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I. BBEAEHUE

1. 1. Texuuyeckoe onucanme u HHCTPYKIMS [0 3KCOAy-
ATalMH ABASIETCS SKCIAYATalJHOHHLIM AOKYMEHTOM H CAy-
JKHUT AAS U3YyYeHHs yCTPOHCTBAa PaAMOCTaHIHM P-173, opa-
BHA H IIOPSIAKA ee 3KCIAyaTalum, OpOBePKH, XpaHEeHHd
H TIOAAEP)XAHHA B NOCTOSHHOM TOTOBHOCTH K paGore.

Texnuueckoe onmcanme coctout ns pasperoB 2—9 u
COAEPXHT CBeACHHSI O Ha3HAYEHHH, TEXHHYECKUX Xapax-
TEPUCTHKAX M NPHHIMNAX paboThI PaAHOCTaHIIHH.

HUnctpykuus mo SKCIAyaTall¥ COCTOHT M3 Pa3sA€AOB
10—19 u coaepxur CBEACHHMSI O NPAaBHMAAX TOATOTOBKHY,
IIPOBEPKH, HAaCTPOHKH, XPAHECHHUS M TPaHCOOPTHPOBAHHS
PaAHOCTaHILMH.

B pasaene 17 coaepkartcs CBEACHHSI O MPAaBHAAX H Me-
TOAMKE NPOBEACHUST TEXHUYECKOTO OBCAYKHBaHUS PaAuo-
CTaHIHH. .

Heobxopumele npuroxenus HaXOAATCA B KOHIle KHH-
TH.

INpunsteie o6o3naverus SAEMEHTOB, BCTPEYaIOIHEeCs
B TEKCTe, COOTBETCTBYIOT 0603HaueHNAM Ha NPHHOHAITHAAL-
HBIX M MOHTa’XHEIX CXEeMax.

CBeaeHusi 0 cpepHeM u KanmMTaAbHOM PEeMOHTaX, Me-
TOAUKE MX HPOBEACHHS LPHBOASTCS B «PyxoBoacTBe mo
PEMOHTY DaAHOCTAHIHMY.

llepeyenr npuHsTHIX COKpauenmii:

ABCK — annaparypa BHYTDEHHEH CBSI3H M KOMMYTa-
187174

APY — aBToMaTHYeCKas peryAMpoBKa YCHAEHUS

ACY — anTeHHO-cOTAacyIOIEE YCTPOHCTBO

BAQ — 60K aHTeHHBIX (PHABLTPOB

BC — 6opToBas ceTs

BIT — 6AoKk muTaHus

B — BrImpsiMuTeAn

BUIT — BTOpHYHEIA MCTOYHHK NHTaHHS

BY — Beicokas yacToTa

ITIA — renepaTop maaBHOro AManazoHa

I'YH — renepatop, ynpaBasieMbiii HanpsokeHHEM
| AY — AHMCTaHIHMOHHOe ympaBAEHHE

— AGAHTeAL C IepPeMEHHBIM Ko3(dHIHeHTOM
AEAEHHS.

ADKA — peauTerr ¢ (PHKCHPOBaHHEIM K03 dunHeH-

TOM AE€ACHHSA
3ITY — 3apaHee NOATOTOBAEHHAS 4acToTa
3HUIT — sanacHOe MMyIECTBO M NPUGOPE!



3y — sanomuHawolee yCTPOUCTBO

3l — 3aAaiolluil reHepaTop

KIIE — KOHAEHCATOp nepeMeHHOH eMKOCTH
KCB — koadduiueHT crosiyed BOAHBI
A3 — AMHHSA 3aAepPKKH ;

AC — AMHeHHbIA CTabHAM3aTOD

AOT 1 — Aoruuyeckasi eAHMHUIA

AOT 0 — AOru4ecKuil HyAb

OA — OKOHeYHas annaparypa

Ol — omnopHpi# reHepaTop

KC — KAIO4YEBOH CTabHAM3ATOP

[MIH — npeobpa3oBaterb [IOCTOSIHHOTO HanpsKeH!usd
[[1 — nopasUTeAb NOMeEX
[I[I3Y — mnepenporpaMMHpyeMoe nocTosHHOE 3ano-

MUHAOLee yCTPOHUCTBO

[IPA — mnepepaTIuk

[1PM — npueMHHK

[1Y — neperoBopHO€ yCTPOUCTBO

[1d — nepecrpanBaeMbii GUABTD

[1ill — noAaBUTEABL LIYMOB

CY — cuHTe3aTop 4acToT

TAD — TteaedoH

YBY — yCHUAHTEAD BBLICOKOH 4YacTOThI

YI — ynpamemmﬁ reHepatTop

VKA — ysaduuupoBaHHasd KOMMYyTalJHOHHas anna-
paTypa

VKB — YABTPaKOPOTKHE BOAHDI

YM — yCHAHTEAB MOLJHOCTH

M4 — npome)XyTo4Has dacrota

YHY — yCHAHTEAD HH3KO# 4acTOTHI

VIIT — YCHAUTEADL MOCTOAHHOTO TOKA

Y14 — yCcuAHTEAB [IPOMEXXYTOYHOH JaCTOTHL
O — bUrBTP

MDAIT — dazosas ABTONOACTPOHKA

QOAITY — dasoBas aBTONOACTPOMKA YacTOTHI
®OBY — (UALTP BLICOKMX HaCTOT

®OHY — GUALTP HU3KHX HacTOT

YM — 4YacTOTHAsi MOAYASUTHA

YDA — 4acTOTHO-(Da30BBIM AETEKTOP

LHIAA — LIIMPOKOAHMANa30HHAA aHTeHHAa
[MVM — IMPOTHO-UMIYABCHBIH MOAYAATOP



2. HABHAYEHHE

2.1 Pannocranuus P—173 1IM1.101.027 sisasiercs TpH-
EMONepenaoell  yJIbTPAKOPOTKOBOJHOBOH — CHMILIEKCHO
C MACTOTHOM MOAyJsIHell H HpeiHasHauena aas oGecHe-
‘€HHA  NBYCTOPOHHEH TeNe()OHHON pajHOCBH3H MELY
TOABHKHBIMH OOBERTAMH TIPH ABHXKEHHH H HA CTOSIHKO.

Pajnocranuns obecneynBaer Gecmonckosoe BXOMJle-
e B CBS3b M GECTIOACTPOEYHOE BENEHHE CBS3H Ha J0GOIL
H3 JIeCATH 3apaHee MOArOTOBJAEHHBIX YACTOT.

Papnocranuys obecneunsaer paboTy mna wTHIpeBbIe
4UTEHHB BRICOTOH 3 M, 2 M uan 1 M, IHPOKOAHAA30H -
nyio YKB u aBapuiinyio anTeunm.

Ilpu paGote B ABMEHHH O00beKTa B Ka4yecTse OcHOB-
HOfl HCTIOAb3YeTCs! WTHIPEBAs AHTEHHA BBHICOTON 2 M.

Ilpu cooTBetcTByWILEM BEIGOpPE HacTOT obecleqnBa-
€TCs COBMEeCTHAS HesaBHCHMas pabora:

Ha OoO0ulyl0 WTHIPEBYIO AHTEHHY C MPUMEHEHHEM aX-
TEHHO-Pa3BA3BLIBAIOIIHX yCTPOHCTE —

ABYX pajuoctasiumii P-173;

panuocranuuu P-173 w paanonpremnnxa P-173[T;

paauocranuun P-173 w KB pagnocramuun P-134;

Ha OT/ie/IbHbie LUTHIPEBHIE AHTEIlIB —

JBYX panHoctaHuui P-173;

pannocranuun P-173 u pagnonpuemuuka P-173[1.

Pagnoctanuns obecnieunsaer ABa pewxuma paboTel;

pexum I1Y — pabora ¢ ABCK P-174, ¢ NeperoBoOpHLIM
yerpoiictom P-124, a Takxe 6e3 Hero ¢ MCINONB30BaNHeM
NapUHTOQOHHOH rapHuTyph. Pabota ¢ IEepEroBOPIELIM
YCTPOHCTBOM OCYILECTBJISIETCS] € MOMOIIBIO JIAPHHTOQOH-
HOrO ycuiautens (6aok P-173-16);

pexxum OA — paborta c YHHQHUHPOBaHHOT annaparty-
POl BHYTpeHHe# CBsisH H KomMMyTauun (SIT'1.600.000).

3. TEXHHYECKHE JAHHBIE

3.1. lnanazon uacror — (30000—75999) kIy,

3.2. Ular cetku yacror — 1 k1.

3.3. Mownocts nepenaTaika NMpH  HOMHHAJBLHOM Ha-
npsixkenHy 60prceTH — He MeHee 30 Br,

34. HectabuAbHOCTE YaCTOTHI pagnoctanuun * 1.5
kKl

3.5. [leBuauns wacToTH nepejaTuhka B npenenax
(4—6) xln. ’

. S



3.6. ‘-IyBCTBHTeﬂhHOCTL npueMHuka He Gosee 1,5 MkB,
C BKJIIOYEHHbIM LWIyMonoAaBHTejseM — He Gojee 3 MKB.

3.7. BoixojiHOe HanpsKeHHe NPHEMHHKE:

B pexume [1Y — He menee 11 B;

B pexume OA— (0,52 =0,1) B.

3.8. HabupatesnHOCTh TNPHEMHHKZ [0 3€PKaJbHBIM
xaHanam | n 2 T14Y, a 1axkxe no nepsoft npomexyTouHOf
yactote — 100 1B.

3.9. Paanocrannua uMeer 10 3apaHee noAroTOBJEHHBLIX
yactor. Cpensee Bpems mnepexona c onuoit 3114 ua apy-
ryio He Gojee 3 c.

3.10. Papuocranuus naborocnocobHa B HHTEpBAJC
Temnepatyp oT MHHYc 50°C no nioc 50°C u oTHOcHTEJNb-
(Oil BJaXHOCTH Bo3nyxa (95—98)% npu Ttemnepary-
pe +40°C.

3.11. DnexkTponuTaHHe PaAHOCTAHUHMH OCYHIECTBJISET-
cst oT GOPTOBOM CeTH NOCTOSHHOrO TOKa KalpsikKeHHeM
+ 27 B. PaGoTocnocofGHOCTh PafAHOCTAHUHH COXPaHfAETCs
IpK H3MeHeHHH Hanpsxeuusa GoprcetH oT + 22 no +29 B,
a TaKk)Xe NPH HaJHUHK B GOPTOBOH CEeTH HMMNYJLCOB TNepe-
HanpsokeHuH ¢ aMmiauTyaoit no + 70 B B AJHTeNnbHOCTLIO
3 wmc.

3.12. Tox moTpebieHusi PaAHOCTAHUMH NPH HOMHHA[b-
HOM HaNpsKeHHH GOPTCETH He NOJIKEH NPEBHILIATh:

B pexume npuema— 1,5 A,

B pexume mnepenauun—9,0 A,

3.13. Tabaputbl npHemonepenaTiHKa ¢ aMOPTU3ZNHOH-
HOfi pamoli (428 X 222X 239) mm.

3.14. Macca OCHOBHOrO KOMMNJEKca pPaaHOCTAHUHH We
6onee 43 xr. )

4. COCTAB PAJHOCTAHILHUH

4.1. CoctaBHble HacTH, BXOASLIHEG B OCHOBHOH KOMH-
JIGKT pajiHOCTaHIUH, NpHBedeHs B Tabn. 1.

Tabnrua 1

Haumenosanne Haauauenne O6o3naverne | Kon. | ITpuMeuanne
Ipremone- 111H2.000.223 1 B uexne
penaTyHK .
B HErO BXOAsT
Baok 3 Bnox npuema | IIH3.308.002 1
6aok 4 Cuutesatop H1H2.068.158 1

qacToT
Baox 7 3anomuralo- H®3.065.002 1

Mlee YCTPOl-
6 CTBO



TMpooaxenwe TaGa. 1

—te

Haumenopaune Haaua%une: Obo3uayenne Koa. | ITpumedanse
6.0k 9 TTepectpaupae- |L11M2.240.067 1
Muift uasTp
6.0k 10 Yeuantens 11112.002.039
MOLUHOCTH
Gaok 11 AntenHo-cor-  |I11112.240.066
nacyiolee
Ecrpoﬁcrso
Gaok 12 o3byautens |LI1H2.210.041
Baok 13 Baox nurauns |LUK2.087.183 I
MonTaxubiit HB4.075.030-5Cn | 1}
KOMNNeKT  aH-
TEHUHOrD YCTpPOH-
cTna
Komnaekr 3a- H®4.070.016 1 B ynakoexe
nacHmx yactef H®4.170.130
Kabess BY H®d4.850.063-01 1
KaGeas HY H®4.853.133-05 1
IKENAYyaTaUHOH- HIH1.101.027TO 1
Haa NOKyMeHTa-
LHs g 1IH1.101.027¢40 1

4.2. M\ONOAHHTEABHO B COCTaB PaAUOCTAHIIMKH MOTYT
BXOAUTE OAOKM M KaGeAM, NpUBeAeHHBIE B TabA. 2.

Tabauna 2
Hanmenosanne | Hasuavenwe | OGosuauenne l Koa. | IpumMeyanue
Bnok P-173-14 |Brok aHTea~IH@2.Oﬁ7.012 1
HbHX HABT-
poB
Bpox P-173-16 |Vcunurems |H®2.032.019 1
JNapHurodou-
HHRA
Kabean HY Corsacuo IMpumensiores
NPH pasJHYHBIX
Kafenu BY NpuAOKeHHo 1 BH1ax paGotr

[MopsiakoBble HOMepa KabeAeil, MPUBEAEHHBIX B NpH-
AOXKeHUHM 1, COOTBeTCTBYHOT HOMepaM Kabenei Ha puc. 13,

14, 15, 16.

MonTaxkHo-rabapuTHEIA YepTeXX PaAMOCTAHLMY MPH-
BeAeH B IPHAOKEHUH 6.



5. YCTPOVICTBO Y1 PABOTA PAAMOCT AHITUA
M EE COCTABHBIX YACTEH

5.1. CTpyKTypHasi cxeMa PapAHOCTaHIUH

CTpyKTypHasg CXeMa PpaAHOCTaHUUH IpHUBEeAeHa Ha
puc. 1. B coorpeTcTBUM C PyHKIUOHAALHEIM Ha3HaAYeHH-
oM MOYXHO BLIAGAMTH TPH IPYMIIBI GAOKOB!

1) TpaKT npuema, BRAIOUalouil B ce6st 6A0K 3 U BBI-
[HOAHSIOLIMHA (DYHKIUM PHEeMa, CeAeKIUH, YCUASHHd, Ae
TEeKTUPOBAHUSA IPUHATOTO PAAMOCHTHAAA M [TOAAHH ero Ha
teArehOHBI MAM OKOHEYHYIO alNapaTypy.

2) TPaKT Hepepayvy, BKAfoYarommit 6a0kum 10 w12,
OCYIeCTBASIIOIIUI TeHepupoBaHue, MOAYAMPOBAaHUE U YCH-
AeHHe MOIIHOCTA M3Ay4aeMoro papuMoCHTHaAQd,

3) 6A0KH, YYaCTBYIOIIUe KaK B Mpueme, Tak H B nepe-
Aaye curHaAa — OAOKH 4, 7,9, 11, 13 u nepeAHsisd NIaHeAb
PaAuOCTaHIIUU.

Kaxaplfi U3 IlepeduCAeHHbIX HA0KOB HMeeT 3aKOHYeH-
HOe KOHCTPYKTHBHOe odopMAeHHe. Bce 6A0KH yCTaHOB-
AeHBI B OOIIeM KopIyce mpuemollepepaTdvka u IIpu He-
O0BXOAUMOCTH AerKO CHUMAIOTCA ¥ yCTAHABAMBAIOTCH.

5.2. TIpueMHBIH TPAKT

TpakT nNpueMa BLITOAHEH I10 CyrepreTepoAMHHON cXe-
Me C ABOWHEIM MpeoOpa3oBaHueM HaCTOTHI. [TpHHATEIH
aHTeHHON curHaa depe3 6Aoku 11, 9 ¥ KOHTAKTHI pene
[MPUEM-TIEPEAAYA nocTynaer B OA0OK mpuema (6A0K 3)
Ha CxeMy IepeKAYeHHs] AMANa3oHOB H, B 3aBHCHUMOCTH
oT paGoyell 4acTOThI PAAUOCTAHLMH, MONAA3eT Ha OAHY
13 AMHeeK, paboTaolMX B CAeAYIOIUX Auana3oHax:

1 amamasoH (30000—39999) xIwy,

2 amamason (40000—49999) kI,

3 amamazoH (50000—59999) kI,

4 pmamazoH (60000—69999) kI,

5 auamason (70000—75999) kI,

KaskAasi AUHeKa COCTOUT U3 (PHABTPA HA BXOAE, ycu-
AMTeAs BBEICOKOW 4YacTOThl ¥ (DUABTpa Ha BBHIXOAE, OAHG-
TUITHOTO €O BXOAHBIM. TakuM 06pa3oM, AOCTATaeTcs ce-
AeKIus, HeoOxopuMast AASL TTOAYHeHUs 1361 paTeABHOCTH
OpHeMHHKAa MO 3ePKAaABHOMY KaHaay, [IepBOH MPOMEeXY-
TOYHOI 4YACTOTe H APYIHM MellaloljiM KaHAaAaM, a TakxXe
ycuaeHue, HeoOXoAuMOe AAA TOAYHEHHs YyBCTBUTEAB-

8
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HOCTH TNpueMHuKa. IlepecTpoiika BXOAHBIX H BBIXOAHBIX
(GUALTPOB OCYlIECTBASIETCSI CXeMoit NepecTpoiiku (PUALT-
POB, KOTOpasi, KaKk M CXe€Ma NepeKAIYEeHUsI AMana3oHOB,
JIPAaBASETCS ABOMYHO-AECATHUYHBEIM KOAOM YacToThi, HO-
CTyTarolluM u3 Oroka 7.

YCUAEHHBIH B IpeceAekTope CHrHaA HOCTYIAeT Ha
BXOA mepBoro cmecutenss. Ha BTOpPOHl BXOA CMeCHIeAH
TOCTyTIAeT YCUAEHHEBIN B ycuauTeAe ITIJ\ curnan nepsoro
rerepopuHa u3 G6Aoka 4. HacToTa CMrHasa MepBOTO reTte-
POAMHA OTAMYAETCH OT YacTOTHI BXOAHOTO CHTHaAa Ha Be-
AMYMHY MepBO¥ NpPOoMeXYTo4YHOH 4Yactothl 11500 ki w
YOPaBASIE€TCSl KOAOM U3 GroKa 7. HacTOTHRIE peXxuM niep-
BOI'o CMeCHTEeAS NpuBepeH B Taba. 3.

Tabsamza 3

3Hauenne mnepBofi
npomuactoTH, fry, kI'y

Pabouas wactora

Yactota nepporo
panuocranumu fp, kI'n

reTepopMHa, fr, kg

f my=fr—Ifp

30000—52999 41500—64499
f nu=fp—fir

53000—75999 41500—64499

BhIA€A€HHBI B IEPBOM CMeCHTeAe CHTHaA € 4acTOTOM
11500 xI'y nocrynmaeT Ha ABa TPaKTa—AHHHIO 3aACPIKKH
¥ (hopMupoBaTeAb 6GAaHKa (3ammMparoliero MMIyAbca), Ko-
TOPBIE COBMECTHO € 3AEKTPOHHBIM KAIOYOM SIBASIOTCS HAE-
MEHTAMH [OAABHTEASI UMITYABCHBIX NoMeX. [TpuHIMN Aeti-
CTBHSI NOAABHTEASI TIOMEX OCHOBAH Ha 3alMPaHHM yCHAU-
Teast 1 [TH Ha BpeMs AeHCTBHS MOMEXH C NOMOMIBLI) KAK-
4a, ynpasaseMoro 6haHkoM, chopMHPOBAHHBIM M3 CaMoil
noMexu. AMHHSI 3aA€PXKKM B OCHOBHOM TPAKTe CAYXKHT
AASl KOMIIEHCAIMM 3aA€PIKKH MMIIyABCa B TpakTe HOpMH-
poBaHusl GAGHKA € TeM, YTOOB! HMIYALC NMOMEXU ¥ BAAHK
GblAM COBMelljeHbl BO BpeMeHHU. [ToAaBHTEAL MOMEX BKAO-
HaeTcs ¢ nepepHeN NaHeAW PapAMOCTaHIMH. Cheayomum
SAEMEHTOM B TPaKTe yCHMAEHHsI NIePBOH NpPOMeXyTOoYHOM
H9aCTOThI IBASIETCS KBAPLEBBIM (DUALTD C LIEHTPaABHON gac-
TOTOH MOAOCH! Npontyckarusi 11500 kI, KoTopeli obecrie-
IHBAeT OCHOBHYIO CEAEKLHIO NPHeMHHKa [0 COCeAHEMy
KaHaAy (npm pacctpoiike Ha + 25 kI oT pa6oueii gac-
TOTHI).

YcunenHblit B ycunutese 1Y curvan ¢ wacToToid
11500 xI'y noctynaeT Ha BTOpo# CMecuTeAb. Hanpsykenu-
€M BTOPOrO reTepoAHMHA CAYKHT BBICOKOCTAaGMAbLHOE Ha-
npsiXenpe ¢ 4dactotor 10000 kI'y, mocrynampmee ¢ 6a0-

=]
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ka 4. BeipeAeHHOE TIOCA€ BTOPOTO CMECHTEASA Hanpsxe-
HMue BTOPOH IPOMEXXYTOYHOH YaCTOTHI 1500 kI ycuam-
BaeTCsi B ycuAuTeAe 2[TH, IPOXOAUT uepe3 OrpaHUuuTEADL
¥ [OCTynaeT Ha YaCTOTHHIM AETEKTOP. Hanpsi>keHne HH3-
KO 4YaCTOTHI C BBIXOA@ YaCTOTHOTO AETEKTOpa, COOTBET-
CTByIOl[ee MOAYASIIHH BXOAHOTO BBICOKOHACTOTHOIO cur-
Hana, ITPOXOAUT depe3 (PUABTP HM3KOHM 4YacTOThI C 4acTO-
Toi1 cpesa 3,4 K1 M IIOCAe YCHAGHHS AO Heo6XoAUMOH
moimsocty B YHY TAQ mocTynaeT Ha TenechoHB! AASA
[IPOCAYIIMBaHUS] TPHHATON peyeBor uabopmanun. Kpo-
me Toro, ®HY umMeeT BTOPOH BbIXOA C HAIPSXKEHHEM
(0,52 + 0,1} B AAs HOAKAIOUEHHS OKOHEYHOI anmnapaTy-
pel. CHTHAA € BBIXOA@ YACTOTHOTO AETEKTOpa TAKKe IO-
CTyMaeT Ha BXOA CXeMbl IPHeMa BbI30B3, KOTOPas pearu-
pyer ToAbKO Ha dacrtoty, (1 + 0,2) kI ¥ Npu HAAKMYHH
B NPUHSTOM CHTHaA€ 3TOM YacCTOThl BHIAQET KOMAHAY Ha
33’KHMraHue CBEeTOAHMOAHOIO MHAHMKATOpPa BBI3OB Ha nepea-
HEll NnmaHenM PapHOCTaHLHH.

[Tpy AAMTEABHBIX May3aX MeXAy NPpHEMOM TIOA€3HOHM
uHGOPMaIMH AAS 3ALIMTHI OflepaTopa OT YTOMAEHHS IIpe-
AYCMOTpPEH TOABBHTEAB IIYMOB, KOTOPBI#I BKAKOYAETCH
TymM6A€pOM Ha NepeAHel NaHeAM PaAHOCTAHUMH. B sTOoM
CAyYae CHTHAA C OrPaHMYMTEAs] OCTYNAET Ha YCHAWTEADb
U AETEKTHUPYETCS aMIIAHTYAHBIM AETEKTOPOM. TTopasu-
TeAb LIYMOB aHaAM3HPyeT COOTHOLIEHHE
CHUTHaA + HIyM.

LIyM T
EcAm 5TO COOTHOLIEHHe cTaHOBMTCA HuKe 20:1, To mo-
AaBuTeAbL 11yMoB 3armpaer OHY.

5.3. IepepalomMil TPAKT

[Ipy IepeBOAEe T@HTEHTHl HArPYAHOTO NMEPEKAIOHATEANd
B noroxkeuue NEPEAAYA Ha IepepHIO NaHeAb HOCTy-
IaeT KOMaHA@ Ha BKAIOYEHHe NepeAaTdyHKa I10 Lenu BKA
[MPA. [Mo 3Toil KOMaHAe MPOMCXOAMT BKAIOYEHHE IHTa-
HuS TpakTa TlepepAaun (puc. 1). PopMupoBaHue BbICOKO-
4ACTOTHOTO CHTHana IPOMCXOAMT B Groke 12. Tak Xxe,
Kak ¥ B 6a0Ke 3, pabouunil Anana3oH BO30yAUTEAS pasbuT
Ha ISTH AWana3oHOB. IIpuyeM BKAIOYEHHME HYXXHOIO AHa-
Na3oHa M yIpaBreHue BO3OyAUTEAsIMH TPOM3BOANTCH
KOMAaHAAMU CO CXeMBbl MEPEeKAIOYeHHUs] ANalla30HOB ¥ CXe-
MBI T€PeCTPO¥KH (PUABTPOB, PaclOAOXKEeHHBIX B G6AOKe 3.
Ha Kaxkpoii paboueit wactore paboraeT OAMH u3 BO30Yy-
AUTeAeill, BEIXOAHOE HANpsKeHHe KOTOpOro Hepes SMMT-



TePHEIE NOBTOPUTEAM U MIMPOKONIOAOCHBIN YCHAUTEAD TIO0-
CTYTIaeT Ha BBIXOA Oroka 12. Aast moppepiKaHus BBIXOA-
HOTO Hanpsi)keHust GAOKa B 3aAaHHBIX TIpeAenaX MUMeeTcs
- Koaelo APY, B KOTOpOe BXOAST AeTekTop APY, ¥IIT u
CaM BO3OYAHTEAb, KaK yIIpaBAsieMblit 3AEeMeHT.
_ Ars obecnevenns BBICOKOH CTaGUABHOCTH BBIXOAHOH
JacTOThI BOSOYAHUTEAR OXBaYeH KOABLIOM da3oBoi aBTO-
NOACTPOMKY, B KOTOPOe BXOASIT CAEAYIOIIWE 3AEMEHTHI!
CMeCHTeAb, a30BbIH AETEKTOp, cxXeMa mnoucka, OHU
QAT
Koaerio QAT pabotaer chaepymmuM obpasoM.
BricokowactoTHOE HamnpsokeHue Bo30yAuTeAs], Nponiea-
lee Yepe3 OydepHble KacKaAbl (3mMuTTepHbIe noBTOpUTE-
AM), MOCTYNAaeT Ha BXOA CMecuTeAs. Ha BTOPOH BXOA TIO-
AQ€TCs] Halps)KeHWe NEepPBOro reTepopuHa ¢ 6Aoka 4. Ha
BbIXOA€ CMECHTeAS BBIACASIOTCSI CHTHAA ¢ 4acToToH 11500
kI, umeromnuit Ty xe aBcoarornyio HeCTaGUABHOCTD, 4TO
H CUTHAA, TIpMINEAUHH ¢ Bo36GyAuTens. Aanee CUrHaA C
vactorod 11500 kI'y nmoctynaet Ha (ba3oBHIA AeTEKTOP,
FA€ CpaBHUBAeTCs C YacTOTOH yNpaBASIeMOro reHepaTopa,
paBHOU 11500 KI'i[ ¥ MMeloIlel BLICOKYIO CTaGMALHOCTE.
Ipu ux 3HaunTeAbHOM pa3AWYuM BKAIOYAeTCH CXeMa Io-
MCK3, H3MEHsIoLlasl 4YacToTy BO3OyAMTeAs B IIMPOKHX
npeperax. CMHXPOHHO € W3MeHEHWEM 4YacTOTH BO3OyAH-
TeAs] HaYHMHaeT U3MEeHAThCS NPOMeXXyTOoYHasl 4acToTa U B
TOT MOMEHT, KOTAA OHA CTAaHOBMTCS TOYHO PaBHOM 4YacTo-
Te yNpaBAseMOro reHepaTopa, CXema ITOMCKa OTKAIOYa-
€TCs W BHIXOAHOe HanpsiXeHue (ba3oBOro AeTeKTopa Ye-
pe3 GuabTp Huskux Yactor MAIT aBTOMATHYECKU TIOAAED-
JKHBaeT PaBeHCTBO 3THX YacTOT C TOYHOCTBIO A0 (hasbl.
TakuM o0Opa3zoM, HeCTaGHABHOCTL Bo3OyauTeAs ompepe-
ASIeTCSl HeCTAOMABHOCTLIO YacToThl OAOKa 4, mocTynaio-
el Ha CMeCHTeAb M HeCTaGUABHOCTBIO YIPABASIEMOrO
reHepaTopa. Ilpu 3TOM, eCAH BHIXOAHO# CHUI'HaA yrnpaBAse-
Moro reHepatopa OyAeT NpPOMOAYAMpPOBaH IO YacToOTe,
TO ¥ BBIXOAHOM CHrHaA OAoka OyaeT NpoMoOAYAMpOBaH
“TI0 TAKOMY ’Ke 3aKOHY C BBICOKOH TOYHOCTBIO.
HanpsikeHue MOAYASIIMM Ha ynpaBAsieMbIl reHepa-
TOP MOCTyNaeT C NMOAMOAYASTOPa, (GOPMUPYIOIEro 4ac-
TOTHBIE ¥ AMNAHUTYAHBIE XapPaKTePUCTHKH BXOAHBLIX CHI-
HaroB. B 3aBucumocTH OT BHIGpaHHOrO pekuMa paGOTHI
PaAHOCTaHLIMM Ha BXOA MOAMOAYASITOPA MOTYT IOA@BaThL-
csi:
1) curHaA HUM3KOM YacCTOTBI C AAPMHIO(OHOB, yCHAeH-
Helf Grokom P-173-16 uam ycmauteneM B HarpyaHoOM
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nepeKaroHaTene maemMooHa;

2) curHan HM3KOHW HacCTOThI C OKOHEeYHOH anmnapaTtyphl
amoauTypont (0,52 + 0,1) B;

3) cHrHan TOHAaALHOIO BHI3OBa C 6noka 4.

C Gaoka 12 BBICOKOCTaOMABHBIM IO HacTOTe pOMO-
AYAMPOBaHHBEIM CHIHAA TOCTyHAeT ma Bxop 6Groka 10, B
tpakTe YBY KoTOpPOTro obBecnieynBaeTcsa HeoOXOAUMOE YCH-
AeHHe. YCHAEHHBIM CHIHaA Jepes rapMOHHMKOBHIH (PUABTP,
3HAYMTEABHO yMEHBIIAIOIIHK rapMOHNTECKHE COCTaBASIIO-
IMe B BEIXOAHOM CHIHane, U AATHUKH mapamomen u oT-
pa’keHHOH BOAHEI, TTOCTYTIAET HA prixop 6ao0ka 10. AaTdm-
KH COBMECTHO CO CX€MOW aBTOMATHKH U 3alllUThl OCYyHiecT-
BASIIOT CTAaBOMAHM3AIMIO BBIXOAHOW MOIIHOCTH 6AOKa, 3a-
iUty 6GAOKa OT BHIXOAR M3 CTPOS MPH paGoTe Ha Harpys-
Ky C Ko3((pHIIHEeHTOM crostueit BoAHBI boaee 2. C BBIXOAQ
Gaoka 10 HampsDKeHHe BRICOKOM YacTOTHL Yepes KOHTaKTbl
pene [TPUEM—TIEPEAAYA, 6a0Kk 9 1 Gr0K 11 nmocrynaet
B aHTEeHHY ¥ HM3AyYaeTCs B adup.

Broki 9 ¥ 11 HacTpamsBaroTCs aBTOMAaTHYECKH IIpH Ha-
JKaTUM KHOIKH 3apaHee MOATOTOBAEHHOM 4acCTOTHI Ha
nepeAHel NaHeAn PaArOCTaHIHH. BAOK 9 B peXXuMe Iiepe-
pauM obecreynBaeT AONIOAHHTEABHYIO ¢uAbTpaLuio rap-
MOHHYECKHMX H MOOOUHBIX H3NyUEHHMH NepepaTyHka, a B
peXxuMe mpueMa yaydmaer u36upaTeAbHOCTE TIPHEMHH~
Ka O 3epKaaBHOMY KaHaay, IIO nepeoy NpoMesKy TOUHOH
yacToTe M APYTMM MemlaroumuM CHUrHanaM.

Baok 11 ocylectBasieT apTOMAaTHHECKOE NpUBEAEHHE
KOMIIAGKCHOFO COMPOTUBAEHKS AHTEHHBI K BeAHYMHe
75 Om, HeobOxopHMOE ANS MaKCUMaAbLHOM OTAQYH B aH-
TeHHy MOIIHOCTH IepepaTddka H obecredeHuss Ay4ileH
4yBCTBUTEABHOCTH NPHEMHHKA.

5.4, BAOK 4 — CHHTe3aTop 4acror.

5.4.1. Brok 4 TnpepHa3HA4YeH AAS ¢opMupOBaHHUs BBI-
COKOCTABUABHBIX CHTHAAOB, MCIIOAB3YeMbIX B papMoCTaH-
HUu B KayecTpe CHTHAAOB TEPBOTO nepecTpanBaeMoro
reTepopMHa, BTOpPOro reTepoamta ¢ (HKCHPOBAHHOM Hac-
yoTol 10 MI'p 1 CcHrHana C yactoroi 1 xI'L.

OTHOCHTeAbHasT HeCTaGHABHOCTb YaCTOThl BBIXOAHO-
YO CHTHAaAa OIIPeAEeAsieTCs OTHOCHTEALHON HecTaOuAb-
HOCTBIO YACTOTHI OIIOPHOTO reHepaTopa, KOHCTPYKTHEHO
pxopsmero B 6A0K 4.

5.4,2. CTpyxTypHasi cxema Onoxa 4 npupepeHa Ha
pHC. 2 ¥ COCTOMT M3 TpeX GAOKOB:

4-—1 — reHepaTopa, YIpaBAsieMOro HalpsyKeHueM;

e
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4—2 — 4YacTOTHO-()A30BOTO AETEKTOp4;

4—3 — BTOPHMYHOTO KMCTOYHMKA IIHTaHMS;

ABYX IAQT: 4—4 — AEAUTeAs C (PUKCHPOBAHHEIM KO-
sppuIHeHTOM AeAeHusi M 4—5 — AeAMTeAss C HepeMeH-
HBIM KOI(DM(PUIIMEHTOM ACAeHHS.

l'enepaTop, ynpaBasieMbIH HalpPsS>XeHHeM, CAYKHT AAS
G$OPMEPOBAHHS BHICOKOYACTOTHOTO KOA€GAHMS M BXOAWT
B coctas GAoKa 4—1, B KOTOPOM KpoMe IIAaThl COOCTBEH-
HO reHepaTopa HMMeeTcsl IAaTa YCHAMTEAeH: BBIXOAHOTO
YCHAHTEAS] CHHTE3aTopa 4acToT M 6yepHOTro yCHAMTEAS,

BArok 4—2 mpepHa3HaveH AAsi (JOPMHPOBAaHMSI HAIps-
JKeHHd, YIpaBAsmolero 4acroroi 6aoka 4—1.

Brok 4—3 obecneunBaer CHHTE3aTOP YaCTOT IHTAIO-
WMMH HANpsoKeHussMH45B49B,+15B. Aas B0o36GyKAeHus
npeobpasoBaTeAst BTOPHYHOTO HCTOMHMKA HHMTAHMS Ha
6A0K 4—3 nocrymaer cursHaa yacrotrou 100 kI

Ha naate 4-—4 pasMenieHsb! OnopHsli redeparop, ¢op-
MHPOBATEAb TAKTOBBLIX HMMIYARCOB, AEAHMTEAM YaCTOTEHI
Ha 10 u 1000, peAMTEAL 4YACTOTHI C nepeMeHHbIM Ko3(¢-
unmenToM aAerenusi 10/11 u npeoGpa3oBaTeAs YPOBHSL

Ha nmrate 4—5 pasmeinensl nmdparop, npeofpa3opa-
TeAb YPOBHS M AEAMTEAb C IEPeMeHHBIM Ko3(dHIueH-
TOM AEAEHHS.

Ilpr BKAIOYEHMH IMTAHHST PAAMOCTAHLME Ha OAOKH
BUIT u OI' nopaercss nuraromee Hanpsoxkenwe 12 B. Baok
OrI' BeipabaTbiBaeT CHrHaA € YacTorom 10 MTi, KoTopsbii
OOCTyHaeT Ha (QOPMHPOBATEAEL TAKTOBBLIX MMIIYALCOB AAS
IpeoOpa3oBaHusl €ro B UMITyABCH], IIPEAHA3HAYEHHBIE AAS
pabotsl penutenss Ha 10. AeamteAr Ha 10 oBecnevupaer
HOHH)XeHHe 4YacTOThl ONOPHOTO reHeparopa po 1 Mg,
AOCTATOYHOH AAs1 paboTel AeauTeast Ha 1000, KoTophii
($OpMHpPYET UMITYARCHI ONopHoM YacTorbl 1 K[y pns pa-
6oter HOA.

Takum o6pasoM, cursar wacrorsr 10 MI'y or GAaoka
OI' IPOXOAMT uepe3 AeAMTeAn C (hbuKCHpoBaHHBIM KOaG-
GHIOMEHTOM AEAeHHS K HCIIOAB3YETCSl B KayecTBe OmIop-
HOTO CHIHaAd AASL @BTONOACTPOMKH YaCTOTEL

Pexxum paGoter YDA BrOpan Tax, yTo npu HOCTyH-
ACHHH OIIOPHOTO CHIHaAAQ NEepPBBHIM, Ha BBIXOAE qopp
obpasyercs HanpsoKeHue, 6AM3koe X 15B, u Ha TVH no-
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AaeTcsi HanpsUKeHne CMeLeHns. -

B 5ToM CAydae reHepaTop BbIPAGaTHIBAeT CHIHAA, KO-
TOPBLIA YCHAHBAETCH BBHIXOAHBIM yCHAHTEAEM CHHTe3aTo-
pa 4acTOT M MCTIOAB3yeTCs B NpUeMHHKe B KayecTBe CHT-
HaAa TeTepOAMHA. YCHAEHHBIA B 6ydepHoM YCHAHTeAe
CHUTI'HAaA TIDOXOAHT Ha BXOA AGAHTEAR ATKA, 10/11, xoad-
(UIMeHT AeAeHHs KOTOporo MeHsercs B 3aBHCHMOCTH
OT KOMaHA, MOCTYTIAIOMMX OT IM(pPaTopa. Tak Kak mud-
paTop paboTaeT OT HanpsLKEHUs g B, a ATIIKA 10/11 —
OT 5 B, TO AASi COTAACOBaHHMS TIPUMEHSeTCH npeoGpaso-
BaTeAb YPOBHS.

AIKA 10/11 monmXaeT 49acToTy T'YH A0 4acTOTHI,

AOCTaTOYHO! AAs1 PaGOTHI HH3KOYACTOTHOM YaCTH

AASI COTAQCOBAHMS TTHTAIOMAX nanpsokenui ATTKA 10/11
u AITKA Takxe CAYXHT npeo6pa3oBaTeAb YPOBHs, Ha
BXOA KOTOPOTO CHTHAaA TNOAQeTCs vepes pa3peANTeAbHbIN
KOHAeHCATop. VIMITyABCHBIN CHTHAaA, TpoleAIIni Yepe3
ATIIKA, AA cpaBHeHHs C OIIOPHBIM CHTHaAAOM TIOA@eTCH
B Grok UDA, rAe (OpMHpPYeTCs HalpsUKeHHe AAS yII-
paBAeHHs YaCTOTOH I'YH.

[Tpn epexoAe Ha ApPYTyio 3114 ot 6A0ka 7 Ha mu@pa-
TOp TOCTyNaeT KOMaHAa O cMmeHe yactoThel. Lludparop
o6pabaThiBaeT NMOAYYeHHYIO urdopmanuio 1 ¢popMupyer
KOMaHAY Ha m3MeHeHHe KOo3(hdHiHeHTa AeAeHH:d
a TaK)Ke KOMAHAY Ha 3AeKTPOHHYIO KOMMYyTaliuio B 6GA0Ke
4—1. B atom cayuae YDA BripabarniBaeT HanpsOKeHHE,
KOTOpOe YTpPaBASs 9aCTOTOH I'YH, xoMneHcupyeT pa3s-
HOCTE YaCTOT CpaBHMBaeMuIXx CurHaroB. C MOMEHTa pa-
BeHCTBa YaCTOT BHOBb YCTaHaBAHBAETCs paGoumi peXuM.

Tlpn Haxatum KHonku TOH, PacnoAOKeHHOH Ha Tie-
peAHeHl TaHeAM PAAHOCT , B° 6AoKke dopmupyercs
MMITYABCHBIH CHTHaA C yacroro# 1 kIl

KOHCTPpYKTHBHO GAOK 4 BBITIOAHEH B AMTOM Kapkace
¢ AByMsi OTCeKaMH: B TIeDBOM OTCeKe Pa3MeIlieHbl 6A0KH
4-1, 4-2 u 4-3, a BO BTOPOM — MAQTHI 4-4 u 4-5.

Broku 4-1 u O BRITIOAHEHbl B repMeTH3HPOBAHHOM
3KpaHe, AAS YMeHBbIIIeHUsl BAHMSHHA puGpanui 6A0K 4-1
33aAMT MEHONAACTOM. BAOKH 4-2 1 4-3 BBIIIOAHEHBL B He-
repMEeTH3MPOBAHHOM 3KpaHe B BHAE (yHKIJMOHaABHO 3a-
KOHYEHHBIX Y3AO0B.

-



5.5. BAOK 7 — 3anommEBalomee ycTpoiicTBO

5.5.1. BAOK 7 npepHasHa4YeH AAS 3aTIOMHHAHHSA H Xpa-
HeHHus WHGOPMALMH O AECSATH 3apaHee MOATOTOBAEHHBIX
HaCToTax B ABOMYHO-AECATHYHOH (hopMe H BHAQYH ee
B 6AOKH 3 M 4 AAM YNPABAEHMS MX NEPecTPOMKOH. KOHT-
POABL 3amUCAaHHON HH(QOPMaUHH OCYIECTBASIETCH BH3Y-
AABHO Ha UH(PPOBOM HHAMKATOpPHOM Tabro. Beoa uHOp-
ManuM AAsi 3allOMHHAHHS H BeIOOp Heob6xopumoi 3ITY
TPOH3BOAMTCS KHOIKAMM AECSTHYHOM KAQBHATYPHI C Ile-
PeAHEH NaHeAM DAAMOCTAaHUMH. YIIpaBAEHHE 3aNHChIO M
CTHpaHHeM ocyllecTBasieTrcs KnonkamMu CBPOC u TABAQ.
CTpyKTypHasi cXeMa 3allOMHHAIOLIETO yCTPOMCTBa IIpHBe-
A€Ha Ha pHc. 3.

PaGora 3V mocTpoesa Ha OCHOBe NpUMEHeHHs Tepe-
NpPOrpaMMHPYEMOrO MOCTOSHHOTO 3AIOMKHAOLIENO ycT-
PONCTBa C 3AEKTPHYECKOM Nepe3aluChio HHGPOPMaUuK H
COXPaHEHHEM ee NPH OTKAIOYEHHH MHTAIOMX HarnpsiKe-
HHH.

[N3Y moxer paboTaTk B YeThIpex peXKHMax: CTHpa-
HHS, 3a0HCH, CYATHIBAHHUS M XPaHeHHS WH(OPMalHH, KO-
TOpbIe ONPEeAeAsIOT M BClo paboTy GAoKa B neAoM.

B noroxxeHwn Tym6aepa- [TUTAHUE PaAHOCTaHIUH
BKA u duxcaropa 3ATMHCh-PABOTA B HOAOKEHHH
PABOTA 3zanoMuHaiomee ycTPOMCTBO HAaXOAHMTCS B pe-
)xumMe BuiGopa 3ITY. HaxkaTueM OAHON M3 A€CATH KHOIIOK
0—9 Ha nepepHeit naneAn BriGupaercs 3I1Y, HOMEp KO-
TOPO# COOTBETCTBYET HOMEPY Ha’kaTO#H KHOIKH.

B 3ToM caywae ympasasitomee HanpsikeHme B BHAE
AOTI" 0 (arst 3TTY 3, 4, 5) uru B Bupe AOT 1 {(Arst OcTaAB-
ueix 3IT4) nocrynmaer Ha BXOAHO#M mmdpaTop, npeobpa-
3ylomui HHpOPManMIo M3 AeCATHYHOM (OpMBI B 4-X
PaspsiAHBIH ABOMYHBLIN KOA, a 3aTeM uepes YCTPOMCTBO
BBOAQ KOAa Homepa 3ITY mocrynaer mHa Bxop I3V u
OAHOBpEMEHHO HAa BEIXOAHOH peructp Homepa 3I14.

Kop HoMepa 34 onpeaeasier Bui6op HY>XHOHM CTPOKH
IIII3Y, ¢ KOTOPOM OCYIIECTBASIETCS CHMTHIBAHHE uHbop-
Manuu. 3Ta mHGOPManus uepe3 BHIXOAHLIE PEerucTpel B
BHAE ABOHYHO-A€CATHYHOTO KOAA NOCTYNAeT Ha BBIXOA
6a0Ka.

"~ 3.5.2. Pexxnm cTupanus B 3Y obecrneynBaeTcs npH Ha-
JkaTHu KHonKM CBPOC Ha mepepHell maHeAH paAHOCTaH-
IHM IPH YCTaHOBKe ¢HKcaTopa 3AITHMCh-PAEOTA B no-
AoxeHue 3AITHCh. [lpm 3TOM ynpaBAsIOmMET CHrHAaA
+ 27B CBPOC uepes KOHTaKThl KHONKu CBPOC nocry-
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HaeT B CXeMy YCTAHOBKH HyAsl, KOTopas BhipabaTeiBaeT
curdarnl YCTAHOBKA HYASl u CTUPAHMUE. Curnana
YCTAHOBKA HYASA BO3AEHCTBYET Ha CXeMy yrpasae-
HUS NpPH 3alIHCHM M CXeMy yNpaBAeHHs NpH 3a0¥cH u
CUUTLIBAHWM M YCTAHABAMBAET MX B HYAEBOE COCTOSHME.

ITpu 3ToM co cxemmr YOPAaBA€HHS OPH 3allUCH Ha HH-
AHKaIMIO He MOCTYNaeT CHIHaA TalleHHs HMHAUKATOPEI
NPeKpaljalnT CBeTHUTLCH. ’

Curman CTUPA HUE J€pe3 CxeMy ynpaBA€HHUS PeXKHu-
Mamu ITTI3Y nocrynaer wa IM3Y 1 CTHpaeT HH(opMa-
LHIO B OAHOM CTpOKe.

INocre ormyckamus xuOnKm CBPOC 3anomunaomee
YCTPOMCTBO MOATOTOBAEHO K 3aIIHCH HH(pOpManuy, a cur-
HaAbl € KHOMOK 0-—9 Ha nepeAHel naHeau OPHEHTHDOBA-
Hbl Ha BBOA, 3alHCHLIBAEMOiH HHGOpPMaHH.

5.5.3. Pexxum 3ammcu B 3Y BO3MOJK€H TOABKO IIOCAe
BrIOOpa CTpOKHM (Homepa 3IT4) u CTHDAHHS paHee 3aIlu-
CaHHOM MH(poOpManuu. B 3TOM pexume Ha ITII3Y co cxe-
Mbl yIIDaBA€HHS MPH 3allHCH M CYHMTHIBAHHK yepes cxe-
My YyHOpaBAeHus pexxumamu [T13Y nopaercss cursan
3AIMHCDb wanpsykeruem AOT 0, Ipu Ha>kaTum opHOM M3
KHonok 0—9 (ot 3 po 7) Ha nepeAHel MaHeAM paAMOCTaH-
LHH C BXOAHOTO IIM(paTopa KOA UH(pPLL Yepe3 yCcTpoicT-
BO BBOAA KOA@ 4acTOTHl M Homepa 3[T4 nocTyiiaer Ha
BxoA T3Y. OpnoBpeMenHO cxema yIpaBAeHHs MpH 3a-
IHCH ¥ CYUTHIBAHHH TIOA BO3AEHCTBHEM CHrHaAQ €O BXOA-
HOro mmu¢paropa seipabaThiBaeT HMITyABCHl Ha’kaTwi,
KoTopeie npeobpasyiorces B ycrpoiicTse BBOA@ KOA3 CTOAG-
Ua B ABOHMYHO-AECSTHYHBLIN KOA M moctynaioT Ha IIT13Y.

Kopa HOMepa cToAbua, Bo3AelCTBYs Ha [TT13Y, npous-
BOAMT 3anuCh UHQPEI NPU NepBOM HaXKaTHH B pa3psia
AecaTKoB MI'n. INpu BTOPOM Ha)KaTHM Ha CXeMy yIpaBAe-
HEsl IIDH 38IIHCH M CYHTLIBAHHH TMOCTyNlaeT BTOPOH MO-.
PSAKOBLIA MMITyALC HaXkaTwus, KOTOpei# obecneynBaeT
3amuces nuppPEl B paspsa eauHu; MI'y B caepyromem
CcToAGue II3Y. Ipu TPEThEM, YEeTBEPTOM WM ISATOM Ha-
aTHAX 3amMceiBaoTcs B [TTI3Y COTHH, AECATKH H €AHHH-

kI,
lw(J,n.,(-rl:}na]:oelma-m{o C 3aMuChIo HHGDP KoAa YacToTh B [T13Y
'CHHMAIOTCSl KOMaHABI TalllcHHS Ha HHAMKAUHIO CO CXeMBI
YUPAaBACHMS IIDH 3alMCH B COOTBETCTBYIOIHE Pa3pPsAHL,
B pe3yAbTaTe 4Yero BHICBEMHBaeTCs KOA Habwpaemoit yac-
TOTHI.

B cocrase Bxopsoro WHppPaTopa MMeeTcs cxeMa 3arm-

2" 3ax. 2745 17
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3anpemjaeTcs TOABKO Ha ppeMsi CTHPaHHA H 3aIMCH.

‘B sTOM peXHME Ha CXeMy [ITI3Y mocTynaioT HMITyAb-
cpl CcuMTHBaHHEA. VIMIyABLCH CUHTHBAHES BHPaGaTHBA-
JOTCS CXeMO# yNpaBACHHA pesKuMaMH T3y mop BO3-
AeHiCTBHEM CHTHAAQ CO CXEMBL yIpaBACHHS [Py 3aIACH X
CYHTHIBAHHH.

Tporiecc CYHTHIBAHUA IOBTOPSETCS MKAHIECKH ¥ on-
peAensieTcst gacTOTOH TeHeparopa TAKTOBEIX HMITYABCOB.

HUndopmanms C [IT3Y mepenuchBaeTcs B BEIXOAHOM
perncTp AAs KpaTKOBpeMeHHOTO XpaHeHHs uHdopMaEA
B BUAe 23 pa3psAAHOTO [IapaAAE€ABHOro KOAQ. Tlocaepo-
paTeAbHas 3aluch nadopManyau € [Ir3Y Ha BBIXOAHBIE
perucTpsl obecreynBaeTCa CBOEBpeMeHHON nopauel
KOMaHA, Ha BbIXOAHBIC perncTpel CO_CXeMbl yrpasAeHHsS
npd 3alicH ¥ CcudTHIBAHME M Ha [I3Y ¢ YCTPOMCTBA
BBOAA KoAd cronbua. C BLIXOAHBIX perucTpoB nudopMa-
| TocTynaeT Ha yCTPOBCTBO nucpoBo#t MHAMKANWH H
Ha BBIXOAHOH pa3bpeM GAOKAa AASL YMpaBAeHHA pa6oTo#
6a0Ko0B 3 1 4. )

yBeAHueHHs AAHTEABHOCTH CcoXpaHeHHs 3alucaH-
po#t wHpopManuH BO BKAIOYGHHOM COCTOSIHMH H AOBe-
AeHHS ee A0 BeAMYHHbI HE meree 2000 4acoB CYATHIBAHHE
¢ TIMN3Y ocymecTBAsSeTCA HMITyABCHO € BBICOKOH CKBaK-
HOCTDHIO, MMITYABCHI CYATHIBAHUA dhopMHUpYIOTCS KOMMYyTa-
TOPOM HanpsUKeHWH.

5.5.5. PexuM XpaHeHH sancanHo# HHGOpMALHUH Ha”
yMHAeTCs TOCAe BEIKAIOHeHHS TIATAIOLAX HanpsKeHuH
TymOACpPOM [MMTAHME Ha nepeAHe# MaHeAn paAHOCTaH-
nuy. Bpemsi XpaHeHHs uadopMalyu  IpA OTKAIOUCHHHA
nWTaHusl, TapaHTHPYeTcH TexHUIeCKUMH ycaoBusMH Ha
MHKpOCXeMY TMaMsiTH 9 cOCTaBAsieT He MeHee 2000 4 B AH-
amasoHe TeMmneparyp munyc 60°C 4-85°C.

5.6. BAOK 9 — n_epecrpmaeuufi GBABTP

. 5.6.1. baok O mpeAHa3HaueH AAA (uABTPaUMK rapMo-
HU4EeCKHX ¥ TOOOYHBIX H3AYIEHHH nipueMoTnepeAaTiuKa
# COCTOHT M3 TOAOCOBOTO ABYXKOHTYPHOTO duabpTpa C
aaTumkoM (aspl W CXEMBI aBTOMAaTHKH, BRAIOYAIOIIeH:



1) mMEPOTHO-EMITYABCHEIH MOAYASTOD;
2) remepaTop IMACOGPAa3HOro HaNpsI’KeHHS;
3) penae BpemMenw;
4) cxemy 3apepxKuy; ¢
5) KOMMYTaTOpP HAIPSIXEHHSN;
6) moporoBoe ycCTpOMCTEO;
7) cxeMy AOrEKH;
8) cxemy GAOKHPOBKH M NOBCKA.
CrpykTypHas cxema Gaoka 9 mpmBepeHa Ha puc. 4.
5.6.2. TlorocoBOR ABYXKOHTYPHBEIH ¢GHALTP o6paso-
BaH AByMS CBA3aHHLIMH BhICOKOAOOPOTHHIMH Pe3OHaHC-
HBIMH KOHTYPAMH C YaCTHYHLIM BKAIOYEHHEM CO CTOpO-
HBI BXOAQ H BBIXOAA.
" 3OneMeHTH CBsi3ell ¥ K03(pHIMEHTH X BKAIOYEHHS
nmopo6paHEl Tax, YTO BXOAHOE M BHIXOAHOE CONpPOTHBAE-
HuA (AABTPA Ha YaCTOTaX HACTPOMKHM GAmskm K 75 Om.
Iepecrpoiira 6A0Ka 9 3aKAIOYAETCH B YCTAHOBKE 3AE-
MEHTOB HEepPEeCTPOHKA KOHTYPOB IOAOGCOBOTO (PHABTpa B
OOAOKEHHE, COOTBETCTBYIOI[ee PEe30HAHCy KOHTYPOB Ha
3aAAHHOM wacToTe AMana3oHa. ABToMaTHdecKas mepe-
CTpo#ika 6AOKa, CAEAOBAaTeALHO, TpeGyer KOHTpOAsR Xa-
PaxKTepa PeaxTHBHOCTH BXOAHOIO CONPOTHBAEHHS KaKo-
ro-An60 M3 KOHTYPOB, 9TO OCYIIECTBASI€TCS IO CHTHAAY
AaTYHKa (assl :
AaTuHK (pashl BHIIOAHEH TaK, YTO HPH HHAYKTHBHOM
XapaKTepe PeaxTHMBHOM COCTaBASIOUIel COIMPOTHBAEHHS
KOHTypa (pabGoyas 9aCTOTa HHJX€ Pe3OHAHCHOH) Hanps-
JKEeHHe BhIX(AA AATYMKA HMeeT IOAOXXUTeAbHLIH 3HAK,
@ NpH eMKOCTHOM XapakTepe (pa6odas 4acToTa Buiie pe-
30HAHCHOH)— OTPHLATEABLHRIN, ;
[lpr 9HCTO aKTHBHOM CONPOTHMBAEHHM KOHTYpa (pe-
30HAHC) AaTyuK ()aswl BEIAGET HYA€BOE HampsDKeHHe.
Ipr BXAJOWEHMM DHTaHHA PAAHOCTAHIHH, B CAydYae
paboThl Ha 3apaHee MOATOTOBAGHHON WacToTe, CxeMa
ABTOMATHKH He BKAOYAETCS H BHICOKOYACTOTHBLIA CHr-
Haa oT 6aoka 10 mMpoxopMT Yepes hHABTP, 3aTeM — Ha
6aox 11. Ilpu nepexoape ma apyryo 3IT4 (uAn Habope
HOBOM wuacToTH) oT Gaoxka 10 mopaercs Ha 6aoxk 9 BY
CHIrHaA, OAHOBPEMEHHO HOARIOTCH HAUPSDKEHUS NHTaHHA
19 B, 5 B, + 12 B, 3anycKaeTcs peAe BpeMEeHH M CXeMa
3apepxkn. CxeMa 3aAep)XKH npepoTspamaeT c6oit B pa-
6ore aBTOMATHKHM, BHI3BAHHEIN HMMIYALCHHIMM TOKaMH,
BO3HMKAIOMMME B MOMEHT BKAIOYEHHN cXeMul. CHraaa
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CXEMBI 3aA€PKKH yCTaHaBAHMBaeT B HCXOAHOE COCTOSTHHE
cxemy Aoruku. C KOMMYTaTopa HaMps’)KEHUs! MOCTOSH-
HBIM HanpspkeHneM 19 B BKAIOYAETCSH [OpOrOBOE yCTPOH-
CTBO.

C xoMMyTaTOpa panpsbxkenusi+19 B nopaeTcst Ha ABH-
raTeAb IOCTOSIHHOTO TOKa M, KOTOphLIA udepe3 PeAYKTOP
BpamjaetT poTop KOHAEHCATOpa IepeMEeHHOW eMKOCTH
duABTPA. TepecTpoiika GHUABTPa IPOH3BOAKTCSH KIIE
C1 um Cl2. KoHleBbl€ BLIKAIOYATEAH C vmpH B C Makc
COBMECTHO CO CXeMOM GAOKMPOBKM H IOHMCKa depes Cxe-

My AOTHKM OCYLIECTBASIOT H3MEHEHHE HanpaBAeHHs] Bpa-
[IeHHs ABHIaTeAsl IOCA€ YCTAHOBKU poTOpa KIIE B HCXOA-
HOe IOAOJKeHHe, COOTBETCTBYIOIee MakKCHMaAbHOH HAH
MMHHMMAABHOH €eMKOCTH. YCTaHOBKa poTopa KIIE B mo-
AOJKEHMe MaKCHMAaAbHOM €MKOCTH COOTBETCTBYeT HAAM-
yRIO BCIIOMOTraTeAbHEH KoMaHABL NOT 1 AUAIT 1, mopa-
BaeMOil Ha CXeMy AOTHKHM ¢ 6hroka 3. B mpOTHBHOM CAy-
yae, MPH OTCYTCTBHH KOMAHABI AOT 1 AUAIL 1 poTop
KITE ycTaHaBAHBaeTCs B HCXOAHOE cocTOsHHe, COOTBEeT-
cTByIOLlee MHHHMAALHOH eMKOCTH. Haauume ABYX MC-
XOAHBIX TOAOKeHH# poropa KIIE mo3BoAsieT COKpaTHThH
BpeMsi HaCTPOHKH.

M3 HCXOAHOTO IOAOXKEHMsI MePBOHAYaAbHO ABHIATEAb
BpalaeTcsi OT MOCTOSHHOTO HaNPsDKeHMs] 19 B, nopaBae-
MOro C KOMMyTaTopa Hampsbkenws. Ilpu BxoAe poTopa
KIIE B moArocy NpONyCKaHHsi (PHABTPa Ha BBIXOAE AaT-
ypka basel NOSBASETCS] CHTHAA-HAINpsDKEHHE COOTBETCT-
ByloIe MOASIPHOCTH (ITOAOKMTEABHOH WAH OTPHLATEAb-
HO#i, B 3aBHCHMOCTH OT TOrO, W3 KaKOro NOAOXKEHMs po-
top KITE BXOAHT B MOAOCY ITPOITyCKAHWA ¢dbHABTPA).

Curnan parTumka aspl NOCTyNaeT Ha ITHPOTHO-MM-
NyABCHBEIM MOAYASTOP, KOTOpBI# (opMHUPYeT HMITYABCHL
yIPaBAEHHS ABHTaTeA€M NOCTOSIHHOTO TOKa C AAHTEAb-
HOCTEIO, MPONOPIHMOHAABHOM BEeAHYHHE CHrHAaAa AQT4HKa.

310 obecneyrBaeTCsl CPAaBHEHHEM HAIPSDKEHHs CHI-
HaAa AQTYMKa C HANpSDKeHHeM, NMOCTYNAoIHM C reHepa-
Topa MAAOOOPA3HOrO HAIPSDKEHU.

OT nepBex e uMIyAbcoB LIIMIM, COOTBETCTBYIOMMX
HOAOKHTEABHOH TOASIPHOCTH CHTHanAa AAaT4HMKa, cxeMma
AOTHKH cpabaThiBaeT M OTKAIOHYA@eT CXeMy MOMCKa obaac-
TH HacTpOMKH. BHYTpH OGAACTH yNpaBA€HHE ABHraTEAEM,
a CAeAOBaTeABHO, NOMCK HACTPOMKH HA 33AAHHYIO 4acTo-
Ty, OCYWIECTBASIETCSI MO CHTHAAaM AaTuMka ¢asbl.

Ilo mMepe NPHOAMXKEHHS K 3aA@HHOM 4acToTe CHTHAA
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C AQTYMKA (basbl yMeHbIIaercs, sto IPHBOAWT K YMEHBb-
LICHHIO AAHTEABHOCTH HMIIYABLCOB HINM, ymenburenmio
CPEAHETO 3HAYEHHs! HANPSUKEHHS Ha ABHIaTeAe H 3aMea-
AeHuio BpameHus poropa KIIE.

Koraa Hanpspkenume na BBIXOA€ AaT4yHKa (ha3el cTaHeT
PaBHBIM HYAW, HMOyAbCh! LIIUM c BBIXOAOB KOMMYTaTO-

YCTpo#cCTBa Yepes CXE€MY AOTHKH TIPOMCXOAMT pa3baoku-
POBKa GAoKa 11 u HauuHaeTcs ero HaCTpoOMHKa.

B cayuae, ecam ABTOMaTHKa He OIpEeAEeAHT TOYKY
HaCTPOWKH, pere BpeMeHH ‘€pP€e3 NOpOoroBoe yCTPoOMHCTBO
H CXeMy AOTHKH yepes (3—5) ¢ nocae HavdaAa paGoTE! CHI-
MaeT GAOKHpPOBKY Gaoka 11.

3.7. BAOK 10 — ycuAHTEAB MOIHOCTH

5.7.1. Baok 10 npepnassaven AAsL YCHACHHSI BEICOKO-
14aCTOTHOTO CHTHaAa BO3GYAMTEAsl B AHalasoHe 4acToT
(30000—75999) kT'y Ao YPOBHS], ONPEAEAS€EMOIO BEIXOA-
HOH MOILHOCTBIO PAaAHOCTaHLMH, M COCTOMT M3 NPEABAPH-
TEALHOTO YCHAMTEAS. MOIHOCTH, ABYX OKOHEYHBIX YyCHAH-
TeAell MOLIHOCTH (MaAOH H NMOAHOHN “MOIIJHOCTH), CX€eMEl
ABTOMATHKH, TaPMOHUKOBBIX (DMABTPOB M CXEMBI 3alTMTH
(puc. 5).

Ycurutear MomHOCTH HMeer ABa peXuMa paboThI:

PeXHM Marol momsocTH (1,9 BT) B pexmum noanoi
MOINHOCTH (45 Br). Ilepekaroyenue pexuma 6AoKa ocy-
IECTBASIETCs] C ToMOLbIO TyMGaepa MOIIHOCTb MA-
AAS-TIOAHAA ¢ NepeAHeH TaHeAH PaAHOCTaHIHMH.

5.7.2. TpaKkT yCHA€HHS BRICOKOI HaCTOTBl COCTOMT M3
MPEABaPUTEABHOTO YCHAMTEAS] MOLHOCTH M ABYX OKOHey-
HBIX YCHAHTEAEH MOIIHOCTH.

B pexxuMe Mano#t MommocTn curman C IpeABapHUTEAb-
HOTO yCHAWTEAS MOAQeTCS Ha KacKap OKOHETHOTO YCHAH-
TEeAST MaAoOH MOIL{HOCTH.

PE€XHME IOAHOM MOIUHOCTH CHTHAA C npeABapH-
TEABHOIO YCHAHTEAS TIOAQETCS Ha OKOHEYHLIH YCHAH-
TeAb, KOTODPBIA COCTOMT M3 ABYX ABYXTaKTHBIX KacKaAO0B
YCHAEHWMS.

l'apmonuKOBEIE (HABTPBI CAYKAT AASL AOTIOAHHMTEAD-
HOT'O IIOA@BACHHS rapMOHHYECKHX COCTABASIIOLIMX CHTHA-
Ad OT YCHAMTEAS MOUIHOCTH. 7
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PaGounit Auanason GhoKa pasGuT Ha ABa TOAAMAIA-
30Ha (30000—50000) kI m (50000—75999) kI'y. ITepe-
KAIOYEeHHE [IOAAMAlIa30Ha rapMOHHKOBOro (PHALTPa B COC-
TaB€ PAAMOCTAHIMH ODeCcneYyHBaeTCs] BHICOKOYACTOTHBIMH
penae K3, K4 tana PIIB 2/7.

O6a ¢uAsTpa mpeAcTaBAsIOT COBOH (PHABTPE HH3KOM
YaCTOTEI M 0DecIledMBalOT IIOAABACHHE rapMOHHK He Me-
Hee 15 aAB. lNorepn ¢uArsTpoB B moroce NpoITyCKaHHs
He npessnmaior 1 AB, a KCB — He Goaee 1,2.

CxeMa 3amuTEI BKAIOYaeT B cebs pPeaexkTOMETp (AaT-
YHK MaAAIIEH U OTPa’KeHHOM BOAHBI) H YCHAMTEAB
CHI'HaAOB pe(AEKTOMETpa, NpeAHA3HAYCHHBIE AASI CHCTe-
MBIl 3AMIUTEI YCHAKTEAs MOUIHOCTH OT HEPerpys3KHd B apa-
PHMHBIX CHTYAlMSIX 1I0 aHTeHHOM IeITH.

CxeMa aBTOMaTHKM BKAIOYAET B Ce6si YCTpPOHCTBa 3a-
LMTEl YCHAHTEAS] MOIJHOCTH OT IE€PErpy3KH MO TOKY M
YCTPOMCTBA 3aLIHTH YCHAHMTEASI MOU[HOCTH OT mneperpeea.

B cAyyae meperpyskm yCHAMTEAS] MOIHOCTH CHTHaA
CO CXeMbl 3aUIMTHl HAM aBTOMATHKH IOCTyNaeT B IIpPeA-
BapHMTEALHBIH YCHAHTEAb Ha CXE€MY YIPAaBACHHS Hallpsi-
*eHueM -+ 19B, Koropasi BHIAGET KOMaHAY Ha CHMIKEHHE
muTanus + 19B, YTo NPHBOAUT K YMEHBILEHHUIO Koaddu-
IHEHTa YCHACHHS NPeABapPHTEABHOTO YCHAMTEAS GaoKa 10.

5.8. Baok 11 — amTemEO-coraacywomee YCTPOHCTBO

5.8.1. Baok 11 npeaHasHavYeH AAS "ABTOMAaTHYECKOrO
COrAQCOBa@HHSI BXOAHBIX COIPOTHBACHHMIH aHTEHHBI C BBIXO-
AOM INpDHEMONIEPEAATYHKA W COCTOMT M3 aHTEHHOro KOH-
Typa C AaTYHKaMH NPOBOAMMOCTH M a3kl M CXeMEI aB-
TOMATHKH, BKAIOYaOIIEeH:

1) KoMMyTaTop CHrHaAOE;

2) resepaTop NHAOCOGPA3HOrO HAIPSIKEHUS:

3) cxeMy 3aAEpPIKKH;

4) pene BpeMeHH;

S) ABa MIMPOTHO — MMITYABCHBIX MOAYASITOPA,;

6) cxemy aBapmiiHOro pe>xuMa paGoThL;

7) HOporoBoe ycCTpoHCTBO;

8) ABa KOMMyTaTOpa HaNpPSIKEHHUS;

9) cxeMy AOTHKH;

10) cxeMBl GAOKHPOBKE M MoHMCKa.

Crpykrypnas cxema 6Aoka 11 npusepena Ha puc. 6.

5.8.2. BxoAHOE CONpPOTHBACHHME aHTEHHLI KOMIIAEKCHOE

H M3MEHSETCs B IIMPOKHMX IIpepeAax paboyero AmanazoHa

JacToT. AAa obeCeyeHns ONMTHMAABHOM Harpys3KH BBIXOX

HOro Kackapa 6aoka 10 MCIOAB3yeTCs: aHTeHHBIH KOHTYD.
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[lpu H3MEHEHWH EeMKOCTH KOHAEHCATOpd aHTEeHHOro
xouTypa C15 n3ameHsieTC aKTHBHAS coCTaBAgIOAA CTPAaH-
c(hOpPMHPOBAHHOTO K GHTEHHE BHYTPEHHEro COIIPOTHBAE-
HUsI BHIXOAHOTO Kackapa 6Gaoka 10. Ko3sddunueHT BKAIO-
yeHHs BEIXOAHOTO KaCKaAa B KOHTYP BRIOMpAETCa H3 yC-
AOBHSI OBECIIeYeHHs PAaBEeHCTBAa AKTHBHBIX COCTABAAIOLIUX
CONPOTHBACHHIA AHTEHHbI H crpaHcopMHAPOBaHHOTO K
aQHTEeHHe BHYTPEHHEro COMPOTHBACHHMS BBHIXOAHOTO Kac-
KajAa Ha KaKAOH U3 pabo4uxX 4acToT AHANAa30Ha. HM3mene-
HEeM eMKOCTH KoHapeHcatopa C16 oCyLiecTBASETCS KOM-
[eHCALMs] PEaKTHBHBEIX COCTABASIOLIMX CONpPOTHBAEHHH
QHTEHHBI ¥ CTPAHC(HOPMHUPOBAHHOIO K AHTEHHE BHYTPEH-
HEero COMPOTHBAEHHSI BHIXOAHOTO KaCKaAa.

ABTOMaTHYeCKas HacTpoika O6Aoka 11 TpeOGyeT KOHT-
POAsl XapakTepa W BEAMYHHBI COCTABAAIOLIMAX BXOAHOIO
CONMPOTHBACHHS AHTEHHOrO KOHTYpa. KOHTPOAB Xapak-
Tepa PEaKTHBHOM COCTABASIOIIEH BXOAHOTO COIPOTHBAE-
HHS BHIIOAHSET AATUMK (Dasbl.

Tlpx MHAYKTHBHOM Xapakrepe PEaKTHBHOW COCTaBAA-
JOIedl BXOAHOTO CONPOTHBAEHHS COTAAcyiollero ycTpoH-
CTBA HANpsSDKEHHe Ha BBIXOAE AATYHKA HMEET I0AO0XKA-
TeAbHBIH 3HAK, a MPY €MKOCTHOM Xapaxrepe — OTpHIA-
TeAbHbIA. [IpH aKTHBHOM BXOAHOM CONPOTHBACHHH COTAA-
CyIOILIEro yCTPOHCTBA AATYHMK das3sl BHIAGET HYAEBOE€ Ha-
MPSiKEHU?,

KOHTPOAL BEAMYHHBI AKTUBHOM COCTABASIOIEH BXOA-
HOH MPOBOAMMOCTH COFAAcCyIOLIero YCTPOMCTBA BBINOAHS-
eT AATUYHK aKTUBHOH IIPOBOAMMOCTH.

ECAM aKTHBHAsi COCTABASIIOLasi BXOAHOH TPOBOAMMOC-
i Goabme Beanumbbl 0,0134 CM, TO BHIXOAHOE HAlps-
JKeHHe AATYMKa WMeeT IIOAOXKMTEeAbHbLIH 3HAK, da MeHbLIIe
0,0134 CM — oTpuUaTeAbHbIH. EcAM aKTHBHAs COCTABAS-
I0I]as BXOAHOM MPOBOAMMOCTH PaBHA 0,0134 Cm, AQTUHK
BBIAGET HyAEBOe HalpsiKeHue.

AAsi peaAn3anuu BEICOKOTO GBLICTPOACHCTBAS HACTPOHR-
K¥ AHTEHHO-COTAACYIOLIEro YCTPOWCTBAG HCMOAB3YIOTCH

. ABa KaHaAa YIPaBAECHHS: KaHAA YNPaBAEHHsS KOHTYPHBIM
KOHAEHCATOPOM NepeMeHHOH eMKOCTH C15 u KaHaa ylnpas-
nenust KITE cesau C16. KakAbM 43 KaHAAOB BKAIOHYAET
no opHOMY LM, no KOMMYTaTOpy HAaIpsDKeHusd, 110 OA-
HOMY ABHTATEAIO IIOCTOSHHOTO TOKA C PEAYKTOPOM H COOT-
BETCTLBYIOL[MMH KOHLEBBIMH BBIKAIOHATEASMH. Yapasae-
aue KoutypabiM KITE C15 1 KIIE cBsisu C16 ocyIecTBAsi-
eTCS COOTBETCTBEHHO II0 CHTHAAaM C AATUMKOB (asbl X
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nposoapuMocTH. BAok 11 nosBoasier Takke PaboTaTE Ha
ABAPHHHYIO QHTEHHY.

Ilpu BKAIOYEHMH OHTaHHS P3AHOCTAHIMM B CAy4ae
PaboTel Ha paHee YCTaHOBAEHHOM YacToTe, cxemMa daBTO-
MATHKH HE BKAIOYaercs W BY cursan or 6Aoka 9 uyepes
AATYMKH (hasbl ¥ NPOBOAHMOCTH, 4Yepe3 aHTEHHHIH KOH-
TYP NPOXOAHMT B @HTEHHY.

Ilpu nepexoae Ha Apyryio 3ITY ma 6r0k 11 TIOAAI0T-
€51 HANPsDKEHus nuTaHus + 19B, + 5B, + 12B, 3alycKaeT
€5l peAe BpeMeHH M cXeMa 3aAepXkH. Cxema 33AEPKKH
fpeAoTBpamaeT cboit B paGore aBTOMaTHKM, BLI3BAHHLLY
MMITyALCHBIMY TOKAMM, BO3HHMKAIOUIMMH B MOMEHT BKAIO-
€HMs cxeMbl. CHI'HaA CO CXEMBI 3aA€pPIKKH yCTaHaBAMBa-
€T CXEMY dBTOMATHKHM B HCXOAHOE AAS Hayanra paborkl
CocTosinme. C KOMMYTA4TOpa HanpsiKeHHs NOCTOSTHHBIM
HalpsbkenneM 19B BKAOYaeTcss noporopoe YCTPOMCTEO,
Aaromiee Ha 6A0K 9 Romanay HACTPOIIKA.

310 Xe HAlIPS)KeHHe MOAAeTCH Ha ABHTATEAH NOCTOSH-
HOro toka M2 u M1, KOTOpEIE yepes COOTBETCTBYIONHE
PEAYKTOPEI Bpamator poroput KITE C15 g C16, 3a BpeMs
HACTPOMKM huAbTpa 6Aoka 9 KIIE cBsizm C16 6aoka 11
YCTAHABAMBAETCSI B HCXOAHOE MOAOXKEHHE, COOTBETCTBYO-
E€ MUHMMAALHOM €MKOCTH, a KOHTYpHLm KITE C15 —
B [IOAOXKEHHE MAKCHMaALHOM MAM MHHHMAABHON eMKoc-
TH. BoamoxxHocTs BRIGOpa HCXOAHOI'O NIOAOXKEHMsSI POTOpa
C15 mnossoasier COKPAaTHUTE BpeMs HacTpoiikm ACY u
OCYIIECTBASETCS BCIIOMOTaTeABHON KomaHpol AOI 1
AMAII 1, nopaBaemoit ma CXeMy AOrMKM ¢ BAoka 3. Ha-
AMYHE 3TOM KOMAHABI BBIBOAWT Porop koHTypHOro KIIE
C15 B noroxenne mMakcHMaArLHEOM €MKOCTH, & OTCYTCTBHE
KoMmaupaer AOI'' 1 AMAIT 1 — g TIOAOKEHHE, COOTBEeTCT-
ByIOmee MHMHHMAABHOH eMkocTu. B HCXOAHEIX TIOAOXe-
HusAX poropui KIIE C15 n C16 maxoparcs AO Tex Iop,
NIOKa 3aKOHYUTCSA HAcTpolika 6A0Ka 9. 1o KoMaHAe ¢ 6ao-
Xa 9 cHuMaercs GAOKHMpOBKa €O CXEMBI aBTOMATHKM H
6Aok 11 BRAIOuaercs B PEXXHM NOMCKA.

Konnesnie Bukafouateaw Ck MuH, CK Makc, Ccs MuH
u CcB Makc coBMecTHO co CxeMo¥H OAOKHMPOBKH M NOHCKA
H€pPe3 CXEeMY AOIMKH O6GECreuydBamT H3MeHeHHe HAIpas-
AGHUS BpalleHMs ABHTaTeA€H B KaHaArax YTpaBAeHHS]
KOHTYpHBIM KITE C15 u ynpaBaenuss KITE cBsa3n Cl6.

[lpu npoxoxaenun BY CHI'HaAa qepe3 AaT4YMK# haswi
M [TPOBOAMMOCTH Ha MX BRIXOA@X TOSBASIOTCS Hanpsike-
HHs! COOTBETCTBYIOUEH NOASIDHOCTH.
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UugopmMals At KaHaAd yHpaBASHMA KOHTYPHEIM
KIIE C15 nocTymnaer ¢ AaT4uka ¢dassl uepes KOMMYTaTop
curHaaoB Ha IIIMM, KOTOpLIA TpeAHa3HAYEH AAS dop-
MHPOBAHHSA HMITYABCOB YNPaBACHHS ABHTaTEeAEM TIOCTO-
SHHOTO TOKA. AAMTEABHOCTB HMITYABLCOB IIIM mnponop-
[MOHaAbHA BeAWYHMHe CHIHAAA AATHHKA ta3bt. 3To obec-
[euMBAETCs CPABHEHHEM BBHIXOAHOTO HAIpPSKEHHS AaTdH-
Ka (passl C HaOpsiKeHHeM reHepaTopa nuA00Gpa3HoOTo
HanpsoKeHusi. AHAAOTHYHO paboTaeT IIITMM KaHara yOo-
pasaenust KITE cBs3d C16, madopMalnmeid AAST KOTOPOTO
GBASIOTCSI CHIHAA OT AQTYHKAa NPOBOAMMOCTH. MMy ABCHI
1AM Ka’kAOTO KaHaAa MOAAIOTCS Ha KOMMYTaTOp Hamps-
JKeHHSI COOTBETCTBYIOILIero KaHaAa yHpaBAeHuUs.

KoMMyTaTophl HANPSAKEHHsI CAYXKaT AAS YCHACHHA
amoyAscoB IIMIM n HenoCPeACTBEHHOH MOAQYM KX HA
ABHTATEAH.

[IpH OTCYTCTBHM KOMAaHABI AOT 1 AMAITI 1 Ha BXOAE
cxeMbl AOTHKHM HAcTPOHKa KOHAEHCAaTOpOB Ci15 u C16
OCYIIeCTBASIETCS [I0 CHTHaAAM AJQTHMKOB H3 TIOAOJKEHHSA
MHHMMAABHOM €MKOCTH, a yIpaBAeHHe ABHraTeAsMH Ipo-
H3BOAMTCS MO HMIOYABCAM LIIM. Tlo Mepe TIpHOAMIKEHHA
K TOYKe HACTPOMKH CHIHAABI C AATYHKOB IIPOBOAHMOCTH
u (a3el YMEHBIIAIOTCS, YTO TPHBOAMT K yMeHbIIEeHHUIO
AAHTEALHOCTH HMMITYABCOB [1IAM, yMeHbHIEHHIO CpejpHe-
YO 3HAYeHUs HANpsUKeHUs Ha ABATATeASX H 3aMeAASHHIO
Bpamesns poTOpoOB KIIE.

HacTpoiika KOHA@HCATOPOB KaXXAOTO K3 KAHAAOB BAH-
deT Ha HACTPOMKY Apyroro KaHana H, CAEAOBaTeABHO,
Ha BeAMYMHY M HOASPHOCTH HaNpsIKeHHs! CHIHAAOB AarT-
9uKOB (ba3bl ¥ MPOBOAMMOCTH. JTO NPHBOAWT K HA3MeHe-
HHMI0O CKOPOCTH H HaNpPaBACHHHA BpalleHus ABHTaTeAeH
M1 u M2. Takgm o6pa3oM, MPOHCXOAHT OTCAeKHBaHue
TOYKH HACTPOHKH POTOpaMH KOHAEHCATOPOB Ci5 u Ci6.
OHO TIPOAOAYKAETCS AO TeX Mop, INoka CHrHAALI C AQT4H-
KOB NMPOBOAMMOCTH (ha3sl He CTAHYT PAaBHEIMH nyaio. B
3TOM CAyYde HMIIYABCHI LLIMM c BBIXOAOB KOMMYTaTOpPOB
HanpsokeHuss GYAYT: OTCYTCTBOBATE, [IOpOroBOe YCTPOH-
crBo cpabaTeBaeT M CHHMaeT KOMAaHAY HACTPOVIKA,
KOTOpast 4epe3 TPaH3UCTOPHLIE KAlouH GAoKa 9 4 peae
K1, K2 oTkAlOuaeT HanpsKeHHs MHTAHUs 6aokoB 11 u 9
H#5B+19B, -+ 12B). -

IIp¥ HAAHYHUM KOMaHALI AOT 1 AMAII 1 nopspoK
mactpoiiku KITE CBA3M OCTaeTCs NMPEeXHHM, a poTop KOH-
aeHcaTopa C15 CTaHOBHTCH B HCXOAHOE NOAOXKEeHHe, COOT-
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BETCTBYIOI[E€ MAaKCHMAABHOM eMKOCTH. B pexume nomc-
Ka ABHTaTeAb BPALA€TCs OT HAUPSIKEHHS, IOAABAEMOro C
KoMMmyTaropa. Porop romTyphHoro KIIE Gyper nepeme-
LWAThECS B IIOAOKEHHE MHHHMAABHON €MKOCTH A0 MOMEH-
Ta, KOTA@ C BEIXOA3 AQTYHKa IPOBOAHMMOCTH Ha4HeT Io-
CTYIIaTk CHIHaA NMOAOKHTEABHOH NOASPHOCTH, a C BRIXOAQ
AaTuEKa (a3si — OTPHIJATEABLHOM INOAAPHOCTH, YTO CBH-
AeTeArCTBYeT 0 6am3octa poropoB C15 m Cl6 K TOYKe
HacTpoHkH. OT nepBhix EMIyAbcoB LIIMM cxema AOTHKH
cpabaThIBaeT M OTKAIOYAET CXeMhl GAOKMPOBKH H IOMCKa.
AarbHeHmas paboTa cxeMel aBTOHACTPOMKH HAEHTHYHA
CAy4alo IIpH OTCYTCTBHM KOMaHAR AOI'1 AUMAITL, pac-
CMOTPeHHOMY BHIIIE.

Cxema aBapmifHOTO peXxmuma paboThl obecneuyuBaer
pabory 6AoKa 11 npu aBapMMHBIX CHTyan4sx (KOTAA aH-
TeHHa CopBaHa ¢ o0ObeKTa).

B 3TOM cAyqae aMnyAbch! ¢ LM KaHaha CBS3H IOA@-
IOTCSI HA CXeMY aBapHHEHOrO peXHMa, IIOCAEAHSST BBIAGET
KOMaHAY Ha KOMMYTaATOp CHTHAAOB, OTKAIOYAETCH KaHaA
ynpaBaenus kKoHTYPHBEIM KITE C15 or apaTusKa ¢hasmi H
HOAKAIOYAETCSI 3TOT KaHAA K AATYHKY IIPOBOAHMOCTH.
AarrHelimee ynpasrerue KOHTYpHEM KIIE C15 Gyaer
OCYINECTBASITECS YJK€ CHIHAAOM C AATYHKA IIPOBOAMMOC-

B cAyuae HOAHOro OTCYTCTBHSI TOYKH HAaCTPOMKH pe-
Ae BpeMeHH A@eT KOMaHAY Ha IIOpPOroBO€ YCTPOMCTBO.
INpekpamaercs nmopaua KomaEpas HACTPOYIKA u ¢ 6A0-
Ka 11 cHuMaloTca HanpsokeHns nuramds 19B, 5B, + 12B.
INpm sroM BO3MOXHa paGoTa NpEEeMONEPeAaTYHKA H C
HeHacTpoeHHEM OAOKOM 11.

5.9. bAOK 13 — 6AOK nETAaEHA

5.9.1. ITaraEme PpaAMOCTAaHOMH OCYIIECTBASETCH OT
OoprceTH € 3a3eMAEHHEIM MHHYCOM HaNPSXKEHHEM OT
22B Ao 29B. Aas mpeobpa3sosaHus HanpsxeHusa GoprcerH
B HanpsxkeHusi, HeobxopuMEIe AAS paGoThl Bcex BAOKOB
PaAHOCTaHIIME, CAYJKHT OAOK 13, cTpykTypHas cxeMa KO-
TOPOTO NpHBEAEHA Ha pHC. 7

Baok 13, KkpoMe TOro, obecneymBaeT 3alUTY BBEIXOA-
HEIX Ijelledl OT MMIYALCOB NEpeHanpsikeHus B Goprcetn
C aMOARTYAOH AC 70B AAHTEABHOCTBIO 3 MC.

O6mas KOMaHAA Ha EKAKYEHHE PAAHOCTAHIMHM IMOA3-
ercsa o nenr BIT BKA, nepesopoMm TymGaepa ITMTAHME |
Ha NepeApHed IIaHEAH PAAHOCTAHIMH B MoAoxenme BKA.
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OTa KOMaHAA NOCTYNAaeT HA KAIOUEBOH cTaGuAM3aTop,
KOTOPEIH ofecneyuBaeT cTabUAM3AIMIO BRIXOAHBIX HaIps-

JKeHU¥ npeobpa3oBaTeAsi HANPSDKEHHH BO BCEeM AHAanaso-
He H3MeHEHMH HanpspkeHus Goprcetu (22—29) B, ocy-
IMEeCcTBAsIeT MOAABAEHHe NyAbCAUMH W 3amuiaer paboume
ey Ha BeIXOAe npeoGpasoBaTensi OT MMIIYALCOB mepe-
HanpsDKeHud B GoprceTd ¢ ammamTypoit + 70B. TTocae
IIOSIBACHHUS BRIXOAHOro Hanpspxkenusi KC HauymHaer pa6o-
TaTh 3aAAIOMHE TeHEPATOP, BBIXOAHBIE HMMIIYABCEI KOTO-
POro CHHXPOHHM3HPYIOT pPaboTy KAIOYEBOTO CTaBHAM3ATO-
pa ¥ ympasasioT paboroll nmpeoBpa3oBaTeAss MOCTOSHHO-
TO HanpspkeHus. B pesyAbtaTe B BBIXOAHBIX IENsX IO-
SIBASIIOTCSI COOTBETCTBYIOLIME HaINPSKeHUs.

Llenn ¢ BBIXOAHEIMM HampspkeHHAMH - 5B, MHHYC
9B, munyc 24B u -+ 48B 06pa3syiorcsi mOCAe BhINPSMAe-
HES ¥ (PUABTPALlHM NEePEeMEHHBLIX HanpsDKeHWH, CHUMae-
MEIX C Npeo6pa3oBaTeAs: HaNpPs>KEHMS.

HY u BY uALTpEI, ycTaHOBAEHHBIE Ha BRIXOAE, obec-
NeYMBAIOT 3aAAHHLIN YPOBEHb IYABCALHH M PaAMOIIOMEX.

Llene + 27B o6pa3syeTcs no NPHHIMIY BOABTOAOGAB-
KM. BhIxoapHOe HanpsokeHHe KAIOYEBOro crabuAmsaTopa
+ 18,3B cyMMHUpYeTCsi C BRIIPSIMAGHHBIM HANpPs’KEHHEM
+ 9B AOIIOAHHTEABHOH OBGMOTKM TpaHc(opMaTopa | noc-
Ae (PHALTpAIMHM HOAAETCH B Harpysky.

INapameTrpuyecknit crabuamsatop OCYLIECTBASIET CTa-
GuAmsanuio HanpskeHus: + 9B, nocrynamomero ¢ KC.

Hanpskenue -+ 12B cTrabuAHSUPYeTCS AMHEHHBIM CTa-
GHAM3AaTOPOM M HOA8€TCS B HarpysKy.

Ilo xomanpe BKA TITPA 10%, xoTopas ¢hopmupyercs
B NepeAHel NaHeAM PaAMOCTaHIHH B pexxume HACTPOI-
KA wmam B pexxume TTEPEAAYA, Ha BHIXOA€ AMHEHHOro
cTabuamsaropa (opMupyercsi Hanpsokenne -+ 19B, He-
06X0oAUMOe AASL [IMTaHHHA IIPEABAPHTEABHOTO YCHUAHTEAS
MoIHOCTH GA0Ka 10 ¥ cxeMbI HacTpoiiku GAoOKOB 9 u 11,

Ilpn neperpyskax ycHAMTeAb MomHOCTH (6A0OK 10)
Boipaer no penu YIIP 4 19B KoMaHAy Ha CHHMJKeHHe BbI-
XOAHOro HanpsDKeHMs B mpeapeAax ot + 19 ao 4 10B.

OpHOBpemeHHO HamnpsixeHue GopTceTH, OoThHALTPO-
BaHHOE (PUALTPOM, IOCTYMAET Ha OrPAHMYMTEAD, [IPEAHA3-
HAYeHHBIH AASI 3aUMTEI PAAMOCTAHLHA OT HMMITYABCHBIX -
llepeHanpsi’)keHnd B GOPTCeTH C aMIAMTYp0H Ao 70B. Bo
BpeMsi AGHCTBUSI MMITYAbCA BBIXOAHOE HANpsDKEHHe Orpa-
HHYMTEAS] He npesBblnaeT 28,5B. B npoMexXyTKax MexAy
-MMIyABCAMM BBIXOAHOE HalpsDkeHue pasHo 24B. Hanps-
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JKECHHME Ha BHIXOAE OrPaHHYUTEAS MOSBAAETCH TOABKO TIDH
noaade xomauan BKA TIPA 100% , xoTopas ¢opMHpYeT-
csl B IEepeAHed NaHeAM PaAMOCTaHIHH B peXxuMe TOAHOH
MOIHOCTH. DTO HANpsDKeHHe depes ¢uasTp ©3 mopaeT
cg B 6GAOK 10 AAS NHMTAHHS €ro BBIXOAHBIX KACKaAOB.

5.10. ABTeEHO€ YCTPOHCTBO

B KauecTBe OCHOBHOH aHTEHHEl B PaAMOCTAHIIUA MC-
MOAB3YeTCS IITHPeBas aHTeHHa (pHMC. 8). LlITbIpE BBHITIOA-~
HeHBI ¥3 BBICOKONMPOYHOM CTaAH, 4YTO obecrieunBaeT JKH-
By4ecTb aHTEHHEI IIPH yAape O NpersTCTBui Opu ABHXe-
HAM OoOBeKTa H COEAMHEHBI MEXAY cofo¥ M C aMOpTH3a-
TOPOM aHTEHHBI GaHOHETHLIMHK 3aAMKAMH.

BepxHuil M30AATOP OCHOBAHHS AHTEHHE yepe3 pesH-
HOBYIO NIPOKABAKY KPEIMTCs CHapyXH obBbeKTa IOCpeA-
cTBOM 000MMEL B mecTn 60ATOB. OH HITOTOBAEH M3 CE-
[MAALHOM Pe3HHbl H OAHOBPEMEHHO CAYKHT aMOPTH3aTO-
poM aHTeHHHL HypkHME W30OASTOP M 3aIIMTHLIA 3KpaH
yepe3 PE3HHOBYIO HPOKAGAKY KPEHHTCH mecTeio 6OATa-
MHM C BHYTPEHHEH CTOPOHLI obbeKkTa. Ha 3ammuTHOM 3Kpa-

He YCTaHOBAEH pa3beM AAH DOAKAIYEHHA BHLICOKOYAaCTOT-

goro Kabeasi paAHOCTaHIIHH. Pe3suHOBBIM KOANA4OK 3a-
[I[AIAET M3OASTOP OT GPLIST ¥ BOABL

MoOHTaXXHbIl KOMIIAEKT AHTeHHOTO ycTpo#cTBa MoOC-
TapAseTcsl B pa3’oOpaHHOM BHAE.

[MepeyeHn AeTared MOHTaXXHOro KOMIIAEKTa aHTeH-
HOTO YCTPOMCTBA, IOCTABASEMOTO C H3ACAHEM, IpUBEAEH
B (hopmyAsipe PaAHOCTAHLHH.

5.11. KOBCTpYKIHS NMpHEMONEpeAaTIHKa

5.11.1. TIpueMonepeAaTINK BHIOAHEH B BHAE KOHCT-
PYKTHBHO 3aKOHYEHHOrO 6roka ¢ rabaparamm: BBICOTA
239 MM, mmpusa 394 MM, rAyOuHEa 222 mMm. Bepxuss 3aA-
HAA rpaHb MMeeT CKOC (17X17) Mm.

KoHCTpyKuMs mpueMoliepepaTIrka ofecrne4yHBaeT ero
YCTaHOBKY Ha aMOPTH3ATOP, yCTaHOBOYHBIE pa3Mephl KO-
TOPOro MOA KpeneXHhIe GoaTel M8 npuBeAeHEl B IIPHAO~
xeHHH 6.

KOHCTPYKTHBHO NpHeMONEpPeAaTINK coctout U3 GAO-



AHTEHHOE YCTPOACTBO ¢ 3ANACHBIM KOMNNEKT OM
AHTEHHbIX WTHIPER
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| —kpenoka; 2 — npy)kuHa; 3 — 3KkpaH; 4 — raiika; 5,6 — ma#GH:
7 — rafixa; 8 — ma#ba; 9 — raiika; 10 — anTeHHBIH BEIBOA; 11 — HuX-
HHA usoAsTop; 12, 13 — npornaaky; 14 — oboiiMa; 15 — BepPXHHH H30-
AaTop; 16 — mpokaapka, 17 — Koanauok; 18 — amoprusaTop; 19 —
HIDKHee KoAeHO; 20 — cpepHee KoAeHO; 21 — BepxHee KOAeHO; 22 —
KOMIIAEKT 3aMacHEIX KOAEH B uexae.

Puc. 8
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priL. 2

KOB, KOPIIyCa H KpEIIKH. Kopnyc o6sepumsier IIepeAHIOIn
HaHeAb W IMaccH.

Ha nepeaneit nanean KOpIyca, He BBICTYIIas 3a fAoC-
KOCTh, pacmoAOXeHk! OpraHb YIPABAHHS, peryAuposa-
HHSI B KOHTDOAS, pasbeMpr, WHABAMKH. [TepepAusis nanean
OAHOBDEMEHHO CAYKHT DPaAMATOPOM AASI YCHAHTEAS Moy
HOCTH B uMeeT pebpa B paiione Pacnoroxxenns 6a0ka 10.

Ha maccu 3akpennens 6r0KkH IIpHeMorIepeAaTYHK,.

B MomTaxxmoM orceke KOpnyca pacnoroxeHs! XryTei
Coepuusiomue KabeAbHble YacTy Pa3LeMoB u Apyrue 3ae-
MeHTBl. MOHTaXHEIH oTCex 3aKpEIBAETCS AHOM.

Ha BHyTpeHHei CTOPOHE KpBILKH KOpIyca IIpHEMO-
lIepeaaTyuka ycraHasAMBaercs GAok HHTaHus.

KoucTpyknus Koprryca neire6Gphisrozamunennas, Ha-
PY>XXHas moBepxHOCTE Kopllyca nokpawmera cepe6pucroii
3MaAb MA-—165,

ITrom6uposaune [pueMoriepepaTINKa HPOU3BOANTCS
CO CTOPOHBI AHAQ M KpHIIKH c NPEMEHEeHHeM MAaCTHKH.

O6mmit  BuA IpHeMonepepaTYHKa o PacloAOXeHHe
6AOKOB NpHBeAeHH Ha pHC. 9.

Pacriorokenme sremenTon Ha Kopnyce npmemonepe-
AAQTYMKa NPUBEAEHO B NPHAOXKEHHY 7.

5.11.2. Ha nepeaneit NaneAM papHOCTaHHUH pa3melne- -
HBl CAEAYIOUIHE OpraHbI YOPaBAEHHS, PEryAHpOBaHHUS W
KOHTpoAst (puc. 10).

1 — namsitka YCTAHOBKA 3I1Y4;

2 — tabno 314 u HACTOTA, KI1 aas uudposoit uH-
AuRaupu 3ITY4 u paboueii YaCTOTHI;

3 — cBeTORBOIH HMHAMKATOD TOHAABHOTO ERI30Ba BbI3O0B;
4 — nAaHRa AAsn KapaHAAIIHBIX NOMETOK;

5 — tym6aep MOILIHOCTD AAsl IIEPEBOAA PAAHOCTaH-
UMK B De)XXUM HNOAHOH WAH MaAoi MOUHOCTH;

6 — cBeTOBOI WHANKATOp peXXuMa epepadu TTPA;
7 — kvonka TOH AASL NIOCBIAOK TOHAABHOTO BBI3OBA;
8 — tym6aep TTOAABUTEAD TTOMEX;

9 — pyuka 'POMKOCTbH T[1PM AASL pDEryAHpOBaHHSA
TPOMROCTH CHrHana papMONpHEMHMKa P-173I1 npu
COBMeCTHOM paGoTe ¢ HuM:

10 -— Tym6aep MTOAABUTEAD HIYMOB;

11 — BBICOROYACTOTHEIH pasbeM BY XP5 aas moa-
KAlO49eHMs aHTeHHBI AW BAD;

12 — xremma Kopnyca AAS IIOAKAIOYEHHS K Macce
obbeKTa (MEHycoBas muna Goprcern);

*
en FRgS






