, TEJIEBM3HOH, TeNedHTTHpHLI, Tenefomkapys Ba Oomka
Kabynmarnunap Kupaad. PagmosmmTrapuimn KaOyiaruaiapd 0BO3 Ba
TEJEBH3HOH  DINHTTHPHILIAPH  JacTypiapuHu  KaOyn — KHJIMIIHH
TabMUHIANML. Yiapan oMMaBuii nninaG WHMKapHmn Ba HUCOMH ap3oH-
JUTH 3apypati HucGaTaH COAZA TeXHHK EYMMIIApHH Tanabd Kuiad.
IMpogeccuonan PKKnap rokopu MypakkaOnUry Ba KHCMaH y3aTHIl
pocHTacH OHaH yiuanaguran 6axocn Gunan axpanulb Typaii.

Pamuoanoka kaOyn KHJICMWIApH: KOCMHK, Xajkapo, Marderpal,
MYKH 30HANM, MaXa/uuil TEXHONOrHK Ba OOLIKa pajuo TH3HMIAp Ka-
Gynnaruwiapura 6ymnann. Ipodeccronan TeleBH3HOH xaOysiarad-
jlap anoKa, CCpPBHC Ba aMaliil TeNEBH3MOH TH3UMIapia HILIATHIATH.
OBO3 DIWHTTHPHII Kabymmarmunapy MOHO(OHHK crepeooHIK, KBa-
podounk kabymnarnwdnapra Gyymuamu. Temepusopnap PpaHrid  Bd
XaKMJIH KYpcaTHlll TH3UMIapuaa IOKOpH paBLUAHIAKAArH HCTHKOOMIIH
JOKOpH  cHdaTiM  TH3MMIapia  JacTypiapHin - Kabyn  KHIHIIHH
TabMHHIAM TH.
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Xankapo anextpanoka HTTHgoku (XDH) Tagcuanapura MoC paBuill-
Jla y3aTHIOHH pajyo TH3uMIapu 9 Ta quanasonra OYJIMHraH 4actoTalap
cnekTtpuaal dolpananunanu (8.1- sxamgsan).

3amonaeuii PKKpap Oy Oapua paawo amana3zoHyiapjaa HILIaigH.
VYnapaa xynpox IT4, \711, FOY pa JKIOY numanazoHnapu, WIYHHHTAEK,
ONTHK AHaNa3OHHMHI HHAPaKW3WI Ba KypHHAAUTaH TYJIKHHIapHaa
Hiiaiay.

TYaKHH qAnanazonaapaeuar cupduapra 6§ aHaHmn
8. 1-oicadean

T¥axuunap T¥nkuunap Yacroranap Yacroranap
HOMJIapH )'3)'1-Inu}cnapu KOHOTApH
Kyna nact
4 Mupuamerpan  100...10 kM OKITY) 3...30kI
5 Kunomerpiu 10...1 kM I;[aCT (I}LI) 30...30 k'
6 I'extomerpnu | 1000...100 M Ypra (YY) 300...3000 kI
7 JekameTpin 100...10 M I0kopu (FOY) {3..30 MI"
Kyna woxopu
8 MeTpau 10...1m OKIO) 30...300 M1
YipTpa 10KOpH
9 Heuumerpnd | 100...10 eMm | Viou) 300...3000 mI'y
Yra 10kopH
10 CauTumeTpiu 10...1 e F1ou) 3..30ITu
11 MusiuMeTpis 10...1 MM 30..300 I'Ty,
1z |ASUDRBLHS o g gog, | PUIEPIOROPH |opng eoanrry
MeTpIIx I'TOY -
Mudparusmn 100...0,74
' MEM
oo | YOUBSMEAE | 1.74.0.38 - 3...30000 Ty
MKM
Yarpabu- 0,38...0,01
Hajua MKM

Typnu guanazonnap kabysularHunapy TY3WIHLIUIAPH, CXEMa CUMMH
Ba KOHCTPYKTHB HUUIAHMIIM, ’0eMmeHTnap Oazacu Oyiimya ce3unapiiu
(hapkiiaHuII¥M MyMKHH, JIGKMH OMp Hewa auana3zonsiapia Kabysa KHJIHHH-
muHn tapMuHnaigquran PKK nap xam («bapua TYJKHHIH») MaBKyl.
OBo03 3mUTTHPHIN Kabyjularuyjapi KyHujaarn TYJIKuH JuanasoHnapuia
umnavgu: y3yH (YT, IT4), ypra (VT; VU), kucka (KT; 10Y), yabrpa
kucka (YKT; VIOY), nmemumerpiau (JMT; TTOU). Tenesuzopnap
METpJIM Ba JACLHMETPIH JHana3oHJapjiard ep YCTH TeJCBU3HOH TH3HM-
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slapy JacTypiapuHiu  KaOys KHJIMIIHH amajira owHpans. JenuMeTpid
Ba CAHTHMETPJIH JiMala30HIap/ia acocad paauoperne, CyHbHH HyIIonLHA
anoka TH3UMIapH Ba TejeBusuon ysatumn PKK napi Hmnakiy.
BepocHTa CyHBHH Hynnomnapapo ajoka TH3HMIJIapH Ba IOKOPH cudariu
TeJeBH3HOH TH3MMIIAp Kabymnaruyrapun MHJLTHMETPIH, ASLIHMETPIH Ba
ONTHK TYIKHHIap/a KaOysl KHIMIIHH TabMHHJIALIH Kepak.

KaGysn KMIMHAZHraH CHTHAIIAPHEHT Typiapu Oyiiuua kaOyia-
rudsap HKKH CHH(ra y3jiykCH3 (aHasor) Ba pakamiH CHrHawuiap Kabyn-
narnwiapura 6ynausagu. Kabyn xunumanuras ax6opor Typu OyifHda
kabynnarnunap: paauoreneon; oBo3 ysaTHil (SMMUTTHPHIN); (aKcH-
MHJTb; TEJIEBH3HOH; pajuoTelerpad; MabIyMOTIAPHH y3aTHII Ba OOIIKa
kabysuarnwiapra 6Yaunan. XycycaH, paguoansoka TH3HMIApUAa Typ-
au Typaapaard axOoporiapHn Kalyn KHIHII yUyH MyJDKaJUTaHraH
kabynnaruunap Mamxkya. Minatwiaguras Momynsuus (QHCKpET CHI-
Ha/iap XoNaTHAard MOHHMOYJbALKA) Typu Oyiiuua KaOyJuiarudiap am-
niuTyxasuif moaynsuusananran (AM), gacToTaBHil MOIyJsLUsIIaHIaH
(UM), ¢azasuii Moxynsuusianrad (PM) curHauii Kabysiarn4iapra,
myHunraek, outra & nonocamu (BEIT) curwammm, TypiH pakamid
MOJYJISSLIMSUTH cUTHaJ Ba Oomika kabysutarnunapra 6y miHaIH.

Bynnan ramkapu, PKKnap xyituaarnyaa ¢apxianaginap:

— VYpuartuwm koiin GViiMua — cranmonap, mMobui, Gopraa omub
fopuia-guras (Kyuma);

— TAbMHMHOT yciyOu O¥iiMua — ¥3rapyBuyaH TOK TapMOFHZaH, aK-
KyMJISTOpJap/AaH, rajlbBaHUK Exu Ky€m OarapesyiapujaH TabMHHIIA-
HaJuTraH, YHHBEpPCal TABMHWHOTIIH,

— DomKapuil Ba KOMMYHHKaHanam ycinyou Oyiinua — Ky 0pKaiu
GoluKapuiiaAurad, KHcMaH €kM TYJia aBToMaTyaliTHpHiraH, Macoda-
JlaH, apasani OOIIKapHIIIIH.

Amanpna kyananuiara spoxnd oupanaun PKKcu 1895 iinnma pyc
¢usurn  Ba snexrporexuurd A.C. [lomoB TOoMoHWmaH spaTHIraH
(Kypuiran) Ba HaMONMII KHIHHIAH, LIYHHHTAEK, MTAIbIH Kall(QHET-
4yMcH Ba Tadupkopu I'. MapkoHuii TOMOHMJAH yHra nMaTeHT OJIHHTaH.

PajiHOTeXHHKAHMHT PHBOMIAHMINE yuyH Hinuii acoc 6ym6, XIX
acpuMHr ukkaHuM sipmujga JK.. Maxkaesen, I'. I'epu, D. bpanii, 0.
Jlomk, H. Tecna Ba Oolika onuMIap TOMOHHZAH JJIEKTPOMArHHT
TYJIKHHIIAPHA XOCHJI KWIIMLI, HYPJIAHTHPHII Ba KaOyJl KMJIHII Ha3apHACH
coxachjan (yHJaMeHTan Ba aManuil TaJKHKOTIApH Xu3MaT Kuiau. By
PKKnap/a snexTpoMaruuT TYJKHHIAP HHAMKATOPH cH(aTnaa xorepep
piatuiad. KorepepHuHr macT Ce3TMpPIHTH, DPEe30HaHC TeOpaHHLI
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TH3UMIIADHHHHI  Ba KaOyn  KHJIMHaJWMraH CHrHajamap  KyBBar
Ky4aWTHPrH4JIApHHHT MaBXKyJl aMacinuru OyHzail xabyinarduiapHuUHT
TabCHP pPaAIHyCHHH Ce3Wjap/ii YeKilaJH Ba XajlaKuTjapaH XamJia
Oowka curHauapaaH ¢oigani CHrHadHH TaHJIOBUYAHIIMKIEK MYXHM
GYHKUMAHH amalira OlUHpHIIra HMKOH OepMaju.

XX acpuunr Goummnapuga PKKHMHr Ce3rHpAMruHM Ba TaHIIOBYaH-
JIMTUHH OIUHPHIN KOTepepHH JAeTekTop OMIIaH aJiMalITHPHII, pPe30HaHC
KOHTYpJIapHH Ba KadyJl KWIMII-DIIWTHIUIAPMHHM Kyanaw  OynaM.
AHTEHHallapHH TaKOMHJUIAIUTHPHIN KYPYKIMKAA Ba cyBjla XapOwii
Xamzaa pykapo pagMoTH3HMIAPHHHN caMapalid MILJIATHIITE, IHYHHHIIEK,
pagHoTexXHHKaHH Oowka Kymnanumnapu — Oyiiuya  (MeTposiorus,
OOBEKTIApHHHT YPHUHH aHHKIAll Ba X.K) Katop TaxkpuOanapuu
YTKasumra umMxoH Oepiu.

PKK TexHuxacuHHHr, OYTYH paJMOTeXHHKaHHHI CH(ATIH SIHIH
SIPMM acpiM TapakkKHET DOCKMUHM AeTeKkTop cudatuaa UUIIaTHIATUraH
3JIEKTPOH Jiamrna auoaHu (1904 jiun) Ba aiinukca, tpuoanu (1907 iun)
Kynnauunuiuyg Ownan  Ooumasnu. Kabyn KuiauHral CcurHaniapHu
KYBBaTHHH Ky4JalTHpPHII YYyH TETPOAHM KYJJAHWJIKLIH [eTeKTOPJH
kabyJnarnunapra HucOaTaH namMnani KaOynarnajapHH Ce3rupJMTrHHH
KYn Maprara OLUHPHIMIUHHM TabMUHNAAH. 1913Humina Taknud Kuinu-
raH pereHepaTHB KaOysn KWIMUI TPHHUMIHHK TYFpHIOAH-TYFPH Ky4aii-
THpHULUM PKKHHHI Ce3rMpiurdHy Ba TAHIOBYAHIHIMHM SHANAQ OLUH-
pHLI HMKOHUHHM Oepau. BUpUHYM KaxOH YPYWIHHUHT OMpHHYM Husna-
pUOaEK Ky4yalTHPHIIH, NOETeKTOpJall Ba CUTHAJUIAPHH Y3rapTHpHII
YYYH TpHOAJAp MLUUIATHIraH Kabyjnarddjap MHHI KHJIOMETplapiaH
OpPTHK Macodanaplia bapkapop paiHoaIOKaHH TabMHUHJIAIH.

1918 fiunna cesunapnu yYCTyHJIMKIapra sra OViraH cyrneprere-
POJHHIAN Kabyn KWIMW ycnyOM sparaijy, JNeKHH YHHHI KeHI JKOpHIi
oTHIHIKA 1926—1930-lnnnapaa spatuiarad 3KpaHalITHPHITAH JaMria-
jap TeTpojiap, MeHToanap Ba Oowka Kyn Typiad KydalTHpHLL —
Y3rapTUpHIN JamMNaJapuHUHT nadno Oynuimu Guiad amanra owau. 30-
inmnapHuHar Gowmapria Oy kabyn kumumn yemybu tyaxuxnap Gapua
paauonuanasonnapua acocuit 6yamd xonau. 30-40-iumnapaa skaxoH-
HUHT eTaK4H JapjaTiapy Typiad Bazudanu, Oupunumn HaBbataa pamuo-
SUIMTTHPHIN TH3UMIIApH, NMpogeccHoHan pPajHoanoka Ba TeJeBHIEHHE
KabynnaruynapuHy viaad YHKapumra KUpULIAH.

Kypcatuiran pnaBpja Y3nmauwITHPMATaH — PajdoAHANa3OHIaAPHUHT
¥Ta IOKJIaHraHJUTH Ba IOKOpPH cH(ATIH TEIeBHACHHUAHHHI 3apypaTH
tydaiii YKT guanazoHd ypraununau sBa y3iamiTHpHIOH. byHaa pajguo
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kabyn KWIMIIHAHT cudaTH Ba XaJakWTiapra Kapii KypallHHHT
camapaiyu ycay6napu uinnad qHKHIH. yM, BEITmn AM, ®M Ba HOM
MOAYJSIUMSIApH Takiud STHIAN Ba sopuit aTHa Oolnanad, CHHXpPOH
KaOyJ KHIHLI Ba AXITHIaHraH cHaTii tenerpady cHrHAJLTAapHHH Kaby1
kit yanawrapunan. 40-HunaapHiHT OXHpHAd VIOY anextpoH ac-
606NAPHHHHT SIHIW TypaapH (IHCKIH TPHOIAP, KaliTapyBuYH KIHCTPOH-
nap, 10rypMa TYJIKHH JlaMnaiapi Ba X.K) spaTuiay Ba Oy AnanasoH PKK
sapiHu Kypuu ycaybnapu yanawrupuias. Pano kaOyn KHJIMIOAA Xa-
nakuTiaapra OapkapopiMK MyaMMOCHHM €YHILIA axOopoTnapHH y3a-
Tl HasapuscH ycayOnapH EpJaMmia CHrHamiap Ba  XalakHTIap
CTATHCTHK XapaKTepHCTHKANApHIArd (papKiapHH ypraHHil Ba ¢oiinana-
HMILTA ACOCJAHTAH SHTH fiyHamuIn ByXkKyAra Kejimd. By HyHalHIUAard
MYXHMM acOCHif IoTyknapian OupH  Kabysnm KHIHLIHHHT XanaKurTiaapra
[OoTEHIHAI GapKapOPIHIH HA3apHACHHA APATHIHIIE OYiiH (1946-knn
B.A.XorelbHHKOB). YHHHI' acocuja XallakHTilapra HapkapopJHK
Gyiinua onTHman OynraH PajMOTH3MMHHHI aHANM3H BAa CHHTESHHHHT
3aMOHABHI Ha3apHsICH PUBOMUIAHIH.

50-iinnnapaa  ApUM YTKA3THYIH BISKTPOHHKA HOTYKIAapH acocuia
paauo KaOyJl KHJIHLI TEXHHKACHHHHI SIHTH TapakKHET fockHun OoLL-
napau. «Metaul — ApUM YTKazruuy Ky QTIMKHHHT JeTeKTOPJIHK XyCy-
cUATIIAPH PaJHOTEXHHKAHUHT Gouutannmuaaék Oynaail Ky PTIHKHAHT
JeTeKTOPIHK ~XYCYCHATIApH KynnaHunran, OyHpuai OxyQTIHKHHHL
KydaiTHPHII Ba IeHepelusilam XycycHsaTiapuaan (oiifaiaHuil OHJ1aH
[OKOPH CE3rHMpIHKIIM JIAMITAcH3 panHoKalysnarad — KpHCTaAuH Apa-
runaa (1923#mn). SpumyTkasruumu ac6o0MapHH KEHT >KOpHH 3THIH-
[Hra TPAH3HCTOPHHHT HXTHPO KWIHHHLIM (1947Hun) TypTKH 6y aH.
«TpaH3NUCTOPJIALITHPHLINHHHT  KECKHH Kapa€Hu, aliHiKca, HOKOPH
yacTtoTanapiaa paauo KalOysl KHIMII —annaparypanapHjaH 3JIeKTpPOoH
jgaMnajiapay CHKHO YHMKap/u, KaM MOBKHHIH SPHMYTKasrH9IH Oapa-
meTpuk Kydalitupruusapuy (AVYIIK) pmna® wukuanmm Ba TyHHEN
auotuHuHr (TJ)  maiigo 63?11}&1111{ (KaM OBKMHJM  KydaHTHpHIIra
piaTHnagaran) 6y skapaéuun YIOU nuanasonra cypau. 60-Huuiapia
MHKPOJICKTPOHHKa pHBoknana Gomtazan pa 80-iinwap PKKra assajl
aHasIor, KeiiMH sca pakammu neTerpan Mukpocxemaiapun (MMC) KeHr
skOpHii 3THNHIIK OWilan XapakTepianaad. By paanokaOysnaryuiapHHHD
MILOHYTHIHIHHM OLIHPHIL, XaKM - Macca Xamja 3HepreTHK KypcarT-
KHWIAPHHH AXIIHJIAI, CHIHAJJapHH Kabysl KWIHII Ba KaiiTa MIIUIall-
HUHT aBBaJI HIIATHIMAraH MypakkaG NpMHUMIIIApH Ba ycuyOaapHHH
amanra omMpuiura UMKoH Gepau. X03Mpra BaKTAa pagHokabys KHJIHII
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TEXHHUKACH KyHH/Jaru acocui HyHanuiapia puBoKiIaHMOKIA:

— #iHaja IOKOPH YacTOTalH AMANaz0HJapHH Y3MauTHPHLI (MHLIH-
METPJIH, JELMMETPJIN Ba ONITUK);

— CurHajjnapra pakamiaun  wumald  Gepumn  ycayGnapu
BOCHTaNapHHH KEHT YKOPUH 3THII;

— XaJlakuTiiapra Kapuiy Kypaml ycnyOinapHHy TaKOMHIITALITHPHIL ;

— PKK TexHMKacHHHHT (yHKIHOHAN MypakkabIHruHH OLIHPHII
opKanH yHUHT cudat kypcaTkuunapruuu Ce3MJIapIH AXIIHIIAL;

— PKK @yHKuHOHaN KUCMNapu Ba TypAapHHHHT HHTErpaLHsIIH
JapaKaCHHU OLUHPHILL.

Ba

8.2. PKK /1apHHHHI TY3HWJIHINHE Ba HIUJIALI IPHHIHITH

PKK pannokaHanja sraajaHral YpHura Moc pasHIga KyHuparu
acocuil BasudaiapHi TabMHHJIALIN KEpaK:

— (olifann CHrHaHH LUOBKMHIAH &ku GoliKa XaNakKMT KHIYBYM
CUrHaJUIap apajaliManapHaaH aKpaTHIl;

— (ho¥igany CHIrHaJIHK Ky4alTHpHL;

— KHpHII TeOpaHHLIAPHAATH XaNaKHTIAPHUHT TabCUPHHI CYH/IH-
pULI;

— ysaruinagurad xabapra moc TeGpamunuiapHu AKIIAH THPH LI
MaKcajiu/ia paJiHoyacToTa CHIHAIUIADHHH ICTEKTOpALLL.

K¥pcaTunran acocuii Basudanappau TamKapu kynnad samonasuii
PKKnap yuyn Oowka mypakka® Basudanapuu Gakapuiu XapaxkTepJn-
aup. Macanan: cMrHasiapra MUUIoB 6epHiura AXIMPOK INAPOHT Tab-
MUHJIaHaJUral 4acToTanap AMATa3sOHWra YTKa3Mil MaKcalnia Kaby
KWIraH paJHOCHTHAJUIAPDHK YacToTaBuil y3raptupum; OGapua xajna-
KATIap Oupraimiia aHMKIaHaaurad Kabysn Kuaum sxoiinga 37eKTpo-
MardiT MyXuTAa Tanal sTunaaurad cu(aTHH TabMHHIAL (ananaius)
y4yyn PKK napamerpnapunu y3raptapuin.

PKKuuur acocuii BasMpanapuHu akc sTTHpaguMral yMyMiIallTy-
puiarad cxema 8.2-pacMia KenTHpuiaran. Y Gewra (yHKumonan
KucMaaH ubopar.

Kywahitupumi - y3raprupumn  tpaktuga (KT) A autennaman
Kenagurad cHrHanmap Ba (oiimanu cursanra wactota 6ViiHua moc
KeIMalaurad XajnakuTiap apanammMacuian  (oiipand CHTHAJLJIapHH
@XpaTHO ONMIN Ba KEHMHIH KACKa/UIADHUHI HOpMall MINIALM yqyH
3apyp Qoiimanu cursanHu KydaHTHpuIn amanra owmpuiamd. KT ja
CHCHAl Ba XalakWTiap ycTHHaH OHp Heya HOUMBMKIN amasmrap
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(CHIeKTpiU CH/DKHTHIIHLIN, aMIIMTYJaHH YeKIaHWLIK Ba X.K) amaira
omnpuica xam, Oy Tpakt Kabyn KuiauHran ax6oporra cesunapiH
Oy3HJIHIIAD KHPHTMAi/IH, LIy KHXaTAaH YHH YH3HKIH 1eb xHcobnain
MYMKHH.

A |_'l ‘
—>1 A = T AT ABHT (0]¢
/L‘ l——J\ T:(PL'KU
Gowkeputy T T
Tear esHepamopy ——=> T T
8.2-pacwm.

Ax6opot Tpaktiaa (AT) curnanmaru axGopoTHH @KpaTHO ONHII
Makcaujaa CHIHaJHH acocui Kalita wnuram (nemomynsius) Ba Xana-
KUTJIapHH TabCHPHHH KaMaHTHPHIN aMaira oumupuiand. byHna onTH-
Mman Kabys Kumuil, axOopoTHH aKpaTHO MakcHMas MIDOHWIH OJIHII
MyxuM Basuda xucobnaHamu. ByHuHr yuyn AT rtapkuOuza OnTHMAI
GUNBTP, JeTEKTOPAAH KeHHHIH KaiTa Wlulam 3aHKHp/IapH, 4acToTaHH
pa ¢azanu asromatHk cosnam TtHdumiapu (YAC Ba PAC) Ky3aa
tyranaan. YAC Ba @AC cHrHanHM 1eMOny sLUsUIamI, IyHHHIZCK, YHA
yacToTa Ba (aza OViinua KHIHpHO TonMMIIra XU3MaT KHJIAIH.

Iletepoyun TpaktH (I'T) ¥3 yactotacWan €xW TamKky TasH4Y TeHe-
pPaTOPMHHHI YaCTOTaCHHH ¥3raptupaau Ba KT maru Ba gactora yarap-
TUpHILIAPHHUHT, ATnarn curaanra kaiita Huwios Gepuin KypHiMaiapH
Ba KelWHIH TH3HMJIAp Y4YYH 3apyp OVnamuran uactotanap TYpPUHH
makuilantupaay. byupaii onu® kaparampa Oy Mycrakun KypHiaMma
yactora cHTezatopu (UC) 6ymub, y aseano PKK nu, pagnoTH3HMHHHT
fapua KHMYMK TH3HMIAPHHHHT MINALTHHH TabMuHIaH1M. AJanTalds
(Mocnammin), Gomkapuin Ba Hasopar TpaktH (ABHT) PKKHEHT HII
POXUMHHHM Ky Opkand, MacodajaH Ba aBTOMAT/IALITHPHITaH
fokapuioHy (YUMpHII Ba EKHI, CHCHAJIHM KHAMpHLl Ba TaHlaml,
PKKHH Oomika udacrorara poctTiall, CUTHall caTXu ysrapajuraH HI
mIapo-|TJlapura MOCHAIUMIN Ba X.K.) Ba YHHHI Ml cH(aTHHH MOC
HHJ/IHKa-TOpJiapAa KYpCaTHIIHH amaira owmwdpazd. OXHpru KypHjiMazad
(OK) axpatunral CHIHAJHHHI SHepruscH Tanab KunuHagurad YHKHILI,
SbHM  akycTuk (TenedoH, KapHaii), onTHK (KMHECKOm, JMCreit),
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MexaHHK (Oocu® 4yukapyBud Kypwima) sdidexTHH ApatHimn  yuyu
HIOLI4aTHJIaoH.

HkkHIaM4uH 371eKTp TabMHHOT MaHOau (MTM) Gupnamun sHeprus
maHOaunu Oepocuta PKKna numiatiin yuyH Kynad miakira Ba carxra
y3raptupanu. UTMua kywiaHHIOHH Y3rapTUpull, TYFpUJall, CHIUIHK-
naw, crabMiiauuiapHi amMaira OUTHPHII MYMKHH.

Pagunokabyn kuwiHl KypuiamanapH mMypakkad TH3uM OViub, kuunk
TH3UMJIAp YYyH Xapakrtepiu Oyiran Gapwa xycycustiapra sra. Ynap
paaHoOTH3UMHMHT Oowka snementnapu 6unan (PYK, anrtenna, Gouka-
pHLI Xamja Ha3zopaT KWJIMLI KypHJIManapH Ba X.K), aTpo(-MyXuT Ba
ornepatop Ounax y3apo Oornukaupaap.

PKK TysHIMacHHMHI Kyn OOCKHWIMIMIH LUYHJAAH KYpPHHAIMKH,
amoxuaa TpakTjiap, KHCMIap Ba TyryHjaap Oup aneMeHTIap Y4yH
OoLIKapyBYH, KHUYHK TH3HMHHHI OOLIKa 37eMEeHHIIapu Y4YyH 3ca OolKa-
prityBYH xXucobsanaan. buuoOGapun, doiinanu curnannapHd xaGyn
KWIHLI JOMMO JeTepMHHAHTJIAHMaraH, aBBayiziad aiiTtud Oyiamaiizuran
XaJlaKUT/Iap TabCHpJapH LIAPOHMTIApHIA amajira OLIMPUIaH, Kabys
KWIMII KHYHK TH3HMHUHT HILTALIA CTOXACTHK XapaKTepra ara.

K¥pub uukuirad Ty3sujadul cxeMacd ymMyMui xucobnanaun, 6Gupok
anuk PKKuyapna tpaktnap opacuaard ajoxuza ajgokanap XaM MaBxKyj
Oynmacnura E€xku  4YeKnaHrad Basudanap TYruaMHHE - OaxkapHinn
MyMKBH. ByHpa KaOysn KHIMII KypHIMAaCHHHHI COAAIallTHPHIraH
TY3WJIMACH Ba aJoXMJa Tpakmiap BasudaJapHHUHT YCKIAHUIIK Pagno
KaOyJl KHJIMII HMKOHHSITIAPDHHMHI TYJIMK aMaira OLIMPHII MMKOHMUSAT-
napuHu KamaiTapanu. Kabyn KHIHIIHMHE 3HT KaTTa caMapagopiurura
afanTUB alropuTMIIAp acocua Oowkapunaguras oup seya PKK napun
paguo Kabysa KMIWII TH3UMHUra OHPIAITHPUII OpKalM SPULIMJIAIH.
Bynpmaii Tuzummapma xap O6up PKK Typnnm pexumnapma Oup Xun
curHanHy Kabyn kunagy ( Typid 4actoTajiiapia, (hazasuil cypuiaran
HyKTajlapjla, TypJiM aHTeHHajapla Ba X.K.) Ba KOMIIbIOTEpJa
Oomkapuimyd opkanu Oapua KaOysn KWIHHIMAH CHIHALIapra HUUIOB
Oepumr E€xkM AXIMKPOK KaOysa KHJIMHraH CUrHaia TaHmal oNHHazm,
Pajguoanoka TH3UMIIapHja KYNMHHYA KYN KaHaunu xabapnapHu kaOyn
Kk yeynuzaan doiinananunaau. byunait tusumnapuunr PKKnapn
xap 6up kananaa Hasbarnary (keiinara) OK oM kanayutapHu KYLIIHW Ba
axkpaTHll Tpakmiapura sra Oymauu. PaauoxaOymnam — Kypuimanapu
dannna acocuit 3pTHOOp KT Ba AT paru  nemoaynsrtopnapuu
ypranumra kapatuinaad, wry Oumnan Oup Bakrma AT, I'T Ba
ABHTnapHuHr katop KHCMJIApH Ba XaMm KypHO uuKuJIagH, YyHKH
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ynapui  arpoduinua  ypranum  «KocMHK Ba ep YCTH pajaHOAIOKa
Tuzumnapu», «Tenesunenuey, «Paguoys3aTHIl TH3HMIapu», «MHKpo-
MpoLIeCCOpiap Ba CHTHajIapra HiwioB 6epull», «INeKTPOoaKyCTHKa Ba
panMOdIIMTTHPHID Ba Goluka YKyB (annapHHHHr BasHpacu XHC00-

JIAHAH.
8.3. PKK kypcarkuwiapu

PKKuuHT cHdaT KypcaTKH4Iapy 2J1eKTp, KOHCTPYKTHB — 3KCIITya-
TAUMOH Ba HKTHCOAUI XapaKTepHCTHKANIAPH OPKaJIH aHHKJIaHAIH.

PKKuuar acocuiit kypcarkuunapugad OupH cesrmpimk GYiu0,
KaGyJIIArHUHMHT Ky4CH3 CHIHAJLIApHH KabyJl KUIHIT KoGHIHMATH GHIaH
BpaxonaHaad. MHUKIOpHH KUXATAaH CEe3rHPJIHK aHTeHHaaardH MHHHMAl
AIOK £. (toxopu vactotanap PKKnapu yayn) éxu xaOynnardad 4HKH-
[IM1a CUTHAN Tajlab KWIHHTraH cudaraa Kaiita SIMHTTHPUIIaIirad HOp-
Mas MOIYJSLMSIAHTAH CHIHAMHHHT ©w HOMHHAN KyBBaTH (V104 PKK
nap y4yH) opkanu Gaxonawaau. Tanab xumMHaguran cudar peranaa
MabJIyM CHIHAl KyBBATHHHHT XanakuT KyBpatura Hucbaruaa (C/X) OK
HH HOPMaJl HILUTALIHHH TabMUHJIAlUrad YHKHIIard OepHirad CHIHAJ
caTXMHH ONMII €KH KaOyJl KHIWHTaH CUTHAJHHWHT 3XTHMOJLIH ME30H-
sapjad OUPHHH TabMHHJIANT TYIYHHIIa H.

By TaBcu) TalIKH XanakHTiaap kabyn Kuiinra KaM TabCHP KHJITaH
xosapaa ypuriu 6¥nub, Oy erapauya Kywid curian KalOyJs KHJTagHrad
Ba Hucbaran kuuHk kydaWtupunran KTnu xaOyniarnunap Y4yH
xapaxktepnuaup.  bynpma  cesrupnmk KT kywaliTHpHImd — OpKald
YerJaHaan: KydyaWTHpHII KaH4anu karra Oynca, PKK wuxkuIIniard
CHMTHAJI CATXH WIYHYAJIHK KatTa 6¥raan Ba kaby)1 KHIHIUHHHT KEpakiIxd
cuaTHHH TabMHHIALL LIYHYa OCOH Gyimanu.

bBupok pean skcriyarauus mapowtiapuaa PKK kynuH4Ya pagHo
KaGyJl KHIMLIra XalaKuTaap TAabCHPHHH 3bTHOOpra onMaciik HOTYFPH
OYaran xonnapu ydpaiiid. Arap curHan Ba xanakut HucOaTaH oupra
6ynca, KT kyualiTHPHIIH CE3rHPIMKHH OLIMINHIa ofud KeiMmaiam Ba
KabyJl KHIMHHIIM MYMKHH OYyiraH CHrHajHuHI OHI KHYHK CaTXH
CHTHAIIHUHT caTX{ OMNaH 5Mac, Gaiku IIOBKHHHHHI carxu OHmaH
aHuknanam. Kabynnaruura TabCcHp KHIaJAMrad XaJlakKHTIap TallkH
(omika pajaMo TH3MMIApAAH, MHAycTpHan &xku TaOHHH Keo
YUKHILAAH) Ba MUKH (WOBKHHIAp) Gynumm MymkaH. BuHobGapuH, arap
Tamky xalnakumiap 6ymmaranna xam, PKK dukummza yHHHD duryxTy-
ALMOH IUOBKHHJIAPH OpKaJH COAMp OynanuraH HYKH XalakHTiap
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mMapky 1. OXHpru Xonia KaOynnarMuyHHHT Ce3rHp/HMK yerapacH YHHHI
HYKH MIOBKHHJIApH OpKaJd aHHKIaHand. by xon, aiiHukca, TallkH
XaJlakuTiap HucOaTaH KaM Ba XaJl KHIIYBYH POJIra HYKM LIOBKHHIIAp 3ra
6ynran VIOY nwmanasonu PKKpapu yayd xapaxrepauiaup. HM4k#
IIOBKHHJIAp OW/IaH aHMKJIAHTaH CE3THPIMK MHKIOPHH kMXaTAaH peal
Exku OYcaraBuii Cce3rHpIHK, IOBKHH KO3Q(MHUMEHTH €KHM OBKHH
XapopaTH opkajiu GaxonaHa/iH.

PKK nuur tannoByaHuurd (cenextusnaury) ned PKK Hu xanakut
OepyBYH CHrHagnap TabCHPHHH KamaiTupud, ¢oiigany cHIrHamHH
axpaTHO oMU KOOUIATHIA ail THIIA/(H.

CurHan Kenuil HYHaIWIIM Ba TabCHP 3THII BakKTH, KyTOJAHHLIH,
aMIUTUTY1a, yacToTa Ba (hazacura Xam OOFJIHK.

dazapuil TaHJIOBYAHIMKKA YTKUp HYHanTHpuiarad kaOya KHIHLI
aHTeHHanmapy épJamMu/ia xku (hazanalITHpPHITaH aHTEHHA NaHZKapacHHH
CHHTE3JAIITHPHIraH iiyHaIMUIIapHHN AHarpaMMacHHH JIeKTPoH  Ooli-
KapHI itynu Ounan sputnunagu. KyTOnasuu TannoB4aninri xam Qoii-
Jady CUTHaJI TYJKUMHM KyTONAaHWILMIa CO3jlaHajuraH xabdys KHJIHII aH-
TEHHACH OpKAJM TabMMHJaHaaW. Bakt OyiiMya TanjioBuaHjIMKKa (M-
NyJALCJIH CUrHAIIapHu Kalynn Kuiumiaa) dakat Qoiigang curHan TabCHp
KMJITaH BakT/Aa KaOyJ/ularHyHH OYHII OPKAJIM 3PHIIHIIAAH.

AcocHii YacTOTaBMi TaHJOBHUaHIHK, OWHOOapuH, paaHoalioKa,
PaJHOAIIATTHPHIIL Ba TEJEBHACHHE TH3MMIApHIa CHrHajiap, oxarja,
yacToTa Oyiinya akpatu® oNMHanM Ba yaapHM axpatHO Tanna® onuiu
pe30oHaHC 3aHKupiap Ba (QUIBTpAap €paamMujia amaira OLIHPHIIAIH.
Butra  curHamm TAHJIOBYAHIHK  HOYM3MKIH  Kapa&HlapHH
(> dexraapn) xenTupub yukapmaiiguran akar OMTTa KHYMK CHIHAJ
(pobimamu Exku xanakuT OepyBuM) KaOy/iarydy KHpHIIHra TabCeHp
kuaraauaa  kabymmarud KT GUABTPIApHHUHI  aMIUIMTYJaBHA -
yacroTaBuii  xapakrepucrikacu (AUYX) opkanu anuknanazu. KTuunr
mMebEpialTHpuarad  (HopMmHpoBaHHbi) AUX cum geb kyiingarura

alTHIagu:
7(f)=K(f)/Ko 3 (8])

Oy epaa, K(f) —wuxruépuii f—vacroraga Kywianum Oyhuua KT HHHr
KydaHTupum ko3puuueHTHHHHT Moayin; Ko — kxabynnaruuduur fo —
pe3oHaHc uacToTacupard Kydaltupuin kosdduuuentn. Murnopui
suxataad PKKuunr 6urra curHajuid  TanmoByaniury ( 8.1)ra teckapu
KaTTAIMK OPKAJIH aHHKJaHa/IHu:
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s, = K, /K(f) (8.2)

Ba fp ra HucOaTaH yHMHD Oepuiran  Af = f-f, HOCO3NIAHHIIHAA

XanakHTIapHH CYHAMPHIHITHEN HboaanaiIn. 5.(8f) Gormarmik GuTTA
CHUTHAITH TaHI0BYAHINK Aeiinnaan (8.3, a-pacm). bunobapHH, 3aMOHa-
Buii PKKtapaa S-(&7) muur yarapuimn werapanapy eTapiiaya cesuiapii,
ofaTia, AelnGeiapiary TaHJIOBYAHAMKEH GaxonamiaH QoHanaHu-
namu: S.[05]=201g[k,/K(87)] (8.3,6-pacm). KTra xamakutiap Gepaiuran
TaHJOBUAHJIMK YacToTanap Ba ylap AKHHMAArH TaHJIOBYAHJIHK
KuiiMatiapn  KYTIPOK KH3HKMII  yiiroramu. ByHjad kenuO <HKraH
xompa, PKIHHHr KaOyn KHJHLI TaHJIOBYAHIMIH aHHKJIAHIAH, EH
KaHa/Iapy yuyH KYIIHMUa KaTop COHJIM KHiiMaTnap OpKajld XapakTep-

nanagu: S« =Ko/K., Gy epna, Ku- Kabynm KkuiumHuHC f-H4H EH
kamanupa . xamaxut dacrotackza KTHHHT kydaltapum (y3aTwii)

KO3 (hpUIHEHTH.

Miean TaHJOBYAHIHK XapaKTepHCTHKACH (OHIanu CHIHAJ CIEeKT-
PH KeHrJIMrura teur Oynrad (YHHHI 4erapanapuna S. =1 ramkaprcuaa
sca Se=%) yTKa3uUI [OJI0CACHAA TYFpH TYpT Oypuak XHcoOmaHalH.
Bynpaii XapakTepHCTHKAaJa CHIHAl CHEKTPHMHMHT Oy3HJIHIICH3 KaHTa
THKJAHUIIM Ba Xap KaHzaif mosjocanaH OynraH XanakuTJapHH HYEKCH3
KaTTa CYHAMPHII TabMHHIaHa[H. TaHIOBYAHIHK XapaKTePHCTHKACHHH
Hjean XxapakTepHCTHKara sKMHIHK Japaxacuud Oaxonam Yy4yH
Ky =1y Hosryrpu Gypuakiink kod(UIMenT HITaTHIanH, 0y epaa,
Tos. KTuunr /4220707 (395) carxparu yrkasuur nonocack, 177-0,1;
0,01; 0,001 Ba x.kx. KuiimartnapnaH OHpHra TeHT TaHJaHAIHIaH i
Oepunran catxjard mnojocara TeHr. Mpean xapakrepucTHKa Y4YYH
Kpr=1. gbHH TYFpH Oypyakiuk kod(@HUMeHTH lra KaHyagik SKHH
O¥nca, TaHJOBYAHJIMK [IYHYaNHK Karra Oynamu. Kym xomiapaa peal
TaHJIOBYAHJIMK XapaKTCPUCTHKACHHH MIeall XapakTepuCeTHKAra AKHHITHK
Jlapakacl YHMHI ¥praya THKIMrd &ku fy wacroramarn OepHaraH
HOCO3MaHuLIAAard KuiiMatu opkanu GaxonaHami.

Panuoalloka Ba paaHO3IIHTTHPHII TH3MMJapHAa KyI Xojiapaa
(oiigamu curaan OMp €xn OHp Heya XanakuT cHrHannapH Ounan Oupra
kabysn xuauHaau. bynja KTaunr ce3nnapnu  6¥n1Maral HOYH3HKIHTH
XaM kyuma wMonayiauusra (KM) amMIuIMTYZaHHHr KHYHKJIAUINra,
HHTepMoAyAuuAra onud kemaad. Kyuma MOmyJsus — Xanaketiap
MOYALUACHHH (holinany cHrHaira YTUIIM IIAKTH/A I03ara Kelajm.
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a) o)
4 5808 4 5005

-4r 0 Az -Lr 0 ar

8.3-pacm.

Arap curaan TtebpaHumd Mopyssidusianran Oysca, KM cur-
nan/xanaxut (C/X) uucObaTHay EMonnawTupany Exu (oiigamm xadbapHu
Kabyn KWIHIIra yMyMaH HMMKoH Oepmaiinu. PagHocursans amruiHTy-
JNacHHHUHI Kuuukinardimy, abHH KTKUpHIKM Ba YyMKHIIMIArd CHrHALIap
aMMAUTYJallapH OpacHaary YH3HKIH OOFIHIGTHKHUHT Oy3W/IHLIKM KaTTa
CHIHAJI PEKUMHA Ky3aTHIIaJy Ba Yy TabCHP KHJIaJHraH JaBp MobaiHnaa
kyuabitupuu acbobnapununr (KA) yprada THKINTHHUHT KaMaH#Lld
OusiaH acocnaHaly.

Moiigany curHaaHuHr 6nokuposkack xam KT kyuaiitupuin xosgh-
(UIMEHTHHHHT KaMalulli HaTHKACH/Ia BYXKy/Ira KenajH, Jekud Kady
KHJTMII KaHAJUTAPHHHHT acoCHii Ba €H yacToTasapuaad Gapk Kuiaaurat
yacToTanapja Kyuiu XanakuT OepyBYH CHIHajap TabCHPHAA BYJKy/ara
KeJau.

Wntepmonynauus KTnars Kanpaiaup snementra fuJu/f yac-
TOTanap¥ HKKH KM YHOAH KYN XaJakHTIap TabCHp KWiranuza, Oy
SIEMEHTHHHT YUKHIINAA M £ £ P s % Kyyal THpHIIAATH HHTEPMO-
JyJALUHOH TeDpaHHuIIIapHUHT MYPaKKad CEKTPIApHHHHT 03ara KelH-
mg Ounad anmkigadagd. (Oy epma, mmp-OyTyH connap). Arap Oy
CHEKTPHUHT OHp EkH OMp HeYa TAIUKWI OTyBUHIapH 4acTotanapy PKK
CO3JIaEMII YacToTacH &xu KalOyn KMiIMII &H KaHaa yacToracu Ouiad
Moc Tyiuca, OyH[al TallKul 3TyBYHIap (oifinanu curnan 6unan KTna
6up xun Kydaiitupunany sa yura kyumnami, C/X mynocabarny kamaii-
THpany Ba KabyJs KuiuHaauraH Xabap maxkiuau Gysanu.

Xanakut 6apIonTnK Ae6 XanaKHTIap TabCHp KHraH LIaponTiapa
PKKuunr umam cudartuun caknab Konum xoOuamaTHra aiTanauu.
XanakuT 6apAONUTMKHA MHKIOP XKUXATAaH DaXoNnalHuHr TYPIH ME30H-
Jlap¥ MaBKyJ: XTHMOJHH, SHEPIreTHK, apTHKYIAUNOH.
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JTMCKpeT CHHrasjapHH KaOyJl KMJIHUIZA CHTHAIHHHT / XalakdaTAaH
JMCKPET PajiHoanoka TH3WMHHHM XalaKHTOapAOULTHIH TYFpH KaOy1
KH/MHIQH JJeMEeHTap CHrHamiap cOHH M HMHT yMyMHH t0GOpHIraH

M
371eMeHTap CHruajijaap COHH N ra umucbaran P, =Rr-0pl<am{ aAHHKJIaHagH.

P(h) pynxumusHunr rpadury xanakuT GapIOULTHK XapakTepHCTHKACH
aeftunand, YHHHI KYPHHHIOH CHTHAJIHHHHT MOIYJUALHACH TYpHTa,
3NEKTPOMATHHT TYJIKHHIAPHHHHT TApPKAIHMII MyXuTHra Ba OomIKa
ommmiapra Oorndk.,  AHanor curHaunapiu - kalyn  KHaMinga
xanaKuTnapra GapkapopiukHiu Gaxonain ydyH kapuma Gepuiran C/X
mynocabaria PKK unkuiiard cHTHaJHMHI KyBBATJIApHH EKH aex-
TUB Ky4WIaHHILIApHHH MyHoca0aTIapHHHHT YIYaliHW KY31a TyTalHral
9HEpPreTHK Me30H KyJiait xucobiaHanu.

[Okopuaa aiiTud yTHiraH KypcaTKHWIapAaH peajl Ce3rHpjiuK, TaH-
JOBYAHIIMK Ba XajakuTiapra Oap/OLUIHK CE3HJIapiH JKHXaTJaH dJeK-
TPOMArHHT MOCJAUINII XapakTepHCTHKacHEH (OMM) aHHKmaiaH.
OMM xaM Ma3Kyp pPaJHOTH3HM PaqHO3NEKTPOH KypHJIMallapH TabCHp
sragurad (MYKH TH3MMIH DMM), xaM follka paHOTH3UMIIAD TABCHDP
stranaa (Tusuminapapo 9MM) PKKHUHT HITaul HMKOHUSATIAPHHM aKC
srTupaad. K¥pcatunran xypcaTkuunap aHTeHHA, TABMHHOT, OOLIKapHIL
Ba KOMMYTALIMs 3aH)KHPJIapH OPKAJIH XalaKUT KHIYBYH 3MeKTPOMArHuT
tabcuprapra KabyariaHHHT KaOysl KHITYBYAHIHTHHH XapaKTepiaiiy.

Papnokanan 6yitnua y3atunaauran xabap xkaOynm KHIMII TPaKTHIA
xaM KaOyniarnuuudr etapnd 6ynmvaradn DMMu HaTHKacHOA XaM YHHHT
XapaKkTepUCTHKACHHUHI HOWJe/UTHrH Tydaiing Oy3unuiiH MyMKHH.
Xanakutnap Oynamaranuaa kKabymnarndHudr OepuiiraH  aHMKIHKAA
KHPHII CHIHAjiJapH MOJAYJAIMS KOHYHHHHM KaiiTa makIIaHTHPHIIN
Mocauruuu Genrunaiinn. Kaiita mwakiiaHTHpUII TYFPHIRTH MHKIODHI
JKHXATAAH YMKHUI CHIHATMHUHT Oy3unuuuiapu OWnaH, YHHHT MOZYJi-
nusIoBYM (PyHKUMsira HUcOaTaH WAKIHHM Y3rapuuy opkand  6axosa-
Hagu. Cratuk Ba JguHaMHK  Oy3uIMII  XapakTepHCTHKalapHra
axpaTiiagd. CTaTHK XapakTepUCTHKANApHra YM3HKIH, HOYH3HKIH Ba
JIMHAMHK [Uala30HHHUHT dYekiaHuinura Oorynk Oynran Oy3daHiliIap
XapakTepucTHKkanapu kupaad. Yusuknu Oysumnuimap KaOyld KHIHII
TPaKTH OpKaJii (oHJanu CUrHain CIEKTPHHHMHI aJOXHJa TalIKHII 3TYB-
YUIAPHHUHI TYPAH y3aTHil kodQuueHTIapura Moc KeiraH [IapoHT-
Jlapaa Xocun O¥naau. Ynap TpakT sMeMeHTIapHHUHT HHEpPLHOHIIHIHIa
acocyiaHrad Oynub, cnekrpjaa sHrH TAMIKAI 3TYBYHJIApHH KeaTHPHO
yuKapMmaliii Ba KHPHIN CHIHAJM CATXWra Xamaa MOIYJLIUHS YyKypiIH-
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rura GoFnmk GynMaiimu. UusHiiH OysHnumiap —amrMTyAaBuH Ba
(azaBuit OYIHIIHE MyMKHH.

AMILTHTY1a-4yacToTaBuii Oy3uMIIIap cnekTpall Taukui 9TyBUHIIap
aMITATYanapd MyHocabaT/IapuHHHI Y3rapuinuia HamoéH Oynaau Ba
IOKOPH YACTOTaTM TPaKT XaMJa 4acToTa Mopyisiuuscd TpakTH AYX
CHHMHI HOTeKMCIHIrd 6unaH Oaxomanaau. YactoTa MOLyAALMACH TPaK-
TH KyunaHum OyiMua KalTa WaK/UIaHTHPHIL TYFPUIMIH X, (F,) neiin-

,

nagu, Oy eppa, “u =2018(Vewe Veurs k. Fis-Kpuin  CHrHANMM MOTYIALHS
4acToTacH; Ve —Fi KymaHTMa OysnranMpa xaOynnaruy HHWKHLIIMIATH
KYUNaHHOL, Ve —Fu =400 gkt 1000 T 6Gysnrammupa  KaOysuiaruy
YUKHIIHIATH Ky4JIaHHIIIL

®azapuii Oy3unuiuiap KalOymiarHy OpKajd CUrHan CHEKTPHHHHT
TYpJIH TaWIKMJI STYBUWIApY YTraHuWaa yjaapHUHr Oup Xuil BakTra
KeYHKMaCIHIH HaTHIKACH MOJYJIsLUsAIaHraH TeOpaHHIIUIapHHHT IIAKIH
Oy3unmamgu.

YUH3uKny Haean o(/) (ha3a yacTOTaBHif XapaKrepucTHKAAA (PUX)
Oyunail Gysmnuinap maexyn Oynmaiizu. PKKaa ¢aszasuit Oysnmdni-
napuu Oaxomamr yuyn @®UXpan uvacrora Gyiikua kynaiitma Oynran
IYPYXJIH YMKHUI BAKTH XapaKTePHCTHKACH 7, = dyp/2mdf (oljanaHniain:
GDazapuit Oy3nnHUUIAp MOHO(OHHMK PaJHOY3aTHIIHM KYJIOK OpKajiu
KaOys KMIHINTa CEe3HJIapiM TabCHp YTKa3Maljau, JEKHH TeJICBH3HOH,
pakamiH Ba OOLIKAa CHTHAIIApPHH KadyJl KumHLIra ce3ujapif TabCHp
3Taju.

Houunsuinu oyzunuunap acocad PKK uvkumuizaa Moy s HsI0BYH
CHTHAJ CIIeKTPHAA SHIH TALIKHII 3TyBYMIAPHH f03ara Kenumura OorimK
Oynrad Ky4yafTHpHULI 3JIEMEHTIAPHHH XapaKTepHCTHKAaJapUHUHT HOYM-
SUKJIMJTMIM OPKaJId aHMK/JIaHaAd Ba CHUTHAJ caTXH XamjJa MOIYJALHs
xodduueHTapura bornuk Oynamu.

Viaap MOAyMSUMSIOBYH CHIHAJI TapMOHMKalapu opkanu Oaxona-
HaJH:

K= U a+UPass +...0U

g 19

6y epaa, Uuusts Uiz, Us - Fy Momynainus 4acTOTACHMHMHI TapMOHHK
TALOKHJ 3TYBYMJIAPHIa MOC KellaJMraH KyulaHHIIapHHHT d¢QekTnn
KuiiMaTiapy HOYH3HKIH Oy3unnmnap Kabysl KHIHLI TPAaKTHHHHI IOKOPH
caTX/IH CHIHa/IM OpajiiKiapia BY)KyJAra KejaiM Ba SUIMTHIN OPKaJH
KabyJ1 KHIHIIIA YHHHT cCH]aTHHI EMOHIAIITHPAIH.

ynnait k6, kaOysnaruyaa KUPHII CUTHANMHUHT £ 4, MaKCH-
man catxu KT pa pyxcar sTHnagurad HOUM3MKIH Oy3unHuIap opKanu
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gerapajaHagu. E,, MHHHMan catX ¥3 IMOBKHHIADH CATXHH, SBHH
KaOyJarHYHHHT peajl Ce3rHpJMIH OpKAlH aHWKiIaHamu. by carxmap
PKK wuuHr acocuii kaHami OVyiimua auHamMuk [auanasodHd (DD)
D=201g(Ej/E 1) verapanaiau. DD ¢oiinann curnanga 6yaran ax6o-
POTHH pyXcaT 3THIajuraf HyKOTHIHIIHHA TabMUHNaHmMran £, xupuu
CHIHAJIIAPH  CATXJIAPHHH Y3rapuill uYerapajapiHH  XapaKTepiaiH.
3amonasuii Kabysarnunapaa 100...12095 napra eTHIIH MyMKHH OyaraH
JMHAMHK JHanasonsapja HouH3ukmH Oysunumuiap Oy derapanapna
yu3nKIuKKa sakuH Oynran Uy, (Ey) aMIUIMTYyJaBHH XapakTepHCTHKA
opkanu OaxosaHaa.

WUMIyIbCIIM CHIHANIAPHH BH3yasl Kabyl KHIHMIIJA YM3HKIH Oy3H-
numnapuu Oaxosaiira UMKOH OepanuraH YTHIN jKapaHJIApDHHHHT JH-
HaMHK XapaKTepHCTHKalIapH OPKaJIH aHHKIIAaHAIH.

PKKHH yTHII XapakTepUCTHKAacH 1e0 KMpHIIra pajuOCHIHAN IIaK-
nupary E, Oepunranza 4MKHI Ky4IaHHIIHHH BAaKTra OOFMHKIHIHra

U, (t) aiiTunamu (8.4-pacm).

£

o . W

AMAMAMAMAAMA
VUUUWUl UWVUVUU

8.4-pacm.

MMy bCHUHT (DPOHTH Ba TEKHC KHCMHArH Oy3uianuuiap Katop
napameTpiap OpKaiH XapaKTepJaHaau. fx- KeUMKHLI BAKTH — KHPHII
umnysbeH Gouutanum MoMenTHAaH Ugy= 0,5 9ra spuimmmamuras  Mo-
MEHTraua, sS’bHM YHKHII CHTHAJIHHHHT VpHATHIaJWraH KuHMaTHrada
UU - U"'HK (t)

0,1 man 0,9 rawa U, (f) y3rapHil BakTH by ycull BakKTH €KH
UMIYJIbC (POHTHHHUHI JaBOMHIUIMIK JeiHiand. YTHII XapaKTepuc-
TUKACHAATH OFHLINAP A -Ay wik i /U, OPKalu OaXonawamu, Oy epnia
AU sk i — YPHaTHIran KuiiMaTHAaH YHKHII Ky9IaHHIOH aMIHTYAa-
CHHHHI MaKCHMAal OFHIIH.
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E,() ymmyapen TYXTaraHIaH CYHT YTuul xapadHu, Xapaktepu ba
YTHIIN ~ JaBOMHHINTH (pOHTHHMHT  Wwakmnanum  kapaéunapuman
dapxianumy MyMKHH, MYHHHET Y9yH U, () 09xan 0.1-U, raua
nacasquraH f»= nacaiuil BaKTH TYLIYHYACH KHPHTHIIA/IH.

PKKuuHr yacrota Oyiiida CO3NaHHIIN XapaKTepHCTHKANapHra Ky-
Huparunap KupajH:

— paguokabyutaruy OXHCTa €KH JIUCKPET co3JlaHauran Joms . fom
HINYM YacToTajap JHana3oHH;

— appaijaH Kaifj OTWIraH 9acToTanapaa CHUrHaUlapHu KaGy
KHIIHIO YYYH MS?mKa.l'lﬂaHI‘aH Kaﬁynnamqmmr HUII4YH Jacroranapu
TYTIamMu;

Xap MKKH X0/ Hapua cosnaHull qacrotanapuga PKK Hunr Gapua
3JEKTp XapaKTepHCTHKAIIAPH ¥3TaPMACIHIH  TabMUHIAHUILY  Kepak.
Minyu yacToTanap AMANasoHUHH Komnaul koadduuuenTn Ko =fow/ fous
opkai xapakTepianaau. Ko HM TabMUHNam yuyn Gepuirad kabyn ku-
mum cudatiay cakiad KoAraH XO0/la HUIMH 4acToTalap AHana3oHHHH
TeHr Koruialml Kod(QQHLUHEHTIAPH EKH TEHr yYacTOoTANap HHTEpBaniu
KMUHK AuaraszoHiapra OyJIMUIM Kepak. YacToTasrii cosnaHuIl xapakTe-
pUCTHKAJAPHra, UYHHHTAEK, CO3JaHHLI XaTONHIH CO3/IaHMII 3UUINIH,
yacToTa GYiinua KaifTa CO3JIaHHLI KaJaMi KHpajH.

PKKuunr acocuii KOHCTPYKLHOH — JKCIUIyaTallHOH XapaKTepHc-
THKANapura: MOUIAUl HOIOHYWIHIMTH, XakM Ba Macca KypeaTkHunapi,
WITam cTabuuiMrd Ba OapKapOpJIMIH, 37eKTp TabMHHOTHHHI Tekam-
JHAWCH, TabMHpiAIra HMKOHHMAT Ba 3ProHOMMK KypcaTkuuiapu
KUpaau.

Wnra6 umkapil Ba MKTHCOAHH acocuii XapakrepHCTHKajlapura
Kyituaruiap KMpanu: HapX, HHTErpauns jgapaxach; yHuduKkalus napa-
JKacH; KaXOH CTaHAapTIapura MyBOOMKIMIH; Hiunad YUKHII MyIaTH,
TYPKYM HUUIA0 YMKAPUILTa HMKOHMSAT; TEXHOJIOIHK JKapagH TypH.

8.4. PKK paagnoTPAKTHHHHT TY3HJIHUI cCXeMaJjapu
Ba KYpcaTKHYJIapH

KT Ba ATHuHr ojauil TY3HIHII cxemacu 8&.5-pacMla KenTu-
pHJITaH.
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8.6-pacm.

AHTEHHA OpKaJH Kalyn Kuiuiira Jfo 4acToTann paaMocHrHani KO-
pn uactotami tpakrra (FOUT) Gepunanu Ba yHaa uacToTaBHH TaHIOB-
yaHJM Ba KydaWTHpUII amanra owmpunagd. LllynuHriex, JacToTand
y3rapTHPHII, aMIUIMTY/aBHii Ba BaKrT OyHW4Ya TaHIOBYAHIMK amaira
owmpunniun Mymiun. Jerekrop (D) xalyn KHIWHTaH MOMYJSLHS-
fnaHraH CHTHAJUIApHM y3aTwiraH xabapra MOC KywlaHumra y3rapTe-
paau. Moznynsuus dacroracu F tpakruga (MYT) nerexropian KeHHH-
Iy CHrHAJUIapra MIUIoB OepHJIan: KyHaHTHPHIL, XaJaKuTjIap TabCHPHHH
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CYHIHPHII Y4YyH KYIIHMYa Y3rapTHpHLI, AeKOAJall Ba xabapnapuu
aXpaTHLI (KYN KaHaJUTH TH3UMJIAP/IA) BA HCTEBbMOIYNIa eTKA3HIIL.

PKKHHHr Tysunum cxemanapu aeeaso, HOYTHu DaskapHIIHILH
Oyitnua dapxnanamu. TYrpunau-Tyrpn JAeTeKTOpJIalUu Kabyanarnunu
amaira OIMpHIL (HHFHLI) OZOMHPOK XHcoOmaHagd. YHHHT TY3HJIH L
cxemacu 8.6,a-pacMaa KeATHPHJITaH.

PesonaHc TH3uM &k QUIABTP KYpHHUMLIMAATH KUPHLL sankupH (K3)
PKK HHHr YacToTaBuii TaHIOBYAHIHTHHU TabMHHJIAH K, KaOynm KHin-
HaJluran CHTHAJIHUHT YactoTacura cosnanuiny K3uu kaiita cosnaHuum
€KH aJIMALITHPHII OpKanM amanra owmpunamu. KaGymraruy KypHuJ-
MAaCHHH COJ/Ia TY3HIHMILH JCTEKTOpraya CHrHajiHu Kyq9al THPULI MaB:Ky 1
Oynmaiinu, yHuHr mMasxkya smacaurid PKKHuHT nact CE3rMPJNTHHH Ba
TAHJIOBYAHIHIHEH KeNTHPUO 4HKapamu. bByHpaii cxemanuur kypcarun-
Fan KaMYWIMKITApH 4acTOTAacH CHrHAUIApH Ky4aHTHPrHYHHHHI GOp-
JMrH Ounan TysaTuiMaiigu. X03Mpru BakTia TYFPHAAH-TYFPH OETeK-
Topnanun PKKnap amanna akar MumMeTpau, neuuMHinuMeTpii Ba
ONTHK TYJIKUHIH AMana3oHjapia KyJiaaHuiaiu.

Tyrpunan-Tyrpu KydalTupuiig KaGyilarHuYHHHE cXeMacH 8.6.6-
pacMza KeATHpHiraH. by kaGymnaruu roxopupma xypcatunran kaGyn-
arvyjian Ce3Myapiu I0KOPH CE3rHpJIMKKA Ba TaHJIOBYAHJIHKKA 2ra Gyi-
rad paauoyactoTa Kydaltuprudauur (PUK) kupurummmy 6unan papk-
naHanu. Knpuin samxupu Ba PUK Taninosyan samsxupnapy Ky4alTHpHLI
aMaira OLIMPHJIaAMIaH, Kabyl KMJIHHAJUTaH paJioCHIHA YaCTOTACHTA
cosnadagd. bunobapun, K3 pmactnabxu, PUK sca acocuifi Tamnos-
YaHNMKHH Ba CHIHAJIHH cesunapiu (Kywiauum 6yitmua 10°..107 raya)
Ky9aHTHPHIMIIHK TabMUHNaHIH. PKKHWHT cesrupnuruny  ommupuin
YUIYH YHHHT ¥3 IIOBKHHJIApH acoCHH wacToTajap Juanasonnapuja PUK
cubaruna kam woBKuHiM Kydaiitupruu (KIIK)napman doiinananu-
nagu. HYacrora GYiinua Oynpail kabyiutaruyuu kafita cosnannmm K3 Ba
PUKguHr ©Oapuya pe3oHAHC TH3UMIIAPHHHM SHTH YacToTa Kaiita
CO3JIALIHHY Tanab KuJiagu.

Karra xywaiitupumm xosdduuentura 3apypatu  6ynranuga PUK
Oup Heua Kackajnapra sra Oynuimmm MymxuH, Oy yHuHr Gapkapopiu-
THHH OIIMpaaM Ba KaOyJUlarHUHMHI YMYMHH  TaHJIOBYAHJIMIHHH,
yacToTa OYHuua KafiTa CO3NALIHM TEXHHK aMaira OLUMPMUIHH KHIAMH-
namrupand. PUK wusr kym xackaanurkra GOFNHK KHHHHYHIIMKIAD
KacKajjla KaTTapoK Ky4yailTHpHIIHM TabMHMHIAHAMraH pereHepaTHB Ba
yTa pereHepaTHB KydalTHPTrUYJIapHH MUUIATHIHIIAHE TAKA30 KMJIHIILL.
bupox Oynpaéi kywaiiTupruunap HucOGatan mnact GapkapopiHkka
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zsgséﬁ; ;J)I/;)Ha:num_u f03ara KeJHll OSXTHMOIHHM ommpad. [y
HHJIEHH.’HmnpaT:J:i xycycad YIOY uxyam kaOyinaruunapuja Kyana-
o CXEMa,LlHraH HCTA/raH PUK TypnapHaa TyFpuaaH-TYfpH
Syaatio acura xoc v6yﬂraH KaMYHITHKIAPHH TYJIHK Ty3aTHO
dacar MmcapoT)‘i HI YdyH Kaiig stanrad uyacrorand PKKmap amanza
: YIIKuHIE BA ONTHK JEanasoHnapia KYJLTaHHIAH.
lmraHK(Ii:;:ig; l;)gznz@ R)?pcaIKllllJlapHHH AXIIamra Kabya KunHHa-
on Baire TOTACHHH §3rapTHpHII yHH CHTHAJTa CaMapalipok
ety apnmp;ma Myg:mm Gyarad 4acToTa AMAMa3’OHHT2 KYYHpPHII aco-
D acocnu. apya JHAaNa3oHIapia ST KeHI KyllaHWTaluras oy
L MJa KypHAraH cynepreTepoIHHiM Kabyimardd CTpYKTY-
paBuii cxema (8.6,B-pacmja) KeJTHPHITaH. Bynpaii Kabyanmard9ia Je
YaCTOTACHHMHI CHTHA/ApH apajawrapruy  (4-) Ba  €paamid
TeOpanuLLIap reHepaTop rerepounzad (I)) mGopar yacrota y3rap-
THpriuuaa (YY) Jfov opanuk 4vacTota JeHWiajuraH Kl DTHIrad
Tebpanninga Yaraprupunagu. by yacTorana acocHil KydaHTHpHII Ba
YaCTOTABUIi TAHNOBYAHJIMK TAbMAHJIAHAAH. ApAJAlITHPIHY HOUH3HKIH

2, m .
JIEMeHTra €KH y3rapaiurat napaMeTpid  dMeMEHTAaH Hobopat
YACTOTAIH

OYmaau, wyHuHr yuyw cHrHam Ba TeTepPOAHHHHHT Ir

=lmf +
TeOpauumnapy TabcHp KWIrAHHAAa YHWHT SHKHIIAZ =ty £nfe]
KOMGHHALHOH uacTOTANAPIH TeOpaHHULIAP ByKyAra Kelal. Opnarza,
m=1, n=Inu xoMOGMHALHOH TALKHI OTYBYH  HILIATHIATH, JCKHH

Garsan Mm#l n=1 (Mypakkal éxu KOMOMHALHOH Y3rapTHPHIIIAH)
qacTOTANAPHHUAT XaM (apKi
mymkaH,  KeHIpOK
a, Jou =fr-t

H Jou =fc -fr

boiinananunamgu. Bynna £, Ba fe
(anMaurrupumn),  fuFMHZECH  HULTATHIHIIA
Kyinanunamuran ommuii apkau  y3rapTHPHILAA ORTA
(reTepopuuHuHr «IOKOpH» ~CO3NAHMuIA) Oynam, JeKH

«TacT» Co3NaHMII XaM HILTATHIHIIN MyMKHH. Xap UKKH XoJapaa Ir
yerapazapujaf mact

WyHnaii Tannamamuky, Jou HINYH 4acTOTANAP
(Kuqm{) 6ymanu (f ou < Jfe mn), KaOymmaraHAHT Kaiita co3JaHHIIAR Jou
ToTA JMana3oHnAd K3, PUYK

HUHT arapmacaan Konumm ydyH /- 1ac

pE3OHch TH3UMJIapH Ba reTepoAlH Kaiita co3JIaHuLLapH Gup-Oupura

YUryanaurrupunanu. buno6apuH, cyruan y3uaa (oiifain HXGOQOTHH

Tﬁm“ﬁﬂﬂ Ba y3raprupuil KapaCHHAd y caKTaHiH Kepak. Of{ y3uad

OYnu6 yraguran sxapaguapun HOUH3HKIH xapakTepra 3ra OyuLmHra
TrafHaa, 4acToTaHH

Kapamacnan, yusukan GynuuH Kepak. Bomkaya aif
Ysraprupumpa curnan crekTpuHH OPAHIK yacToTa coXacira YHHMHT
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CYHIHPHII YYYH KYIIHMua ysraprupuiu, nekojiaui Ba XabaprapHu
aXpaTUL (KYTI KaHATUTH TH3AMAAPIA) Ba HCTEbMOIMHTA STKAHIIL.

PKKHHHT Ty3umimin cxemanapu agspano, IOUTHH Oaxapuaunim
Oyitnya dapknananu. TYrpugau-TyrpH AeTeKTOPIALLIM Kabyiardyum
amanra omHpul (HHFMUI) OAOUIPOK XHcODmaHaju. YHHHT TY3MITHIL
cxemacu 8.6,a-pacMzia KeNTHPHITAH.

PesoHaHC TH3UM Eku GUIBTP KYpUHHMILIHAATH KUpHLI 3aHkupH (K3)
PKK HHHI 4acTOTaBMii TAHJIOBYAHIMIHHM TABMHHIANH, KaOyn Kuin-
HaJHraH CHrHaJIHMHT Yactoracura coznanuiy K3uu kadta cosnaHuiu
€KH anMalITHPHII OpKaJH amanra owdpuiagd. Kabyanaruu kypui-
MacHHH CO/Ia Ty3HJIMILH AETEKTOpraya CHrHaJHN Ky4dalTHPHLI MaBsKy 1
Oynmaiinn, yHUHT MaBkya osMacaurn PKKHHHI macT CesrupiMIiHM Ba
TaHJIOBYAHITHIHHH KenTHpuO unKapazu. Bynaail cxemauuHr kypcaTui-
ral KaMYWIMKIapH YacTOTAaCH CHrHaUIapH Ky4aHTHpPrH4uHHHT Oop-
Jury Ounan TysaTuiMaiian. X02dMpru BakTAa TYFPHIAH-TYFPH JeTex-
topaauutd PKKnap amanna dgakat munnumeTpiau, 1eqMMHIITAMETPIIH Ba
ONTHK TYNKHMHIIM JHana3oHjIapAa KyJmaHwiaau.

TYrpuaas-TYFpH KydaHTHPHILIH KaOysmar4HUHr cxemacn 8.6.6-
pacmzaa keaTupuiarad. by kabymnarmu roxopuaa KypcaruiraH kaGyi-
narvyfiad ce3usapiy IOKOpH CEe3THpJIMKKA Ba TaHJIOBYaHJIMKKaA sra 6Vi-
rad paguovactora KydaHTHpruuHuHr (PUK) knpurummumu 6unan dapk-
nanaau. Kupuun samwxupu Ba PUK TannoByan 3aHKHpiapy Kydaitupuin
amaiira OlHpHIagurad, Kabyn KHIWHaJuraH paJloCHrHall YacTOTacura
cosnanagu. burobapun, K3 pactnabku, PUK sca acocuit Ttannos-
YAaHNHKHHA Ba CHTHANHK cesumapiu (Kywianum 6¥ituua 10°..107 raua)
KydaidTHpHIMIIHY TabMUHIaHaH. PKKHHHT CE3rHMpIUruHH  OmHpHI
YYYH YHHHT ¥3 WIOBKHHIApH acocHii vacTtotasiap AHanasounapuaa PUK
cudaruna kaMm moBkuHAM KydaiTupruy (KIIK)napaan d¢oiinananu-
gagn. Yactora 6¥itnua Oynpait kabymnaruynu kalita coznannmm K3 pa
PUKuunr ©Oapuya pe3oHaHc TH3UMIAPHHM SHTH 4acToTa Kaiita
CO3NALIMHK Tanab Kumaau.

Karra xyuaiitupumu ko3dduuentira sapypaty Oynranuna PUK
Gup Hewa kackajiapra sra 6ynuinu MymkuH, 0y yHuUHT Gapkapopiu-
FMHH OLIMpaJW Ba KaOyJIaru4yHUMHT YMYyMHUH  TaHJOBYAHJIHTHHH,
yacToTa OyiiMua KaliTa CO3JaLIHM TEXHHK amaira OLIHPHLIHH KHIMH-
mamrupaan. PUK wuar kyn xackajinurura OOFIHMK KHHHHYIIMKIAp
KackaJja KaTTapoK Ky4alTHPHIIHH TabMHHIAMINraH pereHepaTHB Ba
yra pereHepaTHMB KydyalTHpruuyjiapHU HLIUIATHIHLIMHHE TaKa30 KHIIMLI,
bupox Oympait kyvaiitupruunap nucOataH nact 6apKapopiHKka
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[1apa3suT HYpPJAHMINHH [02ara KeJjHIl SXTUMOIMHH ommpan. Ily
cababun, ynap kam xycycad VIOU mxuam KaOyjnardunapuja Kyiuia-
punaau. Mmnatunaauran ucranrad PUK Typrapuna TYFpHAaH-TYFpH
KyualiTHpHII cxemacHra Xoc¢ OyiraH KaMYHIMKIApHH TYJIHK Ty3aTHO
OynmMaiizM, WYHHHI Y49yH Kaiig stanarad dacrotand PKKnap amanpa
daxaT MHKPOTYJIKHHIIH Ba ONTHK JAHana3oHaap/a KyulaHHIa/u.
PKKuuar kymiab kypcaTkuwlapHHH AXIIMIANITa KaOysl KHIHHA-
JIMITAH CHIHAjJ YacTOTACHHM ¥3rapTHpHUI YHH CHrHAIra caMapalnpok
HUUIOB OepHill MyMKHH Oysiral 4acToTa JHana30oHHra Ky4HpHLI aco-
cHja spHUIMAanyu. bapua aManasoHsiap/ia SHT KeHT KyinaHunagurad Oy
NPUHIHN acOCHaa KYPHraH CynepreTepoAHHIN Kabysnardd CTpyKTy-
paBuii cxema (8.6,B-pacmjia) Kentupusrad. ByHnail kaGymnarmuga Je
YACTOTACHHHHI  CHTHaJyIapH apanamtuprud (4,) Ba  EpaaMuu
teOpaHuuLIap redepatopu retepoaunaad (I') mbopar vactora ysrap-
THPrHuKa (‘-137) Jou oOpanMk uactoTa JeHHnaguraH KHA OSTHIraH
tebpanuwga y3raprupuiand. By yacToraga acocHil KydaHTHpHIN Ba
4acTOTaBUIf TAHIOBYAHIHK TAbMHHIIAHANH. ApaJaliTHPTHY HOYH3HKIH

SMeMEHTra €KM Yy3rapaaMrad — napaMeTpiH  3JeMeHTHaH Hbopar
Gynamu, WIYHHHT Y4YyH CHIHAN Ba TeTepOJAHHHMHr /r uacToTanm
.f=lmﬂi”fc'

TeOpaHHIIUIApH  TabCHP KHITAHWAA YHUHI YHKHIIHZA
KOMOMHALHOH uacToTanapid tebpanuiuap Byxyara kenaau. Omatia,
m=1, n=[11 KOMOWHAIIMOH TAIUKHJI 3TYBUH HIIJATHIAdH, JEKHH
Gapzan M#1 n=1 (yMypakkaG &xi KOMGHHAIHOH ¥3rapTHPHIIIAH)
doiimamannnann. Bynma f, Ba f. 9acTOTANADHHHHI XaM (apku
(anmaurTupHin),  HHFHHIACH  HUUIATHWIHIOH  MyMKkHH.  KeHrpox
KyJUTaHuIaauran  ouuii papknu - Yaraprupuuia omaraa, Jov =JSr—Jfe
(reTepOJAHHHHHI «IOKOpH» Cco3naHuimu) Oynamd, nekud Jow =Je—Jfr
«I1acT» CO3JIAHHULI XaM MULIATHIHLIN MyMKHH. Xap UKk Xonnapaa Jr
IyHOAl TaHnaHaaukW, Jov MIIMH 4YacToTajap werapajapuiaH Mact
(knyuK) OYnaau (Jou < Je ). KaGynnaruupunr Kaiita cosnannmja Jou
HHUHI Y3rapmacaad Komumu y4yH J. uactora auanasounza K3, PUK
pe30HAHC TH3UMIAPH Ba FeTEPOJMH Kalita cosmanuuuapy Onp-Gupara
yiiryanaurrupunagi. bunobapun, cursan y3upma Qoiizamn ax0opoTHH
TawMiiagu Ba y3rapTHpui okapaéHuzaa y caknaHuiy kepak. OY ysuna
6ynub Yramuran xapa8HiapHH HOYH3HKIH XapaKrepra sra Oynuimdra
KapaMaclaH, YM3HKIn Oymuwn kepak. boinkaua aiitranna, 4acToTaHH
Y3rapTHpHILJA CHTHAJN CIEeKTPUHH OpajHK YacToTa cOXacHura YHHHT
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TAIOKKT STyBYHIADHHE aMIUTYAaBHH Ba (a3aBuii MyHocabGatnapHHu
OysmaciaH KYYMPHIHII TABMUHIIAHALIN KEpaK.

BrHOGapHH, pajHoyacToTa 3aHKHPIAPH KYN XOoJUlapia KeHr yT-
Ka3Wm nojiocacura sra 6ynamu, ynap ¢axar gactnabku 4acToTaBHii
TaHJIOBYaHIMKHH TabMHHNalau, OyHHMHr HaTwxkacuma K3 Ba PUK
nacTinabiku TaHnoB4M Jeliunann. KaGyanarmuywuar acocuii TaHioB-
YaHIUIH OpalMK YacToTa TpakTHIa TaepMHHIaHamu. Kabyn kuiu-
HaJurad CHTHAJIHWHT YaCTOTAaCH KaH4a 1okopu 6ynca, PUK na Gapkapop
KaM IHOBKHHIIM KYYaHTHPHINIa NPHHIHN JKUXATAAH DPHIUMLINA LOyHYA
Kuitun 6ynanu. IIyHHRT yayH caHTHMETpIM, aliHUKCa, MUJUTMMETPJIH Ba
ONTHK TYAKHHIapja kabynnarudnap kynuaua PUK ra sra 6yamaiiad.
ByHna nactnabku TannoBuaHmMK Basudacu Tynanmruua K3ra rokna-
Ha/li, YacTOTa y3rapTUPIH4IApH XapaKTepHCTHKAJapura 3ca, XycycaH
IIOBKHH XapaKTepHCTHKaIapHra OIMPHIIrad Tanabnap Kyiunamu.

CHrHaiHe nacTpox Kaii 3THAraH yacrotajgapra YTKasuIMIIK Ky-
Hunark adsamnuknapra sra: mapasut mycbaT Teckapu anoka (TA)
PONMHE CYHIMPHIMIIM XHCOOHra IOKOpH Gapkapop Ky4aHTHpHIIJAH
doligana-aum HMKOHMATH; (WIBTPIOBYM (PE30HAHC) 3aHXKHPIIAPHH
Mypakkab-namTHpMac/iaH YTKa3HII TOJocacHHM TOpaliTHPHIN; Kaiita
CO3MAHUIN 3apYpPaTHHHHT HYKiurd 6Gouc OUKHH HILIATHIMIIHHH
copnanam-Tupum. BUpoOK, YacToTanu y3rapTUpHII CylepreTepoaruHin
Kaby/l KWITMYHHHT KaTop ¥3ura Xoc XyCYCHATIAPHHH KelTHPHO
urkapagu. PKK kypcaTtkmunapuy Ba XapaxrepucTHkanapura cantmi
TabCHPNADHHH ~ HEHTPANJAlITHPHII —~ yyyd  Maxcyc  4YopajlapHH
Kypumiuueu  Tanal Kuimagd. Byspait ysura xoc XycycHsTiapra
Kyiuparunap xupann: PKK Tpaktura TYpJH XaJaKHuTlap KHpaauraH
kabyn KHUMHUIHMHT €H KaHAUIAPHMHMHT XOCHN OyaMu; Kabymarud
CO3JIaHHLIHTa F€TEPOJHH YacTOTacH HOCTAOHJLIMTHHHHT TabCHUPH.
Kabynm KMIIHMID @aHTeHHAcH Op-KajlH TIeTepojdH TeOpaHHILIapHHH
HYpJaHUIIH MyMKHHJIATH.

Kabyn xumum &H kaHamnapu OVifMuya TaHIOBYAHJIMKKA HOKOPH
Tanabnap KyHuiraHuaa 4JacTOTAHM HMKKM €KkM y4 MapTTa KeTMa-Ker
Y3rapTHPUIIMIIMHY KyJUlalira TYFpH Kenajd. ByHja 4YacToTa acocwii
OpaJIMK YacroTaraya KaMalTHPMIIAJM Ba yHJa ojaTAard 3apyp KYIIHH
kaHan OYHHya TaHIOBYAHJIMK Ba KydalTHPHIIra SpHIIAIALN.

Xam durunmunn, Xam Qapiad Yaraprupumpa fou > Je e Gynran
YaCTOTAHH Y3rapTMpHIMINM OYIMIIM MyMKHH. ByHpmaii cyneprerepo-
OUHIU Kabyiutaruu uH@paguH geiunanu (8.6,r-pacm) Ba nry Onnas
dapk xuIaguKH, YHHHT HacTOTa AUAMa3oHMAa Wumiamuaa dakar rete-
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pOJMH KaliTa co3jiaHau, NpeceeKTop 3ca yMyMaH KaiiTa co3naHMaiiH
(KeHT 110JI0CAIH IIPECEeNIeKTOp) EKH KHpHILL . QUIBTPIAPUHUHT KaHTa
yiaHulg Ounad KaifTa cosnaHauan (¢unpTpiu npecenekropiap). IOko-
pH OpajJMK 4acToTa KeHHH GomKa YyarapTHprad €pJamuja macai-
Tupuwra Tyrpu kemaau. MHQpaauHHUHT a3aIHKIapH MypaKkkabpoK
Ba TAKOMHJUIALITHPHIraH KaiTa cosnaHMaligurad K3mapHHHT OKOPH
TAHJIOBYAHJMIH XMCOOMra €H KaHaiIapHH Ce3HIapiH CYHIMPHII HM-
KOHHATH, LIYHHHIJEK, CO3MaHMIIHH COAJaNallTHPHIMIIN xucobna-
paqu. KaMyuiaukinapd 3ca KeHI [00Cajd KHPHII KacKajlapHHH
Ky4qaifTHPYBYH 3JE€MEHTIAPUHM TAIIKHII STYBYH CHTHAILIAP Oumnan yra
quy JrajulaHraHjMrd  XaB(H Ba IOKOpH HacTOTald TeTepoAHH
4ACTOTACHHHMHI CTAGHIINHIMIHTA ouHpHiran Tanabnap kysau. Hudpa-
JMHJAp  XapakaTaard — anoka  TH3MMIapuia  Ba  KaOymardiHH
KU PHILLCH3 CO3IaHHILIH GOLIKa TH3HMIApAa Ky UIaHHIa/H.

Arap Jr=/Jc Taunanca, y Xonza apkii y3raprepaiza foy Ba
CHrHAJl YaCTOTACHHH TYrpuaaH-Tyrpu Varaptupumnu PKKHEH KypHI
pUHLHIH (KHOJUTH YacToTara» y3rapTHpHIIIaH) dolinananumam. Apa-
AAITHPrHY cudaTHaa Kaira KydaHTHPruad HILIATHIAAH (8.6,r-pacm).
VHAZ [PEeceNeKTOpAaH CHUrHal Ba CHHXpOHIATHpHul 3amxHpH (C3)
gpnamuna (azaraua AHMKIMKAA CUrHan TeOpaHuiIapura uucbaran
cunxponnawtupunran rerepomu CI' TeGpanumnapn Gepumand. By
XOJIIa CHHXPOH JAETEKTOp ponuHH YiiHalinuran kaiita Ky4aHTHpra4
YHKAIIKHAA CHIHAJI MOJIYJSALMACH MaKCHMMail 4acToTacHra MocC Fot
yTkazuul monocand nact yacroranu dunstp (ITUP) Epnamuna axpa-
TUnamEral F, MOIYNSAUMANM 4acTOTAnM CHrHaj onuHamu. PUAETp fo
yacToTanal Fiime: A OPTHK TAUIKHJ STYBYHIApHH cyHAupamd, Oy
Gunan KaOynmarM4HUHI YacTOTABHH TAHJIOBYAHIMIA TabMHHJIAHAIH.
Bynjail KaOyanaruy CHHXPOAMH feliujanu. YHHUHT asajiukiapura
COJUIAJIMIH BA KATOP Kabya Kuiuul €H KaHAUTAPHHUHT HYKIUTH KUpaIH.
Kamunauknapu sca @UAKC tusmumupan ubopar Oyiran CHHXPOH-
JAIITHPHII 3aHXKMPMHUHI MAcT XajlakuT Oappouuiury Ba TPAKTHHHT
YM3HKJIMIHrAa omMpuirad tanabmap xucobmamaan. Ywmymili IeTepo-
JUHJIAH KBaapaTypaiu Tebpanuiiap ¢oiigananuiaurad HKKH KaHalH
CHHXPOJAHMHJIAP ACOCHAA YacTOTAHH TYFPHAAH-TYFPH Y3rapTHPHLLIH
ACHHXPOH KabyJularuy Kypuiaji. YHaa retepojiid TeOpaHHIUTapHHH Ba
curHanHM  (asarada AHMKIHKAA  CHHXPOHJALITHPHIMIOH — Tanab
KHJIHHMaii .

Bunobapun, xo3upru Baktaa PKKaH cynmeprerepoauHad cxemaja
KypHIIl TaKOMM/NAIIraH Ba KeHI TapKamraH, UWYHHHT Y49yH YHHHD
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ACOCHH y3Mra XOC XyCYCHSTIapHHH aTpoduuua Kypub unkamus. By
y3ura xXoc XyCyCHATAAPHHUHT KYNYHIHCH XaTo CHTHANIIAPHH  XOCHJI
Oymamw 6unan GenrunadajM, KYIIHH Ba &n KaOyn KUJIMID KaHaiu
neinnamd. ¥V opkamu PKK Tpaktra 7. wacroramm TYPJIH XanakuTiap
kapamu. Kabyn KMAMIDHMHT acocHii kamanu  cHrHan CIIEKTPH
Ko#nauiran Kaby/larHyHAHT YTKA3KII 1Mojocacy OpKalu Xocun 6yna-
aa. Kabyn KunWIOHEHT KYIIHH KaHaiu Oy fikx wactotanu Ba fr
4acToTafarn acocHH KaHanra €muuiraH kananaup. KaGyn KHIHIIHHHT
€Tapmi  GyimaraH TaHJIOBYAHIMTH HATHXKACHAAZ Y OPKAIH eTapiii
buneTpnanmaiinu  Ba  wacroTa y3raprupruaga £l =|fr - feel = Sou
HacTOTaNnH CHIrHANHM BY)KyAra kenrupagu. By curuan OUK yrkazuuw
nojocacura Tylnaad Ba LIYHHHT y4yyH ¢oiijand curHan OHiaH TeHr
paBuIIJA KyuadTHpHaagu. Kymmu xawan OYiinya xanakutiap Gunan
KypalMiHiHr acocki wopacH OYK TanioByannuruyy olHpuILHp.
Kabyn xumnmamsar Gapua én KaHajmapu vacrtotanapu (Qoifganu

i 1 " %
YHYH XaMm) yuyH yMymui HhONaHu Jfi=—(nfr £ f,;) kypunHmIAG E30111
MyMKHH, Oy epna, dolimanu curHan yuyw Jfo=/c, m=1, n=1, IIOCH
HIIopacH TETEPOMHHHHUHTI «IIACT» CO3JIaHHUIIIHIa «MHHYC» 3Ca IeTepo-
JAHHHUHT «FOKOPH» CO3MaHMIOHIA MOC KEeNam.

AkcriaHaguraH &KM  CHMMETPHK — KaHan KIOKOPH»  CO3JIaHMINJA
Jn=Ja=fr+fou=fe £2fou (m=1, n=1) yacToTama &K| «IacT» CO3NAHMILAA
Ju =Jor = fr = fou = Jo— fou HACTOTAIA TAlIKH XanaKuTIap OpKalld XOCHJI
Oynamm. Arap Gy uacrota mpeceriektop VTKazu mosiocacHra Tylca, y
xonna OY pa |f.-fr|=/fou wacToTamm Taumun STYBYH XOCHIN O¥nanu,
sTEHH QO CHTHAJ XOCHI KHJITaH TallK{AN 5TyBYH KabW paJMOTpaKriaH
yrami. Hamwxana doiinanu curaamap sa XaJlaKyTIiiap CIEeKTpJapH ycTMa-
YCT TylWlajd Ba yJIAPHUHT YacTOTaBHH  (uLTpiam MyMKdH Gyamait
Konany. Kanan Gyiinda XaraxurtnapHu CYHIOUPHIIA YUyH ITpECesIeKTop-
JIADHUHT  YaCTOTaBUM  TAHJIOBYAHIMIHHH  OMMPHMIN  3apyp. JowHH
OLUMPHITHIIHA (OHIAT CHIHAN HacToTachma 2f,, ia TypraH Oy Taukui
STYBHHHH NPECeNekTOpAa XU (QuibTpianuimira umon Gepajmi, JeKHH
Oynna, doitaai CUTHAI CMIEKTPH KEHIITHIHra YHFyHIAIITHPHIITaH YTKA3HLLI
nonocat OYKuM 1OKOPH TAHJIOBYAHIHMTHHM TaAbMUHIIALL KHIHH GYa.
Arap Tamky Ba akC KaHaviap Oyiinua XxanakprnapHu CYHAMPUIIHIIMTA
Tanabap xyna karbuii 6yica, MKKH-yY MapoTaba uacTOTAaHM Y3rapTHPHII
KYJLUTaHHIa M.
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Tyrpu kaOys KMIMII KaHaIH €KH OPAJIHK YacTOTa KaHAIH XallaKHT-
nap fn=foy (m=0. n=1) yactrotanapaa Xocun Gymamu Ba OY y3raprH-
punca OYK tpakrtura ytazum. Opanuk 49acTora d9acToTracura TEHT
YyacTOTa TabCHpHAaH Kytaaum yuyH K3ra 7., uyacToTaza pexeKTOpiH
QuapTpHH (GuABTP-Mpodka) KyHHIIMLIH Ba TIPECENEKTOp TaHJIOBYaH-
JIUTHHH OLIUPHIIIAD.

Opataa K3 Ba PUK, OY Ba OYKra Hucbaran KeHrpok moioca-
JIMAMP, WIYHHHT YYYH CyNepreTepoHHAa pajHOTPAKTHUHI HaTHKaBHH
AUXcuH Ba JTKasHII MOJOCACH acOCaH OPAlHK yacTora TpakTH AUXcH
opkanu aHuxiaHaau (8.7-pacm). (8.2) udonara Moc pasHuiaa cynepre-
TepOAHHIN KabynnarnyHuHr OUp CUrHAJIM TAHJIOBYAHIHTH Kyiiujarura

TeHr OYnaan:
s,(0)= %Q‘= }I:O = .'f;opwx .‘ﬁonq "i{(ooqk =8s0 Sepa *Seov *Seou
n n.xa I1.PYK n.o4 I.OYK

6y epma, K,-/; XanakuTiaap yacToTacHAa MOC KacKaJHHHT Kydai-
tupuin (y3atuir) koadduunenty. Kymnu kanan 6yiinya TaHI0BYaHIHK
Kuiinapok Oaxapunaau, uyHku K3 Ba PUKHUHT npeceneKkTopHH TallKiI
KHJIQJIMTaH 3aiKHPIapH fix 4acToTasapia MAacT TaHJIOBYAHIHKKA 3ra
(S.io =1 S.pzc=1) BA S, = S,00 *Seom 6}"fﬁaﬂﬁ

TT

8.7-pacm.

BunobapuH, kabyin KHIHIIHAHT 80 KaHAIIAp Y4yH S.ov 1 S.om ~1,
ynapra nucbartan TaHIOBUAHNMKKA aBBaJl TabKHAJTAHTaHHIEK, S.o Ba
S.pc HH OLIMPHIHINH OuiaH EKH acocii Kabysl KHIHII KaHAJTHHHHT fe
yacToTtacHra Moc HucbaraH KHCKa MMOJOCANH INpeceleKTOPHH KalTa
co3nal, €KH S.g, S.px KUHMATJAPHHH OIIHPHIIH TabMHHIIAHIUraH
LIAKJIHK KafiTa cosnanmaiiguran npecenekrop AUXcnra Gepuin Ba MOC
Joq HY TaHNAll OpKalH 3pHuIiagi. YacToTanu kyn maporadba y3rapTu-
pHII KYWIHH Ba akce kaHawiap OViinua 10KOpH TaHJIOBYAHJIMWKKA 3pH-
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KT HMKOHHSTHHH Oepamm, nexud Oy KTHM ce3unapium mypakkab-
JlaulyBura, Xycyca TpakT Ky4daHTHpHII KO3(GHUHEeHTHHH KaMaiHIiLu-
nad Ba xaOyn KunMHazurad xaGapiapHn Gy3WiMIUIApMAaH cakiann
ydyH ©apya TreTepojMHIAP YACTOTaNapH IOKOPH CTaOWIIIMIHHH
TabMHHJIAUIHH Tanal Kuialu.

Panuorpakr PKKnuHr acocuif IMIOBKHH mapaMeTpiapHHH LIAKI-
JAHTHPHIINA XaM acoCHi ponHH ViiHaiiau.

HA3OPAT CABOJLIAPH

1. PKK kanzaii Basubanu bakapaan?

2. PKKnunr Typnapiy caHab YuKHHT.

3.PKKuuHr acocuii mnapamerpiapu Ba TaBcuduiapuHu  alTHO
YUKHHT.

4. Tyrpunan-tyrpu kyuaiitupuiy PKK HHHC Ty3WJIHII CXEMacCHHH
KeJITHPUHT Ba YHUHT UILUTAII IPUHLHIAHU TYLUIYHTHPHHT.

5. Cyneprerepomunnu PKK HUHI Ty3unuin cXeMaCHMHH KENITHPHHI
Ba YHHHT HILIAII TPHHIMITHHYE TYIIYHTHPHHT.

6. WUudpamuume PKK HHHr TYy3HIHIO cXEMacHHH KEITHPHMHI Ba
YHUHT UILTAI TPAHLAIHHE TYIIYHTHPHHT.
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IX 606. KHPHUILI 3AHXHPJIAPH
9.1. Knpum 3anKAPAapH XaKHAa YMYMHH MabJIyMOT/Iap

Kupum 3arxupnapu cufuM C Ba HHAYKTHBRIHK L IaH TalOKAI TOIN-
ran Tebpaima KOHTYp O¥nu0, aHTenHa OMnaH V3ujaH KeHHHIH Kenaau-
raH o9JIeKTp 3aHXHpHH Y3apo Oormalb Typanu. KupHm 3amkupHra
Kyingary Tanabnap Kyiunanu:

— AHTEHHAaJaH Kena&rraH pajuoCHIHaiap SHEPTHACHHU Y3uaaH
KelHH KeNajural 3aHKUpra MYMKHH Kajap HcpodcH3 y3arHira
HMKOHHAT TYFAHpUO Gepuin:

v aHTeHHaJaH kena€TraH TypiH 4YacTOTald paJHOoCHTHAILIap
opacuzan (oiilai CUrHaIIApHH AaHUK aKpaTHO OJHIL;

alipuMm cababnapra kypa tebpaHMa KOHTYpAa Xocun O6yaras
MYKH Ba TalllKH XaJaKUT CUTHAJUTapMHH MyMKHH Kajap HyKOTHII.

9.1-pacMaa KMpHIU 3aHXHPIAPHHHHT TY3WIHLIM KypcaTHiarad. 1-—
KHPHII 3aHXHPH OHJIaH aHTeHHA OpacHJard anokKa 3JIeMeHT; 2 — 1eb-
paHull KOHTYpH; 3 — TeOpaHWIU KOHTYpH OWIaH yHJAH KelHH Kena-
JINTaH 3aH)KUP OpacHAard ajioka 3JIEMEHTH.

AHTeHHa Kabyn KWiIraH pafMOCHTHAJ Ba XalaKHT CHTHAJUIApH ajo-
Ka saeMeHTH 1 opkanu yTub TeGpanma konTyp 2 ra kupub kenamu. Teb-
paHMa KOHTYp ostiHAaH Oenruna® jiinnrad ¢oiiganu cHraanl 4acTo-
Tacura cosnanran 6ynamu. llly ca6a6 teGpanma KoHTypAad (oiaand
curaai YTub, y curHan Y3ujan keitMHry saHkupra ysatunamd. Ly #yn
Ouman ¢oiiran cHrHajd XaJaKHT CHTHA/UIApUaH KHCMaH To3alaHalu.
Anoka sneMeHTH /, aHTEeHHA KaplUIMIHTH OHJIAaH KHPHIN 3aHKHPHHHHT
KUPHII KapIIWJINATH, ajJoKa 3JeMeHTH 3 3ca TeOpaHMa KOHTYp ZHHHT
YUKHII Kapuidanrd OunaH y3upaH KeHHHIH KelaJuraH 3aHXKHpHUHT
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KHPHII KapLIHJIHTHHH Mocjaab Typanu. Jlemak, kupum 3aHXKHPHHH aH-
TEHHA KapUIHIHIMHU Y3WJaH KeHHHIH KeJaJMraH 3aHXKHPHHUHI KHPHIL
Kapumaury Ouinas y3apo Mocnab Gepaiurad MociioB4H TpaHcdhopMatop
XaM neb Kapair MyMKHH.

Kupum 3amskupnapu tapkubunard TebpanmMa KOHTYpJIapHHHT COHHU-
ra Kapab ©Hp, MKkH €Ki Kyn KOHTypsH OYnamu. AHtenHa GuilaH ¥3apo
Bornanumra kapab ynap:

u TALIKK Ba HYKH CHFUM anokacH (9.2,a,6- pacm);
= HHIYKTHB alokaimu (9.2,B-pacM);

u asToTpaHcdopmarop anokasi (9.2,r-pacm);

n CHFHM Ba HHAYKTHB anokaiH (9.2,a-pacm);

n TYFpHAaH-TYFpU anokamu (9.2,e-pacm) 6ynaaunap.

Tyrpunan-Tyrpu anokanu KHPHII 3aH/KHpJapura aHTeHHaHHHT Tab-
cupu canbuii Oynanu. Iy caba6 Gysmaii anokand cxemanap Kyiua-
HHJIMaH 1y,

Kupum 3amkupura KHpHO KenraH UIOBKHH, CHIHAJJIAPDHHHHI Tab-
CHPHHH HYKOTHIN y4yH MaxXcyc (hHIBTPIAP HILIATHIIAAH.

La

N

9.2- pacm.

9.3-pacMaa GuabTP-NpoOKaIH KHPUIN 3aHKHPJIAPMHHHT CXeMajlapH
kypcatunras. 9.3,a-pacmia GuibTp-npobka acocuii KMpHIL 3aHKHpPUTa
KeTMa-KeT, 9.3,0-pacMia oca mapaiien ylaHraH.
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| Gunep|

a) 0)
9.3-pacm.
9.2. KupHm 3aH:KHDJIAPDHHHHT ACOCHH KypcaTKHYJIapH

Kupui 3ankupilapiHUHr acocuil kypcarkuuiap KyHnaarunapaaH
ubopar: ¥Y3arum xkodgduuuenTH. KupHm 3aHKHPHHUHT YHKHIITHAATH
Ky4IaHHIUHH aHTCHHAHWHI' 3JIeKTP IOPUTYBYH Kyuura O¥iraH aucOa-
THra KHPHII 3aHXHPHHUHT Ky4naHum OVinga y3atHimn ko3ddHuHenTH
neb aranany, SHHH

Ky = Uyyg'E4 9.1)

KupHin 3aHKMPHHHHI YHKYBUM CHI'Hal KyBBAaTHHHHI aHTEHHA
KyBBaTHra HucOatad Oynran HucOaTHra KHpUII 3aHKHPHHHHT KyBBAT
6yitnua yzaruwm koadduuuent n1ed atanamm, SbHH:

K, = Payg/Py 9:2)

Vaatnm kosduuueHTnapn TeOpaHHIl KOHTYPHHHI PE30HAHC XO-
jlaTula Y3MHUHI 9HT KaTTa KulimaTura spuiuamu. [y cababnau Oy y3a-
THII KOD()()HIMEHTNAPHHH KMPHIU 3aHKXHPIAPHHHHT PE30HAHC Y3aTHII
ko3 duumenTaapy aed Xam aranagu. By koadduientiap KaHYaIHK
ka1Ta Oynca, Kabyn KHIIYBUH KYpHJIMATIAPHHHT CE3MPIIMIH LIyHYATHK
FOKOpH Oy nanu.

Tannopyanaar xkodddumnentd. Kupuin 3aHKHPHHHHT TaHIOB-
YAHIHK KO3(puiHenTy, TeGpaHMa KOHTYp Pe30HAHC YACTOTAacHIa CO3-
JIAHTAH/IA YHUHT y3aTHLI KO3(QHINeHTIapH, KOHTYpP HOCO3 X0laTaard
y3aTHII Koa((UIHEHTIApHAH KAHYAJIMK KAaTTa SKAHIMIHHH aHHKIa0
Oepanyn. Taunouanank koddgduuuentu Kyiingarnia ndoaa STUIaIH:

o =K/ Kyy. (€X))
6y epna, Af =fy—/fra TeHraup.
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TaHnoBYaHIHK KOI(D(HULIHEHTH 3aHXHPHUHT PE30HAHC Xapakre-
prcTHKacHra 6ormukaup. ILIyHHHT yMyH XaM TaHJIOBYaHIHK KO3 Puuu-
EHTHHH sXIIMJall Makcaauaa Terdiujad4ya aciyiMkika sra Oynran teb-
pPaHMa KOHTYpJlapy TaHIaHaIH.

YacroTa AHANA30HHHH Yerapajam €xkn KaMpam kodddHum-
edTH. Pe3oHaHC YacTOTACHHMHI 3HI KaTTa — MakCcHMajl KHHAMAaTHHH
YHHHT 3HI KHYMK — MHHHMaJn KuiiMatd Oynaran HucbaTu 4acrora
Juana3oHy yerapangam ki Kampail ko3dduuuentH 1ed atanaiu, AbHH:

Ku =f;]mm/f(} min (94)

Kupnm 3amKHPHHHAT 9aCcTOTAa YTKasHm nojocacH. By xoad-
(UIMEHT KHPHIL 3aHKHPHHHHT Kywianuin O6¥iinua ysatail Kodhpuuu-
EHTHHH YHHHT OiAuHAaH Oepuiarad KuiiMatuan yarapMmaiiurad xonar-
na caknad TypyBuM yacrtora opanuruanp. By koadduiuHeHT KywiaHHil
6yinua y3atum koa(pPUIMEHTHHHHAT SHT KaTTa KuiimatnHUHT 0,7 caTxu
OViinya aHuKIaHagH.

Kupam 3amxapu napamerpjiapaHuur HOMYTaBOCHOJHK K0dd-
¢ruuenTH. K¥puul 3amxupHHHET Oy ko3(uuHeHTH PagHo TYIKHH-
NapuHK KaOya KHJIYBUH KypHJIMalap HOco3naHu® KojraHaa yJIapHHHT
acocHi XapakTEpHCTHK MapaMeTpiapd KaHyaguk y3rapu® Koiramiuri-
HH KypcaTtajay. YIapHuHr udojanapu Kyiugarugaiup:

a) yzatuil koadduipentn 6yiinua;

K = K/K; (9.5)
6) Tannop4annuK ko3 duuneHTH GViinya;
K, =ay/o, (9.6)
B) 4acTOTa YTKa3MLI MojiocacH 6Viinua
Kuyﬂ =111, 0.7

By koaddunmentnap Mymxun xamap Gupra sKMH/IANIAHH MabKYIL.
Yynkn ynap Oupra sKMHITAIITaHuIa XapaKTepHCTHK NapaMeTpIapHHHT
¥3rapHIlK ce3unapiu oYimaiiny.

9.3. Knpuin 3auKupIapaERAT TAXJIHIH

Kupuin 3amKHMpIapuHi Taxjiuia KWidim — Oy yJapHHHT Xapak-
TEPUCTHK MapameTpiiapiHK TONHMIN JeMaknup. ByHuHI Y4yH aBBaJura
YJIADHHHT SKBHBAJIEHT CXeMallapH Ty3uiaxu. CyHrpa 5ca YTapHH MyM-
KHH KaJiap COANalamTHPHIIaIH.

Kupuin 3amkuplapiHl yMYMIIALITaH 3KBHBANEHT CXEMAcHHH Ty-
3UIJia aHTEHHAHHHI SKBHBAJIEHT CXeMacHaaH XaM (oimanaHuiamH.
UyHKH KHPHIN 3aHKUPH AHTEHHA OMJIaH MabiiyM 3IeMeHTIap OpKaid

138



noumo Gorsavran 6Ynaxu. Ly cabab, ymymuamrad SKBHBAJICHT CXe-
MaHn TY3HLIJAH OJIAHH aHTeHHAHWHI 3KBHBAJICHT CXEMAaCHHH TY3HLI Ba
yHra kepakuu 0¥aran udonanapHu E3nI Kepaxk oynanu.
9.4-pacMjla aHTEHHAHUHT HKBHBAJIEHT CXEMACH KypCaTH/IraH.
Cxemanaru udopa E, Kylinjarida Tonuiagm:

Eq=hyE | (9:8)

Oy epaa, h, — anTeHHaHMHT HIIYH OanaHAIMIn,

E — xalyJ1 KWIHHAETTaH paIHOCHTHATHMHT Ky 4JaHTaHI|TH,

Z4— aHTeHHa YHKHLIHAArH TYi1a KapIHIHK,

1, — aHTEHHA TOKH.

KupHIl 3aHKHPHHHHT YMyMIIAIIrad 3KBUBAIEeHT CXeMAacHHH Ty3H-
naérrad naiitna, oJar/a anTeHHAHHHT [apajien SKBHBANEHT CXEMacH
(9.4,6-pacM)nal oiiganaHunaan Ba y CXEMaHH KUPHII 3aHKHPHHHHT
9KBHBAJIGHT CXeMacura yana yjam kKod(duuueHTH KYpHHHIIHAR yia-
Haau. Yiam ko3¢ huuneHTH Kyituaaruya TOMHIaau:

m = U/ Upn (9.9)

Oy epaa,

U; — curtan MaHOacHHUMHI Ky'IaHHIIH,

Uson — TeOpaHMa KOHTYPHMHT Ky4naHuH. By ko3(h@uUHEHT aH-
TEeHHAHHHT KHPHII 3aiyKHpH OHIIaH anoKa JapakacHHH KypcaTaiu.

- ===
! Za [
'i:!r [:l""l
e e
Ea
e
a)

9.4- pacMm.

[OkopHaa 3WKP STHJTaHIapHH XucoOra OJNMHCA, KUPHII 3aHXKH-
PHHMHT yMyMJAIUraH 5KBHBAJIEHT cxemacH Kyiimparu 9.5-pacmza Kyp-
caruiranngex oynanu.
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9.5- pacm.

235
é

Cxemana, KUpHII 3aHXKHPHHUHI Y3MJaH KeiMHIH KacKaJHMHI KH-
pyil YTKa3yBYaHIMIH KyHuaarara Tesr 6ynann:

Ve =G, +jwC; (9-10)
ra Teur ae® oJHHAH.
m; = UJ/UI:OM. (91])

By epma, U, — KHpHII 3aH5KHPHHMHI YMKHITHAArd Kydiaanuin 6V-
U0, yHH KeHHHTH 3aH:KMPHHHT KHpHII KydJaHHIIM Jeb xam Kapaii
MYMKHH.

®apa3 KunaiiuK, KHPHII 3aHKHPHHHHT aHTeHHa Ounan ¥3apo Oor-
JaHHUIM TallKW CHFHM OpKajlH amaira owagrraH OyncuH. By xomna
PaJHOTEXHHK 3aHKHPJIap HA3apHICHIA acocaH

ra=0;X,=lwCy; my=my=1 (9.12)

OFmazn. Vuku cHFEM anokanu KrupHLn 3aHXHpIApH yUyH 5ca
ra= 1’C/R; X, =’C2RU(1 + 0*C R

m;=C/C+Cp);my=1 (9.13)
Oymamu. UnayxkTus anoxanu Kupui 3aHKUpnapu yuyH Oy napamerpnap
Fa = Fig/ X, =wl, my =ML m,=1 (9.14)

ra TeHr Oymamwu.

By epna, M — uuaykrtur GornoBuM sneMeHTH Ba TeOpaHuIl KOH-
Typu/iard MHIYKTHB FanTakjiapy OpacHiard y3apo WHAYKTHB Kod(du-
LHEHTHIHP.

Huxosr wupum samxupu antensa 6Guman aprotpanchopmatop

opkamu Oornanran 6ynca, wokopuza 3UKP OTUNTAH TapaMeTpiapHu
KyAuaariya 3um MyMKHH, IbHH:

=t ZM‘ Ya=0; X=0 (9.15)
L, +M,
m, =———=,
L
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by epma, L, Ba L, TeOpaHMII KOHTYPHHHHI XamJla aHTCHHaHH
y3ujaH KefiMHIH KelaJMraH 3aHidp OMlaH ylaHHILIapura Terdird
GyiraH KHCMJIAPHHHUHT HHYKTHBIHTH.

Opatna, TebpaHMa KOHTYPHH CHFUM EpAaMHia CO3JaHaIH. Jlexnn
KOHTYPHH CO3JIaHaéTraH naiiTuaa KOHTypra 3 TabCHPHHH KypcaraéTral
TAUIKM PEaKTUB YTKasyB4awmMk b Ba wC, NapHH XaM sbTHlOOpra oMl
kepak Gymamu. By aiirmiran Qukpnu ssTrHOOpra onajaurad oyncak,
KUPHII 3aHKMPHHMHI YMyMJIAlIraH 3KBHMBANEHT cXemacH 9.6-pacmia
KypcaTHiiraH CXeMajieK coiananumb Konamm.

' !
la ‘ Ly Cs
G1
o _1X DG"" Y4
= (lmz B 74._
9.6-pacMm.

Cxemagard  TeOpaHMa  KOHTYPHHHI  3KBHBAJIEHT  CXEMacH
KyHugarada TonHiaamau:
2 2
wC,=m;"b; + mywC; + wC (9.16)
9.6-pacmiia KypcaTHIraH 5KBHBAJIEHT CXeMaHH sHana colarami-
THPHMII MyMKHH. BYHHHI Y4yH IOKHHHT YTkasyBuaHmura K3 9HKHII
yrkasyBuanaury G, ra Tenr ned dapas xunuuub, cxemajard ane-
MeHTIap Gup-OGupnapu Guman y3apo napamten ynanamu. By skapa€H
Haxkapuiica, 9.6-pacMIard CXeMaHHHT KYpHRUIIH 9.7-pacMa KypcaThil-
raH KypHHHIIHTA KenHo Komagu.

my Ey i

© D 08 I

[STX]

9.7-pacm.
By cxemara acocan:
m E 1
Uzquux:le'-"' 2 1
s "'z G, +—5g+G,
my my (9.17)
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ra TeHr 6yaanu.
Tenrmama (9.1) Ba (9.3)napra acocaH KHpPHII 3aHKHPHHUHT Kyia-
HuW O¥#HHya y3aTthm koadduunenT! Kylinaarura Teur 6yaaau:

k< mn, 1 _ (9.18)
Z,. miG+g+m’G, Z/Gs )
By epna,
Ga=m’G, +g+m,’G, (9.19)

ndoga opkanu tonunaau. By nponanarn Gs tamku yrkazyBuaHiHk G
Ba G, NapHHHT TabCHPHHH XMCOOra OaMHraH naiiToard KOHTYPHHHI
9KBHBAJIEHT YTKa3yBYAHJIHUIH.

KHpHIll 3aHKHPHHMHT TAHJIOBYAHJMK XOCCACHIA KeNraHaa, YHH
cynum Ko3p UIMEeHTH J-ra TeHr 6yaran TebGpaHma KOHTYPHHHI pe3o-
HaHC XapaKTePHCTHKACH OpKaiM aHukiaHaad Jed altraH sHk.
KoHTypHUHT cyHuII KO3 dHLHENTH YHHHT XapaKTepUCTHK KapIIHIHTH
Ounan Ky#iunaruya 6ornanran 6ynamm.

S=p-g (9.20)

9.4. Typau 9acToTa JHANA30HIAPHAA KHPHII 32 H3KHPJIAPHHENT
adzannukiIapa

100 MI'urasa Gynran yactoTamapha KMPHIN 3aHKHPH KOHTYDII
pacmuii LC aneMenTiapaa durunamgy.

300 MI'uman roxopu YyacToTanapja KOHTYp FalTarHHWHT HHJIYK-
TUBIIMTH TYJIMK OViIMarax Oup VYpamparujaii Tyronanu, Tanad Kuiu-
Haauras CHFHM 3Ca TPaH3HCTOP Ba MOHTaK CHFUMM OunaH OHpraiuk-
Jaru cuFumra etu6 6ynmaiimuran napaara spumann. Koutyp ninus
KuCMHra ainanamu. Hlynpait kumnb, 1maad kaM GysiraH TYIKHH y3yH-
NUKIapuaa TeOpaHWIu KOHTYPM VpHMJa TAKCHMJIAHTAH MapameTpiiu
3amKupiapaad Qoigananunamy.

Koakcuan qunusnapaary kupui 3aHKHUpIIapy.

HeUHMETPHK TYIKMH y3yHnuKnapjarn auanasoHnapia KHCKa Ty-
TAIUTHPHJITAH KOAKCHAIl JIMHUANAp KueMuapuian doiinananuiany. Kar-
THK KOaKcHall JIMHHUA OUp cHMMeTpus YKura sra 6yaran OHpHH KeTHH
KyHuIraH UKKM KyBYp TpyOkaman uGopar. McpodmapHu KaMaiiTHPHIL
Y4yH KyBYpJIapHH AXIIH YTKa3aJuraH marepuannapiaH Tal&piaHaim.
JIuHHMA  y3yHJMIHHHM KHCKa TYTAlUTHpajuraH moOpLIEH Epaamuja
Ymyananu. Mxyam koakcuan TMHHATAP OUp CUMIM YTKA3rMWIH EKH Ky
CHMJTH Ba TalIKH MeTaul KoOukaaH ubopar. Jlunus yaysaurura Gorauk
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paBMIINA KOAKCHAT THHAAIAP CHIUM EKH HHIYKTHBITHK XapakTepra ara

OVIIHIIH MYMKHH.
JINHMAHUHT KHPHIL Kapuiuinry (HYKOTHIITapHH xucobra onmaras-

naru) Ze,~p18(2nl/d), 6y epna, p=138-1g(D/d)-XxaBo MHINEKTPHIIIH
KOAKCHAT NUHHSHHHT TYIKWH KapLmauru; / — JIMAHA Y3YHIHTH; A=
HUIYH TYJIKHH Y3YHIIHTH.

Kupuin 3arkip TeOpaHiul KOHTYPH KYIUHYA KOAKCHAN JMHHA
KMCMM Ba KelMHIH Kackaj Ky4aTHpyBYH 3EMEHTHH (KD) curHMH Ba
MOHTAX CHFHMH iiurFunaucura Tenr 6ymrad C, CHFHMHIAH ubopar
Gynazn (9.8-pacm); Oy Xonna, aHTeHHA funan anoka onataa adro-
tpatcopmaropiu OymaiH. By cxeMala KOHTYpAGrH PE30HAHC Koak-
cHal JTHHUAHMHT [ y3yHIuraad ki Cy CHFHMHUHT KHHMATHHM TaHall
opKami TabMuHIaHan. Katop Xosnapaa cosnaul yuyH TalrkH Ba WYKH
KyBypJiap OpacHra Maxcyc 30H[ KOTHPHIIAIH. ByHaa THHUAHHHT SKBH-
BAJIEHT CHFMMH Y3rapaiH. [ y3yHJIHKHH KHCKa TyTallTHPrAvHH (KT)
CypHILI OPKaIX TabMHHJAHAH. Pe30HaHC 1apTH:

Jp-tg(2al/A)+1/(eweC,) =0 (9.21)

By ndonanuur / ra nucbaran eunb, Ay HITUM TYJIKHH Y3YH-
JIMFHra KAPMOI 3aMHKHPHHH CO3NAllfiard KOaKCHasl JIMHHAHHHL y3yH-
JIMTHHE XECOOall yayH Kyifnaaru (QOpMyJIaHu oJaMH3:

| = (Ay/27) arctg (1/@C,p) (9.22)
AyTenHanaH
2
e
L'L.{ g g —— Cox

Ix

FTTTTTTTTYTETTTOY g

9.8-pacm.

Arap [ )xyza KHuHK onuHca, Oy yHlaH doliganaHuin KHHHHRIHIHHA
GuaAMpaad, y Xojja JHHHS y3yHaurnau Gorika KUIMATHHH OJIHII
kepak 6ynanu:
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I'=l+ hy/2.

AnTeHHa (ZHIESPUHUHI YJAHHWIN JKOHM, ABbHH YAaHUII HYKTACH/aH
KHCKa TYTAIUTHPWIraH HyKTracHrada Oynran [; MacodaHH Kepakiu
yiranum kos3hguimentd my=UyUqgy TabMHHIAHUIONAaH keIu0 YHKKaH
xonna anuknanamu (0y epma U; Ba Uy — Moc pasuiija y/aaHHLI
HYKTAaCHIary Ba I0KIaMajiard Ky4ianuinap). Mabiaymkn nuuust 6yinab
Ky4ylaHHIO aMIUIATYJacH CHHYCOHJal KOHyH OVitmua y3rapaid.
[IyHHHT YYyH JIMHHSHUHI UXTHEpHH KecuMuaa U,=U,. sin(2rl/)
6ynanu. Arapna [=I 6ynca, y xonaa U; Hu Uy, ra 6yau6 kyiuaaruiu
onaMu3:

U, _sin(2d,/2;)
Ugy sin(2ad/ i)
Tanab KUIMHAAKHTaH ynauui koadduuuenTura Moc Kenagura [ y3yH-
JIHK Ky#iunary GopMyna opKaii aHHKIaHa (u:

I = 2—2;’r—a.rcsin(ml sin %) (9-23)

m; =

Kupuul 3aRKMpH KOHTYpHHHMHI aHTeHHa OHMIIaH anokacH afro-
TpaHchopMaTOpIH YN MyMKHH.

Opanukian JIHHHAJAPAArH KHPHII 3aHKHDJIAPH

YIOY nmnanazonmaa paamoannaparypaHd MHHHATIOpH3ALHSIAIIHHE
aMaira OIIMPHMII Y4YyH OpaNHKIM y3aTHII JIMHHUAJIApH KeHI KyJila-
Hunaad. OpajMKIM NHHAANAD AMANEKTPUK KaTJaMHra jKOiJaLiTHPHII-
raH MeTaml YTkasrudnapjan (Yiuamaa sa makigad) n6opat. OpaluKin
JIMHUANApAA IH3NEKTpUK cudaTHia acocaH TYpPJIM € MArHMT CHHIIH-
PYBHYQHIHKIK TIOJHMMEpiap Ba kepamukanapiad goiinananunanu. [u-
DJIEKTPUK TariMK MardHuT CHHIAUPYBYAHJHTHHUHI OPTHIIK OHIaH opa-
JHKITH reOMETPHK ynyammapH [UINIEKTPHK yrn4amiapura HucOartas
peApiH V& Maprara Kamaszu (IHANEKTPHK XABO Gynranga).

By opanukHu nuHUsnapaark GpUILTPIAPHHHT MACCACHHH Ba YI4aM-
JApUHH CE3WNAPIM KaMaUTHPHJIMIUMHA TabMHHIAiiaH. OpaluKin JH-
HHANAP HOCHMMETPHK, CHMMETPHK, EPUKIM Ba KomjaHap Typiapra 0y-
mAHamd. HOCHMMETpHK OpatMKIH IMHUSHMHT KYHJAJAHT KECHMH
kenTupunras (9.9,a-pacm), 6ysna 1-Tarmuk 2ra GocMa MOHTAXK OPKaJH
KoHnamTHpunrad yriasrud. Taruk yrkasruura Teckapd TOMOHAaH 3
IONIKa METAI KaTylaMH OuiaH MeTayulallTHPHITaH.

CummeTpuk opaiukian juHus (9.9,6-pacm) 2 nusnekTpHK TariHk-
Ka xoinawrtupwirad 1 mapkasuii yTKasruyra HucGaraH CHMMETPHK
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HKOMIAIITHPHITAH HKKHTA 3 MeTa/ulaliTHpHITal KaTlaMiapiad ubopar.
CHMMETPUK OpalHKIM JIMHUsAJAD TallkKH TabCUpNapiaHd fAXIUH Ccak-
nanaja.

Tupkuur opanukny muuusnap (9.9,8-pacm) 4 JHIIEKTPHK TarTHK-
HuHr OHp ToMoHHMra 1 Ba 3, 2 yTkasyBuaH CHPTAap OpacHra JKOHan-
THPHATaH KHCKA THPKHLI XHcoOura amalira OmupuiajH.

Konmaap opanukiM mHHMA Gapya SKpaHIOBIH 1 Ba 5 TOMOH-
snapan 2 Ba 4 KHCKA THPKUILUIAP GHIlas aKpaTHiIraH 3 MapKasui yTxas-
rHY 3 YTKA3MHYIH THHUA XucoOnaHaaH.

1 2 3

9.9-pacm.

Kupuin 3aHKHPJapUHHHT VIOY ¢uibTprapd THPKULLIH JTHHHA-
napja Hurdnany. VYnap TysunMio KHEXaTHIAH oMM, TEXHOJOTHK Ba
1oKopH mapameTpiapra sra 9.10,a-pacmzaa TeOpaHull KOHTYPHHH CH
OpKanu JMHMS KHMCKA TyTAmTHPHIraH KHCMH HHIYKTHEIHTH TALITKHII
STraH KMpHII 3AHKHPHHHHT TPHHIOMIHAN CXEMacH KeITHPHIraH.
TUPKUULTH JTHHUAHHHT [ y3yHIMrH Ba aHTeHHAJaH KMCKA TyTallTHP-
ruuraya Gyarau /; Macodamu mMoc pasuiia (9.36) sa (9.37) dopmyianap
OpKaJ¥ aHHKJIAll MyMKHH. By KHpHUI 3amHpHHAHL SKBHBAJICHT
cxeMacH aHTeHHa OuiiaH aBroTpaHcOPMATOPIIH ANOKali KOHTYPHH ¥3
HYHra oJlazif.

VIOU kN 3BEHONH THPKHILTH (riIbTPIap-THPKALLIH JIHHHATAP
cudatia Gynaknapy axpaTirad ki KHCKa TyTallTHpHTaH napanel
Gopnauumra osra Oyaray wWHTErpan HKpPOAA dpoitanannIm  Kysiai
Xucobnanagu.

9.10,6-pacMna GoFnaHraH THPKHIUIH JIHHHAIAPAA fiurunrad
(n+1)- 3BeHONH THPKUIIH (MHILTPHHHI TOMOJIOTHK CXEMACH KeJTH-
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puirad. GuneTpHU Xucobnam yuuar AYXcura kyifunaaurad Tanabnap
OViinua 3BeHONAap COHHM n, JUHHA OVIawiapuuMHT y3yHIura /, Oor-
JIaHTaH JIHHHAJIAp OopacHaaru Si THPKHIOIHHHT KEHIJIUMIH, FOKOpPH Ba
KAYMK TYJIKHH KapIIMiHKIapura sra Oyiarad JimHus O¥nakiapH KeHr-
nurn W; anmknadagu. JIMHWsIap opacHaary ajoka Kod(gHLHEeHTH
¢uIETp 3BeHONAPH Tanad KHJIHHAAWIMAH YTKA3UII MOJ0CACHHH TAbMHH-
JaHWIIKHAAH KeauO 9HKHO TaHiaHagu Ba THPKALIHKHE KeHrJMrH Ounan
(UNLTP THPKULLIH JIMHUANAD KEHTTIUTUTa DOFIIHK.

TupKuiIap KEHTTMTHHUHT Xap XMl OYIHINM 3BEHOJIAPHUHT TYPIIH
TYJIKAH KaplUWIHKIapura ysapo Mociall, [IyHHHIHEK, (UILTPHH aH-
TeHHa (HIep KypHJMacH Ba loKJIama KaplUHIWKIapH OuiaH MocJaii-
TUPHIIHHU 3apYPJIHIH OPKaNH acociaHagy. @UnbTp Xap Hkkana y4iapu
KpaTHIrad THPKHLUIA JTHHMUANAP SAPHUM TYJKHHIM KHCMJIapHJaH Tall-
KuJI Torrad. Xap 6Mp KucM Y3 ceneKTHB XycycusiTiapy Ouiian napaien
TeOpaHWIll KOHTYpUra 3KBHBAJIEHT OYnraH spuM TYJIKUHIM pe30oHaTop
xpcobnanaan. PesoHaTopian pe3oHaTopra SHEprusiHd y3aTHII pe3OHa-
TOpJap €H CHPTIAapH OPacHJard THPKHIN OPKAalIX 3JIEKTPOMArHUT ¥3apo
TabCHPH OPKAJIH amManra olupHuaau. by THpKuII kanuanuk keHr 6yica,
pe3oHaTopAa HWUFHITaH HIYHUAMK KHCKA YacToTaliap rosiocacuia sHep-
A8 KYUIHA pe30HATOpNiapra y3aTHIafgd, SbHH (GDHIBTPHHHT YTKa3HII
MOJocacH KUCKapagH. PUIbTPHUHT 3KBUBaJeHT cxemacu 9.10,B-pacmua
KeIITHpHIITaH.

Byupaif uibsTprapHMHI KaMUHIHKIapHra YTKasHID [10JIOCACHIA
Ce3suJIapii HYKOTHIIUIADHH, YerapaBhii CeJeKTUBJIMKHH IOKOPH 3Maciu-
FMHH, TOP YTKAa3HIl IOJIOCACHHU ONMMIIHM MYPakkaONHTHHM KYpcaTHI
MyMKHH. IOxopHpa KypcaTuiraH KaMYWIHKIADHH KYyNHHYa KUPHIII
3aHKHMplapHia ux4aM KYn  YTKasTH4ld CTPYKTypajap acOCHAarH
nonocand (Quiuerpnappad doiffanaHiil  OpKan¥ Ty3aTHID MYMKHH.
9.11,a-pacMja naHxkapacuMmoH mnosocany ¢uiastp, 9.11,6-pacmaa aca
appacHMOH mTojyocany QuibTpaap KenTHpuirad. Bynpaail nonocanu
¢unbTpIap CTPYKTYpalapuHu ad3auiurd YTKasuil ToNoca SKHHHA
YeKCH3 CYHUIUIH YacTOTaBUH COXaJlapHM IIAKMIaHHUIKM XucobnaHaau.
By Tanad KUJHHAOUIraH CeJEKTHBJIIMKHH TabMHHJIAII HMKOHUSITHHH
Gepajm, Macanal, CHMMETPHK kanai 6¥iinya GpunbTpaaru pesonaropiap
coHH kaM 6yiranuaa Ba mry 6uian 6Mpra yHHHI YTKa3HIn moJiocacHiaru
HYKOTHLLIAPHA KaMai TUPHIIHIIHHE TAbMHHNANHIH.
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9.11-pacm.

Xamuii pezonaTopiapaan TANIKH/ TONIAH 3AHKAPIAp

CanTHMeTpiM IHana3oHAa Ba YHJAH KHYHK TYJIKHH y3yHIHK-
Japujia THPKHIIUTH JHHHsANap Ounax Oup KaTopaa KHpHIL 3amKHPIapH
TaHJOBYAH aJieMeHTHapH cudaTHga XaxMuil pesoHaTopiap XaM
KynnaHunagd. XaKMHH pe3oHaTopaap UHJIHHAPHK &xH TYrpH OypUaKiIHn
EMUK XakM XHcobnanamu. Pe3oHaTop sXIUH yTKasyBuaH MaTepHallaH
raif€pnanamy. Pe3oHaTOPHUHT YadamiapH TYJKWH y3YHIHIH Ba KHPHII
3aHKHPHHHHT CO3JaHHII JHAMA30HH OpKaJH aHHKIaHagH. PesoHarop-
HHHT KHPHII Ba YHKHII TYJIKUH YTKasruulapi OniaH anoKacH jquadpar-
Mayap EpaMi/a aManra OuIMpHIajAd. ByHIa THPKUIIHHHT yT4aMmH Ba
TY3WUITHINH anoka aapaxacura 6ornuk 6ynamm. TyrpH Oypuyarii pe3oHa-
TopAa Karta Gynmara uerapanapia KaiiTa CO3JAlIHHHT KOTHPHJIa/H-
rad 30H/H épaaMuja amanra omupuiand. LininHapuk Xa)KMHH pe3oHa-
Topaa Kaiita cosnam HucGaran ocon 6ynub, Oyunaii pesoHaTop IOKOpH
aCOC/THKKa, TYJa SKpaHjaHTHpHINra 3ra Ba TalEpaHuIlH nucbaras
omnuit  xucobnamamu. Xakmui  pesoHartopnap KaMYHJIMKIapHTd
pucOaTaH KaTTa OFMPJIMIHHY Ba TAHHAPXHH KHPHTHLI MYMKHH.

HA3OPAT CABOJUIAPH

1. Kupuiu 3aHkupHEHT acockit BasndacH HuMaza?

2. Kupuiu 3aHKHpHHHT acOCHH TypIapHHH canab YTHHT.

3. KupHll 3aHKUDHHHT acoculi TeXHHWK IlapaMeTpiapd  Ba
TaBcuaap.

4. Typnu €acTOTa AMANa3OHJApHJArd HILIAHIUraH KHPHII 3aH-
JKUpJIap Ba yIapHUHT ad3ajuliKiIapy Xakuia aiiTn0O OepHHT.
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X 606. PATMOYACTOTA KYUYAUTUPTTUJIAPHA

10.1. PagmogacToTa Ky9alTHPrawIaApH XaKAAa YMyMHii
TymyH4aJjap

IOxopH 4YacTOTaH CHTHAJUIapHH Ky4alTHPHIL YYYH XH3MAT KHIa-
JHraH 3JIEKTPOH KypHIMaap pagdovacToTa KydaiitTupruunapu aeb ara-
nagu. Pamuouacrorta KywaliTupriaanaps (PUKunap), kyuaiitupriy ac6o6-
JIapH, ajoKa 3amXHpiapd Ba TAHJIOBYH THU3MMJIApAaH TallKHJ TOMraH
6Ynann. Kygaiitupriu ac606u cudariaa TpaH3HCTOP Ba HHTErPA MHK-
pocxemaiiap Kymianuianu. TammoBuu TH3uM cudatupa sca TebpaHuLI
KOHTYPH HIIIaTHIaAu. AHipum maiftnapaa Oup-6upn Ounan y3apo Gor-
JHK OYnran Tebpandin KOHTYpJapH, €30 Ba aKyCTO ONTHK (HIBTp-nap
XaM KYJIaHHTad.

TannoBuu Ba anoka 3aHKHpnapu ¥3apo OHprajHkia Kacka/iapapo
aloKa 3amyKMpJIapHHM TAIIKHI 3Tagd Ba Oy 3amkupiapra KyliHjarua
Tanabnap kyiunamu:

—Ky4aHTHpruy acOoOnapHHHHT YHKHIIHAATH Kapwink Ounax kes-
T'YCH KaCKaJHUHT KHPHII KapLIMJMIHHH ¥3apo Mocani,

—Ky4aHTHpruy ac6obnapu sHEPrusiCHHH I0KJIaMara y3aTHII;

—KEpaKkim{ dYacToTa y3aTHII T[OJIOCACH Ba  TAHJIOBYAHJIMKHH
TabMHHNA0 Gepuin. Viapra kyiunagurand tagabnap sca Kyiiuzarunap:

—XYCYCHH LIOBKHHHH KaMmaliTHPHII Ba KyBBaT OYiiM4a kaTTa y3aTHiu
K02 duLMeHTH N TabMHEHTAL;

—TaHJIOBYAHIIMK KO3 PUIMEHTHHHHT cupaTHHH, HabdakaT acocui
KaHan Gyiuaa, Ganku KymHM kaHanm Ba OpaiMK YacTOTa KaHaIIap
O¥iinya TapMUHNanNT;

—TCTCPOAHMH CHTHAJIMHU aHTEHHa 3aHkupura YTHO KeTuumura iyn
KyHMacuK Ba X.K.

Kywaiitupruunapuy Typmnapra Oynuinma yInapHHHI ¥3ura xoc
benrunapunan doiinananunany. Yiapauar Genry Ba TyplapHHU caHab
YTamus:

—ONeKTPOH  acbobmapunMHr  Typnapura  kapa®G  JaMmanu
TPaH3HCTOPIIH, MAPAMETPHUK Ba HHTETPAll MHKPOCXEMallH;

—Ky4JalTHproy ac6oblapuHUHT ynaHHInMra kapad, ynap yMyMuii
SMHUTEpIH, yMyMHH Oazanu Ba yMyMHI KoJuleKTOpnM Ba MaiifoHuii
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TPaH3HCTOPIAP YUyH acocaH yMyMHi HCTOKIIH;

STansioBYM 3aHJKMPHHHT TypHIa kapab, ymap TYFpHAQH-TYFDH,
TpaHcd)opMaTOpPJIH, aBTOTPaHC(HOPMATOPIH EKH CHFHMITH;

—rapkuOHJard KackaJUlapHHHI COHHIA kapab, ynap OHp €kH Ky
KacKaJIH;

—joksaMa Typura kapa® sca ynap pe3oHAaHC €KH anepHOAHK foKia-
Mamnu Oynajau.

[Oxnamach TeOpaHMa KOHTYpJAaH TalKWi TOITaH KydJalTHpIria4-
NapHH pe30oHaHC Ky4aHTHPruuIapH neb aranamu. ByHjai nednAnMmura
caGab TeGpaHMLL KOHTYPU OJMHIAH MabiyM Oyiaran doiinami curaan
yaACTOTACHTA CO3MAHAM B Yy YIlla 4acTOTaja Pe30HAHC XOJaTura yTay.
Pesopasc XonaTHaa oca TeOGpaHWII KOHTYpH Vy3unad ¢akar ¥3
yacTOTANAp VYTKA3ULI TOJOCACHTA MOC KEJajuraH 4acToTalapHH
YTra3a .

[OKiamMacl pe3HCTOpIapAaH TALWKHI TONraH KydaHTHpruHiapHH
5ca anepHoAMK KydaiiTHpruunap aed aramajd. AnepHOIHK Ky4alTHp-
FHYIAPHMHT KyYaiiTHpHil KO3((HUIMEHTH pPe30HAHC Ky4aHTHPrHY-
JIAPHHHT KydaHTHpuL Kod(duinenTHan Kuauk 6yiamm.

KyuaiiTipruynnap Kasjai OYnuiuunaH KaTbH Hasap, YJIapHHHT
pIiam sxapagun Gapdacu yays 6up xunmup. Illy cabab, ynapHuHr Hil-
nawm >xapaéunapuni TymyHTHpuinaa 10.1-pacm kypcaTaiarad cxeMaaaH
(oiiananca 6ynanm.

10.1-pacm.

CxeMaja, KHPUII 3aHKHPUIAH YAKAETraH CHIHAJI Ky4aHTHPrHY ac-
fobura kenub Tymaau. PaguoTexHHK 3aHXHpJap HasapHiACHra acocaH
pe3oHaHc naiTuaa Kyvad THpam ac600HHUHT IoK1aMa Oynran TebpaHMa
KOHTYPHHHI KapIIHJIUIH aKTHB Ba KatTa KuiiMatmm Gynama. [y cabab,
kydaiiTupum acbobura kupub kena€rraH CHrHal KaHYaIHK KHYHK
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Oy¥amacun, yupan xarem Ha3ap, KaTTa KaplIHJIHKIA KaTTa KyulaHWIn
TYWNYBHHH xocun kwmanu. Illynzaif skaH, gemak Oy pajuocHrHan
Kyqasnu. Yupau tamkapH, pajHoCHIHAI KydalTHPruy acbobnapununr
¥3Hura xoc xoccanapura acociaHTad Xonaa Kydasmu. KysaHtupHususr
Oy ycymuna KyWIaHHmu ManGauHHHT XaM yaymu 6ynamn. Oxarna, Ky-
YaWTHPHIIHHAT Oy xycycui XonHIa CHIHal, HabakaT KyunaHui 6Viiu-
4a, Gasku KysBat 6yiinua XaM aMasira OLIaH.

10.2. Pagrowacrora KywaiiTHprU9JIapHANT ACOCHH HapaMeTpIapH

Pannouacrora xyuaiftupruunapuHHHT Kyinaard acockii mapamerp-
Jlapu Gop:

—Ky4aHTHpHI Ko3(p(UUHMEHTH, KyHaUTHPHII KOdDQUUHEHTH V3
HaBbaTHaa Kyunanuin pa KysBar Oyiinua 6ynaau;

KyuaitTupriy ypxummpars curuan Ky4IaHHIIHHWHT YHHHT KHPH-
WKHAAry CHTHAN Kyd4laHWIDHra OyiraH HucbaTMra Ky4alTHpPrHYHMHT
Kywianum 6¥inva kydaiitupuin ko3¢ QHIMeHTH neb aranand Ba Kyifu-
Jarnya udoganasamy;

Ky = Uspir/ Ugesp; K =20 IgK (10.1)

K¥n kackammm kysaHTupruwiap y9yH yMyMHH KydaiiTHpami koad-
GrumenTH Kyiinnariya aHuKIaHAIH,

K}W =KpKo o Kyuﬂb" = KI,ZI5+K211’5'+ +KPLL’5 (]02)

IOxnamanarn ynKum KyBBaTHHHT Kyd4aiTHPIHUHMHI KMPHILMAArd
CHTHaN KyBBaTHra 6ysiran HucOaTura Ky4alTHprHYHMHT KyBBaT OViinua
Ky4aiitupum koadduuuenta neb atanaau Ba y KyHuaaraya udomana-
HaH,

K,p:P ‘{m\/ P Kup

K¥n xackammu xyuaiitupruunap yuys Oy koadduuuent Kyiinna-
rHYa aHHKTaHaJH,
pr.u i Kpl ¥ sz megly (¥ K}wﬂb’ = Kp}JIE +- Kp2ﬂ5+ wek Kp}lﬂE (103)

Kyuaiitnpruyausr TannoBdanmurd. KyvaitupryuiapHuar 6y mna-
PaMEeTpH TAHJIOBYH 3aHXUPHUHT TYPH Ba YHHHI [apaMeTpPH Xamia Ky-
vaiTHpruy acboOHHUHT FOKIIaMacura 6ornuk 6yaamu. Y TaHJOBYAHIIHK
koapdumentn o=Ky/K e Ounan Gaxonanamu. By koadduuuent peso-
HaHC MalTHAATH KydaiiTupuil ko3dduipnenty, reb6paima KOHTYP HOCO3-
naHub KosiraHga KaHYalMK KaMaiWHImHu kypcaramu. Kyn kackaaii Ky-
yaiTiHpruuiapaa 6y koahGHLMEeHT KyHuaarnua aHukianam,

Gy =0°C2...0, Ougs =0 st Oypt ... +0 5 (10.4)
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Kyualf THprHYHUHT 4acTOTa YTKa3HII NOJO0CACH. By mwyHzaii moo-
caky, 6y MOJIOCAHHHT Yerapanapuia Ky4adTHpHII k03()(PHLHEHTH Pe30-
HAHC KydaHTHpHLI KO3(HIMeHTHIa HuchaTad y3rapuild Ce3HJIapiH
GynmMaiin. By MOMOCAHAHT KEHIJIMTH PE30HAHC Ky4aHTHPHLI k03¢ du-
uueHTaauHr 0,707 ra Tedr GYiran catxu OuiiaH aHHKIAHATH.

Kyuaittupruuaunr 6apkapop uuuiami. KyyadTupruHHHL Oy napa-
MeTPH YHH MIUTALI JKapabHW LiapTiapu y3rapu® Koarasia ¥3 mapa-
METpPNapH KHiMaTHHH cakiad KoM KOOWITHATHHHU KypcaTa/H.

10.3. Hukn TecKapH aJOKAHHHET Ky4alTHPrAY X0CCaIapHra
TAHLCHPH

KyuaiiTHprayiap/ia HuKH TeCKaph anoka Man0a 3aHKipH, JEMEHT-
napHu ¥3apo OOFnaiijuran 3amkuprap Xamaa Ky4adTHprud acbobna-
PUHUHT ¥3uza copup Oynaaurad HUKM ajloKa yTkasyByaHIHKIapH HaTH-
skacua conup 6ynamu. Bruonossp TpansucTopnapaa Oy anoka KOMIICKC
JTKa3yBYaHIMK OPKa/H TOMUANH, AbHH!

~ V21 =Gy + jwC,y = |Viale® (10.5)

By epaa,
Vial =Gp,? + (G’ (10.6)
¢, =arctg(wG,,/ G,,)=arctg(wt,_,) (10.7)

KyuaHTHprawiapHiHT Xoccajapura HYKH Teckapd OOFNaHWI Tab-

CHPHHH aHHKnam y4yyn 10.2-pacmja Kypcatuiran cxemanas ¢oiiaana-
HUWJIaIH.

10.2-pacm.

(Papaz KUIAHIUK, YUKHII KOHTYPH, KHPHII KOHTYPH 4HacTOTacHIa
cosnaHrad OyncuMH. Arapaa KMpHIIAAard AMHAMHK YTKasyBUaHIUK dac-
totara OOoFnHK OynMaranja, KHpHIIJArH KOHTYPHHHT aMILTATyAa — 4ac-
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ToTa XapakrepucThkacu AUX 10.3-pacmaa kypcaTunrad KajinH YH3MKKa
Yxmwaran 6ymapmu. AMMmo ¥TkasysuaHnuk G, Ba Cy> nap gacrorara
OOFNUK OYNraHu ydyH pe3oHaHC YaCTOTAZaH KMYHK gacToTanapra Oy
yTkasyBuanmuknap maudmii Kulimarra sra 6ynamu. By KydalTHpULl
koo puumenTHHE KynaiiTupu6 rob6opany. 10.3-pacmzia  KyualTHpHID
K03bOULUHEHTHHUAT OpTHG GOpHLIM y3yK-y3yK MYHKTHP YH3HKIap
OMIaH KypcaTuiras.

10.3-pacm. 10.4-pacm.

Pe3onanc gactoracunan karrta yactoranapiaa Gy Mycbar KuiiMaTim
6Ynami. Bynusr oxubatnna KOHTYpZia ucpodrapdmink naitno 6ynanu sa
Ky4alTHpHl ko3 duienTHUHT kamaiium coqup 6ynamu. By sca 3an-
Kup/a Mau(uit Teckapu GOFNAHHI 3 TABCHPUHH KYpCaTay JeMaKIup.

Arap TabCHp 3TraH KMPHII CHIHAJIM YaCTOTACH PE30HAHC YacTOTacH
arpoduna y3rapub Typamuranm Gynca, y xonma YTkasyBUaHIMK Gy
KaMmasiH Ba KOHTYDHHHI aCIUTHTHHH ONIMINK Ky3aTuiamy. Kydaltupuim
KO3 (HIMEHTH 3ca pe30HAHC XapaKTEPHCTHKACHHHHT Xap HKKH TOMOHH
Oyiuya xymasmam xamma pe30HaHC XapaKTepMCTHKACHHMHT YYKKHCH
OpanurH KeHrasau (10.4-pacm).

Hlynpaii xumi6, Teckapu GOraHHII pe30HaHC XapaAKTePHCTHKACHHH
Aetopmanusianira onu6 xenap skaH. Gy, MaHbuii GYAraHINIH yuyH,
alipuM nalTiap/ia KyJail THprud ¥3-Y3uan yitFoHut KeTHIIH XaM MyMKHH.

10.4. Papuo9acrora Ky4ali THPrHWIADHAAT KACKAJIH CXeMadapu

KyualTHpruy sneMeHTIapUHUHT ylaHuInnra kapab Ky4daHTHPrud-
Jlap XaM y4 XU, SbHH YMYMHH SMHTTEpIH, yMymuii 6a3and Ba yMyMHii
KOJUIEKTOPIH O¥nanu meran sauk. MaiiioH TpausucTopinapu XaM LIyHra
MOC paBHIIJa acocuif cxemara yJaHaiu. by ynaHuimapHUHT TypHra
kKapab, Ky4alHTHPrUWiapHWHI XapakTEPHCTHK IlapaMeTpiiapy TypiiHya
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6y1u6, ynap 6up-6upnapunas dapk kuiagd. Macana, yMyMaH Dazanu
KyualTHpruwiapja, yMyMHi SMUTTEpIH KydaHTHprawiapra Kaparaiia
KHIIMATH JKMXaTHad KaTra 6ynran Gapkapop KydaHTHpHII K03 ¢um-
GHTHHH OJIHII MYMKHH. YMyMHH OMHTTEpPIH KydaHTHpradiapaa sca
YJAPHUHT KHPHLI YTKa3yBHAHIHIH KHUHK 6ynamu. By ¥3 HasGaruna
KyJalTHPrHYHHHT KyBBar OYiiMya KydaiTMpuml Kod(QHIHEHTHHHHT
MHKZIOPHHH KaTTa OynMIIHra HMKOHHAT ApaTaju.

Bab3an Gup BaKTHHHT Y3HAa XaM KydIAHHII, XaM KyBBar Oyiimya
MHKZOP/IApH XKHXATHAAH KarTa OYiraH KyuaiiTupHil Kod(QHLUHeHTHHH
omumn Tanad 3THaub Konamu. Oparma, Oynnal maidTiapaa, HOMIApH
OKOPHZA 3MKD 3TWIIaH Ky4aiiTHPrH-IADHWHI Xap HKKajacujaH Oup
pakraa oiifananum TYrpu kenaau. [y makcamna ynapHH Oup-
Oupnapy OuilaH KeTMa-KeT yJaHa/H.

KyuaiiTupruy cxemanapupuan Oup-Oupnapu Onias y3apo KeTMa—
KeT EKH Mapasuien yjall HaTHKacHAa OJIHHIaH SHTH CXeMaHH KydqaiThp-
rHYJapHHHT Kackomu cxemanapu 1e6 atanaau. Illynjaii cxemanapnad
oupn 10.5-pacmua KypcaTHATaH.

Cxemana, maubara HucOaTa TpaHsucropnap Oup-Oupnapu ¥y3apo
KeTMa-KeT ynaHras. Pesucrop, R, R3; R, Ba Rsjap TPaH3HCTOPJIAPHHHL
HIUYH HYKTacHHM TaHya® OGepuil Ba KOJUIEKTOp TOKHHH Oup Me€praa
ymnab TypULl y4yH Xu3MaT Kunamd. Ry Ba Cp nap aca QHIBTD
paszuacuHu yraiiy.

bR

10.5-pacm.

KyuaifTuprauauar OWpHHYM Kackaqu y4yH YHHHT KyYaHTHPHLI
k03 pULMEHTH KyHHAArH KypHHHIIra sra 6ynamd.
Ko, = Y1 o P (10.8)
Gs |yz|uz +yn-1|
HKKHHYH KacKal yuyH 2ca,

- |‘V11-zf
Koy =2 (10.9)
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KyprHHIITa 312 O6Ynamu.

By epna, Gs =V, ,+V,,,| OHpHHYH Kkackaa yuyH 10K Bazu(acHHH
yTaiauMrad MKKHHYH KACKaJHWHT KHPHINHMJAArH YTKasyBYaHIHK, G, —
3Ca HKKHHYH KacKaJ KOHTYPHHHHT 3KBHBAJIEHT Y TKA3yBYAHIHTHIHP.

Kackon cxemanu Kydal THPrU4IapHAHT yMyMHUt Kydai THpHII
ko3 duLHMenTH Kyinaary KypuHnLIra sra 6Yaanm.

Vs
Ko, , =~ Ko, - Ko, =~ [G'L
9,

KysBar 6y#uua kyuaiitupum ko3 duumenTs sca,

_[yzml_ 2 _ y:lnz2 ]0 10
e L (10-10)

ra TeHr 6ynany.

By epaa, Ga — 6HpHH‘{H KaCKaJIHHHT KMpHIIHAArH SKBHBAJIEHT
YTKa3yBUAHIMKAKD.

HA3OPAT CABOJLIIAPHA

1. Pammouacrora kyuaiitipriasmsr sazndack HuMana?

2. PazmoyactoTa Ky4ali THpruHUHT acocHi TEXHUK MapaMeTpliapH
XaKkuaa aiiTHo GepuHr.

3. Muku Teckapu anoka pagHo4YacToTa KydaWTHPrHYHHHI napa-
METplapyra KaHaka TabCHp KHamu?
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XI 606. YACTOTA V3T APTUPTHWIAP
11.1. YacToTa y3rapTHpHII XaKHIa YMYMHIi TYHIyHYAJIap

Oparpa, yacToTa Y3rapTHpHIN KapaéHH, y3rapTHpruwiap cxema-
cura Kamuja MKKHTa IOKOPH 4acTOTalH CHTHAl Ky4YlIaHHLIM TabCHP
STraHja, y KywlaHHLIIapHUHT Oup-Oupnapu Ounad ¥3apo TabCHpH
HaTiKacuaa coaup OYnanu. By sxapa8HHn aHanuTHK HOJACHHH TOMHII
amanu Kyiinparuua 6ynanm.

dapa3 KHIAHIKK, Y3rapTHPraYra TabCHp HTASTraH IOKOPH 4acTo-
TaJIM CHIHaJ KY'JIaHMIIK KyifHaarnya udoa 3THiral 0yIcHH.
U, =U,, cos(w. +¢.) (11.1)
Wkkunun curuan maxcyc remepatopiad udkaérrad GyicuH. By
FEHEPAaTOpHU IeTepoAHH Aed Xam artamagu. [‘eTepoguH CHIHAJIHHHHT
Ky4JTaHHUIK KyHuaarnya 6yicus.
U, =U,.cos{a,t+¢,) (11.2)
MannymkH, MKKHTa (GYHKUHSHE Y3apo KymaliTMACHHHHI TapKH-
Ouja XaM 4aCTOTaNapHUHI JMFHHIANCHIAH XaM aHMpMacHJaH TalOoKHII
Tonral yacrora 6ynaau. Illy ca6a6, GusHuHr XycycHii Xo1a XaM Xyuid
1y JKapa€HHH TAKPOPNOBYHM Ky4laHHLLIap copup Oynamm. SbHu:
UKo U,U .40 ) +(p. +0.)] (11.3)
VIKkuHYM TalKun 3Typau V3 HapGaTHAa HKKH X1 KaiiMatid G-
nagu. Arapaa o, >, 6ynca, 6yHu reTepoAMHHHHI IOKOPH CO3JNAHTaH-
nurH Aeb atanagu. By Xon yuyn Ui kyiimparura Tenr 6Vaanu.
U'=K_. U, U, cosllo,-a )+, -0.)) (11.4)
Arapna o, <o, 0¥1ca, GyHH reTepOAMHHHHI Kyii¥ CO3NAHMAHIUTH

ne6 aranauu. By xon yuyn Ul kyiiuparura Tenr Oynanu:
U =Ky U, Uy cosl(@, - o, )+ (0. - 9,)] (11.5)

By KyunanumiapHuHr aMmidTyAacH, Kywiasum U, Ba U, nap-
HHHT aMIUTHTYJaJlapura, cxema y3aTHil Ko3(QuIHeHTH K. HHHD
KuiiMaTira 6ornuk O¥ianu.

YacroTa y3rapTuil skapaHHMHH MKKH XWJI yCyN OHJIaH CORHP STHII
MYMKHH. Ynapaad OHpHM aJieMEHTJapHH 3TPH 4HM3HKIH YTKasyBuaH-
JIMKJIADHHHHT XOoccaapHra acocjianrasaup.
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DeKTp Ba PaJHOTEXHHK 3aHKHPJIap Ha3apHaACHIaH L1y Hapca Mab-
JIYMKH, =i, +cu+ fu’ +p’+.. KYPHHHILIH BOJIbTAMIICp XapakTepHCTH-
Kara sra Oynras 3rpd 4H3HKIM 3JIEMEHTIapra TypidH Yacrorara sra
Oy)Iran MKKHTA KydJiaHdm tabcHp aTca. Ly anemenTiapaan yuka€Trad
YUKAI TOKHHHHT TapKUOMAa TabCHpP 3Ta€Tran KywIaHHI YacToTaliapu-
HEHT Typ/id KoMOHHaumsnapu Xocun 6ynaau. YacroranapHuur 6y Kom-
OMHaIMANapHHMA KyHHAariya SKaHJIWTHHE KYpcaTHLl MyMKHH.

@, = |ra), :tgcu‘| (1 1.6)
Oy epna, » Ba g nap mycGat OyTyH COHJIapIHP.

YacToTa Y3rapTHIIHHHT MKKHHYH YCyIH {3rapyB4yaH NapaMeTpiiy
YH3HKIM 3JIEMEHTIAPHHHT XOccajapira acociaHrasaup. Arapaa TYpT
KyTONHM, KUpHII KywiaHuuuiapyra sucOatan 4u3ukid Oyica, OyHmak
TYPT KyTOmunap naepuii y3rapu® TypyBum y3aTuml kod(pduumueHTHra
ara 6ynamu. By xoadduunent Kylingarnya udoaa sTHIAIH.

K= Ko(l-i—cosmrt)

ByHnait TYpT kyromm kupummra (11.1)ra yxmam KyuwlaHHM
TABCUP STTHPHIICA, YHUHT YMKHMINMAA KyHHAArnya KywIaHHIl XocH 6~
JaIH:

U, = KU, = K,(1+cos@,1)U,, cos(@, 1 +o.)

Yu3uKm TYpT KyTONMUNapHUHr KymaliTupa OJHII XOccacura aco-
caH, ynapHuHr Tapkubuman Ttedrnama (11.3) Ba (11.5)mapra yxmam
KYWIaHHLLTAPHH aXpaTn6 onum mymxux. dapku mykH, Oy epra aco-
CHIf YacToTara o,JlaH TallKapH yHHHT IOKOpPH TapMOHHKAIAPH XaMm Co-
nup Oynanu. ByHnail Xonatna YHKHIIEIArd Ky4laHHLI KHYMK YacToTa-
CHHHHT KOMOWHAIMOH KYpHHHUIM Kyiiiaarida 6y 1amm.

o, =lro; xo,| (11.7)

HIynnait KMIU6, ynkuarn Ky4IaHHII y4yH 4acToTanap KomMOH-
HallusJ1apyd opacHIaH 6Hp0pTaCHHH Taugab onum MyMKHH. VY yactoTta-
HH OpaJliK 4acToTa Jeliunany. By wacroranu Ky4laHMIIHH 3cCa OpaliuK
4acToTa Ky4JaHUIIN 1eb atanaay Ba Kyluard KypHHMILNTA ora.

Uy =Ug, cos(wwm (agp) (11.8)

By Ky4IaHWIIHHHT aMIUTHTY[AcH, yacToTa Ba (pa3alapHUHT ¥3ra-
PHIIM KHPHII CHIHAIH KYyWIAHHIIHHHHT aMjdTyja, 4acTora Ba (asa-
JIADHMHT ¥3rapHlll KOHYHHATHIa Yxmam 6ynauu.

Arapfia OpalMK 4YacToTa @, KUPHMID CHTHQJIH Ba TETEPOIMHIAH
KeJaérraH CHIHAIM YacTaTONAPHHUHI OMPHHYM TapMOHHIJIAPH HATHIKa-
caga xocun Oyica, OyHpail y3rapTHiuHM copmma ysraprain ne6 aTasiaiu.
Bouka xycycHii xoiuiap/a aca y3raptuin Mypakkab Yaraptuiu aeb atanamy.
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YacroTanu yarapTupub GepaguraH KypHIMalapHH 4acToTa y3rap-
upruunapy Jie6 atanagy. [lemak, 4actora y3rapTHprHIapHHHHL Tap-
kuOuia OrpH YH3HKAM dJeMeHTnap €kd y3rapysdyaH NapaMeTpin HH-
3MKJIM  3JEMEHTNap, TeTepojHH Ba loKjaMa Oyiuind Kepak SKaH
(11.1-pacm).

—— ——r-
Warprmr Apamanmprics HOmaste Kearycu xackanra
— ——
Terepomm
11.1-pacm.

Yacrotann apanamtHpu® OepamuraH, SrpH HH3HKIH SJEMEHT-
napia €kd Y3rapyBuyaH NapaMeTpiM sJeMeHTIapiaH Tallkui Tonra
3BEHOHM apanamTHpruy ne® aranamu. Yacrora Y3rapTHPrHdH HKKH
KHCMJIaH apalaliTHPrUY Ba reTepoMH/IaH TAMIKHI TolraH Oy maiu.

ApanaluTHprayd cHgaTHia TYpiH 3JIeMEHTJap HILaTHIagd, Ma-
cajlaH, 3rPH YH3HKIH CHFHM, HHIYKTHBIMK, Typ/IH 3NEKTPOH EKH APHM-
yrrazruy acbobnap. leteponun, omataa ¥3-y3umax yHroHYBYH IeHEpa-
Top Oynauu.

11.2. HacroTa ¥3rapTHpru<jiapHEAT acocHil napamMmeTpJapH

YacroTa ¥3rapTHpruwiapHUHT cCHdaTHHl Gaxonall y4yH yIapHHHD
TYpH K¥pcatrHuiapuian doinananunaim:

— gactoTa y3raprum ko3dypurentd. Yacrota Y3rapTHprudd ©H-
KMIIKJATH OpaNiK 9acToTa KyWIAaHHIIHHHHT KHPHIIJAri Ky4laHHIIHIra
Gynran HucbaTHra Y3rapTHPrHYHKUHE KyWIaHKUDI O¥iinya yactoTa y3rap-

Thi ko3 duIMenTH A6 aTanaay Ba y Kyiuaarada udogaianaim:
K, = -Liof-
Us
YacToTa ¥3rapTriy UMKMLIJATH OPATHK 4acToTa CHrHAI KyBBa-
THHM YHMHT KMPHLIJArd KyBBaTura GymraH mucOaTH y3rapTHprAYHHHT
KyBBaT GyiiMua wacTtora Ysrapruw kosdpduumentu aed aranamd Ba Yy

Kyiuaarnda udonanananu:

xluts

”_P
¢
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— YacTOTA HLIYH MHHTAKACH. Y3rapTHPIAYHHHT YaCTOTANAP MONOCACH
KUPHIIJATH CHIHAIHHHT 4acToTa MUHTAKACH OMJaH aHuKIaHanu. By Hinuy
4acTOTABHH MMHTaKaHM [UAK/UIAHTHPHILAR TeTepOJuH  YacTOTACHHH
y3rapTHpHO, OpaTHK YaCTOTAHHHT MHHTAKACHHH LIAKIUTAHTHPA/IH.

— ¥3rapTUPIHYHMHT TAHJOBYAHIMK XOCCACH. Y3rapTHPTHYHHHI oy
napaMeTPH Pe30HAHC XapaKTEPHCTHKACHHHHI TYPH IOKJIaMara OOFIHK.

Varapmupruuza opayHK 4acTtoTa OmnaH OHp Karopha éHaaimn yac-
TOTanap XaMm naijgo 6ynamu. YiapHHHT TabCHPHJA XaM OPaIHK 4acToTa
KywIaHHLIH nakao 6yaniuyn MymkuH. By XonaT paaMoCHrHaJUIapHH Ka-
Oy KHIYBYM KypHIMaiapja KylluMuya KaHal nailjfo OYIuuM MyMKHH,
By xonaT ¥3rapTHPrHYHHUHI TaHJIOBYAHJIMK KO3()dHUHEeHTHTH canbuii
TabCHP KYpcaTaju.

— y3rapTHII THKJIMIH. YHKHILJACH OpalMK 4acToTa TOKMHHHI KH-
puIgard Ky4laHuIl aMILIuTyaacura 6ynaran Hucbarura ¥3rapTHil THK-

muru neb atanamu. V Kyitmaaruya udonanananm:

e _lgp
opt O lu-o . , (11.9)
6y epHa, Sopr — TYFPH HyHAIraH TOK, Upc — TYFPH HyHanTan KyumaHuui,
G, — TYFpHY YyTKa3yBYaHIIHK.

Arap Y3rapTHpPrHYHHMHI YHKHIOHra OpPajiK 4YacToTa Ky4dJlaHMIUH
Hepuica, My Ky4iaHuiira HucbaTaH KHPHII TOKMHM OJIMLI MYMKHH,
gAY XaP KaHnail yacToTa Y3rapTHPrHYHMHI YMKHIUJATH Ky4JaHHILNA
YHHHI KHPHIIIArH TOKKa ¥3 TabCHpHHM KypcaTap skaH. bynjai tabcup

apanallTHPTUYHHAT TECKApH YTKa3yBYaHIHIH Tydaiinu coaup 6¥mazuu.
11.3. YacroTa y3rapTHPru4JIapHHHAT TYPAAPH

IOxopuaa scnatu® YTraHMMHU3AEK Y3rapTUPTHYWIAPHHHT acoCHii
sneMeHT/Iapu: JHOJ Ba TpaH3ucTOpiapAup. Bymap opacuparum acocwii
¢apk LYKH, TPaH3UCTOPIM ¥3rapTHPrawiapia KHPHII KyYNaHWIIHHH
YUKHOIJArd TOKKa HHcOaTaH TabCHPH, YHKUINZATH KyWIAHHIOHH KH-
pHIiard Tokka HucOaran tabcupuiad Gapk xunamu. Juommu Yarap-
THpryviapia sca Oynpai smac. YiapAa OMOAra KHPHLIZATH Kydia-
HUIOH TabCHD 2Tap JKaH, TOK ¥3 KHUHMaTHHM Y3raprmaiigu. Jlemak,
auoAra Ky4IaHMUIIADHHHT Xap MKKH TOMOHHMJAH TahcHpu OHp Xuiia
Oyna-Bepap KaH.

Oparpa, TpaH3HCTOp/Iap, CUFMMIIM Ba TYHHENM NHOUIAP CHIHA-
NapHH Ky4daiTupui xoccacura Xam sramup. Ly cabab, ynapnan ¢oiina-
naHu® OMp BaKTHMHI ¥3uJa XaM 4acTOTAHM Y3rapTHpaJuraH, Xam CHr-
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pasIapHU KydaiiTHpajurad akTHB y3rapTridiap Acatl MyMKHH. JIeKHH
ol auoanap 3ca GyHJaH MyCTACHOJHP. Yjiap CHrHaIApHH Kyua-
THPHIL YPHHIa YyJIapHH cycaiiTipaguiap . byngai auoiap acocHra
KypHJITaH y3rapTHpruuiap naccue ysrapTiprudnap ned atananu.

AKTHB y3rapTHpruuiapia, y3rapTuprad actodu Oup BaKTHHHT
y3uza XaMm YacTOTAaHH Y3rapTHPa/H, XaM reTepoauH BasudacHHn yTaaH.
Bywnjaii 4acToTa Y3rapTHprH4IapuHH asTOAMH ne6 aranama. ByHnai
y3rapTHprauiap/ia 4acToTa Y3rapTHil CHTHAN aunad yuKapHIl XonaT-
napu Oup xHiaa oynmaiimu. Ly Tydaiinu anoxuaa reTepoaHHIN Hac-
TOTA Y3rapTHPrHUIapHHU HIUIATIaH MABKYIAND.

Pl

o]
N —— =
Uc A 'E
Uop
ur Kearycn kackaara
'——-;
A =

11.2-pacm.

Kenrycun kackaara

Cl
U:(?{
L

L +Ex

0)
11.3-pacm.
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11.2-pacmna juommy 4acTora Y3rapTUPrHYHHHT CXEMAcH Kypca-
THirad. Cxemana curHan MaHGacH Ba reTepoaHH MO/ 3aHKHPUTa KeT-
Ma-KeT yJlaHTaH. Y3rapTHpHIafMraH CHIHall KyWIAaHHUIMHHHT MaHGan
Oyirad KHpHID 3aH)KHPH Ba PaZMOCHTHAJ Ky4aiiTMpTHUM pacMia Kyp-

CaTHIIMaraH.

11.3-pacMza TpaH3HCTOPIH YacTOTA ¥3rapTHPrHYHHHHT HKKH TYPH

Kypcatuira. 11.4-pacmza aca aBTOAHH cXeMajapH KypCaTHIraH.

c1 |

- C:‘I L:ﬁ >

[ Kearycu kackanm

= r

Kenrycn kackanra

£

—C4

+Ex

6)

11.4-pacm.

11.4. Tnopa 9acToTa Y3rapTHPra<Iap

Awomny yactora yarapTHprudmmar cxemacu 11.5-pacmpma kypca-

THJITaH. YHUHT 9KBUBaNEHT cxemach 11.6-pacMaa K¥pcaTHIIras.

D I

™~ ' r

Tk
Uc Uop c L Co

5 W1 T

IS

11.5-pacm. 11.6-pacm.
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Cxemajars g Ba C ap ApHMYTKa3THWIH JHOTHUHT 3ICKTPOH KOBak
YrTHun JKolHaary YTKasyBYaHIHK Ba CHFHM. L, Ba rJiap 3ca yTKa3rH4
cUMIIap YJlaHAIMraH KOHJard KapuIHIHK Ba HHAYKTHBK. C, ODHOIHH
yuiad TypyBYH YHCYPHHHT CHFHMH. Opatna L; Ba 7y JIApHHHT
KHiiMaTIapH JKyJa KMYAK aMMO yTa IOKOpH HacToTainapia yJIapHH
»pTH6OpAAH TalKapH/ia KOTAHPHII MyMKHH 3Mac.

V3araprupruuiap MO/l XapaKTePHCTHKACHHHHT SIPH YU3HKJIH KHC-
MHIA HMIIALUTHME YY9yH TeTepOJMHHH KyWwIaHHIOH CHTHAT KywlaHH-
pmmpan katra 6ymumumra kepak. Iy cababmu, YTKasyByaHIHK g Ba
curuM Clap CHTHAJI KydlaHMOIHra smac, Oaaku reTepoiHd Kydia-
pymkra HucbataH ysrapaad. Arapja reTepoiHH KywIaHWIIHHH U=
U,cos(w.t) necak, yTkasyBuaHiIuK g (+) Ba CHFUM CrnapHHMHT Y Ky4-
naHuiIra HHcoartaH Y3rapuiuu Kyiinnaraya 6ynanm

g(+)=gy+ Y. gz cosRw,t

i=1
C(+)=Cy+»,Cpcos Rt
1=l

Yacrora y3rapTHpruwiapia AHOAMAPHH HLIALI XOJaTH HKKH K-
puHKLIa OYnanu. Ynap Kyiuaarunap:

1.T'eTepout Ky'WIAHHIIN acOCaH TYFPH TOKHHHI YH3MKIH KHCMHIA
yarapand. YHHHT OHp KHCMHTHHA TeCKAapH TOK KHCMHra YTHIIA MyM-
KiH. Bynpnaii Xxonariapaa KHYHK CUFHMIIM JHOAIAp HILIATHICA oynamH.
Acocuil Bazuda 1y 5rpH YHM3HKIM PE3UCTHB JHOAra IOKIATHIITaHIIHTH
yuyn OyHpmaii ¥3rapTru4iapHH pe3HCTHB HacTOTa y3rapTritiiapH nebd
aTananH.

2. Juomyapra MaHduii apanamTupuin KydwiaHuuy OepHITaHiATH
y4yH IeTepoJHHHUHT KyYJJAaHHIIH acocaH XapaKTepHCTHKAHUHT maH Qi
KucMuaa ysrapand, Oynaail ysraptuprawiapia curiMH KaTta oynraH
JHOJJIAp HULIATHNANH. ByHnail Y3rapTupradiapHi CHFUMIIH y3rapTap-
riudiap neb atananu.

11.7-pacMia Pe3UCTHB 4YaCTOTA Y3rapTrHYHHHT CXEMacH Kypca-
THITaH.
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L1 c2 |L2
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r

11.7-pacwm.

Cxemama L;, C; pe3oHaHC KOHTYpH. Y KHpHII curHan Man6acH
Basudacunu Oaxapamu. L; C, UMKUII KOHTYpH, g, V3WmaH Keiinu
KeJTaJiiraH 3aHKHPHUHT KHPHII YTKA3yBYAHIIUTH.

11.8-pacmMaa nuomnu GanaHc yacToTa Y3rapTrHUNApUHMHI CXe-
Maniapu KypcaTuiraH.

11.8,a-pacmna quon D; Ba D, napra retepoiuH Kyu4JaHHIIH 6P
xunga Qasa Ounan Tabcup stagd. CHUrHan KyuJaHHIIM 3Ca TPaHC-
(popmaTop opkamu kapama-kapiuu (azana Tabcup aTaau. Curuan Kyd4-
NaHWIIA Xap Gup enkanapra kapama-kapim dasaga TabCHp ITaéT-
raHaury TyGdaiing opanMK 4acToTa TOKNMAapH XaM OMp-OHprapHiaH
mabiyM (asara cumkuran 6¥nanu. Tpancdopmarop Tp,HUHT GUpIaMun
dyJlFaMIapHary Toknap Qaszanapu GHp-Gupura kapama-Kapl Gynrau-
JHTH Ty(aiiH, 9MKHIIIArH KydIaHHIl XaM yIapHUHT aiiipMacura TeHT
OYnamu. Tox Ba ymapHuET ¥3apo alimpmacu opkanu uyacrora Oyiiuua
TapkuOHii TAIUKWI 3TYBYHCH y3apo Moc Tymamgd. YHKHIIZard
Ky4JIaHHII 3Ca Y TAIKHII 3TyBYHJIAPHHHT HHFHHAMCH OPKAIH TOMHIIAIHM.
Xyaau mry TNaiTAa reTepoidH KyYNaHWLIH JHOAIAPHHHT eJIKajlapHra
Oup xun (asanap OpKaiM TAbCHP STAH. Ilynnait skaH, reTepoiuH
Kyunasuumia U, Ba fo, 4acTOTaqd CHTHAN KyunaHHIITAPHHHHT ¥3apo
KYLIMTHIIA HAaTHKacHJa XOCHI OYnran Tok i, Ba i, napHHHT (pazanapu
Oup xun Oynamy. 3aHKup CUMMETPUK 6Yiranna yiap dapku HONra TEHT
Oynamu. Hatwiajza ymapHHHT TabCHUPH XOCHT Gynajprad Ky<wIaHHII
yukHiaa 6ynmaiioy.

11.8,6-pacMaary cxema KHPUUIH YHUHI YMKHIOH OWjaH ajMalliTH-
pUITaHja XaM KapaéH JOKOpUaruda Kevajm.
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11.8,6-pacMa KypeaTuirad cxemaja KHPHII Ba TeTEPOJMH Kyt~
naummapd auoa D; Ba D, TapHC(OPMATOPHHHT HKKHJIAMYH Hyjira-
MHHHUHT SIpMHCHAAH TalllKHJI TOIraln KYHPPIK‘-]&HHHI‘ JHaroHajiapura
tabeup oTaxd. Tok i; Ba i JAPHUHI TALIKAJ 3TYBYHJIApH KHPHII Ba
UMKMLI KOHTYpIapH YyJaHrad KYNPUKHHHT JHAaroHaluaaH YTMaimu.
Viap AMOITap OpKani oKHG Gepk 21eKTpo 3amiup XocHT kumay. Hly
cababiaH reTepojMH Ky4IaHHIUH KHPHII Ba YHKHOI 3aHKuUpJlapura y3
TabCHPHHH K¥pcara OJIManIH.

‘3. i _\ ;:

Uc = Uop

te T\I 2

| =]
ur

Lr |

11.8-pacm.

YacToTacu y3rapTHpUIaqurad CUrHai Kyunanuim mioa D, sa D,
napraa Qasanapu skuxatHaaH oup xun 6ynamu. Jnonmap Oup-Oupnaph
PusiaH Kapama-KapliH YJIaHTaHIMKIapH YYyH KydlaHHOLIap, Kapama-
KapLiu 6ynaau.

Tox i; Ba inap pacMaa KypcaTuiaraHHAek ifyHanamu. Yimap TpaHc-
(OpMaTOPHHHT OUpNamMui Yyjiramnapuiad OKuG YTub, y TOKIApHHHT
finFuBaIHCHTa MyTaHocu® 6¥nrad Ky4IaHHII XOCH KUIaaH.

11.5. TpaH3HCTOPJH YACTOTA Y3rapTHPra4JapH

TpaH3uCcTOpNH YacToTa ¥Y3rapTHPrHYHHHHT YMYyMJIAIITHPHIraH
cxemacH 11.9-pacmaa kypcatunran
I

—_

; T L
v 1 OnexkTpoH ¥ E‘—IT

ac606 Liop
1 m-w:u racxan
s

Ur E3

11.9-pacm.

E1

YacroTa Y3rapTHPTHMHHHI HKKHTa KUpHLM Gop. Ynapman OupH
yacTOTACH Y3rapTUpHiIagurad curHan U, y4yH, HKKMHYHMCH 3ca
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rerepofuH Kywianumy U ydyHaup. Bynappan Ttamkapd opaiivk
YacTOTa Kyw€IaHHMIIH, AbHH YHKHII KYWIaHHIUH Y4YH XaM Maxcyc KyTo
Oop. ByHpaii 4acToTa ¥3rapTHPrHYJIapHHHHI ¥3Hra XoC XyCYCHSTH
LIYHJAKH, yJlapAa KHPHIO CHTHAJIMHHUHT Kydiaanuiud U, gad ogataa Gup
Heuya MUHI" Ba MUJLIHOH MapTa KHYUK O¥nany.

1Ty ca6ab, Oy cHrHan KywIiaHHILH FeTepoHH TOKH BAa KyBBaTUra y3
TabCHPHHH Kypcara onmaiigu. lynpaii skan, Oy Ba wmyHra yximani
4acToTa Y3rapruwiapiHH TaXJaWl KHJIMHAETTraHJa KUPHILJArH CHrHA
Ky4JaHHIOH Ba YMKHINJArH OpalHK 4YacToTa KyuyJaHHIUH, I'VE HyKiex
ne6 dapas kumunau. HIyHuHr yuyH xam OyHpail Y3rapTUpray ssexTp
3aHKHPIAPHHH XucoOmadrraH naiTaa Oanuii 3rpH YH3HKIH TEKTP
3aHKHpIap HasapusacuaaH ¢oiiaamaHuil MyMKHH.

Ymymuii Xonaa Y3rapTHPrUYHMHT TaxJIMAM BaKTHIA 3JIEKTPOH ac-
OobNaprHUHT HYKH CHFUMHHH 9bTHOOPra ofMILra TYFpH Kedaau, UyHKkH
Oy CUFUM O3MH-KYIIMH KHpPHIL KywiaHumura 60rmuK 6Y1u6 gacrora ¥3-
rapTHII #apa€Hura §3 TabCHPHHHU KypcaTai.

11.10-pacmna Gananc yacToTa y3rapTHprU4IapUHUHT TYPIH CXeMa-
JIapH KYpCaTHITaH.

11.12,a-pacMaa Tpausucrop ¥T; Ba V7T, napra KoJUIEKTOp Kydlia-
HHIIH OpalMK 4YacToTa f,, CO3NaHraH KOHTYPHHHI MHJAYKTHB FajiTa-
FMHUHI  ¥pTa HyKTacHJaH OepuiraH. Y3rapTHpMJIajMrad CHIHa
4acTOTaCH HUCOATaH CO3NaHTaH KUPHII KOHTYPH TPAH3HCTOPIApHUHT
Gaszanapu opacura ynamran. Iy Gouc, y3rapTHpHNafMrad CHrHajiap
TpaH3uCTOpiapra Hucbaran ¢asanapy 6yiiMya Kapama-KapLidaup.
Tpaszucrop VT3 sunr 6asacura Gepunran rerepouH Kywianumm U, —
Tpanzuctop FT; Ba VT, umur Gasanapura 6up xunga ¢asa ocTHaa
TakCHp 21anu. Tpamsucrop VT3HUHT Toku Kamaiica €k Kymaiica, Te-
rumiga FT) Ba VT, napHHHT TOKH Xam y3rapagud. by yarapuun ynap-
HHUHT XapaKTCPUCTHKANAPHHUHT THIJIMIHHH TeTepOJHH YacTOTacHra
MOC paBHINfia y3rapuumra onu® kenamu. Illy caGaGnaH, rap4d Kyd-
NaHMII OHP BaKTJAa TabCHpP 5TCa-Aa, 4acTOTAHH Y3rapiilura onub
KeNnaJu.

Tpansucrop V'T; Ba VT, napra kyitunran kyunauumap 6up-Gup-
napura HMcOaTaH (asanapu KUXaTHIAH Kapama-KapLid GYiraHiuKIapH
Ty(aling, opanMK 4acToTa TOKMHMHI Tapkubuii xucmnapu Xam Qasa-
JnapH JKUXaTuaH Oup-Gupnapura Kapama-kapuu 6ymanm, ury cababnaun
ynap y3apo Kymmnaau. I'eTepoaun qacToTacMra Moc TOKJIAp Xap MKKH
Tpausuctop VT, Ba VT, napaa dasanapu sxuxarugan Oup Xuija
6ynrannuknapu tydainn ynap y3apo eiminub xeragu. YiapHHHT 9u-
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kumaa Gyamaciamkmapura my caGabaup. Iy Taprka Mouiaiiiura”d
y3rapTuprudiapuy 6anaHc 4acToTa y3rapTrutiiapH neb aTanany.

B)
11.10-pacm.
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FOxopuaa kypunran GanaHc yacToTa y3rapTupruunapuaad Ooluka
KYpHHHLLTH ©OanaHc 4acToTa Y3rapTHpruuiapd xam Oyianu. JlekuH
yiap KaHjai OYJHULTHTHAAH KabTH Ha3ap TeTepojuH Ky<€IaHHUIH
enKanapra Kyiunaértra KydJIaHHLIUIApHHHT Oupura dazanapu OYiH4a
MOC, MKKMHYHCH OHiaH 3ca Kapama-kapuu Oymazu. 11.10,6-pacmua
KypcaTH/IraH CxXeMaja 4acToTacH Y3rapTupHJajurad, CHrHaln Ba
reTepoj¥H KyulaHHLUIApH Y4YyH MyJDKaJUlaHMaH KWpHIL YpHHIApH
anmawrtaprraggup. 11.10,B-pacMa MKKMIaHraH OanaHc/H 4acToTa
Y3rapTHPrHYHUHT CXEMACH KYpCaTHUIIraH IHp.

HA3OPAT CABOJLJIAPHA

1. YactoTa y3rapTuprudHusr Basudacy HuMaaan nbopat?

2. YacToTa ¥3rapTUprduHMHT acocHii napaMeTpiapHHH aiiTHO
OepuHT.

3. TpancdopMaTOpinH 4acToTa Y3rapTHPruyd CXeMacCHHH KeJITHPHHI
Ba YHHHI HIUTAI DPHHUUIMHHA TYLIYHTHPHHT.

4. lvomnu 4acToTa Y3rapTHPruy CXeMacHHH KeNTHPUHT Ba YHHHT
MILIA TPHHIMIIMHEY TYHIYHTHPUHT.
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————————————————————

XII 606. OPATTAK YACTOTA KYYAUTHPT HIJIAPH

12.1. OpajBK 9acToTa Ky4aiTHPrHwiap Xakua yMYMHEH
TymIryH4ajaap

OpanuK JacTOTalH CHIHAJLIapHH KyuyaHTHpHLI YUYH XH3MaT KHila-
qWraH KypHiManapra OpalMK 4acToTa KydaHTHpruwiapH (OYK) neb
aranaau.

OpaJHK 4acToTa Ky4aWTHPrH-IApPHHHT HILIal yKapaéHH JOKOPH
yacToTa Ky4aWTHPrHWIAPHHHHT HINjam kapaénnapuzal (apK KHi-
maiimn. Ammo OYKnap FOUKuapra yximma® Typmd 9actoTa CHIHAI-
napunu oMac, Oanki ONTHHAAMN GeJrHianray Ba KaGys KHIHHAraH OHTT2
OpafKK 4acToTa CHrHajnapiHi kyvaiftupajs, xonoc. OUKnapHHHT CH-
(haTHHH OLIMPHIL yUYH YJapra nonocan ¢unbTpIap ylaHaH.

TMosocamu (GHIBTP MAbJIyM HacTOTara co3naHrad OHTTa EKA y3apo
GornaHraH OHp He4Ta KOHTYpJapjaH TAIUKWI TONraH pe30HAHCIH
cuctemaup. ITojocand QuibTpiap MIINATHITAHIMIH Y4yH XaM aipuM
nafitnapna OUKnapan nojocami KydaiTHpraiiap neb xam aranajiH.
Vnapuu Oaxonaml y4IyH OUInapHuHr KyHupgard mapaMeTprapiiaH
(oitrananuiaim.

— kyuaiitapuin kodpduumentu. Kyuaittupriuna, ozatia Kydai-
THpull K03((QUIHEHTH pPE30HAHC 4YacTOTaCH Oyiinua aHUKIAHAIH.
Jlexnn O‘Hg.ﬂapna yHpaii amac. OUKnapna xyuaiitnpuun ko3@dunaen-
TH YACTOTA YTKA3HII TPAKT ¥pTaya 4acTOTACH1a aHHK/IaHAIH.

— Ky4al THPrHYHHHT TaHJIOBYaHJIMTH. OYK kyuaiTapra4iapHHHHAT
TAHJIOBUAHJIMIH HACTOTa YTKazum HYJIH Ba HHUXOAT pe30HAHC Xapakie-
PHUCTHKACHHUHT TYPT Oypuakka SIKHHJIHIH Ontan OaxosianajiH.

— moskud xo3(pduumentn. OYKnapHuHr cesrnpaurd KymuHda
IIOBKUH K09 HIMEHTHHHHT KuiimaTura S0k Oymany. Iy cababan,
KydaliTHpruyunapaa HiIoxH Oopuya IUOBKHHJIAPHH KaMaWTHpHILITa
XapakaT KHJIHHAIH.

12.2. BEp KOHTYPJIH OPaJHK YacTOTA Ky4ai THPruiIap

12.1-pacmja OHp KOHTYPJIH OpPAllHK HacToTa Ky4al THprU4UHUHD
cxemacu KypcaTHiaraH.
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Onatna, 6yunaii OUK napaa TpaH3HCTOp yMyMHH SMHTTEp Omnan
cxemara ynaHagu. TpansucTopiapHuHr OyHnail ynaHummaa Ky4yaiTup-
THYIapHUHT KydaiTapum koddduuuentd xarra Oynami. bynnman
TALIKAPH, YJApHWHT KHPHII KAPIIAJIMIH XaM JespiH Karra Oymaju.
JlexuH KydaiTHpHLI KO3(HUIHEHTH Keparnjan opTHKYa KaTTa Oy aninu
XaMMa BaKT SXIOM HaTwxkajap OepaBepmaiian. UyHkd KydaldTHpriu-
napHUHT Gapkapopnuru kamaitn6 keramu. Bynra cabab Ky4aHTHpriy-
HHMHT HYKH TeCKapH aJOKACHHMHI TAbCHPH Kymaiinbd KeTHUMAHp. By
KaMYHJIHKHH HMYKOTHIN Makcajula YyJapHH KacKOMIM  YJlaHaaH.
Kackonnd yiaHranja OMpPHHYHM KacKajlard TPaH3HCTOPHH YMYMHH
SMMTTEP/IH, HKKMHYH KaCKa[[ard TPAaH3MCTOPHM 3ca yMyMmuii Oasamu
KITHO ynaHagu.

12.1-pacM.

OUKnapHHHT KOHTYpH, (akaTriuHa OpaJIMK HacToTara CO3JaHraf
6yNraniMrA y4yH KOHTYPAArd CHFHM Y3rapyBuaH napameTpinu Oymuum
wapT 3Mac. TpaH3MCTOP YMKULIMATH KOHTYp KMCMaH aBTOTpaHcdop-
MaTOp/iH ynaHrad. MKKHHYM KaCKaJHHHI KHpHII 3aHXKHPH KHCMaH
carumMi, Cyi, Cy, OpKau ynanras.

12.3. Kenr noJjiocajs OpajuK 4acToTa Ky4aiiTHprayaap

Kenr nonocaymm OYKnapun Kypuimizan maxcaa Xap 6Mp kackajra
TYFpU KelaJuran Ky4adTHpUII Ko3()(HIUEHTHHH HIIOKK Ooprya KaTTa
xkunnb omuaup. Oparaa, kenr nonocand OUKnapna ynapuuHr Tasnos-
YaHJTUTH MKKMHYM Japakany napametp O0¥mu6 Konaau, yHaaH Taukap,
6ynnait OYKsappa pe3soHaHC XapaKTEPHCTHKACHHHM TYFpud Oypuak
IIAKIATA SKAHJIAMIMIIN XaM IapT 9Mac.

OYKnapHuHr camapain HIIam KoOunusTi acocuil mapamerpra-
PH opacuia alnoxXy/1a axaMHsTra ara. YJIapHHHT camMapaly uuiam Koou-
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JIMSTHHH OLIHPHII KT Hapcanapra Gornukaup. byiap opacuaa SHI My-
XuMH Tonocani ¢uistpnapra Gormukmruaup. Uy 6ouc, OUKunapna
Maxcyc nonocanu ¢punurpnap nuiatunagd. Kyiunma nonocaid (¢uneTp-
napu typanua 6ynran OUK napuu KYpHO YHKaAMH3.

1. FOxu y3apo GoznuK koumypaapoan mauKuil mon2arn opanux
yacmoma Ky4aumupauinapi.

12.2-pacMJia 10K1aMacH, y3apo Gofiuk Oynrad KOHTypiapaaH Tall-
ki tonrad OUKHHHT cxeMacu kypcaTHiiras.

Arapra Xap HKKH KOHTYP OpaiHK yacTota Gyiiuda cosnanrad 0yi-
ca, y xonna OUK HuHT KydaiTHpHIin K03)HIHEHTHHHAT KOMILIEKC Ky-
PHHHUIIM Ky#ingaruda oynaau.

i RDIRJZ
J 2 1 .
147" = & + jS(83; +85,)Y82 6, (12.1)

=

12.2-pacm.
By epaa,
. Rd
" \153: '532

KOHTypJap opacuiarn OornaHuin napameTpu, R, =MLl OGornasum
K02 PUIHEHTH

& =241 fo,/55,65
YMYMIAIIraH HOCO3JIaHTaHJIHK.

2. HKKu KOHmMypau CUMMEmpPUK HOCO3NAH2AH KACKaOI OpanuK
yacmoma Kyvaimupauiaapu

Byngaun OYKnapna Gup xackaqHHHI KOHTYPH OpPajiK HacToTalaH
KHYHK OYArad gacrorara cosfaHaau, HKKHHYHCH 3Ca OPJlHK 4acToTa-
naH karra OYnrad gactorara cO3naHajd. YJApHHHT PE30HAHC 3rpH HH-
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3UFH Xap HMKKajla KOHTYPHHHI' PE30HAHC 3TPH YM3HKNAPWHHHI KYIaiiT-
MacH opkamu Tomunagu (12.3-pacm).

SR
K, = 31 - = SR, z
N1+ +3)/65] I+~ 9,)/ 85,1

12.3-pacmra acocan OYKHMHr KydalTupuin ko3pPUUHEHTHHH
anoxuaa-aJoXuja KypcaTHill MyMKHH.

K

12.3-pacm.

3. Xap 6up xackad konmypu yu xui yacmomaza co3NaH2an OpiuK
yacmoma Kyuatiimupauuiapu.

Honocanu ¢unerpnap cudatuaa yura KyWHH KacKaaJapHHHT Te-
THUIIHYA CO3JIaHraH KOHTYpJIapHHH HMILIATHII MYMKHH. By Xomnaa KoH-
TYPNAapHUHr OWpH yacToTa YTKAsHII TpakTH ypTraya 4acToTacura
co3nanaau (12.4-pacm).

Kosnran ukkn xackapauur KOHTYpJapy sca Gup-oupnapura Hucoa-
TaH HOCO3JAHTaHIMMIU cummerpuk Oymamu. Bynnpait OUKnapuusr ky-
HaUTHPHULI Ko3QdHLHEeHTH KyliHaarnya TONHIaau.

BB SR
K=K K, K, = D20
Ja+n? =8+ |1+4

(12.2)
By cuMMeTpuK HOCO3/IaHTaH KOHTYPJApHMHT JKBHBANEHT CYHH-

wura moc kenamd. &=247f,,0.3 - fop OYiiMua coznanran KOHTYPHHHI
CYHHIIINTA MOC KETYBYH YMYMJIAIITaH HOCO3MaHIaHIHKIHP.
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12.4-pacm.

Arapna 7 <43 6ynca, HaTWXKaBHii Pe30HAHC SIPH YH3UFH OMTTA,

7 =3 Gynca, yura Makcumymra ora Gynazmu. Arapaa 8, =2 8;, mapt
Oaxcapuuca, bapya MaKCHMYMIIapHHHL OpJAMHATOpIapH Gﬂp-ﬁﬂppﬂ"a
tenr Gymam. By xomna &1 = 0,5 & 6Ym0, HaTwkapHii pe3oHAHC SPH
ynsuFd ydyH KyualTHpHII KO3(QQHUHEHTHHH KyHnparaya E3mul MyM-
KHH.
oot B B (123)
\/E(’H‘Uz &) 4 pE |y +&Y)

Bynmaii OYKIapHHHT (aszaBuii XapakTepHCTHKaJapH Xap 6up
KacKagHUHT (hasapHil XapaKTEepPHCTHKANAPHHUHT ¥3apo HHFHHIMCH Ky-
puHHIIHAa 6Ynand. Arappa £, = 0,5 & GYuca, 6y XapaKTepHCTHKaHH Ky-
pUHHIIH Kyiinparnia Oyaum.

28
y = —arctg0,5& —arcrgw (]2'4)

Tenrnama (12.4)ra § =0 kuiiMathu Kyiicak, yuana KaCKaIHHHT YMYy-
Muil KydaiTapuL KOOQOHLUHEHTH Kenub THKaH.
1
Ko(3)= 17?;2_'52 -R3,- R, - Ra, (12.5)

Jlemak, xyn kackami OYKnapHuHr Ky$aiHTHpHIL K03 PUITHEHTH
acoCaH XapakTepHCTHKAHWUHT THKIHIH BA SKBHBAJIGHT KapIIHIHKIApTa

OOFJTHK 9KaH.

12.4. Top n0J0CaJH OPAJHK 9aCTOTA KY4AHTHPra1JIapH

Kenr nonocani OUKnapaa acocuii 3THOOpHH Ky4aH THPUIL KO3 (-
¢uunenTara Gepunagu. Top monocand OUKurapaa 3ca yJapHHHT TaH-
JIOBYAHITHK XyCYCHATHTA KYTIPOK axaMHAT Gepunaan. Aciuaa TOp moio-
cann OYKnapna xarTa KydaiTHpHil ko3(QQUIMEHTHHE OJIHII MyMKHH.
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Jlexun Oy KOIDOUUMEHTHHHT KuiiMaTH KydalTHpPrUYNapHHHT Gap-
KapOpJIMTHHH EMOHJIALITHPAIH.

Top momocami OYKnap cudariza pesonanc KydaiiTupruunap,
KOHTYpJ/1ap ¥3apo OOFIHK Oyaran kydaiitupruunap uuwratiiamd. Kyiinna
Top nonocand OYKnapHuHr Typnu xuiuiapy OHiaH TaHHIIHG YHKaMu3.

1. FOxu yy ea kyn 36enonu gpunempoan mawkun monzan OYKrap
Arap OYKnapza 1okH y4 Ba Ky 3BeHONH (PUILTPIH KOHTYPIApHH
HIUTATHLI MaKcaara MyBoQHK Oynamu, Kyiiuaara mapt 6axapuiica,
af 12.6
< :
242 fo ( )

Axc xonza OyHaai KydaliTHPrHYJApHHHT TAHJIOBYAHJINTH OJMii
HUKKH KOHTYpnd OUKnapHHHI TaHJIOBYAHMUTHAAH XaM EMOH OYiub
KoJaH.

12.5-pacmpa (12.6) mwapta Gaxapunapuran OYKHHMHT cxemacu
KypcaTuiras.

o Fifin

T
m Ha L':]
©-

L. 0O
—_—

12.5-pacm.

Kyn spenomn OYKnapHuHT 3BeHONapHHM OAaTAa OJTHIA TCHT
KuuO oJMHanu. Arap 3BeHONAPHUHT COHM OJITHTAflaH oMb KeTca, Xap
Oup kackaIHUHT KydalHTHpUII KodduuenTn Kylumarn hopmyna

Ko=22:XCn) (12.7)

OpKa/l{ TONMJAAUTaH Ky4aHTHpHIL kKos(duiuenTn GupMyHYa Kamaiins
KETaH.

12.6-pacmza 3BeHOJAp COHH Ba T MapaMeTpnapura GorIuK Gyiran
X — HUHT KMIMaTIapuHH KypcaTyBud Yn3ma Gepunran.
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2. Bup kpucmannu xeéapy urempau OYKnap.

12.7-pacmpa 6up kpuctawmd ksapu ¢uabTpm OYKHuHT cxeMacH
kypcatuirad. Bup kpucrammy ksapiyii ¢unstpnap OYKnap yacrora
YTKa3uLl TOJOCACHHH TOP KHIMII ONHII y49yH Huulathaamd. Ksapi
macTHHKacuMoH KHIHO scananu. [InacTHHKaCHMOH KBapLylaH TaIlKHII
tonraH (UALTPJIAPHHHT PE30HAHC YAaCTOTAaCHHH OJaT/a, OpaHK JacTo-
Tara TeHr kuiaub onuuagu Ba L, C nappan scairaH KOHTYpJjap OpalHK
yacToTacHra cosjaHraH 6YnM6, yiaap KBapil IJIaCTHHKACH OpPKaldH OHp-
OGupnapu OunaH y3apo OGornanran Gynamu. KoHTyprnapapo KepakcH3
GOFIaHHIIHH IYKOTHII MaKcaanaa cxemanart (a) HyKTa Ba CHFHM OpKa-
aM Kywiaguin Oepunagd. Y KywIaHHIIHHHI aMIUIHTYJacH CHFHM Ba
KBapll YHILIArH4ap OpacHIard Ky4wIaHHIl aMIUIMTYJacura TeHr Ba (a-
3ajapy HKHXATAaH Teckapu Oynanu.

—Ci':j—cz L> 2w
FL 7

12.7-pacm.

12.8-pacMpa pe3oHaHC 4acTOTANH (PUIBTPHUHT 3KBHUBAIEHT CXeMa-
CH K¥ypcaTHJIraH.
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Lx

miR,, Yor | |ra2
73

12.8-pacm.

Cxemanma r, Cy Ba Ly KBapu mapamertpiapd, R,;, R’ Jap aca
OMpHHYH Ba HKKHHYH KOHTYpJIapHHHT 3KBHBAJIEHT KaplIHiiHkiapu. Mc-
POrapyniIMK COOUp STafUTaH KapUIMIHK KyHuaarkua udoaanasamm:

Fye =7 +m," R, + Ra, (129)
Yacrora yTkasumn monocacunn Rs; Ba Rsp KAapuIMmHMK &piamuaa
Y3rapTHPHIU MYMKHH. ByHHHT y4yH KOHTYpra y3rapyByaH KOHZEHCcaTop
Cp1 Ba Cponap ynanamy. Arapjla KOHTYPHHHT CHFUMHHH ¥3rapTHpHIN
HaTHXaCHI@ SKBHBANIEHT KapIIH/IMK aKTHB TALIKUJ 3TYBUHCH KaMaiica
4acToTa YTKa3sWll ToNocacH Topasgu. By jkapadH comup Gynramma
OKBHBANCHT KapIIMJIHKHHHT PEakTHB TALUKHJI TYBUHUCH OPTHO KeTaju.
PeakTHB Tamkun sTyBunnu KaMalfTHpuIu y4yH CXeMmara KOHIEHCaTop
Cp1 Ba Cpp map ynawran. By koHpmeHcatopiap IIyHAal YiaHraHkw,
YAAPHUHT OHPHHYH KaplIHmurd kymaiica, WKKHHIHCHHHKM KaMasiH.
Harnxana oprrkua peaxtus KapUIMJIMKHE KUHMAaTHHH KamalTupHO,
YHH KaHTa OJNIMHTH XONATHra KeJATUPAIH.
DHILTPHAHT SKBHBANECHT CXEMACH EpJlaMiia Pe30HAHC YacToTa-

Aarn Ky4aHTHpUII KodhduuHeHTHRH Tonmin MyMKHH. Y Kylugarura
TEHTTUP

Ko:S’"lzmstﬁ - Ra, (12.10)

m*Ra, - Ra,
Bynnait OUKnap, rapuu yactora YTKAzMII MOJIOCACHHM TOP KHJMG Gepa
Oicanapnia, amMMO  ynapAa KYIUHM KaHan OyifMda  TAHJIOBUAHIHMK

KOS(POUUMEHTH XM GYmMaiit. Yynki (uabTpIApHH Pe3oHaHC  Xa-
paKTepucTHkacu GHp KkoHTypmu OYKnap pesoHaHC XApaKTePHCTHKACHIA
yxwau. ITyRAHr yays ynapna ¥epu 6ypuatciic KO3 PULIHEHTH KHYUK.

HA3OPAT CABOJLJIAPA

1. OYUKuuHr acocuii Basuacu HUManau nbopat?

2. OYKuuHr acocHl mapaMeTpiapu Xakuaa aitu6 OepuHr.
3. Kenr nonocann OYKnap adsamnmury Humaga?

4. Top nonocanu OUKnap adzannura Humana?
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XIII 606. JETEKTOPIAP BA AMILIMTYIABHH
YEKJIATHYIIAP

13.1. JerexTopaap xaKuaa YMyM#i Tymuysdanaap

Moaynsiusianral pajHOCHIHA/LIAp TapKHOMIaH yJIapHH MOMYJs-
uusnamra cababuu OyaraH MacT 4acTOTANM CHIHAUIAPHH akpaThO
Oepaaguran Kypuamara JeTeKkrop Jied aranaiy.

PammocHrHanmapHi aMIuIMTYjacH, vactoTtacd, (asacH Ba arapia
TAILYBYH CHMrHA] MMOYy/ibCiH Oyica, ummynbcnapu OyiiHya MOy sLus
KHJIMII MYMKHMH. PaquoCHTHa/UTApHH 1Y KYpCaTKHWIAPHHHHT MOXIYJISAIHSA-
JlaHraHnMrura kapad, IeTeKTOp/IapHH aMILTHTY/1aBHH, yacToTaBui, (asaBuii
Ba MMITyNbCH aeb atanamu. Jlekus, ynap KaiicH Typra Taa/utyKmH 0yiMackH
OyHzaH KaTbUii Ha3ap, YJIapPHHHT KyHHIarH acochii mapamerpiapH O¥namm:

— ysaruim  ko3pduunentu. Jlerekrop umkummaara U,o acta
Y3rapyByaH KywiaHHLI aAMIUIHTYIACHHHUHT JeTekrop kupHmmparda Up
MOJYJIAIMANAHraH CHIHAJ KYWIAHHLIH aMIUiaTy/laci HucOaTHra y3aTHLI
koadduunentn ned aTanauu:

Ko = Uno/mU,,
Oy epaa, m — MOIYJALHSA YYKYPJIHTH.

— KHpHII Kapwuiurd. Jerexrop kupumura Gepunagrran Uy, I0KOPH
YaCTOTalNH CHTHAI KYWIAHWUTHHHHT [, IOKOPH YacTOTAIH TOK OHPHHYH
rapMOHHMKacH aMniuTyaacura 6ynran Hucbatura NeTeKTOPHHHT KHPHII
Kapuuaury aeb atananay Ba y Kyingaruua Hojaa sTHianm:

Ziyp = Un/Inmi-

By mapamerpiapiaH TallKapH JeTeKTopiapra xoc Oynrad mapa-
MeTpJiapJiaH pajHOCHTHAJTADHHHT aMIUTHTY (2, 4actoTa, (asa Ba ynap-
HUHT ¥3apo KOMOWHALHSTaPUHUHT OY3HITHINIAPHP.

JleTeKxTopiap, acocaH XapaKTePHCTHKACH SrPH HH3MKIA OyaraH
SlIeMEHTIap/iad TAUIKWI TomraH Oynmamd. Drpi YH3HKIH JJIEMEHTIAp
cupata JOHA Ba  TPAH3UCTOPIAp HIMIATHIALH. JlexkuH alpuM
Xoanapiaa TYFpH 4M3HKIM OyiaraH napaMeTpUK SMEMEHTIap XaM
uiatunagd. [lapaMeTpuK 3JeMeHTIaH TAllKHII TOTraH JAETEeKTOPIapHi
CHHXPOH JeTexropiap e artanamd. JleTekTopiap CHHXpOH Oynagumu &
Gomxka Typiaa GYnanumu, YHJaH KaTbHH Hasap, YJIapHUHT OapuacHTra
y3ura xoc Tanabnap Ky#uinamd, sbHH IETEKTOPIap MOAYJAUHAIaHTaH
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CHTHA/IAD OPACHJaH MOAYJIALMSAIOBYH CHUTHAJUIAPHH TYFPH axkpaTu®
ONUIN Ba YHH HUIUIOB GepHIn AacTnabku U,(r) IaKIHra KenTHpHo
OepHIH Kepak.

13.2. leTekTOpAapHEAT 3KBHBAJICHT CXeMaJIapH

Xap KaHzail JETeKTOpPHH lOKJaMacH TYFpPH UYH3HK XapaKTepHCTH-
KajJid TMacCHB MKKH KyTOnM Oynrad, ymyMaH OIrpH  4H3HK
XapaKTepUCTHKAIHN TYPT KyTONH Aeb Kapail MyMKHH.

dapa3 Kunaiiivk, TYpPT KyTONMHHHI KHPHIIMTa IOKOPH 4acTOTallH
CHHYCOHJaN KywlaHWIl Kyiuiran 6ymcud. TYpr KyTOJM SrpH 9H3HK
XapaKTepUCTHKaNH Oyirannurd Tydaitiun 4MKMIIIArd TOK HOCHHYCOH-
nan 6ynanu. By TOKHMHI creKTpan Tawkusl 3TyBYHIAPH KHPHINTa
Depuiiran CHrHaNHHHT crekTpu opkamu Tonmiaand. HOKknamMaHuHr
KapLIMJIMIHHH JOKOPH YacToTanap ydyH KHYHK KHIHO omuHamu. Iy
cababnan uMKHIIZArH Kywiaeum TapkuOnaa QaxarruHa  Kydia-
HHIIHHHT JOMMHUH TalOKUJI 3TYBYHCH X0CHJ OYnamu.

KupHiinars TOKHHHT OMPHHYM rapMOHMKACHHH — I, OpKaiu Ho-
Aa aTamu3. By xonna TYpT Kytbnu yuyH Kyifiuzard TeHriamanap TH3H-
MUHH €31 MyMKHH OYnamm.

Ini = @1(Upg, Us); 1. = @2(Ung U-), (13.1)
Oy epxa, ¢y, ¢, — TYPT KyTOnuHHAT Xoccacura GOFIHK 3TPH YH3MKIH
(yHKUHATHD;

U-, I.— 1eTeKTOp YHKHUIMArH TYFPUIAHTAH KyUIaHHII Ba TOK.

BHpHHYH TeHIIaMa OpKaNM SrpH UM3MK XapaKTepHCTHKANM Jie-
MEHTJIADHHHT TeOpaHMa XapaKTepUCTHKACH.

Lyt = @1 (Upng), U- - const 6ynranja.

Hxxkuuun TEeHIJ1amMa OpKaJId 3ca AeTEeKTOPJIApHHUHT 'rS'/i‘pHnaqu Ba-
3u(acHHHU JTal/MraH XapaKTepHCTHKACH TOMMIAIH.

1. = ¢y(U.), U,q— const 6ynrauza.

HeTeKTOpJIapHUHT 3KBUBaNeHT cxemacu 13.1-pacmia KYpcaTuiras.

Rig

| fim Uma Fo I}m;}

13.1-pacm.
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13.3. AMIDUIETYAA 1eTeKTOPJIAPHHHAT TypJapH

AmmunTyaasuii getexropnap (AJl) opaciia acoCHH dleMEHTH IHON
Gysiran jaeTekropiap KYNpoK Huuatwiand. UyHkd IHOATH  JeTeKTop-
nap Ty3WIHIUH >KHXATJaH coJa Ba CHIHAJUIADHH MablyM XonaTiapia
wakiapiHy Oy3maii JeTeKkTopraiiiy.

13.2,a-pacMaa ketMa-keT Ba 13.2,6-pacMa napajuien AeTeKTopiap-
HHHT cXeMajap kypcaTwirad. By QeTeKTopJapHH KeTMa-keT €KH ma-
panen ne6 aTamHIIM, cXeMara YIaHTaH IHOJIAPHMHI lOKiamara
HucbaTaH KeTMa-KeT EKH napajien yJaaHranaurara OOrimK,

By HMKKM XWJI JIETEKTOpJApHHHI HINam apaéHu Oup-Oupwra
yxwamaup. Bynap opachpa napajies yJIaHraH [AeTEeKTOPHHHT axa-
MHUATH KYmpokaup. byHra ca6ab cursan MaHOanm Ounan JHOZA opacuja
ranpBaHUK Gornanuiauur Hykmuruaap. AMmo PKK napra xap HKKH
JleTexropiall TypuaaH Xam (ol qaraHuianm.

RV
}
=

Uk Cio Uk +
Rio
U
@SZ _ i

a) 0)

13.2-pacm.

JIeTeKTOPHHUHT HIIJIALI Kapa&HHHA KYPHO uHKamus.

13.2,a pacmaa kypcaTHirad JETEKTOP MHOIHIa KHPHILJArH CHIHAI
KY4IaHHIIH Tabcup STraHia, yHJAaH TOK HMMIy/lbcH yTa OomuraimH
(13.3-pacm).

By TokHuMHr Tapkubuzua [, Ba WactoraiapH @ Ba 2w TeHr GynraH
Toritap 6ynaau. By TOkTapHM TOKHUHI ACOCHH TALUKHJI 3TYBUHIapH neb
kapanaau. TOKHMHT JOMMU# Tamkua 3TyBYHCH fp Kyananum Uy, =IpRio
HU XocHil Kujamu. TOKHMHI IOKOpH 4YacTOTalld TAlUKHJ 3TYyBYHJIApH
kougencarop C,naH yragu. YyHKH, KOHIEHCATOPHHHT PpeakTHB
KapIUHIHTH Oy IOKOPH YacTOTACH TOK YUYH JESPJIH HOJIbTa TEHT.

177



.---- ——————— e e
1]

R R A i
1

|

I--—l-..-—— A~ - ¢

ﬂl o}
o ! a

T
i
!
T
!
0
'
1

i s o il

13.3-pacm.

By aiitunran Gukp amanma GakapuHlLM yuyH KyHHUJard TEHICH3-
JIMK amalira OLIMINH KepPaK, ShHH:

(o B ™ 2 Rumsi@iE)™ (13.2)

By epna, Q — MOmy IALHSHHHT IOKOPH 4aCTOTACH.

IMapannen perextopnapia oknama RAa TYFPUJIAHraH Ky4laHHoI-
JaH TallKapd KHpHINJard UgHMHr Y3rapyuidHH TakKpOpJOBYM IacT
YacTOTalIM TAIOKHII 3TYBYH XaM Oymanu. by KydllaHHII KENryCcH 3JIEKTP
3aHJKMpra TabCHpP OTMacliUrd y4yyH YHra aXpaTyB4H yjlaHaiu €xku
KOHAEHCATOP C'p yJlaHaIH, YHAaH TOKHHHI JOMMHH TaLIKHJ 3TYBYHCH
YT™Maiau.

Tpausucropnu nerekropnapma MOAYJSLHANAHIAH CHIHAJUIAPHH
AeTekToprail Ounad OMp Katopha yqapHH KydaiTHPHII XaM MYyMKHH.
Tpans3uctopnu ACTEKTOPINAp, TpaH3HCTOPJapHH YJIaHHIUIapura Kapad,
yMyMuii 6a3aiu KOINEeKTOPHH Ba yMyMHii SMHTTEpH O6Yiramu.

13.4-pacMna  ymymuii KOJIEKTOPJIH ~ IGTEKTOPHHUHI  CXEMacH
KYpcaTHIraH.

P [ 41
Es T

Uto

-
13.4-pacm.
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JlerexTopnania TPAH3UCTOPHUHT  YTHLI XapaKTepHCTHKacH/laH
oitnananuin MyMKHH. YHHHT YTHII XapakTepHCTHKACH Kyiugaraga

roianaHa .
iy = @(Us)

JleTeKTopiall y4yyH TapH3UCTOPHUHT KHPHII XapaKTePHCTHKACHAAH
xaMm oifanaHuil MyMKHH. YHHHT KHPHIL XapakTepHCTHKACH Kyituza-
ruva udoganaHaiu:

is = P(Us)

By xonja R;Cpiap KHHMaTi KyHHIar# wapt Oyiinua aHHKIaHaI4.

(@C,)" << R, <<(QC,)”

13.5-pacmaa TpaH3HCTOPHUHT SMHTTEpP 3aHKHPHIA TECKapH Oorna-
HuW pasupacuuy Gaskapagurad R;C, 3aHKHp yNaHraH NETEKTOPHHHT
cxeMacH KypcaTHIaaH.

By R;C, 3amHyup ynaujaH Makcaj JeTeKTOp XapaKTepHCTHKACHHH
TYFPH YH3MKKA AKHHIAINTHPHLIIHD. YHAH TamKapH Oy 2JeKTp 3aHXKUp
TAUIYBYH YACTOTAJIM TOK TALIKMJ STYBYHCHHHM KomjeHcatop C; OpKalH
YTHWHHH TabMunnab Gepanu.

13.6-pacMaa yMyMHii SMUTTEPIIH JETEKTOPHHHT CXEMaCH KeTHPHITaH.

Cxemana R, C, (13.2) wmaprra acocaH TaHnaHagd. byHnai
JETEKTOpAap/ia JeTeKTOpIalll YIapHHHT YTHIN XapaKTePHCTHKACH.

, = ((Us,)HUHAT 3rpH 9A3HKITHIATH Tydaiinm aManra omupHiIais.
VMymuii 9MHTTEpIH AETEKTOpIapja Teckapu GOFIaHMIl 103 (OH3HH
tamkua stanu. [y cabab, OyHmait getexTopnapaa KHPUII KapUIHJIHIH
okopu  OYnmagu. AMMO ynapHuHr y3atuimn KodddHUueHTH OupraH
KHYHKIHDP.

i~
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T ] it
c|> +
L MK
13.5-pacm.
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13.6-pacm.

13.4. AMmrTYAaBHI Yekaarndaap

13.4.1.Yexnaruuaap Typaapa

Heitarmd 1e6 xkupum Kyunamum yaraprasia HHKHII Kyuia-
HULIMHH §3rapMac OYIMIIHHN TabMUHNaiiiuray KypHiMara aiTHIaim.
Bapua uexnarnunapnu onuii kuitMaTaap YeKIaruwiapH Ba aMILIH-
TyAaBHH ueknaruwiapra (AY) 6yaum mymkun. OHuil KuiimaTiap yek-
Jlariiapuia YHKHIIArd MHHHMal Ba MakCHMall KydJIaHHLIAP KHiH-
MaTJapMHH y3rapMac Oymumm Tasmunnasagd. 13.7,a-pacMua HKKH
Uspeuaxe B2 Uppeun OYcarasuit yexnanum MaKCHMYM Ba MHHHUMYM Oy Hu-
1a ¥eKIarud KHPHIIHAATH KywIaHHIDHHHT OY/IMIIM MYMKHH OYaran
IaKiapuaal Oupu kentupunran. 13.7,6-pacMua HYeKiaHrad Kyuia-
HHIMHWHT MaKIH KeNTHpUIrad 6ymub yeaa: £, aad f; rada 6ynrad pakr
HATEPBANHAA Uy Kyunabumt Us, e KY9JIAHHIIIAH IOKODH G¥mamu; 2,
HaH Is raja BaKT WHTepBanuAa U, < Upspeauwn OYTAIH, ADHH YeKIarHy
IHKHIDHAAr KYWIaHHIOHWHT y3rapMac (XycycaH, HOJHM) OYnMIIMHH
TabMUHIIAHAH. [;aH f;rada Ba f3aH f,raua 6ynrad BaKT HHTEpBa-
napupa U, Ky4IaHHIIH Uy KYHITQHUILN [IAKNHHI TAKPOPNAIIH.
Omnuit KMAMATIAP YeKIArHWIADHHAHT YMKAIN KyWIAHHIIH [AKIH
KHPHIN KyulaHHIIH IAKIHAGH Kywnanuuas Gapk Kanama; U
Ky<IaHWIIK Tatadra kypa y3rapmac KyuJaHumm opanHkKa ra GyIiaim.
AmmityfiaBuii  veknarnunap (AY) amnaurymacH  y3rapyBuH
cuHycouaan TeOpaHHMIUTapHM dYekiall y4yyH xu3marT Kalamu. AYuu
KHpHOI Ba YHKHIOHAArH Ky4laHHiap guarpammanapd  13.8,a,6-
pacmnapjia kedTHpuiaran. AU YMKMIOZATH KydJaHWIN aMIDTHTYAacH
¥3rapMac Ba yHHHT (azacu Ba HaCTOTACH YHKHILA JAEApIM Y3rapmaiiu.
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Byuaaii 4ekjarnwiap KHPHII CHIHADANArH 3apapii AMIUIHTYJaBHH
yarapuiiapiy Gaprapad knnand Ba gM, OM napHd MocC paBdliga
MOYJIALMSIAHIaH CHIHAJIHHHT HacToTa Ba (hazacura nponopLHOHAl
YHKHII Ky4JIAHHLIIHHE XOCHJT KHTHITHH TabMHHIIANIH.

teed /'I\\,j Uyup sl L
Ly JUHEEHLS
N = M ¢
Uvuf' o x4 “a)f‘ .Z al
’_ﬁ‘t Ugx i ) Uvax =cONSE
NI JAANARAAT
e AN
8)
13.7-pacm. 13.8-pacm.

Yeknall skapaéHH — HOUH3HKIIM, LIYHHHT y4yH OyHAa KHPHII Ky4-
NAHUIIHUHT FAPMOHMK TAIKHI 3TyBUAIapH Byxy/Ara kenaau. AY ynKu-
KA FTAPMOHMK Ky'WIaHHLIHH TabMUAHNAM YIyH Uy, KyWIAHHIIHH HO-
YM3HKIIH Y3rapTUpHINJAH Keliun KApHII TeOpanuuHA OHpHHYH rapMo-
HUKacHHH GUIbTp Epaamuia axpatu® onmHamu. AU cxemacu (13.9-
pacM) ¥3 HuMra HOYM3HKTHM 3amkup Ba (uibTpaan ubopar Gynamu.
Bynjaa (GUILTP 3aHKHDP YHKHIMAA TOKHHHT OMPHHYH rapMOHHKACHHH
axparazi. By Kypuiamazan GuusTp onub Tamianca, y Xonjia OHHi KUii-
matiap uyekiarduu Basvdacuuu Oaxapaau. HOUMSHKIH 3JIEMEHTHHHT
TypHra Kapad aMIUIMTY[aBHii yeKiarudanap JHo/iH €KH  TPaH3HCTOPIH
OVIHIIH MYMKHH.

UxkHp Houtsuxmy Usuk

JNeMeHT OUNNBTP ;I-"'

f

13.9- pacm.
13.4.2. Inoxan aMIUIHTYAaBHIl YeKIara4aap

Juopnu AY (13.10-pacm) KeHHHIH KacKaJ KHPHLIH Ba TPAH3HCTOP
YUKHINM OufaH  KOHTYp aBToTpaHc(OpMaTopiu ylaHraH anoka
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3aHXKUPAH OMP KOHTYPNH KydaliTHpruy xucobnananu. ByHaa koHTypra
E, noumull cH/DKHTHUIN MaHOanu VD  puoj napajuien ynauagu. kK,
Manba ypHura RC-3amxupaad  QolaanaHuig MyMKHH (aBTOMaTHK
CHJDKHTHIUIH  cXeMa), FE; KyuwlaHHI KOHTYpJAard KywIaHHIIHH
JeTeKTopiall HaTH:Kacuaa omuHaau. Bakt goumuii Cy t=RC eTapanya
kara KWaud TaHnaHagM, y Xonfa KOHTypJa KydlaHuil ysrapranuja F,
Ky4JIaHHII Jespau y3rapMaiau.

13.10- pacm.

Huoimn  AYHMHr  Wuutam  npMHUMOE  Kyiiugaruda.  Arap
KOHTYpAarH Kywianum U, < E, 6¥nca, y xosuma FD nuon ENHK Ba KOH-
Typra TabCcHp KMIMaimu. By xomna cxema omuuil Kydaltuprud cuda-
THAa uunaian 8a U=Ky'U,, , 6y epaa Ky'= U,/ Uy, Arap U, > E,
6yaca, y Xonma AMOA ouunanmm, YHHUHT KUPHLI KAPLUMIMIH KOHTYPHH
uryHTiai Gomnaim, KoHTypaaru CYHHIII OpTaji, KOHTYPHHHT 3KBHBA-
JIEHT KapLIHIHTH R, pe3oHaHc kamasgu, nemak, Kp' Ky4alTHpHLI
KO3QPUIHEHTH Kamasgn, Oy AY ypKWIIMATH KyWIAaHHTIHH Jespin
Y3rapmac OYIHILIMHYE TabMuHIA 1.

AMIUMTYaBHH YeKNarudHHHT acocuii XapakKTepUCTHKACH YHHHT —
aMILTTY/]a XapakTepucTuka (AX) xucobnadamy, AX KHPHII Ky4JIaHHIIN
Up y3raprania Hukum xyunawuimm Uy=U,,, HAHC KaHaai y3rapuimduu
kypcata/i (13.11-pacm). Kupumin xywiasumm amrnuTynacH Uy, Gycara-
BHI KywIaHWIIIaH KatTa Oynaranpa xywaiitupria AU cudartima uuuaii
Gowalmey TabMUHNAHIM. AX nieanra xamuanuk SKMH Gyica, nIyHua
cudarmi xucobnanam (13.11-pacmuaru ropusontan unsuk). A4 ammnTy-
JaBui XapaKTepHCTHKACHHHHI IIakiu R,,.g, Kynaiirmara Gormik, 0y epaa
g —MOIHHHT KMPHLI YTKa3yBUAHIHIH. R, g, KymaiiTMa KaH4YanHK Karta
6yica, AX upeasira HIyHYaMK sKUH 6Ynam.

182



UrEUumg ;
/.
1’ Ax
PRl
I
1
0 L;G‘;c Uinp
13.11-pacm.

13.4.3. Tpau3HCTOPJIM AMIVIHTY/JaBHIH YeKJAraLiIap

Tpauzucropiu AUnapuuur Gup Heuya Typiapu Gop: Oup, HXKH
TPaH3HCTOP/IH Ba yMYMHil R, Pe3NCTOPIH, y3rapyByaH CHDKHTHILIH.

Bup mpansucmopnu  AY. Bynmak AY Oup TpaH3HCTOPIH
kyualitupruura  yxwam. Kyvaiitupruuaad ¢dapknd — paBHIIza AY
HOUM3HKJIM  pexumzaa Himaiigu, OyHuar yduyn E  KOIIEKTOp
KYWIaHHIIMHE  outMil  KyualTHpruugan kampok TamnaHamd, Up
KydJAHHIIN eTapiu¥a KaTTa aMmmumTyiara sra Oymami. L=¢(Uw)
TPAH3UCTOPHHHT  YHKHII  Xapakrepucrukanapupa  (13.12-pacm)
y3rapyBYaH TOK JHMHAMHK XapakTepucTukacH (IOKIama YH3HFH)
ynsnarad. U, HUHT KaTTa aMmIUIMTyJacHia EMMIHINN Ba TYHWHHLIH
COXAJIAPMHHHI  MaBXYMJIUIH  KENTHpUO yHKapajWraH KOJJIeKTOp
TOKHHHHI' HKKH KJlaMa KeCHJIMIIHN BY)Ky/ra Kenaziu.

O My Ups

Tysenau coxacs

"
Ygs

Uss=Usa0 4 i
Ugy
¢ Emanww coxacn ] UA’.W ”m Ugs
13.12-pacwm.

Byuna 7, Tox MaKCHMYM Ba MHHHMYM Oyiinva deKIaHraH O6ynanu;
PE30HAHCIH KOHTYpP KOJUIEKTOP TOKMHMHI OMPHHYM TIapMOHHKAaCHHH
akpatagi. Uy > Uge (13.11-pacm) 6ynrannaa /, TOKHHHT KECHIHIIA
ByKyAra Kenau, U,y KyUNaHUIIHHHAT OPTHIIN OHJIAH KOJUIEKTOP TOKH
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OHPHHYH rapMOHHKACHHHMHI OPTHINH CeKMHIamamu, Gy MabJIyM Yera-
panapaa U, HMKHII KywWIaHHWHHA Y3rapMmac OVIHMIIMHM TabMHH-
naigu.

Wkku Tpansucropnu Ba ymymuii R, pesucropmi AUHHHT cxemacy
13.13-pacmMaa kentupuiran, AUHHHT YMKWII KOHTYPHAArH KYYJIaHHIII
VI2 tpausuctop I, YHMKHII TOKH OHPHHYH TapMOHMKACH OpKAJIH
Oowkapunanu. Kupmm  kywnauumuauar (V7] TPaAH3HCTOPHHHT
asacupard KyunaHumn) Typau caTXiapuiaa I, TOKHHHT JHarpaMManapH
13.14-pacmpa xentupuiran. Arap U,,,=0 6¥ica, y Xona UHKHII TOKH
[»= Iy O¥namu, Onatna VT ga VT2 TPaH3UCTOpPJIAp Ba YJIAPHUHI HII
pekuMIapy Oup XHiIJa TaHIAHAM, LYHUHT YUYH i20=1 ;5 O6¥naau. i) Tok
TPAH3HCTOPIAPHUHT OoluTaHUIIN pexcumnapura OornuK. U, KapHil
KywiaHuloH optu® OGopaxu ne6 onuuca, sbvau V711 TPAH3UCTOP
Gasacuaaru myc6ar norenuuan oprea, 6y V7T TpaH3HCTOPHHHMHT &MHia
Gownanuimmra onn6 kenaau, GyHAa YHUHT i,; SMHTTEp TOKH KaMasiiH.
By xyunawnw VTI pa VT2 TpaH3MCTOpNAPHH EIYBYH Ky'JIaHHLIH
Oymrannurn yuys, ynunr kamaitumu V72 TpaH3MCTOPHHHHT AHajQ
OMMJIMIIHHH BYXKYJra KeJlTHpagH, AeMak, i,y Ba i; TOKJIAD OopTajd. I,
Tok V71 tpansucropusn Uy, KyWIaHWIIH &NryHra Kajgap OpTaiu,
Oynna i, = iz, 6ynann. Keliun Usap Kyunauvimususar Ba FT1 Gasacu-
naru (VT1 tpansucTop €mHK) Mycar MOTEHLHAIHHHT HCTAJIFaH opTH-
HWIHIA i TOK Y3rapMaiiH, iyy.. Ta TeHr KHIHO yuuiab Typuianu. Enuk
VTI tpausucropupard i Tok R; R, Ba R, pesucropiap KapuIHIHKIapu
OPKallH aHWKJIaHa H.

13.13-pacm.
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Uwp KyUIaHHIIH HOJTA nucbatan kamaiimm neb6 omcak, V71
rpanzucTop Oasacura MaH(Uil MOTEHIHAN Gepunnn ned xucodbmaimus.
Bynna i,; Tok Ba U, KywlaHHI oprajid, }72 TpaH3ucTop €muia 6ow-
naiign i,» Tok kamasau; V71 tpau3uctop Oasacujard MaH(uil mOTeH-
LMATHHHT KaHaalianp KuiiMatiaa V72 TpaH3uCTOp TYJIHMK €NAIaH Ba i)
Tok Hoyraya kamasyuu. Keiiun VTI Tpansucrop Oazacuiaard maH(ui
MOTEeHIHAT KaH4aauK opTMacHH V7TJ TpaH3HCTOp OYHK, VT2 TpaH3HC-
TOp ENMK Ba i, Tok Hoara TeHr Oymamu. Arap Ug,< E 6ynca (13.14-
pacm), y Xonza i Tok Ba Ul KydlaHHIT Uy, KyWIaHHIIra YH3AKIH 60F-
MUK OYnanu.

Arap U,,,>Eg,. 6ynca i; TOK MKKH TOMOHIIaMa KeCHJIamH, i TOK
OUPHHYH TApMOHHKACHHMHI aMILUMTyHacH U, KyWIAHHIIHHHAT
Yeurmura HucGaTan cekMHPOK opTtagu. Arap U,,,>> E 6¥ica, i TOKHHHT
OWMpHHYH TApMOHMKACH JEApNH  Y3rapMac aMIUIHTY[aJlH  TYFpH
Oypuaid HMnysbcaap wakauia 6ynana. BynapHuar Xammacu 13.15-
pacMIa Kypcaruirad uekjiarud aMmIUTHTy/JaBHH XapaKTepHCTHKACH
KYPUHHUIUHH Genrunaiiu. Uw,=Eg. O¥irania yeknarsy YHKHIIAAArd
Uwco=0,5 IpeR.e 6Ynagu. By epna R, YHKHII KOHTYDHHHHT 3K-
BHBAJICHT KApPIIHAUry. R, pe3UCTOPHHHT KAPLIHIMIHHH Y3rapTHpHO Hi-
naw 6¥caracuuu y3rapTHpHII MyMKHH R, =R, 6Ynranuaa U, Kydiandi
Usup KYHTAaHWIIMHHHT OpTHIIKMra HucbaTtan Te3poxk kamasmu, V11 tpau-
3ucTOp Uy, KyuJIAaHHITHUHT KHYMK KHiIMaTIapuaa €nuiaay Ba YeKiall
OycaracH kamasH.

A i
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¢ 0 E Uiaip
13.14-pacwm. 13.15-pacm.
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V3rapyBuaH CHIKHTMAHILA aMIUIMTYZ@BHii yeknarng 13.16-pacm-
Ja kentupuirad. TpaH3UCTOPHHHT HUUIAHI PEKUMH yUuTa F,p, TABMHHOT
Manbanapu E; , Esy Ba Egp, Ky4naduiinn AJl unuab t{}{lcapanu. Al
kupuil U, KyWIAHWIIMHY ACTEKTOpHaimu. E, xyunanum Uy, ra
Oornuk Oynamd. KHpHIl CHrHAH aMILUIMTY/IaCcH KaH4allMiK KaTtTa 6yica,
E,, KyunaHuIl IIYHYANHK KaTTa Oynagu. Jactnab kupuin Ky4aaHHu
aMIUIMTYAacK KuuHk onuHca (13.17-pacm), 6ynna E,p,~0 Ba Eqn= Egou
6ymanu. AY Oy xona oM KYYaHTHPrHY PeKUMM/IA HLILIAH .

Upyp KydiaHHLl opTranfa iy, Kyunawum opramu Ba GHHOGapHH
E, gy, KydnaHH ITHAHT KYTOH Egoy KyWIAHHITHHUHT KyTOUIra TecKapH, L,
KydnaHAH Up KYDTaHHOIHHHHT  KaTTa KuiMaTaapHia KaMasiiu, fuy;
YHKHII TOKMHHHT Kecuiuiny Oouutanamu. U, KydlaHHLIM KaH4aIHK
KarTa 6¥/ca, TPAH3UCTOP YHKMILI TOKH 6 kecHin Oypyard myHYaMK Ki-
4HK Oynamu.

Ilynpail Kunub, y3rapyBYaH CH/DKMLUNK aMIUIMTYXABHH Yeksa-
ruaapia Uy Ky4IaHHII OpTrania Kavaaiaup U, = Uge KuiiMataan
Gowab GMp BaKTAA fuug suaxc TOKHHHT OPTHLIH Ba @ OypuakHUHI KaMa-
HHIOM X0JaTH Ky3aTHIIanH.

AUgWHr YHKHIIMCa YHKHII TOKH OHPUHYH rapMOHMKacH [, HH
ak-paryB4H TeOpaHHIl KOHTYPH KyHuNaau, YHKHMLIZArd KyuIaHuiin
Ussiis=I 1 Roxs OF1AIH. D1 =tuuymax' 0y (6) 6ynravmurn yuayH U,y KydlaHH-
UIMEEEr OPTHUIA OWIaH YHKHII TOKH OHPHHYH TAPMOHUKACH ifyugaaxc
Tokuuur yeull cabadnu oprany Ba 6up BakTaa ¢ GypUakHHHI Kamaiin-
WM xpcobura KaMasi, MablyM IIapOMTiapAa TOKHUHT I, OWpHHUHM
rapMoHMKacH aMIHTYACH JesApIId yarapmaiigu.

Tpax-
-------- = 3ucTOp
Uknp \ jUnp+ED!
| ! EBow E1
N
Ekjw
13.16-pacm.
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V3rapyBuan cuupKMTHIUIH AY HHHT aMIUIMTYAaBHil XapaKTepHc-
tukack 13.18-pacMma xentupuirad. AJl ysaTHml  KO3((QHUHEHTH
Ky=Kjopm 6ynran AX upeanra skiut 6ynamn Ky > Kjjopm Oynrannia Ba
Upyp Kyunanuun optrauuga Eg, Kywianuw Kyepm Aarura HucOaTaH
TE3pOK OPTafH, OYHNA lyuy;yaxe TOK KaM y3rapaam, KecHI Oypdaru aca
te3 kamasnau. Ilyuuur yayd I, Tok ammmdtynacd U, Ky4wIaHHII
OpTraHja KaMasjy Ba aMIUTHTYJa XapakrepHcTHka Kusnurd Us. JaH
Goumad kamainbd Gopas.

Uun "
K Kﬂ<KﬂOﬂT
Uumk o Kﬂ ont
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: Kn >Ka orr
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g :

UG? s Uknup
13.18-pacm.

13.5. ®a3aBuii JeTeKTOp Ba YJIapHHHAT TypJIapH

dazasuii gerexkropmap — ®©.J1., dazacu Gyiinya momynsuHAIaHIaH
CHTHAJUIAPHHHT KY4WIaHHUIMHH MOJAYJIALHANAIITHPral HucbaTtaH mnact
YaCTOTAJIM CHTHal KywiaHuwura y3raptub 6epanu.

DA nerexTopnapHi KyTOiiapHra KyHuaard CHrHamap,

Hepunaérrad onti KyTonu neb kapanaau (13.19-pacwm).
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U = Uy cos (w;t + @) Us = Uy cos (st + 02) (13.3)

——

l m (DJ_I ] Tk

Uzl

13.19-pacm.

By xyunauuuuiappuau 6upu, macanau, U, JEeTEeKTOPJIAHYBYM, HKKHH-
49UCH, sbHH U, TasH4 KyunasHIOH OYVnHO Xu3Mmat Kunaau. Hartuxasuii
Kyuianaw U; Ba U,mapHMHr ¥3apo KYLIMJIYBH HATHXKACHJA XOCHI
6y nanu.

Uuwg = KUy Unz cos [(w;—wp) t + (p; - 92)] = KUpy Upy cos @ (]34)
Oy epna, K — MyTaHoCHONHK kK03 pHLIHEHTH,

»— hazanap alHMpPMaCHHHHT OHHUH KHHMAaTH.

psHH MKKHTa TapknOuii KMCMZIaH, SbHH (@ ; — @ ) Ba (@, - ®3)
JlapjiaH TalKui Tonran aeb xapau mymkuH. Bynapman 6upununcu U,
Ba U NapHMHT YaCTOTANapHHM aiMpMacH, WKKHHYMCH 3Ca yNapHHHT
Oomnansud  (QaszasapuHMHr aiiupMacu jgeG onuHajM. Hetexkropnam
hazanapu 6yiinya MOAYNALUMANAITAH CHTHAJUIAPHA YYYH ;=@ wapT
OaXkapHIIHILIH Kepak.

®JI napHHHT aCOCHH XapaKTEPUCTHKACH JETEeKTOpMall XapakTe-
pucTakack (13.4) opkanu aunKIanagm Ba 13.20-pacmuaa kypeatuiran.

Ao Ma
-25&7\11/0 \LE/ES': P

13.20- pacm.

DI 1apHUHT acocHii mapaMeTpiiapu KyHugarunapaup.
— AETeKTOpJall XapaKTCPUCTHKACHHHHT KHSAJINIH.
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Sog = d:o | maxc (13.5)
@

— NETEeKTOPHHUHT KyunaHum 6yiinya y3aTHin Koa(QHIHeHTH,

Kop =Uguee (U (13.6)

®J1 nap opacuja Kynpok axamusTra ara OyiraHiapHiaH oupu Oa-

nanc @I napumup. Bamanc @®J[munr cxemacn 13.21-pacMaa kypca-
THITAH.

Jerextop kupuummra U; Ba U, KydwraHumnap GepunraH 6ymuo,
ymappad Gupn U, Tasmu curHams U, ra Teckapd (asam 6ymo,
ukkuH4YMcH U; cundazmiaup.

Bananc MDA uwukummma VD1 Ba VD2 japra  KyHuirad
KywJaHdluiapaiinpmacura Tesr 0ynaau, sbHH

quc :Unl'UilZ

un
13.21-pacm.
13.6. YacroraBmii feTeKTOpP Ba YJIAPHAHT TYP/JIAPH

Yacrorasuil etexrop — U/{nap uoinait skapagaura kapad yiap Hac-
ToTa-aMIuuTynaBuii — YAJI, wacrora-gazaBuii — YD]I, uactora-nM-
nyasciad — YU]T Typnapura 6ynunany.

YJI napHUHT acocHii napaMeTpH

dU gy
Sug =021 1 = fy (13.7)

XapaKTepuCTHKA KUSIHTHAMP.

JleTekToOpall XapaKTepUCTHKACH S-CHMOH Oy naju.

Kupnin xkyunanuimg ysrapmaii xosarasaa YHKHIIZArd KydinaHHII-
HUHT yacToTara OOFMMKIHIH KypcaTaurad kypcatrud Y/liapHHAT acco-
cHil XapakrepucTHKacH GYinb Xu3Mar Kunaad. Y XapakeTpHCTHKaHHHT
UM3MIUIH KMCMH KaH9YaJlMK katra Oysca, UJIMapHHHr HILTam cHOaTH
LUIYHYAIMK axid 6Ymamny.
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13.22-pacmaa KyNpok Kynnanunaauran YJ{napHuHr cxemacH Kyp-
caTHIIraH.

o__jn

Ukup

[Jumi

13.22-pacm.

Cxemana KOHTypnapHuHT OUpH f;=f)+Af, uKKuH4KCH 3ca [r=fAf,
4acToTanapia pe3oHaHcra cozjaHnrad. Jlemak, Xxap HKKM KOHTYp Oup-6u-
pura HucOaTaH rapus CHMMeTpPHK O¥iica-na, nekHH gacToTanapy 6Vitnua
dapx xunamu. By epaa f; xaOyn KuiIMHa8TraH CHrHaj 4acTOTACH/AH
Oupmynya xatta 6¥ica f5> sca kuunkaup. CurHan yacroracu optid 6o-
puly Ounan y OMPHHYH KOHTYPHHUHI PE30HAHC YaCTOTACHTa SKHHJIAINA
Gopaqy Ba y HKKHHYH KOHTYPHHHI 4acTOTacH f>1aH OMpMyHua y30K/a-
wn6 keraau. By jxkapa€n OGUPHHYM KOHTYpAArd KywIaHHIIHHH OpPTHO
OopHIIMra, MKKUHYH KOHTYpAard Ky4JaHWIIMHH 3ca Kamaiind ketu-
mura cababuu 6ynanu. By sapaéuuunr akcu GYiranja, aHMKPOFH CHI-
Hajl YaCTOTacH Kamas Goluiarania y MKKAHYH KOHTYPHHHT YacTOTACH f5
ra sKuHJawa Oopann. BHpHHYM KOHTYpHArd wactotacH f> o9ca
y3oKTamami. By sca uKKHHYH KOHTYpAard KyulaHHIHH OopTHG GopH-
mura, OHPHHYM KOHTYPHMHI KywIaHHLIHHH Kamasi 6opuurdra cabab
O6ynanu. KouTypnapnarn KyunaHum aMIUTMTYZaBHil THOZ JleTeKropura
Oepunann. Hatika KyumaHWIU KOHTypnapiard MKKH KywJIaHHIIHWHT
¥3apo alupMacH HaTWKacuJa XocwJ Oyjgaad. YHH Kyitumaruya
Hopanai MyMKHH:

Ui =U; = U, (13.8)

IOxopuna UM curwamn AM curdanra ysraptupum Ba AJl
épaamMufa AeTeKropiall YCYJWHU KYpHO uukmuk. Duad UM cHraainu
®M curdanra y3raptupuin Ba MGA €paamuzia nerexkropnail yCyaHHH
Kypub duKaMu3.
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Tapxubupa yzapo OOFIHKIH KOHTYPH 6ynran Yl{napru, YDInap
ne6 arayaad. DByHaail J€TEKTOPIApHHHI  CXeMacH 13.23-pacMmza

KEeJITHPHJIraH.

13.23-pacM.

Cxemanaru L;C; Ba L;C, KOHTypJap KHPHII CHTHAIHHH ypTada
yacTOTACHra CO3JaHraH Oyaub, ynap MOIyJIAUMs Y3rapTrHtiapH
pasudacuuu yraiigunap. Moaynsuus OyiMarania HKKHHYTH KOHTYP-
HMHT Kywianuiu Uz, OHpHHYH KOHTYPHHHI KytJIaHHIIH Ujra xapa-
rappa 90°ra onmunra cumkuran Gynagu. Yactora Gfiinua MOAYNALHSA
sapaéuu Gownanranga U, Ba U, Gup-OuprapnjiaH (hazanap CHIDKHLI
Gypuarura kymumua Apra yrapagu Ba Uyy=Uy-Uyp ra TEHD Oy nanu.

JleTeKTOpJIall XapaKTepHCTHKACH S-CHMOH Oymay.

13.7. HacroTa — HMIY/IbCJIH AeTeKTopIap

YK Inap yactoTa GViiHua MOTYIALMAIAHTAH CHIHAT HMITYIbCIap
KeTMa-KeT/HTHra aitnauTHpuanG cyHrpa BakT JAeTekTopH EpAammnaa
JeTeKTopnaira acocjiaHran. MMMyabClapHHHD TaKpoOp/aHHII COHH,
SBHH YaCTOTACH KHPHMII YacTOTacHra MyTaHocuOaup. MMiryabcrnap
coHHra MyTaHocH6 Oyirad YMKHIIZArd —KywIAHHIIHE  HMIYJIEC
xucobnarnujapy OpKamd IMAKUIAaHTHPHO OepHll MyMKHH. Bynpait
AETeKTOpJapHH, OJar/aa HMIYyJbc XHcoOmardd JeTeKToplap nebd
atanaau. lydpaaii netexropiapjaH OHPHHHHI CXEMAacH 13.23-pacmzaa
KeNTHPWIIraH.

JleTekTop acocad ydta KucMjaH uGopatup. Yiap KOMIaparop,
BubpaTop Ba HHTErPaTOPJap/IHp.
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JleTekTop OMEPALMOH KydaHTHPruy acocura KypHira 6ymmo,
KHPHIL CHTHAIMHH KeTMa-KeT HMIyIbcra aitmantupu6 Gepamu. YHIaH
yukaétran ummnynsc HE-M  onepanmscund  GakapyBin pubparopra
kenub TylmajiH.

Kupww Yk
—= KOMIMAPATOP BUEPATOP  —={WMHTEIPATOP

a)

—i—

R
ut HE _% n —{:l:g -
U2 Uunk

1 y
6)

13.24-pacm.

Cxemagaru R; C; HE-M onepauusaCHHHHI BaKTHHH TabMHHIA0
Typaau. Bubparop 4uKMMUAArd UMITyabchap OanaH/UIHIH Ba Y3YHJIHIH
GHP MBEpAa Typaad. YactoracH 3ca KHpHILIArd CHrHal JacToTacHra
Moc Tymaay. MHTerparop xam orepaiioH Ky4alTHprud acocura Ky-
puirad 6ynub, y MMIynbc yacToTackra MpONOPLMOHAN KyWJIaHHIIHH
WaKIaHTHpaau. bynaili neTexkropiapHUHT aXaMHATH ACTEKTOPJIALIHH
10kopu cubatnu 6ynuinpHE Ba Oy JeTeKTOpJApHH ATOXHAA HHTErpas
MHKpOCXeMa IAKJIH A ApaTHII HMKOHUATHHH SpaTajiy.

HA3OPAT CABOJLJIAPH

1. [letextopnapHuHr acocuii Typnapu Ba BasudacHHu aiitn®d
YHKHHT.

2. [Iuomnu AJIHMHr CXeMacHMHH KEeNTHPHHT Ba  HILIALI
NPHHIUIIMHA TYLIYHTHPUHT.

3. Tpanmsuctopiii AJIHMHI CXeMacHHH KEJITHPHHI Ba HILIAIl
NPUHOUIKUHYE TYIIYHTHPHHT.

4. YexnaruuHUHI aCOCHI TypJiapu Ba Bazu(acHHu aiiTHO YHKHHT.

5. Huomu AY cxeMacHHH KCNTHUPHHT Ba MIIJIALI MPHHLMITHHY TY-
IYHTHPHHI .
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6. Tpausuctopmn AY cxeMacHHH KEJNTHPHHI Ba  HILIAM

NPHHLUTTHHA TyLY HTHPHHT.
7. VIKKHM TPaH3UCTOPIH Ba yMyMHil R, pe3uCTOpIH AY cxemacHHH
KeJITHPHHT Ba NILIJIALI TPHHLIWITHHA TyUYHTHPHHT.
8. OHuii ueKIarHYHHHT Kannaii Basudann Gaxapatu?
9. MJlHuHr acocHii Typnapu Ba BasH(acHHH aiTiO GepuHr.
13. YJ{auHr acocHii Typiapy Ba Basu(aciHu aliTHO GepHHT.
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XVI 606. PATMOKABYJI KWJIYBYU KYPUIMAJIAPHU
POCTJIALI

14.1. PocTiiamiBHHT TypJapH

MabnymMkH, Xap KaHIall KypuiManH, KymiajaH, paauo kabyin
KHJITHY caMapaiy UOTAIMHHA TabMUHIALI YYyH yJapra Kyjiail mwapour
spatunaai. Kypunamanapra uouranl MapoWT/IapHHH SXIIHIALL YYYH y
KypHiMajlapHH TallKW] 3Trad 3JleMeHTiap KHHMAaTIapuHHM, acocuii
KypcaTrHWwiapH Ba yNapHHHI X0cCa Ba XyCYCHATIApd TYpiH Hyiuiap
Ounan poctnananu. Poctiaw ycynmapu Typanuamup. JIekHH ynap KaH-
Jait 6¥nMacuH, poctiam YCynnapHHH HKKH KaTTa Irypyxra axpaTHiaiH.

BHpHHYM rypyXra napaMeTpiapMHH POCTHAIl YCYJUIAPH KHPaH.
ITapamMeTnaphu pocTiiall ycyinapi OpKamu pajuo Kabymnam KypHiMa-
JIApHHMHI 4acToTa Ba (a3aBuil XapakTepHCTHKAaNapH KepakiH Mebépaa
MaKUIaHTHPHIIAOH Ba Iny #Hyn Owman PKK camapanu wiumnam
KOOHIHATHHH OPTTHPUNAH.

Mkkueun  rypyxra PKKnapHMHT — 3eMeHTIapHHH 3JIEKTp
PEXKUMIIAPHHH POCTIALI YCyIIapH KMpaJ(H.

Poctnamnuur Gupnaun rypyxura PKITapHUHT 4acTOTACH, TaH-
JIOBHAHIHIHHY, YacTOTa YTKa3WIl KaHAJUTApMHH POCTIAIl KHPaIH.
PocTnamHuHr MKKMHYM rypyxpra sca 1eKTpOH acGOOGIapHMHT OJ-
AHHIAH TaHNAHWIraH 3JIEKTp peXHUMIIAPHHH, alipiM 3JeMeHTIapHU
Tanad OyHUuA ONAMHMAH YpHATHITAH BIEKTP PeXHMIAPHHH TABMHHIAG
TYPHLI, KabyJl KHIYBYM TPAKTHHHI Ky4al THPHIUMHH poCTAalll, alipum
SJIEMEHTJIap OpacHard ajJoKaHH PocTiall Ba X0Ka3oyap Kupaau. By k-
Ki IypyXJaH Talllkapd pocTiam Hiab YHKapHIll TEXHOJOTHK Ba JKC-
[UTyaTallHOH TypyXyapra Xam OynunHamu. By rypyxnapHuHr OGHpHH-
YHCHIa KyPHIMAJIApDHH HULIal YMKApHJIAETraH Xamja TabMHPIA&TraH
naliTaard poctTiammap Kupam. Poctnamumur 6y YCYJIH OpKaJH KypHJ-
MaJapHHHT XapaKTepUCTHKA Ba Napamerpiiapura Kyiuirad TeXHHK
Tanabnap amanra omupunaad. By poctnamr typura mucon TapHKaCHa,
KOHTYP Ba ()HILTpIapHu poctiail, acGoGmapaunr ANeKTPOJIapura
KEepakili 65".T1FaH KyulaHUUUJIapHH YpHATHII, Kackazjiap apo aloOKaHH
co3Jiail Ba OoLIKaNapHy KypcaTHIll MyMKHH.
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KypuimanapHi 9KCIUTyaTalus KHIMHAETraH naitaa Amab 4HKa-
PHUILI-TEXHOJIOTHK POCT/aLLIapaaH dolizanani MaH THIAIH. DKCILTY-
ataums naiitnaa PKKJjapHUHT 4acTOTACHHH, Ky4aHTHPHLI k03t u-
LMEHTHHH, TAHIOBYAHIHK XyCyCHIapHHH Ba LIy kabu KypcarruwIapHH
pocTiamra pyxcar Oepunajiu.

14.2. YacTtoTaHH POCTJIAII

PKKnapuu HomuHan uactoracH Oyiuua cosjaul HMIUTapH
yacTOTAHH pOCTHal opkamd onu® Oopmiamu. DTANOH 4acToTa CH-
daTuia Maxcyc reHepaTop 4acToTacH Eki (OHIAmH CHTHAN 9acTOTaCH
ONMHAIAM Ba IIy yacToTara Takkocnaxagu. JactoracH pocTaHaiuraH
seMEeHTIap KypHJIMAHHHI cXeMacH &K MUIMMH 4acToTacH OViinya TaH-
nanaan. Cyneprereponun PKKiiapaa pocTiaanyB4H 3JIEMEHTIAp cHa-
TH/IA PE30HAHC KOHTYpJIapH Ba reTepoAHAIap ONHHAIH.

Onauugad Gepuirad yactora OYiHYa pocTiall OXHCTa onud 6o-
punagu. AlipuM maHTiapaa sca OJIMHJIaH Oepuiirad HIIYH YaCTOTAacH
Gyiinua Myaiisn xonaraa onub GOPHIHIIH XaM MyMKHH. PocTnams{Ar
gua OMp MyXHM ycy/lapHaaH OMpH KHYMK KaJaMJH Maxcyc CHHTE-
satopnap épaamuaa onub Gopunaguran ycynaup. CHHTE3aTOpIapHHHT
cxeMacH CoJUla, YHH GOLIKapHII KYTl MeXHAT Tanad KHIMaraHIuri yayH
pOCTIALIHUHT Gy YCY/ I pajHo CAHOATH/A KYTIPOK Ky UIAHHIAH.

14.3. YacroTa yTKa3HII OPAJTHFHEH POCTIAIT

Oparaa, PKKnapHHHT TaHJIOBYAHIHK KO3(DOHLUHEHTH YNapHH
noifuxanaérrad naiitaa anoxupa 3pTHOOpra OJIMHAaOH Ba YHH 6np
myaiisH Xomatra kentupwiaau. Jlexnn PKKgmapuu SkcryaTaiis
KUMHHAETraH  DaiTia TalWKH MyXHTAard aHpuM — OMHIUIapHHHT
TAbCHPHAA YNAPHUHT TAHJIOBYAHIMK XyCYCHATIApH Y3rapi0d KONHINH
mymkuH. PKKjapuu my Ba urynapra yxumaul OMAJIGpIaH XHMOA
KHJIHOI Y9yH XaM YJIapHHHT TaHIOBYAHIMK XyCYCHATIADHHH JIOHMO
ky3atnb, poctna® Typunagu. TaHIOBYaHIHK K03 PULHEHTHHH
GOLIKAPUII Ba YHH POCTJIALI YacTOTa YTKA3HII TPAaKTHHH GolIKapHI
OpKaJli amaira OuIMpHIIaziu.

YacToTa TPaKTHMHH OXHCTaJHK OuJIaH POCTJIAHTaHIHIH MakOyI1.
JlexkuH aiipuM naiTiapia JHCKpeT PaBHIIA XaM OOMKapHIl MyMKHH.
POCT/NAIIHA Kyl OPKAlH XaM, aBTOMAaTHK PaBHIUIA XaM OJMMO GopHul
MyMKHH. PocTnaHyB4yH 3JICMEHTNap cadaruaa KyHH YacTora Tpak-
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THraya OYiraH snemeHTnap, OpaiMK 4acToTa KydallTHpruuiap OJjiH-
Hagu. Poctnarmu cudaruaa xsapu ¢unbTpnapn Kyiuranwiamu. Ksapi
KOHTYp cuarHza Oup-OMpn OuiaH KBapl opkamH ¥3apo GormaHraH
KOHTYypllap XH3MaT KHJIaJH. By KOHTypnapHHHT OHp BakTHHHr ¥3Hza
KacKa/JapHUHT OMPHHHHT I0KH Basu(acuHu Xam Yraiiau. Poctnam Xap
HKKH KOHTYpHH OMp Bakraa OomxapuiiiaH Gouutanamu. Kourtypnap
pocTnaHa€rrad mnaiTaa ylapHHHI OMpPHHH XapakTepid KapiudJHrH
CHFMMJIM O¥ica, MKKMHYMCHHHKH 3Ca HHIYKTHBIM OYnanu. ByHHHT
okubaTHza 3ca Xap HKKH KOHTYPHHHI TYJa KapIIHAMIH abcosTioT
KuiiMaTinapu 6¥iinya ¥3apo TeHr 6Ynub Konasepanu, SbHH

Zy =R +ijx; Zy =R +jx

KpapuHHHI YacTOTacH OpajHMK YacToTara TEHI Ba YHHHI KaplIH-
JIMTH 3ca Kylugarara TeHr 6ynanu, sbHu

Zya = Rig + jXua
KBapy Ba KOHYTpJIapHHHI" KapLIMIMKIapHHH XHCOOra oJIMHrania,
Z= ZJ’ + Z2 + sz =2R + Rxe +jxrm

6ynanu. Jlemak, yMyMuit xapumiauk, KBapll 3aHyKHpHlIa comup 6yiran
HCpOorapuHINK KApPIIWIHTHHHHT MKKHJIAHraH KUHMaTura 3KBHBAJIEHT
O¥nap skaH.

KonTypnap Kapmuimurd Ry, 3KBHBAaJeHT KapIIMIMK R,, OwWiIaH
udoa 3THG, R=Ry+y1+& xamma KBapUHHHT acIUTWJIMTHHH Xucobra
0aub, KOHTYPHHHI HOCO3JaHTaHNUrHHM ¢ Jiecak, KBapl (GMIBTPHHHT
9acToTa YTKa3HIIl NOJOCACHHH aHHK/Iall MyMKHH, SHHH

Je 2R
= [ —— 14.1
o Qm[ +Rm1f1+§1] (14.1y

By Teurmamara acocnau® [y HapcaHu aiiTHIl MyMKMHKH, SHHH
4acTOTa YTKA3HIN MOJOCACHHH KOHTYPHHHT HOCO3MHK KO3 ULHEHTH &
opkanu bomkapum MyMKHH. Arapia ¢ = 0 6¥ica, KOHTYpHHHT 4acToTa
YTka3um monocacu MakcuMan G6ynaau. ¢ Hu acta oprrupum6 Gopuiica,
yacTtoTa ¥TKa3Wiu rmosocacH acra topaiiud dopanu. & punr KuiiMaTunu
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KaTTa KMJIMHCEHJIA 4acToTa YTKasHUl IOJIOCACH KBapl 4acTOTACHHHHI
yTKa3MI nojocachra TeHr 6YnH6 Konanu. KackaqHHHT KydaHTHpHII
Koo puLHeHTH KaMaiHHO KeTau.

Arappa PKKpapna TaHnoBYaHIAKHH OoIIKapHIl Y4yH pPagHO
4acTOTa KydaHTHPrHYIAPHHH aTaiiiH Kyl KaHaUH KATHO OnMHAmH.
Bynmait PKKiapunsr xap 6up KaHamiHH TaHJIOBYaH/IHK XyCYyCHATIapH
tTypnuua Oymamgu. By ycyina, TaHIOBYAHIHKHH POCTIAHHIMOKHH
6ynunca, Oynpaii PKKjapHHHET KaOyn KWIMID TpakTH aHYardHa
Mypakkabnamub keTazu.

14.4. KygaiiTHpHII KOG (HIHEHTHEH POCTaam

Kyuaiitupum  xoab¢uumentd  PKKnapun  nolinxanaHaéTras
naiitna TapMuananag. AMmo PKKnapu#a akcrutyatans KHIHHAETTaH
naiiTia uYMKMINZard KyBBaT KeHr JloHpajza Ysrapu0d, onadHAaH
TaHJIAHWITaH KydaiTHpHII Ko3(QHIHEHTHra TaAbCHP STHIIH MYMKHH.
AjipuM naifTnapaa KydCH3 CHTHALIADHH KaOysn KHIALITa Mymbkant-
naHraH KydalTupuin Gepaaurad Kackamap OexociaH KarTa KMHMaTid
CHTHaIIapHu KaGysn KaaHG KodraHjaa y OJAMHJAAH TaH/AHHITaH
Ky4daiTHpHI Ko3ddHUHeHTH, HadakaT OpTHKYA, Oanku 3u€Hiu 6yauo
KONMINM XaM MyMkuH. ByHnait mnaiitnapga PKKnapuusr acocuii
kypcarruunapn émonnamm6b keramu. Illy Gomc xam xap Gup PKKma
yAAPHUHT  KyuaifTHpHl KO3(OHIHEHTIApH pOCTIaHYBYH OymHIIA
kepak. Poctnanysuu anementiap cudaruaa IOYPK, OUK Ba kackaaiap
onuHagu. Kyiinna kyuaiitupuin KoodpGHUHEHTHHH POCTIAHHHT aHPHM
yeyJuiap OuilaH TaHHIIHO YHKaMH3.

MabnyMKH, KydaHTHPrHWIAPHHHT KydalTHpHIN Kod(hdHUHEHTH
Ky4aiiTuprud ac6obuuHr BAX XapaKTepHCTHKalapHHH THKIHIH Ba
FOKHMHT Kapuiunurura Gormuk. Ilysnaii skan, kydaiitupum kosddu-
IMEHTHHH L1y MKKH KYpcaTIiulapHUHI MapaMeTpiapi OpKami amaira
oLIHpHIAnH Jecak MyGosara 6YaMaiing. By HKKH KYpcaTriuHHAT Ky 1ai
Ba colgacH AD BONBT aMmep XapaKTepUCTHKacH THKIHIHHH
pocTnauup. XapakTepHCTHKaHH THKIMIHHH CHIDKHI Ky4IaHWIIH
opxaiu GolKapuiaum.

TpauzucTopnapaa YTkasyBUaHIHK Vz/HH y3rapTHpHII OpKalld
KydaiiTHpuin ko3Q@uuueHTH pocTiananu. by ycyn TpaH3HCTOpJIapHH
yarapmac Tok 6Viinua uuuiaiijurad peXxHMHH Y3rapTHPHII HYJIH OpKaIH
aMaJira OLIHpPHIIAJH.
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IOxopuna k¥pcatnnran ycynnapaau TAlIKAPH, sHAa TeCKapH ajloKa
OPKaJIH, Maxcyc aTTIOHATOp KM KyWIaHHIIHM GYIyBUH 3neMeHTIap
OPKaJH XaM Ky4aHTHPHLI KO3 PHUHEHTIAPHHH Y3rapTHPHLIT MyMKHH.

14.1-pacmpa kyuaiTapun koaddHIHEHTHHH Y3rapTHpHUIL -CXeMa-
JIAPHMHET TYPJH BApHAHTIAPH KYPCATHIITaH.

14.1-pacm.

14.1,a-pacMaa kywaiitupim kosdGHUHEHTHIE POCTIALL, KyHnma-
HHIIHY O6YmyBun anemeHTnap R; R, R; nap opkanu, 14.1,6-pacMma sca
POCTJIAMI, TPAaH3HCTOPHHHI 3MHTTEp 3aHXKHPH 6yiinab oKamgHraH Tok
KHHMATHHY ¥3rapTHpHLI Ba HUX0AT, 14.]1,8-pacMa pocTiiall, KapuiHiHK
R;Ba R; nap opkamu amanra OLIMPUITAJIH.

14.5. Yacrorann aBTomarni PaBHILAA POCTIIALI

YacToTaHK aRTOMATHK PaBHILA pocTiamaad acocHi Makcan:
— OPAHMK HaCTOTaHHHI KHIMaTHHH Y3rapmac cakiab TypHil,
— Y3aTHII KypHIManapy Ba retepoauHja GexocaaH maiino 6ynu6
KOMajnraH CHTHAJUIAPHH HYKOTHIL Ba HUXOSAT,
— KYPHIIMaHH HIIA XoNaTuHy Bapkapop yuunad TYpHIITHKAUD.
YacToTaHW aBTOMAaTHK pocTiain (YAP)napHHHT Huaul skapaéHu
POCTIaHYBYH I€HEPATOPHUHT “acToTacH Y3rapub KonraHaa y poctia-
HYBYH TEHEPATOp Y3WHHMHI HOMMHAJ YacTOTacHAaH KaHuara y3raput
KOJITAaHJIMIMHH aBTOMATHK paBullja yiayauuukaad uboparaup. YAP-
JIAapHHHT caMapalid Hul1alH POCTIIaHYBYH resepaTop 4acToTaCi yHHHT
9TAJIOH YacTOTACHAAH ¥y3rapu® KosiraH KuiiMaTvuu, Iy KMHMaTHHHT
Kosnaurura 6yiaran Hucbaty OMiIaH aHUKNAHATH, SEHU
Ko = Afy / Atk (14.2)
By HucbaTHM aBTOMATHK pocTiall koadduuuenty aed atanaiu.
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Arapjia KOJJHK HOJIra TeHr Gyamaca, pOCT/IOBYH TH3HMHY CTATHK,
aKc XO0J/1a aCTATHK TH3HM 1e0 aTanaiH.

Jemar YAPIapHHHT tapkuOuza acocaH JTANOH HacToTa, VI40B
371IeMEHTH, POCTIOBYH TH3HM OYNIHIIH Kepak. Bynapra KymumM4a crda-
THAA KydyalTHPrd4 KypHiMaliapu, dunbTpIap XaM OYMHIIH MyMKHH.

Cyneprerepoau PKKrapaa 4acToTali y3rapmac ymnab Typuil-
JIHK y4yH OpajiiK 4acTOTaHH y3rapmac yuuia Typuiaan K reTepoauH
yacToTacMHM Mebépnanand. YAP TH3MMIApH HKKH KaTTa rypyxra

OynuHaIH.

L Opajuk 4acToTaHH MebEpalra acocianrat YAP TH3HM-
napu (14.2-pacm).

2. [eTepoJHH 4aCTOTACHHH Mebépalura acocjiaHraH YAP TH-

sumiapu (14.3-pacm).

14.2-pacMaa opaiK 4aCcTOTaHH Kyuaii THPHIraH KyulaHuIIH Y908
sneMeHTHra Oepunagu. By smeMeHTAa YIHaHWIraH +acTora y3ra-
PHILMHKUHT KyuJlaHHLIH y3rapMac Ky4naHuuira alinanTHpHIAIH. By Ky4-
JAHULIHHHT KHiiMaTH Ba MIIopacH Af;, 4YacToTacH Ky4laHHUIHHHHT
KHiiMaTH Ba MuIopacura MyTaHocu® Oymazm. By KyunaHuil y3rapyBuaH
TAIIKHII 3TYBUHCHJIAH To3allaHHara4, yarapMac TOK Ky4alTHPrHYHra
Gepunani. KydalTHprudHHHT acocHil mapaMeTpnapd Ba Kepakih Ky-
yaiTupuin ko3 UUMEHTH POCTJIAHEHT KOHYHHATIApH Ounan aHHK-
nanami. Kydal THPrHYHAHT YHKHIIHAArH Ky4iaHHIIERHD TabCHPH/A
POCTJIOBYHHHHI CXEMacH TIeTepAuH HaCTOTaCHHH y3rapud KoiTraH
yacroTackra MyTaHocu0 paBuinja ysraprapaan. Hatixana OpaiHK dac-
TOTANMHr KUiMaTH y3rapMac yuuia® Typuiaad. by TH3MM aBTOMATHK
paBULIfA HILTaijH. By cXeMaHnHr y3ura Xoc XyCyCHSTH IIYHIaKH, Y
OpaNHK 4acToTa MebEPJIArMyYM CH(ATHAA XaM XU3MAT KiIaH. UyHKH ¥
reHepaTop €KH reTepoJMH HacTOTalapH ¥3 HUIMH J0HpacHIaH qHKUHO
KeTca, cxema ¥yuia 4acTOTanapHH aBTOMATHK paBHIINA KaiiTa 5TanoH

KuliMaTHra MocIalTHpPaau.
Ue fop Uop

POCTNAL 3AHHHPH

14.2-pacM.
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14.3-pacMzia TETEPOAMHHHHT YHKHII Ky4NaHHLIN TYFPUIAH-TYFPH
JJIEMEHTHHHI KMpPHIIHTa Oepunamu. By sneMeHT 4acTOTAHUHI ATANOH
HacTOTajlaH KaH4YaluK y3rapu6 konraHwHH Xucobra onamu. By cxewma,
(akarriHa reTepoAMH YaCTOTACHHHHI VY3rapu® KosiraH KuiiMaTHHH
KOMNeHcauusnab, yacToTaHH aci Xonarira kentuput Gepanu.

FOxopunaa KypcaTHiraH pocTIAlIHHET HKKH YCYJIHAAH TAIKApH SHa
Y/I4OB 371eMEHTHHHHT HIILIALI KapaéHura Kapab uKku Typra 6yinHau.

1. Yacroranu aBro poctiam-YAP.

2. DazaHu aBTO pocTnam-DAP.

FOxopuna xypub unkumran ycyn YAP Tapkubura kupaau. Arapaa
yma ycynum dasanap cumkuwn 6yitnya onub Gopcak, y xonma y ycyn
D®AP tapkubura kupaH.

Uo

Uc fop P
—vi 04K

f APANAITAPIAH fop

T

[ FETEPOAMH | "{POCTIALI 3AHKMPU

14.3-pacm.

14.6. PocTinam 3amskapH 3,1eMeHTIADHHHHT aCOCHI
XapaKTepHCTHKAJAPH

Viuos 3JIEMEHTIIapH poCTiall TH3UMJIApHa YIUOB 3JeMeHTIapH
cudarnna yacTora &xu (asasuit neTexropaapian GpoiaanaHuAAH.
Yacrorasuii ACTEKTOpJIapAa YHUHT YMKHIIHAArd Ky4IaHHIl 4acTo-
TAHWHT §3 HOMHHAN KHiiMaTujan y3rapub KONraH KMIMAaTHHUHT (yHK-
nusAcH, ¢asaBuit JeTekTopnapuga Sca YJAPHHHT YHKHIIMIATH KYyd-
TIAHKII §3apO TAKKOCNAaHAETraH CUrHAIUIAPHMHT (asamapHHUHT CHILKHLI
byuxuuscn 6¥nagu. By JETeKTOPIapHUHT ¥3Hra XOC XyCyCHATIapHIaH
OMpH ynmapjia TasHY KyulaHHIIHHH Oymuuuiuriaup. by TasHu Kkyuna-
HUIIH YI4O0B 3NEeMEHTIIAPHHHMHT 3TAJOH YaCTOTACH BaszudacuHu yraiiu.
IOKkopuaa HOMNApH 3MKp OSTUnraH JeTeKTOPIAPHUHT aCOCHIi
XapaKkTepHCTUKANIAPH:
~ XapaKkTepUCTHKAHWHT KHSUTUTH:
SW=%—,Af:0 (14.3)
(14.3) Hu uwacToTaBuil ETEKTOPIAPHHHT y3aTHIn (GhYHKIMICH je6
atanany. TeHriamazard I€TeKTOp XapakTepPHCTHKACHHUHT HKKH SKCTpe-
MYMH OpacHJard Jactora yTkazuui nojocacu aeb atanagu. By nosoca

200



opanuFua CTATHK XapaKTepHCTHKaHH TYFPH 4M3UKIH e Kapain
MYMKHH.

hazaBuii JAeTeKTOp XapaKTEPHCTHKACHHHHI KHATHIH KyHugaradya
aHHUKJIaHAOH.

!

dU
Ser = d—;,w: xl2 . (14.4)

(14.4) dasasuii feTeKTOpHAHT y3aTHil GyHKuuscH 6Y1HO Xu3Mar
kumand. PazaBuil JeTeKToprapHUHr Oy XapakTepHCTHKACH Ty £ g
opayiuFHa YM3HKIH ae0 omdHamH. by ysaTHI (YHKUMSACHHH alipHM
naiiiapia Qasasuit ysatum QynkuuscH ne6 Xam aranaju. JlexwH
ymyos snemeniapy YAP TH3MMIapHia 9acTOTaHH OFHINIHHH YII4aH-
raunuru cababnu Oy y3atuimr QYHKIHACHHH YHKHIINAATH Ky4wIaHHIIH
yacToTa OFMwWHra Oyiras mucOGatd ne6 xam kapamamd. Uymku Oy
(YHKIHA YacTOTaBHH AETEKTOPNAPHHHT y3aTHII (YHKUHACHIA yXIuall
6ynany.

QOUIBTP YHKHILAATH Ky4YIAHHIDHHHT IOKOPH 4YacTOTAlH TallKuil
3TYBYMCH TETEPOJHHHHHI HIIYH XonaTHra canbuil TabCHp STHILIMIH
tydaitnin Gy TAIIKAI STYBYHHA HYKOTHIUra Xu3MaT KuiuHagd. by
TAIKHI 3TYBYHHH HYKOTHLI y4yH (uiasTprap nomatunand. @unstpaap
RC 3anXKMpujaH TalKua tonrad 6yaub, Gup Eku Kym 3BeHOIH Oynanu
Ba ynap Kyiin yactorany ¢gpuusTpnap ned atanau.

Kyi#in yacrotanu ¢punbTpHUHT cxemacH 14.4-pacMia KypcaTHIraH.

R1

o— g O‘bT
oo

-

a) 6)
14.4-pacm.

Varapmac TOK KydaHTHpPruuiapuia pocT/all 3aHiKHPHHHHT FOKH
¢uabTp BazudacuHu Xam Oakapaau. Arapja YI4oB 37IeMEHTHHHHT BaKT
JOMMHHIMrH kyaa karrta Kwimb Ttannasca, YAPHHUHI HHEPIHOHIHK
xoccacH RC 3penonmapura Gormuk OYnu® Komagd. By OORTHKIHK
POCTJIOBYH 3/IEMEHTIa XaM TerHLLIH Oy iau.

Varapmac Tok kyuaiitupriuun YAP Tapxkubusa y3rapmac TOK Kydad-
THPrHYHUHT Oymumiaurura cab6a® poCTIOBYM 3JEMEHTHHHI HOpMall
HIJTAIIH YYYH YHMA KHPHMIO Ky4JaHWIIMHMHT aHuK Oup Kuiimartra,
(dakaTruna y3rapMac TOK Ky4aiiTHPIrH4d OPKaJH 3PHIITHIIIHK MyMKHH.
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PocrtioBun ogatna, reTepogHH YaCcTOTAaCHHH POCTJIOBYH KYypHIIMa
€pnamuga Mocaab Typunaad. PocTioBMMNapHHHr ummam sxapaéH-
napura Kapa® 9JeKTpOH, OJNIEKTPOMEXaHMK Ba TepPMHK Typlapra
OYnuHany.

DONEeKTPOH pOCT/IOBYMIIAPra PEaKTHB TPAH3UCTOPJIAp KHPAajH.
ByHJiaH TauikapH, 3rpd 4H3HK XapaKTepHCTHKAIH KOHJAEeHcaTopJap,
WH/UKTYBIHKIIAp XaM KHPHUIIH MyMKHH. DTPH YH3HK XapaKTepHCTHKAIH
CHFHMJIAp, rap4d KOHTYPHHM KEHI JOHpala cozjad Typca-aa, JIEKHH y
Xapopatra 4YHIaMcH3IMp. by KaMuHIMKHM HYKOTHII Makcamujia
XO3UPrd ManTaa APUMYTKA3rHY JUOUIAPHHUHT P-TT YTHII OpaJHMFHIAryd
curuMiaH doiinananunany. By Typ anementiaap Bapukan jieb atanajim.

DNEeKTpOMEXaHHK POCTIOBYMIIAPAA TETEPOJUHHHHI YaCTOTACH
JNIEKTPOMEXaHWK y3aTMaiap opkaid poctnaHanu. JlexuH OyHnaii pocr-
JIOBYUINIAP XaA[aH TallKapy HHEePLUHOHIHINP.

Tepmux poctnopymnap acocad KOKOPH 4acTOTAIH KIHCTPOHIAp/a
HINATHIAAM. YIapHUHT YacTOTACHHH Maxcyc HCUTIHYNIap OpKalM Xa-
popat y3rapTHpUnIu® KIMCTPOHHHUHI KaMEPACHHMHI Yn4yamiapd y3rap-
THPHJIAJIH Ba MY OpKanH KIMCTPOHHUHT YaCTOTACH POCT/IaHAH.

Bowkapu6 &xu poctnab Gepysun Kypunma kaujai 6¥aMacuH ynap-
HHHT caMapaji HIUIAITHHH 0axoNoBYH KypcaTkuy — Oy pOCTIaHyBYH
FCHCPAaTOPHHHT YacTOTA ¥3rapHIIMHH POCTJIOBYMHHHI KYy4WIAHHILINIA
HucOaTaH OOFNHKIMIMHA KypcaTaJMraH XapakTepHCTHKACHIHp. VY
XapaKTEPHCTHKAHUHT aHAIIMTHK HOoJacH KyiHgarudaaup.

Af. = @ (4Up)

By xapaxtepucthkanunr rpaduk kypusumu 14.5-pacMza Kypca-
THJITaH.

4 &I
AUgmaws

Nrmahcs
AU

14.5-pacm.

By cratuMk xapakTepHCTHKa OpPKalld POCTIOBYHHHHI Kylinnaru
napaMeTplapHHH TOMHII MyMKHH.

— XapakKTePHUCTHKAHHHI KHAJIMTH,
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dAU (14.5)
By nmnapamerp Jactora MOCTallyBHHH KaHpjaii camapaza
YTaéTraHMUrHHH KypcaTaiH.
— pOCT/JaHyBYH T€HEPATOPHUHT HacTOTACHHH MaKcHMall y3rapuiiy
TONUNALH,
— POCTIIOBYH Ky4JIaHHIITHHHT MaKCHMA KHIfMaTH TONHIIH.
By cTaTHK XapakTepHCTHKA yMyMHH X012 YH3HKIH/HP.

14.7. Ky4aii THpHIIHH ABTOMATHR POCTIAIN

KyualTHPHIIHA aBTOMATHK pOCTall, xaOyJyl KHIHHAETraH CHrHall-
JIAPHUHT CaTXH y3rapud KoJraH WIApPOMTIAPAd XaM PKKapHHHT
YUKMIIMAATH KyulanduHn Gepuiral KHitMaTaa caknad TYpHILIHK Y4YH
XM3AMAT KWiand. YJIapHUHT HULUIANI JKapagHH KydaHTHPrad ac6obnapu
xamaa SIEMEHTJapHMHT XOccalapHHH aBTOMATHK PaBHLIAA y3rapTh-
pulLIra acocnaHrauup.

Arapja kaOyll KHIHHAETraH CHTHAIHHHI CaTXH optub Kerca, Ky-
gaiiTHpHII KO3(DOUIHEHTH KaMasIu Ba akchHH4a. By tabpu KAPnap-
HUHT Ky4ailTHpHIUHH aBTOMATHK POCTJALIHUHI ACOCHH HErH3MHH Tail-
i atamd. KAPIapHHHT caMapaiiri YHKHIIIATH Ky4laHHITHHHT HEC-
Guii ysrapuiny Ouman Gaxonanaau. Y KylHHJaruya Tonuiai

Bi= U'g?,imxc/ Ugn.uua i (]46)

EKH,

o= E yyuiec = P sene
EA‘.\{HH P.'L\!JIM . (14_7)

By epaa, B—sunr kuiimatu 1,1+10,0 opanuruia J—HUHT KuHMaTH
10*=10° opanuruza 6ynanu.

KAPnap xyiingara Typaapra Oy muHain:

— teckapy anoxanu KAPnap,

— teckapy anoxacns KAPap,

— apanaur KAPnap.

Teckapu anokaiu KAPnapzaa poctiaml HHKHIIIATH KyWJIaHHIIHHHT
carxurra Gornuk Gynamu. Bynpmaii KAPnapHH «opKara» pOCTIALLiH
KAPnap ne6 artananu (14.6-pacm).

Arappa KAPnapaa Teckapu ajioka Gynmaca, Oy xonaa poCTIOBYH
KUPHIIIAH Ky9JIaHHIIHHHT caTXy OHlaH Gornuk 6ynamn. bynnaii KAP-
JIAPHH «OJIAMHTA» POCTIOBUHM Aeb aTanaau (14.6-pacm).
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Uatp POCTIIAHYB4M Usn
KYHATUPT Y 3
KAP aamkupm J L :
*ONIMHA® i{g;{;af“;'?‘?“
14.6-pacm.

Bynapnan tamkapu, KAPnap ysnykcus sa HMITYJILCIIH, HHEPLHOH
Ba HHEPUM/CH3, CO/MA Ba yiab KoiryBuH Typiapra 6YauHaH.

14.8. KAP snemMedTIapRARAT acocHii XapaKTepHCTHKAIAPH
Ba CTPYKTYpaBHii cxeMacH

14.6-pacmpaa 6Gapua acocui aNeMeHTNapHHH y3ulla Myxaccamrali-
THpraH Teckapu anokamu KAPnapHuHr CTPYKTypaBuii cxemacu
KENTHPHIITaH.

Cxemaga PKKuunr TYFPH uM3MK XapaKTepHCTHKanu Oyiaru
THKHIIHAArH KyWIAHHLI pOCT/iam 3aHkKHpHIa KYIIHMYa KydadTHprud
OpKanu ky4yaiiTipunany sa KAPHuHT Tyrpunaruuuira 6epunagy. TYrpu-
larvyard KY4WIaHHIIHHHT JOMMHH TapkuOHH KHCMH KHPHII CHIHa-
JMHMHT Ky'4JIaHUIIHTA MyTaHocu6 6ynaau. Kyitn yactotanu ¢puabtp op-
KaJIH a)KpaTHJITaH Ky-9JaHWII y3rapmac TOk Ky4aHTHpPraymja Ky4aiTu-
PUIaZi Ba y POCTNOBYH Kywianum cupatuza PKKuuHr kackananapura
Beprnamu. Kupumnary curnan Ky4IaHHIIMHHAT CATXH KaHYalnMK KarTa
6¥nca, poctiaoBYM Kyumammm XaM IyH4YanuK Katra 6ymanm. Jlexuu
POCTIIAHYBYH KaCKaJHHHI y3aTHIn Kko3()pHLHEHTH IIYHYAIHK KHYHK
6Yynmanu. T¥xTatub Kysouran cxema épmamu KAP umaimr XonaTHHHHT
Golwiannin XonaTura Kaitapunag.

POCTNaHManauraH
Kackan

> [

wnab Konysym YarapysuaH ToK |
3aIKHP KyuafTHpruum |
1

l

i

1

l Eyk

AP aawkupn
!_ DunbTp H T§rpunaruy l-‘——




KAPnapHHHI acocHi XapaKTepuCcTHKanapu OunaH TaHUIIAMH3.
1. PocTnanysun Kyuyal THPrHy.

PocTiaHyR4H KydaiTHpriy Tapkubara pocTianyB4H Ky4alTHPIH4
koadduUMeHTIH  Kackaaiap, Ky4alTHPHIHLIA OouKapuIMaiqHrad
Kackajap, Kackazapapo O0FIOBYH IEMEHTIAp KHPaH.

KyuaiiTHpruy kackajiapjaH I0KOpH Ba OpaiHK 9acTOTajlH Ky4aii-
THPrU4IapHH POCTJIAHIAaHH MabKy/l. UyHKHM POCTJIAUIHHHI Oy ycynsja
orpu 4u3HKIH Oysunmmnap Gyamaiian. PocTnanajuran kackazanap-
HUHT coHH KAPnapHHHr camapany HIulauiapura Kyiuiras tanabnap
OpKaJIH aHHKJIAHA/H.

PocTianaairal KydaliTHpruuIapHHHAT caMapaiy Hinanuay 6axo-
Namga YHMHT KydaliTHPHII KO3(Q@HUIHSHTHHH y3rapTHPHLI KOHYHHS-
THHH OWJIHII KaTTa axamuatra srajup. by KOHYHMAT Ky4aHTHp-
IMYWIAPHUHT pOCT/iaiiinral XapakTepHCTHKACH OPKAIH TOMHIAIH. By
xapaxtepucTika (14.7-pacm) pocTiIaHyBYH Ky4aH THPrHIHHHT Ky4aHTH-
pul ko3duuKenTH OHlaH POCTIOBYH KYUJIAaHHII OpacHjard MyHoca-
OaTHH K¥pcaTagu.

By XapakTepHCTHKa OpKalld PpOCTIall YCyJH pOCTJIaHyBYH Ba
pocTIaHMaii/Iurad KacKa/slapHHHI COHH aHHKnanamu. By mynocabarHH
AHAJIMTHK KYpHHHUIMHK KyHnaaruya udoaanan.

kw,)=TTx@) 1k (148)
i=1 i=1

By epia, m — pocTiaHyBUH KacKaJlaDHHHT COHH;
11 — pOCTIIaHMAHIMTaH KacKaiap COHH.
) U,=0 6ynranza, kyuaiitupum ko3¢ duuueHTHHHT, Up=Upyaxe
6ysiran naiTAard YHMHI MHHUMAaN KuifmMatara Oynran HucOaTHHH
POCTJIAUIHHHT YyKYPJIHTH Ae0 aTanajiy.

KauH

Us

14.8-pacm.

Arappa (14.6) tenrnama sa (14.7) tenrmama opkamu B Ba [
nap auMKinaHajurad OymuHca &xu Oepwiran Oynca, KydaHTHPrHd-
JIAPHHHT POCTJIOBYH XapaKTEPHCTHKAJIAPH.
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Kuaxe , A (14.9)
Kwmun B

mapTHH Oaxapuinn kepak. By XoJjiZia POCTNALIHHHI YYyKYPJIHIH POCT-
JIOBYH KYYJIaHWIUHHHT JOHPACH Ba POCTIIAHYBYH quaﬁTHpFH'-IHHHF Xoc-
canapH OpKaJlH aHHKJIaHaIH.

1. Poctnam 3amxupHaard KydaiiTHpruy.

AllpuM maiiTrnapja, pPOCTIOBYH KYWIaHHLI Kepakjid PpOCTiall yy-
KypJIMIHHA Oepoiamacinurd MyMkHH. ByHzall Xoiuiapaa pocTiail 3as-
XKHpHra KylipMua Ky4aHTHprud yaaxagu. By xywalitupriuy KAPraua
yarapyBuan, KAPnan keiinud ynauran ©Oysica, y3rapmac TOK Kyuaii-
THPTHYH OYTHIIM MYMKHH.

2. KAP Tyrpunaruy.

Tyrpunaruy, KUpHIl CHIHAIMHHHI Ky4JIaHHIIHra MOC paBHILId,
OpalHK YacToTa KyuNaHWIIMHH y3rapMac KywiaHumra aitnantupud Ge-
PHII y4yH XH3MaT Kunagu. Tyrpunaruy cudatnza, ogatia JeTeKropaap
KyJlaHHJaay, aifHukca, JUOMNMH JeTeKTopiap KYIpOK HILjIaTH/Iamu.
ByHpail meTexkropsiap y4yH KapUIMAMTH KaTTa OyiaraH 10K HLUIATHIAM.
Bynnan Maxcam ynapHMHT y3aTull ko3(p@QUUHEHTHHH OHpra SKHH-
JIAIUTHPH ILUTHKIHD.

3. Yuuiab Konuio cxeMacH.

Kyunanumneu yuoad kKomum cxemacH Typauvagup. 14.8-pacmpia
KyWIaHHIUHH OYnuIl ycynu opkanu yuutad KomyBYH cxema Kypca-
THIITaH.

CxeMaza xywiaHull Kapuniidk R; Ba R; napaa OynuHaau.
Kapumiik R, TYFpUnard4HHHI 10KM Bazudacuuu Oaxkapanu. Pesucrop
R4 Ba xonzencarop Cy KAPHRHT dunsTpnapuup.

c1

1]
o 1

o] L

-1
N
o

R1

J’::z s ]:3 us

L

4. KAP dunprp.
DuNbTp pocTiiall 3aHKHPHHUHT HHEPLMOH XoccacHHH aHHK1a6 Oe-
pamu. ByHjaH Talkapy, y MKkHTa Basudanu Oaxapau.
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]. Opanuk yactota Ky4IAHHIIHHH To3anad, my 4acToTa oyiinua
TecKapH ajJoKaHH HyKoTaaH.

2. Arapa ammMTyAacH G¥iiuua MOAynAUMAIAHIAH CHIHAL Kabyn
kunMHHG Konrynaii 6ynunca, KAP TyrpunarsuuHiHr I0KHAQ y CHIHAN-
HHHI XaM y3rapyB4aH, Xam Y3rapmac TALIKUI STYBYHCH Naiz0 Oynany.
[Ily ukku TapkuOMii KHCMHM POCTJIAHYBYM KacKazira Oepunajurad
GynuHca, CHrHAJIHH Ky4aHTHPHII JKapa€Hujla CHTHAl ASMORYJALHSA-
manub Koyaau. ByHaail Xonnapaa pocTiall 3aHKHPH CHTHAIHH OXHCTA
Y3rapulIATa KaplinIHK KHITAH. Bysjan Tamkapu, MOy IALHA KOHYHH=
uu xaMm yaraptupub robopann. KAPnapna wy xoauca COAMp 6ynmac-
JIUCH y4yH yiapaa GuibTpiap KyJIaHHIaq.

HA3OPAT CABOJLIAPH

1. PKKKnapaa KynnaHulamurad pocTiaumiap TypiapHHH aiftub
YUKHHT.

2. YacToTaHu pocTiall YCYJUTADHHH KENTHPHHT Ba HIUjall MpHH-
LHITHHHA TYLIYHTHPHHI.

3. Poctiamn 3amkKHpH 3J€MEHTIapUHHHT acOoCHH mapaMeTpiIapHHH
aiiTHHT.

4, KyyaiiTHpHIIHH pOCTIall yCYJUTAPUHA alTHHT Ba HILIALl IIPHH-
LUITHHA TYITYHTHPHHT.

5. ABTOMATHK POCTJIalll XyCyCHATIAPH HUManapian ubopar.

6. KAPHuHr TapkuOuif cXeMacHHH KeNTHPHHI Ba HILIALl TIPHH-
LHITHHH TYLIYHTHPHHT.
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XV 606. PATAOKABY.JI KHJIMII KYPUJIMAJIAPHHHA
MACO®AJAH BOIIKAPHIN BA HA3OPAT KUJIALL

Panuo 37ekTpoH BocHTanapra kaOyn KHJIHIIHMHI ITapaMeTpJiapH,
XapaKTEPHCTHKAIAPH Ba PEKHMJIADHHUHI POCTIAHHILUIADHHHHI JKOPHI
STHJIMUIH, YNapHu macodazan Gomkapuiura HMKoH Gepam. Macodanan
Gomkapum (MB) nefiunaguran Gynmaii GoluKapuliap XaM MaHLLHIi,
XaMm npodeccHonan KabyIKunrauaapaa KeHr KyJUaHuiajiH.

15.1. PaguosmaTTHpHII KAaOYIKHATHYIAaPHHHET Macodaaan
OomKapHm

butra OmHona TuHrnoBud Ounan 6up Heda MeTp Macodamaru
pagHoKalysl KHITHYHUHT OOILIKAPHIMIIN THHIJIOBYHIA OLIMPHIITaH
KylnaWnukHH sipatagd. KaGynkunrudra sKMHIaUIMacaad TypuO, YHUHT
EKHITHIIM-Y3UIIUIIH, KePAKIIH CTAHIHATA CO3JAHHIIH, CO3JIAHMIN YacTo-
TaJlapuHH €171a CaKlall Ba KaifTa SIUMWTTHPHIL, OBO3 TeMOpPHHM Ba
Ky4aHTHPHIIHH pOCTJall Ba ©OlIKA MMKOHHATIApra sra Gynmamu.
AlHikca, MacodazaH Gomkapum cTepeobataHCHH YPHATHII ydyh
Kynaloup, YyHKH JacTypHHM OSIIMTHII JKOHMra HHUcCOATaH amanra
OLUMPHII 3apyp.

Pagnosmurrupuin Kabynkunruanapuna macodazaH 6Goukapuin
YIYH YAbTpaTOBYW Ba uHQpakuzun TeMOpaHHUUIAD HUUIATHIA/H.
VIKTHCOAMH »KUXaToaH, nIyHHHIEK, KOMaHjajlap COHM Ba IOKOPH Te3z-
THKHH XHCOOra ofiraHza HMMITyJibC-KOJ MOIYJALHATH HH(paKu3un
GomKkapuml IHHUANAPH KYIpoK Kymnanunagu. Madpakusun (UK) Teb-
paHuuUIap OHHO JAEBOPNApH Ba yHra skojialuras mebennapna sximu
otunany, Oynza ynap Gomka Gusonapna soiinamran KypH.JManapra
XaJaKUT KWJaZuraH TabCHPIADHM XOCHN KUAMAiad Ba HHCOHNIap
COFIIHFH YYYH 3apapch3 Xucobnauay.

Mudpakusun manbamn MB  Tysummm  cxemacy 15.1-pacmpaa
KeJNITHPHIaH.,

Kaﬁyﬂl{ﬁﬂl"ﬂ‘iﬂlfl Macodanan Gowkapun (MB)  ¥3raptupum
kypcarruanapu (YK) srap tannasamm, yrra moc Goukapuin cHruannapu
konnam Kypunmacu KK1 na ysraprupunu6, yun Macodanan Gormkapu
Y4YH ¥3rapMac Tok kygaHTupruuura Gepumu.
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15.1-pacm.

KyuaiiTHpunrangan KeHHH HMIysbe-kon kerma-kermard  ClI
cBeToMoAra tabcHp Kwiamgu. Ceeroamon Gomkapunamarad KaOyik-
warndaarn OJ1 dortoauoxn iyHamumuaa uHypiaaHams. dJlma xabyn
KHJIMHTAH UMIYJIbCIap KydyalTHPUIAAH, XalaKuTiapian QuibTpiaHa
(TYFpuAaH-TYFpH KyEIU HypIapH, 91eKTp HCHTHII Ba EpuTHIL acGobmapH
Ba X.K.), uexiarduna ammautyga AU Oyiiuga seknanaiu, JekoanaHaid
(JIK). JKnuur unkuunapugard umiyiscnap PKKuuHT Moc poctiam
3anwkuprnapura  Gepriiaju. Mukpo-npoueccopid  OOMIKapHILIA
Kabynkunrnunapaa YK mynsTa KaOyIkuiraaun GoLIKapuil TypiapHHi
KMCMaH EKH TYIHK aIMalITHPHIIH MYMKHH.

15.2.lIpodeccuonan KaOyIKAITHWIAPHA Macodaaan 60MKApAIT

Bynpaii PKKnapna uimHu OOLIKapHIl Ba Ha3opaT KMJIHII Kalyi-
KAITHYJaH KaHzaiinap macodara skoiianman JHCHETYEPTH IMyHKTH
JIIT man amanra owMpuiagd. by aBBanjad OGepuiran jaactyp Oyiinua
HIDXM épnamupa kaOyakuiraudd Oolukapum xucobura paamoao-
KaHUHT TE3KOPJHIHHH OLINPaaH, XH3MaT KypcaTHIMalIWrad paaHo
cTaHIMsUIap KaOynKHIrHuIapiaa XH3MaT KypcaTaqural XoIuMIapHHHT
COHWHH KHcKapTHpajan. DXM Eku omeparopiaH MawiyMm Macodanapiaa
JKOMNaTal panuo-Kabyakuiruyiapra axboportnapiau 6up ToMoHIaMa
KM MKKH TOMOHJIaMa y3aTHLI OpPKalH amajra owmHpHiagd. bupuayu
xoyijaa, ¢axkar tenebowkapum (Th) Koumpanapu ysaTuiajid, HUKKHHYH
XOJIla 3Ca HMINHH HA30paT KWIIHII Y4yH TelleCHrHanusauus axOoopot-
JJAPMHHM Y3aTHII MakcaJuJa TEeCKapH ajloKa KaHani TallKWI 5THJIAJTH.
Macodanan Gowmkapumna PKK #HaHr Xap Oup 6omKapHIl Opraid yayH
aJloXxuza Kojnap koMOGHHALMACH Ky3aa TyTHIAmH, TelneOouIKapHIa
aca, Xap Oup GolKapuIaJHraH CHrHaiara TEerHlUId KOMaHjamap anoka
JIMHMANIApH EKH paJnoKaHaap OpKaid 1000pHIaIH.

TB-TC cursamtapu onatia, GMp aioka KaHaiH E€kH OHp THHHACH
opkaiu ysatunazau. Jemak, PKK Hu TenefomKapuin Ba Tejle Hasopar
KHJIMLIJA al0Ka KaHaJUIAPHHH 3WWIALITHPHII aMaira OUIHPHIIaqH Ba
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TB-TC curHamiapy KeTMa-KeT KoAjaap é&paaMuiaa  y3aTHIalH,
Macodaaas GolKapHIIAa 3ca napasien Koaiap épaaMuia y3aThiaiH.

PKK Hu TenebomKapuun Ba Tejle Ha30paT KHIHII TH3HMH JUCIe-
YHUPJHK TYHKTHJAard Kypuiamanap, anoka kaHajid Ba PKK kypui-
manapzas Hoopar (15.2-pacwm).

B 6| 3

o l—3| Yukapuw Bnoku ‘L J" Kupumuws Gnoku g
O = 2=
EE Asioka KaHanu =5
T 0=
§8 g2
£ s |Tc S &

. TC =
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15.2-pacm.

JucneTyepnik NMyHKTHAAH YHKAPULI GIOKHIA y3aTHIaJuraH ax-
Bopor Gomkapunamuran PKK anoka NMHMS OPKATH y3aTHIU Y4yH
APOKIHM LIAKIra ysrapTupuiagd (KOUIaHagu Ba MOAYJALMANIAHA/N)
PKK HHHr kupuTHII 610KH/1a TECKAPH Y3rapTHprAiiap AeKOUIOBYM Ba
AEMOJYNMALMSIOBYH KypuiManap Masxkyja. KupuTHin 6i0kn ax6opot-
napau [llIman kaGynkuiruura ysaTaau Ba 1nyHHHIZIEK, KaGynkaarH4
ONJ NaHeNHJArd SIIMTHII Ba BU3yal MHIMKaTOPJAPHHH HULIa0 KeTH-
LIMHEH KeNTHpHO uukapamu. Yukapuw Gnoxu Hllra ysatnur PKKnan
CUrHaMHH onami. Kyn comnu xkabynkunruuid PpagHOCTaHUuanapia
aJloKa KaHAIMHHHI CaMapafopiurHHy omupum Y4yH Oapya PKKnapra
XabapapHy y3aTUIN yayH yMyMuil kasan uuuiaTHIaH, sbHi Gup anoka
KaHAIMHHUHT MKKWIaM4YH KaHamap Ounan — 3HWIALUTHPHUL amalira
OLIMpHNIanH. AcocaH, KaHainapHu Kojuu @KPAaTHUUIM  TH3uMIIap
Ky/muiaHunagu. Ynapaa auuk 6up xabynkmirgpdHd OOlIKapuin amanra
OIIHPHNAJWTaH Xap OHp MKKUIaMup kaHAIAAa Maxcyc KOIJIM
KOHOHHAIHS UIUTATHIAH. Kabyn xumum tomonuza [llnau anoka
KaHaIX OpKaJld CHIHaiap mnapamien papvilja KaOymkaiurudiaap
newndparopnapura depunanu. Arap nemrdpanisaian KeHHHTH KOJUTH
xonbunauus maskyp PKK terauum 6¥mca, y xonna TB currannapu 6y
KaOyn-KHJIrH4ra TabCHp KUIIamH.

byuna anpec kopu ¥3 tapkubura xabynxuirnd yuayn TH xoman-
JACHHU oNany EKM afipec Ba KoMaHja HaBGaTma-HaBbaT Gepuany.

Allnan anoxka nuHusAcK 6yiinya yzaTunagurad KOJUii KOMOHHALIMS,
opatna PKK anpecu (6ynaa axGopor ysaruiuimg Kepak), macTyp
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HoMmepn (xabap TYpHMHHM aHHKJIalaH) Ba xabap marHugan ubopart
6ynaau. Xabap MaTHMra HKKHIMK EKH MKKHIHK-YHIMK KOJJard Kym
nosuumsan TH komaHgacH, HKKH TO3HIMAIA KOMaHad XapaKkTepHu
xakuaa Mabiymor, TC MKKH MO3HUMSIH CUTHAUIAp [ypyXH Ba tom-
Kajap KHpUIUKM MyMKHH. MKKH TO3HLHSIH koMaHjanapra «Exuo-
YUHPHLLY, KOLIHPHII-KaMai THPHIID Ba foluKa KoManaaiap KapajiH.

Opatna xabapiard HMIYJIbCIap COHH Ba YJIAPHHHI ySyHIHKIApH
Gepuiran 6ynanu, WYHAHT YIyH, KaOyIKuira4 cHroauiap opajapHiart
naysanapaa Xam, xabap GolljaHHIIMJard MMIYIbCap BaKTHAA XaMm
EKMTMLLM MYMKHH, 6y TH3MMHHHT XanakuTOapOUUTHTHHH OLIHPATH.

TB KOMaHJanapH WKKWJAHTa TacauKiam OuiaH XaM y3aTHIHLIA
mymiun. Hactna® [IT nan PKK ra aapec ysaTHiaan Ba Taii€praHraHl
KOMaHJaHHHI MaTHH y3aTunand. JleKoanaHraHjaH Ba angpec XoTHpara
ONMHTAHAaH cYHr Yma xabapHuHr Y3H TeCKap¥ paBHIIAA JAllra
06opuaai. By epra yHu aBBai y3aTHiraHu OniaH CONHUITHPHIAI.
Vsaruaran Ba KaOyJl KWwiuHrad xabapiap Moc Tylirasaa PKKra
KOMaHJaHH OaXkapuiuiuura pyxcar Oepunanu, y OJHHIAHHIAAH cyHr
Jillra moc Tacaukiam kenagu. TeneOomKapHIl myHaai KypHJIHIIH
MYMKHHKH, jgactna® PKK rypyxu TaHnaHajH, KUYAK Cypyx Ba X.K.
Ilyupaii kKunuG, tana® kunuuagurad PKKan 6omkapuin yuyH TaHnam
Gup Xusl EKM TypJH Koajap KyJUlaHWIanurad Gup Heda GocKuuiapia
amanra omupunanau. TH anmapaTypacHHH y3aTHII yqyH CHMIH EKH
pajauoperie JIMHUAJIAPH CTAaHAAPT KaHAUIAPH HILIATHIHIIH MyMKHH.

PKK Mmacodanan GomikapHil peHMHIAa HILIaraHHAd 3JIEKTpOME-
XaHWK pOCTIArHYIAp Ba KaiiTa yJaruwiap HMKOHUATH Oopiya SMeK-
TPOHJIMApra anMamTHpuanina kepak. T curnamiapu 6yinya KaOyI-
KHJITHY/JIa KyHujariiap TabMUHJAHHIIH MYMKHH: 9acTOTa IHarasoHH
Ba HYHANTHPHITAHIHK AHarpaMMacH KaOyn KHJMIN HyHanHInapuHaHD
tanabnapura Moc aHTeHHanap KOMMYTalHUACH; Hactora Oyiinya Kalyn-
KWJITHYHHHE KaifTa CO3MaHMINK; 3apyp KaOyJ KHIMLI TYpHHH, HyHHHI-
JIeK, OpaJiiK YacToTa TPAKTH YTKA3HII OpANHFHHH TabMHHIaHAUran
3aHKUPJIAPHHHT Kaiita ynaHumM; KaOyJKHIrHY pagHoTpaKTH aHTeH-
HAIOTOPUHU OOLIKApHIU; CHTHAN CATXHHH fowmxkapumr; KAP 3amxup-
JIAPHHM Ba KaOYJIKHITHY YMKHLI 3aHKHPIaPUHUHT KaiiTa yJIaHHIIH, Tab-
MHHOT ManGaH Ba KaGynkuiarud OJIOKIapH APOKITHIHIHHE TECTIH
TeKMUpHULI (HA30paT) TH3MMIIADHHH EKUII Ba y3uul; (aBKyIOTAa X0JaT
TH3UMH CHIHaJIH3aUHUsACHHHHD ﬂpOK.JTHrHl"HHH TEKIIHPHILI, 3axppa
JKUXO3JIAPHUHKT Kaiita ynanumy Ba XK. [llydra yxmam ax6opotmap Il
ra TC curnannapu éprlaMia y3aTHIHLIIH MyMKHHH.
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15.3. KaOy IKm/IrH91apan GONIKapHII BA HA30PAT KHAHII YYYH
MHKPOIPOLeCCOPJaPHHEHT KYJLIAHHIHIITH

Apromamiawtipunrad PKKnap Gomkapuin Ba HasopaT KHIHLI
’kapa€HiapH/ia MHCOHHMHT KaTHAILMIUAAH 0307 KHIaJHraH KypHiIMa-
JIADHUHT KYJANaHWIULIHHH Tanab kunanu. Kartra HHTErpan cxemanap
(KHC) sanru snemenTinap 6a3acHuu Ba CHrHANIApra HULIOB OepPULIHHHT
AHTH paKamilH yCIyGNapuHMHT KeHT KOpHil 3THIHIIH OyHIail Kypmi-
ManapHHHI MHKporporeccop (MK) Ba Mukpornpoleccopiap TH3HMIApH
(MIIT) 6a3acuia ApaTHIHIIAra HMKOHHUAT GEpIH.

PKK Tapkubura kupaguran MIIT sasudanapu, acocan Maskyp Ty-
TYH XOJaT/IapH NapaMeTplapuHH aHHKIIALl, YHHHT XOJNaTJIapHHH Y3rap-
tapum, MIT ngactypu G¥iinmua amoxuna GroKIapHH KOMMYyTauUMsUiain
xucobnananu. Tyrynuunr ¢ynkinuonan sasudacura Gornuk 6ynmaran
PaBHINZIA YHHHT XONAaTIApHHHHI IapaMeTpiapHHH aHHKJIALl, Ma3skyp
TYI'YH TalIKMI 3TyBuUMJapu O¥nran Typiau OnokniapiaH Kenajuray
ax6opoTnap Huruw Ba uuos Gepumnan ubopar. Bynna Typimu Ty3mima
Ba Basudanapu GOyiu4a TyryHnap yuyn MII Typaum commu axbopor
CUTHAJUIADHHHU KaiTa Muutaiau. Mctanran TYryHHUHT XOJaTHHU yarap-
THPHII y4yH MasKyp Ty3uJMara MOC MabiyM COHJarH GOIIKapyB4u
CHrHa/Iap Tanad KHIHHAaIH.

Mapxkasuit 6owkapum Kypunmacu cudaruna MITnan doinananuu
pamo kabyn kunrud Gapua Basudaiapuad pakamIK Gomxkapuin Ba
Ha30paT KWIMII MMKOHMATHHH Oepamu. Mukponponeccopnu Gomka-
PUIIHHHT aCOCHH a(3aJLTHIH YHHHT 5Ky 12 HXYaMIIHTHIHP.

Bup xpucramm mukpo 9XMnap (BMDXM) keur TapkanraH 6yiu6,
y outra kpuctannga MIITHunr 6apya acocuii 3NIeMEeHTIIapUra ara Ky-
punmagup. By snementnapra mapkasuif mpoueccop sieMeHTH, onepa-
THB-TE3KOP Ba IOUMHH XOTHPaA KypPUIMalapH, KHPHII-YAKHII MOPTIapH,
TaliMepJap TakT reHepaTopH Ba GolnKa épaaMyu KypHiMaiap KHpaJH,

BMparu PKKan 3XM opkaun OomIKapHI 0JI0KH

BMOXM KM1816BE48 acocunaru (15.3-pacm) npodeccHonan Ka-
Oy Kuiarng 6ommKapHIl OIOKHHHHT TYSHIMII CXeMacHHH KYpHO umka-
mu3. Maskyp Gowkapuum 6noku (BB) kyiuaaru pasudanapun Gasxa-
pamu: ®CC Ba kabynkunrud K3u dunsrpnapunn Gomkapunr, pakamu
dacTota cHHTesaTopuiaa (PUC) ¥ysrapyBum 6¥mum koa(dunrentin
6yaruunn (YBKB) Gomkapuu, sein PKKiu Oepunran yacrorara cos-
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JAHWIIMHN, XAKHKHH YacTOTAHHHI WH/IMKALHsCH, JacToTanapHu (ka-
HaJIapHU) yiapAaH MCTAIraHHHH KeHHHTH TE3KOp CO3JIaHHILIH XOTH-
paza cakjianl.

Anpecnap OXK OXK
g BM BXM il ‘:)
1 CI WM
BUS i L:. | MawnymoTtnap WHHacK ./
nopTH Gychepn
Bydep HRUEIOH
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MALIYMOTHE €3HW MaLTYHOTIAR I R
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BM2XM KMI1816BE48 Tapkubura Takt reHepatopu (TeGpaHHII-
NApH YacTOTacH TALIKM KBAaplUTH TeHepaTop OpKanH CTabHILIaHTaH),
CAKKM3 pa3spsAIH HKKUIHK cysnap (GaiiTiap) Omian viLaimrans, apud-
METHK — MaHTUKHI Kypuima, yra teskop XK aeiiunaauran 65ta ymy-
MHil BasHdanu perucropiap, JacTypiap XOTHPAcH, HKKH HYHAIHLIIH
kupHuTHII-ydKapuin noptd (USB moprH), MKKHTa KBasH HWKKH HyHa-
JUILUTH KWPHTHIL-YHKAPHII TOPTH, NAacTypilaHaJuraH CaKKH3 paspiaiiH
TaliMep — XucoOnaruyi KHpajH.

Mukponponeccopaun Bbaa pactypiranajuran uHTepdeiicin KHC-
napaat Goiijananuin aJoXuaa KH3UKHII YiFoTaau (nurepdeiic MIT Exn
MIITHUHT Tamky Kypuimanap OwiaH y3apo TabCHPIAPHHH TabMHH-
naliMran anmapat — JacTypuil BocHTanap Maxmyach). Yiap MapkasHi
MIIHH roKcH3NAHTHpHII OuiaH BasudanapHH ysnapura onaiH. by
KMCnapHUHT HII pe)KUMIAPH YJIapPHHHT HYKH PEerHcTpiapHra MabiyM
HKKHJIMK cy3napHu &3unr OunaH AacTypHi y3rapHml MyMKHH. |58E
pacmiary cxemana mactypaanamirad KMCnapnan 6upn KK JUCTIIeH
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Ba KnaBuatypach BUC — koHTponépm xucobmamami. V EMBXMun
KIIABHATYpaHH CKaHEpJall Ba MUCIUTeiila AMHAMHK HHAHKAILNS BazHa-
JlapHiaH 0307l KuJalH, KIABHATYPA KOHTAKTIAPHHWHI «upabeskay
TAbCHPHHH Ty3aTamu. Epramuu UMCnap (zemwmndparopnap, Gydep
anementiap) Ounan Gupranukna KUC HH/IHKATOp Bd KJIABHATYPAaHH
BomkapHI MyMKkuH. AcocHii cenexuns dunsrpnapn (ACD) sa K3
GunbTpIAapuHA Kaiita YTaHHUUIAPHHH GorKapuin yyyH KabyJaKHArnuu
cxeMacuaa BMOXMuunr 1 sa 2 nopTinapu umnatuarad. By moprnap-
HHHI' Xap OWp paspsmu auckper &xn HHTerpan OajkapHIHILIIArH
TPAH3HCTOP/IH KanuT 6ynran Oydep snementura ynaHaau (cxemana
Kypcathnmarau). Xap Oup Gydep smemenTHHMHT YHKHIIH Y3HHUHT
HKPOYH KypHJIMAacH OHIIAH IOKIaHTaH.

BEMOXM nopriapu kaGynkuarmauunr Dapua 3apyp TyryHiapuHH
Gowlikaprm Ba Has0par KHIMII y4yH eTapiu GynMaiiau, UyHHHT YYYH
CXeMajia lacTypnaHaluras napamien HHTepdeiiciu (AITH) nkkuTta KYy-
wumya KM Crap Kynnauunagu, 6y BMDXMuu KYyIHMYa KUPUTHLI —
IHKAPHII NOPTIAPHHU HIILTATHINNA HMKOH Oepagu. M1 mopraapu
KabymKuirny wyacrora cunTesaTopu YBKBcuuu Gomkapuur yuyH,
A2 nopraapn sca PKK wactoranapu xucobnaruumapn Gnokuaan
MabIyMOTIIAPHH Kabyn KUIHII YYYH HIUIATHIAIH. Kabynxunruu EBcH-
HUHT annapaTr KUCMH Ba AACTypuil TAbMMHOTH SrOHa anmapar — jac-
TYPHH MaxMmya KYPHHHIUHAA MaBxy[, WyHHHr yuyH bbaa MIIuusr
KYIUTaHUITHITHHY Camapajopnurd bBuunr Gowkapum JIACTYPHHHHT CH-
dbarti opkanu aHUKJIaHAaH,

TabmunoT Exkmnranay CYHr OupuHYH 610K — HHHenanU3aLus Go-
KH KOMaHIANapHUHT Gakapruuiun 6ouaHamm. By epzna Gapua unrep-
Geticnn KMCnap Aactypnanaan. JIXKnan OXKra 6up kaHua KoHCTa-
HaTallap IOMMHH Y3rapmac kypcarkuwiap &3mma, KaOyJIKHJITHYHUHT
6apua KaMMyTauusiiaHaguray BB 3aHXHpJiapu jacTinabku  xonartra
KaiTa ynaHamu, Gouika onepauusnap xam Gaxkapuiaam.

Keiinn ucresMomuu Gunay uHTepdeiic komanjganap Gnokiapura
DoluKapHIn y3aTHamm. Bynma muwcneiira MabJIYMOTJIADHH KHPHTHIITA
Takmug  Oepunanm, KnaBuatypa wucranran TyrMacHHH OOCHIIHIIH
kytanagu. Tyrma Gocunrasnan xejipy YHHUHI' KOJM aHHKJIAHAAH Ba Y
OXKna caxnanagun. ucnneiira KHpUTHIrad pakamiap, macaian, PKK
CO3JIAHHMLI MaCTOTACHHUHI KHHMATH unkapumam.

«KupuTaum tyrmacu GocHiranunan keiiuny 6oukapuil Xxucobnarn
Onokura ysatunamu. By 6nokna Tepairan commmpr TYFPUIIMIH TEKLIH-
punagu (By yacrorara KaGyJIKMITHYHHHT CO3NAHU I MYMKHHJIUTH), Oy
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4acTOTa MOC KeJajurad KHMUK Auarno3oH anuknanamu. PUCHaru VBKB
6ynun koathpHUHEHTH aHMKIaHaIH, PKKuuur ©omKa TyryHIapH Ba
GMOKIApHHHA ML PeXUMIIADHHH YpHATHLI Y9yH MablyMOTiIap Taiép-
JIaHa/IH.

Cyurpa KaGyJKHITHY annapaTtypacHHn OOMKapHIN Onoku KomaH-
nanapu Gaxapunaau, OyHja Tal€pnaHraH MabJlyMOT/Iap Gepunra HII
pexumnapua nuvamy yayn PKKau focnb mopTinapra KHpHTHANAIH.
Bynnan keiiH OOLIKapuul sHA HCTEHMOTUH 6unan wHTEpdeic
KOMaHaanapy OJIOKHra y3aTHIIHIIH MyMKHH.

15.4. PKKnn macodaian 60mMKapHII Ba HA30PAT KHIHII
TH3AMJIAPHAA MEKPOIPOLECccop

15.4-pacmaa MITnan doiipanarnmny Macodanan OOMKapHII B Ha-
30paT KHJIHLI TYTYHHHHHT HAMYHABH#H Ty3HJIHII CXEMACH KeNTHPHIITaH.

Pacmpan kYpHHHG TypOaMKH, KaGyJakuirad Gomkapum GIOKH-
narg MIIT Ba Macoganan OolIKapull Ba HA30paT KHJIHII MyJbTHAATH
MIIT 6up xua Ty3umuura sra 6ymmmn Mymkid. ®@akat Mb mynsTHIarH
MIITna kabyiaKWIrHd TyryHaapu OHIIaH TYFPHIAH-TYFpPH TabCHpIIa-
[IyBYH KHPHTHII-YMKAPHLI KypHAMacH OynMaciurn MyMkHH. Xap
ukkana MIITnap Tapkubura kerma-ker HHTepdelic KOHTpOIEpIapH
KUpajH. Ynap MacanaH, yHHBepcal CHHXPOH — aCHHXpPOH Kaby1-
kunruunap — ysarruwiap (YCAKY) nacrypnananurad KMCnap acocuna
Gaskapunuimn  MyMmkuH. Jlactypnanamuran KHMCnap TH3uM IDHHACH
6Vitnua MITjaH y3aTuiaaaMrad HKKUIIHK cY3lapHH napajnel aKjifari
KeTMa-KeT GHTIap OKHMHMra Ba Teckapucura ysraprrpmmand. KaGyi-
kunrudHuar BBeura MbB nmynetunan Oepunamdrad Ba TeCKapHCHIa
y3aTHJianurad MabiayMoTIap HKKHIHK OKHMJIapHHH MOCJIAIITHPHINI
MojeMiuapuza aManra owmupuiand. By Kypuimanapja ysarTHiajHrad
MabIYMOTIApPHHHT  xanakutbapaom kommaur, YM  Ba OMHHHT
MCTUKOONMH KYPHHHUIIADHHM Ky/ulam  Ounad  ymapHu —HMKKHIHK
CHMHAlJIapra MOIyJsuMsUtam skapaén 6yau6 yramu. LLIyHHHIZACK,
MOZeMIap/la aJl0Ka JHHHICHAA IUOBKHHIAp (oHHIa MabIyMOTIapHH
xasakuTOapuonn Kabysl KWW, ynapiard XaToJNHK/IapHH TOMHII Ba
Ty3aTHIUIH NEKOUIALI aMalra OUIMpHiany. ¥3HHHHT anoxuma MIlck
O6unan GomKapuiaauraH MOJEMHHHT MYpPaKkaOIura ajoka JTHHHACH
TYPHra, INyHHHIEK, YHHHT y3yuiurura 6ok (0,3...3,4 k['u monocanu
TenedOH NHHUSICH, KoakcHan kabem; ONTHK TONamH JTuHus). babsuzaa
arap, MacaiaH, ajoka JHHHSICH OuTTa 6uHO dYerapacHzaa >KoHnamrad
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6ynca, Mb komananapiHi HKKHJIHK MIAKIHAA TYFPUAAH-TYFPH y3aTHIl
OPK&/IH MOJIEMJIAPCH3 HIUMAM MyMKHH.

Kabynkunruu BBeupa Ba MB nynerujga MITHMHT KYjutaHMIHIIH
maco(azaH GOIUKAPHII Ba HA30paT KMWJIMII TH3HMHTa ajloka JIHHHACH
cugaTira MOCIAIIHILITa Ba MabJIyMOTIAPHHHT alIMallMIIHHUHT camapa-
[0p TPOTOKO/UIAPHHM MILUTATHINTA, MacaiaH, XaTOJIMK/Iap TONHIraHH1a
MB koMaHJanapuHH KaifTa cypaur Ba Kaiita y3aTiul MMKOHHHH Oepau.

Arera
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15.4-pacM.

MB nyneTHnan xaOynkunruunu Gomkapum PKK ona nadesnwaan
OolKapuIIan Xey (bapxk KuiMaiigH, YyHKH IYJILTHUHT OJJI MaHenura
GOomKAapUUI Ba Ha3opaT KHIMIN OpraHjapM YHKApumraH (cosnall
TYTKH4YH, CO37alll YacTOTACHHM KWIMaTnapuHu Tepuil Ba Oolka
KOMaH[iaJlapHH KHPHTHIL YYIYH KiaBHaTypa, KYn (QyHKIHAIN qUcnieii).
Ily 6unan O6upra MB nynsruman &ku KaGyJaKWIrHY OJJ MaHEeUaH
Kepakan OomKapum pexanapuiu Gepuin MymkuH. Arap MB nynsTiaad
Oowkapuin ycTHBop Gyiica, y xonma 6y mynbTaaH KOMaHAa KejlraHuja
kabysnkunrud Bbu KMCuusr YCAKYcu y3unuwra cypoB CHIHAIHHE
Oepanu, ynu onmran Bbn MIlem KUCuunar YCAKVceuparu kabyi
KHJIMHIaH KOMaHJaHW 3yMMK OujnaH YKUHIM Ba YHH 3y[AIHK OunaH
Oaxapummn  Oomwnaiion. bBynaa kaOynakunruysu  onj  naHenujaH
KHPUTHJINAH KOMaHJalapHUHr OaapuiIniig BaKTHHYA TYXTaiu. Arap
PKK onn manenmmmad Sonikapui yctyBopiin 6yaca, KMC YCAKYcunan
Y3WJIMLI TAbKUKTaHaIH.

Wupuxk kabyn kuaui Mapkasnapuaa ka6 PKKnapun macodaian
fourkapuii y4yH KaTTa XMcoOnaml KyBBaTH Ba keHr arpod (nepudepus
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€pJaMyH) KUXO3JIapUHU TYrulaira sra OyiaraH yHHBepcall epcoHal
KoMmrsioTepnap Kymnanunaiud. Kenr nepudepus Kuxo3lapHra OKOpH
uH(OPMaTHB TENeBH3MOH AMCIIelinap, MaTH GocyBUM KypHIManap,
JMcKIapaa cakiioBuniaap (Tymnosuunap) Ba Gomkanap xupamd. llyara
ounoan, PKKHu OomKapHmHHHT Mypakka® anrOpHTMIapd, ajanTHB
kaOys1 Kuiuil Ba OolKasapHH aManra OLIHpPHII MyMKHH.

HA3OPAT CABOJLIIAPH

I. PamuosiuuTTHpuil KaOyNKHIrH4IapUHUHT Macodajad Oomka-
pHII XaKuja aitnh OepHHT.

2. Tlpoddeccronan kaOynkunraunapHd Macodamgad OomKapuir
xakuja aiitud Gepunr.

3. KaOGynkunruunap MIIHHM OOMIKapWII YYyH MHKPOIpOIEccop-
JAPHMHT KYJTaHWIMLI CaMapacH Ba HMMKOHHATH XaKuaa TylIyHYa
Oepunr.

4. KaOynkuirduaapHH HazopaT KHIHID YYyH MHKPOMpOLEccop-
JAPHHUHT KYJUIAHHJIHIIH XaKHaa MabiayMoTiap OepHHT.

5. PKKun 6owmkapum yuyn BMOXMpau ¢oiinanadumn
XYCyCHATNApH XaKuaa cyznad OepuHr.

6. PKKuu macodanad OOLIKapHIl TH3MMIApHAa MHKPOIPOLECCOp
KYJLTaHHIMIIH XaKuaa cy3i1ab GepHHT.

7. PKKHu macodanan HasopaT KHIMII TH3MMJIApHIA MHKPOIPO-
leccopiiap KyJlaHuiIHIIK Xakuaa cy3nab GepuHr.
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AVI606. XAP XWUJI BASHPAJIH PKKK
16.1. DRM paauokady aKBJArH4YH

DRM pannokabyaKHArHuH pakamid TPAaKTHHHHT COUIAIALITHPHI-
rau 6nok — cxemacu 16.1-pacMzaa Taceupsiadrad (ysaTHil KMCMH 5.5-
6ob1a EputHiran).

Wynanrapunvaran kaGyn KHIMII —aHTEHHAcHJaH —OepHiiauraH
DRM  paauocurxan TioHep GNOKHIAa axpaTHnagd Ba YHJAAaH KelnH
OFDM nemopynstopu  kupuiuura 6epunagy. by KypHiMa YHKH-
mupard curian, yukumuga MSC, FAC sa SDC TusuMHil kaHamiap
makinaHagurad QAM seiikanap neBepe y3rapTHpruunra Oepuiad.

MSC kanamina QAM sueiikanapHUHT XOiIapHHK TECKapH alMall-
THPHIN amaira omupunand. KeHuH TuauMuii kaHauiapia — KaHajlHH
Aemonynauus, AHH QAM suelikanapHy Teckapu Y3rapTHpHIU Ba peall
anoka xaHammapu O¥iinya DRM curvanup ysaTuliga By)Ky/Jra Keira
XaTONMKIAPHE TYFPHIALI amMalira olHpunany. ByHaan KeifnH TH3HMuii
KaHajlnapjia y3aTHNIaQural pakamyd CHIHAJUTAPHH JepaHoMH3alusi-
Jamr amaira omupunand. Keitun MSCHu meMysnbTHILIEKCpIALI, SBHHU
MYJNBTHIUIEKCHM QJIOXMA2 O0BO3  (HyTK) KaHa/Ulapura  axparHil
Oarkapuiay.

Ynappa ysatunaérran paxammu OKHMIIap AeKOUIaHalH.

Masnymotnap kamamnapuga ysatunagdras ax6oporiaap oiia-
NaHyBYH OMCTUICHMIA aKC 3THINM EKM keHHHrH (oiilalaHiil  yayH
KaOyJIKHIrAY YMKMIIATA Geprinmm MYMKHH. TH3UMHI KOHTpoOJIEp
BorukapHIl Ba MHAMKALMS GIOKUra yiaHran 6ysmb, y doiinananysyu Ba
FAC, SDCra y3atnnanuran ax6opotnap komaHanapira Moc paBHIja
Kabynkunruusu 6omkapamy.

16.2.RDS th3umn
RDS (Radio Data System) 6y pazuo OpKany pakamiii Mabiy-

MoTiapud ysatumaup. RDS tusumm FM (VKT-2) puanasonnapia
paguonacTyp Ouinan Gupraimkna Kymumya ax6opoTHH
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3aTHINra HMMK WITHL
i{&aﬁnn Ba panggagzlﬁf:{ -Hii’]a;ﬁﬂ;m'fmﬂmn;“?;gura TR
Aard THHITIOBYMIa KyJTaii ;i{mm oLIMpaJkraH Kyl’uumqycaH BRTANOORT
4 HMKOHHsIT/IapHH
ApaTaa.

Pannokanan 6¥itnua mabinyMoTIapHH Y3ATHI TH3uMpnapuun WML
nab gukum 1974 iiunman Gowwanrad. 80-HiMnnapna TaskpuGa CHHOB-
napuaH  keiuH RDSwhu sxopuii atum Gomuiananm, EBponanuk nmiad
dukapysuuiap RDS Tusummn aBTOMOOHIT KaGYNKuiruunapuuu omma-
BHH HIIIA0 YHKAPHIHIOHHH TALIKHI STIH. 1987——1988*ﬁunnapﬂa EBpo-
naga 1990 Hunnapnan Gownab Ocué Ba APPUKana TH3uM keHr KyJL1a-
HUIHIITa 3ra 6ynmu. 1992 imnna AKllaa RDBS (Radio Data Broad-
cast System) TuzHMH KaOyJ1 KHJIHHIH.

Pajuo 6¥itnua mawmymoTaapHH y3aTHULI TH3HMIIAPH GYTYHIH KyH-
Ja TakOMMJIJIAIIMOKHa Ba KeHraiiMokzaa. Macanan, SAnouusima 1994
Hunmad Gomnab® winab yxKwiIrad Ba MULIATHG kenunHadtran DARC
(Data Radio Channel) Th3umu HUUIaETraH MablyMOTIAPHH y3aTHII TH-
3UMHHHE mapannen Kypuiu OyTyH EBpona cranpapru cudatuma 1997
Hriina kabyn KunuHagy.

RDS dyuxumsnapnan Tawkapy 6y TH3UM; TpaHCNOpPT HABMral(Hs-
CuHH; OOIIKAapHIN KaGynKUIrHY YpHAIUTaH JKOHHHM KypcaTaluraH »Koif
XapHTacuHH MoHuTopra umkapui; GPS cywsuii #ynmomnu TH3uM
OyHuda koopaWHATAApHHM AHHMKIALI, 3JEKTPOH mouTa xabaprapuuu
KaOym Kunuin Ba Golukanap.

CHrHaJHHHI TAapKHOH

JuckpeT axGopoTHH Y3aTHIN YacTOTajap CHeKTPHHUHI HucOaTaH
KaTTa KeHIVIMTHHH Tajgab kunamu. 16.2-pacMaa nuioT - TOHJIH TH3HMIIH
TH3UM OpPKalH CTEepPeOCHTHANHH y3aTHloAa MM craHuusHHHI HypiaH-
THPHII CHIEKTPH KEITHPHIITaH.

Yanpa 40 T'wian 15 klurava 6ynaran omnuit monodoHUk Kabyi-
KUIruy Kalysl KuiaJurad 4actotanap noiocacu skoiiamrad. Y crepe-
(oHHK TH3UMAOA y3aTHIaUran VHI Ba yan opos KaHajyiap HUFHHIHM-
cupan (L+R) wubopar. Yknan yHrpokna 19xI'u wacrtoTaja MHIOT -
CHTHAI XoHamran, YHOaH IOKOPDHPOK HacToTrana oBO3HH CTCPCO(DO-HHK

Y3aTHLI y4yH MYIDKalulaHTaH CYHINPHIran kuwumk TtamyBun (L-R)
MKKHTA €H YacTOTaBUH MOAYNALMA MONOCATIApH koiiTaniraH.
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RDS curuauiapHHH HYpIaHTHPHII [MHJIOT - CHTHAJTHHHT YYHHTH
rapMoHHKacH Oymran 57 kI arpodmparnm dacrtorama — amanrad
omupunaad. KHyuk TaulyBud 4acTOTACHHH cYHAMpHII RDS TH3UMHAZ
aMaJira olHpHJIMaligd. By aBToMOOWIE sranapura iyn ax6opot.JapHEH
TpaHCIALMS KUAMII yuyH aBpan [epmanus Ba Apcrpusga Hinnad
yukuJrad anaisor ARI MabiyMOTIapHH y3aTHHI TH3HMH OHJIAH
MoCTallTHPYIN [uapT/iapHaaH OupH XHcobnaHamuu.

Kuunk tamysun 57 KIIl a MOIYAALMSCH aMIHTyAaBuii Gy1HO0,
GyHAa MOLYJISALHAIOBYH CHIHAJ PaKaMiIH Xucobnanagu. YHHHD y3aTHII
teznurd 1187,5 Gur/c wy Tamkmn 3Tamd. XanakuTiap carxy OwHiaH
TaKKOC/IaHAJHWIaH MacT CaTX, CHTHALIAPHHH HINOHYIH y3aTHII YYYH
pakaMmiIu curdannap nactnalb auddepunuuan Ba 6udaza ycmybnapaaa
konaHaau. ByHnaii komnaur KydcH3 CHrHaIapHy kabyJ KHIHOIga XaM
XaTOJHKIIAP COHHHH KaMaiTHpHIIra HMKOH Oepajiu.

Ax6opoT makernapia y3aTwnagH. BHTra nakernumr xaxwiu 104
GUTHH TALIKHJI KMiaaH Ba Xap OupH 26 Gurnan Gynran typrra Gmok-
napHH ¥3 Huura onagu. Xap 6up 6nox Mabiymorinap ysatunagurad 16
6UTIH  Y3yHNHKOard ax6opoT cy3W Ba 10 Ourman ubGopar HasopaT
(TeKLIHPHII) c¥3ura sra Oynaau.

Xap 6up maxeTHHHr OMpHHYH OnokH axGopoT cy3maa NMaKeTHH
yaeHTH(HKaLsITaianral  Koanapra sra Gynaau (pajuocTaHHIHHHT
konu PI, PIN makeTHHHr HOMEpH Ba Golkanap). Y4uHyd Ba TYPTHHIH
Grokaapaa KaGynKuirny TabjocHra YKapuiaguray 16 Ot Mabiy-
motmnap kolinamtupuirad. HKkuHun 6nokza 6y MabiyMOTIApHH
xXapakTepiaiiurad KoJuiap y3aTHIaad, MacanaH TP Ba PTY.
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Hazopar rypyxu Oy axOopoT cy3uaaru MabayMOTIapHH Ty3aTyBYH
KoAOup. Y y3aTHla BY)KyAra Kemuurd 6yaran OUTTaIHK Ba MKKHTAJIMK,
myHuHraex, 10 6uTrava y3yHJIMKIMKIArH XaTONMKIAPHH HILOHYIH
aHHK/Allra WHMKOH Oepaay. Y3yHpOK KeTMa-KeT XaTO MabiyMOTJapH-
HHHI SXTHMOJUIMTH KaM. HazopaT KOIMHHHI Ty3aTHII KOOH-THATH
Gapya OUTTANHMK XaTONHKJIAPHH 5 OMT y3yHIMKKaua OYiiran XaTonukiap
KEeTMa-KeTNHKIApHHH TY3aTHII HMKOHHATIADHHH TabMHHIaiau. By
KyUCH3 CHFHaUIapH¥ JETEKTOpialll Ba XaJaKWTJIADHWHT Ce3Wsapiu
caTXJap/ia MabIyMOTJIAPHH XaTo/IapcH3 Kabys1 KHyumra uMKoH bepannu.

RDSAH KaOyaKHJITHY CXeMacH

RDS curHannapiHH KaOys KHIaiHraH pajuokabyiiaruuysinr Ty-
3WMLI cxeMmacu 16.3-pacMia KeNTHPHITaH.

\|/ AHTEHHa

UM wr Crepeo
TioHep — oYK | Aewony- MN4yK

naTopu T Askonep |, 1{}

L R

RDS 4510131 i "
RDS = RDS Tatno ""'“‘T -
> emony- KO- [[EmaeT an- i (Tatno
imogx no | AEKS ] BBRN —
VAR ComKAPItE BMHACH 1 i
Knaeuatypa|— m”’““”‘ v XoTupa
16.3-pacm.

YmymaH onranpga, 6y RDS — ax0opoTHH MHAMKAUMAIALL HMKO-
HuATAH, RDS Gnoku Ba Tabno Gunad Tynaupuiarad omauit FM —
cTepeoKalyIKHITHYIHP.

AHTeHHa €pramujia KabyJ1 KHIMHTaH Ba TIOHEPJA aXPaTWIraH pa-
JHOCHTHAN JeMOAYJIALMsA HYIM opkaad KOMIUIEKC Sap paJHOCHIHa
ONMHaH. ¥ 0B03 axbopoTuaan Taikapd RDS curiamiapra xam sra oy-
nmamu. Crepekonep épmamuna SAP CHTHalHMHT OBO3 TALUKHUI 3TYB-
yucuad dvan (L) Ba yur (R) kawannap curHaunapu axpartunazau. [Tacr
yactotanu kydaiitupraygad (ITYK) xeiiun Oy curxamnap akycruk TH-
3UMHHUHT KapHaiinapura Gepuiaiu.

SAP curnanu, wynuHraex, RDS Gnokura OGepunaam Ba yHaaH
RDS nemomynsaropu €paamMuia HKKMTA Napasies HMIYJIbCIH CHTHANap
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unopmanpon (RDA) Ba CHHXPOHJALI (RCL) curHamd KeTrMa-
KeTJIHIJIAP aKpaTHajH. YHIaH KeHHH oy curnasap RDS nexonepura
Gepunaau. RDS nexosiepn ONMHTaH MabkIyMOTIaplart XaTONMHKJIapHH
AHMKJIOBYH Ba TY3aTyBYH MaxCyC MHKPOKOHTPOJUIEPIHD. [IIyHHHT K, ¥
OJIMHTAH axOOpOTHHHT  KOAHHH aupkiaiigy. Jlekonep MIMMHHHT
patkach DATA. CLC, START wuMmynbciiap OKMMIIapH Ba KalHT
curnannap (macanan, TA, TP éku Gomkanap) xucobnananu. By axbopot
tabno mpaiisepura Oepumagn Ba yHaa Tabno MHAMKATOpHAA YHH aKC
STTUPHLI YUYH 3apyp OYJrad CHrHa/uIap LakUIaHau.

CepBrc HMKOHHSITJIAPH

Xoszupru Baktaa Huripmagad kynpok RDS ¢ynknusnapd Mas-
Kyd. Ynapian 6ab3uiapi KeHT HILIATHIA M, OoliKanapy aca cTaHiapT
GunaH Kyanab-KyBBaTJaHaJAd Ba 4YeKJIAHraH Xojatja HIIaTHIaaH,
VUMHYIIADHHE ~ MUUIATHAHIIM  3Ca  MyTaXaccucjap — TOMOHU/AH
Myxokama KuinHMokzaa. IIyHHHr y4yH KyNpoKk KyJIaHHIaJHraH
XH3MaTlapHU KY¥puO YHKaMH3.

Alternative frequencies (AF)

AnbTepHaTHB dYacToTajap pyixath €xu pyiixatmapu ya €xu
apamaul  Kabyn1 KHJIHII COXacHla JacTypiapHH ysaTamuraH OOLIKa
y3aTKMuJlap 4acTOTajap XaKuJarn axOopornapHu ¥3 muura onajd. by
Kabyn kuaum cudati EMOHJIALITAHA AJbTepHATHB YacToTara TEe3KOP
aBTOMATHK KaiiTa co3naHmi yuyH Oy pyiixaTnapeu caknamra XOTHpa
OWMaH KHXo3naHraH KaOynkuaruynapra HMKoH Oepamu. By QyHkuus
xapakarnanuil mobaiiHnna kaOyn Kuiaum cudaTi cesmnapnd ysrapa-
nurad, osub opHiagMraH, KyuMa Ba aBTOMOOHNE KaGynaKHJIrddIapy
yuyH ¢oiianuaup.

Clock time and date (CT)

Bakr Ba caHa kojulapi KaOyJIKH/IrH4 Tabnonaphaa aHUK BakT Ba
caHaHM Kypcartumra WMmkoH Oepaau. Bakr koam Gomka RDS — wio-
Bajapia HULTATHIHION MYMKHH, IIYHHHI/EK, KaOyJKHArH4HHHI Jac-
TYPJIOBYH TaiiMEpHHHM Ba MYKH COATIADHHH AHMK HINTALIMHH TAbBMHH-
a0 aBTOMATHK cO3Jall Ba Ty3aTHIIra MMKoH Gepanu.

Decoder identification (DI)

Kabyn Kuauul KypuJMacHra OBO3 CHTHAIHHH y3aTHLI PeXHMH
(MOHO, CTEpeo, CHKHULTH EKH CHKMIICH3) Xakuaa xaGap Gepamw, Oy
ONITHMAJ KaiiTa SIIMTTHPHIN YUyH OBO3 TPAKTHHHHI aBTOMATHK CO3JIall-
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ra uMkoH 6epanu. lllynnruraek, y PTY xoauuur YAaHHUI XapaKTepHHH
(cTaTHk EkH JUHAMHEK) KYpcaTaii.

Enhanced other networks information (EON)

DyHKuMa Ma3Kyp BakTAa Kabyn KuiamHadrra CHIHaJIapiaH
(apkau 6¥nran Golwka AacTypiap Xakuaaru MabIyMoTIapHH (ax6opoT-
JapHH) KaOynKMIATHY XOTHpacHAa SHCHAAHUIIM YYYH HIUIATHIHLIH
mymkuH. AF, PS, TP, TA, PTY, PIN 6apua Aactypnap axbopotiapu
Oupramukaa HInATHANIIH YUYH Y3aTHIMIIH MyMKdH. Mabiaym Gup
Aactyp Ounan amoka PI koau 6yitmua Ypuarunamu. Ulyngaii kuauo,
Kynad pactypnap Xakuiarn axGoport KaOyNKHITHY TOMOHHIAH GHp
OyTyH waknna Kabyn KHIHHUIIE MyMKHH.

Music/ Speech swith (M/S)

By xon mkku Kkuiimarra sra 6ymu6, y MYCHKHH €K KYUIMK pa-
AMOSWIHTTHPHLIN XaKuia Oungupaau. YHHHI HIUIATHIHIIHE ABTOMO-
Gunmaru I{aﬁYﬂKHHFHHHH HKKHTa aJloXHJaa OBO3HHHI' CATXHHH
pocTiarnuiap Ouman )KMX03NMall HMKOHHATIAPHHH Oepaj. VYnapnau
Oupu Mycrka yuyH, HKKMEUMCH 3ca HYTK Y4YyH Huuiatanagd. ¥ xonaa
THHIJIOBYM yNapHH ¥3 XOXMIIMIa Kypa XapakaT BakTHAA POCTiallra
HanFUMaciaH YpHaTHIIN MyMKHH. MyCHKa Ba HYTKHMHI KaiiTa SILHT-
THPHITHIIM CATXHUHI y3rapuind M/S curHan kuiiMatira GOFIMK pa-
BHIIJIa aBTOMAaTHK amaJira orajq.

Programme identification (PI)

Panuo,uacrypﬂn aHUKnaiaurad koaaup. By xonuu kaOyJnkuiruy
Tabnocuna AKCIIAHTHPULI y4yH MYJDKalJaHraH, JIGKHH ajJbTepHATHB
“acToTanapra aBTOMaTHK KaiTa cO3JaHULI HMKOHHATHHM Gepaju. Suru
JacToTara yTHII yYyH Me30H yma Pl komra sra OymraH sxuuu
CHIHAITHUHT MaBXKYIUTHIH XMCOBNaHay.

Programme — item number (PIN)

TunrnoBun ToMonunay *aneas OViMya oJigUHAAH TAHIAHTaH Mab-
JTYM PafHO3MUTTUPHINHY TaHIaln Ky3/a TYTHIOHH KaOyJIKHIrH4iapra
Ba MOTHHTONANapra WMKOH Gepysum Kojiup. byHna pagHosmHT-
THPUIIHH €KHIN Ba E3U6 ojum MyMk#H. Kuputuin opMaTH JAaCTypHH
a(¢upra YHKMII BAKTH Ba O KYHHU XHucobmanay.

Programme service name (PS)

CTaHIHsAHUHT HOMH CakKu3Taraya ajiaBuT pakamnu besrunapaan
ubopar OGYNMIIM MyMKHH (macanman «Radio 21»). Yinap THHIIOBYHMIa

Ornnupum ydys KalicH CTaHIMAra KaGynKunruy co3NaHraHIMCHHN
Tabioza KypcaTam.

224



16.1-sicadsan

Ne 8- 16 - paspaamu Jactyp TypH ]
pas3psiIuTH Tabio
tabo

0 None None Jactyp HyK

1 News | News Slarunuknap

2 Affairs Current  Affairs Kopuii nownap

3 Info Information AxBopoTt

4 Sport Sport Cnopr

5 | Educate Education Tabmum

6 Drama Drama Jpamatyprus

7 Culture Cultures ManaHusat

8 Science Science dan

9 Varied Varied Speech Typnu Hapcanap

10| Pop M Pop Music I1OIT Mmycuka

11| Rock M | Rock Music Pok MycHKa

12| Easy M Easy Listening Enrun mycuka

13| Light M | Light Classics M EHrHI KJIacCHKAa MyCHKA
14| Classics Serious Classics Kupouit KIacCHK MYCHKA
15| Other M Other Music Bolka MycHKa

16| Weather | Weather & Metr 00 - xaBo

17| Finance Finance Monus

18| Children | Children's Progs bonanap smHTTHpHLIM
19| Social Social Affairs VoxTumMouni

20| Religion | Religion Junuii

21| Phone_In Phone_In beBocuTa TYFpH THHUSA

tenedoHu

22| Travel |Travel & Tourning Caéxar

23| Leisure Leisure & Hobby XOpAauK

24 Jazz Jazz. Music a3

25| Country Country Music XaJlK MYCHKacH

26| Nation_M | National Music Munnnii Mycuka

27| Oldies Oldies Music KanuMru mycuka

28| Folk M Folk Music QoabKIOp MyCHKA
29 | Document Documentary Xy HOKaTNH SIHUTTHPHIL
30| TEST Alarm Test XaB( CHIHAJIH TECTH TpeBora
131] Alarm! Alarm - Alarm ! Xas¢ (TpeBora)
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Programme type (PTY)

Ko mactypMHHHr TypuHu aHmknam 6mian bupra xap 6up nac-
TypAa y3aTHJIHIIH MYMKHH Oynran 8 pa 16 - paspsAany Jucnueisiapaa
Oymumm  MyMKHH Gynran pactyprap Typiapu Ba Oy TypnapHHHT
HHIHKalusAcH 16.1- xansanga kentupuiran.

31 xopn xaBd cHrHamMHH HICHTHDHKALMIAL YIyH 3axHpanaHrag
Oynu0, KyTHIN PeKMMHIATH KaOyIKuIrHura Oepuirainma y oro3 cur-
HanuHu Oepamw.

Jlactyprnap TypiapHHH HMIUIATHIU, MacaiaH, KaOyJIKHIITHYHH 1yH-
Jlaii co3nall KepaKKH, JAxana3od GViiHdya aBToOMaTHK KHOHpHILAa (akar
THHIJIOBYH aBBaNjJaH OepuiraH mactypiaapra TYXTATHIMINM HMKOHH-
ATuHE Oepaan. Ekd MarnuTona marnuradoHnH# MabJIyM TypAarH pa-
JHOJACTYPHH aBTOMATHK €316 onuiira umkon Gepaju.

Programme type name (PTYN)

Pajocranuns oneparopu 6y MabiymoTaapaaH ¢oiinananub nac-
TYypHH Mabiym PTYma Tymuk &summn mMymxuH, Macanad, PTY=4:
«Sport» Ba PTYN «Football».

PTYN xaGynkuaruy aucnieiiuga EpUTUnann (x¥pcatunanu), ne-
KHH MaxOypui XucobnanMaiifu Ba AacTyp TYPHHH Taujawl yuyn PTY
kabH HIaTHIMaiIH.

Radiotext (RT)

Pajporexet QyHkuusicH yHua KaTTa 6Y/IMaraH MaTHIapaari axoo-
POT Ba pekjamMa XabaplapHHu y3aTHII HMKOHHATHHH Gepaju. By xabap-
nap xabyJKuirdy TabiocHAa 10rypma caTp KYpHHHINHAA EKH caTpMma-
carp KypcaTUIUIIH MyYMKHH.

By ¢ynxuus 6unan onaraa Moc Aucnieiiiapra sra 6yarad cranuo-
Hap KabynKuJIrHyIap JKUX03NMaHamH.

Traffic — announcement identification (TA)

Kon #yn xapakatura GOFIMK OJBAOHIAPHH TPAHCIALMANAIIHK
amaJira oluMpazan. Y kaOyJakuirnunapaa Kyduaarnnap y4yH HIUIaTHIH-
I MyMKHH:

—iHyn xapakaTd xakuiga xabap y3aTHAMIIMHH OHIIHPHII 0BO3
CHTHAJIMHY Y3aTHIL;

—arap KaOyJNKHIrHY 0BO3 caTX MACT OYJraH KyTHII peskxuMHaa
Oynca, #Wynm Xapakatu xakuja SBIOHIH ¥3aTHIIAA OBO3 CaTXHHH
ABTOMATHK OLIHPHIIL;

—Hyn Xapakatu xaGapu Gepuna&trad GOlIKa HACTypra aBTOMATHK
KaiiTa Co3naHuIIL.

226



XaGap TyraraHujaH KeiHH KaGynKuarny OOUUTAHFHY HIIT PENH-
mura Kalragu.
Traffic — programme identification (TP)

By KOj Xapakard Xakujia xabap yzaTHIajHraH IacTypHH Oenru-
naiigu. TP iy XapakaTH XaKuJaard axGOpOTHH y3aTa[urad CTaHLHAHH
ABTOMATHK KHAHPHIUra Ba CO3/IAaHHLIrA HUILTATHIHIIH mymkuH. My
XapakaTi Xakuaars xabapHy y3aTHIHLIL BaKTH/A IyHHHTACK, TA KOJH
xam OeBocHTa Y3aTHIIAIH.

RDS cHruaviapHi KaOyJl KUIHIN Ba KaiTa HILIALIra HMKOH bepa-
rad KabyJlKuirHwiap Koprycjapija TH3UM JIOTOTHITH KYPHHHUILH-
nary Gearnnanuwra sra (16.4-pacm).

RADIO DAJA SYSIEL

16.4-pacm.
16.3. Ieli/zKHET TH3AMHAHT KaOYIKRJArHIH

[MefikMHT TH3UMAAPH KaOYJKHITHWIAPHKUHT KyTiad 3aMOHaBHH
neiixunr trsummapn POCSAG (Post Office Code Standardization
Advisory Group) cTaHjapT MpOTOKOJHIa acocnanaad. by mpoTokol
nactiab ToHan meibknpiapra Kucka cOHnH XabapnapHd ysaTHII y4yH
a6 unkuarad. IleibKHHD aqoKACHHHHT SHCH CTaHIapTIapuHHu, ak-
nukca, FLEX cranjapTHHUHT naiigo Oynuinu Ounan Gyunait Oynpai
TH3HMAAPHUHT KYJIAHHIL COXACH CE3MJApJIH KeHraiinu. Andapumid -
pakami xaGapnap OujiaH aIMalMIIHK KEPHTHIHILE y3aTiil BaKTHHA
Ce3HJIapJIH OLIUPAJIH.

IeikepHUHr TY3WIIHII cXeMmacH 16.5-pacMaa KenTHpHIIraH. byna
épmamMun cxemanapHu OolIKapull Y4yH [°C apxurexTypacH HILIa-
THIAIH.

CHrHanuy Kaiita MuuIan cxemacura JeKOAep, XOCT — MHKPOKOHT-
poynép, 256 GaiiT XaxkmIM MeKTp Y4HpaauraH AaTypraHyB4H DXK
momynu (EEPROM), oBo3 curHanusanuacH KypHIMacH sa CHIHAI cBe-
TOZIHOMH, CYIOK KpucTamm aucnneii, 8 kBaiiT xaxmmu cratHk OXK
moayin (SRAM) Ba DC/DC xouBepTOp KHPaaH.
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Tusumna 8051 Typnars muxpokonTponnép mmmatimami. vV I2C
nmMHara sra 6ymm6, 6y yuu Jexoznep OHJIaH OCOH BOFIall HMKOHHATHHH
6epama. 1°C APXHUTEKTYPACHHHHI HLUIATHINLIN TYPJIH TYPAArH CYIOK
KPHCTAIH  MHIMKATOP/IAPHH TaHJall HMKOHMHH Gepai. Hexonep
CHTHAJIHH KaOyNKMITHY YHKHLIHZArH KU KaOyJ KHJIMHIAH CHTHATHH
MMHTALHANOBYH CHTHAN reHepaTopuaas onagu. FLEX nexonepu cuda-
Taaa Philips kommanuscH uummna6 unkapran PCS5008 MHKpOCXeMacH
HIOJATHIIAIH.

LK 6unax
JacrpynapHuur  MOCTAWLTHRYBYH
TAWEH XOoTHpacy  KYDHAMA

LK
o4
Kapa
el e | [l
T0pH Rk x8 *@) can
3
P
TPAKTH FLEX
Aeroacpit AKN
=1 BB
04 TpaxTit Ba r R
ResoayRaTof! I i i2c
il {{ [
78.8 KTU
Katyn guirite
nnaracH TaxTnu redeparopaad
KUPHI CHrHA
16.5-pacm.

TU3MMHHMHT Te)KaMKOPIHTHHE TABMUHJIAIL Y4yH HaXcyc camapa-
JIH TABMHHOTHH OomIKapull PexHMHIA AeKoJep KabyJIKHJIMHYHH 6orr-
Kapanu. Bomkapuin Gnoku aexonepra OMp &kH yHIAH OPTHK &K
KOMaHIanap KabyJIKuiara4yra KeJiraHuaa KabynKHITHYHH EKHUITH TN YUIyH
PyXcaT CHTHaJIHHU €KH YIHPHIITa MAKCUMYM HMKKM KOMaH/a Kelranuaa
YYMPHII CHTHAJIMHY y3aTay.

Hexopep FLEX craHzapTHAard MabiayMOTAap OKHMH OPKalu cHH-
XPOHJIALUTHPHIAIH, KaﬁyﬂKHm‘H‘{ Kaﬁyn KHiraH Ba JAeMonynsius-
JlanraH axOopotra wuuuioB 6Oepamu. JleMHTEpIUBUHT XaTOJIMKJIAPHU
TY3aTHIIHH Oaxcapaan, Ma3Kyp neibkepra o6opunran xabapnapuu sxam-
JalIH, ONMMHraH axGopoTHH XOCT — MHKpOKOHTpO/Epra ysaraam. [le-
xozep 16 Taraua jactypnanajuran ManzuInIapHu K¥ynna6-kKyssarnaiimy.
MukpokonTponnép 6unan anoka nepudepus KYpHIIMallapUHHHT KeTMa-
ker wuHTepdeiicu wunacu (SP1) opkanu amaira omMpHiIagu. Xocr —
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MHKPOKOHTpOJLIep Kabysr KHnuHran ax6opoTHH Moc makingard xabapra
(connu Exm andaBuT - paKamiId) MHTepHpeTaursIaiH, YyHKH OyHaai
¢yukuuss FLEX stack cranpgapt pacTypHii TabMHHOTH TOMOHHJaH
K¥3/1a TYTHJIMaH.

Ileitep sxuxoznapura sra 6ynrax snextp yuupyBud DXK Mo-
aynu (EEPROM) erapnuya kaTTa Ba TYpTTa MaH3MJIHH KyJuiab KyBBart-
nauu MymknH. Kyummya caaxpon OXK moaynu FLEX stack nactypuit
TabMHHOTHH HIUIATHIHIINA 3apyp Oynanuran xabapiaapHu caknaii Oy-
(hepHHH TALIKHI 3THLI Y4YH KHPHTHIITaH.

16.6-pacMzia neif/PKePHAHT IOKOPH 4aCTOTa TPAKTH KeNTHPHITaH.
By epna: 1 — nmacT woBkuHIH Ky4aitipray; 2, 4, 6, 10, 13 — nonocanu
(puavTaap; 3 — GUPHHYK apanamTHPriY; 5 — MKKAHYH apaialiTHPruy; 7,
11 - KyyaliTapruy-yexnaray; 8 — kBagparypaiu aerexrtop; 9, 14 — yac-
ToTta reneparopnapi; 12 — 1 B kyunanuumu crabunusartops; 15 — nmact
qacToTand GuibTp; 16 —XOCH KHJIHHTAH JOMMMHINK CATXMHHHT KOM-
neHcauusnoByn 65ok; 17, 18 — catx kommaparopiapH.

1 g gickn

Kupin
50 On

16.6-pacm.
16.4. CDMA coTa/ii 2/10Ka TH3HMHBHHHT Ka0y. 1KHIMHTH

16.7-pacMaa fowpacHMOH HYHaNTHPHII IHArpaMMand aHTeHHATH
CDMA coTanu ajoka TH3UMHHHHC 6Gasasuil crasumsauur (BTS)
HaMyHaBHii TY3HJIHII CXEMACH KeITUPHITaH.

TapMOKHHHT HIIAIMHK cuHXponnaw yayH GPS (koiiHH aHHK-
Jam raoban TH3MMH) KaOYJKHIrMYH HIIJIATHIAAH. YHHHT TapKuOura
CEKYHJUIH UMITYJIBECHIAPHH IHaKIJIaHTHPaJUIrad reHepaTop Ba TasgH4 TakT
reucpaTopu KHpaaH.
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T I

E Paanouacrota huneTpn

l

l Kysrar xyuaituprisiun 4\

Kagym unm4 - ysanam '7—

GPS Kadyn xunniun

I ]

Pakaunu Kaiira nmnam Snoxu

|

Cova xowTpennepn

16.7-pacm.

Kabyn kunumr — yszatduw OYIMMH pakamiu OJOKHa TaKOMHII-
JNALITHPMITaH OpalniK 9acTOoTa CHIHaJUIADHHM TalDyB4YH 4acTOTaZarH
pajHo4acToTa CHTHaNMMra y3rapTupajd Ba KaOysl KHJIHMHIAH CHTHaIHH
OpaIHK YacToTara TeCKapy Y3rapTHpPHLIHA TabMHUHUaiian. Y3atnu iy-
HaJMIIXAIa CHTHal Ka6yn KHJIHII — y3aTHIN OynuMHaaH KyBBaT Ky4aii-
THPIHYH Ba (DHIBTP OpKaJM y3aTHIl aHTeHHacura Gepunagu. Teckapu
WyHanuaa xabysn Kuaumin TpakTH KaOysl KMIMLI aHTEHHalapHIaH,
GunbTpaaH, KMYKK WOBKHH Ko3(hUIHEHTIH Ky4aiiTupruyaan Oomna-
Hami. KeiinH xalyn xunuimm — ysaTvin KHCMHAA CHIHAJM OPAIHMK dac-
TOTAara Y3rapTUpHiaaM Ba pakamiu Kypuimara OepHiiaju.

Pakamnu kypunma Ba kabysn KMIHII — y3aTH KUCMHHHHT HIU
PeXHMIAPHEH OOLIKAPHLI COTA KOHTPOJUIEPH OPKaIH amajra OLIMpH-
namu. CoTa KOTPOJIEPH COTA MuMAa KypWJIMAJapHHHT Tanad KuinHa-
AWrad Hll ajropuTMIIapH Ba peKUMIapHHHM TabMHHIIANAH, YaKUpPYyBIap
Ba YeKjlamMara Xu3mar Kypcatuu yuyn BTS pecypciiapHHu TaiiuHIaiau
Ba KOHQJHI‘}'PaHHﬂHaﬁﬂH, COTAHHHT HINH XaKHja CTATHCTHK axﬁopomu
MIaKJUTAHTHPAAM, TasHY YacToTalap CHrHA/IAPMHH TaKCHMJIaHUUIHHH
Hasopat kuiagu. Y mysudrjaek (BSC) tapmok koHTposnnépu pakaMiH
JUHMACHIA Ba XapaKaTAard ajoka KoMmyTauusaam mapkasura (MSC)
xabaprapHu y3aTHIU y4yH KaHaliau Onoiuiap Ba nopriapHu Oupnaiu-
THPUIDHY OOLIKapaaH.
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ViauraHuzan KeiitH MOOHJI CTaHUHUA TApMOK HIIYH 4acToTacura
cosnanaau Ba Oa3aBuil CTaHLMs CUTHAIKHM KWAMpanH (TapMoKaa Gapya
GazaBHii Ba XapakaTjard CTaHLUsIap y4yH yMyMHuii Oyaran KMcka KoX
HIaTHIanK). ¥ KHcKa Kojia BakT O¥iiHua cCHIDKHII OpKaJli aykpaTHII
MyMKHH Oynran Typnu Oa3aBHil cTaHUHsSIApHUHT OMp Heya CHIHal-
JapHHH TOMMII 3XTHMOJIJIAaH XOJW 3Mac. XapakarTjard CTaHlH#A KaTTa
CATXJIM CHIHAIHK TaHnaiau Ba wwyHjail kuiWO CHHXPOHJIALl CHTHAIH-
HHHT KeHHHIH IeMOAYIALHACH YUYH KOrepeHT TasHuHH onajiH. by cur-
HaJira Moc paBuinaa 32-Youul Koau Kyiunran 6yaud, yHaa y3yH KOJHH
LWIAKIUIAHTHPHII YYYH HIIIaTHIaaural 42-pa3psiid CHJDKHIO peruc-
TPUHH KelinHTH OYaMIuM Xakujaard axGopor ysatunaad. By axGopot
kaHaJHHH HucbaTtan 320 mcra unrapunatu® ysatunaad. IUyHHHT y9yH
XapakaTaary CTaHlHs MabJIyMOTHH JeKOoajall Ba peructpra ax6opoTHH
I0KJIall y4yH eTapiau BakTra sra Oynanu. Llynmail xuamb, TapMOKHH
BaK-TH OyiiM4ya CHHXPOHIAITa SpHIIHAaid. byHzaaH keiinH Ga3aBuii
CTaH-UHS 4YaKHpPYB KaHaJUlapuiaH OWPHHH MOHMTOPHHI KHIJIHIIHH
Gownaii-nu. Arap aDOHEHT TapMOKKa KHpHINTa XapakaT KHiica, y Xonaia
YHHHT cTaHuusAcH GasaBuii ctanuus Ounan pyxcart 3THLI KaHaJUlapuAaH
Oupu Oyiiua GorjaHMIIHK aMmainra OLIMpPHLIra XapakaT Kuiaad. By
Xojlga y3yH KOOHH IIAK/UIAHTHPHULI Y4yH HKKHTAIHK Macka
HOUTATUNAAH. YHHHI [apaMeTpiapd TapMok Xap Oup 0Oa3aBuii
CTAHLMSCH YUyH HHAMBHAYaN XHucobnanaau. Arap Oup BakTaa OHp Heda
doiinananysynnap OOFNAHMIIHKM amalra OIIMPHINra XapakaT KHICa,
KOH(IUKT BY:KyAra xenamgu. Arap OasaBuii cTaHLMA YaKHpPYB KaHaJH
Oyiinua OornanuiNra XapakaTHH Tacaukjiamaca, y Xonjga abOHEHT
UXTHEPHI BaKTraya KyTaau Ba KelHHIH XapakaTHH aMaira oLHpazu.

XapakaTtaarn CTaHIMS YaKHpYBHHH oJraHjaH keitun OasaBHii
CTaHLIMS MOC paBHUZarH Youu koaura sra Oyiarad kaHanHH Oor-
nanuiura TaliMHnaiad. byHnaH kelnH Xapakariary craHuus ¥3 HOEH-
TH(GUKALMOH HOMEpHra MOC PaBHIIJa HKKUTAJIMK Macka HapaMmeTp-
JapHHH ¥3rapTHpaaud Ba HYTK axOopoTuHu KaOyn KuJIHII Ba y3aTHIN
peXHMHra yTaau.

16.8-pacmyia yuyn CDMA cortanu anoka TH3HMHHHHP OaszaBHii
craims KaOYNKHITHYMHUHT TY3HJIMII CXeMacH KenTHpuiran, 16.9-
pacMla XapakaTJard CTaHUHs KaOyJKHITHYHHHHT TY3HJIHUI CXEeMacH
KEJITHPUJITaH.
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16.5. PagHo3uHTTHPAN KaOyJKHITMHYIapH

Paauos M TTHPUIL (TOBYIL SMHTTHPHIN) KaOynKHIrH4IapH paano-
y3aTHin MOHOGOHHK Ba CcTepeoOHHK NACTYpPJapHHH Kabyn KUIHILI
YUYH MYJIKaJIaHraH.

AManaa KeHr KyJUlaHWJIagurad KaOyIKHJITHYHHHT TY3HIIHII CXeMa-
cu 16.10-pacmna xearupuiarad. AM cHrHaLIapHH Kabyn KuuIaa
yactoTauu y3raptupHin UY amanra omupHiagn. YHHHT 0k1amMacy 465
Kl wacroranu dbuneTp xHcobmanamy. UM curHaniey Kadysl KHIHIIA
YV wyacrtora ¥sraptpray 10,7 MIu uactorajard Kylum4a O4K
ciudartina uuatanaan. Yuuur okiamaca Oum GuiabTp XucobnaHaam.
Kabyn kununazuras UM cHraan 4acToTacHHH y3rapTHpHLI VKT 6noku
U¥um y3rapTHpruyja amaura OLHpHIaH. VKT 6nok K3, PUK Ba ['um
reteponuuas UYuM 4acToTa y3rapTHPruIHHY Y3 HUHIa ONajiH. 465 KI'
pa 10,7 M wacToTajap ydyH OpalIMK 4acToTa TpPaKTHIA Kaiita
ynaHaaM TaHNOBYAHJIMK (GUIbTpIapAaH (oipanaHuliaa 4acTOTaHH
y3rapTHpHIl yMyMHiIl y3rapTHpruyga aManra OHpPHIANH. AM
curdasmapy tpaktuga OYK xymmanwiradn. UM curHanuHH Kalyn
KMJTHILA opanuk uactora Tpaktura kymumya OYK Kymunaas.
Mypakka® xaOyJnKunrdunapaa TaHJIOBYAHJIMK XYCYCHATHHH fAXIIHIIAI
YUyH YacTOTaHH KYN Kappajd Y3rapTHPHII KYJUIaHHIHIIH MyMKHH. To-
Byl yactora kKyualitupriuu (TUK) Ba akycruk tusumura (AT) sra 6yn-
maran KaGymxunruu Tionep neiimagu. Y rtamkum TUK Ba AT OuIan

HLLIAIT YYYH MYJDKaJJIaHTaH.

T
»Z
MA
l’ X3 Eomcm;wau ouom OUK  Ouwdam [ A [ T
= J S = [~ AT
‘iM_' am A‘u
£
T
-
16.10-pacm.
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16.6. TesieBH3HOH KaOyIKHATHYJIADH

Ok-Kopa Ba paHIJIH TaCBHPJIApHHU Kaby IKUIrHYIapHHUHT BYHKIHO-
Hanm cxemacu 16.11-pacMaa xentupuirad. TeneBH3op MeTpiu Ba jelu-
MeTpsii TynkuHaap (MT sa JIMT) nuanazonnapy yuyyH anoxuia aHTeH-
Hanapra (€xy aHTeHHanap y4yH KupHuinapra) sra. Keiiun

—_—

i A p——_—— — | Tosyw smuaTTEpII:
I CHrHARNAp ¥ARATH
1
|
| Epwgrmmnatn
Al Ao | - ATTOMATHK
MT Eﬁ : e
" Taceup Ba ToBym : Epumrnmx
anHo CHTHAAADHHHED CHrHEAMHHAED
xanan opaiEx Hactota | | Bugeo I&
KAHATH ]
ReTexTop
L T Pauraramx
\—_—_—| l o CUTrHANHHIHT
XAHATE
Hﬂmﬁ:‘ Terepoprn - (P?:AP L P
Gomncap rm HAKC
Baoxn ) || Crmpommaumnsa :
CHIHAMNSPHHILET Gnoxn
KAHANH
16.11-pacm.

pajaMokaHan kejaad, yHaa Oowkapuul 6J0KHAa NACTypIapHHH TaHiaul
aMajra OIUMpPHJIAIH, aKC KaHal Ba OpajMK 4acToTa KaHaimu Oyiinua Ta-
nab KUIMHAMraH Ce3rHpIUK Ba TAHIOBYAHIHK TAbMHHIAHAIH.
Panyokanan 4Mkummia yacToTa y3rapTMpUIraHKaa KeliHH OK-Kopa
Ba PaHIJIK TEJICBU3HOH CHIHAIH OpaJiIMK 4acToTa KaHaiura Oepunaam.
OpanHk 4acToTa KaHaaM YMKHIIMAATM CHUTHAJ BU/ICOETEKTOD (pa-
NHOHMMITYJIbC/IAp AETEKTOPH) Ba TeTepoJuH YacTOTACHHH aBTOMATHK
Kaiita coznau (YAKC) kypunmacura Gepuagu, 4yHKH PaHIJIH TENeBH-
30pJiap TeTepOJMH YacTOTAJAPMHUHI crabuinurura Tajabnap rokopH
Oyub, my xyminanas, 16,5 MI'it qactorany Kywiu CYHIHPHIT 3apyp.
Ok-Kopa TeNeBH30pJIapAa BHEONETEKTOpNAp YHKUIIMIATH CHIHAI
TOBYLI KaHamy, EPKMHJIMKHA aBTOMAaTHK poctiam Kypuiamacu (APK),
curHamiap EpKHHIIMIH KaHAIAPH, CHHXPOHM3alMsi Ba YHIAH KeiiuH
&WHID TacBHP OJIOKHUTA y3aTHIIAIH.
16.12-pacmia OK-KOpa Ba paHIAM TeNEBH30pnap Y4yH YMyMHuii
OynraH pajiHoOKaHANHHUHT TY3WJIHID cXeMacH Kentupuiran. CXeMaHHHT
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dapxy wysaaki, MT auanasoHn apanaliTHPTHYH TErHIUIKM KaHaiap
cenexropuaa (CK-M) JIMT auana3oHHIard CHrHajlHH KaOyn KHIMLILA
(CK-J1 épramuja) Kymumya OUK cudaTtiia umnatunany. byHHHT yd-
yu JMT nuanasodu CpruagiapHHH kabyn kunuwpa CK-M  naru
reTepogHH YUHpUIaan.

16.13-pacMa OK-KOpa Ba PaHrild TEAEBH30pJap TOBYIIHH eTkasnb
Gepull CHrHAIUTAPH KAHAJMHHHT TY3HJIHIIH CXEMACH KEJITHPHIIraH.

ALY wmT
o vt e e e e T o —
L - + TaceHp QUK
K3 IOUK  f— AP T G
! [
I
: r
I CK-M ;
_________ oy fiiees o o el TacsHp
A 1' i——
2 LI‘MF KAP OYKnan
:‘ ___________ TaceHp
K3 FOUK ’___ Ap ‘.I L \KC |7 ouKaan
I 1
! [
| 1
| r I
| : ]
2 _
16.12-pacm.
Tacedp |qy | | po | JTomyw] Jag | Jug | OUK

OUKaaH OUK

6,5 MI'
16.13-pacm.

OUK kackaanapuHuHr Oupujan (ojataa oxupraciinas, 31,5 MI'11
YACTOTANM Ky4JIaHHII OXMPHJA KyWIH CYHTIHPHATYHYA) TYIHK TEIEeBH-
3pon curnan mquox YVra Gepunagu. YHHHT 1oKkigamacu 6,5 MI 1y gacTto-
Tara CO3JIaHraH Ba PaHMIWIMK TaUIyBUMWIAPHHH CYHIHPHIL YUYH AUX
cHza KeckHH KamaiiyBum mosocamd ¢uibstp ([1®) xmcobnanamu. Ke-
JiMHCH TOBYWI OpamMK yacrora kydaiitnpruan (topym OYK) ITMHHMHT
yrkasnm opanuru 250......300 k['u ra Tenr. Tosym OYKnan KeiinH
OpaJMK HaCTOTA CHTHANM aMIUTMTY[a 4YeKIard4ura, KelHH 4acToTa
JETeKTOPH Ba NacT yacToTanap Kydai THpruuura Gepuiiain.
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Panrmu TeneBn3op EpKHHIHK KaHaJMHMHT TY3HJMINH CXEMacH
16.14-pacmpa kentupuiras, 6,5 MI'n gactoTtanu pexexTop GUALTP TO-
BYII KaHamHJaH EPKHHIIHK KaHAIHMra XaJaKuTIapHH cyHaupand. 6 Ml
YTKa3uIll OPAINFIM KEUMKTHPHII JIHHUACH PAHMIIMINK KaHAINAA YHHHT
KHYHK Iojocanuiurd (taxmuHan 1,5 MI'n) Tydaiinn xocun 6ynanuraun
EPKMHJIMK KaHalHJarH KEeYHMKHIIHH KOMITeHCALMsAIall Y4YyH HWIia-
THIIAH.

CHHXpOHNaW Ba
PaRrIMnnK
xaHannapmwra

QUK nam )
SHEKTOPNK
BEwgeo MocnawTrpyeus Kn MocnawTrpysun
| neTexTop ggn],:ftﬂ Ky4aHTHpriy 06.08mxc KyManTHprity
Ynicni -
KoHrpecTHOCNKKHK K
pocTnarudu BH180- £
KydaiTUprim

Tawysunnap
Cangin xain PesaKTopny i
3THW CXEMaCcH dnLTpRAPH R K
16.14-pacm.

Hukuin BHIEO KydaHTHpruyzaH (ofaTia yMyMHil SMHTTEp yna-
HUILTA KacKaJ 3MUTTep 3aHkupHaa) 4..5 Ml gHanasoHjgard Tauys-
YMHHHT aCOCHH SHEPreTHK CHEKTPUHWHI CYHAMPHLI YYyH PEXEKTODPJIH
buneTpnap kyiunamu, Bynna cyuuupui 1506 ra erapu. Oy €pKHHIMK
KaHanyujaa paBaHNMKHUHT TAallyBYHJIap[aH Ce3WNapiu XalakuTiap Ba
ynapHuHT 6,5 MI'n akc tabcup curmannmapu mnaiigo 6ynamu. Ok-Kopa
TCNCBHACHHE CHTHAINADUHH KabOyn KHJIMILIA PeXXeKTOpNH (PHIbTpiap
KHCKa TyTail 6§10, Oy TaCBHPHHHT paBLIaHIUTHHH OILHPA/IH.

Kenrupuiras Epkunmik kananuuusr Tyspanm cxemach SECAM,
NTSC Ba PAL tusumnapu TeNeBU30pIapuaarura yxXmataup.

SECAM TH3MMHATH TENIEBH30PAArd PaHIIHIHK KaHATHHHHT Ty3H-
nuiy cxemack 16.15-pacMia xentupunran. CxeMaHuHT Gapkin y3ura
XOC XyCYCHSTH 64 MKCIH yNbTPaTOBYIUIM KEeUHKTHPUIT JTHHUSACHHUHT
(YTKJI) Ba SECAM tusumpaarn Y-R Ba B-Y catpnap padr dapk cur-
HaJTAPHHUHI Y3aTUIMII BaKTHJA KETMa-KeT KOMMYTALMANAIIHH acoc-
NaiaMrad caTpjap 3JIEKTPOH KOMMYTAaTOPHMHT MaBKyJUIHTH XHCO6-
naHajgu. BHICOAETEKTOp YHKMINM/JA TENeBH3HOH CHTHAIAPHM aXKPAaTH-
majd, EpKUHJIMK Ba TOBYII KaHald XalakMT KHIYBYH CHCHaIap
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cynmupand. KelHH paHITMIHK CHTHALIAPH FOKOPH  4YacToTaiap
auanasoHHaa aBBaJ/laH Oy3MIHILIAPHH KOPeKUKANAUUIM (Ty3aTHILIIH)
KydaliTHpruu opkaiu yraad. By KM4MK TamlyBUYMIapHHH CYHAHPHIU
JIApay<aCHHH KYTapHIl Ba paHl KaHATMHHMHT XanakHTOapIOULTHTHHH
OLIMPHII MMKOHHMATHHH Oepajd. AMIUIHTYJaBHH uexmaruy JacTinabku
nmapasut AM Hu Oaprapad ostamu. Keitnn curman YTKJI ra Ba
KEYUKTHPHIraH Ba TYFPH CHTHaUIap KydaiiTHpruwiapura OepHiany.
Carp naBOMHHIMIHTAa KEYHKTHPHJITAH Ba TYFpH CHIHAMJIap 2JIEKTPOH
komMyTatopra Oepunaan. YTKJI Ba 31eKTpoH KOMMYTaTOPHHHI
MaBKyJUTHIH Xap Oup catpaa oxupri HKkuta Y-R Ba B-Y panr dapk
CHIHAJUIADHHM YHKHLIMJIA OJIMHHUIOMHH TabMHHJAiiIH. by KeHHHTH
matpuliafa yauHyd G-Y curHajHH THKnaHrangad cyur 4,250 Ba 4,406
MI'n  4YacroTald KHYMK TaulyBUWIAPHHM paHrmunury  moc UM
curHasHuHr AY ra YJ[ ra ¥ramu. Y-R CHrHanHUHC 4acTOTaBHH
JIETEKTOPH JETEKTOP XapaKTePUCTHKACH TECKapH OFmMara sra, LIyHra
Kypa, YHHHr 4HKuwmra R-Y curnan Oepunanu. DieKTPoH KOMMYyTa-
TOPHHHT HIJIAUIHHY MMITYJIbCIADHH KOMMYTATIUSJIOBYH FeHepaTop Ba
paHIyIi CHHXpOHyam OyokH TabMHHIAHAH. Marpunanam Ba G-Y
CHTHaJl OJIHHTaHHJa KeHWH paHMVIHIHK KHHHCKOMMHHHT MOZYJSTOp-
napura Gepujiafid, YHHHI' KaToJAHra 3ca EpKHHIHK CHrHaiH Oepunanu
RGB curHajuiapieu onunl Y4yH MaTpHUAJAll KHHECKONHMHI Y3Hja
amainra OUIMpHIIAH.

Epwgtinik Ba
CHHXPOHNAW
KaHannapwra LVIKH : Kausg;;:mrau
r i " an
Bhaeo Pasmunig KBy f 64 mxc KyHaATHRINNM
—* acrextop » CrtHannzpn [—«  Baioe AY
Nacn KyMaRTUPI 4K |
Typn
Curan
KyMaATHpI W
I_‘ R E’?"B” E Ry ]
4 AY 4n HACO o
I  — " %
IERERIY KySaRTHPFHYM b Ecy | § E
B L KiEd | sl Rl
B A4 Bwaeo
forafTo _" “ K\.ﬂaﬂ}-‘r‘?«prmn =
PIMMTYNLCNEpHU Paumu
KOMMYTAUHANGEY I CHHXPOHNaW
reseparo Griokn
16.15-pacm.
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16.7. MuEATHMETPJIH BAa ONTHK JHANIA30H AJ0KA TH3HMJIAPH
KaOyJIKHJIrHYapH

MunnuMeTpiii Ba CyOMMWUIMMETPIH TYJIKHHIApAa yTa KeHr Mo-
Jiocany Ba XanaKHTAapAaH XHMOsJaHraH, LIy KymiajaH, iyngoumnap-
apo Ba DOIlIKa KOMHOT anoka TH3HM/IApH Huuamyd MyMKrH. Anoka PKK
napu Oy AnanasoHnapja cynepreTepojHH CXeMacH acocHJa KypHiaju
(16.16-pacm). Opatna, OUpUHYM KackKaj apanaiiTHprud xucobnaHamm,
kam moekuHm PUYKnap nucbartan kam kyinanunanu, pakar yiap MHi-
JIMMETPITH JHANAa30HHHMHT Y3YH TYIKUHIM KHCMUA HILTATHIAIH.

ByHnaii kaOyNKHATHYHHHT KHpHII 3anxupiaapd (K3) kupuin cur-
HaJUIaDHHUHT 3apyp 4YacToTajap MOJIOCACHHH aXKpaTHIL, XaJaKUTIapHH
¢GuneTpiaLl, apajaliTHPrHyra reTepOAMHHHHI KYBBATHHH Y3aTHIIM Ba
reTepOAMHHHT XaM LIOBKHHIApH cYHAHpHLI Basudacunu 6axapamu. K3
ra acocuif Tanad KMpHII CUrHAIMHUHT KaM HYKOTHIMLIMHHU TabMUHIIALI
XucobnaHaau.

MWuUTMMETp [OHana3sOHHUHT Y3YH TYJIKHHIH KHCMHJA KYNuH4a
TYNKHH YTKasru4jap Ba MuKponojiocasu juHHsiapaa (MITI) 6Gaxa-
punaau, OunobapuH, OyHaa HYKOTHILIADHH KaMaffTHPHMII yUuyH KUpPHLO
TPAKTHHHHI F€OMETPUK Y3YHJIMTH KaMalHTHpHiagn. TYNKuH JTrasrudiu
iiymanTupunran axparruunap (MA), anoka peKeKkToprnapd, Orupma
TYJIKHH, XQJIKACHMOH, PEKEKTOP acocCHAard HyHantupuirad GuisTpiap
XaM Kyanaswiagd. Ywmly JAuanasonia, NpHHUMIHAT — ax-paiud
typamuras K3nap cuadH — KBasHONTHK HHTepdepomeTpnap keur
HILTaTHAaIE. Yiap 9acToTaBuil QHIBTpIAp XamIa CHTHaIIap Xap X
4aCTOTa Ba MOJISPU3ALAs aKPaTKUYH Basu(anapuHu Oaxapaguras.

Ap OuK it I
K3 > = |= ~ | [> |—
fop ==
T
16.16-pacm.

12 16 .
3-10... 3107 @'y wacroranapra Ba 0,01...100 MkM TYAKHUH

Y3YHIUKIapHra MOC KellaJHraH 3/1eKTPOMArHUT TebpaHuinap creKTpy

TIOJIOCACHHU Jrajlaiiiuran ONTHK JMaNa3oHMa KyJa IOKOPH YTKa3Mil
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[0JI0CACHHH AN0KA TH3NMJIAPHHH Ba KyJa KaTTa KydaHTHpuil Ko3(phu-
[HEHTHHH KAYMK Xa@KMJIH ONTHK AHTEHHATAPHH SPaTHIl MYMKHH. By
JMAana3oH/a, paaHo Jnana3onra HucbaTtan pajiHo3IeKTPOH BOCHTalapHH
9JIEKTPOMArHUT MOCJIAUITHPHII, annapaTypalapHiH Ba aHTeHHalapHHH
MHHHATIOpH3aIHsUiai ocod xucobnanamu. Ep atmocdepacuaa Oy nua-
Na3oH SIEKTPOMArHWT TYJIKMHJIADHHHT TapKaJMIIMHHHI y3Hra Xoc
XycycusaTnapd Ounad Omupra yTa KHcKa HYHAITHpPHIN AHarpaMMacHHH
AHTEHHAHH Ky3aTHLI Ba HYHAITHPHUI MabiyMOTIapH Ba Karop Oouika
omuiap OyHra onud kenauku, Oy aAuanasonja EpyriHK YTKazrudiapu,
acocaH, ONTHK-TOJIAJIM aloKa TH3HMIIAPH 3HT KYI TapKajiraH.

OnTuk anoka TH3UMIApH KaOyJaKWirHuwiapH TYFpPHAAH-TYEpH Je-
tekropaaumiu - (16.17a,6-pacM) €kH  CynepreTepoiMHIH  cXeManap
acocuaa Kypunaau (16.178-pacm).

OTUd MUK
I oo o7 = D —
a)
oo KTK P Im  MUO UK
T = =] = BI-oF
' |
1
T KAP
6)
j\;“}"-’ no OUK % v U@ MUK
% | oo on I = |[> = =] > ]
e ] o | z_//! | T~ j“
T I
= waxe
B)
16.17-pacm.

AMnnuTya éxu aacTnabky axbopoT CHTHANHHH JKajalHK Oyiinya
EPYFIMKHUHT GUABOCHTA MOJYJSALMATIAHTAH (MHTEHCHB) CHIHAIHH
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xkabyn kunum  yuyyH 16.17,a-pacmaa KenTHpPHAraH cxemajard
KabynKuIrHy vuuiatunagd. JIMH3anH €KH aKCIaHTHPYBYH aHTEHHAJla
KabyJ1 KHIHHTAH CHTHAJ TAllKH ONTHK XalakuT Oynran ¢oH HyplapHHH
KyucH3nanTupyBuu ontuk dunsrpaan (O®) yraau. dortoaerexkropaa
(®MI) onTHK cuUrHam 3NeKTp curHainra ysraptupuianu, [NYdpa axpa-
THnagy Ba Buzeokydadtupruwiapaa (BK éxu [THK) kyualitupunanu.
AMIUIATYJACH MOIyJAUMsJIaHrad EpyrnuK Ba f kM gacTotanu daza
6yiinya MOAYMALMANAHTAH CHTHA/UIADHH KaOynl KMIHIIJA CXeMacH
16.17,6-pacMuara KenTHpUIraH KaOyJIKMITHY HUUTATHIAIH.

Knunk Tamysus ¢oroperekTopiaH KeliMH KyiiunraH nonocaBui
bunbTpaa axpaThnanu, kuguk Tamysud Kydadtupruyaa (KTK) kyyaii-
THpHJIAIH, JeMoayatopaa (JIM) nemoay suHsIaHany.

16.17,B-pacMa cynepreTepoaMHIH ONTHK KaOYyJIKHITHYHHHT TY3H-
mum cxemac kentupuiarad. MJI ra kucmad kypunaauras oitna (KKO)
épraMuia I{aﬁyn KHJIHHagUrad ONTHK CHrHajljaH TallKapH, 4YacTOTacH
ONTHK CUTHAIHMHT f, 4aCTOTaCHAaH f,,, OpaIHK yacToTa (apK KuJaauran
nasep rereponus (JII') Hypnauumnapn 6epunanu. I1M ga axparunran
Jou YACTOTAfarH CHIHAJra WUUIOB OepHIl OfAMiI Tap3na amanra
omupunagy. OpalMK 4YacTroTa CHrHanM EpJaMuja 4yacToTaHH KaiTta
Co3/aml JIa3epHUHI YacTOTaBHili HOCTAOMJIIMIHHH KOMIICHCAlMsalll,
LUIYHUHIJeK, atMocdepa ONTHK anoka TH3MMiapuia ¥3 yphura sra
6ynaran kabyn KMIMHAAMraH CHrHaJg 4YaCTOTACHHHM JIOIIEP CHIDKMTH-
IIHHA ~ Ky3aTHIl y4YyH KyJaHwiagd. By — CHDKMTHII 1037120
MerarepiyiapHy TaKHI KWIHIIH, Ja3epHH KaiTa co3/all YerapajapHHi
YEKJIAHTaHITUIH OOMC, 3J€KTPOH reTepOIMHIIM YacTOTaHH MKKH MapTa
Y3rapTHpHIUHM KYNIaHHIMIOM MyMKHH. Pakamild CHIHaJUIapHH KaOyn
KHIMLI y4yH MyiDKannanrad kaGyiakuirudiapia KydaiiTHpHAras nact
"1acTOTaAJIM CUTHaN Xucobnalu Kypunmacura (xx) Gepunaau.

16.8. Pagnopese TH3AMIAPHANAT KaOyIKHJITHYIADH

Tyrpunan - TYrpu KypuHagUran €p CHpPTH paJlHOpelie JTHHHAIapH
(PPJT) nxxu oxupru (OxPC) Ba katop axtue opanuk (OpPC) crau-
ugsinapAan ubopar 6y1ub, Gynia kymuu cranuusiap 6Gup-Guprapuias
10 ... 70 xm macodanapra xoiinamany. By cundnary THHHANAp yUyH 2,
4,6, 8, 11, 13, 18 TTu pa IOKOPHPOK wuacToTa JHana3zoHIAPHIA
yacToTajap MOJ0CAacH aKpaTHIIraH.
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16.18-pacm.

Xo3upru Bakrga Xalkapo 3eKTPanioka HTTH(OKH TaBCHsJIApHIra
MOC paBHINJA TAaHJaHAJMIaH OpanMK yacToTaja (omataa fo,/=70 MI')
cHrHauiapra acocuit nuiios Gepum amanra omupuiaguran PPJI kabyn
KUJIMIL-Y3aTHI annapaTypajapiHH KypHLI NPHHIHNH KEHIPOK KyJia-
HHJa /.

Kabyn KMIMHAIMIaH fi,; YacTOTaJM CHIHAJ TPAH3HCTOPJIH KaM
mokuiuid  kKyvaiitupruyga (KIUK) xywaditupunanu, [1d; nonocaid
(GuabTpAaH YTKazunaad Ba KaOyJUlarmyHUHT Ap; apajaliTHPrAYHzAa
eTepOAMHHMET fi., YACTOTANH TebpanHumapumas (oiinanannd fo
YACTOTAJM CHIHAIra Y3rapTUpUnam. f,, dacroramn curran OYKna
Kyuail THPHITaHJaH CYHT paguoysatuil KypHimacuuuar (PYK) OUYKcu
kupumura Gepunanu. PYKaa xam apamamrupruy 6yiuG, ynra Ionad
foys vacToTaNM TeOpanumuap Gepunamu. f.,, LYyHIal TaHJIaHAAHKH,
KelMHIM cTaHUuAra HyHaIMIIKUAA y3aTrdd YHKUIIKNAA HypJIaHTHPHIIraH
CHrHAJI IHa yTa IOKOPH YacToTa (YIOY) muanasona 6ynamu (fz)-

Bup PPJIHuHr Typnu craHuuanap kaOysnarudiapd Ba y3aTrdd-
JAPHHHUHT [, Ba f;; 4aCTOTaJapuHH 3JIEKTPOMArHHT MOCIHAUIyBHHH
TabMHHJANI YYYH 4YacTOTaBHH pexara MyBODHK yoinamTHpuiaaaH.
INapasut QasaBuii MOIy/IsUUAra Ba y3aTHnaaurad XabapHH HOUH3HKIN
Oy3unHuLIapura onub kenagurad Kadyn KHJIMIN-Y3aTHII TpaKTHAA
amruinTyAa-daszaBuii Y3rapululapHAHET OJIMHHA ONHII YYyH KaTop O4K
(KLLKnap xaM) KackaJjgapH Ky4aH THPHIIHE aBTOMATHK pocTiall (KAP)
ti3umura yiaanaai. OxPCna pa OpPC kucMuzaa PKK OYKnaH KeHHH
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Kabyn KHJIMHaIuraH curian onepaiuoH kywaiitupruura (OK) Gepu-
Jagd. By cursan keTMa-keT paBHiga AYpad Ba KOHTYPJIH Xamia
TYPYXJIH Ky4aWTHpPrudHu Kaita Tuinaliguran YJ{nan yraau (tenedoH
CTBOJIH XONaTHIA).

Jvas Ba f, dacrotanapmaru ¢dapk retepopuHiap [y Ba fiag
yacToTajapd (papkd OpKaJH aHHKJIaHagH. [eTepoAMHIIH  TpaxT
KYPHIIHHHT YMyMHH reTepoJIHHJIH Ba alloXHJa reTepoAHHIIM BapHaHT-
napu umnatiaamd (16.18-pacm). Bupuuun Xonna f. ), uacToTanu Teb-
paHMInap TYFpHIaH-TYFpH I yMyMuil retepojauniad 6epuial, f.,..q
yacToTayi Tebpanuinnap aca Iy €pnamuu reneparop, Ap, CHIDKHTHLI
apanamTipruud Ba 1M, kucka nonocanu QuneTp Epaamuiua f,,
4acToTara CH/DKMTHII Hynu OHIaH ONMHAIN. f,sHUHT f .6 1aH KATTA EKH
KHYMK OYNMIIMHK XucoOra onMHCa, aMania TYPTTA fius Jfoxass foyss -
YacTOTaJapHHH YpHATHIN BapHaHTIapd OyiaumM MYMKHH Ba yjap
amanga Ky/amaHWIMOoKaa, O6upok Oupra 6y sapuantinappa OpPCraru
Kabyn KHJIMIO-y3aTTHYZard YMKHIO YacTOTacH fi, KHUPHII  fi.s
yacToTacHIaH (akar fo,ra Gapk Kuiaaay Ba acOCHH reTepoJHHHHHT f. ,,
yactoracura Gornuk 6ynmaiiau, OHHOOAPHH, fou,<<fis, f;; YACTOTAHUHT
CTaOHJUIHTH OESPIH fius YACTOTAHHMHI CTAOHIUTMIH OpKaiH aHWKJIaHaIu,
abHM OpPCparw f,.s Ba f), yactotanapauar crabummrn OxPCparn f,
YaCTOTAHMHI CTaOWJIIMIH OpKalnH TabMHHJIaHaau. By yMmymuil rerte-
POIMHIM CcXeMaHHHTI a3auturi xucobnaHagu, nekuH [ rerepo-
JHHHUHT HOIZIAaH YHKUHIUM Y3aTHIOAA XaM, KaOyn KHaulga XaM ajloka
TyxTaumra cabab 6ynanu.

VIOUna T¥rpuaaH-Tyrpu Ky4aliTHPHIUIH Ba YaCTOTAHH CYPHLIIH
KaOyJIKHITHY-y3aTKUYIapHUHT Kypull ycnyOwu, aitaukca, OpPCna uc-
THKOOKM Xucobmanamu (16.19-pacm). Kabyn kununanurad fi,s 4acto-
tand curian KIIKpa xyqaiitupunanu Ba (I')) rerepoaun, (Ap) apanaiu-
THPrud Ba & monoca ¢unbtpupan (EI1d) ubopar uactora y3rapTup-
rudra Gepuiiagu. ['eTepomHHHHUHT f,, 9acTOTacH fi,; ra Hucbaran f,
y3aTHUI YaCTOTACHHM CHIDKHIMUHW Genrunaiinu. KyeBar kydalitupruun
gukaiigary (KK) curnan ysarysum aHTeHHara Oepunajud. Daszaswuii
Monyisitopaa (OM) rereposuH TeOpaHHLUIAPHHE MOJYJISILMsIA HIn
OujlaH CTBONra XHM3MaT AJIOKACH Ba TEJECHTHAIN3AlHs CHUTHAILIAPH
6epunanu. Byujaii BappanTHHHT ad)3aJUIMIH KaTTa KydyalTHPHLI, Ce3M-
JIApJTH KaM HCTEbMOJI KYBBATH, COIANIMIH Ba OpaNMK 4acToTajla Ky4aii-
THPHLI CXeMacHra HucbaTa nacT HapXu XucobnaHamu.

Bup Ttaktnu OUVHuur Tysumum cxemacn 16.20-pacMaa KelTH-
puirad 6Ymm6, ynna kabyn KuaMHaaHraH CHrHANHH rerepoiuH TeGpa-
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HULILIAPHTa KYLIHL yuyH (eppHT HHPKYIATOPH (OL]) umnaTHIaaH.

KWK Ap
8y
fiab f N fua
> J=j=
M fun 2
= M
//
Xy3maT anokack
9a TenacHr4
16.19-pacm.

Kabyn kunuuaguran cdrian [1d; mosocamd (uIbTPAaH KeliHH
®Luuar 1 enkacura Gepud, 2 enkara ysaTHiaad Ba rapMOHHKalap
dunstpuaan (I'd) ety apanawTupriyra yaThuamgd. ['eTepoauH KHC-
ka monocanu 11, pa ®L] opkanu 3 enkara ynaurad. Ymymuii e6pa-
puuuiapn 1 enkara Gepunani, fi,s yacTorara cosnauwrad 1) maH Kai-
tanu Ba 1,2 enkanap opkand ['®ra pa apanamtupruyra (Ap) 6epunaiu.
Bynpaii uacrota Y3raprupruy curhan tpakruga OL| ¢asa aiinan-
tupruusudr (Pa) pasudacuun xam daxkapaz.
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16.20-pacm.

ApanallTHpruyaan KaiTral CHIHal LUPKYJATOP €paaMuaa rere-
POJIMH TpaxTHra ifyHantupunaay, y epaa [1d; ra etnb Goprynda dasa
aiiTaHTUpruYaa FOTHAAIM. ApalaiuTHPruuaa BYKyAra KeJaiHraH akce
tamkua 3tyBun xam ®a ja rorunagu. lynaai xunub, [1d; Mocnami-
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THPHIINaH OKJIaMacH Ba aKC YacTOTaja MOCHANITHPHII HILIATHIAIM.
['etepomun TpakTuma da YpHHTra KyNuHYa uxkuaun PL] vmnatinagu,
Cursan Ba rerepoamn TeGpaHHILIAPHHM KYIIHI y49yH HKKH KHCKa
nonocanu  QUABTPAAD fous HACTOTAara cosjaHTaH YTKA3yBYH Ba
PEKEKTOpIH unsTpnapaan ubopar GuinbTpnap aiipacu ®L YpHura
UILTATHIO MYMKHH.

I'etepomn Typuparn KaOy/IKHIITHY-y3aTKuuIapia CHIHAIHK aco-
CHH KydaiTupummig (16.18-pacm) OUK TpakTuaa amanra OUIHPHIIATIH.
OYKHHHT Ty3sunum cxemacu 16.21-pacmaa kentupunrad. UY Ounan
TallKHT Kunagurad pactiabku OYK (JIOYK) kam MOBKHH KHPHTHLIM
Ba  XanakurTnapman PKKHHM XuMosnmamn yuyyH I1OKOPH — UH3HKIH
XapaKkTepucTHkara sra Oymummm  kepak. KyualiTupruy HaTH:KaBHii
TaHIIOBYAHIHK cxXeMacu OyiiMya Kypuinaau, OHpHHUYM AalepHOIMK
KacKa/ina yMyMHH 3MHTTEp CXEMacH 6¥iinua ynanraHd IOKOPH 4acTOTAJIN
KaM IIOBKHHIH OMIONSp TPaH3HCTOP KYJUIAHWJIAAH. [aHIOBYAHIHIH
Kamnadran unetp (TOK®) weunkum rypyx saktd (KI'B) xapak-
TEPHCTHKACHHM Kaiiy sTuiran koppekrtopud (KI'BK1) 6unan mocnaru-
THpHJIanH, KeluH anoxuna Kaiita cosnanaauradn KI'BK2 ra Gepunajnu.
KI'B  xapakrepucrukacn Koppekuuanam UM cursan  ysatuin
TPaKTUHMHT DUX ypsuxnamTupumra onub kenagun. Hatuikana
MOAYTAUMANAHTaH CHrHAJIATH HOYH3HKIIH GY3HIIHILIIAp KAMAsIH.

JOYK  KT®  KIBK, KI'BK2 Bom OUK OO0UK

o S g g Wy ey M o P
I

KAP

16.21-pacm.

Tponocdepa pamuopene maaustapuna (TpPJI) YKTuu onwucra
TapKATHIHLIM aCcOCH/a HIWIATHIAH Ba KYLIHK cranuusinap 100 ... 800
kM Mmacodanapna skoitnawamu. TpPJI yayn 1,0; 2,0 Ba 4,5 I'Tu
AuarnasoHNapAary 4acToTaNap MOJOCACH ayKpaTHIraH.

TpPJ1 PKKnapupa KIIK, 6jcaranu KaMalfTHpHII KypHJIMajapu
KEHT KYJIaHUIa M, anoxuaa kabym KHIMIT Texaukacy sa GoImKa TE3KOp
MHTeP(EPEHIIHOH CYHUIILTAPTa KAPITH KYPalll YCysuIapH HuLiaTHiIam.
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TpPJIna wacToTaBiii MOAYJAUHSA KyAJIaHHIALH. UM cursanigapu
KaGysnariyu KMPHIINA CHTHAJ IIOBKHH HMCOATH OerHIaHraH caTxliaH
kamaliranuaa, YMKHUIIMIArH [OBKHH OPTHIUHHHHI MPOMOPUHOHATUINTH
Gyamnaam Ba KaOyjn KM CH(ATHHHHI KECKMH EMOHJIALIHIIH
kysaTiagu. By xoaucanap Omnad kypawmu yuyH TpPJI Kabyiua-
ruwiapi Tapknbura UM curnannap GycaraCHHHHID KaMaiTHpUI JeMOo-
nynaropiapy (BK/T) kuputunanu.

BKJI cudaruna vacrota OyiiHuya Teckapu ajloKallH, Ky3aTyB4H
(UIIBTPIIM, TAllYBYHHH pereHHpalHsIamiy Ba OOmKa Kypiiavanap Hul-
naTiimmy MyMmkuH. TpPJIna kysarysun rerepoautid bBK]I keHr yin-
nanunaan. Kysarysuu rerepomunnu (KIM) BKJl cxemacu BapuaHTIapy-
nau 6upn 16.22-pacmaa kentupuirad. KI' Tapkudura Kucka nojocant
OUYK,, ksapuiu rexepatop (KI'), yura apanamtipriay Ba AY kupaau.
ApanamTiprawiap wysgai quaiauky, Kl'a ciraaniap oHui 9acTo-
Tanapu opanapuzia Kyiugard mynocabatiap y3 ypHura sra 6ynamu:

F@)= fia + L2(0) ;
SO0 four (0= frr+ f2(O-F our (V) 5
Fo0)=FO-110)= fr + o0 Lo+ [ our =T our (1).

Gast)  ouxy Ap UK, A4 Ap2 koS

—_"D —~ Txa6 5 LA > —~ 1 i H L) Jxzb | P

[ne
|
i 7 5

16.22-pacm.

ysnai kunud, KIT yuKHIIALA YHUHT KMpULIMJary oHHi 9acToTa
ABTOMATHK paBHIAa yuutab Typuaaau: fa(t)=fou(t), Oynaau, OyHAa
fi)=fir Ap, apanaurrupruymaru f2(t) Ba fou(t) HacToTamapi
CUrHajjlap JIéBHaldscHra aitunagd, Ap; apaldIOTHPra4jAa 3ca
nacTiabki yacToTa JeBuanuscy kaira tuxknanaau. OUK,; marn keduKHIn
tyaiiny NeBHAlMSHHHT TYMMK Oynumia amanra owmmaiind, Ba f
YacTOTANH CHTHANNA KaHmaiaup JeBuaums cakiaHamd, JgekuH y KIT
KHpHIIMarHaaH auya kuuuk Oymagu.  Ilymmsr  yayn OYK;
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KHPDHILIMAArH CHTHaJ CHEeKTPHHUHI KEeHIVIMIM KaMmasau, Oy YHHHT
YTKa3WIl [MOJOCACHHH KHCKapTHPHII Ba MOC paBHLIJA [IOBKHHIAp
KYBBATHHH KaMaWTHPHII MMKOHUATHHH Oepaiu. lllyunait kunud, KI°
KabyyutarHyHMHr OycaraBuit caTxuHuM kamalTHpuO, YJ[ kupuinuparu
CHIHaJl HIOBKMH HUCOATHHH OLIMpay.

16.23-pacmaa Gurra muHus crBosd yuyH OxPC kabOyn xunwimu an-
napaTypacHHHHT COANANALITHPUIINAH TY3HJIMLI CXEMAcH KeJNTHDPHWJITaH.
VYHpa ¢a3za Ba yactora O¥HHuYa CHrHAMHH aXpaTHII Y4yH TYpTJaHra
kabyn xuiuim uuuratiirad (OpPChoa moc paBHinza skHX037ap XadKMH
opTamy).

Typnu Al, A2 antenHanapaa kabyn kunuurad fcl €xm fc2 Oup
YACTOTAIM MKKM CHTHAJUIAp OPAjJHK YacToTaja JAeTeKToprada 4u3uKId
KYLIHIHIOH XaMJla 4acTOTaBHi JAeTeKTophapiaH KeHHH YH3UKIH K-
LIMTHINH KOMOHHAnusACH KynnaHunaad. AHTeHHanap Kabysn KMIraH cur-
Hamap A®1 Ba AD2 axpartysuu ¢unbTpnap opkanu Typrra (K1-K4)
Kabymnarnunap kupunutapura Oepunaau. K1-K4 kabGynnaruuiap xap
KyhTnapu kKabyn Kwirad yactoTa curHammapu (Typnu dasanapnaru)
KILK na xywaiitupunams, YV na £ ra ¥3rapTupHiIaau.

4 A
@ KX
| L’;@—# is fal |—i
e JI}:
| =
z 4
16.23-pacm.

ViapHHHT retepoauHiapy ymymuit dasasuii gerexkrop (MJ) Gunau
GolKapuiIaguray yactoTa-(asanu aBTOMaTHK Kaiita cosnam (HDAKC)
TH3MMH OWIaH cosnaHagu, Oy OmiaaH KaOysl KHIMHAAMIaH CHrHanap-
HHUHT IOKOPH (a3zajailTHpiiMiumura spuumiand. Kymum pexxuMuHHHr
YU3MKTUIMIE  KaOyjularuwiapHuur  Xap Owp  xydruma OUKmap
Ky(QTHHH KYITaHUIUILKM OpKand TabMHHIaHaav. Hatwkana kKymuna-
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JMraH CHIHANIAD KHPHLI CHIHAIApH Kabu myHocabarna 6ymamm. Mkku
YJlnap 4YMKHLIJIAPHAAH CHrHANIap JACTeKTOpAaH KeHHMHIH KYIUIHII Kac-
gaaura Gepnnaan. CHIHAJ MOJOCACHAAH KOKOPH 4acTOTalH IMOBKHHIAP
dunerpaa (P) dHIBTPIAHAIN, KEHT MOJ0CATH kyuaiitupriuga (KIIK)
KydaHTHpPHIa/H, JIETEKTOPIAHAAH Ba CHIHAIapHHA Ky4alTHpHLI Aapa-
JaCHHH pocTiaul yuyH (oiifajiaHWianu, WyHHHT Y4yH YJ1 yMKHII-
napumard CHrHAUIap Uy YHKHILIAPAArH CHIHAl LIOBKAH Hucbarura
nponopuHoHai 6yiran MHKA0pAa YpHaTHaaaH. Yn3uKu KYLIHLT PeKH-
muan tabmumiam yuys KIIK kyvalitupumsn napaunell aBTOMaTHK
poctiaw  (KITAP) Tusumu Ounad  kampanrad. TpPJlna toxophaa
puTHAraH KyLIHUl ycnuy6napuuaﬂ TalIKapH /eBHAMAHH afHpHII
yaraprupriuunapn  (JIAY) neb aramaguran TH3HMIap Ky JLIaHHJIaTH.
Yiap MCTalraH COHJArH CHTHAMIAPHH JeTeKroprada KyIHLl YHYH
SPOKJIH 6ynub, yacToTaHH Ba KyUIHWJIaJWHrad Te6paHHmnapHH pocTia-
HHLIHHY Tanad KHaMaiiam.

16.9. CynbHii MyJU1omN aJ10KA Ba SIIATTHPHII TH3AMJIAPHHHAT
KaOyJ1 KIHII KyPHIMAJIapH

CynbHil Hynpowny anoka TH3HMIapHaa ep CTaHlHsIapH (EC) Ba
epHUHT CYyHBHI Hynnomnapuia JKOINanITHpUIrad OpajHK aKkTHB Gopt
perpancsTopiapi (BPTp) tapmoru Masxyn. Kaiin stairat Ba paano-
y3aTHII CyHBHIl Hiynnouns xusmarnap yuyn 0,62..2,75 TTn auana-
30H/|arA YacTOTANAP I10JI0CACH KPATHITaH. EpHUHT CyHBHH HYII0MIH
(ECH) opkami anoka y4yH 2..8 I'Tu mmamasongard 4acToTazap 3HI
axmu xucobnananu. Ep-ECH nunusnapuna («OKOPHIH JTHHUS) 6,14
pa 17 I'T'nt ananasounapaaru nonocanap, ECU-Ep nunmsutapuia («nact-
ki nuHus2na oca 4 Ba 12 I'Tu aunoszonnappari yacrorajiap nojocact
HIIIaTHIAAH. AHAIOr CHrHAN KaHalapuaa dactoTa Oyiu4a axpaTH-
nagu - yactoranu moaysuus (KUYA-UM) tuzumuaa ysatunani, AHCK-
peT CHUrHaIapHH y3aTHWl (a3aBui MaHHMYJIIUs (®MH) Epnamuia
amanra ompwiand. ECH ma xyssatim pagmoysatil KypHiMalap
(PYK) Ba 10KOpH KyuaifTHpHil kod(QHUHCHTIH aHTeHHanap HULIa-
THIIAJH.

ECN paanokaGyn KHIHII KyPHIMACHHUHI YMyMJQIITHPHITAH
Ty3uaMLI cxemacH 16.24-pacMza KeNTHPHITaH. AHTEHHA OpPKAIH Kabyn
KWJIMHIAH CHCHAN MacT WOBKHH XapopaTHJa KeHI TOJIOCalH KIIKma
KyyalTHpHJIQZM Ba TaKCHMIIAll KypHJIMAcH (TK) épmammza KaOyn
KHNHHAIATAH CTBOJIAp OPKAIM 4YacTOTa Y3rapTHpruwiapura HyHan-
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THpunanu. By epna omarna, 70 MI'm ©Ynran opasuk uacrorara y3-
raprapunany. Kelign cursaiiap opalMK YacToTa TpaKmiapuna Kaiita
HILIAIIAAH YTagd Ba JeMoAyIaTopiapra 6epuiaiu.

epts fou 1pakTH —
KK
— o¥r oY TPAKTH —_—
= D TK ¥ Jou 7 ]
¥ Jou Tpakm S
16.24-pacm.

Crsomnap opanapuna YIOU curHas sHEPrUACHHM TapPKATHIMIIN TaH-
JIaHTaH Ba KeHr mosgocanu TKJjap opkanu aMainra OWIHPHIMIIH MYMKHH.
Bupununcn axparysun depputi uupkynatop (PLI) 3amkupura yiaHrad
II®nap tymnamupan wbopar 6y:im6 OGyana xap 6uMp  Kaiita
cosnanmaiimras YUY kupuimra dakar Gup cTBONIaH cHrHan Gepuiauu.
Kaiita cosnananuran YVnap Ouman Oupra MOUIATHIAJMIaH  KEHT
nonocami TKyiapna kupumunapra 6apya cTsosuiap curHaiapi Gepuiiaim.
Ynap typiu HYHaTTHpUITaH akparrudiap 6a3acu/ia HUFHIaaH.

ECN xabymnariunapn opanuk yactora TpakTJapH Ba JEMOAYIs-
TOpNapH TYFpu kypuHumd PPJInap axasor KypHIMalapHAaH Ty3H-
TMIOH uxatia" ¢apk kuiags. 4y KydalTHpru4lapyd HaTHXKaBHiH
TaHJIOBYAHIIMKAArH cxemacH OVitMua iimrunagu, éd kaHaulap GViinua
IOKOPH (25...90 1B) TaHIOBYAHIMKHI TABMHHJIALIIA XAPAKAT KHJIHHA/IH,
uy ©Ounan Oup BakTaa KaOyIIarHYHHUHT BSKBUBAJEHT I[IOBKHH
IMOJIOCACHHH ~ MUHHMH3AUMANANI, KYyIHM4a cyuuil KyTOnapH Ba
AYUXHHHT KECKMH TYIUHWI FOKOPH Taptubnu kyn KoHTypau LC-
Gbunprnapauar TXKD cudaruma kyuanunmimy 3apypaTHHH TYFIHPalH.
Opanuk 4acToTa Ky4alTHPrHYMHHHT aNepHOAMK KacKkalulapd 4yKyp
MaH(DHH Teckapu anoKaaMiIM MKKHTa Ounossip TpaH3McTOpNAp EKM
HHTETpal  MUKpocxemanapaa — Hurumapu.  Cymsuit  iyngomnn
JMHHANIApAA CHIHAUTADHMHT KYWIH CYHMIIH MaByyj SMAclHTH ep
PPJlnapunan dapknu pasumzpa 15..20 a8 nam  karra Oynmaran
cyuumnM  THKIOBUM KAP  k¥snmamwimmmra  umkon Gepanu.
HdeMoaynaTopaa IOKOPH YM3HKIM JeMOAYJISLHSAH XapakTepHCTHKAIH
toKopH crdatin AY Ba YJlnap uunarunany. Buneoxyuaiitupruunapa
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(akaT KywIaHHIIHHA Ky4aiTHPHIIAH TalIKapH nactnabku BMIEOCHIHA
CTIEKTPHHH KalTH THKJAW Tajad KHAHHAMH .

CynbHH #ynIonuM anoKaHuHT MyXHUM KieMu BPTp kaGysaxuiray-
y3aTkHY Kypuiamacu xucobnavaud. Ynap Oup €xu Oup Hewa Ky3aTyBuH
ECNnap cHrHa/ulapuHH KaOys KHIHI, yJiapHu Kyuaiftupuin Ba Oup €ku
oup neua ECNnap kaGysiaryuiapy HyHamuuuiapuna KEHHHIH y3aTUIra
mymkasuianrad. BPTp GHp cTBoiMHH KYPHIUHHHI OHp Heya BapHaHTJIApH
mapsKys OYnHO, yjlapra reTepoHIMHIM TypH, 4YacTOTaHH OHp TakTmIH
Y3rapTHPHIMLLIH, AeMOAY UMy €Ki OopTAa cHrHaNHK KaliTa HIlamnuM
tTypnapu kupamu. 16.25-pacmpa 14/12ITh 1uanasonna uimiaiimgurad
yacrota Oup Kappa ysraprupHuuid BPTp xaOynnarudHuHr Ty3HIIHIO
cxemacH kenTHpuirad. 14 I'T' yacToTanM KMpHMII CHTHA/UIapH HKKHTa
KIIKna kyualitupunamgy. KIHIK  cudaruza  crasgapTr — cxemanap
ULLIATHIATH.

?
" | PVKra
« ab a [/} o s
- D —— D -—— D s 11,71—'[11
7
KIIIK | KIIK 3 Ap PO J
— —_— — 14T —_
« [> a [[>] e / ”’T ¢ | =
4ITo | e —— P — ——
1278 MIx
KI 3n D én
| = |~ n 2,31T0
16.25-pacm.

HA3OPAT CABOJLJIAPU

1. DRM paguokaOynKMITHYHHHHT MOl TPHHUHIHHH
TYUIYHTHPHHT.

2. RDS tusumu xakuaa aitib Oepunr.

3.. RDS TH3MMH CHrHAJIHMHT Tapkubu Kanaaii?

4. RDSnu KaOyJKUATHY TY3HIHII CXeMacH Ba HIall IPHHIHITHHA
aiTHO OGepuHT.

5. RDS TH3HMHHHUHT cepBHC (XU3MaT) HMKOHHATIapH HHManaplaH
ubopat?

6. Tleib>kepHWHT  Ty3WIMII CXEMACHHM YH3HHI Ba HILIall
NPHHIUITAHH TYLIYHTHPHHT.
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7. TlelimkepHUHT IOKOPH 4YacTOTa TPAKTHHH TY3HJIHMII CXEMACHHH
9U3HHT Ba OJI0K XaKuja KHCKavya TYIIYHTHPHII GepHHT.

8. CDMA corann ajnoka TH3MMHHHHI 0a3aBHil CTAHUMACHHHHIT
(BTS) Ty3uauil cXeMAacHHH 4YM3HHI Ba HIUJAll [PHHUHATHHH
TYUIYHTHPHHT.

9.CDMA cotanu anoka TH3UMHHUHT OazaBuii craHuus KaOyli-
KWJITHYMHHHT TY3HJIHII CXeMaCHHH YH3HHT.

10. Xapakatnard craHuus KaOyNKMIATHYMHHHT TY3HJIHLI CXema-
CHHH YM3HHT.

11. PaauosmdTTHpHII KaOyJIKHATHYHHUHT TY3HJIHLI CXEMacHHM
YU3WHT Ba HUUTAW NPHHIHIHHK TYULYHTHPHHT.

12. Ox-Kopa TeNeBH3HOH KaOYJIKHIMMYMHUHT TY3HIMII CXEMACHHH
YH3WHT Ba HLLJALI IPHHIHIHHY TYLIYHTHPHHT.

13. Paurnu TeneBH3HOH KaOyJKMITMYMHHHT TY3HJIMII CXEMAaCHHU
YH3HHI Ba HUUTALI IPHHLMIMHYN TYLUYHTHPHHT.

14. MuumMeTpny IHanasoH anoka TH3MMHAATH KOy IKMITHYHHHT
TY3UIHII CXEMACHHH YM3WHT Ba HILIAN NPUHIUITHHHA TYLIYHTHPHHT.

15. OnTek nmana3on anoka THU3UMHAArH KaOyJKMJITHYHHHT
TY3HJIHIL CXEMACHHH YM3HHT Ba MILJIALI IPHHIMITHHH TYIDYHTHPHHT.

16. PPJI TH3MMWUHHMHT OXHPrM pagHOCTaHLMA KaOyJNKMITHUMHHHT
TY3HIHII CXEMACHHU YU3WHI Ba HILJIAL NPUHLMITHHY TYLHYHTHPHHT.

17. PPJI TH3HMHHMHT OpanuK paaMOCTaHUUA KaGyNKHITHIMHHHT
TY3HJIMII CXEMAaCHHH YM3HHI Ba MUUTALI MIPHUHIMUITHHN TYIYHTHPHHT.

18. Tponocdepa paauopene nuausIapHAArH KaGyJIKMATHUMHHHT
TY3HJIHII CXEMACHHH YH3HHT Ba MULIALL TIPUHLMIMHHA TYIIYHTHPHHT.

19. Cywbuit itynmomnu anoxa TH3UMUJArd KaOyJIKUITHYHHHD
TY3WIHII CXEMAaCHHH YH3MHI Ba HILTAI MPHHIMIIMHK TYUIYHTHPHHT.

20. Bopt peTpaHcnATOpH KaGyJKUITHYHHHT TY3HJIHUI CXEMACHHH
YM3MHT Ba ULIUIALT TPUHUMIIMHK TYIIYHTHPHHT.
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XVII 606. DJAEKTPOMATHUT MOCJAIIYBYAHJIHK
MACAJIAJTAPH

17.1. PagHoy3aTHII KypPHAMAAap/a 3JIeKTPOMArHHT MOCJIAINYB
MYyaMMOJIapH

17.1.1. POB s/1eKTPOMATHHT MOCIAMIYBYAHIHTHHA TABMHHIA

PaxnosnexTpor Bocutagap (POB) uwnam Ounan Gup BaxTaa Oup-
Gupiapura XalakHTJIApHH 103ara KeJTHpaiH, HaTHKand AJIOKAHHHT
cidar KypcaTKHWIapHHU EMOHJALIANH Ba SJICKTPOMArHHT MocamyB-
yanauk (OMM) MyaMMOCHHH e4HII 3apypaThra onn6 kenagu. SMM Oy
POBHHHT 5JeKTPOMarHuT Myxutia Gepuirad cudar OunaH Winam Ba
GollKa 2MEKTPOMATHUT BOCHTanapra pyxcaT STHJIajHraH snekrpoMar-
HUT XaJaKHTJIapHH Xocus Kuimaciauruaup. CYHITH BakTIapaa 5MM
MyaMMOCH Kyiiumaru cabGabnapra acocaH KaTTa axammusaTra sra oynub
topMoKaa:

— pmaTaagurad POBiaap COHMHUHT TYXTOBCH3 01HO Gopum;

— yeK/aHTraH Maiiflonnapaa katra Mukaopaard POBnaphu sxoiinari-
THpHLI 3apypAHTH, GYHHHT HaTikachaa Oup neva POBrapHunr butra
aHTeHHara 8KH sIKUH JKoinalirad aHTeHHajiapra HHaly 3apypaTH;

— aJIOKAHMHT Y30K Macodajiapra OUIHPHII Makcalauia paauo-
y3aTHII KypHJIMANapHHHUHT KyBBaTHHH OIMPHII

— paaHoKabysn KHJIHLI KypuiIManapd CEe3rHPJHTHHHHT OLIHIIM Ba
kabyJ Kunuu GycaraBuii caTXmapuHUHI KaMaiiuiim, Oy XalakuT manba-
jlapu cOHMHMHT omummra Ba C/X HHCOATHHUHT EMOHTAUIHLINTA onub
Kemau;

—vyacToTa ananasonuaarn OAB nap COHHHUHT 3HYJIALTHILH.

POB DMMun Gaxonam ymymuii macana sa PDBuap Oupraamkna
MLITALIAP TABMUHIIALI JKapaéHIapRHUMHT aXpajMac KHCMH Xucobna-
uaju. By Oaxonamn naBoMmga Maskyp 3JIEKTPOMArHHT MyXHTAaA SMM
Me30HJIapHHH  KOHHKTHpaJWurad 1iapTiap pmnab  umkwiMoxaa. by
wapTiap KyHuaardjapay 3 uuura ojaji: XalakuTiap MaHOaH — cTaH-
LHANAPHUHET KOHIAIITHPHIIMIIMAKY TEPPUTOPHAT HCKIAl, XalaKHT-
TapHH 103ara KentHpaauraH CTaHLHA HyHamMIIUAArd XaJakHT XOCHIT
KHITYBYH cHrHalmnap MaHﬁaH - CTaHUHuA Hypnaﬂum KyBBAaTHHH, XHMOA
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TIONIOCANTAPHHIHT KEHTJIMIHHH 4YeKiall, y3aTyBud Ba KalyJsl KHIYBYH
aHTeHHajap HyHanTHpHAraH AHarpaMMaJapuHHHC €H ANpOKHaJIApHHH
CYHAMpHIN caTXH; PDBiapHH KOHJALITHPHIL MapaMeTp/iapHHHHT
ONTHMH3ALMANAIITHPHII Ba AHTEHHAIAPHHHI HYHANTHPUITawJIdrd Ba
Sowkanap.

OMMHM TabMHHIAI Me30HH cHpaTHAa XaJakuTiap TabCHPH
mapontuaa PKKuunr tanab xpnmnpamiraH cudaTHH TabMHHIAHIUraH
Kaby.IKHJITHY KMPHINHIArH MHHHMAJ CHTHAT LOBKHH HucOatH Oyiran
paauoKadysl KHIMII KypHIMACHHHHT XHMOSI HHCOATHHHM KYJUTAHHIIHIINA
Makcaara MyBodukmup. Xumos HucbaTH Koujara Kypa, (poiinanu
CUTHaIra MOUIOB OepHinl Typura Ba XaJlaKWT/IM CHrHAJHHHI TypHra
Bornuk Oynanu.

OMM MyaMMOCHHHHTr A013apOIHIrHHN TaCAMKIaiUran Ba paauo-
y3atu KypuiManudr (PYK) acocuii Ba € HypJlaHHILIApH TYPJIApHHH,
ylapHH KaMalTupuuwl iiymnapunu, spa OMM MyaMMOCHHH EUHIIHH
KYpHO 9MKaMu3.

17.1.2. PaguoyzaTraunap éd By pJanHuLIapa

PYK, yukummpa acocuitnap 6Gunan OMp KaTopjia HacTOTalapH
SrajUlaHaiiraH 1mojoca Ba mojocafad TAaLIKW HypJIaHHII 4acToTallapH
Heranapunia xoinamran TeGpasniuap MapxKy/l. YIapHUHT BYJKyAra Ke-
muw cababnapu KyHuparunap: Typiad Kackaaiapja TeOpaHHIILIAPHUHT
HOMH3HKIH y3rapTHpWIN Ba YMKMII CHIHAJMHH [IAKIUTAHTHPHINra
TAllIKK 3JICKTP Ba MeXaHuk TaBCHpJIAp. EyH,[[aﬁ 're6paHnmnap TabCH-
pHILaI".I:i HypnaHuuap € HypJIaHHIIIap nelunnany.

EH nypnauwmnapra Mebépnap POB DMM mapriapu OpKailH
aHMKJIAHATH. Y TapHUHT P,,. - pyxcar sTHNagurad KyBBaTH caTXHra Ta-
nabnap XOH-D TaBcunapn acocuna ypuaruarad sa PYK ¢uaepuaaru
Py KyBBatra xamua PVK, BasHdacura pa PYK uidy yacToTanapy Iua-
nasonura GoFnmMK. Metpmu TymkuEnap auana3oHJapHAArd TYpIH
KyBBaTJIapAard y3aTru4iap yqyH oy Tanabnap pyxcar 3THJIaJural Py/
Py HucOat GOFIHKIMIMTHTa MiCON 17.1-pacvza TaCBHPIAHTAH.

Tawysyu wacmoma meGpanuwnapuny wakananmupuuL ACapaénuoa
ayaicydea kenaduzan éu Hypranuuuiap. Tamysuyy yacTOTaNu Kacp-Kap-
paiH HHcOaTapra GOFINK YacToTanapna éx HyplaHHIIAPUHEHT Keuo

HUKHMIIHHH, CIEKTpan TapkuOWHH Ba yNapHu CYHAHpHII YOpaapHHH
KYpub YHMKaMH3.
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17.1-pacm.

TamyBun 4acTOTAaHHHI HOKOPH rapMOHHKaNapH yacToTajapHAart
HypJaHHLI YHKULI KYBBAT Ky4yalTHPTHYMAArH aHaIOT 3JIeMEHTHHHT HO-
YH3HKIIH PeXUMH OPKAJIH aHUKIAHATH.

Cynaupuin ycynnapu:

— ¢uaep KHpPHUIMAA IOKOPH IapMOHHKAaNap TOKJIAPHHH MaKCcHMall
MYMKHH OYNraH cYyHAMPHIIMIUM LIAPTHAAH PaIHOY3aTKHY FOKJIaMacH Ba
YUKHILI KACKaJH MOCHALITHPYBYHM 3aHXKUPUHUHI CXeMacHHH Ba mapa-
MeTpJIapHHH TaHJIALl;

— acocHd vactora TeOpaHMIUTAPUHM IeApid CYHAHpMaliIdras,
JIEKHH rapMOHHKajap[a KyBBaT OKMMH KalTaiurad Ba MaxcCyc IOKIa-
Maja HYKOTHIAOHMraH Maxcyc rapMoHHMKaiap (GuibTpiapuHH (uaepra
YIIaHHIIH;

— OMp KaHya rapMOHHKaiap CyHAMpHIAAWrad (MacallaH, HKKH
TaKTJIH MHAeal CHMMETPHs cXeMmanapja TOK rapMOHHKalap) KyBBaT
KYy4aHTHPIHYH CXEMACHHH KYpHLL;

— Keculwl OypyarHHM pauMOHaJ TaHjalml OpKalH HKOPH
rapMoOHHKaJapHH KyLIHMYa CYHIHPHILL.

o,/Nra Kappanu O¥nran uacroTajapnars €x HypJaHHILIapia
KyBBaT Ky4alTHpPru4MgaH oJIMH YacTOTaHW Nea KymadTHprud KyHHI-
ran Oynca, Byxkyara kenamd. 20,/N, 30,/N... HacTOTalapiu
TeGpaHULIiIap TAKW 5TyBupnapuad uactota kynadtupriaun (HK)
YHKHIIHJA TAHIOBYAH loKIaMana TYIMK CYyHAHpuamMaciurd cababnm,
yJjlap KyBBaT Ky4aHTHPIrHUHHHT KHPUIIKAA XaM, YHKHIITHIA XaM Gynanu.
Arap y3arruy Tpaxktura ukkuta UK kyhunran Oynca, yHJa YHKHLO
CHIHANM creKkTpyja “° KHpHII YacToTacHra Kappajid OyiraH TallKui
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aTyBUMIap O¥namu. Arap »,.N, KymaiitmMa karra GVnca (macanan
N,-N,>9), YHAAa YHKHIO KacKaAd MOCHAIUTHPYBYM 3aHKHPHAArH
GunpTpnanl TauyBuH @[l+1/(N, - N,)] YacTrotasap SIKHHHAA Ce3unapiq
6ynmaiimu. By Tamkun aTyBumnapuu OupuHun UYKnoaH kelWH YHMHT
MOCAIUTHPHIN 3aHKHPH Ba PeXKUMHHH TaH/alll OuiaH CYHIMPHLI Kepak
6¥nanu. Bynnaii €éanamnm ucranran YK coHupari 3amiup yuyH TYFpH
Oynamm.

CynaupHII ycynnapH:

—HK akTuB 371eMeHTIapHHH KelHHIH Kackaja OHIaH MOCTAIUTHPHUIL
3aHKHPHHH MypakkabnamTHpu;

—KalJ KUJIMHraH 4acToTanu paauHoys3aTKuuigapjaa cybrapMoHHKa-
nap GUIBTPNAPHHH (TALLYBYMHH MOAYJIALMANARIHTAN) Ky IaHHTHILIH;,

—KHpHII Ba YHKHII 3atDKUpiapHia MKKH TaKTIH Ba napaiuies yia-
HHIUIAp KOMOHHAUMsIapHHy Huniatiin, 6y UK YdKMINHIa KydlaHML-
HHHT TOK €KH Xy ()T rapMOHHKATAPHHH CYHIHPHLI HMKOHHHH Oepajiu;

—xap 6up YK unkummaa éH HypilaHWLLIapuHH cyHaupui Oyitnya
TaadupnapHu yTKasu;

—YHKHII KacKaAulJard €H TalIKHJI JTYBYHUJIAPHHHUHT PyXcaT 3THia-
JAWIaH CaTXHra Ba TallyBYH YAaCTOTAHH KeHWHTH KynaliTHpruuiapuia Ba
Ky4aWTHpruunapuga cybrapMoHuMKanap OWJaH MOLyJsUHSIIAIIHAHD
HYKYpIalITHPHIHIIK (Exku cyuaupuinimuy) koddduiuenTtura tanabaap
Macanacura ajnoxuzaa 3pTHOop Gepuur kepax.

Yactoranap cuHTe3atopnapH (UC) uukumaary €d HypIaHUIUIapHU
CYHIUPHIN MyamMMocH anoxuia Kypub uukunuind 3apyp. By epaa uac-
TOTalap AMCKPeT TypM 3TaJIOH TeHeparop YacTOTACHHH KyT KappaiH
y3rapuliy HaTHkacuma amanira ommpuianu. Hatmxkana YC uukumm-na
KeparkiM 4acTora TebpaHuinapuaaH TaulKapy, 4Yacroramap Typha-
PHHHHT GomIKa TeGpaHmILIapy, IyHHHIIEK, TYPIH KOMOHHALMOH Yac-
ToTanap naino 6ymanu. Kyiunmangram tamabnap 6yitmua YC crnextpu
TapkuOM KyHHaard xynma kaTou TanabrapHy KOHMKTHPHIUH Kepak: &H
TAlIKHIT 3TYBYHJIADHUHT caTXjlapu acocuii Tebpanunuiapgad 60...80 b
ra, Oav3an 100 nb ra xuuuk Gymumu kepak. CYHIAMPHIUHM acocHii
ycnybu XaTONMKJIApHH alWMpHuuM pa GoIIKapHII  3aHKUpiapua
(uabTpn hasank aBTOMaTHK Kaifta cosnamr (PAKC) Xankaau cxemanu
uuuaTHI 6unad GuisTpnam xucobaanamm.

Ilapazum moOyisyus 6a woKUN wypranuwngpued acoCIaH2aH
HYPAAHUWIAD.

TebGpannunap aMIIMTYaCH Ba YacTOTACH Mapa3suT MOJYJSIHA-
nanvmyu cababnapu: ¥3rapyByaH TabMHHOT Ky4IAHHIIH MyTbCalUsIapy
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Ba TAIIKH y3rapyB4aH MaiiJloHjap, MeXaHuK BHOpalmsanap Ba aKyCTHK
tapcupiap XucoOnaHamu. KeHMHTH KacKafiziap Ounan y3rapTHpH-
sajgMrad HyKyplamTHPHAAAMIaH TaulyBuyHra sAKHH dYacroranapia &
HypJaHuLUIap naiao 6ynanu.

Bynaaii TebpaHiiiapuy CYHAMPHLI y4YH TABCHPIAPHH CATXHHH Ba
yaapHd  TeOpaHHlLap —NapameTplapHra  TabCHpH  JapaacHHH
KamaiiTupuion  kepak. TeGpaHuuiap aMmIuMTyZacH Ba  (pasacura
(uactorara) Xap OHMp aMalHHHI TabCHPH YIYOBH CcH(aTHOa MOIYJd-
[{MSI0BYN NTAPAMETPHUHT Y3rapuiuura aMnautyaanunr (dasa, yactora)
yarapuwiapn Hucbat Kabyn kunumHaau. By karranuknap HasapHi
GaxojaHanM Ba Taxpudana TAAKMK KWIMHAAH, KeliuH 3ca, Oy TabCHp-
napAaH pajuoy3aTKHUIap XMMOs KypHIAMalapura yjlapHH TabCHPHHH
iiykorui €k TanabnapH KyHHnaau.

Pamnoy3aTkywiap LIOBKHH HYPJIaHHLUIAPH TAIllyBYH 4acTOTalapHH
3apyp KeTMa-KeTIMIH WAKUIAHTHPUIMIIAA aHanor sgemeHTIH (AD)
Kac-Kajanapujary Ky4iaHuluap sa TOkJap QuiyKTyaluusicHra OOFJIHK.
IlloB-KMH HYpIAHMIIM caTXH KyndH4ya Oepunrad wactoraga | T’
yTKasuill 1ojocacHJa YHHHT Ypraya KMHMaTHHM acocuil dacToTagarH
HYpNa-HHLIHHMHT YpTaya KHiiMaTHra Hucbati opkany 6axonaHaiH.

YacToTaHn KBapLUTH CTaOHIIAILNIN Ba KYI kacKa/uld KydaiTHPHII
— kymafitupuuuin PYKnapuaa TamyBuyu vactorand tebpaHulI-TapHH
IIAK/UIAHTHPHITHIIA TAlYBYMJaH TYPJIH HOCO3JAHHINAA 1IOB-KHH
HYPJAHHIIH CaTXM TYPJIH Kackajajap opKanu aHukinasagd. CHraan
Jrajulaliiuray 4acToTajiap 1noJjiocacura TyTallajurad Tallky T0J0CalH
HYPJIAHUIIIAP  COXACHra AaBTOTEHEPATOp  KBApLUIH AD Ba yHHNaH
KeHHTH xyuqaﬁmpyaqn Ba KynalTHpyBYM Kackaimap MabiIyM
Japaxkaja y3 TabCHpPHHM Kypcatamd. By kackamnap —TallKH
HYpJIQHHILIAP 30HAcH TapTHOMAA IOKOPHM rapMmoHukazap 4acToTa-
JapHJaH HOCO3NAHHIILIAP/A Ce3UIapIIN TAbCHP YTKa3anH.

Sy, ABTY

Wo—3A Wy Wo %""3& Wy W

17.2-pacm.
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Tamys4d TapMOHHMKANAPH OpanapHJard yYacToTaliap HHTepBayia-
puAa KoHaliray IOBKWH HYPIapHIIIApH CATXHIa YMKHII Ky4ai THPHLI
KacKaJJIapH XaM Ce3HJIap/ii TacHp KHJIaJIH.

KeHr vyacToTanap nojacacHJard LIOBKHH HYpJIaHHIUH HEPreTHK
crieKTpHra Mucon 17.2-pacMzia TacBHpIIaHTaH.

[Mapasut TeOpanuumnap, wynusaek, 6yTyn PYK éku yHUHT ano-
XMJa KackajnapuHi Hobapkapop uinammra OoFauk. Yiap HYKd Myc-
far TecKapy ajoKa XHCOOHra Tallky TabCHPHH IeHepalusiall aManra
olaauraH 4acToTajap SIKHHIApUAa INOBKUH HYpPIAHUIIAPH CATXHHH
kyTapuaumura cabad Oynmagu. Bawsu Xonnapiaa napasuT reHepaius
3aHKMpHIa KHpaJMraH 3JeMEHTIap napaMeTpiapH OpKajiu aHUKIa-
Haj{rad 4acroTajaplard napasHT TeOpaHHILIap KYypHHHLIMZA Naiino
Oynanu. [Tapasut Hypnauuw cnekTpH, arap TeOpaHHLI OpaHK Kackauia
XocHn GYnaau Ba acocuii TebpanuuITap GHIaH KEHHHIH KacKallapHHHT
HOYH3HKTH 3JIEMEHTIapH OpKaid ¥y3apo TabCHpJAlIWIICAa MYypakkad-
nawand. Ilapasur TebpaHuunapHu CYHAMPHIL pPaiHOY3aTKHUIApHH
co3naiiza MyXHM Ba Mypakka® macamanapujaH Oupu XucoOnaHaiu.
Yinapuu HyKoTHII ycinybu OGyHpaii TeGpanuluIapHu ¥3-Y3umaH Kysra-
JIMLI [IAPTIApUHY OY3HIN XHcobnaHanu.

WHTepMOYIALHOH HypnaHWuIap GOIIKA y3aTKuwiap OWNaH ic-
TanMaraH 3JeKTpOMarauT Ba PYK HOYM3HKIN dJIeMEHTIapUaary acocHi
Ba HYHANITHPHIIraH Ky4NaHHIUIAPHEHT ¥3apo TabCHpH Ty(aitin ByxKy.-
ra xenamu. Kynunua ynap 6up mewa PYK nap GuTTa aHTeHHAra &xu
AKHH JKOHIAlraH aHTeHHaNapra Ilaranuaa BYKyara kenau. ByHnaii
HypJIaHHIINIADHH KaMaHTHPHII yd9yH HOYM3HUKIW 3JeMeHTra HyHan-
THPHJIraH TeOpaHMII YTajuran kaHanuu aHHKIAIN 3apyp, KeHuH 3ca yH#
Gaprapad sTHII GYiinya yopanap kaGyn kunMin Kepak ((HILTPIAPHH,
SKpaHNallHy Ba Golrkanapu kyuanr).

17.1.3. P3Baapaa DMM uu TabMHEHIALIHAHT 2COCHI
i’is‘ruannmnapn

POBnapaa DMM Macanacuum ey ¥3 wumra TyprTa acocuii Hoc-
KHYHH OJIajH.

bupunun Gocku4na aneKTpomMarHut myxutan (OMM) 6Gaxonai-
HUHT TallKH MacamacH eyunanu. by epna 6o macana MM MoOIeIHHU
KyPHIII, MOZIEN TapaMeTpiapunu Gaxonanl, myHHHTACK, aIropUTMIAPHH
yagaumap acocuja SXTHMOMTHKIAPDHM TAKCUMIAHMINM 3UYIMIMHH
Oaxonam TH3HMHUHHK WAl YMKapHII XUcobnanau.
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Mkkuaud Gockuuna PDB HHMHI makinaHWIUK (caMapafopiury)
cuaTunn Oaxonam yrkasunaan. by GockHyHHHI Dol MacanacH Xania-
KATIap TabcHp KuiraHujaa POB Hunr camapagopaurunu Gaxosain
ME30HHMHHM TaHjall Ba acocialll XamJa TaHJlaHraH Me30H Oyiimua
OMXnaa POB camapaJOpJIMIHHH TaXJHN KHJIHII Ba Xucobnam xXucob-
nanagu. MkkinHYH GOCKHY MacalajapHHd edMIl HaTukacupaa (oiimanu
CHTHAJHH Kabyn KMiIHL cudartura XanaKuTiap TabCHPH JapakacHHH
daxonamaup.

Yyunuu O0CKHYJA TH3HUMHHHI MypakkaOnurura OOriHK paBHLIAa
XaJlaKaTaap TabcHp KHiIraHuaa POBHUHr Tanad KMIMHAAWraH IIaki-
JaHuin  cH(aTHHH cawjaHuIId Me3oHH OViinua POBnap DOMMHH
DaxoJanl MacajlaCH eUMIHILH Kepak. Arap OMM rabMHHIaHMaca, YHAA
TypTiHun Gockuyga POBnap OMM uu TabMHHJAII MacajacH KYpuO

YHKHIIAOH.

| P3Baap SMMun Gaxonam me3zoHnapi I

| 2 i ¥

L CTaTHE Me3OHTAP | I Ax0opoT ae30HIAPH ] | Kymmna Me30Hmap
l Precx I l SHIPOIHA I AxGopoTHI RHAMAMAT
OaXOUIHIH
l KOTLHIKOB Me30HH l IenHoH axdopoTmap
COHH

Heiiman-Inpcod
ME30HH Qrmep axGopoTIap
COHIT

ITapanteTpIIapHH
GAXONMANT AHHKIHIH

17.4-pacm.

POB camapagopauriiu Oaxomam y4yH Me30HJap MacaajlapHH
¥3ura Xoc XycCyCHsTJIAPHHH Ba 3JIEKTPOMAarHUT MOCHAllyBYaHIHKHH
y3naa akc STTHPHILH Kepak.

PJIC yuyn Tomuim macanacudu euniina Heiiman-ITHpcOH ME30HH,
TaHHII MACaJaCHHH EYHIAA TYFpU TaHHII MHHHMAal XaTOJHIH, CHIHAT
napaMeTpirapuiy Gaxonaml MacanacHaa 3Ca CHTHal MapaMeTpUHH
Gaxonaul aHUKIHrH (HasopaTiaHaguraH OOBEKT XapaKaTH NapaMerp-
NapUHH AHUKJAHHII aHUKIUrH). YMymui Xonaa POBrap SMMnapuu
ME30H/IapH CTATHCTHK €4YHMJIap Ha3apHACHIa acoCiaHraH CTaTHCTHK,
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OXTHMOJUTMKJIAD Ha3apusACH OM/TaH CTATHCTHK euyumiap Has3apHsACHHH
Gornaliquran KyImMa Me3oHIap Ba ax00poTiap Ha3apHACHra acociaHraH
axbopoT Me30oHIapura aXkpaTHII MyMKHH (17.4-pacwm).

POB Ba pafoHaneKkTpoH KOMIUIEKCIap MAK/IaHHIIH Ccamapanop-
THTH cHdaTy KypcaTruunapura Kyiinaarunap Kupaiu:

—axOopoTnapHH y3aTHII TH3HMJIApH YHHHT axOopoT VYTkasuiu
KOOMIIHATH, XaToNap AXTHMOJIMIIHTH, TAHIOBYAHIKK Ba GoIIKanap;

—paJMoNIOKallis Ba HaBUrauusga TYFPH TONHLI 3XTHMOJUINTH,
HHOUKAUMAIall I[NapTH, KOOPJAMHATANAapH aHWUKJIAaHWUl AHHKIMTH Ba
fowkanap;

—TeNIeBHIEHHEe/la TaCBHP cudaTH.

Kyn xonatnapma Oy xypcarkuunap pajuokalbyn KUIMLI TPaKTH
MabilyM HyKTacuJa onuHaauran C(X+11]) KyBBaTiap HUCOATHHUHT MO-
HOTOH (yHKuusanapu xucobnananu. Kynaiinuksau xucobra onranga yn-
Yauuiap Ba XpcoOnauuiap HyKTaW HasapuiaH Oymnpail kypcaTrudHUHT
Kyjulanunauiy  POB  MocnawyBYaHnuraHy  Oaxonauml YYyH TabCHP
KHJIJIH.

OMM HM TabMHHIALI YUYH TAIIKHJIMH Ba TeXHUK dopajap Kypu-
naau. Tawkunui yopamap cudatyuia SKHH TaulyBYH 4acToTajap KHi-
Matnapuan POBnapuu uacroraBmii, BakT 6yitnua tepputopuan (hasa-
BHH) sxoifamTHpHII (§KH yNAPHUHT HII PEXUMIAPHHH) amajira OMIM-
punagd. DOMX XxapakTepHCTHKAIAPHHM AXIIMJAIl TeXHUK dYopajapH-
HHHT yMyMu# Hynaninuiap KyHugarnnap XxucoOnanaiu:

—y3aTKWY Kackagaiapuza €H Ba TallK{ MOJOCAIH HyplaHHUILIap
CaTXJIapHHH KaMalTHpHIL;

—acocuit 6¥nmMarand HypJaHUIINIAPHHY alanTHB (QHIBTPIIAIL;

—Kabyn Ko KypuiMalapHaa Typiad Typiapiard Xajlakutiap
KOMIIEHCATOPIaPHUHT KYJITaHHJTHIIIH;

—aJanTHB aHTEHHAa TU3HMJIADH KYJUTAHHIHLIUIM - XanaKHuTIapHH
(hazaBuii cyHIAPHIHLIH.

PYKna Hypnasumuiap mapxyzn CYHIHPHID ycyOJapuHu  TaxJIMJl
KHJITaH XO0JlAa, aKkTHB Ba MAacCHB 2JIEMEHTIap HIU pexalapuHH MOoAy-
NALUHA TYPUHH, QUIBTPIAIHUHT TYpJM YCIyOnapiHu TaHamia acocui
Xyjocanapra Kemdll MyMKHH. MHTepMmoAy/sAllHOH, ILOBKHH Ba domka
acocHif OYnMaraH HyplaHMUUTAPHM CYHAMpULI y4yH ¢akaT 4HacToTa
Oyiuya smac, aMmuTyAa 6Vitnya uctajiMarad HypJlaHuuuiapjiad pajuo-
Y3aTKHYHHMHI aCOCHil CHTHaINapHM YTKazaJuraH 4acTOTaBHH-aMIljIk-
Tyaa GUIbTpAapH KyJnaHuiaaH.
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McrajiMarad HypJaHuMuUIapHuHr Tanad Japakacuja CYHOMPUIIHH
Kyiiigard — MyJoXasanapiaH —TONamu3. AJNOKa  KOMIIEKCIapHaa
paIHOY3aTKHY HHTEPMOJIYIALHOH Ba LWOBKHH HYpPJaHHULIAPHHHT peall
carxiapi 110...120aBb1u Talukua KujiamH. Vpraua Kyeeat carxaa (100
Br) PYK Ba ypraua cesrupauk carxau kaOynkunrud (0,7 MKB) yuayn 75
OMIIH TYNKHH KapUIMAHCH TPakTjiapH ydyH paaHoCHrHall CYHUIIHHHHT
kpuTHK Kuiimatd 160 nB Hu Tamkun kunapu. HIyHHHT ydyH peai
CesrMpIMKIH Kabynkuiaruy uumail cudatiun TasMuniam yqyn PYK
XaJaKNT Kujlaaurad Hypianuinapau Kymrmya 40...50 nbra cynampuin
sapyp. PYK paaHOHyplaHHLLIApDH CaTXJIapHHHHT HHCOWH KypacaTt-
Kuwiapy 17.5-pacmzaa KeNTHPHIITaH.

Acocuit
P, 1B HypJaHiI
/ amKH rjojocann fe=l'125 M{‘
50 HypIIagHII
/ l'apmaﬁmcanlapnam HypIag KLl
75 | M~
Hurtepmonynpnuos R
Bypaas
100 f —
125
qeampn 1K CaTEH
I l
120 200 280 360 440 £ MI

17.5-pacm.
17.2. Paguorka0dy/ KHAHM KypPHJIMAJIAPHHHET XaJaKHT02apONLIHTH
17.2.1. Pagnokadya KHAHINra XaJaKaTjiap

Xanakut ned Qoiianu curnanra kupmaiiguran sa PKKra TyFpH
l(aﬁyn KUIHMra TYCKHHIUK KHUNTajural HcTajral TabCHpra AWUTHIAOH.
Pean anoka kaHaJapuHUHI XaJAKWTIAPHHH HYKH  Ba  TalIKH
XaJaKuTiaapra axpaTiil MyMKHH. TalKH XaJaKHTIapHH Tabuuii Ba CyH-
BHI XanakuTnapra aKkpaTHil MyMKHH.

Tabuuii xanakutiap ep arMoc)epacuiard 2JIEKTPOMArHHT JKapacH-
nap Xocun kunaau. Komnor Ba Tpomocdepa XaM XalaKHT MaHOau
xucobmananu. CyHbuil XanakdTAapHH KYT COHIM HUUIad YHKapHII
KypuIManapy (MHIyCTpHa Xanakumiap), HIYHHHIICK, beroHa paauo-

259



CTaHUMANAP KypHiManapH (aonusT HaTHXKACHA (MaKcaZcH3 Ba Maxcyc
TALOIKHII KHIIHHAIKIaH XalnakuTiap) Ba OomKanap BYKYAra KeaTHpajH.
M4Yky XanakdTiap acocad, pamguioKaGyJKHITHY MYKM LIOBKHHJIApH
OPKAJTH acOClaHaH.

Pangroxabyn KHIMIDHHHT XanakMTOAPAOMIIHIMHY TANKHK KHIJIHII-
Jla peain TabCHP KUJIaJHraH XanakuTaap OYIHmM 3XTHMOMHIATH KYTIPOK
OynaraH XanakuTnap TYpIAPUHH aKkC STTHPaJHrad COAJAJALITHPHIIAH
MoAennapra anMamThHpuiaanu. ByHaal wozgesnapiaH  doifanaHuLl
PaqHO-CHIHAIUIapHH Kabyn Kunumga XaJakHTIapHUHT TabCHPHHU
Ha3apHi GaxoNaliHy aMasIra OIHpHII HMKOHUAT Gepai.

Pean amoka kanmamupa Tabecup KHIYBUM Kymiab XanakuMTIAPHU:
’KaMJlaHTaH; HMITYJIBCIIH; KBa3HUMIYJIbCIIH Ba (UIyKTannoH kabu TYprTa
MoJesiap €paaMHaa TacBHpall MyMKHH.

Kamnanran xasakuraap. JKamiaHran Xajakumiap Jerasjga
9acToTa CHEKTPH KHCKA YacToTanap MOJOCACHAArd XajakuTiiap Tyumiy-
aunany. Ozxataa, Oynnail xanakuTinap CNeKTpH KeHIIMIH Kabyn KHiuHa-
€Trad CHIHajl CMIeKTPH KeHIJIUra TeHT €KH KHYHK.

Jamnanran xanakutiap acocad, OGroHa pagHOCTAHIIUSIAD CHTHAT-
Jlapy opkanu Xocusi 6¥nagy. ByHnax TamkapH, yiapHy Hiad dHKapUIm
TeXHONOrUANapUAa Kynnanunagurad TYPJIH pagHovyacToTa reHepa-
TOpNapy XOCHJ KHITaiM Ba KaOyNKWITHYHHHT ¥3H/1a XaM BYKY/ra KeJH-
A MyMKHH (apajiaml XanakuTiap, kK¥1 KaHaJuIM aJoKagard YTHII Xana-
KUTNapH Ba Gomkanap).

JKamiianran XxanakumiapHM KaOyNKHArHY YTKA3ULl MOJOCACHIA
TyWaural  H49Kd  [0J0Cany Ba TAIIKH I0JOCAJH  XalaKuTiapra
KpaTHII MYMKUH. Mukd nomocand Xanakutiaap KaGynKHJITHYHMHT
y3Hu/a 103ara KeJHIIH XaM Ba YHHHT KMPHIIHTA TaUIKApHUOAH TYLIUIIH
MyYMKHH. Tamiku monocamy jamjaHraH Xanakuriap acocad, Geroma
CTAHOUATADHHUHT  CUrHaJumlapuaup. JKamnadran — XanakuTiapHUHT
TApKAMHII WapTnapu Oup-Gupnapura SKHHAMP, OyHuHr yuyH OyHnaii
XQJIaKMTJIADHUHT CTaTHCTHK XapakTepucTukanapH (Qoiiganu curuan
XapakTepHCTHKanapura yxwam Ba AaHWK alOKa YpHATHII Typw,
JMana3oHH Ba WapoHTUra 6OFIHK OYaiu.

Hmnynsenn xanakurnap (MX). Bywpaii XalakuTiap OMTTAanuK
HMIYJNBCIAPHHHT OaBpuil OynMaraH KeTMa-KeTIMKIapu XucoOnaHaiu.
VHHHBT XapakTepid Gejirucu KeHr 4acToTajlap CIEKTPH XucobiaHau.
XanakuTiap WMIYIbCNapH OpacH/Jard BaKT HHEpBANH IUYHOAHKH,
aJoXHAa HMMIYNbCIAp TabCHpuAa XOCH Oynmanuran kabynkuarauia
KeIub YMKaaMraH YTHII )kapaéHiapy KUCKa BaKT JIaBOM 3TajiH.
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Wmnyssen xanakuriap ysywmiomaps 107107 ¢ rammaan kuna-
au. Yiapuu acocaH caHoaT WIMHH Ba MenuuuHa ac6o0 ycKyHanapu
Hypiataad Ba Huuab  yumkapuir  atmocdepa manbanapu  XocHI
kuiaaau. AT™Mocepa XanakHTIADHHHHI MaHOaH wakMOKiIap XucoO-
nanand. YakMoK pa3pAAHHHUHT TOKH ONEpaTOpPHH €KH Te3 CYHaJHraH
6 (— 3 Mc y3yHJIHMKIard TeOpaHHIN jkapag€Hu XMcobnaHamm. Anmuunr
TYPT BaKTH Ba CyTKAa HMYWJArd BakT HHTEpBA/apy YYyH ep luapu
Eyiinua atMocepa XalaKWTIAPHHHHI CAaTXJapuHH TapKaJULIH XaKHia
MaLIyMoTaap mapxkyd. 20 Ml jaH 10KOpH uacToTanapja atMocdepa
XanakuTiaapd  QUyKTauMOH XaJlaKHTjapra fAKHH OYmaau, KHcKa
TYJIKHHIM JHANA30HHHHT MACTKH KHCMHJA y KYNHHYA HMITYIbCIH Xa-
paktepia Oynamu. Kucka tpaccanapia arMochepa XanakuTiapu cesH-
napnupok O¥namu. Es oiinapuia atMocgepa XalakKHTJIapHHUHT Yprada
CaTXM KYIIHM CTaHUMAIapAaH XallaKuTiap CaTXMra SKHHJIAUIHIIH
MYMKHH.

WUMnynpen Xajakut TabCHp OCTHAR KaOynKHATH4Za YTHIN kapaé-
HM BY)XKyJra kenaau. XajiakuTjiapHu 3apba TabCHpHIa KaOynnard4HUHT
PajMOTPAKTHHH 5ca TeGpauuil TH3UMH  cudatHaa KYpud YHKALI
MYMKHH. PaguoTpakT uukuinMza XajlakdTjap TabCHPH OCTHAA T
Y3YH/IMKJArd IOKOPH 4acToTald HMIyJbCc Xocuna Oymaau, Oy epaa T -
KaOyMKHITHY PajHOTPAaKTHHH BakT Aoliumuiura (17.6-pacm). Arap
XanakuTnap HMIYJbCIapH TAabCHP KHITAHHJA paJHOTPaKT YHKHINHIA
yram skapa€HnapH KMCKa BakTJa TyXTaca, y XolJa XalakKHTiap
UMITyaecnu aed XxucobmaHaau.

¢4 T

0 - A
17T ,

17.6-pacm.

KBasuuMITyJIbCIH XanakuTiap WyHJal XapaKTepJiaHaguKy, ajloxu-
Jla MMIYJIbCIapAaH HocTalHoHap jxapaéunapunap 6up-Gupnapura ycr-
Ma-yCT TYIIaA¥ Ba y3NyKCH3 CTallHOHAp Tacoguduii XamakuT XOCHIT
oynanu.

261



DuykTyanHoH xXajgakdaraap. By xanakutnap JoMMo peas paaHo
KypuiMaliapia HCCHKJIMK LIOBKHHIapu Ba anekrp acbobnap moBkuH-
Jlapd KypHHHImIHAa Oymaau. Typau manbanapiaH ucTanrad XaaakuT-
JIAPHUHT AHFHH/IH Ky4IaHHLIH XaM KYTHHYa, QayKTyalHoH XalakuTiap
maknura sra Oynamu. Xap Oup anoxumpga MMIYJILCCHMOH XallaKHT-
JJADHHHT TOp TMOJOCAJM pajuoTpaKTra TabcUpula (uyKTyalHoH
XanakuT xocua Oynamu. bBup BakTma kyn cTaHuMsIap HIUJdaraHHaa
(IyKTyaUHOH XapaKTepiH IKaMJIaHTaH XaJakdWTiapra sra OV
MyYMKHH, 6a3su Oup MIIad YHKapHil KypuiMalapHd, LUYHUHT Maxcyc
TaUIKHJI 3THITaH XanakuTiap (GnyKTyaunuoH Iuakinjga OViumn MyMKHH.
KouHoT xXanakMTiapH, WYHHHTAEK, aTMocdepa XalaKUTIapuHHUHT Ky
TypnapH (QUyKTyauuoH XapakTepra sra Oynann. Pammoxabysikunruy
OPKallH KaTop XalaKuTiap yTranpja HOpMajja-lagd Ba HOpMal
(GIIyKTyaUHOH XalaKuTIap XyCYCHATIAPUHH OJ1aqH.

dnykTyauMoH xXanakutiap 1ed, ogataa oHMH KHiiMatnap Ba HOJUIM
ypra KkuiiMaTI¥ HOpMaJl TaXCHMOTJIH TapKaAJHIIHIH Tacoauuii
Aaapagnnap BakT OyiHua ysyHCH3nurd Tywynunand. Kym xomnappa
HopMan (UIyKTYallHOH XaJaKMTJIap *yJa KeHI YacToTanap rnoljiocacuaa
KEHT criekTpra sra 6ynajuu.

Bynnaii xanakuTiaap oK LIOBKHH Aednnany. Bupok kynnab ynsuiim
PagHOTEXHHK THU3WMIIAD TOp Mojocand XucobnaHamu. MIyKTyaruoH
XaJIAKUTIAPHHEHT TOP MOJIOCANH YH3HKJIN 3aHKUP YHKUINHAA SHEPreTHK
CIIEKTpPH XaM TOp TMOJIocCal Ba TH3MM 4acTOTaBUH  Xapak-
TEPHCTHKACHHHUHI IIAKIH OPKAJIH aHUKJIaHaau. By xonna duiykryaimon
XallaKUTIAPHUHT Tacoanduii Ba HuCOaTaH CEKMH ¥3rapaguran U, am-
UmMTynand Ba 6, ¢asamu cuHycopan TebpaHMUIIAp KYpUHMLIHAA
TACBHpJIALI MyMKHH.

Curpan ©OumaH §3apo TabCHpNAIUMINK  XapakTepd OYiinua
XaJlakKuTHap aJJuTHB Ba MYJbTUIMKATHB Typraapra OYnuHamgu.
AJIMTHB XOTaTiapja HaTHXaBHi TeGpaHMII CHTHAI Ba XanakHTiap
KYLIHIMIIKMAA X0CHT 6Ynanu. MyabTHIUTMKATHB XalaKHTIAa HAaTHIKABHI
TeOpaHMLI CHIHAJ Ba XaNaKMTHH KYTalTHPUIIAA XOCHT 6V1amm.

17.2.2. PKK xanakaTOApIOULIHIH XaKH/Aa TyHIynya
XanakuTinap TabCHP KWIaJWraH LIapoMTiapAa KaGyJKuITHYHHHT

xabapiapHu TYFpH Kabyn KHIMHHIIHK —TabMUHJAUl  KOGWIHATH
XanaxuToapIoNUIMK Aeinany.
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Arap u.(t) xabap y3aruica, y X0Jja Xanakumiap TabCHpH Tydaiinu
KaOyNKHATHY YHKALIMAQ U(1) Kyulanuijad (haprni 1. x(t) KydJaHHII
IaKJJ1aHaaH.

KabynKuArny 4MKHLUIHAArH U x(?) Ky4laHHIl Ba y3aTHIraH (1)
xabapHHHI  MOC KeJIMac/IHMId JapakacHHH faxonam y4yH XajJlaKHT-
GapAOUIIHKHHHT MUKIOPHHH Y14amMH XHcoOnaHTaH KalyJ KHIHII aHHK-
JMCKM TYLIyHYacH KHPHTHNaga. Arap xabap aHaior 6ynca, y xonza
xabapuy kaOyJl KHIMIIJArd XaTonuk (akaT XalakKuTiapia TabCHPH
GuiaH OaxoNaHamgw AX=u_,()-u(r), Oy epaa AX-BakKT (QYHKIHACH.
Mabnymks, Oy XaTONHKHHHT Yprada KMHMAaTH HOJIra TeHT. [IIyHuHT
yuyH XATONUKHUHT ypraua KBaJIpaTUK KHHMaTH

AX = VAXC = uf..\-(f)—uc(r)1 nan Qoiinananu® 6axonanmamu. XabapHHHT
KabyJl KUIHMHMIIH aHMKIHCH XaM XanakHTJIap Typura, Xam KaOyi
kunuHagurad xabap typura Gormuk Oymamu. Arap auckper (MacanaH
JMCKpET aJOKaCH CHrHawmapu) Oysica, y Xonga ynapeHuHr KaOyn
KWIMHHIOH aHHKIurn V- Gynranapa TYFpH KaOyn KWIHIIHHHT

- Nogre
Fror =M =07 sxTHMonMrn €ku N =« GyaraHaa XaTo Kaby:1 KHIHIIHHET
P ——-iimh”—’
s N OXTHMOJIMTH OpKaiH GaxosaHanu, Oy epaa N ysaTuirat

3JIEMEHTAp CHIHANNAPHHHT YMymuil conu; Ve Nwro- TVrpn Ba xaTo
kaOyJ KMJIMHTaH 3JIeMEHTap CHTHAIIAp COHH.

Bepuiran mapoumiapaa Kabyn KHWIHIIHHHT 6YaumH MyMkuH 6i-
raH MakcHMan aHuKJIurd XabapnapHu KaOysl KHIMIIHHHT TOTEHIHA
xanakuroappomnuruuu Genrunaitny. [ToreHuuan xanakuTdapaOLUIHK
HazapusAcuHH onuil B.A.KoTenbHHKOB TOMOHHM/AH HIIal 4HKHIITaH.
[NoreHuman xanakutdOapAoUINHK KaOyJIKMJITHY XajlaKuTOapAoILTHIHHH
KalicH ueraparaya sxIIMjalml MyMKHHJIMIH KypcaTtamn: XajmakurTOap-
JOUUIMKHH  MOTEHIMan KHiiMaTWAaH Karra KuliMaTthra 2JpHIIHO
6ynMmaiiny, uyyHKH KaOyn KWIHIOAA XalakHTiapiaad OyTyHiai 0301
Oynnd Oynmaiizn (Quykryaunon Xamakuriaap). XanaknTtOapAoUTHK
MHKA0PHI xcuxaTnan C/X nucbaTura, MoAYNsLHA AKIH, KOATAl TYPH
Ba CMIHAIra HUIIOB Oepuil ycynura OOFIHK.

Taiiépnanran kaGys KUITHUHHHT XajJakHTOapIOLLTHIA pean Xaia-
KuTOapAoOUUTMIHK Jefiutand. Pean xamakHTOapIOLUIHK JOHMO MOTEH-
Mai XanakuTOapaounTHKIaH KH4MK Oynamu. By mynra GOFTHKKH,
ojaTaa KabyJKHIrnyga uaean XapakTepHCTHKAIH KacKalnapHy Ba BaKT
OViiMua y3rapMac XapaxTepHCTHKaJIH MIOBKHHCH3 KacKalUlapHH spaTuod
Gyamaitan. XanakurGaprouui KaGynKuiaruy uiuiab 4HKHIN MyMKHH,
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6upok y 6y PKK Huur XaJlaKATOAPIOIUIMIH JOMMO MOTEHI[HA XallaKuT
GapaomutHkaan kam 6ynagu.

17.2.3. PKK na xanakaraap 6uaan KypamHm yeaybiaapn

Xanmakatnap Onnad Kypauismon YCYNIapH CHTHAl Ba XalakuTiap
XapaKTePHCTHKANAPHHUHT (apknapuuaH QoiijanaHuiura acociaHray.
Hacrorasuii ciiektpnapnaru $bapxnap uacrorasuii-cenexrun 3aHKHpIIap
€praMHiia Xanakut Ba (oWmanu curaan AuFEHAMCHaaH  (oiinanu
CHTHaIHM axpaTtH® onumra umkoH Gepagu. YacToraBwuii ceneKuus
TalllK{  [OJNOCANH XaNnaKHTIAPHHUHT CYHIMPUIHINNHEA TabMHHIIAH 1.
Arap XanakuTIap CHIHAIra KaparaHga KeHr criekTpra sra 6yica
(cHrHajq CHeKTpHra yCcTMa-ycT TYWIAJHrad), y XOJiJa YacTOTaBHii
CeNeKINA XaNakuTIapHH TYNHK CYHAHpMail yngapHu Ce3H-JapIH
Kyucusnantupand. CurHan Ba Xamakutiap —(asanapuparu (hapk
XaNakHTIAPHH CYHIMPHII KypHIMalapuja WIUIaTHIalm. Ynap daza
TeOpanumuiapHn  cesaud. PaszaBuii  cenexuus MacajaH, CHHXPOH
aMIUTHTYJaBHH JeTeKTOpiapaa aManra owupuianad. CHrHan Ba xana-
KHTJIap aMIUIHTYJanapulard (Gapk aMIUIHTYJaBHi CelleKTHBIHKKA 3ra
Oynran KypuimanapiaH QoHpanaHHIl XalakHTiap Gwiau Kyparuui
ycnybnapu acocuna €raau. Kynnab Houmsuxim Kypuiamanap (aMIuim-
Tyla Ba 44CTOTa ASTEKTOPJApH, aMIUIUTY/a 4YeKJaruujapu Ba Golka-
nap) CMUrHail XaJakuT HHCOAaTHHM Y3rapTupum KobuisTura sra. Cur-pa
Ba XalakHTJapHUHI KEIHMII HyHaJIHIIapuaary dapxnap (azasmuii
CeNeKTHBIMKKa 3ra OyJrad KypuiMmanapia HULTaTHIIau. XaJlakuTnap
OunaH KypamMIIHUHT OY yCynu iyHanTHpHIraH aHTeHHanap épuamuna
amanra ommpuaaad. CHrHan Ba XanakuTiap XapaKTepUCTHKaNapUAaru
6up Hedura dapkaphu 6up BakTAa Qofinananim ycnyGnap xanakuiap
Ounan Kypammuiaa 3HT k¥ camapa Gepaju.

HA3OPAT CABOJLIAPH

1. DnekTpomMarHiT MOC/IAIIYBYAHINK XaKH/A TYIIYHYA GepuHT.,

2. TamyBum yacToTa TebpaHHIIIAPHHH [IAKIIAHTHPHILL JKapaéHuaa
BYJKYy/ra Kenajura €H HypJlaHuliap Xaknia aitub Gepunr.

3. Mapasut MoxynsuKs Ba IIOBKUH HYPIaHHLIJAPHra acociaHray
HyplaHUIIIap XaKuaa aiiTo Gepuur.

4. POBnap DMM HHM TabMHUHIAIIHUHT ACOCHi HyHanumnapu
Xakuaa aiTub GepuHr.

264



5. DMM xapakTepHCTHKaJapHHHU AXLIHIAII YYYH KaHJaH TeXHHK
qopanap KypHu MyMKHH?

6. Paguokabyn kunuiira KaHjaal xXajJakeTiiap TabCHp KHIagu?

7. Kamnanran xajJakuTiap Xakuja Tyuysya 6epunr.

8. UMnyakciu XanakuTiap Xakuia TyiryH4ya OepHHr.

9. diyKTYalHOH XaTaKUTIap Xakuaa TynryH4ya OepHHT.

10. PKK xanakuTOapaouuIiry Xaku/a TymyH4a OepuHr.

11. PKK na xanakutiap 6unan Kypaiuui ycnyonapa Xakuaa aitab
OepuHr.
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