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NPEAUCITIOBUE

MHorve paauomoOuTeN M 3aHUMAIOTCSl  CaMOCTOSITEINIBHBIM
W3TOTOBJICHUEM JIMHEMHBIX YCWIMTENE MOLIHOCTU. BTO BEI3BaHO,
C OHOHM CTOPOHBI, BHICOKOM CTOMMOCTBIO (hMPMEHHOM anmapa-
TypHI, & C JPYroil — XeJlaHueM cobpaTh KOHCTPYKLMIO COIIACHO
UBIUBHIYaIbHBIM TPeOOBaHUSIM.

B 2006 roxy BcTynwio B aeiicrpue pewienue I'ockomuccn 1o
panuoyactotraM P® 06 ysemiueHuM paspeLiieHHON MOIHOCTH JUIst
panuoo6uTeNbeKiX cTaHimii 1o 1 KBT. B cBsi3u ¢ 3TUM yCTaHOB-
JIeHbI 6osiee XeCTKHe HOPMBI K KauyeCTBY M3JIyueHMsl TiepenaTiu-
KOB — TI0TpebyeTcs yaenaTh 601bile BHUMaHKs: TPaMOTHOMY M3ro-
TOBJIEHHIO, HACTPOWKE Y IKCIUTyaTaIy YCHIIMTE e MOIIHOCTH.

OnHako nomoOHbie BOMPOCH MNPaKTHYECKH HE paccMaTpuBa-
JIMCh HA CTPaHUIIaX XYpHAJIOB, OTCYTCTBYIOT KHUIH C CUCTEMaTu-
3MPOBAHHBIM M JIOCTYIIHBIM JUISl pamyoiobuTeneil U31I0XEHUEM
Marepuana.

Hpumeaanne. Hacmosuee u30an1e 60CRONHAEM IMOm npoben:
énepevie 6 0OHOLL KHIi2e PACCMOMPEHbL NPUHYUNbL PAOONbL,
CXEMOMEXHUKA, KOHCMPYKMOPCKUE DEUienUs, NPUMeHAe-
Mbie 6 annapamype 6edyuux npouseooumeneii. Ocoboe
GHUMAHUE YOENACMCS 60NPOCAM OXNAXKOEHUS MEMAILIOKe-
PaAMUMECKUX TGMR, 3AU4UME NO MOKY, G MAKKe Mermoou-
KaM HACMPOUKU Y3706 YCULUMENA.

BapyaHT KOHCTPYKIMY, TPEUIOKEHHbIN aBTOPOM, MO3BOJISET
(32 cueT WCIONL30BaHMsSI YHMBEPCANBLHOTO KOpIyca) MpuMe-
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HATh pasHoobpasHble paauonamnsl — ot I'V-50 po I'V-81M W
T'V-78B. '

Xopoinas NOBTOPSEMOCTb KOHCTPYKLIUM 00eCTIeqnBaeTCs MHO-
TOYUCJIEHHBIMU HILTIOCTPalMsIMU — M3Jianue colepxuT 112 cxem
Y PHCYHKOB (BKIO4as 23 yepTexa feTajleil yHUBEPCAIBHOTO KOp-
Tyca ¥ NEYaTHbIX IUIaT), HeoOXOXMMBIX JUIst U3TOTOBJIEHHUS! YCHITH-
TeNs: Crenys peKOMEeHIAuusM aBTOpa, -paauoOmobGUTe CMOTYT
CaMOCTOATENIBHO M3IOTOBUTL YCTPOKMCTBO, YHOBJIETBOpSIOUIEE
CaMEIM BBICOKUM TpeOOBaHUAM,

Marepuans KHuru GynyT NONE3HH H B CIyYae npHoGpeTeHns
TOTOBOTO M3JIE/IN4, a TAKXe MPH IKCIUTyaTalMH YCHIMTE/ICH.

ABTOp BHIpaxaer OnaromapHocth Aunekcero Crapkosy
(UA1BX), Anatommio Matpymmay (EU1AU), Hropio Jlornaosy
(UAIXN), Baaanmupy Pomanosy (RZ3BA).

1. YCWIUTEJI MOLLIHOCTH
Ang PAANOCBSA3N

" CocTaB paguocTaHLUn

IMpu momuocTu cepine 100 Br pagiocTaHuys, Kak Npasuio,
COCTOMT M3 JIBYX OTHEJIbHBIX YacTe:
+ TpancuBepa (puemornepeNaTIvKa) C BbIXOLHOH MOIIHOCTBIO
10—100 Br;
* YCWIMTENsT MOIHOCTH C HeOoOXOmMMBbIM K03 PHLIMEHTOM
yCrIeHMS.

Coser. Jlywuuii ycunumens — smo anmenna. Ilosmomy cpasy
nocne npuoBpemenus mMpancueepa UenecpobpasHo ece
cpedcmsa Hanpasumb Ha CO30GHUE NONHOPAIMEPHLIX U
HANpaenenKbix anment. Imo dacm HaubonsuLylo omoauy
enoxenuii. H monvko 3amem cnedyem yCMAaHAGMUSaMb
YCUAUMENR MOULHOCMIU.

npeumyw,ec'ma U HeROCTATKW JIAaMNOBLIX
U TPaH3UCTOPHLIX Kackanos

VewmdTenbHBIE Kackal MOXeT OBTh JAaMIOBbIM MM TPAH3M-
cTopHbiM. PacCMOTPHM UX NIPEeMMYLIECTBA M HEJIOCTATKH.

Kos¢/pruuenT yCHJICHHS 1O MOMHOCTH. Y TPaH3MCTOPHOrO
IBYXTAKTHOrO Kackaja KO3GQHUMEHT YCHWICHHMA MO MOIIHO-
ctu cocrasnsier 10—20 pas. s naMIioBOro Kackana Takxke OH
cocTaBJsier:

¢ 10—20 B cxeMe c o0ureii CeTKOM;

+ 25—150 B cxeme ¢ OOIIMM KaTOAOM.

3niech namiia uMeet 6oIbIIOE IIPEUMYIIECTBO.
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Ilpameuanue. Jlamnossie ycunumenu umerom Gonsuui K.

Hapexnocts. JlaMIOBbIE YyCHIHTEM HRaAEXHee TPaH3UCTOP-
HbiX. ITonHylo 3amMTy MaMnel OT HEMTATHBIX CHTyaLwit o6e-
CHIEYNBAIOT HECJIOXHBIE peseifHble cXeMbl. B TpaH3uCTOpHBIX

YCHIHTENAX CXeMbl 3aiuThl OT BBICOKHX KCB 3HAYHUTENBbHO
CJIOXKHCE.

Ipumevanue. Koagpuyuenm cmosueii oinp Xxapakmepu3syem
Cmenenb Coenacoeanus anmennsv. u gudepa (makxe 2060-
pam o coznacoéanuu ebixoda nepedamuuxa u gudepa). Ha
npakmuKe écez0a uacmv nepedaeaemoil 3wepeul ompa-
XKaemcs u eosepaujaemcs ¢ nepedamuux. Ompaxennas
SHepeus yxyouwiaem paGomy nepedamuuKka u Moxem ez20
noepedums. KCB paccuumuieaemcs cedyrouum obpasom:
KCB = (Wnao+Womp) /(Wnao-Womp), 20e Wnad — nada-
rowas snepeus, Womp — ompaxennas spepeus. B udeane
KCB = 1, 3snauenus do 2 cuumaromcs npuemiembimu.

Macco-raGapuTHble XapaKTepHCTHKH. Pamuarop Ttpansm-
CTOpa NpH OIMHAKOBOK MOIIHOCTH HMeeT GOJbIIME raGapursi,
4EM pafuaTop Jamnbl (a yaine — jaxe Gosnpuime, YeM y namisl
C pajdaTOpOM BMECTE B3ATHIX). DTO CBA3AHO C TEM, YTO MAKCH-

MaJlbHO JIONYCTMMAasl TEMIEpaTypa y TPaH3HCTOpa IPUMEPHO B .

3 pasa Huxe, YeM y Jamrbl. ClieIOBaTE/BHO, €ro panMarop st
TOI Xe€ TeIUIOOTAAYH IOJIXEH GbIThH COOTBETCTBEHHO GoJbiie. B
pe3ynbTaTe rabapuThl IaMIIOBOTO Kackana Oy/lyT HAMHOTO MeHbIIe
TPaH3UCTOPHOTO.

Croumocts. LleHb! Ha NnaMmbl 1 TPaH3HCTOPHI MPU MOLIHOCTH
1o 200—500 BT npuMepHO paBHBIE. 'C yBe/myeHHeM MOIIHOCTH
OTHOCHTENPHAA LIEHA TPaH3UCTOPOB (py6/BT) Bo3pacraer.

OcobennocTd HMcTOYHMKA nuTanua. Texuuyecku ropasuo
TIpoiie CrenaTh MCTOYHHMK NMHUTaHMA C BBHICOKMM HAMPSXKEHHEM

[nasa 1. Ycunutenu MowWHOCTU N8 paavocBa3n 13

}1 MAJIBIM TOKOM JUISl JIAMII, 9e€M C HEGOMBIIMM HANPSXEHHEM H
tokoM B 10—20 ammnep i TpaH3UCTOPOB.

Bxoanoe H BHIXOIHOE CONPOTHBJIEHHUS. Y TPAH3UCTOPOB BXOI-
HOE H BBHIXOIHOE CONPOTHUBICHHS B OOIbIIEH CTENEHH 3aBUCAT OT
yacToThl. I103TOMY OHH UMEIOT 60MBIIOH KO3 PHLIHUEHT HEPABHO-
MEPHOCTH YCHIEHHs1 1o auana3oHaM. @axTuuecku 6e3 agdex-
tuBHOI ALC oHHM He pabOTOCIIOCOOHBI.

Ilpumevanne. ALC (automatic level control) — aemomamume-
CKas pezymupoeKa ypoeHs (cusnana).

JInHeHHOCTh XapaKTepUCTHKH. B TaMIOBBIX yCHIIMTEJISIX JIETKO
JNOCTUTAETCS PAaBHOMEPHOCTh YCHJICHHsI HA BCEX IHAnNas’oHax.
YceumTen MOLIHOCTH Ha IOJEBBIX TPAH3MCTOPax YCTYNAIoT 0
JIMHEHHOCTH JIAMIIOBBIM KaCKallaM.

Ocobennoctn. Ha nepshlif B3I/, NPEUMYIIECTBOM TPaH3U-
CTOPHOIO YCHJIUTEJSl SIBISIETCA €ro IMPOKOINOJOCHOCTh M, Kak
CJIEJICTBME, OTCYTCTBHE AUMAaNa3oHHBIX KOHTypoB. Ho mepekmo-
vyaemple OHY (PuibTpel HU3KOM YacTOTH) HAa BBEIXOAE 3aHH-
MaloT He MEHbLIE MecTa, 4yeM II-KOHTYp B JIaMIIOBOM YCHJIHTEJIE.
@axTNYECKH, TPEUMYIIECTBO LIMPOKOIOAOCHOTO TPAH3UCTOP-
HOTO YCWINTEJISl COCTOMT JIMIIb B TOM, YTO HE HYXHO MOACTpan-
BaThCsi BHYTpH AMana3oHa. Ho 3Ta Lenkb IOCTUraeTcs U B JIaMIIO-
BOM KaCKaJie C NepeKIoYacMbIMU KOHTYPaMH.

MexanuyecKkas NPOYHOCTL M cpok cayxOnl. Ilo cpaBHeHumio
¢ pamuonamnaMu (B CTEKJISIHHOM OGOPMJIEHHM), TPAH3HCTOPBI
MMEIOT JiBa 6ECCIIOPHBIX MPEUMYIIIECTBA. DTO GO/bIIAsT MEXAHUYE-
CKas MPOYHOCTH U GOJIBIIHI CPOK CIYXOBL

Hpumeuanne. Memannokepamuueckue namnv. obradarom ne
MeHblell MEXAHUYECKOLl NPOYHOCMbIO, a peadibhbie (C yye-
MOoM HeUMAamHblx CUMyayuii) CpoKU CryXK6bl MAKUxX 1amn
U MPAH3UCIOPO8 CONOCMABUMDL.
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YuuTeBas BBHIIECKA3aHHOE, MOXHO CHENaTh ClEHyIOmuMe
BBIBOJIbL.

Boison 1. TIpuMmeHeHNe TPaH3NCTOPHBIX YCHJMTENEH ONpaB-
HAHO B Tpex CayYasix:

* Py MOILHOCTH nepenatyuka no 200—500 Br;

¢ Ha TPaAHCHOPTHBIX CPEACTBAX IIpY IMUTaHMKM OT OOPTOBOM

CeTH, TaK KaK BEC M LIeHA YCUIMTENS YMEHBIIAIOTCA H3-3a
OTCYTCTBHSA O/I0Ka NTaHKA; KPOME TOrO, TPAH3UCTOPEI OTJIH-
YaloTcs 6onbLel BUOpOCTOMKOCTEIO;

* [IpH IJMTENBHOM KPyINIOCyTO4YHOH pabore u3-3a Gonbieit

OOJIrOBEYHOCTH NOJTYTPOBOIHUKOB.

Buisoa 2. B cTanMOHapHHIX pafgMOCTaHIMAX, PaboOTaIOMIMX OT
ceTy, bonee BHIrOOHO NPUMEHEHNE YCUIUTENEH Ha paariofiaMIiax.
Tocnennue HaeXHee B HELITATHBIX CUTYAUMsX; MMEIOT 60/ bIImit
KT u 6onpmmit ko3¢ dULHIEHT yCHIeHUs Py MEHBIINX rabapy-
Tax, Bece ¥ CTOMMOCTH. CTallMOHApHbIE YCHIMTENM HE MCIIBITHI-
BAIOT IMHAMIYECKNX HArpy3oK, a CPOK Ciyk05I 1aMN NpH HEKpy-
IJIOCYTOYHOM paboTe BIONHE HOCTATOYEH JUIA IUTMTENBHON 3KC-
IJlyaTauuu.

CpaBHeHue TUNOBOI LIeHbl TPaHCUBepa U yCUnuTens

Ycumrens npencrasnsfeT u3 cedbs TONBKO OXMH KacKal, Mod-
TOMY OH 3HAYUTEJBLHO MPOLIE, YEM TPAHCHUBEP, HO €ro LeHa (cM.
taba. 1.1) B 2—3 pasa Beime [51, 53, 55].

BTO BBI3BAHO YETHIPHMSI IPUYMHAMI.

* Bo-nepeoIx,ycuimrens ropasno 6onee MmerautoeMkuit. Ero
Bec 00b14HO B 5—10 pa3 npepbIIaeT Bec TPAHCHBEPA.

* Bo-BTophIX, yCHIIHTENH U3rOTaBIMBAIOTCA B MEHBIIEM KOJIH-
4ecTBe, YeM TPAHCHBEPHL. A MEJIKOCEPUIHHOE W IITyYHOE
[IPOM3BOJCTBO BCErZa IOPOXeE.

* B-TpeThHX, B HEM NPHMEHAETCS MHOTO NOPOrUX, CIELHa/Ib-
HBIX JIeTaliei, KOTOphle TaKXe H3TOTaBIUBAIOTCA Majioce-
puitHo. KpoMe paziyioiaMIibl ¢ HaHENBKOM, 3TO:
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* nepeKJoYaTeNb AUArNa3oHOB, KOTOPHIH criocobeH BeLIED-
XHUBaTh TOK B IECATKY aMIIeP;

* [IOCTOSHHbIE ¥ NE€PEMEHHBIC KOHIEHCATOPHI, PacCYUTaH-
Hble Ha GONbUINE HATIPSKEHNS M PEAKTUBHYIO MOIIHOCTh;

* BEICOKOBOJIETHEIH OJIOK IIUTaHUS,

* GOJIBIIOE KOJIMYECTBO APYTHX CrieLMpUYECKHX NeTaeid.

* B-ueTBepThIX, BhICOKAs LieHa OOYCIOBIE€HA CIOXHOCTBIO
KOHCTPYKIMH. B orpaHnyeHHOM 00BEME NOLKHEI C/IaXEHHO
paborarts:

* BRICOKOBOJIETHBIN HCTOUHHK HATIPSKEHHS B CIaG0TOYHbIE
LIENH JIEKTPOHUKY;

* paguonamna c t = 150—200 °C, xoTropas BeLIENAET COTHH
BaTT TEIVIA;

* MaJIONIYMAILAsi BEHTWIATOPHAS YCTAHOBKA JUIA €€ OXJIaX-
IEHUS.

OrpoMHEIEe TOKM M HaIpsDKeHHs KoebaresbHOM CHCTEMBbI He
JOJDKHBI BBI3RIBATH BbICOKOYACTOTHBIE HABOIKM M chou B pabore
BCIIOMOTATE/IbHBIX 3IEKTPOHHBIX CXEM.

Boicokas cTouMocTb (hPHPMEHHBIX YCHIMTENEH NONTANKHBACT
panuomobuTeNst K MX CaMOCTOATEILHOMY H3rOTOBJICHHIO BCEH-
CTBHE pssia (aKTOpOB.

BhiBoLL. Cobpamb 6 00MAUIHUX YCIOBUAX YCURUMEND (HECMOMPA
Ha €20 Bonee GbICOKYIO PHIHOMHYIO CIOUMOCMb) NpOUe,
YeM MPAHCUGEP, — CRONHOCMb YCURUMENA 8 OCHOSHOM
6bL36ANHA KOKCMPYKMUBHbIM UCRONHERUEM, M, K. CXEMOMEX-
HUKQ c600UMCA K eduncmeennomy Kackady ycunenus (Kax
OMMEYANOCH Gbille).

KOMIUIEKTYOIIHE HAa BHYTPEHHEM PHIHKE MOXHO NpuobpecTd
CpaBHUTENBHO Henoporo. B cobCTBeHHOW KOHCTPYKIMHM Paayo-
mobutemo He 00sf3aTENFHO KONMUPOBATh BCE CXEMOTEXHUYECKUE
peleHns GUPMEHHBIX YCTPONCTB: HANPHMeEP, OTCYTCTBUE TaliMe-
POB CO3aeT HEKOTOPbIA TUCKOMGOPT, HO HUKAK HE CKa3bIBaeTCs
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Ha pesyabraTtax pabotsl B 3¢upe. Hactpoiika ycumrtens Takxe
Npo1le, YeM TPaHCUBEpa, M Ul €€ OCYHIECTBJIeHUs: TpebyeTcst
MEHbILIEE KOTUYECTBO Npubopos.

LieHb! Ha TpancuBepsl v ycunureny Tabmya 1.1
HazBaHue BbIxogHas MOLHOCTb, BT Uena, $
TpaHcuBepsbl

IC-718 100 770

FT 840 100 990

FT 920 100 990

FT817 5 1100
TS-570D 100 1500
IC-746 100 1850
TS-8708 100 2100
IC-756PRO 100 2800
FT 1000D | 200 4950

JlaMnoBble YCUnUTeny Mol HOCTH
Ameritron AL-1200 1200 2495
Kenwood TL-922 1300 3700
Commander HF-2500 1500 4700
ETO-918 1500 4700
ACOM-2000 1500 5500
Commander HF-2500E 3500 8700
TPaH3UCTOPHbIE YCUAUTENU MOLHOCTY

IC-PW 1 1000 5107
YAESU VL 1000 1000 7100

2. PEKOMEHOALIA
Mo SKCNNIYATALIUU
FEHEPATOPHbIX JIAMN

Buumanue. Hadexnasn paboma eenepamopHblx 1AM 3G6UCUM
OM NPABUTLHO20 6bI00PA PEXKUMOB UX IKCNIYAMAUUL.

MonesHbie coBeThI

Pexomennanua 1. ConpotruBjieHre XOJIOIHOM HHUTH HaKaja
HaMHOTO MeEHbIlE, YeM B HAarpeToM COCTOSIHHU, MO3TOMY MpH
BKJIIOYEHUM Yepe3 Hee NPOXOIUT MyCKOBOM TOK, B HECKOJIBKO pa3
NPEBRIIAIOIIMN HOMUHAJILHBIA. DTO NPUBOIMT K IIOBHILIEHHOMY
H3HOCY ¥ YMEHBIIEHHIO CPOKa ciyk0bI monorpesatens (katoma —
Uil MpsIMOHAaKaJIbHOM Jlamnibl). [t yMeHblleHust 6pocka TOka
CliefflyerT NPHUMEHATh CTYNEHYaTOE BKIIOYEHME HAIPSKEHUsI.
DT0 nocTUraeTcsi C NOMOUIBIO PE3UCTOpa B MEPBUYHOM 0OMOTKe
HaKaJIbHOro TpaHc¢opMaTopa, KOTOphIi 4yepe3 5—10 ¢ mocne
BKJIIOYEHN S 3aMBIKAETCst KOHTaKTaMu pene [35].

Pexomenganua 2. B niporiecce paboTel OKCHIHOTO KaTtona obpa-
3yercsi 00JIaKo OOBEMHOTO 3apsza (T. €. 00JAKO JIEKTPOHOB) MEXIY
CETKOM M KaTomoM. DTOT 3apal 3allyiaeT OKCHUIHBIN CJIOM KaTona
OT NPSAMOTO BO3IENCTBHS aHOIHOTO HANpsDKeHus1. B npotusHOM city-
Yae NoJIoXHUTEILHOE NoJIe aHoa NOBpeXJaeT OKCUIHbIN cioil. Ipu
BKJIIOYEHMH JIaMIIbl Nlepel Nofayell BHICOKOTO HANpsDKEeHUsl KaTol
HOJDXKEH pasorpetbhesi IO MNOsBJIEHMs 3allMTHOro obsaka. Bpems
pasorpeBa KaTONa YKa3hlBaeTcsi B TEXHHYECKOH XapaKTepUCTHKE
Jamrisl. Hanpumep, mis I'Y-78b oo pasuo 4 MuH [19, 31, 35].

Pexomennanusa 3. C yBelmyeHneM TOKa aHOIA YMEHBUIAeTCst
IUIOTHOCTh OOBEMHOrO 3apslla, a CIeOBaTeNIbHO, HapylLlaeTcs
3aimTa oKcMaHoro Karona. Iloatomy 1u1a KaxXxmoi J1aMibl YKasbl-
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BaeTCd MakCUMaJIbHO AONYCTUMOE 3HAYICHHE ITOCTOSHHOH COCTaB-
JOMmEA aHOOHOTO TOKA, MPH KOTOPOM obbeMHbI 3apan eme
3aINUINAeT OKCUAHBLA Karton, [35].

Pexomenpanun 4. Hanpaxenue Hakana IOIKHO COOTBET-
CTBOBATh YKAa3aHHOMY B NACTIOPTE. HpM CHI/DK(?HI/IH Hanpsxe-
HHAA YMEHbINACTCA IUIOTHOCTh obbeMHOro 3apsana, 3anginaro-
1ero OKCUAHbIA Katoj, I1py noseimeHny — yMeHbIIAaeTCs CPoK
cyXOLl HUTH HAKANA, 4, SHAYUT, U BCEH JAMIIBI, '

Pexomenpauua 5. ITopaya HanpsXeHHUsA HA EKTPOABI IPH
BRIXJIIOYCHUH IIPOU3BOAUTCS B CJI@I[Y]OHICP’I ociIenoBaTeApHOCTH!

* BKJTIOYAeTcsa 0611}’8, HANPSKeHUE HaKala U CMCICHNS nep-

BO# CETKH,
¢ 110C7Ie HEOOXOMMOTO IPOTrPeBa BKIMOMACTCS Hanpmm&e aHoma;
* BKJIIOYAETCS HANpPsAXEHHE IKPAHHOW CETKH, [IPH 3aMepToi
AaMIie AHOMHOE M 3KPAHHOE HANPSKeHHE MOXHO BKITIOYATH
OAHOBPEMEHHO;

* NONACTCS HANPAXCHUE PACKAYKH.

Brikmouenne HanpaxkeHHH TPOMIBOIATCA B ODPATHOM
nopaaxe. TIpr 3anepToil AaMne BLIKMOYECHUE BCEX HANPAKEHKUHA
MOXHO Nenath oaHoBpeMenHo. TIpHHYIMTEILHOE OXJIAXAEHHE
BHIKIOYAeTCA 4epes 3—>5 MUH N0c/Ie OTKUOYEHHA Hakala, Bpems
BBIAEPXKKH OXIAXACHHUA YKAIBIBALTCSA B TEXHUUECKON XapakTepy-
cruke namny [19, 31, 35].

Pexomennanua 6, IlpesenpHoe 3HaueHUEe NIONXEH WMETH
TOABKO OQMH AeKTpUdeckuii napamerp. IIpessiuenue npeaes-
HBIX 3HaueHul JBYX M Doee MapaMeTpoB Pe3KO COKPAMIACT CPOK
cnyx6nl pauonamn {19, 31, 35].

B namriax Masioi ¥ CpeAHeH MOIIHOCTH UMEETCH 3HAYUTE ABHRIN
3anac ICKTPUNECKOH TPOMHOCTH, IIOITOMY ¥ HUX HAIpAXEHHAe Ha
AHOAE MOXET NIPEBRINIATHCA (€3 CHHXKEHUA CPOKa CIyX05l, eCiu
ONHOBPEMEHHO HE MPOUCXOANT NPEBHIICHUS APYTHX HPEAETbHBIX
Bemuaun [35). Hanpnwmep, B dupmermbix yeungrensx ETO 918,
ACOM 1000, ACOM 2000 na namriet I'Y-74b 663 Harpy3su noga-
eTcA aHonHoe Hanpaxenue 2850 B {5].

Maga 2. PeKoMeHZIALMK NO SKCANYATALMM FEHEPRTOPHLIX ABMA 19

Pexomennamun 7. [Ipy nepsoM BKIHONCHHM M HOCAE AJHATETb-
HOro fiepephisa B pabote CreAyeT HPOBOAUTH OOA3ATEABHYIO Tpe-
HHPOBKY (XkecTdcHue) pasnonamnb. Tlpu pmuresbsom xpanerum
BHYTPCHHNE PACMEOHTH JAMIE BMACHAIOT MOTHOWCHHRE OCTa-
TOYHBIC Taskl, ¥ BaKyyM yxyamaecrcs, [lo3roMy Gpy SKAOUCHEA
MOTYT BO3HHKATh IneKTpuucckue npobou. Ecmm orcyrcTeyior
NPEAOXPIHUTEALHBIE YCTPOHCTEA, MOXET TIPOHBONHTH TIOBPLKEC-
Hule n1aMitel, Tax KaK ra3onoffioTHTEH PABOTAIT TOARKO B HATpe-
TOM COCTOSHMH, TO AaMITY HEOOXOIUMO IPOTPEBATh HOCTENCHHO,
T. €. IPOBECTH TPEHMPOBKY Aamnsl [19, 38].

J1s TpEeHMPOBKY JIaMI1a YCTAHAB/IUBALTCA B YCHUIATENb, BKIIO-
qaeTcs OXNKACHHE M HA Hee NOHaeTes HANPIKCHEE Hakala W
cMenieH#us. B atoM pexume oHa AOAXHA paboTaTe B 3aBUCHMOCTH
oT BpeMenu xpaHeHusd ot 1 go 10—30 gacos. Tlpu a1oM aamny
NEPUORHHECKH OTKIHOYAIOT. 3aTEM NOJAIOTCA AHOHOE U 9KpaH-
HOC HanpAXCHUA, YCHIUTEAh NEPLRMOYACTCA B PEXUM INiepe-
maun — TX (HanpsmkeHHe BO3GYXACHUE HE NONALTCA), | AaMiia
pabotaet ¢ TokoM nokod 0,5—1 4.

Ecnu ecty nepexmouarens CW/SSB, 10 BHaYANRS YCTAHABAH-
BAIOT MaJil T0X rokos (CW), a 3aTeM — nosbimieunsil (58B).
Tlpn BosHuKHOBEHUH PPEBOEE NOBTOPMOT NPEABIAYIIYIO Oniepa-
e. Kax apasnao, ApoSou BOIHUKAIT HOCTE HOANY BHICOKOTO
HaIPAXEHUS OPH NIEPBOM REPeRTOHNeHMH B pexuM TX,

Pexomengamun 8. B cxeMe HOMKHB OBTH NIPEAYCMOTPEHE
CPEACTBA 3aUIUTHI, OTKMOYAINMIHE TTHTAHKE JaMIIKH B OTCYTCTBHE
OXAAXACHHA ¥ NpY TPCBLHINCHHM TOKA CETOK ¥ aHoza. Bpems
cpabaTriBaHMA SAIHTH JONXHO BrITh MeHee 100 Mc. Kpome Toro,
cnefgyeT NPUMECHATE OTPAHUYMTENbHLIC CONPOTHBICHHA, YMEHb-
IIajoIHe MAKCUMANBHEIH TOK IpH fipaboe [35].

Jnsa obecnieienna BpeMeHn cpabateiBanus menee 0, 1¢ [35]
MOXHO HCIIONIL30BATh JNEKTPOMATHUTHRIC PEAe,



20 Yeunurenn MoLLHOCTU NoBUTENLCKUX paauocTaHLMiA

Cxema peneiiHoii 3almTLI NEpBOi ceTkn

PaccMoTpuM cxemy peneiinoii 3amuThi nepBoii cetxu (puc. 2.1).
Ilpu mpeBbllleHUMM TOKa IEPBON CETKU CpabaThIBaeT yNpaBJIsiio-
utee pesie K1, kotopoe koHrakramu K1.1 Bmouaet pene 610ku-
poeku K2. KonrakTel 2.1 nepeBofsaT Kackax B PEXUM IpPUeMa —
RX, a konraktel K2.2 ynepxupaiot peyie K2 BKIIOUEHHBIM IOCTE
pa3MbikaHust KoHTakToB K 1.1.

RS
5,1k

vD2

Puc. 2.1. Cxema peneiinoii salmtsl nepsost ceTku

O cpabaTtbiBaBUM 3amUTHl CUTHAIM3UPYET cBetomuon VDI.
Ifocne ycrpaHeHUsl HepeKayku B HCXOIHOE COCTOSIHME CXEMa
3allUThl HePeBONUTCH HaxaTheM KHonkd SB1. IloacrpoeunsiM
conpotusnenuem R3 perymipyiot Tok cpabaThiBaHMsI 3aIIMTEL

HenocTaTok pacCMOTPEHHOIH CXeMBI COCTOUT B TOM, YTO IPH
NpeXIeBPEMEHHOM HaXaTuu Ha KHOIIKY SB1 (moka He ycrpaneHa
niepeKaykKa) 3aliuTa OTKII0YaeTcs, ¥ B JIaMIle BO3HUKAeT aBapuii-
Hasl CUTyallusl. .

Cxema 3awmThl CETKN C aBTOMaTUNECKUM
pazbnokupb6BaHvem

Huist ycTpaHeHus 3TOi OHAaCHOCTH MOXHO NMPUMEHUTb aBTOMA-
THYECKYIO Pa30JIOKMPOBKY 3aIMTHI C IOMOLIBIO KAYIEro MyJILTH-
BuOparopa (puc. 2.2).
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Puc. 2.2. CxeMa 3aLTbl CETKN C aBTOMaTNHECKNM PasbrioknpoBaHiem

B ucxonHoM coctostnum Tpansuctop VT1 3akpbIT, VT2 OTKpBIT,
a koHueHcatop C1 3apsixeH yepe3 06MOTKy pene K2, oTKpbIThIi
tpansuctop VT2, R10. Ilpu npeBbiueHry TOKa NEPBOi CETKH
ynpasisioniee peiie K1 kontakramu K1.1 oTkpeiBaeT TpaH3ucTop
VT1, a zatem pene K2 3anupaer jamiry.

OnHoBpeMeHHO 3akpbiBaeTcsl TpaHsuctop VT2, a pasee
3apspkeHHbIl KoHAeHcaTop Cl HauMHaeT paspsAXaTbCsl Yepes
R6, otkperTeiit VT1 u R10. ITocne ero paspsna nojioXuTeIbHOE
Hanpspxenue Ha 6asze VT2 yMeHbILaeTcsi, OH OTKPOETCS, BbI3O-
Ber 3akppiTie VT1 u mepeBon Kackama B pexuMm TX. Bpems
BBLIEPXKH XIYLIEro MyJIsTUBUOpaTOpa 3aBUCUT OT Bem4uHb! C2.
Ilpu yKasaHHBIX HOMHHAJAX OHO COCTABJISET MPUOIH3UTETHBHO
5 ¢. Ecnu 32 370 BpeMst oniepaTop He YCTPaHWI NEPEKayKy, 3aliTa
cpaboTaeT BHOBb.

Ilo cpaBHeHMIO ¢ npenpiaynieii cxemoit (puc. 2.1) Takast KOH-
cTpyKuusi 6osiee CIoXHasi, HO OHa He TpeOyeT yCTaHOBKY KHOIKH
SB1 Ha nepenreii naHeH.

Ilpu nossieHny TOKa NEPBOi CETKH NaleHUE HANPSXEHHUS Ha
conpotusiieHud o6MOTKM K1 BBIZOBET POCT YPOBHSI FapMOHUK.
IToatoMy 3kcIuTyaTUpOBaTh KaCKaj C TaKOH CXeMOM 3allUThl Ciie-
Iyet 6e3 TOKa IEPBOi CETKH.



Cxema 3aranTHl CCTOK M anong MOXeT Obrt BENTOIHEHA B ABYX
BapHanTax.

Hepssiit BapRanT CONEpxTr oo JCTPOUCTBO OTRITIOYCHHUS
naMIitsl (B HAIHEM IpUMEpe — XAYHWIA MyTbTUBUOpaTop B pene
K2) ot Tpyt HESaBUCHMBIX YIPaB/STIONAX XEYHIM MyIBTHBHOpa-
TOPOM WIEMEHTA B HETsHs Tt CeToK i anona. Taxol npus-
I MOCTPOCHU MCROb3osan B upmennom yoiwmrene ETO
91p [5}.

Hipenmymecrso: 3TOro BapHaHTa B FIPOCTOTE H HEBLICOKOM CTO-
HMOCTH.

OMHaKO UMEIOTCS ¥ HENOCTATKH:

¢ 1ipy CpabaThIBaHNK 3aIHTH, HENIOHATHE APHIMHA OTKINO-

YEHUST, T. K. HET OTHEIbHOM MHIMKANMM O COCTOSHUM Le¥iei
CETOR I¥ aHORA,
+ flepexnioueHe i pexuM RX He salniinae? HCTOUHRKY Hta
HISE OT KOPOTKOTO 3AMEIKAFIET,
+ PV OTEA3E CXEMBI OTKHOYMCHHS HAPYHI4CTCsS 3aHIMTA BCeX
S7IEKTPOLOB JIAMHBL.
€xeMBl OTRJHOMCHISE CETOR M aHona. FIpu 5ToM BO3pactaeT Hafex:
HOCTh BCEH MpEToXpanuTeIibHOM CHCTEMDI B IICTIOM, & OTIIe/bHas%
CBETONVONHAs HAIHKALIS HIECKTPOLa, LI FIpEBBIIIE-
HHE TOK3, YHPOHIaeT IKCIuTyarainmo. FloaToMy Bropoit BapuakT
(siontpobro mavtodker B wiase 15) Gonee ppenmoTIMTENCH.

3. PEXXMMbl PABOTbI SIAMI

fpadmxmn pexnmor paboTsi lamnbl

Bo spems paGotui Kackafa Ha YNpaBsiOLyR0 CETKY JiaMmilbl
TIOZRAHO OTpHLATEBHOE CMeteHve E ¢ M BHICOROYACTOTHOE Hallpsi
xenne po3byxnenns Up = Ugcos (wt).

Uy, ~— aMIUIATYIHOE 3HadeHHe HANPSOKeHus, @ = 2 nf — Rpy-
ropasg w4actora. MrHOBeHHOE HAlpsDKeHue Ha ynpasjsnouel
cerke e, = ~Eo + Ugycos(wt). Ha 3kpanHyo Cerky MOAaHO
panpsokenne +E;, va anon +E 4. TTanenne HanpKeHUs Ha KOH-
Type, ﬂmpoemm na pabouyo wacrory, Uy = Uy cos(er).
Ug4 — aMIUHTY/iHOE 3HAYeHye HAlpPsOKeHus Ha KOHType MrHo-
BEHHOE HalpsKenue Ha anone ¢, = E4 — Ug = E 4~ Ugycos(w).
MakcumansHOE ~ MIHOBEHHOE Hanp;IXenne Ha  aHofle
Camar ™ Ea + Uy gy 3 MUHIMATHHO “— € i = E 4= U 4 [1, 21,

To psmy npuawH, 0 KOTOPBIX GYNET CKA3aHO HIKE, CHHYCOH-
IANMbHbI CHIHAM B MpOLecce yowieHns Hekaxaercs. B cnam ¢
ITHM BETIHYHMHA AHOAHONO TOKA i 4 BHIPAXAETCA ROCTATOYHO CJI0K-
HOH 3aBHCUMOCTRIO. '

Cornacsio Teopeme Oypre Besixan HepHOIMYecKas NIOCeoBaTeN b
HOCTh HECHHYCOMIATBHBIX MMITYJIBCOB AHOXHOTO TOKA i, SBAAETCH
CYMMO#t HIOCTOSHHON BETHYHIL], BHpaXalomell cpentiee 5a mepuon
sHadeHHe Toka 1 ¥ CHHYCOMAANBHO MIMEHSIOMMXCA Be/MHH €
HEPHOKAMH, B LE0e HHCIO Pa3 ODTHYAIOIIHXCH APYT OT ApyTa:

iy = Ly + Lyycos (of) + Lyycos (wt) + Lyycos (wt)+..., (3.1)

CocTasnamoinas, MMeomas HaubONbUMi nepyuon, pasHui
Hepuorty koneGaruit, HaswBaeTcs nepsoit (OCHOBHOM) rapMOHN-
KOit. Ocrafsible — BTopoll rapMOHMKOM, TPEThel rapMOHMKOH
u 1. 11, Benwunrnt § 4, ¥ rapMOHUK aHOAHOTO TOKA OINPEHeIimoTCs!
CHEAYIONHMHM BHIPAKEHHSIMHA:
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IAO =0y IAmax; IAl =ag IAmax; IAZ =ay IAmaxI'I T. I (32)

Ine ag, 0y, 03 ... — KOIQQUIHEHTH Pas/IOXeHUs MMITYJIbCa aHOL-
HOTO TOKa (KO3(PULIMEHTH T'apMOHMYECKMX COCTABJISIOLIMX
aHOIHOTO TOKa).

Haymyre rapMOHUK BBI3bIBAET, BO-NEPBHIX, TIOSBICHUE MelNa-
IONMX CHTHAJIOB HA KPAaTHbIX YaCTOTaxX M, BO-BTOPBIX, pacuuupe-
HHMe I10JI0CHI u3Jryyenus [7, 35].

Benuunna K03pQUIHEHTOB g, 0y, O ..., T. €. BETHYMHA TAPMO-
HUK, 3aBHCHT OT JIMHEI{HOCTH aHOIHO-CETOYHOM XapaKTEPUCTHKH
JIaMIIbl ¥ OT PEXHMOB €€ paboThL.

Mokasarenu, xapakrepusylowme peXxumMb! paGoTsbl Namnbl

Pexumbl paGoTh! JTaMIIBI KOJDKHBL 06€crieynBaTh MUHHUMAIL-
Hble HCKaXEHMS CUTHaJIa.

BT pexuMbl XapakTepU3YIOTCsi AByMsS HAHOONEEe BAaXHBIME
noxkasatensmu [7, 35]:

¢ YIJIOM OTCEYKH aHOIHOTO TOKa;

* KO3()PHULIHMEHTOM HCTIONB30BAHKA AHOIHOTO HANPSKECHNS.

Yrosn oTceukn aHOHOro ToKa ,

Hepsuiii noKasaTenh — yron OTcedkKH aHOJHOrO TOKA. Yroj
OTCEYKH  — 3ITO MOJIOBHHA 4aCTH IepHoia Konebauuii, B Teue-
HHMe KOTOpPO# B JIaMIle NPOTEKaeT aHOMHLIA TOK. YTON OTCEYKH
M3MEPSIETCSl B rPajycax (Bech IIEPHOR — 360°).

B 3aBuCHMOCTH OT yIIa OTCEUKH y Pa3IMyaloT pexuMbt A, AB,
B u C (puc. 3.1).

B pexume A (y =180°) Teoperudeckn ¢popMa aHOIHOTO TOKA
NOBTOPsieT GOPMY BXOIHOTO CHTHANA M MMEET BHI CHHYCOMIBL
IIpakTHYecKH U3-32 HENMHEHHOCTH aHOMHO-CETOYHOI XapakTe-
PUCTHKH HCKaXEHUSI U TAPMOHUKHM €CTh, HO OHH MPEHEGPEXUMO
manbl. HavansHas pabouas Touka X JIEXHT HOCEpEeuHe JIMHEH-

-
~—.

-
'ﬁ

Pexvm C ¥ <90°

Puc. 3.1. [paduxy pexumon paboTs! f1aMrisi

rt‘v
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HOFO YuacTKa AHONHO-CETOYHON xapakrepuctuku. Pexum A
omnuyaeTca 6obmuM TOKOM 10Kos 1y (Lyg~ 0,5 1 4,,,4,) ¥ MAIIBIM
KI1J (30—40 %). :

Ilpn yMeHblleHMM TOKa NOKOs HavaibHas pabodds Touka
6yzer cMeliaTsCA BHU3, W B ONpeneieHHsill MOMEHT HIDKHSS
YacTh CHHYCOMIB! anomioro TOK& HAYHET «OTCEKATHCH». Ha
puc. 3.1 «oTceueHHAs» 9aCTb CUHYCOMILE MOKA3AHA LITPHXOBOM
matviedt. Tlpn nasibHeieM cHkeHun BooBpaxaeMoii uHMU X-x
OHA coBiiafieT ¢ FrOPU3OHTAILHOM OCBI0 KOOPAMHAT, U «OTCEUEH-
HOi» OylleT HONMOBHHA CMHYCOMEL

Ipu 3tom y = 90° a pexim nasmBaercs B. Teoperndeckn Tok
Hokost joykeH GbITh pasel Hymo. Hpaktuyecks ero ycraHapin-
BaloT Gomstie Hyst Ly~ 0,1- 1 ,.., T. K. B peabHOl XapakTepy-
CTHKE €CTh HILKHHi Goslee noormii yYacrok, wis rpeononeHis
KOTOpOro TpeGyetcs 3HAYMTENBHOE yHelMYeHME HANpXEHUs
packddkn. IlostoMy ¢opma UMOyIBCa AHOEHOTO TOKA COCTa-
BUT 4yth Gosisitte, teM nonopuHa cuHycourst. KITJ B pexume
B ~ 60—~70 %.

Korfta ymbusi x-x 3aHAMaeT MpoMeXyToyHoe Tojoxe-
HUe Mexay pexumamu A u B, yron orceukn 90° < y < 180°% a
pexumM HashiBaerci AB. B 31oM pexaiMe BENMYHHA AHONHONO
toka ¥ KT/l 3aHUMaOT NpoMexXyToytoe 3HaYeHHe MEXIY Pexkn-
Mamit A 1 B. Tok nokosi Haxogurcs B fipepenax 0,1-—0,5 1,4,
KI1/T ~ 40—60 %. o

Ilpu fanpHefinem cHIKeHuH BooOpaxaeMoit AMHKUHU x-X, KOTAA
“OHA OMYCTHTCH A0 OCH #, Haukactcs peskiam C. Tok Hokos craner
paBHBIM HyJlo (yamra sanepra),y < 90° KIIJ = 80 %. ®opma
MMITYJICd AHOAHOTO ToKa COCTaBlifleT MEHbLIE MOJOBMHBI CHHY-
COMJIBL.

.Pexum Kackaza 3aBHCUT He TOJBKO OT HayansHOM -pabougeit
TOYKHM (0T TOKa NOKOS), HO ¥ OT aMIUIMTYAB! BXOXHOTO CHrHasa.
Hanpumep, ecim B pexume AB yMeHbInnTh HanpspkeHue Bo30yx-
IleHHs1, T0 Kackaj Gyner pabotats Ged orceyku aHORHOIO TOKa,
T. €. B pexume A.

frea 3. Peimspaboternamnt . .. . L

Hs-38 HeCHHYCOMRANBHOH (OpMB aHOIHOTO TOKa B peXumax
AB, B u € B Hem nossrisyres T0KY tAPMOHIKE (Bhillle yRasHHO,
Y16 TeopeTHUEcKy OHHU €CTh H B pEXUME A, HO HX BefiTiHa npe-
HebpexwrenbHo Mana). Kak yxe oTMedaioch, B 3TUX PeXUMax
aHOMHbIE TOK COCTOMT M3 FOCTOSIHHOH cocrasmmoniell [y (ee
[IOKa3bIBacT AHOJHLH AMIIEPMETP), TOKd NEPBOI rapMOHKKH 14
1 TOKOB BbiCIHHK rapMoBuK [ 4y, 14 # T. Ji. BenytauHa rapMOHUK
OFIpEHENAETCS YITIOM OTCEUKH . OTHOCHTEIBHYIO BeJMUiHYy KaX-
noi FapMOHMKH, ONPEHEHAeMYIo ko3 HIIHEHTOM PAINIOKEHUs
01y MOXHO ORPEETIUTS 110 pHc. 3.2.

W3 rpagukos Ha pue. 3.2 jerke hotsts npenMyinectsa ¥
HENECTATKA PasMuHb% pexuMos paborsi. Pexum A obecriedh-
phiet Hawydmtee KadecTso curband; o Masibit KITJ1 (30—40 %).
HooroMy OOHMHO ©H NPHMEHIETCH B AIpejibapuTeNbHb Kackd:
nax: Ho, Kax HCKTHOdeHie; BCTPeYaeTes NaxXe B YEHmTeN s MOtil-
socrw. Hawpumep, b parcusepe F1-1000 MP Mark V pekum
BHEXGIHOTO Kackazia nepexmoyuaevbiil. B pemnme AB ero BEXOH-
st MOIHHOETE — 200 B, B pexcume A — 75 Br. 75 Bt AoCtiTo4HO
JUist PRCKAIKH «OOIBLHIOTO yenmrrenst; H «THCSYHUR» HO3BONACT
HOAATh Ha eFo BXOJL HpakTiiecky 6edynpevHbiil CHIHAL

. R
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Puo. 3.2, 3aBNCUMOCT KO(DGULNEHTOB pasliOKeHNs MMITYIILCOB
’ aHOAHOro TOKAa OT YI/1a 0TCeYkin
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Pexumbl B n C obectieunsaior Bricokuii KI1JI, Ho u3-3a 60715~
IIOro ypoOBHS TapMOHMK pacuMpsercs nojioca SSB-curHana,
[IO3TOMY OHM MPHUIONHBI TOJBKO I LMGPOBHIX BHIOB CBSA3H.
IIpakTiyecku pexuM C pefKo UCIONb3yeTcs, T. K. H3-32 HIKHETO
noJiororo cruba XapakTepUCTHKH, [0 cpaBHeHUIO ¢ B, TpeGyetcs
3HaYUTENbHOE YBEIUYEHHE HalIpSKEHUs PaCKauKy.

Hos ycwnenus SSB-curHana nipumensiercs pexuM AB. Kak
yXe OTMEYaJIoCh, pu 3ToM 90°<y<180°ul, = 0,1—0,51,, ...

U3 puc. 3.2 cnenyer, yto mwis ycwienus SSB-curHana Hanbonee
PaLMOHANBHBIA Yron oTcedkd y = 90°. Jins nepBoil rapMOHHMKH
o, = 0,5, yT0 Beero Ha 7 % MeHbIIe ero MAaKCHMAJILHOTO 3Ha9EHHUA
npu y = 120 °C.

J1a BTopoii rapmonuky o = 0,2 u juis Tpetheit a; = 0, T. €.
HEYETHblE TAPMOHHMKM TEOPETHYECKU OTCYTCTBYIOT, YTO 3HAYH-
TEJBHO yiy4inaeT KavectBo curHana. KIT/I kackana, onpenesse-
MBI BEJIMIMHOM o = 0,33, GyneT CylIecTBEHHO BbIUIE, YeM NPH
90° < a < 180° '

B pexumax AB, B u C aHOIHBIH TOK MMeeT HMMITYJIBCHBII
XapakTep, HO BLIXOMHOE HATIPSKEHHUE YCUIIHTEIS COXPaHSET CHHY-
counanbHyio ¢popmy, IoToMy 4TO HEZOCTAOmas YacTb Nepuona
BY-koneGanus BOCTIONHAETCS 3HEPTHEIH, 3aNIaCEHHOI} B KOHTYpe.

B pexnme A KacKaj paGoTtaer 6e3 TOKOB nepBoii ceTKH. PexuMel
AB u B MoryT GbITs 6€3 TOKOB nepBoii ceTku (06o3Havalotcs AB, u
B,) 1 c TokoM nepsoii ceTku (0Go3HavaloTcs AB, u By).

B pexume C kackan 06IMHO paboTaeT ¢ TOKOM MIEPBOIt CETKH.

KoadduumeHT Ucnonb3oBaHUst aHOAHOT O HATIPSHKEHUS!

Bropoii Haubonee BaxHblii IOKasaTelb pexXuma paGoThI
KacKaJia — Ko3(pMUMEHT HCNO/Ib30BaHusA AHOAHOrO0 HANpPAXe-
Hust (KO3 PULIMEHT HaNPSKEHHOCTH E):

UKA
= . 33
g == (33)

A
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D10T KO3(PPHULIMEHT XapaKTEpU3yeT IHEPreTHIECKHE IOKa3a-
TENH: ’

¢ BBIXOJIHYIO MOLIIHOCTb;
"+ KIIJ.

B 3aBHCHMOCTH OT BEJIMYKMHBI £ Pa3TU4aloT TPH peXHuMa:

+ HefoHanpsXeHHbI (¢ < 0,8—0,9);

+ rpanuyHbii (§ = 0,8—0,9);

* nepeHanpsxexssyi (€ > 0,8—0,9).

HarpyzouHas xapaKkTepucTuka

C Ko3(pPMIIHEHTOM HaNPAXECHHOCTH CBf3aHA HArpy3ovHas
XapaKTepuCTHMKa, 110 KOTOPOH BRIOMPAIOT ONTHMAJIBHBIE IapaMe-
TpBI paboTHI KacKaja.

Onpenenenne. Hazpysounaa xapaxmepucmuka — 3o 3a8u-
cumocmbv noKaszameneli pexumos ' pabomv. om CORPOMUGNEHUS
Hazpysku (puc. 3.3, 6, 2).

OHa mnoKasbiBaeT, YTO C YBENMYEHHEM COMNPOTHBJCHUA
Harpy3Ki JI0 FPaHMYHOIO peXHMa HanpsokeHue Ha KoHtype Uy
pospactaet. Ilpm nanbHeHInEM YBEIWYEHHM CONPOTHBICHHS
Harpy3K¥ KacKaJ [IepeXoMT B [lepeHaNpsDKeHHbIH pexuM, rae Uy
nouTH He pacrer. Ileppas rapMOHUKa [ 4; ¥ MOCTOSIHHAA COCTABIA-
1011asA aHOAHOTO TOKa [ 49 YMEHBIIAIOTCA A0 ITPAHUYHOrO pexumMa
npuMepHO Ha 10—15 % u 3aTeM B NlepeHANPSXEHHOM — OBICTPO
TIOHIDKAIOTCS. _

Ipu Bospactannu Ry u Uy u3MeHeHWe BEIMYMHEI U (OPMEL
HMITY/IbCa aHOJHOTO TOKA IIPOMCXONMT B [[Ba JTara.

1-# 5Tan — HemOHANPSXEHHbIH peXHM. 31€Ch YMEHbLIEHHE
aHOIHOTO TOKA BHI3BAHO TONBKO yBenudeHueM Uy W yMmeHblne-
HHMEM OCTaTOYHOTO HATpsKeHHss Ha aHozme. OHO NMPOHCXOMUT C
COXpaHEeHHEM CHHYCOMAATbHOM (POPMBL.

2-if 3Tan — nepeHanpsoKeHHblii pexum. IIpy nansHeHIM
pocte Uy MTHOBEHHOE OCTaTOYHOE HalpsAKeHHEe Ha aHONE YMEHb™
1IaeTCs HACTONBKO, YTO OKA3BIBAETCSA COMOCTABUMBIM C HaIIPXE-
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| — HeAOHANPAXKEHHbIN PEX1M
Hl — nepeHanpPaXeHHbli pexumM

Puc. 3.3. XapakrepucTukit BbIXOXHOIO Kackaga:
a — ¢opmMa UMITyNIbCOB aHOAHOO TOKE;
6 — aMIIIMTYAHAS XapakTepycTKa BLIXOAHOr o Kackaga;
B, I — Harpy30YHbIe XapakKTepucTyKn BLIXOAHOrO KacKkaaa;

141 — TOK NEPBO# FrapMOHUKY; |5p — NOCTOSHHAES COCTaBNAIOLLas aHOAHOIO Toka
{roxasanme npnbopa B aHOAHOM Liern); Aly, — «nposan» Iy, B rpaHsHOM pexiuMe;
Uy — HanpsiXexsne Ha KOHTYPe; |, — TOK 9KpaHHOM ceTky; P, — nogsonMas K aHORY
MOLLHOCTD; P — BbixoaHasi MOLLHOCTE; P, — MOLL{HOCTb, paccevBaemasi Ha aHofie;

n — KINA kackana; Ry — conpotvianeHye Harpyskd;

Ry — 9KBUBAIGHTHOE CONPOTVBIIHHE TAMITL.

HKMeM TuTaHus KpaHHOH ceTku E, B 2TH MOMEHTH 3KpaHHas
CeTKa HauMHAET «IIEPEXBATHIBATE» JEKTPOHbI Ha CeOsl.

Ipumenanue. Pocrm moKa cemKu npoucxooum 3a cuem nepe-
pacnpedenenus; 3NeKIMPOHKO20 NONIOKA 6HYMPU Aamnbl (npu
MAJILX MZHOBEHHbIX HANPSAXKEHUAX HA GHOOE) 6 NONb3Y CEMKUL.

Tak KaK 370 SIBJIEHHE POUCXOAUT TOJIbKO HA IIUKAX CHHYCOMJIEL,
10 1o Mepe pocta Ry u Uy oHa cHasa)a yruiomaercs (puc. 3.3, g),
a 3aTeM Ha 9TOM MecTe 0Opa3yeTcs BriaiHa, KOTOpas yMeHbIaeT
aMIUTMTYAy aHOIHOro Toka. OrpaHMYeHne aMIUIMTYIbl PHUBOAMT
K HeluMHeiHoCTH Kackana (puc. 3.3, 6).

[Maga 3. Peximbl paboTbl namn 31

L

Onpenenenne. Pexum namnbi, KOmMopbiii onpedeniemcs majo-
3AMENHbIM YNIOWEHUEM BEPXYUIKU CUHYCOUObL NPU COXPAHEHYUU
JUHEHHOCMU U pa3densem HeOOHANDSXeHHbIL U NePEHanpAXeH-
Hbill PEKUMDL, HA3bIGGEMCSA ZPAHUMHDIM.

NMoTtpe6nsemMast MOLLHOCTb

IoTpebnsiemasi MOIHOCTh P M3MEHAETCSA TaK X€, KaK I10CTO-
gAHHAsg COCTaB/soNasd aHOAHOTO TOKA. BbixogHasg MOMHOCTD
P = 0,5 1,;- Ug nnaBHO BO3pacTaeT A0 rPAHWYMHOIO PEXUMa, 2
3aTeM TAKXe TUIABHO yMeHblIaeTca. BTO O0ObACHACTCH TeM, HTO
06a MHoxwuTeNs (B yKa3aHHOH GopmyIie) UMeloT MaKCUMYM B Tpa-
HMMHOM pexuMe. B HeIoHaNpPsOKeHHOM PEeXUME MAJI0 HanpsKe-
Hue Ha KoHType Uy, a B IEpeHanpsskeHHoM — MaJl TOK 1-oif rap-
MOHUKHU [ 4.

P

KIII xackapa 1 5 IUIABHO BO3pacTaeT AQ FPaHHYHOro
0

pexuma, 3aTeM ellle HEKOTOpoe BpeMsi YBENUIMBAETCA B repe-

HATPSKEHHOM PEXHME U Jajiee OCTAeTCs MOMTH HEM3MEHHEBIM.
MoMHOCTS, paccenBaeMas Ha aHone P, = Py — P, BpICTPO yMCHbB-
maercs BIUIOTh A0 TPAHMYHOIO PEXHMa, a 3aTeM CHUMXKAeTCA
HE3HAYMTEINBHO. )

Harpy3ounbie XapaKTepHCTHKH TOKA3bIBAIOT, YTO Hanbonee
BLITONHBIM SIBNIAETCSA TPAHUYHEIN PEXHUM KacKajia, B KOTOPOM OH
OTAaeT MAKCHMATBHYIO BBIXOIHYI0 MomHocTk nipu KI1JT u koad-
¢uipenTe ycusieHns, 6/M3KUX K MaKCUMaIbHEIM. B rpanuynom
pexuMe NpoBajl AHONHOFO TOKa Al COCTABJIAET MPUMEPHO
10—15 %, » TOK IKpaHHOM CETKH, Kak MPaBMIO, HE NMPEBBHILIACT
2—3 % ot MaKCUMAIRHOW BEJIMYMKMHBI TOK3 aHo/a.

Tpumenanue, /s docmuxenus ayuuei JUHEUHOCIY MOXHO
oMCmynums 6 061aAcMb HEOOHANPAXKERKOZ0 PEXUMA, 4 onsa
nonyuenus maxcumanonozo KILJ] — cmecmumbcs 6 nepes
HANPAKEHHYIL PEKUM.
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Ho B nocnenHeM ciiyuae NOBBIIIAETCSA TOK 3KPaHHON CETKU U
YXyALIaercs IMHEMHOCTH KacKaja.

AkBUBaNIEHTHOE CONPOTUB/IEHHNE JlaMNbl

Onpenenenne. Conpomusnenue Hazpy3Ku, npu KOmopom namna
pabomaem & 2panuuHOM pexume, HA3bIEACMCS IKGUGAREHINHBIM
conpomuenenuem ramnst R,

OHO 3aBHCHT OT HANPSKEHHMS CMEUIEHUs Ha YIpapJsiomeit
cetke E¢, or anogHoro E 4 M akpaHHOro Ey HanpsokeHuid U OT
HanpsixeHus packayku Ug. @opMyna is pacdera BETHIMHBI Ry
npusencHa B raase 10.

O ponm cTabubHOCTN HANPSXXEHUS

BaxHbIM [UIi PEXHMOB YCHIECHHUS ABISAETCS CTAOMJIBHOCTD
HANPAXEHMH, BEJIMYMHA KOTOPBIX BiuseT Ha KoaddurueHT ycu-
Jenus. EciM Ha NMKax CMrHaNa HanpsXeHUE «IIpOCEenaeT», TO
ko3¢ duLMEHT yCIEHHS B TeUeHHe Tiepuona KoneGaHuit craHo-
BMTCSI TIEPEMEHHLIM, M CHHYCOMIA TOTIONIHUTENBHO MCKaXaeTCs.

4. CXEMbIl BKJTIOYEHUSA JIAMIN
U BXOOHbIE LLIENA

BapuaHTbl CXeMbl BK/IIOYEeHUR
B 3aBHCHUMOCTH OT TOIrO, KAKOM 3JIEKTPOZ, JIaMIIbl COEIMHEH TI0
BBICOKOI! yacToTe ¢ 06uuM nposonoM [7, 8, 35], pazmiuaror:
* cxeMy ¢ obueit ceTkoix (puc. 4.1);

I——-D N~ koHTYp L1

C1
Ea I-—-> M~ koHTYP
Es

Es

Ea

Bxon c2

R1

Puc. 4.1. Cxema ¢ obLyest ceTkoi Puc. 4.2. CxeMa ¢ O5LL1M KaTo4OoM

. » ¢ 0OmuM KatonoMm (puc. 4.2).

Kackan ¢ obuieit ceTkoil IMEET CIIERYIONHE NPeHMyIIeCTa:

* GOJIBIIYIO YCTOHYMBOCTD, T. K. YTIPaB/IAIOMasn CETKa ABIAECTCS
3KpaHOM MexJay BxonoM M BhixonoM. Hampumep, TpHOmB!
ycToitumBO paGoTalOT TOJMBKO B CXeMe C 00Ieil CETKOI;

* MeHbIMi Ha 6 OB ypoBeHb MOGOYHBIX U3MYyYEHHH BCIEX-
CTBHE OTPHLATENLHOMH 06paTHOI CBA3M (O0C);

+ 6ompmmit KT1J] u3-3a Masioro Toka nokos (= 6%);

* B psifie CIy4aeB BO3MOXHO HEMOCPEACTBEHHOE COEMMHEHUE
CeTOK C Maccoif M OTnazaeT HeoOXOMUMOCTb B MCTOYHHMKAX
nuTaHus s 1-i u 2-# ceTok.

Ho cxema MMeeT U CYHIECTBEHHBIE HEJOCTATKH:

* Maiblif K03 pHIMEHT yCHNeHUs, KOTOPbIN, Kak IpaBuio, HE
nipepbimaer 10;
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¢ BXOIHOE COMNpPOTHBJIEHHE 3aBUCUT OT YaCTOTHI, MOLIHOCTH
BO30YXJIEHHSI ¥ CONPOTUBJIEHMS HArpy3Ku, YTO 3aTPYAHSET
COIrIaCoBaHMeE C APaBEPOM,;

* Ha BXoJie 0043aTEIbHO NMMPUMEHEHUE HACTPOEHHOI'O KOHTYPa,
yMHaue HanpspkeHue BO30YXIEHHsi CTAHOBUTCS HeCUMMe-
TPUYHBIM U YPOBEHb NTODOYHBIX U3JTyYeHHit yBEIMIUBACTCS;

* nipu CamMOBO30YX ICHUH Ha BXGN yCUIMTENIs U3 aHOAHOM LierH
nocTynaer 3HayurenpHass BUY-MOILIHOCTH, KOTOpas MOXET
MOBPEIUTh TPAHCHUBEP.

Ipumeuanue. Smu HedOCMAMKU OMCYMCMEyIom y Kackaoa Ha
OCHOBe mempooa, 6KIIOHEHHO20 NO cxeme C OBUUM Kamo-
dom, 20e Bonee 6biCOKULI KOIPPUUUEHI YCUNIEHUS CO4ema-
emcs ¢ OOUHAKOBbIM 6XOOHBIM CONpOMuUENeHUeM Ha 6ceX
duanaszonax. Y makozo Kackada HecKonbKo bonsuiuil mok
NOKO3s lamnbl 8 pexume AB, Komopbiii npueoOum K cHuxe-
nuto KITJT, Ho nocneduee we cmons snavumensto [7, 8, 35].

CkaszaHHOE TI03BOJISIET CAENaTh BBIBOA: NMPU UCNONb308AHUL
mpuodoe u 0ns docmusenus maxcumanviozo KIIJ cnedyem
LICNOJIb306aMb KACKA0 ¢ obuyeli cemKolii.

Bonpmmit  KO32(PQPUITMEHT YCIWIEHUST TNPH He3HAYUTEIbHOM
yxymmennu KITJT obecrieduT Kackaj ¢ OOLIMM KaTOAOM, BRINOJ-
HEeHHbIH HA TeTpoIe.

B (JupMEHHBIX yCHIMTENSIX NpuMeHsioT obe cxembl. Ho B
rocJieiHee BpeMsi B CBsI3U C IMMPOKUM PacrpOCTpaHeHueM MeTal-
JIOKepaMUYECKHMX TETPOXOB Yalle MCTONb3YETCs CXeMa ¢ Oo0ImuM
katonoM. Kackan Ha tetpone paboTaerT yCTOMYHMBO, UMeeT Mpo-
CThIe TI0 KOHCTPYKIIMHM M HEHACTpauBaeMble BXOIHBIE LernH, 60/1b-
muit kKoaddunuent ycuienus (25—50) u npuemnembii KII,
ITosTOMy 10 COBOKYITHOCTHU TOKa3aTesieil OH Oosee npupjiekarte-
nen [1, 4, 6].

Ot cxeMb! BKJIIOYEHMS! JIaMIl 3aBUCUT KOHCTPYKUMsI BXOAHBIX
neneii. BHavase paccMOTpUM KacKajpl ¢ 00LIel CeTKOi.

Maga 4. CxeMbl BKNIOYEHUA 1aMN 1 axofHble Lenw 35

Kackanb! ¢ o6uie# ceTkoi

Eciu TpaHciBep uMeeT Ha Bbixofie IT-KOHTyp 1IN aBTOMaTHyie-
ckuit Tionep [7, 8], To Ha BXoze ycunutens, B GONLIIMHCTBE CITy-
yaeB, JOCTATOYHO japoccens (puc. 4.3, puc. 4.4).

R1
30x

c2 |
0,05M - Q PAIAR ¥ rpoy

i

i

Lt -50surKos N310,6,
HaMOTaHHDBIX BUTOK K BUTKY Ha Kapkace 12 mm

Puc. 4.3, Kackan ¢ obLuest ceTkod (CXeMa «C 333eMIEHHbIMY CeTKamu»)

L1 - 7 BuTKOB 21,5 MM Ha onpaske 8 mm;

12, L3 - 14 BuTx08 22 MM HaMOTaHHLIX B 2 POBONA
Ha xonsue K50x10x8 mapkv 2000HH

Puc. 4.4. Kackang c obijeit ceTkodi c BOSMOXHOCTBIO PerymmpoBki T0Ka nokos
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Hpumevanue, B maxoii cxeme 6x00HAs EMKOCHb LAMNbL eéxodum
8 6bIXOOHYIO eMKOCHb KONEOGMENbHOU CUCIEMbL MPAHCU-
sepa. Tyoa xe 6xodurn U eMKOCHb COCOUHUMENbHOZO
Kabens, KOmopbiti O0NKeH UMEHb MUHUMATBHYIO OTUHY.

Cxema Ha puc. 4.3 Ha3bHIBACTCS «C 3a3eMJEHHBIMH CETKaMu».
B pexume RX B nens Katona /isi yMEHBIIEHUS €r0 TOKa BKJIIO-
yaercs conpotupienue R1. MumykrusHoCTh mpoccenst L1 nepe-
KA, T. K. OH IPYCOEIUHEH MapajUIeJbHO HU3KOOMHOM BXOIHOM
nem. HeqocTaTKOM CXeMHl SIBJISIETCS OTCYTCTBHE BO3MOXKHOCTH
peryinpoBath TOK NOKOsI.

Bropoii, 6oee nMpennoYTUTEIbHEIN BapyaHT (puc. 4.4) npen-
ycMaTpuBaeT TakKylo BO3MOXHOCTb. TOK IIOKOsl yCTaHAB/IMBACTCH
TPaJMIMOHHEIM CIIOCOG0M C IOMOLIBIO CTaOMIMTPOHA VDL1.
Anementsi L1 C3 1 Bxognas eMKOCTb JlaMI o0pasyloT BXOXHOM
®HUY c yacroroii cpe3a 32 MI'.

Yr1obbt ycwmTens MOr paboTath € TPaHCMBEPOM, UMEIOLIHMM
50-OMHBIIl BHIXOI, HA BXOZE JUIl COIIACOBAHUS COMpPOTHMBIICHHH
MOXHO HPYMEHHUTH HACTpPOEeHHEIE KOHTYprL. Haruryuinee coracosa-
Hye U IOfaBJieHye rapMoHKK obecrieyusaet [1-KouTyp (puc. 4.5).

Ilpu peryiupoBke Mexay TpaHcusepom ¥ PA BKITIOYaIOT
KCB-metp u, usmensist penuyunn Cl, L1, C2, nobuBatorcst ero
MUHMMAJIBHBIX MOKa3zaHuil. MeTtomuka pacyera W peryMpoBKU
T1-konTypa noapoGHO u3noxena B rase 10. ITocne onpenenenus
pemauH Cl, L1, C2 Ha BXOme yCTAHABIMBAIOT NEPEKII0YaeMbIC
T1-KOHTYpPH Ha Kaxeil muanasoH. OHM TOXHE UMeTb J00pOT-
pocts Q = 4—6, 4ToGH HE TpeGoBalacy NepecTpoiika B Mpene-

Lt
Bxoa

Ct c2 L2

Puc. 4.5. BxogHoii KoHTyp ycunuresm ¢ obuyeif ceTkoil

naes 4. CxeMbl BKNIOYEHYS flaMn ¥ BXOAHbLIE Lieni 37

Jlax aMana3oHa. Takue BXOAHbIE LIENU IIPUMEHSIOTCS. B OOIBIIMH-
cTBe (PUPMEHHEBIX Y CaMOJIEe/IbHBIX YCHITUTENe, BEHIOHEHHEBIX 110
cxeMe ¢ obmeit ceTkoit [1, 4].

Kackapbl ¢ o6LMM KaToOAOM

Ins nonydesus: 6onpmero Ko3gpuimenTa ycwieHus: puMe-
HsIEeTCsL cXeMa ¢ o6mumM KaTonom (puc. 4.6) [7, 8, 35]. Ecim neoG-
xomuM Ko3cduimenT, pasunii 100—200, Bo BxomHO#M Hienu npu-
MEHSIIOTCS] pe30HaHCHBIE KOHTYPHI, KOTOPBIE IO3BOJISIOT UCIIONb-
30BaTh BBICOKO€ BXOMHOE CONpOTHBJIEHME JiaMikl. Ee BxomHas
€MKOCTE BXOIMT B eMKocTh Cl.

Bxon Ct

ANT

L3 A13
3'3( 100mkTH | ] 5,1k * Vb1
LI I " e

Puc. 4.6. Kackag c obuym KarooM

Karymky L2 mamatsiBatotT Ha Kapkace auamerpoM 8—10 mMm
¢ moctpoeyHbsM cepreyHukoM. ComnporusiieHue R2 mynTHpyet
KOHTYp, pacupsisi ero nonocy npomnyckanus. Ilyatupyommmn
COIMPOTHUBJIEHUSIMI MOXHO TaK>Ke BHIDABHUBATh YCHJIEHME KacKaia
Ha pa3’HBIX IMaNa3oHax.

" Jlns coracoBaHMsl BHICOKOTO BXOJHOTO COIMPOTUB/ICHHUsI KOH-
Typa ¢ 50-OMHBIM BHIXOZOM TPAHCHMBEPA CIYXHUT KaTylKa CBSI3U
L1. Yucsio ee BUTKOB OOBLIYHO paBHO 15—25 % OT 4Mcia BUTKOB
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L2. Tlpu perynmpoBKe OHO YTOUHSAETCS O MMHUMANBHBIM TTOKA-
sannaM KCB-MeTpa, BRIIIOYEHHOro MeXIy TPaHCHBEPOM M YCHIIH-
TeJeM.

Y1006hl HE H3MEHSATh YHCIO BUTKOB KaTYLIKK CBs3H L1, MOXHO
ee HaMOTaTh Ha 6yMaXHOM KOJblle, KOTOpOE NepeMemaeTcs o
Kapkacy. B srom ciyyae casp L1 u L2 perymupyior, naMess
PacCTOsTHHE MEXIY HUMH.

H3-3a Gonpuoro Ko3guiuyenTa yCUIEHHsS JUIS YCTOMYMBOI
paboTei Kackaza HeoOxomMMa HEHTpaIM3ALMs MPOXOXHON eMKO-
cru namnst Cy, (puc. 4.7). Emxocrs C,,, BBI3BIBAET 0OpaTHOE IMpo-
XOXICHHE TOKA U3 BHIXOAHOM Lierm JIaMITbl BO BXOIHYIO [7, 8, 35].

* Bo-nepsbix, 3T0 yMEHbBIIAET YCTOMYMBOCTD U MOXET IpUBE-
CTH K CaMOBO30YyXIeHHIO KacKalia.

* Bo-BTopsix, IpoTeKaHue 3TOr0 TOKA PaBHOCHIBHO MOSBIIE-
HUIO JONOJHUTEIPHOIO BXOAHOTO COMPOTHMBIIEHMS JIAMIIbI,
BKJIIOYEHHOIO Mapaijie/IbHO OCHOBHOMY.

ITpoxopHas eMKOCTb, YMHOXEHHas Ha K03(duimeHT ycune-
HUS KacKaza Mo HaNnpsOKEHAUIO, BXOIUT B JHHAMUYECKYI0 BXOJHYIO
€MKOCTh JIaMIIbi BMECTE C €eMKOCTBIO CeTKM-KaTofd. B pesynbsrare
NpY M3MEHEHHMH YPOBHS CHTHAJIa BXOOHAsh €MKOCTb H3MEHSIETCS
cMHXpOHHO ¢ BYU-koneGanusMu ¥ NEepHOIMYECKH pacCTpauBaeT
BX0HO# KOonTYp L2C1, yTO npHBOAUT K aMIUIMTYRHO#M U (Ha30BOM
MOIYNALMH CHrHAIA. A NPH 3HAYUTEILHOM BEJIMUNHE C.p ¥ MasION
C1 BXonHO#t KOHTYp TEpSET Pe30HAHCHBIE CBOKMCTBA. DTO sIBNIEHHE

Puc. 4.7. OxsnBaneHTHan cxeMa HelTpannaaLmm rnpoxoaHON eMKoCTH

hasa 4. CxeMbl BK/IIOYQHUS JlaMn K BXOAHLIE Lieny 39

cyumiecTseHHo Wi f > 14 MI'y, T. . npu Manoii emkoctr C1 pivs-
HHE M3MEHEHH BXOZHOM €MKOCTH J1amIlbl ycunuBaercs [7, 8, 35].

BenuunHa Toka 06paTHONO NIPOXOXAEHHS 1 HANIPSDKEHHe, CO3-
BaBacMOe MM Ha NepBoii ceTke, 3aBUCHT oT eMkoctd Cop n C,.
YTo6R HEHTPATN3OBATD 3TO HAIPSOKEHHE, Ha «XOJIONHbIN» KOHELl
BXOHHOTO KOHTYpa MOJAaeTCA TAKOE Xe HalpPSKEHNE 9epes pery-
smpyemsiit aemmurens Cy, C2 (puc. 4.7). Taxum o6pa3oM, Hanps-
XKeHne Ha OOOMX KOHLAX BXOAHOTO KOHTypa M3-3a 0OpaTHOrO
IPOXOXIEHNA TOKa AeaeTcsl ONMHAKOBBIM, BCISACTBHE YEr0 TOK
B KOHTYp€ OTCYTCTBYET, H MPOXOAHAsA EMKOCTh yXX€ HE BIUSET Ha
ero pa6ory.

BrusHYe NMPOXONHOH €MKOCTH MakCMMAaibHO Ha JHMANa30HE
28 MI'ni, NO3TOMy peryaupOBKY Hely HeHTpaIu3alMy HPOBOAAT
Ha 370t Yacrote. IIpy obecTouenHoil 1aMrie Ha BXON YCHWIHTENS
NOAIOT HANpsUKeHHe BO3OYXACHHUS, a K aHONY MONCOENUHSIOT
MWUIMBOJIBTMETP M HAaCTPaMBaloT KOHZeHcaTophl IT-koHTYpa no
MakCHMyMy €ro nokasaums. HanpsikeHue Ha aHozme, KOTOpoe
TOKa3bIBaeT MHUIMBOIBTMETP, OOYCIOBJIEHO NMPOXOIHOH eMKo-
CTBIO JIaMITBL. .

Perynupys penmmunny Cy U noactpansas 3ateM IT-koHTyp no
MakCHMyMy TOKa3aHHH MHJIMBONBTMETpa, NOOHBAIOTCS MHHM-
MRJILHOTQ HampsKeHUA Ha aHoze. Ilpu neob6xoaumocTy perymm-

. pyercs Takxe BennvnHa eMkoct# C2. MuHUManbHbIE WM HYe-

Bbi€¢ TIOKa3aHUA YIpuOOpa CBHAETENBCTBYIOT O HelTpaiu3alHu
HPOXOTHOM €MKOCTH.

Eme onna MeropgHka cocroMTt B TOM, uTo curnaa or I'CC
(reHepaTopa CHHYCOMIQIBHBIX CHTHAIOB) NONACTCA Ha pasbeM
«ANTENNA », a HanipsDKeHuUe, 00yCJIOBJIEHHOE MPOXOIHOM eMKO-
CTBIO, M3MepsieTCs Ha BXOJHOM KOHTYpe.

Coser. Ilpu ucnonviosanuu 100-sammmuoeo mpancueepa vico-
Kull koagduyuenm ycurenus ne mpebyemcsa. Imo noseo-
JAREM HAUUMENBHO YRPOCIUMbL 6XOOKYIO UENb, 3GMEKUS
DpeBonancHwie duanasornbie KoHmypov. Ha 50-omuoe 6e3-
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undykmuenoe conpomuenenue (puc. 4.8). Ezo mowrocmp
donsxna 6eime paena 0,5—1,0 P,, ;. Omcymcmeue Konmy-
DO8é Ha 6x00e NO36ONAEN OMKA3AMbCA OM HEIMPanu3ayuy
NpOXOOHO eMKOCMU IAMNbL.

Koa¢pduimeHr ycuneHuss MOIHOCTH B Takoi cXxeMe paBeH

25—50. HexocTaTKOM CxXeMbl, H300pakeHHOH Ha pHc. 4.8, sBist-

eTcsi LIyHTUpOBaHue pe3ucropa R2 BXOmHOIT €eMKOCTBIO JIaMIIh,
CONpOTUBJIEHNE KOTOPOH C BO3PacTaHMEM YaCTOThl CHHKAeTCH.
Hanpumep, Ha vacrore 28 MI't ripy BXOZHOH €MKOCTU JIaMIibl
100 n® BXomHOE CONMPOTUB/IEHUE YMEHBIINATCS TOYTH BABOE.

c1
0,01mx

Bxon 4-———’

c2
0,02mK

VL1

Puc. 4.8. Kackan 6e3 sxogHoro QHY

Cornacosanye c TpaHCHBEPOM, UMeoLIMM Ha Bbxoze IT-koHTyp
WIN apTOMaTH4ecKuii TIoHep, Oynet Bo3mMoxHo. Ho npu ucnoms-
30BaHMM Ipaiisepa ¢ 50-oMHBIM BBIXOHOM JuIst ymeHblneHust KCB
HeOOXOMMMO KCIIONb30BaTh CXEMY KOMIIEHCAI[MM BXOXHOH €MKO-
cru. Jlns aroii uemn npuMensiior ®HY YebbuuieBa 3-ro nopsaka
€ vacToToii cpesa 33—36 MI'n M BOJHOBBIM CONPOTUBJICHHEM
50 Om (puc. 4.9).

BxomgHast eMKOCTh JJaMIibl (HanpuMep, pasHas 120 n®) sBns-
ercss KoHZeHcatopoM (3, KOTOpBIi COCTaBIsfe€T BBIXOHHYIO
eMKOCTb 50-0MHOro GHILTPa, NO3TOMY OHA He IIYHTHUPYET COMpO-
TuBjeHue R2.

Ecmu Bxomuast eMmkocts jJamnsl Sompie 100—120 n®, to B
KB-nuanasone onyn HenepexmoyaeMsiit ®HY Tpersero nopsiaka
He obecnieunBaer KCB < 2.

masa 4. Cxembl BKIIOHEHUA NaMn W BXOAHbIE LIeriA a1

[¢1] L

1 VL1
0,01Mk 0 25mxTH

Bxon

120
I Cgx=120n®

Puc. 4.9. Kackap ¢ exogHeim OHY Tpetbero nopsiaxka

Ilpumevanue. B 3mom ciyiae peKomeHOyemcs npumeHAmo
®HY Yebvuuesa 5-20 nOpAOKa, U ynpasnsiiouyylo Cemky
nodcoedunams K cpedneii emxocmu gpunompa C3, komopas
umeem naubonsuyio senuiuny (puc. 4.10).

Takoe CXEMHOE pelleHMe N03BOJIAET CKOMIIEHCHPOBATh BXOM-.
HYIO. eMKOCTb ITpubausuTensHO 1o 150 n® u obecneuuts KCB no
sxony < 1,5. ITpu MaJioii BXOZHO#H €MKOCTH JIaMIThl KCTIONb30Ba-
Hne ®HY 5-ro Tiopsifika NMO3BOIUT YMEHBIIHUTH MOIIHOCTE BO3-
Gyxmenus 3a cuer aprorpancopmatopa T1 (puc. 4.11). Pons C3
BBIFIONIHSAET BXOAHAS €MKOCTD JIAMITBL. :

IMonpoGusiii pacuer GUILTPOB HU3KO 4acTOTH NPUBEJICH B
rnase 12. '

CrenmyeT OTMETHTh, YTO CXeMbl, H300paxeHHbe Ha puc. 4.10
u puc. 4.11, HapsALy ¢ NPEUMYIIECTBOM MMEIOT M CYIUEeCTBEHHBIN

HeA0CTATOK.
VL1

Ct L1
0,01MK 0 3mxTH | 0,3MKTH Cex= 17500
Bxon
c2 c3 R2
wT ST 50

Puc. 4. 10. Kackag c sxoaHsim QHY nsitoro nopsiaka
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c1

L1 12
0,01MK 1 3mxTH | 1,3MxTH

Bxop

Puc, 4.11. Kackan ¢ BXQ4HIM LUMPOKO[IONOCHBIM TPaHCGHOPMaTOpoM
u PHY 5-ro nopsaxa

Buumanne, Ony menee ycmoiiuehl u3-3a mogo, Ymo ynpaenao-

UAA CEMKQ HENOCPEOCMBEHHO HE COEOUHERQR C HUIKOOMHBIM

conpomueneruem R2, [Toamomy onu He Hawinu wupokoe:

NPUMEHENUE 8 (PUDMEHHBIX YCUIUIMENAX,

Hanpumep, 8 ETO 91p ucnionesyiores ®HY 3-ro nopsaka
(puc. 4.9) u Katymka L1 ¢ saMbikaeMeIM OTBOZOM Ha IHanaso-
Hax 24—28 MI'n [4]. KoMMyTauns nmpoM3BOAMTCA ICKTpOMar-
HUTHBIM peJie. YMeHblIeHHe Yncna pafoyux BUTKOB KATYIIKM HAa
atnx BY-manasonax obecrieynpaer KCB < 1,5 Ha vacroTtax zio
30 MI'u: ',

_ Bbimecka3aHHoe He 03HAYaeT, 4T0 cxeMsl (puc. 4,10, puc, 4.11)
He ClefiyeT NpuMeHaTh Boobie. Ho npu Henons30BaHKM CREAYeT
YUUTBIBATE VX HEJOCTATKH.

5. LLEMW MUTAHUS
YINPABNSIIOLLLEA CETKU

Cmewnenve

Jins YCTAaHOBKH ONpENe/eHHON HayansHoOi pabovel TOUKH
nammsl (T. €. A1 YCTAHOBKH TOK2 TIOKOS) Ha NIEPBYIO CETKY OTHO-
CUTENBHO KaTola MONAaeTc OTPMLATENbHOE HANPAXCHHE. Ero
[AKXe HA3HBAIOT HAMpSKeHHeM CMemeHHs (CMEIEeHNs OTHOCH-
TeJIbHO KaTo/1a) WM MPOCTO «CMEleHHe»,

Buumanne. [na noddepiarus 3a0GHHO20 DEXUMA pabombi
KacKada HGNPAXEHUE CMEUEHUR QOTKHO 6uimb cmabunu-

3UPOBAHHBIM.

Ilerm MMTaHKA IEPBOH CETKM MOXET OBITh BRITOIHEHA I10 TI0C/e"
noparenbHoM (prc. 5.1) nm napasie bHOA (puc. 5.2) cxeme [35].

B cxeMe ¢ NOCHeI0BaTe/IbHBIM IMTAHHEM OTPHLIATENRHOE CME-
LEHHe [OaeTcA B TOYKY KOHTYpa ¢ HyNeBbiM BYU-OTEHIMATIOM.
Tlo3ToMy lleNb OTPHUATENLHOFO HANPSKEHUA HE BIMACT HA

Bxon €—3 -]-01 I'y u
|.._|

Bxon
2 Cc2
-Ec1 cs

Puc. 5.2. Cxema c napaniieNlbhHbiM

Puc. 5.1. Cxema c nocrefoBareNbHuiM
nuTaKueM nepeoii ceTky

nMTaHMeM NepBoi CeTKA
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paboTy NaMIThi 110 BHICOKO#H YacTOT¢. B 3TOM Cilyuae npuMeHeHH
apoccenst L2 naxe He 0653aTe/bHO.

B cxeme ¢ napanieabHbiM NUTaHneM BXOmHOM KouTyp L1C
U apoccens L2 BKIIOYEHDI 110 BBICOKO# YacTOTe IapajuIebH(
TloatoMy npoccenb OKa3biBaCT BIMSHHE Ha BXOIHON KOHTY]
yMEHbIIIasi €70 HHIYKTHBHOCTS.

Bunmanne. Pesonance: dpoccens He donxnbl coenadamsb ¢ pabo-
ueil wacmomoil Kackada, nosmomy neped YCHAaHOGKOI) ;
cxemy oH mpebyem npogeepKu.

Ilpu moboii cxeme NMUTaHHsS CMEUIEHHE Ha IEPBOM CEIK
MOXHO [IONYYHTh HETIOCPEICTBEHHO OT CTabM/M3aTopa WiIH |
HCIIONB30BaHKEM JiemTens HanpsokeHus. Ha puc. 5.3 nmokasar
LieTlb MMUTaHUs NEePBOil CeTKH, NpuMeHseMasl B NPOdeCCHOHANE
HOM ycunuTene Ha yamne I'Y-43B [42],

PeXxumbl paboTol

B pexume RX Ha ceTKy -1omaercs MOJNHOE OTPHUATENHHO
HanpsoxeHue, U JaMia 3anepra. B pexume TX Bemunna Heobxo
IUMOrO CMEINEHUS PETYIMPYETCH IIEPEMEHHBIM COIIPOTHBIEHHUE)
R3. Pesucrop R1 u npu6op PA1 nipexHa3sHayeHb! U1 K3MEPEHHS
TOKA IIEPBOii CETKH.

K nepsoii cetke ¢—— —'|H oc:)zmx

c2
=0,05mc 28 VD1

R6

PA1 =

c3 —Ec1
+ 150mx

™1
R 2,2«

Puc. 5.3. Lleny mitaHnsa nepsoif ceTku oT AeMTens HanpsXKeHwi

mmasa 5. Lienn nutaHus ynpasnsiolLieii ceTku 45

a—

Emxkocts - C3 — npoxonHoii KOHIEHCATOP BXOZHOTO OTCEeKa.
ConporueieHne R2 obecnieurBaeT HajJudHe OTPHLATEILHOIO
palpsOKeHHsT Ha TepBOi CETKe NpM OTCYTCTBHM KOHTAaKTa B
gsixke R3 u B MOMEHT cpabaThiBaHus KOHTakTOB TX—RX.

IlpenmymecTBa 3TOii cXeMbl— B YAOOCTBE peryJMpOBaHMs
peJIMYMHBI CMEINEHHs] B UMpoKMX mnpenenax. HenocraTok —
HeJib3s1 paboTaTh ¢ TOKOM NEPBOi CETKH, TaK KaK NaJeHue Hanps-
xeHus Ha pe3ucropax R3, RS HaunHaeT 3anupats JlaMily, TO €CTh
BLI3bIBAET YBEIHYEHHE OTPHLIATEILHOIO HAIIPSDKEHHsI Ha CETKE U
ymeHbLIeHHe KoadduimenTa youneHus. BosHukaer aBroMaTHye-
CKO€ OrpaHHYEHHE TOKa NEPBO¥ CETKU M POCT YPOBHS FapMOHHK.

OnHaxo 37O sBJIEHHE MOXET UrpaTh U NOJOKHATEIbHYIO POJIb.
ITpu ciyyaitHoii riepekadke JaMIrsl conpoTusienus R3, RS npeno-
TBpAILAIOT aBapMIHBIA TOK IEPBOM CeTKH H BBIXOJ €€ U3 CTpOSL.
INostomy conporuienns R3, RS BhmonHsioT Takxke QYHKUHIO
NpeNOXpaHUTEILHOIO YCTPOKCTBA,

ITutaHKe MEPBOi CETKHM HEMOCPEICTBEHHO OT CTabuinsaTopa
(puc. 5.4) no3poisgeT NOANEPXKMBATh HAIPSKEHHE CMEIleHHs
HE3aBHCHMO OT TOKa IlepBoi CETKH. '

HepocraTok cxeMbl Ha puc. 5.4 COCTOMT B TOM, YTO CMeIe-
HUe HeNb3s PeryIMpoBaTh B LUMPOKHX mpefenax. YacTudHO 10T
HEJIOCTaTOK YCTPaHseTcs 3a CYET BKIOYEHHs IOCTENOBAaTeIbHO
co crabunurpoHoM VD1 1ienouk# OOBLIYHBEIX CHJIOBBIX IHOJIOB
VD2—VD10. On¥ ¢ NoMOMpIo Hepekmodarens SA1 cTyneHyaro
(c warom oxono 0,6 B) B HeGosmmux npenenax (~ 5 B) nospossmor
M3MEHATH BEIAYMHY CMELIEH)S U YCTRHABIMBATh €ro 60s1ee TOYHO.

KnepBoit CeTKe ¢t —“——{ OC,:)zMK

Rt _1.c2
,0[ PAT == 0,05mx
“Ecr ¢—{_F
‘ R2 .
f
VD1
I—-\—H——LH-L——--J—HJ
RX-TX VD2 VD10

Puc. 5.4. Ljens nuTaHus nepeoii ceTky HenocpPeACTBeHHO oT cTabuamn3saropa
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Ecmi Tproa Hcnob3yercsa B cxeMe ¢ 00mieil ceTKol, CMenieHH
ynobHO nomyvarsb B ner Katoxa (puc. 5.5). Ilpn stom omnanae
HeoOXOmMMOCTb B HCTOYHHKE NMUTAHUSA C OTPULIATETBHBIM HAITPSIKY
HHEM, & JIaMIIa ¢ 3a3eMJICHHOM ceTkoil paboTaer 6oee ycToitumso.

0,01mx } 0, [~ 0,01mx
~Uy
A) . v
| VD9 'I
VD10 +
VD11 "SSB-CW'] 4 0,05mx
‘ ) " vDis

“Toxcerxu”

VD12 / "RX-TX | VD14 TonsaTona"
| DI Y ] oE,

c6 R1

0.0mxT 10

Puc. 5.5. Cxema cMellionin 8 Lier kKaroga

OrpuriarensHoe CMELIEHHE Ha CETKE M0 OTHOMIEHMIO K KaToX
obpasyercs 3a cuer NMAAECHUsS HANPSKEHHs Ha puozax VD1
VD12. ipoccenu L1 u L2 otnensior nxonnoe BY-Hanmpsaxenue
Onn conepxar 25 BuTkoB IT9B 1,5, HAMOTAaHHBIX B ABAa HPOBOM
Ha KOJIbLIEBOM HJTH CTEPXHEBOM (heppUTOBOM CepleIHUKE MapKl
M600—1000 u ceyenuem 0,5—1 cm2. Tlepexmouarens SA1 s
tenoyka aoxos VD1—VDY paGoTaioT aHAIOrHYHO cXeMe, PR
BEIEHHOI Ha puc. 5.4.

Ilepexmouarenmns «CW—SSB» yMeHbINaeTr TOK HOKOS
pexume B npu uudposnx Bunax nepepayd. Konrakret RX—TX
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3aMMPAIOT JIaMITY B PEXHMe IIpHeMa 38 cuer crabwmrpona VD12
(2 TOUHeEE, YMEHbITAIOT TOK AHOAA JO HECKOLKHX MIUUIHAMIIED).

Pesucropsl R1 1 R2 ciyxat, COOTBETCTBEHHO, LI H3MEPEHHs
TOKA CeTKH ¥ Karona npubopom PA1.

JUis nIaBHOM perynMpOBKY TOKa NOKOS B IIMPOKHX INpefienax
pMecto crabuwintpoHoB (puc. 5.5) MOXHO YCTaHOBHTH TpaH3M-
cropHuiit crabunusarop (puc. 5.6) [43]. Tok nokost onpenens-
ercsi crabwmrporoM VD1 i nepemenHbiM conporusinennem R1.
B pexuMe mpHema 3anupaiolnee HalnpsxeHWe YCTAHABIMBAETCA
nuonoM VD2, Tpausucrop VT2 fomkeH ¥MeTh TEIUIOOTBOL B
COOTBETCTBMH C pacCeHBaeMOM Ha HEM MOIIHOCTBIO.

Eciu He u3MepiTh TOK CeTKH, TO TOYKY B MOXHO 3a3eMIHTDH
¥ TpaHsucTop VT2 IpHKPYTHT: HENOCPENCTBEHHO K INACCH.
Karonubiii aMriepMeTp B 3TOM CITydae CIeAyeT Pa3sMECTHTh B TOUKE
A ‘(s paspuis uenm). Ecmi He M3MepsieTcs TOK CeTKH, ClenyeT
NOJYYMTh aMIUIMTYIHYIO XapaKTEepHUCTHKY Kackaja (puc. 3.3, 6),
yro6Bl OnpemeNuTh MAKCMMATBHBIN TOK KaTola, MPH KOTOPOM

' coxpaHsercsl TMHEHHOCTb YCHIIUTE IS,

Oco6o cienyer ckasath 0 pexume paborTsi JAAMIIB € TOKOM
nepsoii cerxkn. [Tpu nepexkauke Kackana rosBjeHHe TOKa repoit
CeTKM BbI3BIBAET YMEHbIIEHHE KO3GUIIMEHTa YCHIICHHS! Ha ITHKaX

C1
0,03mk

Puc. 5.6. CxeMa TpaH3ancTopHoro crabinnsaropa cMelLeHns
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CHTHaJa, II03TOMY OH B TCYEHHE AEPHONIA JE/AETC HEMOCTOsH-
HbIM, ¥ CHTHAJ MCKaxaercsi. CleliCTBIEM SBJISETCS POCT YPOBHS
rapMOHHUK ¥ MHTEPMOAY/ISLMOHHBIX HCKAXKEHUIA.

I'Ipy HaMYMK CONPOTHUBJIEHNS B LiEIM TIEPBO# CETKH 3TO SBJIe-
Hu€ 00yCJIOBIEHO JByMSI IPUYNHAMM.

Bo-nepsbix, IIpH NOABJIEHUH Ha NMHKAX CETOYHOro TOKa mnajie-
HUe HamnpsKeHusi Ha CONPOTUBJICHUH YBEJIMYUBAaeT CMeLeHue H
YMEHbBIIAET TOK aHOJA.

Bo-Bropsix, 3-3a nepepacrpeneneHus 1eKTPOHHOro-NoTOKa,
BHYTPHM JIaMIIbl B TIOJIb3y CETKY MCKaXaeTCsl BEPIIMHA CHHYCOHMIbE
aHOJTHOTO TOKa, Ha Heil MoSBIAETCS IMPOBaJ, M €ro aMIUTHTYAA,
TaKXe yMEHbIIaeTCsl. :

IIpu oTCyTCTBMM CONMPOTHUBJIEHHUS B LI€NM NEpBOM CETKM MCKa-
XeHue byner obycloBIeHO TOJILKO BTOPOM NPUYMHOH, MO3TOMY
OHO 3HAYMTEJILHO MeHbIne. B 3TOM cily4yae momyckaercs TOK Iep-
BoO# ceTkn, npumepHo pasHsiit 0,5—1,0 % anomHoro. Tak, B ycu-
smresie ETO—91B Tok cerok aByx I'Y-74b npu nosHo# MOIIHO-
ctu pasen 10 MA mipu somnycTMMOM KadecTBe curHaia [S].

- Paboty B pexxume SSB 6Ge3 nosiBienns ToKa IepBoii CETKH 0bec-
TIEYHBAET aBTOMATHIeCKas cHCTeMa KoHTpos yposas (ALC).

6. CXEMbI NOJIYHEHUA
YMNPABJIAIOLLEIO HANPSKEHUS OJ151 ALC

ITpu pabore SSB 1A ymMeHbINEHMs] HEMTMHENHBIX MCKaXEHMi
M3-33 TEPEeKaykKdl B YCWIMTEISX MPUMEHSIOT aBTOMAaTHYECKYIO
peryIupoBKy ycuwieHus.. Takue ycTpoiicTBa MMEIOT MOPOr Cpa-
OaTbIBaHMsl, MPEBHIIIEHUE KOTOPOrO BbI3bIBAET IOSBJIEHHE OTPH-
[JaTeJIbHOTO YTIPABJSAIOLIErO HATPSDKCHHS! Ha BBIXOIE CXEMBI.
HanpsixeHue NonaoT Ha crienuasibheii BXon ALC-TpaHcuBepa,
YTO BbI3bIBAET YMEHbIIEHHE MOIHOCTH pacKayku. CucreMa Hashl-
paercsi Automatic Level Control (aBroMaTwyeckuit KOHTPOJb
ypoBH#), cokpamienHo ALC.

Ha puc. 6.1 nokaszaHa cxema ALC-ycwmrens KENWOOD
TL-922.

[Monyyenune ynpapnsmomiero HanpsckeHus ALC npoucxomut
3a cyeT BHIIPAMICHHUs 4acTH BxomHoro BU-wampsixenus. Ilpu
He6GoNMbIMX cHrHanax o VD1 3anept noaoXuTeNbHbBM Hanpsi-
XeHHeM, TOCTYNAIOIMM Ha Hero Yyepes pesucropbl R4 u RS, rmo3-
TOMY YTIpaBJIsIOLIEe HATIPSDKEHHE OTCYTCTBYET.

IMepemennniit pesucrop R4 ycranapnuBaer mopor cpabatsl-
BaHUs, TpeBbIIEHHE KOTOPOro NMPUBOAUT K OTKPHIBAHHIO IHONA
VD1 1 HOSIBJIEHUIO YTIPaBJISIOLIEro OTpHLATEIbHOrO HaPSIKEHHUS
Ha ruesfie XS1. Bpems 3anepxxu cpabatsisanust ALC onpegeni-

VL1A Rt R3
1 c4 x 68k

R4 10k RS 22«
Puc. 6.1. Cxema ALC B ycumrene KENWOOD TL-922
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eTcsi BpeMeHeM 3apsina KosxeHcaropa C5 ¥ 00bIMHO COCTaB/IACT
COTBIE JIONH CeKyHIbL Bpemst paspana sasucut ot C7 m paBHo,
Kak npaswio, 0,2—1,0 ¢ [6, 8].

IIpu mcronb30BaHNM pexuMa AB; MOXHO NMPHMEHHTL CXEMY
ALC, B KOTOpOI IOpOr-CpaGaThiBaHUs YCTAHABIMBAETCS aBTOMA-
THYECKM 32 CUeT NOsBJIeH s ceTodHoro Toka [8].

Ilpumevanne. Cmpozo 2080ps, € IMOM CAY4GE PEXUM 6ydem
yxe He AB;, a AB; NOCKOMbKY O2PGHUMEHUE CEMOYHO20
MOKA 803MONHO MOTBKO NPU NORENEHUL HESHAUUMENLHO20
(2—5 mA) «ynpasnsioweeo» cemouHo2o MoKa.

Ho npakTAYecKu 3TOT MPHHLKI Cebsl OnpaBJbIBAeT, TaK Kak
Np¥ MajbiX TOKax KavecTBO CHIHAJIA OCTAaeTcsi B JOMyCTHMBIX
npenenax. IIpuMep Takoit cxemsl IoKa3aH Ha puc. 6.2. I1pu nepe-
Kayke HAIMYHE CETOYHOrO TOKa BBI3HIBAET IOSIBJICHHE HATIPAXE-
HHsI 3BYKOBO# 4aCTOTHI Ha BTOPHYHO# 06MOTKe TpaHchopMaTopa
T1, KOTOpOE BHIMPSMIIAETCS M MCIO/IB3YETCH KaK YNpaBJsionee
nanpsxenne ALC. Konnencaropsr Cl, C3, C4 u mpoccems L1
dunsTpylor BU-HanpsxeHue.

IpakTiueckas peaan3alys 3TOro NPUHLIMIA JaHa B OIIUCAaHAH
yowmreneit [48]. Ilpu ucrnonb3oBaHUH AAHHOTO METOAQA Heob-
XOIMMO MCKJIIOUMTb BCE CONMPOTHBJICHUA B LiENH YINpaBiIsiome
CeTKH, 4ToObl «yMpaBJsiomuii» CeTOYHbIH TOK HE BBHI3BIBAJI yBE-
JMYEHUE CMEIIEHNs | YXyHIIEHus Ka4ecTpa CUraana. Tak BeImon-
HeHBl CeTouHbIe UenH B dupMentoM yeumrene ETO 91 [48].

R2
50

Bxon ¢———¢  cs
VD1 °1"" L1 ST4700

Puc. 6.2. Cxema ALC ¢ aBTOMaTVHeCKOH ycTaHoaKoﬁ nopora cpabaruiBaHns

7. UENU NUTAHURA
SKPAHHOMN CETKM

DKpaHHas CeTKa depe3 KOHICHCATOp COEMMHEHa C Maccoil U
umeer HyneBoit BU-norenuman. IlostoMy oHa sBiIsieTCs aMeK-
TPOCTATHYECKUM 3KPAHOM MEX]y BXOIHOIl M BBIXOIHOM LIEMBIO,
ocnabinss CBA3b MEXAY HUMHM U YMeHbLIasA MPOXONHYIO EMKOCTb.
D70 MO3BONAET PEASIM30BATh BHICOKHH KO3GOUIMEHT yCHIEHHS.

OT BeIMYHHDBI IKPAHHOTO HANPAKEHNA 3aBHUCHAT:

* KPyTH3Ha;

¢ X093 pHIMEHT YCWICHHS 1aMITBL.

TToatoMy [uisi ee ITUTaHHUS CIEAYET MCNONb30BaTh CTaOHIN3H-
pOBAHHOE HanpspKeHue. DKpaHHas CETKa ABJIAETCH HE TONbLKO
HoTpebUTENEM 3MIEKTPOIHEPINH, HO U €€ MCTOYHUKOM [44, 45].
IIpnunnbl 3TOrO SABJICHHUA ClENYIOILHE,

Bo-nepshIX, 5KpaHHAA CETKa NPUHUMAET 9acTb TIOTOKA 3JIEK-
TPOHOB, UCITYCKAaEMBIX KaTOOM, KOTOpEIe 00pa3yioT NpsMOif TOK
(TOK OT MCTOYHHKA).

Bo-BTOpBIX, OHAa CaMa MCITyCKaeT JMEKTPOHEI 33 CYET MepBUY-
HOIt M BTOPHYHOIl 3MHCCHH, KoTopas oOpasyeT ofOpaTHBIA TOK
(TOK B HampaBJeHUM HCTOYHUKA IuTaHus). Bropuunas smuccus
(nwmm nuHaTpOHHEI 3 dEKT) NOABAAETCS, KOIAA YAAPHBIIMICS B
CETKY 3JIEKTPOH BhIGMBAaeT U3 Hee HECKONBKO 3NEKTPOHOB, KOTO-
phle 3aTeM JBIXYTCA K aHOLY.

HaMepsieMilii TOK 5KPaHHOM CETKH ABJIACTCH anreﬁpanqecxoﬁ
CyMMO# TIPAMOro ¥ oOpaTHOro TOKOB. B 3aBHCHMOCTH OT psiia
(daxTOpOB pE3YNBTATOM CYMMHMPOBAHHSI MOXET OBITB MPSIMOIf,
Hy/1eBol Wwin oOGpaTHBIH TOK.

B HacTpoeHHOM KOHType (NpH BBICOKOM COINPOTHB/ICHUM
HArPY3KH) MIHOBEHHOE MHMHHMANBHOE aHONHOE HANpIXECHHEe
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CTAHOBHTCSI COMOCTABUMEIM C 3KpaHHBIM HalpsKeHHEM, H TOra
ceTKa HayMHAeT «OTOHpaTh 3MEeKTPOHH Ha cebs», MHUUUMPYS
NpsIMOIi TOK. 3AECh OHA — MOTPEOUTEIb DNEKTPO3HEPTHH.

Ecnu nHa anone orcyrctByer BU-HarnpsixeHune WM OHO HE3Ha-
YUTENbHO, TO CO3NAIOTCS YCIOBMA IS oTOOpa 3MMCCHOHHBIX
3NIEKTPOHOB OT 3KpaHHO# ceTku. Torma, Kak rnpaBuio, o6paTHLIA
TOK IIPEBBILIAET NPAMOM, K CETKA CTAHOBUTCS HCTOYHHKOM 3J€K-
TPO3HEPTHH.

Ecim ne obecnieunth i o6paTHOrO TOKAa JOCTATOYHYIO
HArpy3Ky, HalpsCKCHHE HA 3KpaHHOM CeTKe IOBBICUTCA. DTO MpH-
BelleT K YBEJIMYEHMIO KPYTHU3HBI JIAMIIBL ¥ POCTY aHOMHOTO TOKA,
KOTOpBI, B CBOIO OY€pEHb, YBEIHYUT BTOPHYHYK) 3MHCCHIO.
JlaBunooOpa3sHblil npouecc, UISuiicss HOMU CEKyHABL, MOXET
HPOMCXOMIUT, NOKa He cpaboraer 3ammra MAW, IpU €€ OTCYT-
CTBHH, JI0O BBIXOJA JIAMIIBI U3 CTPOSI.

Ilo3TOMy MCTOYHHMK 3KpaHHOTO HaNpsKEHUS NOKEH OZHO-
BPEMEHHO SBJIATLCA U NOTpEOUTENEM TOKA.

Coser. [lna uckniouenus enusnus OuHamMponrozo 3dppekma
3a600-U320MOGUMENL PEKOMEHJyem Rumani 3KPAHHYIO
CEMKy OMm UCHMOYHUKA C GHYMPEHHUM CONPOMUGNEHUEM
3—5 kOm [30, 31, 32].

B TakoM ciiy4ae HelTpaaIn3alusa QMHaTPOHHOro 3¢dekTa 06e-
crieynBaercs 6e3 IOonoMHUTENbHbBIX Mep. Beimonnenue 3Toro ycno-
BHA (Ip1 HeGONBIINX TOKAX) obecreYuBaeT Leroyka NoaynpoBo-
HHKOBBIX CTAGMINTPOHOB.

Momsbie cTabHUIM3aTophl HaNIPSKEHUSA, KOTOPbIE MOTYT OITHO-
BPEMEHHO OBITh IIOTPEOUTENSIMU TOKA, IOCTATOYHO C/IOXHBI U HE
NOJyYHUIM IIpOKOro pacnpoctpanenus. [Ipome, korna QyHKLuIO
KCTOYHHKKA M NOTPeOUTENSA 3IEKTPOIHEPIUM BHINIONHAIOT pa3iny-
Hble 351eMeHThI (puc. 7.1). Ilogo6bHble peleHns BCTPEYaloTcs 1 B
(pupmeHHbIX yormTensix [S].

MaBa 7. Lienu nutaHms sKpaHHOMN ceTkn 63

Puc. 7.1. Cxema nuraHms SKpaHHON ceTku

Ipnmeuanne. B cxeme ucmournux numanus omaoeneH om emopoti
cemxu duodom VD1, noamomy npu nogsiliienuu IKPAHHO20
HanpsXeHus NOCIEOHee He nocnynaem 6 CmabuL3amop.

BeicokoBonbtHBI quos VD1, paccunTanHBlil Ha coof'BeTCTBy-
IoIee HaNPSDKEHNE, 3allMIIaeT MICTOYHMK IMUTaHUS JaXe B ciTydae
3aMBIKaHMs 3KpaHHOH ceTku Ha aHoi. Ho 3a cyer npumeHenus
NpeaoXpaHuTesibHoro auona VD1 MCTOYHMK 3KpaHHOrO Harnpsi-
XCHHA CTAHOBUTCS BBHICOKOOMHBIM. Ilo3TOMY mapajurenbHO BTO-
Ppoii ceTKe INOJKJII0YaeTCs OTHEIbHBII NOTPEOHUTENb INEKTPOIHEP-
run — pesuctop R1, kotopoii noykeH 6b1Th 6€3MHAYKTHBHBIM.

Kak yxe ynomunanocs, HeobxoMmas BeIH4YKHa COITPOTUBIIE-
HMsA R1 ykasaHa B macnopre paguonamIbl ¥ o6bIYHO paBHA 3—
5 kOm [30, 31, 32]. Ecim 3Tu maHHBlE OTCYTCTBYIOT WIH €CNH
HEeoOXOMMO YMEHbIIMTh MOMIHOCTh AHTHAMHATPOHHOTO COIPO-
THBJIEHHS, €r0 MOXHO NOROOpaTh 3KCIIEPUMEHTAIBHO.

IIpu noxGope BenuyuHE R1 17151 KOHKPETHOM JIaMITHI K 3KpaH-
HOIf CeTKe NOIKIOYaloT BOJBTMETP M 3aTeM IIpoBEpsioT paboTy
C TOKOM IIOKOSl NpH OTCyTCTBMM BY-HanpsokeHusi Ha aHoAe.
Hamnpsxenne Ha 3KpaHHOI CeTKe He NOIXKHO Bospacrtats. Ecnu
3TO NPOUCXOINT, TO yMeHbInaloT BeyurHy R1 o Tex nop, roka
HaIpsDKEHNE He CTabwmanpyercsl.

B kavecrBe R1 yno6HO ucrionb30BaTh napamiesibHOE BKIIOYE-
aue 2 Bt 100 kOmM conporusirennit MJIT. Ilpu 3ToM jierko ymMeHb-
marts BenquunHy R1 Bo BpeMsi peryiupoBKHM, ITOAKIIOYas HOION-
HUTENbHBIE TapajvieNibHble CcorlpoTuBieHusa. B OonblimHCTBE
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cly4yaeB HeoOXofuMas BeJIMYMHA aHTHAMHATPOHHOIO CONPOTHB-
neHus Haxomutcs B mpegpenax 5—10 kOm.

Bmecto R1 MOXHO TIpUMEHMTD Ta30pa3pAMHbIA CTabWIMTPOH.
Taxoit noTpeGUTeNb IHEPTHH UCTIONE3YETCS B (PUPMEHHDIX YCHITH-
tensix ETO 918 u ACOM 2000 [5]. Takke BO3MOXHO HCTIONB30BA-
Hue Bapuctopa [46] 1in nemnoYky MOMHBIX NOJYTIPOBOAHUKOBBIX
crabuwmrponos. Ho pesucrop — caMplil POCTOM ¥ HAIEXHBIH
cnoco6. Iloteps 10—20 BT, KOTOpBIE MOCTOSHHO PacCEUBAKOTCS
Ha HEM, JUIS YCWINTENS HE CYIeCTBeHHBL

Conporusnenre R2 (puc. 7.1) siBisgercss aHTUIIAPA3UTHBIM, a
TAKXe CIYXHT IS OTPAHMYEHHUS TOKA KOPOTKOrO 3aMbIKaHUs!.

MwumamnepMerp PAl mpu 3ameproil jamme MNOKashIBACT
TOK, TeKymuii yepe3 conpotusnenue R1. MHorra ato nonoxenue
CTpEJIKM Ha3bIBAIOT «HCKYCCTBEHHBI HOMb». Korna Ha aHonie uMe-
eTcs goctaTrouHoe BU-HanpspkeHue, IKpaHHas ceTka «otbupaer»
3NIEKTPOHBI Ha cebsl M CTPEJIKA OTKJIOHAETCS BIIPABO OT «HYJIs» Ha
BEJIMYMHY NPSMOro TOKA.

IIpu orcyTcTBUM Ha aHoze BU-HanpspkeHus, a TAKXKE €C/IM OHO
HE3HAYUTEJIBHO, CTPeJIKa OTKJIOHSIETCA BJIEBO, TaK KaK INPH HaM-
ypH 06paTHOrO TOKA IKPAHHOI CeTKn NMoTpebiisieMblil CONPOTHB-
nenneM R1 Tok ot ctabuinsaropa yMEHbIIASTCS.

8. LLENMU AHOAHOIO NUTAHUSA

8.1. CxemMbi aHOAHOIO NUTaAHUSA

BapuaHThl Lieneil aHOAHOro NUTAHUR

Iens aHomHOro nutanus [7, 35] MoXxeT ObITh BHIIONHEHA:
* 110 napanenbHoii cxeme (puc. 8.1);
* 110 TOCJIeIoBaTeNbHOIM cxeMe (puc. 8.2).

NMapannensHas cxema

B napaJiebHOl CXeMe JlaMIla, KOHTYP M aHOIHBIH JpOoCcCeb
L1, xotopstit ornensier BU-HanpspkeHne OT MCTOYHMKA NUTaHUA,
COEIIMHEHBI TI0 BHICOKOM YacToTe napauieibHo. IloaroMy xpoc-
cejlb BIMSET HAa MapaMeTpbl KOHTYpa: YBEJIHUMUBACT €T0 HAYab-
HYIO EMKOCTb ¥ YMEHBIIAET HHAYKTUBHOCTD.

Iina ocnabneHuss BIMSHMS HPOCCENs €ro HMHIYKTHBHOCTb
nomkHa 6erte B 10—20 pa3 Gosbule MHAYKTHBHOCTH KaTyLIKH
KouTtypa L2 na Hu3meii paboeit yacrore.

Hanpumep, 8 ycwmrenie KENWOOD TL-922 ero uHIyKTHB-
HocTh pasHa 160 MxI'H [6].

L1 Cr 12

Ea
II Cen ; I ; c1 c2

Puc. 8.1. MNapannensHasi cxeMa nuTaHus aHogHoHA ueni
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Coser. Ymobv: ymenvuiume emxocmov 0poccens, Onuxuue K
anody 10—15 eumkoe evinonusiom ¢ wazom 1—1,5 mm. A
cam dpoccens NO 803MOXKHOCIU YOGNAIOM OM CHEHOK KOp-
nyca. Emxocme dpoccens obviuno Haxooumcs é npedenax
5—10 nd.

HHAyKTUBHOCTE pOCCcensi BMECTe C pacripellelleHHOM eMKoc-
TBIO obecrieyrBaeT NOSABJIEHHE YaCTOT NOC/IeAOBATeNbHOIO Pe3o-
HaHca (B JaibHelileM — pe30HAHCa), HA KOTOPBIX €ro CONMPOTHB-
JIeHie pe3KO yMeHbIuaeTcsi. BbicOKoe BLIXOAHOE COMpPOTHBIIEHNE
JIaMIIbl, ITapaJUIeIbHO KOTOPOM NMOAKIIOYEH ApocceNb, He ociab-
JISieT ero pe3oHaHCHBIX CBOMHCTB.

Ilpu coBmagenun paboueil 4acTOTHl M PE3OHAHCHON YaCTOTHI
Ipoccelisa OH HauuHaet nponyckars BU-Tok, HarpeBaeTcs U, B XyA-
LIEM CydYae, BbIXOOUT M3 cTposl. M3-3a 3TOro yCWIMTENbHBLIH
KacKaJ Ha pe30HAHCHBIX YacCTOTax JAPOCceNs AeflaeTcsi HepaboTo-
cnoco6HbM. TTOTHOCTEIO HCKITIOYHTh PE30HAHCHI APOCCE/Is BO BCEM
KB-ananasone (1,5—30 MI'n) nocrarouso TpyaHo. Eciu ycumm-
TeJb NPeAHa3HavyeH sl paboTel Ha y3KHX yYacTKax AMana3oHa, TO
NoAGOpOM 4HC/Ia BUTKOB NOOHMBAIOTCS PACIIONOXEHHS PE30HAHC-
HBIX YaCTOT MEXIy Auana3oHamy. B ciyyae, Koraa Kackaj J0OKeH
repekpeiBath Bech KB-AuanasoH, yaile HCTIONb3YIOT HECKOJBLKO
Ipocceneil Wi nepekimodaeMbii mpoccenb. IlepexmodaeMsrit
Ipocceib npuMensiercs B yeumressix ETO-91. u ACOM-2000 {1].

MocnepoBarennbHan cxeMa

B nociefopareabHoOit cxXeMe JaMila, KOHTYp M aHOTHBIH
Apoccenb BKIOYEHB! nociaenosarenbHo. Ilo Beicokol 4acToTe
Jpocceiib NPHCOEAMHEH NapajUIebHO HHU3KOOMHOM Harpyske
(antenne). IllynTnpoBaHMe Apoccensi ee HH3KUM CONPOTHBIIE-
HueM (50—75 OM) 3HauuTENBHO ociabyser B HeM Pe30HAHCHbIE
sienenns. UHAyKTUBHOCTh U rabapyuThl npoccens MoryT GbiTh B
3—>5 pa3 MeHbllI€, YEM B NpelbiayIneii cxeMe. '

magea 8. Llenn aHogHoro nuTaHus 57

C1 C2 <11
H Ea
cSﬂ Vs

Puc. 8.2. NocnenosarensHas cxeMa nTaHmnsl aHOAHOM Lierny

Emkocts apoccens Hekpuraa. Ho B atoit cxeme Ha KIIE (kon-
JieHcaTop TepeMerHoi emMkoct) IT-kouTypa K BU-HanpsoxeHuio
npubapnsercs HanpsokeHue nutaHus E,, no3ToMy 3a30p B HHX
HOMXeH ObITh 3HaYMTENLHO 6Gonpine. M3-3a 3TOro pesko Bo3pac-
TaloT rabapuTtel IT-KOHTYpa ¥ yCMIIMTENS B LIEJIOM.

His yctpanenus aHogHoro Hanpsokenus Ha KITE nocneaosa-
TEJIbHO C HUMH MOXHO NPHCOEIUHHUTD Pa3fieJINTENbHbIE KOHIEH-
caropbl. x emkocTh maomkHa 661t 8—10 HP. OHu OynyT uMeTh
OoJbinvie rabapyThl 1 CTOMMOCTb, TaK KakK JOJDKHEI paccerBaTh
3HaYUTENbHYIO PEaKTHBHYIO MOLHOCTb.

NpuMmeneHne cxem

IpenMymecTBa ¥ HeIOCTATKH KaXIOH CXEMbI ONPENENSIOT HX
TNIpAMEHEHHE.

B napaanenbHOH cxeMe OTCYTCTByEeT AHOMHOE HaNpsKEHHE
Ha peranax II-koHTypa, moatomy oH ympomaercs. Ho tpeby-
ercs Gosiee CIOXHAash KOHCTPYKLMSA Apocces, U3-3a €ro pe3oHaH-
COB NOSBJISIOTCH «IOPaXeHHbIe YaCTOThl», HaYalbHAsA €MKOCTh
Ha aHogze Bo3pacraer Ha 5—10 n®. Ho cxema onpasjaHa, ecii
ycuIMTenb paboTaeT Ha y3KMX y4acTKax Juarna3oHa ¥ pe30HaHChI
MOXHO Pa3MeCTUTb MEXTy HUMH. PHPMEHHBIE YCHTHTEII! BBINION-
HEHHI ¢ mapaJuiesibHol cxeMoii aHofHoro nuranus [1, 4, 6].

B nocaenoBaTelbHOM cXeMe 3HAYWTENLHO YIPOIAETCS KOH-
CTPYKUHS KPOCCENis, B HEM UCKHOYAIOTCS. pe30HAHCHBIE SIBJICHHS,
¥ HavaJbHast eMKOCTh Ha aHone yMeHbmaercs Ha 5—10 n®. Ho
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yaBoeHHoe HanpspkeHue Ha KITE Bbi3bIBaeT yClnoXHEHHE M yBe;
smyenune rabapuros I1-xkoHTypa. Mcrons3oBaHue Cxembl LIENECO-
06pasHo [42], ecnu ycunMrenb NOMXKEH MEPEKPHIBATh BECh IHana-
30H 1,5—30 MTI'u 4 Het orpaHudeHust no rabapuram (Hanpumep,
B NpodecCHOHANBHBIX YCHIMTENSIX Ui pamioctanumit P-140,
P-161).

8.2. Mposepka 4acToT NocnenoBarenibHoOro
pe3oHaHca apoccens

Ilpumedanne. Onpedenerue pe30HAHCHbIX YACMOM HEoOX00UMO
MOMKO NPYU NAPALIENbHOM NUMAHUY GHOOHOIE Yenu, max
KAaK 6 nocnedoeamenvroll cxeme OpoCcenb 3aUyHMUPOsan
HU3BKUM CONPOMUGNEHUEM HA2PY3KU U €20 PE30OHAHCHL He
6bIPAKEHb.

Tlpu nipenBapuTeNbHOMN NPOBEPKE PE3OHAHCHEIX YaCcTOT MOJY-
YaloT aMIUMTYAHO-YaCTOTHYIO XapakTepucTHKy (AYX) npoc-
censi L1. ina atoit uenu npumensiercss AUX-merp wim I'CC u
mwuBonbT™MeTp (puc. 8.3, puc. 8.4). Pesucroprl R1 u R2 npe-
OATCTBYIOT PEFMCTPAlMK «IOXHBIX» PE3OHAHCOB, KOTOPbIE MOTYT
MOSIBUTECS TIPH YYaCTHM MHAYKTHBHO-eMKOCTHBIX mienel npubo-
pos. IlpeasaputenbHyio MpoBePKy yHOOHO HesaTh OTHENBHO OT
IT-koHTYypa, 4TOGBI OH HE MEIlA]l BUIETH PE3OHAHCHI.

Puc. 8.3. Cxema ans npeasapmTe/IbHOro
onpegeneHUs Pe3OHAHCOB APOcces

masa 8. Lienn aHoaHOTO MUTaHUSA 59
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Puc. 8.4. AMNnMTYyQHO-4aCTOTHast XapaKTepucTuka Apoccens

Jlns ynaneHusi pe3OHaHCHOM YacTOTHI 3a mpenenbl pabodero
[Mara30Ha U3MEHAIOT MHIYKTMBHOCTh HPOCCENs, a MPHU CEKUH-
OHHOM HAMOTKE — TaKXe KOJHYECTBO CEKLUMHM M YHCIIO BUTKOB B
KaxJ0i CEeKLIMH.

B suTeparype yNOMMHAETCH, YTO Ul YCTPAHEHWsS PE3OHAH-
COB MOXHO MCHOJb30BaTh B JPOCCENE BBHICOKOOMHBIH IPOBOL.
HepocraTok 31010 crnocoda — AepuuuTHOCTh MPOBOJAA U YMEHb-
wenne nobporroctu u KI1JL TI-KouTypa (Tak kak no BY mpoc-
cenb npucoeauHe napawiensHo IT-koHTypy). Ilo atum nputu-
HaM JaHHBIHA crocob He MoNyyil IHPOKOro pacrpoCTPaHEHHS.

Tlpu ycraHOBKe HPOCCENS B CXeMy 33 CHEeT MPHCOCIMHEHHOTO
napauiensHo IT-KOHTYpa ero pe30HaHCHAs YacToTa NOBLIIAETCH.
JIns ee yrouHenus takxe ucrombsyercs AUX-merp wm I'CC u
MwuIHBONLT™METp (puc. 8.5, puc. 8.6).

Rt —“—‘m"""' R2

300 | Cr L2 Cs 300
oy
R3_] Ré
lj h3 7! c1 Z! cz{ |eg

Puc. 8.5. Cxema nns onpeaeeHns pe3oHaHCHOM 4acToTs! Bpocce/ist
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Puc. 8.6. AMNAIMTYHO-4ACTOTHaS XapaKTepucTyka KoneBarenbHol cucTemb
C NMPNCOEAUHEHHBIM aHOAHLIM APOCCeNeM

Dra npopepka Gonee TPynoeMKas, YeM Mpenbiiymas, Tak Kak
HeOBXOIMMO MocTosHHO moxctpauBarh IT-kontyp. Ho Ha nan-
HO# CXeMe JOCTaTOYHO MPOBEPHUTH TONBKO Pe30HAHCHOOMACHLIH
yuactok. Ecnu nocne mpucoenuHeHus [T-KOHTypa pe3oHaHCHas
YacToTa CAMIIKoM Hpubimixaercss K pabodeMy AUManasoHy, TO
HeoOXOIMMO MIPONOJLKUTh PEryIMPOBKY YHMCI/Ia BUTKOB APOCCENs.

s monyuenuss AYX KonebarenpHo#M cuCTeMBl IPH OTCYT-
creuu I'CC B KauecTBe W3MEPMTENBHOrO reHeparopa MOXHO
HCIIONb30BaTh «PacKpbIThil Ha Nepenady» (PUpMEHHBIH TpaHCHU-
Bep (pHc. 8.7). Ho 3necs creayer cobmonars 0cTopoxHoCTb. IIpu
pe30HaHce Apoccens 4epe3 Hero MPOXOIUT MOYTH BCSA BHIXOAHAS
MomHocTh yewmarens. [ToatoMy ¢ TpaHcuBepa CleAyeT NoxaBarh
MMHMMAaJILHO BO3MOXHBII 71 M3MEPEHMs! CUTrHaJL.

TRCVR ™

-

Puc. 8.7. Cxema L1591 TONHOIO ONPEAeNeHUst DE30HaHCHbBIX YacToT APoccesst
¢ roMotLibio TpaHcuBepa

9. AHOAHbIX UCTOYHUK MUTAHUA

Pacuer TpancdopmaTopoB 610Ka IMTaHuA AOCTATOYHO MOA-
pOGHO M3/I0KEH B JIMTEpaType, IOITOMY 3ECh HE IPHBOIUTCA.

JUia BHINpAMJIEHUsS. AHONHOIO HANpsDKeHHMA MCIOMb3YeTCH
MOCTOBas1 CXeMa MJIM NapaJlIeNIbHaA CXeMa yIBOCHMA. B ¢pupmen-
HBIX YCWINTENSIX IPUMEHSIOTCA obe cxemsl [1, 4, 6].

Bempsavurers KENWOOD TL-922 u AMERITRON-572
B0 MHOroM moxoxu (puc. 9.1, puc. 9.2). OHU BBIIONHEHbI 1O

= C25 Q R22

T +3100B 0,7A

C1 .J.= QFH C8=—=

C2== rR2l Co=

=czs§ln23
C3z= g3 | c10= =cz7gn24
Cld=p= R4 | Clii = C28

CS5= Rs | Ci2= 029 R26
ce== ge | c13= ==c30|jn27
CT== rrlcla==% [jnu-' == (23 ==C3 gnzs

R20

: 0,68
{ PAY =L 24 == c32| | res

R19 1,5« R21

ci5 1
C1...C24 -0,01mx R1..R14 -470x

€25 ...C32 - 200mx 400B R22...R29 - 47k
Puc. 9.1. Bunpsmutefib aHoAHOro 610ka NUTaHus yeunmTens KENWOOD TL-922
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Puc. 9.2, BoinpsiMurens aHoAHOr o 6510ka NATaHnS YCHiuTenst
AMERITRON AL-572

CXeM€ C yHBOEHHEM HalPsIKEeHUS ¥ paccyuTaHbl Ha TOK 10 0,7 A.
BrmipaAmuTenbHble QUOABI JUIA YBEMYEHUs HAOEXHOCTH 3aIlyH-
THPOBaHbl KOHAECHCATOPaMH, NONIOMAIOIIMMH MTHOBEHHbIE ITUKH
NEPEHAIPSKEHUA B CETH, KOTOPbIE MNOABAAIOTCSA NPH NEePEXORHBIX
npoueccax. Takde nuKu HanpsokeHus B 2 1 Gonee pa3 npesbl-
1HAIOT €r0 HOMUHAIBHYIO BEJTHYHHY.

B TL-922 puopbl 3allyHTUPOBAHBI PE3MCTOPAMH BEJHMYH-
Ho# 470 xOM Uit paBHOMEPHOTO PacIIpeneNieH!s HANPSXEHS.
Hexkoropeie Turibl aonoB He Tpebyiot myHTHpoBaHus. Hanpumep,
IN5408 B AL~ 572 (puc. 9.2) i oreyectennsie K257, KJ1258.

EmKocTH crnaxuBaongix GuibTpoB 06pa3oBaHbl MOCIEAOBA-
TEJILHBIM COEAMHEHHEM 8 M 9 3IeKTPONIUTHYIECKHX KOHAEHCATOPOB

Masa 9. AHOAHLIN UCTOMHKK NUTAHUNA 63

200—220 Mr® x 400—450 B. Jlna paBHOMEPHOrO pacrpenene-
HUA HaIIPSKEHNUA OHM 3alIyHTHPOBaHb! CONpPOTUBIeHMsIMU 100—
150 xOm. Dt Xe pe3ucToph! Crioco6CTBYIOT GHICTPOMY paspsiy
KOHAEHCATOPOB I10C/I€ BHIKIIOYeHus 6710ka nurauusa. CymMapHas
€MKOCTB Ha BBIXOA€E BHIIIpSMUTENE paBHa puMepHO 25 MKD.

JU1st KOHTpOJIA 32 aHOAHBIM HaNPAXKEHHEM NPUMEHEHb! OTHO-
TUIHBIE JEMUTENN HalpsokeHusA. Vi3MepeHue aHOZHOro TOKa
MpOHU3BOIHTCA NPpHOOPOM, BEKIIOYEHHBIM B Pa3pbiB LENU y OTPH-
LaTeJIbHOro Nojoca UCToYHKMKa nuraHus. Conporusienre R1 u
R2 (pauc. 9.2) yMeHbIIaeT TOK KOPOTKOT'O 3aMbIKAHHS B TIEPHOX 10
cpabaTbIBaHus 3AUIUTEL

B ycumrene ETO 918 BuIpAMUTEN BBRIIOIHEH 110 MOCTOBO#M
cxeme (puc. 9.3). CymmapHas eMKOCTh Ha Bbixoge — 24 Mr®. ITo
CPaBHEHMIO C MpenblAYLIIMMH CXeMaMH ero 3aumra 6onee coBep-
1eHHast. Kpome orpannynTensHeix conpotusaeHuii R30 u R37 u
npenoxpauureneil B ueru 220 B FU3 u FU4, 610k nutanus cHa6-
xeH pene K1, KOTopoe npy nNpeBLIEHHM TOKa B aHOZHOHN Leny
KonTaktamu K1.1 u K1.2 pasprisaer uens nepsuaHoii o6MoTKH
TpaHcdopmarTopa.

Crabuwmrponst VD21 1 VD22 3anmmaior pesucropsl R35 u
R36 or Toka KOpOTKOIO 3aMBIKaHHs B NMEPHOX O cpabaTriBaHUA
samutel. Pesucropel R38 u R39 orpannuMBaioT IMycKOBOH TOK,
3aTeM OHM 3aMbiKaloTcsi KOHTakTamu K2.1 u K2.2. Ecim Kopor-
KO€ 3aMbIKaHHE B BBIIIPSIMHTENE MPOU3OILIO IO €ro BKIIOYEHYs,
TO ¥3-32 HE3aPKEHHBIX KOHAEHCATOPOB OHO MTHOBEHHO BBI3ZOBET
pOCT TOKa B nepBMYHON 06MOTKe TpaHcdopmaropa 1 cpabarbiBa-
HHE OTIENbHBIX MYCKOBBIX Npenoxpanureneii FU1 u FU2.

HenoctaTkoM pacCMOTPEHHBIX CXeM SBSIETCS OTCYTCTBHE
NPENOXPAHHUTEIbHEIX 3JIEMEHTOB B BRICOKOBO/ILTHOM nemu. M3-3a
3TOrO MPH KOPOTKOM 3aMBIKAHUM WU IPOCTpeEJIe JIaMIIbl BBIAES-
€TCst BCA pa3pylIHTe/bHas HEprus, 3araceHHas B KOHICHCATO-
pax. IlosTomy B aBapuiiHOli cHTyauuu 6osee BepOsITHO MOBPeX-
IEeHHUE JIaMIThI WIH APYTHX AeTajieil. '
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Puc. 9.3. Avoghbiti 610k nutaHus yenwsmrens ETO 91 Ha ayx namnax [Y-746

IorenimanbHas JHEprusl 3apsIXCHHOro KOHICHCATOpa

CerUL,

3=——2—(—'1 (Ix). s emxocru 20 Mx® x 3000 B oHa cocra-

2 .10-6. 2

T ﬁ—iﬂ)—og—=90ﬂm. Yrobbl npencrasuth cebe 90 JIx,

PaccyuTaeM JUIS TIPUMEPA €I0 MEXaHMYECKHil IKBHBAJICHT.

IMoTeHuMasbHas HEPrUsl MONHATOrO HajA 3eMJieil Ipy3a paBHa

9 = Py, - hy,,) Ipu BeicoTe h = 1 M 3neprimo 90 ik Oyner umeTs
rpy3 Becom 90 H unm 9 kr.

masa 9. AHOAHbIN UCTOYHUK NUTAHUA - 65

TakuM 06pa3oM, C TOYKH 3peHus1 PU3KKH, BO BpeMs paspsia
xoHpeHcaTopa 20 Mx®@ x 3000 B Boiaensercs takas Xe 3Heprus,
KaK NpW MajgeHuH rpysza BecoM 9 xr ¢ BeicOTHI 1 M. Ilpu anek-
TprdYeckoM npoboe npoboe JaMIbl 3TOT «yaap» MPUXOXUTCS 1O
BHYTPWJAMIIOBBIM KOHCTpYKUHUAM. KoHeYHO, paspymmrenbHOe
BO3/IEHCTBUE MEXaHMYECKON SHEPrMH U 3JIEKTPUYECKOro pas-
pfifa NPOUCXOAUT NO-Pa3HOMY M, CTPOrO IOBOpS, CPaBHHUBATh MX
Heyb3a. Ho olleHKa KoMM4ecTBa SHEPTUM NMOKa3biBaeT BaXKHOCTh
3aIMTHI JIaMITbl TTpH nipoboe.

MakcuMaibHO JONYCTHMBI TOK JaMmmbl NPH DpOCTpee
06bIuHO yKa3wiBaercss B macnoprte. Ero 3sHayeHue HCMONB3Y-
€TCs1 JUIS pacyeTa BEIMYMHBl OrPaHUYMTENIBHEIX COMPOTHBICHHI
B Lensax aHogHoro nutaHus (R30, R37 Ha puc. 9.3), KoToprie B
MPUHLIUIE JTOJDKHBI 3alMTHTh JIaMITy TP POCTpere.

Coger. [[n3 ygenuvenus Ha0exHOCMU HA 6biX00€ EbINPAMUIMENS
MOXHO hpumenums 6bicmpoOelicmeyiouyio  peietinyio
3auuny, nPUHLUN paboms: KOMopoti U3N0XeH 6 2aase 2.

IToMUMO 3aLIMTH OTKJIOYAIONIEE pene MOXeT GBITh HCTIONB30-
BaHO B TaiiMepe pa3orpesa  JUisi pyYHOrO OTKJIIOYEHHUS BEICOKOTO
HaIpsXEeHHs IPU PEMOHTe U peryupoBkax. Kpome aroro, B Lens
OTPHLIATEILHOTO TMOJMIOCa UCTOYHMKA MUTAHUS CJENyeT YCTaHO-
BUTH TIaBKuii nipegoxpanutess. OH uMeet 100 % HazeXHOCTb U
BBINOJIHHUT 3allMTY NPU OTKAa3€ APYIUX CUCTEM.

AHoaHBI# 010K NHTAaHNA MOXET OBITH BBINIOJIHEH BHyTpn ycu-
JITE)Is WK B OTAEIBHOM KOpIyce.

HpenMymecTsa BHEITHETO AHORHOTO OJIOKA IUTAHKS B CIIE/yIOLIEM:

¢ BeC M rabapuThl YCWIMTENSI COKpalllaeTCs MPUMEPHO BABOE,

N03TOMY €ero ynobHee pacniosiaratb Ha paboyeM MecTe;

¢ 3HAUMTEJILHO YNPOIIAETCs TPAaHCTIOPTUPOBKA YCHIMTEIS;

+ 610K NUTaHKUA MOXeT ObITh 1-¢dasHelil niK 3-Pa3Hblil;

* rabapuTsl 1 Bec 6710Ka MUTAHUS NPAKTHYECKH HE Or PAHIYEHB],

MO3TOMY MOXHO HCTIONE30BaTh JII00BIE MMEIOIIUECS eTalIH;
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+ GJIOK IMTAHKS TPOILE MOAEPHU3UPOBATh, TaK KakK IPH 3TOM
He 3aTparuBaeTcsi CaM yCHINTEIb;

* ycwmrtesnb 6€3 aHOMHOTO NMTAHKSA norpebnsier 150—200 Br,
HI03TOMY JIETKO CTabIM3MPOBaTh HANPSKEHKWE Hakala CeTe-
BRIM cTabmwmsatopoM Ha 220 B.

HengoctaToK OIMH — OoJbIIast TPYROEMKOCTD IPH U3TOTOBJIC-

HMH, HO OHA KOMIIEHCUPYETCsl yKa3aHHBIMU NPECHMYLICCTBAMU.
Ha puc. 9.4 u3obpaxeHa NPUHIUITHMAIbHAA CXEMa BHEHNIHEro
aHoAHOTro 6J0KA NMMTaNusA, pa3paboOTaHHOrO € YYSTOM BHIICYKa-
3aHHBIX TpeboBanuit [24]. ITpu oTKMOYeHHOM TyMONEpe SA2 npuc-
TAHIMOHHOE yTpaBjieHue GJIOKOM MUTaHWs 00ECrieYnBaeT pene
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Puc. 9.4. Cxema BHELUHero aHogHoro 61oka nNTaHmus
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K2, Hanpsixerue + 28 B, moctynaoiuee ¢ yCHINTeNs], BH3bIBAET
cpabatbiBaHue KOHTakTOB 2.1 1 nonady 220 B. Broyenne Takxe
MOXHO zenath TymOnepom SA2. CHTHATM3UpPYET O BKIIIOYCHHH
ceetonuon VD 2.

Buumanue. Pexum pabombi 610Ka RUMAHUA NPU KOPOMKOM
3AMBIKAHUL 3G8LCUIN OM €20 MECMA 8 CXeMe U O KOJUYec-
mea Inepell, 3anaAcerHoli 8 KOHOEHCamopax.

B ciyae, KOra KOHAEHCATophl QUIILTPa 3apAXEHBI, B peXuMe
KOPOTKOIO 3aMBIKaHHUs BBIIPAMUTEND MOXHO PaCCMaTPUBaTh KAk
IBa HCTOYHHMKA HAIpsXeHHs, paboralonmx Ha OIHY Harpysky.
On1H U3 HUX C MaJIbIM BHYTPEHHUM COMPOTHUBJICHHEM — KOHJIEH-
CcaTopBl, a APYroii ¢ GOMBLIIMM CONPOTHBIEHHEM — BbIIPAMUTEID.

To3toMy npy 3apsDKEHHBIX KOHIEHCATOPaX B PEXHUME KOPOT-
KOTO 3aMbIKaHMsl [OJABJSIONIYIO 4acTh TOKa B Harpyske obecie-
YMBAIOT KOHJEHCATOpHI, a He auoasl. Cpabateipanue pene KS mwm
npepoxpanutens FU2 npoucxomuT 3a CYET IHEPrul, HaKOIIeH-
HOIt B KOHAEHCcaTopax. TOK B BRINPAMUTEBHBIX THOXAX ¥ B LT
220 B no cpabarsiBaHUA 3aLIMTHI MPOCTO HE YCHEBA€T BO3PACTH.
TTosroMy 3neMeHTH 3amuTsl tenu 220 B B atoM ciydae He pabo-
ta1oT, I1o 9T0i npuduHe OJIOK NUTaHU UMEET MeCTh 31EMEHTOB
3aIMTBI OT NPEBHILICHUST TOKA ¥ KOPOTKHX 3aMBbIKAHUH.

Dnement 1 — pe3ucTop CTYNEHYaTOro BKmoYeHus R2 — orpa-
HUYMBAET IYCKOBOM TOK M 3alllMINaeT OMOMB! MPH 3apsiKe KOH~
JeHcaTopoB. 3alepXKa Ha 3aMbikaHie R2 pasHa BpeMeHH cpaba-
ThiBaHMs KOHTaKTOB K2.1.

DnemenT 2 — miaskuii npepoxpanurens FU1 — npexnasHa-
yeH IS 3alUThl B MOMEHT TOAKIIOYEHHS, KOTIa KOHJICHCATOPbI
ewe He 3apmxenbl. OH npefoxpanseT pesucrop R2 or rerwio-
BOTO pa3pyLIEHUS NPH KOPOTKOM 3aMbIKaHHH B OOMOTKAX Tius
BRINIPSIMATEJIE, ¥ IMOMBI ITPY KOPOTKOM 3aMbIKAHMH B LIENH aHON"
HOFO HanpsikeHus.. B 3THX Cly4asx npOUCXONHUT pE3KOe BO3pac-
Tauue Toka B uenu 220 B u Gonbuioe najgeHUe HanpAXeHus Ha
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pesucrope R2. IToatomy pene K2 ne Bkmovaercs. O cpabareiBa-
HMH MPEXOXPaHNTEINst CHTHAIN3UpYeT cBetonuon VD1.

Dnement 3 — aBTOMATHYECKUii BRIKTIOYaTeNb SA1 — cpaba-
TBIBAET, €CJIM IPEBbILICHNE TOKA WK KOPOTKOE 3aMbIKaHHE B LIETH
220 B u BO BTOpMYHOM 06MOTKE T1 NpOM3OLIO [MOC/E BKIIOYE-
HUsL, KOraa KOHTaKTh! pene K2.1 yxe 3aMKHyThI.

Anement 4 — pesvcrop R33 — npeanasHaveH Ui yMeEHbLIE-
HHSI TOKa KOPOTKOTO 3aMbIKaHHsi B aHOOHOM LIENH B NEPUOA IO
cpabaThiBaHUsA 3alUHTHL

DnemeHT 5 — MpU yBeJIMYEHNH TOKa aHoma > 1,8 A wiu npu
KOPOTKOM 3aMBIKGHWM B aHOOHOM Lienu cpabaThiBaeT peneiHbiid
asromat. Yipasisiolnee peiie K3 omovaer pesne 6nokuposku K4,
koropoe otkmoyaet pene K5, u kortaktsl K5.1 paspeiBatot 1ens
anopsoro rmuranus. Kontaktel K4.1 6nokupyior pene K4 Bo Briio-
yeHHOM cocrosHuM. Ceetomuor VD24 curnHammsupyeT o cpaba-
TBIBAHHM 3aIINTE], KOTOpas BO3BPALLAEeTCsl B UCXOIMHOE COCTOSIHUE
kHonkoit SB1. Crabuwmutpon VD23 3amnaert pene K3 u pesucrop
R34 ot TOKa KOpPOTKOro 3aMblKaHHs. KOHCTPYKTHBHO peJieiHbIH
aproMart 6onee yno6HO BBITIOIHHUTEL B KOPITyCE YCHIMTENS, TaK KaK
rpy 3ToM ceetoguon VD24 u kxornka SB1 6onee nOCTYIHBL

AnemenTt 6 — nybnvpoBaHye peefHOM 3alMThl OCYIIECTBIIs-
eTcst TaBKuM mpenoxpanuteneM FU2, Kotopeii cpabotaer mpu
OTKa3e JPYTuX CHCTEM.

Ha puc. 9.5 n3zobpakeHa KOMIIOHOBK@ BHEHIHEr0 aHOTHOTO
0J0Ka NMUTaHMSA, KOTOPBI, B OCHOBHOM, BBITIOIHEH C NPUMEHE-
HMEM HaBeCHOro moHTaxa. [leyatHerii MoHTaxX (puc. 9.6) ucrons-
30BaH TOJBKO yist BoMIpsiMuTens. Ha 3THX pyCyHKax He IOKa3aHbl
JieMeHTh! 3auuThi Ha pene K3 — K5, kotopeie Moryt GbiTh pas-
MeLIEeHbI B KOPIIyce yCHIMTES.

Pene K1 — TKE-5311[], Tpy rpynmbel KOHTAKTOB BKIIO-
yeHb! napauienbHo. K2 — PI121, Bce rpynibl KOHTAKTOB BKJIO-
yenbl napauiespHo. K3 — POC49 (comporusnenne OOMOTKH
50—60 Om). K4 — POC60 (compotusienne obmotkm 1300—
2100 Om). K5 — BakyyMHBI# 3aMbiKaTesb B1B.
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B KOpriyce BHeLUHero aHogHoro 6110ka rnutanms

+Ep —Ea

*
'_|+ + ¥ .;

el

Puc. 9.6. Cxema pacrioNloXeHUs 3/IeMEHTOB BbillpMUTENs Ha evaTHol nnare

Coser. Eciu e xauecmese ouodoe ucnoavzoeame KJA257] uau
K125811, mo wynmupyrowue conpomuenenus R4—R23 ne
mpebyromcs.

B xauectee mpenoxpanutens FU 2 ucronb3yercs cTaHmapT-
Has TUIaBKasi BCTaBKa JUIMHOM ~ 30 MM Wi MeHasl POBONOKaA,
3aKpervIeHHast MEXAY KJIEMMaMH.

JuamMeTp nposonoku Beibupaercs no taba. 9.1 [11]. Knemmut
IVl TUIABKOM BCTABKM pPacrioNoOXeHbl B OTHEJIBHOM OTCEKE,
KOTOpblii MMeeT OBICTPOChEMHYIO KPBILIKY Uisi ONEPATHBHOrO
HOCTYyIIa.
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AHonublii 610K mutanus cocrapisier 40—50 % MaccH ycu-
smresist. T1oaToMy OOBIMHO MPEANPUHUMAIOTCS fIONBITKM IO CHU~
Xeuuio ero seca. OIMMH M3 MyTeil peleHus 3TOH MpobGieMbl —
GecrpancopmaTopHblii 60K nuTaHus. B aTOM Cilyqae MOXeT
HCIIOJIB30BaThCSl CUMMETPMYHEIN JBYXIOTYIIEPMOIHBIN YMHOXH-
tesns [13, 40, 50].

[naekvie BCTaBky NpeLoxXpaHyTeneti Tabma 9.1
PaGoumii Tox, A AnameTp NPOBONIOKN, MM Marepuan
0,25 0,04 KoHcTtaHTaH
0,5 0,07 -
1,0 0,07 Mepb
2,0 0,12 -
3,0 0,15 -
4,5 0,20 -
6,0 0,23 -
10,0 0,32 Megb
15,0 0,41 -
20,0 0,45 -
25,0 0,50 -
50,0 1,0 -
80,0 1,2 -
100 1,4 ‘ -

B Hacrosimiee Bpemsi Bce OoJiee IIMPOKO NMPHUMEHSIOTCS HM-
nyJbCHbIE HCTOYHAKH NMHTAHKSA, KOTOPBIE MOXHO UCIIO/IH30BaTh U
IUIs IATaHKWsI AHOMHBIX Lienel paxuosaMmIL.

IMpu cHuxeHnu (TOJ HArpy3KOH) aHONHOrO HANPSKEHUsI
ymeHblaeTcsi K03 PUUUEHT yCuieHns paanoiamIibl. IToaromy
B TeYeHuE Mepuoja KosiebaHusi OH HEMNOCTOSHEH: NMPH MaJIOM
ypoBHe curHana KOIpQPUIMEHT ycuwieHWsi HanOONbmuK, a Ha
MUKAX — HauMeHblmit. CliencTBUEM SIBJISIETCSL NOMOIHUTEIBHOE
HCKaXeHKe YCUIMBAaeMOil CHHYCOMIB! M yBeJIMYeHUe yPOBHsI rap-
MOHHUK.

hasa 9. AHOAHBIN MCTOYHUK NUTaHKA ral

EcTb HECKOJIBKO crocoO0B CTaOMWm3alud aHOTHOIO Hamps-
XeHNsl, HanpUMep, TpMMeHeHWe yrpapisieMoro apoccenst [27].
Ho u3-3a cBOeli CIIOXHOCTH OHK HE MOJyY/IH IUPOKOro pacnpo-
cTpaHelmsl.

B (UpMEHHbIX YCHIMTEsX, PACCUMTAHHEIX Ha ONHOGA3HYIO
ceTh, OJIOK MuTaHus BHIOMpaeTcsl TaKOH MOIIHOCTH, y100B! CHM-
KEeHMe TOJ Harpy3Koil aHONHOIO HampsikeHusi He MNPeBhIIAIOo
10—15 %. Jinst yMeHbIuEeHus! «IIPOCAAKI» Ha MUKax SSB- curnana
B BHIPSIMUTEJIE UCTIOJIb3yeTcsl KoHpeHcarop 20—22 Mk®. Ilpu
TAaKOM KOHCTPYKTMBHOM pellleHHH KaueCTBO CUTHaJa HAXOMWTCS B
JonycTuMeIx nipepenax [1, 4, 6].

TeopeTudecku yBeJIMYeHUE €MKOCTH NPHMBEAET K NaJbHEH-
IreMy yydiueHuio KadecTsa curHama. Ho B ¢upMeHHBIX ycu-
murensix TL-922, AL-572, ETO 918 emkocts ¢uibTpa He mpe-
poimaer 20—22 Mx®. B yowmresix dupmel QRO oHa paBHa
41-—58 MKD.

OueBugHO, GOJIBIHHE EMKOCTH HE IPUMEHSIIOTCS, IIOTOMY YTO
C ee yBeJIMYEHHEM PE3KO BO3PACTaeT BEPOSITHOCTh paspyIleHMUs
3/IEKTPOAHON CHCTEMBI JIAMITBI DY KOPOTKMX 3aMbIKaHMSIX U 11PO-
60s1x. Tak 4TO 31€CH HEOOXOMMM Pa3yMHBII KOMIIPOMUCC.

KpoMme BhILEyKa3aHHOIO SIBJIEHUS, «IIPOCAJKa» aHOXHOrO0
HanpsiKeHust IPUBOAKUT K YMEHBIUEHUIO BBIXOXHON MOITHOCTH.

Y1o6bl «yaepXaTb» aHONHOE HAMpsDKEHMe IOf Harpys3Koi
HA HOMHMHAJILHOM 3HavyeHuH, 6e3 HarpysKu ero yBeJIMYMBAaIOT Ha
25—40 % ppuue Homunana. Hanpumep, B ycwmrenax ETO 91 B
u ACOM-2000 1a anoas I'Y-74B nopaercst 2850 B (ripu nacroepT-
HoM 3HayeHuu 2000 B) [4].

AHojnas U30JsILMs JIAMITBI pacCYMTaHa Ha MPUMEPHO yIBOEH-
HOe HOMUHaJILHOe aHOoHOe HanpsixeHue. IToaTomy Ha 3amepToi
JlaMITe MOBBILIeHHOe Jaxe Ha 40 % mnuTaollee HaIpsKeHUE He
BbI30BeT MpoGosi. C pocTOM TOKa aHOfa MUTAOLIEee HanpsoKeHue
13-3a IPOCaKi» YMEHbIIAeTcs: 10 6e30MacHOM BeIMIHHDL



72 Younureny MOLIHOCTW IOOUTENLCKUX paanoCcTakLni

Hpumeyanve. B aumepamype makxe yKkasbi6aemcs Ha 0ony-
CMUMOCHb NPEBbILUEHUS YKA3AHHO20 8 NACNOpHe GHOOHO20
HANDSLKEHUA ONA 2eHEPAMOPHbIX JAMI MANOi U cpedneri
MOUWHOCHIU NPU COBMO0EHUL OCMANIbRbIX napamenpos [35].

Hawnyuinue pesynsrarsl 6yayT py HCIIONB30BaHNUM TPpeX(hasHOro
HCTOYHUKA, TJie JIETKO JOOUTBCS «fpocaiku» He 6onee 5—10 %.

10. KOJIEBATEJIbHAS1 CUCTEMA

Bupgpt KonebaTenbHbIX CUCTEM

V konebareawnoit cucremnl (KC), KoTopasg HaxomuTCsd Ha
BBIXOJIE€ YCJIMTEISI MOIIHOCTH, YeThIpe GyHKLINH:

* TpaHcOpMUPOBATh CONPOTUBJIEHIE AHTCHHBI B SKBUBAJICHT-
HOE COMPOTUBJICHUE HATPY3KH JIAMIIBL;

¢ KOMIIEHCHPOBaTh PEAKTUBHYIO COCTABJISIOIIYIO Harpy3Ky;

* 32 CYeT HEPruy, 3aaceHHO B KOHTYPE, BOCIOJHATL HENO-
CTAIONIYIO YACTh MepHojia npy paboTe ¢ OTCEUKOM aHOAHOrO
TOK3;

 [10/1aBJISTh TAPMOHUKH OCHOBHOM YaCTOTHL.

B xauectse KC, Kak npaBwio, UCTIONB3YyeTCs NapauiebHbIH

KoJebaTeapHblil KOHTYP C pa3MYHbIMA BapHaHTaMH BKJIIOYECHHS.

MapameTpbl Kone6arenbHbIX CUCTEM

KonebatenpHylo CHCTEMY XapaKTEpHU3yIOT CJeAylomue mapa-
MeTpBbI. ‘

1. PesonaHcHas 4acToTa fpg;.

Pe3onaHcHas 4acToTa NapauleNIbHOrO M MOC/Ief0BaTelbHOro
KosebaTenpHOro KouTypa npu nobporsoctn Q > 10 onpenens-
ercd 110 popmyie

sy = | (10.1)
PESMI) = \ 'L pperen Conay” -
2. Koadppunuent pnantpanuu K.
I r.n%
K, = +—L-2L, (10.2)

II'.BBIX

IDL'V
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rne Irpy “— TOK FapMOHMKH Ha BXOJ€ Koneb6aTebHOM CHCTEMBI;
Iy — TOK OCHOBHOM YaCTOTBI HA BXOJIE;
Iy pp1x — TOK TAapMOHHUKY Ha BXONE KojeGaTenbHOM CHCTEMBI;
Igp;x — TOK OCHOBHOI YaCTOTbI HA BBIXOJIE.

Hanpumep, ua Bxone Irpy = 0,5 A4, Ipx = 1 A, Ha sbixOne
Irppx = 0,05 A4, Iy =09 4. :
0,5
Ko =505~
0,9

3. JoGporrocts 0.

Jo6poTHOCTS — 3TO OTHOLLEHHUE 3AMIACEHHOM B KOHTYpE 3HEp-
ruM (B BUAE IEKTPHUYECKOTO M MATHHTHOrO Iojeit) K sHepru,
paccenBaeMoit KOHTYpOM 3a OfMH nepuol Konebanuil. OHa onpe-
IeNSeTcst COOTHOLICHHEM:

Uy
Q—~E,~. (10.3)

rae Uy — HanpsXeHHe Ha KOHTYpe P PE30HAHCE;

U — HanpsixeHue, NPWIOXKEHHOe K KOHTYPY.

JdoGpoTHocTh HeHarpyXeHHOro koHrypa Ha KB Haxomurcs
B npenenax Qyy = 100—300. Ilpn nOMKMNOYEHHH K KOHTYpY
Harpy3KH (HaIlpMMep, aHTEHHBI) ero CONpOTHBeHHe M JO6GpoT-
HOCTh yMeHbwialoTcd. OmnmuMaibHas «HArpyXeHHas» no0por-
Hocth Ha KB Q = 10—15. C poctoM «HarpyxeHHoit» Kob6pot-
HOCTM BO3pacTaeT peakTUBHBII TOK B KOHTYPE M CHIXAETCS €ro

KIA (ng):
Ny =1- ‘é%; . (104)

[lpu Maneix 3HaYeHUsx Q yXyamaerca PWIBTPALHUA BBLICHINX
TApMOHMK, a TaKX€e HEBO3MOXHO Noiy4YuTsh 60npinoit koagdpuum-
€HT TpaHcHOpMALIMU CONMPOTHBJIEHMIA.

rnasa 10. KonebarensHas cnctema 7%

Ilpu HeW3IMEHHOM 3HAYEHHH CONPOTUBJICHHA HATPY3KM KOH-
Typa MOXHO MONYYHTb €10 pasiu4Hyio JOGPOTHOCTD. s 3toro
usmensieM enuunHH L 1 C. C pocTOM €MKOCTH KOHTYpPa H YMEHb-
IllEHHeM MHIYKTHBHOCTH (NIPH HEM3MEHHOM fppz) NOOPOTHOCTH
pacter. OcoGeHHO HADBIAHO 3T0 Habmojxaercsi Ha Auara3oHe
10 M, KOT/Ia €MKOCTh KOHTYpa BHIHYXIEHHO Noyydaercs Goibine
ONTUMAILHOM, M M3-38 GONbIIOrO PEAaKTHMBHONO TOKA KOHTYP
HarpeBaercs.

MHEMMAIBHO HeoGXomuMmas No6poTHOCTs AA TpaHcdopMma-
LAY CONPOTHUBIIEHH# ‘

0> &R (105)
R,
rae 1k — KIJL xonTypa;
Ry — 5KBHBAIEHTHOE COIPOTUBJICHIUE JIAMITbE;
Ry =~ cOTIPOTHB/ICHNE HATPY3KH.
Tak KaK ng > 0,9, a Ry >> Ry, T0 s IPAKTHUECKHX PACIETOB
JNIaMIIOBHIX ycrHTeNelt ucronssyercs Gopmya

0z J—%. (10.6)

4. Bxoanoe conpotusiense Ry

OHO NOMXHO OBITH paBHBIM COIMPOTHBIICHHIO HATPY3KH, NpH
KOTOpOM BHLIXOIHOM Kackall paGoraer B IPaHMYHOM peXuMe U
otnaer HauGONBIIYIO MOMHOCTH. JIpyrMMH CI0BAMH, OHO NOJKHO
ObITh PABHO SKBHBAIEHTHOMY COIPOTHBJIEHHUIO JIAMITBL.

/

5. Bhixoanoe conpoTusiense Ry.

OnHo AONKHO OBITh PaBHBIM COMPOTHBAEHMIO HArpysKu
(aHTeHHDI). '

[Ipaktuuecku Ry, Kak npasuiio, pABHO BOJIHOBOMY COMNPOTHB-
neHuio aHTeRBoro kabest (50 wm 75 Om).
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6. Koadpunuent rpancopmanmm.
RBX

RBHX

R
K — — _._.\9 .
» R (10.7)

On ponmxeH OBITE TakKuM, 4YTOObl KonebaTeabHas cHUCTEMa
TpaHC(HOPMHPOBAJIA CONPOTHBIICHNE aHTEHHBI B 3KBMBAJICHTHOE
COMPOTHBJICHNE JIaMITbL.

HauGonee pacnpocrpaHeHHble
Kone6arenbHbie CUCTEMDI

B Taba. 10.1 npuBeneHs Hanbornee pacpoCTpaHeHHBIE KoJie-
OarenbHbIe cicTeMsl [7].

Konnencatropom C1 HactpamBaloT KOHTYP Ha Pe30HaHCHYIO
4acTOTY, a KoHIeHcaTopoM C2, pery/MpyoluM CBs3b, — C aHTeH-
HOMH, TO €CThb BEJIMYMHY Harpy3KM JIaMIbl (APYT¥MH CJIOBaMH —
perymupyiot koadduument Tpancopmaunn KC).

B peanpHOIT koHCTPYKIIMM eMKocTe Cl cocToMT M3 €MKOCTH
anopHoro KITE, BeixoxHoit eMkocTy siaMibl (o 30 nd), eMkoct#t
MoHTaxa (no 15 n®), emkoctu Karymku (o 10 n®), emroctn
anonHoro apoccens (xo 10 n®, Tonpko Npy NapauleTbHOM ITUTa-
Hun). Ilo 3Toif nprynHe Ha AuanasoHe 28 MI' nmpy MUHMMaIbHOR
emkocty anogHoro KIIE emxocts C1, a cnenoBaTesbHO M A00pOT-
HOCTb, MNOJIy4aloTcsi Gosblle ONTHMaJbHOH. VYBenuuMBaercs
HarpeB KOHTypa ¥ cHixaercs ero KITJL

Haunyymye nokasatean 1Mo COOTHOWEHMIO Kg/umciio ane-
MeHTOB y cxembl Ne3. Ona noinyywla HasBaHue I[I-KOHTyp.
MakcuMaibHOe MonaBlieHWe rapMOHMK Jxaer cxema Ne 4. Ona
HasBaHa IIL-koHTyp. B KonebaTelbHBIX CHCTeMax yCWIMTENEH
npuMeHsOT o6e cxembl. Hanpumep, B KENWOOD TL 922 u
AMERITRON AL 572 ucnom3yercs II-konryp. B ETO 918 n
ACOM?2000 ncnioms3syercs I~ xoHTYpD.

hasa 10. KonebaresnbHas cucrema 77
KonebGarenbHbie CUCTEMbI Ta6mya 10.1
KoadduumanTt dunstpaymm

Ne Kone6arensHan cucrema 2-% 3-# n-i

rapMOHUKM | rapMOHWUKM rapMOHUKU
Lt L2

Q 3 1
1 Ra §£C] ﬂnu 3Q 8Q " (1_ _2_) ; Q

n

8] 3 ‘

1
2 3 n? (l— ——) -Q

Ra ct c2| |Ru Q 80 n’

L1

3 60 240 n’( —%)-Q

Ra (03] C2] |Rn n

L1 L2
1
72 ¥ (1- -—)-

4 |rs c c2 | 12 Q L ey

KoadduimenTs! ¢priibTpauyy BHICIIMX FapDMOHHK Y 9THX CXEM
npu Q = 10 npencrasiens! B Tadx. 10.2.

Koagppument punerpaumm Tabmya 10.2
Homap rapMoHuKun
Kone6arensHan cucrema 2 3 a 5
N-koHTYp 60 240 600 1200
NL-kouTYp 120 720 2400 6000

Kak BugsO u3 Ta6m. 10.2, 2-10 rapMonuky I1L-KOHTYp noaas-
JNseT B ABa pa3a Goblue. 2-51 rapMOHIKA MOXET OBITh MellaroIei
Ha KpaTHBIX AMaNa3’oHax, ¥ 3leck ocnabneHve B 2 pa3a Hecylue-
CTBEHHO.



78 Younureny MOLHOCTY JHOBUTENLCKKX PaanoCTaHLnA

C BO3pacTaHWeM HOMepa rapMOHMKHM pasHHa B Koabduim-
eHrax ¢wistpauuy pospactaet. Kak sumHo u3 Taba. 10.2, n-io
rapMoHuKky [TL-koHTyp nonasiser B n pa3 6osbiue. [ToaTtomy npu
MOJIaBJIEHMH TeJIEBU3MOHHBIX MOMeX OH ofecrieurBaeT CyLiecT-
BEHHOE NPENMYIIECTBO.

Ho pacyeTHBIM myTeM TPyIHO ONPENCHUTb BEJMYMHY Heob-

XOIMMOro nonasiedus s Onmuxaifiero Tenesusopa. Iloatomy

TIL-KOHTYp rapaHTHpOBaHHO He u3bapiser oT momex. MoxHo
TOJIKO CKa3aTh, YTO BEPOATHOCTh MX MOABJIEHUA OyneT MeHblle.
BMecTe ¢ TeM BBeICHHE JONOJHMTENLHOM KATYIIKH C MEpeKlo-
YaeMBIMM OTBOIAMH YCJIOXKHHT KOHCTPYKUMIO KojeGarenpHOH
CHICTEMBI.

IIponssonureny pUpMeHHOM annaparypel IPUMEHAIOT U TOT,
u jgpyroii BapuaHTe. Ilo3toMy npu HM3roTOBJIEHHHM YCHWIMTEINA
npumeHenue ITL-koutypa He Geccriopro. Paborasa Ha 3aropon-
HOI MO3ULIKY, JONOTHUTEIBHBIM NOJIaBJIEHHEM rapMOHUK, MOXET
ObITh, HE NPUAETCA 3aHUMATRECA BOODIIE, HL-KOHTyp oKaxercs
JIMLTHUM.

Tlpu pabore u3 MHOroksaptupHoro poma maxe ITL-koHTyp
MOXET OKa3aThCs HeNOCTaTOYHBIM. I]03TOMY METOA M CTereHb
MOJaBJIeHUs TAPMOHUK G0Jiee PalOHAIBHO peliaTh Kak OTaelb-
HBII BONPOC, UCXONSA U3 KOHKPETHOH 00CTaHOBKH,

Kpome TTL-KOHTYpa, MOXHO HUCIIONE3OBATh PEXKHM ¢ GoMbnM
YIJIOM OTCEYKH AHOAHOIO TOKA, WIM HONMONHUTENbHBIA (HIETD.
Pacyer ¢uabTpOB MUIs1 MONABJIEHNA FapMOHMK NPUBEICH B IJa-
Be 12. [ToMuMO BRICIIMX rapMOHMK, INOMEXH MOXET CO3IaBaTh
OCHOBHO#M CHUI'HAJI, IPOHMKAIOLIMIA Ha BXOX Tenesusopa. [lns ero
NoAaBNeHUs NoTpebyloTca oTaebHbIe (PMILTPHI, pacueT KOTOPhIX
TaKXe U3JI0XKeH B rase 12.

Pacuer IN-koHTYypa

Ilpu pacuere Il-koHTypa MBI 3amaeMcsi NOGPOTHOCTRIO O,
pa6oueii yacToTol f ¥ CONMPOTHBIEHNEM HAarpysKu R,,.

fnasa 10. KonebarenbHas cuctema 79

PacueT HAaYMHAIOT C ONpelelEHHUs BXOJHOr0 CONPOTHBJE:
Hus II-KoHTYpa, KOTOpOE AO/LKHO OBITE paBHO SKBHBaJIeHTHOMy
COMpOTHBJIeHHIO Jiamnibl R [7]:

E,

I A0

(10.8)

riie E, — HanpsaxeHUe Ha aHOJE 110]] HArpy3Kko#, B;

I 4o — MOCTOAHHAs COCTABJIAIOMIAsA aHOJHOrO TOKA (TOK, KOTO-
Phli MOKA3LIBAET AHOMHBI aMIiepMeTp), A;

k — xoaddunuenT pexuma paboret (cM. Taba. 10.3).

KoagpdpumenTsi k pexinma paborsi Tabmpua 10.3
Pexxum patorTsl AB [+
Ans rerpoaos 0,57 0,51 0,5
Jlns neHTof0B ¥ TPUOACR 0,65 0,58 0,56

3aTeM OMpefeNsioT MUHUMAILHO He0OXOMMMYI0 N06pPOTHOCTD

II-konTypa:
’ Ry
2 |—
Q R,

U ¢ yueToM Noy4eHHOro 3HaYeHNs MPOBEPSEM, YTO 3aJaHHask
nobpotHocTs [T-KoHTypa nocrarouHa. [Ipu pacyerax 106pOTHOCTE
Q vauie Bcero npuHMMaeTca pasHoii 12 [7].

OnpenenseM cpelHereoMeTpHieckoe conporusienue I1-kon-

Typa:

Ry =Ry Ry, Om (10.9)
PeakTuBHOE conpomn.ru;lme KOHAECHCATOPOB:
R, + R, +
Xoy =25, O X == O (10.10)
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I/Iunyx'mnuoe CONPOTHBJICHHE KaTyHIKH.

X, =~(X + X, ), Onm. (10.11)
3areM BoruncsnoT 3HaveHus1 Cy, Cy, L:
159000 159000 X
Ci=———— n®; C,=—"-—, n®; L=—"L—, mxln. (10.12
' [-Xe 2 [-Xe 2n-f ( )

S
Ipumep pacyera II-koHTYpa JUIs TeTpoXa B pexume AB npu
E,=1000B,1,,=05A,f=14MI'n, R,y = 50 Om, Q = 12.

1. Haxonum BxoaHoe conpotusienne [1-koHTYypa no ¢opmyne

(10.8)
1000

0,5 -

Ry =R =K

2. Tlo Ta6n. 103 wig Terpora B pexume AB xosddunmeHt
K = (0,57; Torma:

Ry =0,57- 10‘;0 =1140 Onm.

b

3. MuHMMAJIBHO IONYCTHMAsA AO0OPOTHOCTD

R, _ [1140
-, ,—— =48
2R, V50

CinenosaTebHO, NpuHsTas foo6potHocts Q=12 Gyzmer mocTa-

v

TOYHA.
4. CpennereoMerpuieckoe conpotusienue I'T- koHTypa

Rep =|Rpg - Rppe =~1140-50 =240 On.

5. IHAyK THBHBIE CONPOTHBJIEHUA KOHIECHCATOPOB U KaTyLIKH
1140+240 __ .45 On;
12

Xo=-

50+240
== 2 =-24 Om;
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X, =—(115-24) =139 Om.

Onpenensiem Besmunsel Cy, Cy, L:

159000 159000

————=99n0; C, = =473 nd;
2=11.24 473n0;

b

C =

139
=19 g 6mxIn.
231414 el

Pacuer NL-koHTYypa

Pacuer ITL-KOHTYpa NpOU3BOOUTCS KaK OTAEJBLHBIA pacyeT
IT-koutypa u I'-kontypa [28]. Tak kak pacuer II-koHTypa yxe
U3JIOXEH, OCTAETCst paCCMOTPETh TONBKO pacder I'-KoHTYpa.

1. OnpepensieM npoMeKyTOYHOE CONPOTHBJIEHHE:

R =R, R, Om. (10.13)

ITpomexXyTOuHOE CONpPOTHBIAEHUE R, , SIBIAETCS! BLIXOIHBIM
conpoTusiieHreM (COMPOTUBICHUEM Harpy3ku) uist II-konTypa u
BXOIHBIM COTIpOTUBJIEHHEM 1 I'-koHTypa. OOGBIYHO €ro NpuHU-

Maiot pasHbiM 300 Om [28]. ,
2. Onpene MM MUHEMQJIBHO HEO0X0IHMYI0 I00POTHOCTD.

- Ry _ (300
0 R, 50 ~25.

3. PeakTBHOE conpoTuBieHue KoHAeHcaTopa C3

R,
—. 10.14

0 (10.14)
4. InpyKTMBHOE CONPOTHBJIEHNE KaTylnku L2

X, =%“-

3nauens C3 u L2 peumcisior no seipaxenusM (10.12).
Konzencartopsl C2 u C3 B peasbHOl KOHCTPYKLIMM 00BEIu-

X3 =

(10.15)
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L1 L2

Ra ICi IC2IC3

Puc. 10.1. L-koHTYP

RH

nenpl. Cymectsyror M apyrue GopMynsl Julss pacdera [28].
OKOHYATEIBHYIO PEryJMpPOBKY KOHTYpPOB JEJalOT OINBITHBIM
My TeM.

Perynupogka v Hactpoiika N-koHTypa u lNL-xoHTypa

Toce npucoeviHeHNs OTBONOB K paCyeTHBHIM TOYKaM KaTyIIKH
IT-xoHTypa cienyer IPOBEPUTh €r0 PE30HAHCHBIE YaCTOTH METO-
JIOM «XOJIOAHO#M HacTpoiku». [lis aroro k IT-koHTypy npucoenu-
asior I'CC ¥ MIJUIMBOJIBTMETP, Kak MoKa3aHo Ha puc. 10.2.

Pesucropsi R1—R4 nomkHbl G6bITh Oe3bIHOYKUMOHHBIE. R2
paBeH 3KBHBAJICHTHOMY COMNPOTHBJICHHUIO Jiamibl, R4 — conpo-
THUBJIEHHIO aHTEHHb!I (aHTeHHOro dunepa). .

Pesucropst R1 u R3 cnyxar mid pa3sasku HHIYKTUBHO-
€MKOCTHBIX Lerneii npubopos u IT-konTypa. bes Hux 3ti nenu u
I'T-koHTYp MOryT 06pa3oBaTh CBOIO COOCTBEHHYIO PE30HAHCHYIO
CHCTEMY, U MIWIUIMBOJIBTMETP MOKaXET MaKCUMYyM Ha 4aCToTe JIOX-
Horo pe3oHaHca. OKOHYaTeIbHYIO HacTpoiiky II-KoHTypa nenalor
ripu paboTe Kacka/ia B peXyUMe HOMUHaILHOM MOIHOCTH.

R1 300 L R3 300
! Y Y\ ¢
R2[] = []ps
MV 1,2¢[ | 7 %1 7lce Llso ree
- L

Puc. 10.2. CxeMa «x0nopHok» Hactpoiiku [-koHTypa
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I'naBHbIM MOKa3aTeneM NpaBHIBHOCTH HAcTPoiKnA [T-KoHTYpa
SIBJISIETCS] MAKCUMAJIbHAS BBIXOHAsk MOIHOCTh, KOTOPas obecrie-
YHUBAETCS B IPAaHUYHOM PEXUME.

Coser. Haubonee mouro spanuutviii pexcum MoxHo onpedeums
HO MAKCUMYMY MOKQ IKparnoti cemku. B mpuodax ona
OnpedenenuUs epAHUMHOZ0 PEXUMA CRedyerm & nepeyio ouepeds
KOHMPOAUPOSAM® 6EMUMUHKY «HPOBANA» AHOOHOZO MOKA.

IpoBan anoanoro Toka Al 4, paBeH

Lioroy -1
AO(RO AO(RH
Al = 2289 AR o (10.16)
A0 I
AO(RO)

roe [ A0(rR0) — TOK aHOMa IpPH PaCCTPOCHHOM KOHTYpe, KOria ero

COITPOTHUBJICHHUE OJIM3KO0 K HYJIIO,
1 A0(RH) — TOK aHOIA IIPM HAaCTPOCHHOM IO MaKCHUMaIbHOM

BBIXOIHOM MOIIHOCTH KOHTYpE.

CxeMaTHYHO «[IpOBa» aHOIHOTO TOKA H306paxeH puc. 10.3.

Iopanox peryinpoBKH CliemyIOmiuii.

Iar 1. TlonkmoyaloT aHTeHHy WIH COOTBETCTBYIOLNEE eif
Harpy3o4HOE CONpOTHBICHHE.

Ifar 2. B pexume HENOJHOM BBIXONHO# MOIIHOCTY HaCTpau-
BalOT 10 MakCUMAaJIbHOMY HalPSIKEHHIO Ha BBIXOHE KOHMIEHCA-
Topsl C1 u C2.

Hlar 3. B pexume noiHo# BBIXOZHON MOIUHOCTH yTOYHSIOT
Hactpoiiky C1 u C2. 3arem U3MepAIOT BeJIMYHUHY HpOBaJia aHOJ-
HOI'O TOKa ¥ TOK 3KPaHHO# CeTKH.

Ilar 4. Emi nposan aHonHOro Toka nipeswimaer 15 %, a Tok
3kpaHHO# ceTku — (0,01—0,03) or Toka aHOna, TO, KaK ClemyeT
u3 puc. 10.3, kackan paGoTaer B nepeHanpskeHHoM pexume. [Ipu
3TOM He IOCTUT'aeTCA I10JIHasA BBIXOIHA s MOITHOCTh ¥ 3HaYUTEBHO
BO3pacTaeT TOK 3KpaHHO# ceTku. KpoMe Toro, Ha nukax curaasa
YCHJIUTEJIb NIEPEXOAUT B HEJIMHEHHBII pexxuM (puc. 10.4), u nonoca
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u3NydeHus: pacumpsiercs. YToOsl repeiTy B TpaHNYHbIN PeXuM,

HEOOXOMMMO YMEHBIOUTH COIMMPOTHUBJICHNE HATrPY3KH, T. €. YMEHb-

wuTh K03 drment Tpanchopmarwu I1-koHtypa. s atoro yse-

yyuBaloT eMKocTs Cl u yMenpmaloT eMkocts C2 B Tako#t Ipo-
nopuuy, YToOsl UX 00IIasi eMKOCTh ¥ Pe30HAHCHAS YacTOTa fpg3
IT-xourypa He uzMeHuMCh. Bimsinue konneHcaropos Cl1 u C2 Ha
COIPOTHBJIEHNE HAarpy3Ku Aenaercs Gonee MOHATHBIM, €C/Id U30-
Gpasuth cxeMy II-koHTypa B HeTpamuiioHHOM Buze (puc. 10.5).
Emkoctu C1 u C2 1 ux peaktuBHOE collpoTusieHue X u X, Ha
cxeMe n300pakeHbl OTAENIbHBIMY 3JIEMEHTAMH.

Illar 5. Ecym rpoBan aHogHOTO ToKa < S %, a TOK 3KpaH-
HOWM CeTKM OTCYTCTBYET, KacKall paboTaeT B HEIOHAIIPSXKEHHOM
pexume (puc. 10.3).

B HOC/IE[IHEM C/lyyae HEBO3MOXHO TOJyYHTh MAKCHMAIHHYIO
BBIXOIHYIO MOLIHOCTb, a 00JbIllasi MOLIHOCTh, paccerBaeMas Ha
aHoJie, yBEJMYMBAET TEIUIOBYIO HAIIPAXEHHOCTb JIAMITbl M CHM-
xaet KIIJI. Yro6sl repeiiTy B rpaHUYHbIA pexuM, clienyer yBe-

lao 0
Uk !N, /
I c2 Alo ]P'\/ AQ
U |
K | 1
i c2
LiE] Rf
rpaHUNHBIN
pexvm

| - HeAOHANPAXEHRHbI peXUM
Il - nepeHanpaxeHHbIli pexvm

Puc. 10.3. Harpy3oyHasi xapakTepucrvika kackasa:
, by — MOCTOAHHAA cocTaBnsioLUan aHOAHOI O Toka
(noka3aHus aHOAHOIo aMnepMeTpa);
Al — npoaasn aHOAHOro Toka; P, — NofiBOANMAS MOLYHOCTb;
P — BbixofHas MolyHocCTs; v — Kl kackana;
lco — TOK 3KpaHHo# ceTkn
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A Ugpix

Upx
>

TPaHNYHbLIA
pexvM

| - HeOHAaNPSXXeHHBIA pexuM
Il - nepeHanpsXeHHbIA pexuM

Puc. 10.4. AMnnuTynHas XapaKTepucTika yCuImTess:
Uy, — Hanpsixerme a03abyXaeHus Ha BXOAE YCUIMTeNs;
U,,x —HanpsixeHme Ha Harpyske ycuautens

£C1
=3

Puc. 10.5. [1-koHTYP

JM4uTh Ko3gduiment Tpanchopmaimu [I-kontypa. Jns sroro
yMeHbmaloT eMkocTh C1 u yseamuusaior C2.

IHar 6. Takum o6pasoM, perymipysl Hactpoliky oboux KIIE
II-xonTypa, mobusaroTcs paboThl KacKala B IPAHHYHOM PEXHME,
KOTOPOMY COOTBETCTBYET MAKCUMaJIbHAsl BBIXONHAS MOIIHOCTb.

ITIpu wucnonezoBanuu IIL-KOHTypa BHayalse peryaupyioT
II-koHTYp, Harpyxaemsiii Ha ITPOMEXYTOYHOE COIIPOTHUBJICHHE,
a 3aTeM, NpHcoeHMB L-KaTymKy, perynupyioT BeuuMHsl C3 U
L2 (puc. 10.1) no Takoii xe Metonuke. B pearbHO# KOHCTPYKLIMU
TTL-kouTypa emxoctu C2 u C3 o6bemusior B oqus KITE.

3arem crnenyeT ybemurbes, YTO JOOPOTHOCTD U3rOTOBJIEHHOIO
II-koHTYpa COOTBETCTBYET paCUETHOM.
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DKCnepUMeRTaIbHO JOGPOTHOCTH OrpeieisieTcs 1o Ghopmyre

oo to [0

rze f,, — CPemHsisl YacToTa NPy U3MEPEHNH;

fnax ¥ fin — MaKCHMabHasi ¥ MMHHUMaUIbHAsl YACTOTA pac-
CTPOMKH TpPaHCMBEpa NMPH NMPOBEACHUN U3MEPEHMIA;

P — BBIXO[HAS MOIIHOCTH TPH YaCTOTE f,,,, U [y BHIPAXEH-
Hasl B % OT BHIXOIHOM MOIIHOCTH NPH 4ACTOTe f,.

Ilpu P = 50 % nopkopeHHOE BHIPAXEHVE CTAHET PABHbM 1, U
¢opmyna nipumert 60see IpOCTOH BUIL:

0= _ts
fmax - fmin
Ecnu tpaHcuBep nossosnsiet nenath HeoOXOMMMYIO pacCTPORKY

YacTOoThl, TO YIIPOUIEHHOH ¢opmynoit nosnk3oBaThesl Gonee
yAOOHO.

1, (10.17),

(10.18)

Npumep onpepenexna no6poTHocTU IN-KoHTypa

1. YcraHammBaeM TpaHCHBEpP Ha 4actoty f,, = 14,2 MI'u u
TPH IOJTHOM pacKauke HacTpavBaeM KoHzeHcaTophl C1 u C2
II-kOHTYpa 110 MAKCHMaJIBHOMY HATIPSIXEHUIO Ha HATPY3KE.

2. PerynsitopoM npubopa-u3MepuTesisi BBIXOHA YCHIIUTENs
yCTaHaBJIMBaeM OTKJIOHEHHe cTpesiky Ha 100 % mikasibL.

3. He Mensis nonoxenusi pyvek Koumencatopos Cl u C2
II-KOHTypa, yMeHblllaéM YaCTOTY HACTPOMKM TpaHCHBepa
oT f,, O TeX MOP, MOKa OTKJIOHEHHE CTPEIKH M3MepUTeNst
BbIXOZIa HE YMEHbIIHTCS 10 70 % BCel IIKaBL DTa 4acToTa
Oyner f,,;, (Hanipumep, f,,;, = 13,5 MI'n).

4. 3ateM yBENMYMBAIOT YACTOTY HACTPOHKHM TpaHCHBEpa OT f,,,
MOKa OTKJIOHEHME CTPEJIKH M3MEPMTENs BBIXOA He YMEHb-
wmtcst 1o 70 % Beeid mwkankl. Dta yactorta Gyuer f,,,,, (Hanpu-
Mep, [ = 14,7 MIn).
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5. Omnipenensiem Q:

fo 142
fow— Fow  14,7-13,5

0= 11,8,

H3-3a HecnMMeTpUYHON MOJOCH! npomnyckanusi [I-koHTYpa
Jop = 14,2 MI', npu KOTOPOI Haya/ M M3MEPEHHs], HE paBHA MOy~
cymme f,:, ¥ [, ONPENeNeHHbIX 3KCHepuMenTambHo. Ho mis
MPAKTHYECKUX PACYETOB ITOM pasHMIEH MOXHO IIpeHebpeys.

Buumanmue. Heobxodumo nomuums, umo npu P = 50 % emopas
HOnosURa MowHOCHY pacceusaemcs ra anode. Tlosmomy
neped usmeperuem credyem HpPOGEPLIG HO CHPAGOHUKY,
Yo MOUWHOCHb PACCEUBAHUS HA GHOOE He NPEGLICUM MAK-
cumanvro donycmumyio. Hamepenus credyem npoeodums
ONepamueHo.

4

Hnst yMeHpIIeHus HArpy3KH Ha aHOJE NpH HPOBEACHUY H3Me- |
PeHMIA, a TAKXe, eCIM TPAHCHUBED He I03BOJIAET BEIMTH 3a HpeNe/inl
Y3KHX YYaCTKOB AMAra3oHa, MOXHO W3MEPUTH HOOPOTHOCTH HO
dopmyrne (10.17) mpu P = 60, 70 umm 80 %.

Tak xak P = U%R, T0 MOKa3aHHs M3MEPUTENS BHIXOAA NPH
3toM OynyT 77,84 1 90% cOOTBETCTBEHHO.

Ecmu robpornocts okasanace Beiie 15, To chnemyer ysemn-
YHUTh YMC/IO BUTKOB KaTyHIKM M yMeHbImMTh C1, ecmn Q < 10—
YMEHBHIUTD YHCIO BUTKOB ¥ yBEJIHYHTH eMKocTs (1. [locne aToro
MOBTOPSIOT BHIMICYKA3AHHYIO PeTYJHPOBKY [Uis NOJyYEHUR rpa-
HHUYHOFO PEXUMA.

Bonbuioit HenpuaTHOCTH, eci Q = 8 win @ = 20, e Oyner. Ho
npu O = 8 cnenyer Gonee BHUMATENBHO YOSAHTHCE B OTCYTCTBHH
MEHAIOHIMX FAPMOHHK, a Ipu O = 20 ripoBepuTh Harpes AeTaiei.

Ipumesanue. bonsiuas dobpomnocmv docmaensem HeydoO-
cmea npu nacmpoiixe Kondericamopoe CI1 u C2, max Kax
OHG CIMAHOBUINLCR CTIULUKOM «OCIpOED.
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Hcrione3ys seipaxenus (10.17) v (10.18) 1 Beileyka3aHHBIH
METOJI, MOXKHO TaKXe OIpeNe/IATh HEHATPYKEHHYI0 I06POTHOCTS,
a 3ateM 110 popmyre (10.4) seraucvts KILJA II-koHTYpA.

H3Mepenuss HeHarpyXeHHOH HOOPOTHOCTM ITPOBOIAT Ha
BBHIKJIOUEHHOM YCWIMTENIE M OTCOeNUHEHHOM aHTeHHe. CUrHan
C TpaHCHBepa IMONAIOT HA BXOJ YCWIMTENsl, ¥ OH IOCTyIaeT B
TI-KOHTYp depe3 MPOXOIHYI0 €MKOCTb JaMIlbl. Hampsoxkenuve Ha
KOHType HU3MEpPSIOT MWIUIMBOJIBTMETPOM, IPHCOENVHEHHBIM K
aHOJIy Yepe3 BeHTWISLIMOHHbIE OTBEPCTHsL KOPIYCa, PacIoNOXeH-
HBIE HAJl JIAMITOM.

Jlis mojiyyeHuss MaKCHMMaJIBHOM BBIXOIHOM MOIIHOCTH HACT-
poiiky KonexncaTopos C1 1 C2 npoBOIAT B HECKOJIbKO 3TaNOB.

Dtan 1. Konnencaropom Cl HacTpauBaeM aHOIHBIA KOHTYP
Ha pabouyIo 9acToTy.

Dran 2. Kongencaropom C2 ycTaHaBIMBaeM COMPOTHBJIEHNE
Harpy3KH, IIpY KOTOPOM JIaMI1a BELIA€T MAKCUMATbHYIO MOIITHOCTb.
Ipu n3menenny eMxocTy C2 TaKxe MeHsiercs obmas emxocts Cl,
C2, 9TO PUBOAUT K HEKOTOPOMY U3MEHEHUIO YaCTOThl HACTPOUKH
koHTypa. Iloatomy nocne perynposku C2 tpebyercs Hebonbsmas
noncrpoiika Korgerncaropa Cl. Ilpu nactpoiike KOHTYpa Halps-
XEHUE Ha HEM BO3pacTaer, OCTaTOYHOE HampsiKeHHe Ha aHoIe
yMEHBIAeTCs, CleOBAaTeIbHO, UMITYJIbC ¥ NOCTOSIHHAsI COCTaB-
JISIOIIAS] aHOJTHOTO TOKA YMEHBIUAIOTCH.

H3-3a MaJoro 0CTaTOYHOrO HAIPSDKEHNA HA aHOIE TOK 9KpaH-
HOU ceTKH Bo3pacraer. Iloatomy Hactpoiiky II-koHTypa Jsiy4ine
BCEro KOHTPOJIMPOBaTh MO MAakKCHMyMy TOKa 3KpaHHOM CETKH,
KOTOpBIii siBJIsieTcs Hanboree ocTpbiM MoKaszaresieM. Crieyiomye
IIOKa3aTeN — MaKCUMAaJbHOE HaIlPsSIKEHUE Ha Harpy3Ke 1 MUHU-
MYM ITOCTOSIHHOM COCTABJIAIOLIECH aHOIHOrO TOKA.

Buumanme. Ecnu mMunumanvhvie noka3anus aHOOHO20 amnep-
Mempa He cosnadaiom ¢ MaKCUMyMOM MOKa IKPAHHOT cem-
KU, 3HaUUM, NPOXOOHAas eMKOCHb AMHNbL OKA3bIBAEH CULL-
Kom Bonbuioe énusnue, u mpebyemcs ee Helimpamu3ayus.
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KoxcTpykuus konebaresnbHoOi CUCTEMbI

Koncrpyktusroe pemonHenrie KC siBrsieTcss HOCTaTOIHO
CJIOXHOM 3afaveii. PaccMoTpyM obmue npasuia.

Ilpasuno 1. Bce Kamywiku UHOYKIMUGBHOCIMU, 6X00AU4UE 6
IT-xoumyp u anoonwiil dpoccenn, 0ONXKHbL Gbib 63GUMHO NEpheH-
OUKYNAPHDL.

Ilpapuno 2. Jins ymenvuienus 2abapumos u pacxoda meou, a
maxxe OnA ynpousenUs KOMnonoexy Kkamywky Il-konmypa pexo-
MeHOYemcs 6biNONHAMY U3 2-X COEOUHEHHbIX NOCNEd08aAMENbHO
xamywex. Odna us nux pabomaem na duanasorax 10—28 MI'y
u namamwieaemcs 6onee moncmvim npoéodom. Bmopas — ons
duanasonoe 1,8—7 MI'y u3 6onee monkozo nposoda. Hx pacnona-
2alom 83aUMHO NepnerOUKYAAPHO, wmobbl Hepabomaroujue 6UMKU
«BOMBUIOT> KAMYWKU MeHbule 6nUAMU Ha pabomy KoHmypa Ha
B4Y-duanasonax.

Ipasuno 3. Jemanu IT-konmypa u dpoccem pacnonaeaiom
max, 4mobvl Ux coeduHumenbrbie npoeoda Obinu KaK MOXHO
Kopoue. :

Ilpasnno 4. Paccmosnus om kanywiex IT-xonwmypa 00 crmeroK
Kopnyca 0onxHb. 6oimb > 0,5 duamempa KamyuiKu.

BapuaHTbl USTOTOBJ/IEHUA I.lVIJWIH.qu‘I_GCKMX Karyiuek

B KavecTBe HHAYKTMBHOCTH 4Yallle BCEro NMPMMEHSAIOT LIMIMH-
npudeckue KaTymky. [Ipy X M3roToBJIEHUH €CTh TPH BAPHAHTA.

Bapuant 1. KaTymky, HaMOTaHHbIE KPYIIBIM IIPOBOIOM WUTH
Tpy6KOii. VX mpeMMymiecTBO — IPOCTOTa HAMOTKHM, a HeN0-
CTAaTKH — OGoJbInre rabapuTel ¥ B Cllydae UCHONb30OBaHUA IPO-
BOIa — GOJIBLINOH BeC.

Bapuant 2. Katymxy, U3TOTOBJISIEMbIE M3 IUVHBI WIH JIEHTHI
METOJIOM «ILIOCKOi» HaMOTKA. OHU BHITOJHAIOTCA Haubonee rmpo-
CTO, MX IPEMMYIIECTBOM SIBJIIETCS MUHMMAJIbHAS MEXBUTKOBas
€MKOCTb, HO M3-3a BHIHYXAEHHO OONbIUEro paccTOAHMs MEXIY
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Puc, 10.6. Karyiuka C «nnockoii» HamoTkob

BUTKAaMH Y KaTYUIKHU TOJIy4aeTcsl MaJleHbKasi MHIYKTUBHOCTD TIPH
Gonemmx rabapurax (puc. 10.6).

Bapnant 3. HaMoTka «Ha pe6po» MO3BOSET JOOUTHCS MUHHU-
MaJIbHOTO PacCTOsIHMsl MeXly BUTKaMH. IT03ToMy Takue KaTylnku
UMEIOT MaKCUMAaJIbHYIO0 MHIYKTUBHOCTS IIPH 3alaHHHIX pa3Mepax.
[o cpaBHEHMIO C «ILIOCKOH» HAMOTKOM IPU TOM Xe MHIYKTHB-
HOCTH rabapuThl KaTyIIKU [OJy4aloTcs B 2—3 pa3a MeHbIle, HO
MEXBUTKOBas1 eMKOCTS Oojbie (puc. 10.7).

HamoTka «na pebpo» HIMPOKO IPUMEHSETCS B IIPOMBIILIEHHbIX
KOHCTPYKUHAX. Ee HeloCTaTOK COCTOUT B CIIOXHOCTH M3TOTOBJIE-
Hus. [l HAMOTKH HeoOXoIMMa CrieNHAIBHAS OMPaBKa C KaHaB-
KO¥#1 JUISl YKJIAJKH HIKMHBI, 4 CaMy MEIHYIO LIMHY, YTOOBI PUIATh
€l MakCUMAaJBHYIO IIaCTUYHOCTB, ClleflyeT OTXedb. [ 371oro
ee HarpeBaioT 10 t = 350—400 °C u BemepxusaoT 1—2 vaca.
TIlocne HaMOTKM BUTKM KaTyLIKK GUKCUPYIOT 3-Msl «rpeGeHKaMm»
U3 ¢roporiacra.

MoOXHO MPUMEHUTH CrupaibHble Karymkd (puc. 10.8). Hx
JIETKO HaMOTaTh IIMPOKO#M JIEHTOM, JlaXe €CIi OHa HEOTOXXKEH-
Hasl. 'abaputel NOMYyYalOTCA 3HAYMTENLHO MEHBIIMMH, YEM Y
«IIJIOCKO#» HWIMHAPHYECKOMN KATYIIKH, ¥ CPaBHMMBI C KaTYIIKOM,

Puc. 10.7. Karyluka, HaMOTaHHasa «Ha pebpo»
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Dmin

Puc. 10.8. CrnivpanbHas KaryLuka

HaMOTaHHOM «Ha pebpo». Kapkac He TpeOyeTcsl, BUTKH CKperuis-
10TCsl «rpeGeHKaMu» 13 ¢ToporacTa.

Buumanne. K coxanenuio, npueneKameibHOCHb HAMOMKU «HQ
pebpo» ymenvuiaem OOUH CYU,eCIEEHHbIL HeOOCMamoK.
Ecnu D, /D, > 2, Mo 6HympenHue sumku nonadaiom
6 30HY UEHMPATbHBIX CUNOBLLX TUHULL HADYXKHbIX 6UMKO8 U
pazozpesaromcs. Mo A6neHUe He NO380Aem 6bINOIHUMb
KOMRAKMHYIO KamywiKy ons ouanasornog 10—160 m.

~ [pu W3roTOBJIEHMH KaTylllek Ha AuanasoHsl 10—20 M wm
OIHOAMANO30HHKIX ycioBue D,,,./D, .. < 2 cobmofiaercs JIerko, u
MOXHO M36eXaTh HarpeBa BHyTpeHHero BUTKa. Ho npm ucneira-
HUM HYXHO 00s13aTeIbHO MPOKOHTPOINPOBATh €r0 TEMIIEpaTypy.
BTopbiM HEJOCTATKOM 3TOHM KAaTYLIKU SIBJISICTCS Ooabmas Mex-
BUTKOBas €eMKOCTb.

ToponpganbHas KaTylika

Crenyouuii BApUaHT — TOpOMIAIbHas Karymka. Ee npeumy-
meCTBO — HEPACCESIHHOE MAarHUTHOE IOJIE, YTO MO3BOJISET JIETKO
ee «Pa3BA3aTh» C OCTAILHHIMY KaTyuikamMi. HempocraTok — Goib-
mre rabapuThl, HO CPaBHUTEJILHO C LWIMHIPUYECKOH KaTyll-
KOil. DTO Jerke. npoBeputs. HamoraiiTe NWHWIMHAPUYECKYIO
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KaTYIIKy, #3MepbTe HHIYKTUBHOCTD, 4 3aTE€M CBEPHUTE ee B TOP.
HHIyKTUBHOCTh yMeHbIUaeTcs npuMepHo B 1,5 pasa, a o0beM
3aHMMaeMOii KaTyIIKH YBEJINYMBAETCS.

TopounanbHasi HaMOTKa npuMensercs B IIL-konTypax mwis
L-katyumku. 910 no3ponser «pa3psa3aTh» €€ OT aHOOHOro Ipoc-
cens 1 JBYX B3aMMHO MepreHIMKYIsApHBIX KaTylek IT-koHTypa.

Ilpumevanue. Onmumanvhas Kowcmpykuus I1-konmypa nonysa-
emcs, eciu Kamywiy Ha ouanasonvr 10—28 MI'y cdenampb u3
mpy6KU, 4 COCOUHEHHYIO C Heli NOCNe00BAMENbHO KAMYWIKY
Ha Ouanazonvt 1,8—7 MI'y— u3 wiHbl, HAMOMAHHOIL «HA
pebpor.

Tpybka Ha BU-auanazonax obecrieyuBaer:

¢ MMHUMAJIbHYIO €MKOCTh KaTYIIKU (KOTOpasi IPUCOEIMHEHA
MapajuiesIbHO aHoxYy);

+ peicokuii KTTJI konTypa;

* npueMeMblie rabapuTh;

+ yroOCTBO KpEIUIEHNs OTBOA XOMY THKOM;

¢ BO3MOXHOCTb BBITIO/IHMTH BUTKH CPaBHUTENBHO HEOOJIBIIIONO
muameTpa (50—60 mm). Ipm manom nuameTpe KaTymiKu
nierye momxoOpaTh OTBOM HallPOTHB MEPEKoYaTess U cae-
J1aTh COEMMHUTESIbHBbIE MPOBOIHUKY MUHHUMAJIBHOM JTMHBL
Ha HY-1uana3oHax HaMOTKa IIHHOI «Ha pebpo» obecrevn-
BaeT HauMeHbINE rabapuTe! «OONBLION» KaTYIIIKH, & 3HaYM-
TeJIbHas MEXBUTKOBAs EMKOCTDb HE CTOJNb CYIIECTBEHHA.

Cosetr. C mexnonozuveckoil mOUKY 3PEHUS 6CI0 KAMmyuwiKy
I-xonmypa naubonee npocmo 1320MOBLUMb U3 MPYOKU.
Ona nezko Hamamvieaemcs u He mpebyem Kapkaca.

naea 10. KonebarenbHan cuctema 93

PacueTtbl KaTyuiexk

Breibopy nuamerpa (nepumeTpa) NpOBOAA MOCBSAMIEHB MHO-
rue nyomukaipm [3, 28], KOTOpBlE 3a4aCTyI0 IMPOTHBOPEYHBBHI
(Ta6n. 10.4, Tadn. 10.5).

B cnpaBouynuke [7] pekoMmeHayeTcs IUIOTHOCTh TOKa B pac-
yere Ha 1 MM nepumerpa nposona ot 0,7 A Ha 28 MI'u o 1A na
3,6 MI'u. BesnunHy TOKa nepBoii rapMOHUKH ONPEIENAIOT B 3aBH-
CHMOCTH OT YIJIa OTCEYKH.

Hna pexuma B ona npumepHo pasna 1,61 49'Q. Ilis pexuma
AB — 1,31 90 (puc. 3.2). Iy ,— noxkaszaHus aHOTHOTO amIiepMe-
Tpa, Q — HoOpOTHOCTH. Takas MIOTHOCTL TOKA HeoOxonuma st
paboTHI HETNpepbIBHBIM U3JIyYEHHEM.

IIpu pabore SSB u CW B pexnme RX/TX cpenxss Harpyska
Ha MpoBoJ OyAeT NpUMepHO B 3—4 pa3a MeHbIIIE.

B Tom xe cripaBounuke [1] 3azop mius KIIE pekomeHnyeTcs
npuHuMaTh 0,7—1 MM B pacyere Ha 1 KiI0BOJIBT aHOIHOTO Hallpsi-
xenus. O. Pex [39] npusoaut 60s1ee CIOXHYIO HETMHEHHYIO 3aBU-
cumoctsb (Tabun. 10.6).

Buibop guameTtpa nposoga us [3] Tabmya 10.4

Nogsoauman MOLLHOCTb, BT Ananason, My | Anamertp, Mm

2128 ’ 4,1

1000 7,0—14,0 3.3
1,8—3,6 2,6
2128 . 33

500, 7,0—14,0 2
1,86—3.6 1.6
21—28 2

150 7,0—14,0 ' 1,6
1,6—3,6 1
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Bribop avametpa npososa m3 [28] Ta6muya 10.5

BbIXoAHasn MOLLHOCTE, BT AwanasoH, My AwameTtp, MM
21—28 5,5
500 7,0—-14,0 4
1,8—3,6 2,8
21—28 3
100 7,0—14,0 2,2
1,8—3,6 1,5
21—28 2
40 7,0—14.0 1,3
1,8—3,6 0,8
3aBucuMOoCTe 3a3opa B aHoaHoM KITE oT aHOHOro HarnpsixeHusi Ta6rmya 10.6
E_,xB 3asop, MM
1000 0,4
1500 0,8
2000 1,3
2500 1,5
3000 1,8
3500 2,1
4000 2,6
4500 3
5000 3,6
5500 4

KoHcTpykTuBHOe pelueHmne MN-KoHTypa
ycunutenss KENWOOD TL-922

B 3aK/1104eHMH DIaBbl paccMOTpUM [2] KOHCTPYKTHBHOE pelie-
uue IT-konrypa yeunuresnst KENWOOD TL-922 (puc. 10.9).

B IT-xonType ucnonwsyercs aHomublit KITE emxoctsio 150 n®@,
a Ha HU3KOYACTOTHBIX JIMANA30HAX K HEMY MONK/IIOYAloTCss noba-
BOYHbIE nocTosiHHble KoHpeHcaTopsl C2 u C3. D10 ymeHbLIaeT
rabaputsl KITE u IT-koHTYypa B Li€JIOM ¥ 3HAYUTCJIBHO CHHXAET

masa 10. KonebGarenkbHan cucreMa 95

IUIOTHOCTh HACTpo¥KM Ha 14—28 MI'1l 3a cyer «aneKTpHYecKoro
BEPHBbEPa».

Kpome TOro, MuHMMaIbHass €MKOCTb MajiorabapuTHOrO aHol-
Horo KITE C1 cniocoberByer ontuMuzaryu napaMeTpoB KOHTYpa Ha
muanasoHe 28 MI'n. IlpakTuyeckyn MakcHMaslbHasi €MKOCTb aHOM-
Horo KIIE onpenenseTcs BO3MOXHOCTBIO MEPECTPONKHM KOHTypa
B muanasoHe 1,8 MI'u. [ins ymMeHbIIEHUs! TUIOTHOCTH HACTPOMKH
TaKX€ MOXHO IIPUMEHUTD AByXCeKIMOHHBIH KIIE [4].

Antennplii KIIE cocrout u3 nByx ceximii. JUis yMeHbieHUst
IUIOTHOCTH HaCTPOMKM Ha AMana3zoHax 7—28 MI'n ucnonesyercs
cekumsa C6, Ha nuanazoHax 3,6 MI't mapauienbHO eil moaKioYya-
ercs Bropad cexust C7, 1 Ha muanazoHe 1,8 MI'it monkiovaercs
nobasoyHas emMkoctb 1000 n®. (koHneHcatopsl C4 u C5).

HupykTuBHOCTS TI-KOHTYpa BHINONHEHA U3 IBYX OTHEJBHBIX
katymek L1 1 L2, kotopeie pacronoxeHbl B3aMHO NEPIEHIVKY-
JIAPHO JUJI1 YMEHBLIEHMS! BIAUSHUA HepaboTaomux BUTKOB «60/1b-
woit» katymku L2 Ha nuanasoHe 28 MI'n.

IlepexmoyeHne OTBOROB KATYHMIKM M KOMMYTALMIO KOHIEH-
CaTopoB OOECNEYMBAET CINELUAILHBIN IBYXIaJIE€THBINA IEPEKIIO-
yaTeNb C «IMPOKMMHW» IONBMXHBIMM KOHTaKTaMH. Briaromaps
TAKOM KOHCTPYKLMHM ceKuysa SA1-2 Moxer OfHOBpPEMEHHO KOM-

0,001mk

15¢B
2|

Lt L2

—>
I KaHTeHHOMY
: pane
c2 c3 '
ZZOI I‘IOO c4I05 \ C4.C7
" : 500

Puc. 10.9. Cxema l-koHTypa yennurens KENWOOD TL-922
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MYTHPOBATh OTBOABI ¥ MOAKJIOYATH JOMOJIHATEIbHbIE EMKOCTH K
antenHoMy KIIE.

JU1s1 yMeHblIeHus1 BIMAHKSL HepaObOTalOIMX BUTKOB IIMPOKUi
OeryHoK nmosBossieT 3aMbIKaTh BCe OTBOAB Hepaboralomeil yactTi
KaTyILIKH.

IonsrxHeni KOHTAKT cekimu SAl.1 cBsA3aH He C aHOIHBIM
KIIE, a ¢ «aecaTuMeTpOBbIM» OTBOIOM Katymku L1. Bto nosso-
JIWJIO YIIPOCTHTh MOHTAX, HE IpoKaaabiBas 1o BU-otrceky otnens-
Hyio mmmHy or KIIE C1 k SAl.1, a ucnions3ysi KOpOTKuii 1po-
BoagHMK Mexnay SA1.l1 u SA1.2. JIns muanazonos 1,8 u 3,6 MI'
IIepEHOC TOYKH NOAKIIOYEHH I TOCTOSIHHBIX KOHACHCATOPOB HECy-
LIECTBEHEH.

AHaJIOrMYHbBIE KOHCTPYKTHUBHBIE PELICHUS HCIIONB30BAHB U B
Ipyrux ¢pupMeHHbIX yewurensix [1, 4].

11. NEPEKJTIONATEJIN ANANA30HOB

11.1. Nepexsnoyarenu ¢ py4yHbiM yripasneHuem

Ilpu pyyHOM yripaBieHHMH PUMEHSIOTCS:
* 3JIEKTPOMarHUTHbIE PeJie;
¢ MEXaHWYECKHE NepeKoyaTeliy.

MexaHuueckue nepexniovarenu

ITepexmoyenne nuanasoHOB B MPOQeCCHOHANBHBIX i PHpPMeEH-
HBIX yCHJHTENsX (axe B apToMaTiyeckux ACOM 2000 u P-161)
MIPOM3BOMMTCS MEXaHMYECKMMH IIepeKiiovyaTesisiMid, T. K. OHH
OoJiee MpOCTHI, HANEXHBI ¥ IMEIOT MEHBLIYIO CTOMMOCTb.

KOHCTPYKIMSI MeXaHHYECKOTO HepeKIIoyaTeNs, CrelalbHO
pa3paboTaHHOr O /151 yCHIIMTESIs1 MOIIHOCTH, U €r0 JIeKTpuYecKas
cxema u300paxensl Ha puc. 11.1—pmuc. 11.3 [20]. [Tepexmoyarensb
HUMEET TPH IPYIIIbl KOHTAKTOB, KOTOPbIE MMO3BOJISIOT KOMMYTHPO-

O ANT
ca
1000

+EA 1 SA1.1
h il c2_ L _L.c3
f,[\ SAL2 iaaoT T 330
—J
SA1.3 \ 1

cs_L _l cs

1000 Fl‘ 2500

Puc. 11.1. Cxema lN-koHTYPA C TpexraneTHsIM nepexoyaresieM auarnasoHos
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yaemsie K 06ouM KITE na HY-nuana3oHax.
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s rajer wcrons3oBaH ¢ropomiact. ITo 3nekTpuueckoit
MpOYHOCTH OH comocTaBuM ¢ dapdopom — 25—40 xB/mMm.

N
cltl L L L L2 Z 4
7/ .\ g 2]
1 )
!
ITpuMmeHenue ¢TOpPOIIACTA MO3BOJIMIO H3rOTAaBIMBaTh TajleTh o @
ryTeM MeXaHu4ecKoi o6paboTKM M Pa3sMECTUTh B ONHOM M3 HMX w '
KOMITaKTHbIH (pHKCaTOP. I\
ITepekmoyarens COCTOUT U3 Tpex raier 1, 4, 10, Ha KOTOpBIX b . i ,
HaAXONATCS HeNmoABIKHbIE KOHTakThl 11. Tasersl coemuHEHB - A
mexny coboii croitkamu 3 u 8. Crofikamu 13 nepexmnoyarens Kpe- "H .
muTCA K nepensxeii nanemy. Taneta 1 ucnons3yeTcst Ui KOMMYyTa-
UMM BBIBOIOB KaTyUIKM (rpynmna koHTakToB SA 1.1). I'anera 4 — o 0 '-‘3l\

IUI TIOAKJIIOYEHMSI FMOCTOSIHHBIX KOHACHCATOPOB IapaUICIbHO

antennomy KITE, (rpynmna koHtakToB SA 1.2). \®_
B Heil B KauecTe (PHMKCATOpa pa3sMelleH NEpeKIioYaTels o A

IITK 27 6e3 cobcreenHbix raet. Ha ero ocu 26 ¢ 0nHOM CTOPOHBI O aﬂ

-I\Gh BYynKa;

3aKpeIvieHbl AByMsl BUHTaMH 15 1Ba MOABUXHBIX KOHTaKTa 2. Mx
TOKOCHEMHHMKOM SIBJISIETCS BTY/IKa niepekmodarens 27. C apyroit
CTOPOHBI €ro och 26 uepe3 BTyIKH 22, 25 u m3onaTop 23 coenn- -
HeHa ¢ OChi0 21, KoTOpas BhIBEIeHa Ha repenHiol naHems. Ha I\
Heit 3aKpervieH ABYMsI BUHTAMH 15 NOIBHXHBIA «IIHPOKMID» KOH- -
takT 12 rpynmsi SA 1.3, xoropsiit Ha ranere 10 nocienosarenbHO ©
npucoemunsier Kk anonHoMmy KITE konmencaropei C6, C6. Ero -
TOKOCBEMHHMKOM SIBJISIETCA BTY/IKa 16, 3aKperuieHHas Ha nepeaHet
NaHeNH. : -

HHorna, B 3aBHCHMOCTH OT KOMIIOHOBKH YCIJIMTEIS], B TPyIIe
1.1 6onee yno6HO COENMHSATH C MONBAXHBIM KOHTAKTOM HE Maccy,
a anon (puc. 11.2). Toraa mexny ocsio 21 u BTynkoit 16 ycraHas- N i i
JIBaeTcs u3ompyomas Mydra. o i

ITpu BpalleHHH OCH MEPEKTIONATENS MOABMXHBIE KOHTAKTBI 2 4T -
# 12 HaberaroT Ha HENONBMXHEIE KOHTAKTHI 11, ynpyro nedopmu- N :
PYIOTCH, OTKJIOHSIACH Ha 1 MM, ¥ IUIOTHO K HHM TNPHJIETaloT.

B 3aBHCHMMOCTH OT KOMIIOHOBKHM YCWIMTENs, MHOrma Oornee
ynoGHO COenMHUTb C aHOmoM He koHxeHcaropet C2, C3, a mox-

.€__ 4
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20 — BUNT M3x10;
- HIONAITOP;
— BYHT M3X15;

21 - ock;

22

23
24

14 - nepesHnn NaKnans;

15 ~ BuHT M4x10;

13 - cToliKa;
16 - sTynxa;

17 - raitka M10x1;

18 - raiixa M3;
Pue. 11.2. TpexraneTHuii nepexmoyarens AnanasoHos

11 = HENOABKHBIA KOHTAKT;
12 - NOABUNHLIA XOHTAKT;

9 — radika M4 (natyHs);

10 - raneTa;

7 - réiika MS;

8 - crolika;
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Inaea 11. MNepexmoartenu auanasoHoB
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Puc. 11.3. JeranupoBka nepekmonarens Ananai3cHoB (npofoxexye)
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fhasa 11. Nepexmoareny AuanasoHoB
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Puc. 11.3. [leranupoBxa NepexmoNarens AuanascHos {npoaoxenne)

Croitka 3 (C1.3)
Macwrab 2:1
16
3 6 6
I s
T T=F- =g
AT,
Croiika 8, 13 (C1.3)
50
15
© 6 « 10 ©
| 7z I + !_-_"z
— “
Brynka 19 (JlatyHb)

,.l_‘ 2018. 23
8 ¥/ ;

W

Puc. 11.3. [leranmposxa nepexmoyarens AnanasoHos ( IPOAOXeHNE)
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BIDKHOM KoHTakT rpynnel SA 1.2. Takasi cxema nepexoyaressi
npencrasnena Ha puc. 11.3. B 3toM Bapuante ocb 21 u30/mpyioT
OT BTYJIKH C TOMOLIBIO e1ile OHON My ThL.

Hapexuasa paGora nepexyoyaresi BO MHOTOM 3aBHUCHT OT
YIIPyroCTH MOXBMXHBIX KOHTAaKTOB 2 W 12. Hawryuume pesynb-
TaThl OYYT, EC/IA M3TOTOBUTh MX U3 GepHUIMEBOH OPOH3EI bpbl1
wm BpB2. Ilpu oTCcyTCTBMM 3TOrO Matepuaa MOXHO NPUMEHUTD
dochopnryio 6poH3y WK KPEeMHHUEBYIO OpOH3Y.

JoctonncTsa. Ilepexmoyarens 3aMeHsier 6osee 12 BaKyyMHBIX
3aMBIKaTesNiel, TpebyeT MeHbIle MECTa, Jierye, eLIeBie, Ipowe, a,
cllefoBaTeNnbHo, HafexHee. Kpome TOro, OH ynpomaer MOHTax
I'l-xonTypa.

TTpu xxefaHuK NOJIE30BaTENs1, IEPEK0oYaTe b IO3BOUT BooOiiie
otkasartbcs ot anreHHoro KI'TE, KoTopeiii He NoncTpansaroT B Ipe-
IeNax Y3KUX YYacTKOB AHana3soHOB. Ero MOXHO 3aMEHHUTE Nepe-
KJII0YAEMBIMH ITOCTOSIHHBIMHU KOHJEHCATOpaM#, BEeJIMIKMHA KOTOPBIX
noxo6paHa JUIsi KOHKPETHON HArpy3kKu (aHTEHHbI). OTO MOBBICHT
ONEpaTUBHOCTb NP CMEHE JUala3oHa T. K. I0C/Ie NEePEKIoYeHUS
HeoOxomuMo ByzieT HacTpanBaTh TONbKO aHonHbii KIIE.

PeneitHbii nepexmoyartens AUana3oHoB

B KauecTBe OSNEKTPOMArHUTHBIX pene Haubonee ymoOHO
WCTIONB30BaTh BaKyyMHblE 3aMblkatenu Tuna B1B, crnenmansHo
CHPOEKTHPOBaHHbIe Wisi NONOOHBIX nenei [22]. DnekTpuieckast
cxeMa NepeKTIoueHys Ha pesie npuBesieHa Ha puc. 11.4.

Juons VD1—VD5 obecneunBaloT 3aMbIKaHHE BCex Hepabo-
TAIOIIMX OTBONOB KaTyIIKK. Jro ynyumaer pabory I1-koHTypa Ha
BY-nuanazonax. Jns ¢uibtpaiiun BU-HABOMOK OOMOTKH 3aMBI-
Kareseii 3amyHTupoBansl koHneHcartopamu C7—CI5S.

TTpeuMyIIECTBO 3aMbIKaTesei B TOM, YTO OHU MOTYT OBITh pacrio-
JIOXEHH B MOOOM MecTe, rie HeoOxonuMa KOMMYTaLus, ¥ NIO3TOMY
He Tpebyercs npokiansBars BU-mmHEL KpoMe TOro, IErko aproMa-
TH3MPOBATH NEPEKTIOYEHNE C IIOMOILBIO IEKOAEPa NMATa30HOB.

fnasa 11. Nepexnoarenu ananasoHoB 105
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Puc. 11.4. Cxema N-KoHTYpa C peneiiHbIM nepexiiovarenem ananasoHoa

Henocratok — 6onee TpyoOeMKHii MOHTAaX, BBICOKasl LIEHA
¥ MeHbllasi, IO CPaBHEHMIO ¢ MEXaHWYECKHM IlepeKIoYaTesieM,
HaJIEXHOCTb.

11.2. ABTOMaTMyeckoe nepexnoyeHme
ANanasoHOB

B pe3oHaHCHBIX YCWINTENSX CYLIECTBYET ABa cnocoba aBToMa-
TUYECKOro NEPEeKIIIOUEHUA ¥ HACTPOMUKH.

Bo-nepBbIx, npoLiecC MOXHO aBTOMATH3MPOBAThL, HCIIONB3Ys
wis Bpamenus nepexmoyvarens u KIIE IT-konrypa anekrponsu-
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raTeNH, KOTOpble YIPaBJIsIOTCA CXeMOi aBTOMaTHKM. Takoii crio-
c06 ucnonp30BaH, HanpuMep, B ycwmrene ACOM-2000.

Bropoii cnocod — 3TO MCIONB30BAHNE OTHEIBHBIX NNEPEKTO-
yaeMbix [1-koHTYpOB (pHc. 11.5), HACTPOEHHBIX Ha CBO#i IMaNa3oH
[17, 34].

CxeMa HeOIHOKPATHO Ny6IMKOBAJIACh, [IO3TOMY CJIEyeT JIUILb
NIEPEeYNCINTD €€ NMPEeHMYIecTBa.

1. locTuraercs MTHOBEHHasi CMeHa IHalla30Ha.

2. Pabouee MecTO olepaTopa OcBOOOXAaeTCA OT TPOMO3/IKOTO
YCWIUTENSA, @ €r0 MECTO 33aHMMAeT KOMNAKTHBIH IMyNbT AUC-
TAHIMOHHOTO YTIPABJICHHSL. ’

3. Tak Kak yCWIMTeNb yAajieH OT Oneparopa, BO3MOXHO NpH-
MeHEHHe MOObIX «IIYMHBIX» BEHTWIATOPOB U «XJIONAIONIUX»
pele.

4, Canxaercss TpYOOEMKOCTb BHEIIHEH OTHENKM YCWIMTENS,
TaK KaK IJ1s1 Iono6GHOM KOHCTPYKLMH TpeOOBaHuA K Iu3aiiHy
JOCTAaTOYHO CKPOMHBIE.

S. Otaenenbie TT-KOHTYpa Nydine paboTaloT € NEKTPUYECKOM
TOYKH 3PEHUs, TaK KaK HeT HepaboTalomx BUTKOB.

6. YMeHbIlIaeTcsi KOJIM4eCTBO pesie, HEOOXOAMMBIX IUIsi mepe-
KJIIOUeHHS [Uana3oHoB. B mecTuanana3soHHOM «OqHOKAaTy-
LeyHOM» NepexmodaeMoM IT-koHType 5 pene HeobxonuMel
VISl TIepeKJIOYeHUsl OTBOINOB KaTyLIKM M IIO [Ba pese Ha
HY-nuanasonax 80 M u 160 M — 11 NOAKIIOYUEHUS MOCTO-

L2
" m o Iae CANTI
A
L, c2 I, I
o «zl 1 cse CANT2
I I, I
Em o ces < ANT3
T N

Puc. 11.5. Cxema c nepexnioyaembimm [1-KOHTYpammn
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sHHBIX KOHAeHcaTopoB K oboum KIIE. B nepekmovaeMbix
KOHTYpax BMECTO 9-TH peJie IOCTaTOYHO 6-TH.

7. Yepe3 KOHTAKTH pelie Ha MMana3onax 1,8—14 MI'n npakru-
yecKM He NPOXOOHUT peakTHBHBIN TOK. IToaTOMYy CHIDKaloTCA
npenbapiseMble K HUM TpeboBanua. Ha auanasonax 21 u
28 MTI'11 B 3aBUCUMOCTH OT BBIXOINHO#M €MKOCTH JIaMIIbI Mepe3
Hux npoxoaut 30—50 % peakTUBHOrO TOKa.

8. IIpu CMeHe nMana3OHa aBTOMaTHYECKH ObecneumMBaeTcs
NepeKmoYeHre aHTEHH, TaK KaK BBIXOJ KAaXJOro Auana-
30HHOro IT-KOHTypa HENOCPEINCTBEHHO COECHUHAETCH C
aHTeHHOH.

9. lna ny4ueit GUILTpalMy TapMOHMK K KaXIOMy AMara3oH-
HoMy IT-koutypy Jjerko po6asute ®@HY YeGbuuesa 3-ro
nopsiaka. Huxkako#l nononsurensHOi KOMMYyTalluu He Tpe-
6yercs. [TonasneHue BTOpo#i rapMoHuKH (puc. 12.3) Bospac-
TeT MUHMMYM Ha 9 1B, YTO NMO3BOJIMT YMEHbIIMTL HOOPOT-
Hoctb IT-koHTYpa 1o Q = 6—7 u obecneunts GeCroaACTpo-
eyHOe TMepeKphiThe auanas3oHoB. Ilpu 3TOM cymMmapHOe
nogasneHue rapmoHuK ¥ KI1JI Oyner Gonbine, 4eM € 0o0bIY-
HbM [T-koHTYpOM Npu Q = 15.

10. Ha muanasoHax 21 u 28 MI'n jlerye OOCTHTaeTcsl ONTUMANb-
Hasl IOOPOTHOCTh, T. K. OTCYTCTBYET BCEJMANAa30HHbIA aHOM-
Heiii KIIE ¢ 60ibinoii HayambHOU eMKocThIo. Ecin Bee-Taku
BCencTere Oompmoi aHORHOM emKocTH IT-konTypa no6port-
Hoctk Q = 6—7 OyneT HemocTKHMA, TO- Wist GecnioacTpoey-
HOTO NEPEKPHITHA ClielyeT IPMMEHHUTD JBa MOCIeI0BATEILHBIX
IT-KOHTYpa C IPOMEXYTOYHBIM conpoTubieHreM 300 OMm.

11. Yewmrenb-«aBTOMaT», U3TOTOBJICHHBIA MO 3TOMY TNPWH-
umny, GyfeT 3HaYMTENBHO MPOINE, HafeXHee W NEUIEBe,
yeM ¢pupmenHbit ACOM-2000.

K HexocTaTKaM MOXHO OTHECTH OonbmMe rabaputel Koneba-

TeNALHOM CHCTEMBL.



12. AONOJTHUTEJIbHbIE ®UJILTPbI
AN NOAABJTEHUSA MTOMEX

Bupabl nomex 1 npumeHsiemsble GUNLTPLE

Bo Muorux ciyvasx II-KOHTYp BBIXOJHOrO KacKaga He MOXeT
"obecrieylTh OTCYTCTBHE MOMEX, KOTOphle MPOHUKAIOT HA aHTEH-
HBIil BXOH paAHMONPHEMHOIO YCTpolicTBa (4allle BCero TelieBH-
30pa). [ToMexu HIMEIOT IBa HCTOYHUKA.

Hctounnk 1. CoBnapalommue no yacrore ¢ TB-kaHanamu Heno-
CTaTOYHO MOAABJIEHHbIE BHICIIME rapMOHUKH OCHOBHOIO CHIHAJA.

Hcrounuk 2. Ilepsasi rapMOHHKa OCHOBHOrO CHTHaJia, IpoO-
HHKalollass B NPHEMHO-YCWIMTENbHBIA TPAKT TejleBU3opa u3-3a
HEJOCTATOYHOH CENEeKTUBHOCTH BXOAHBIX LIETEHi.

JU1st ocnabneHnst BBICINNX TapMOHUK MPHMEHSIOTCS HOMOIHM-
TeabHble GuiabTpsl HU3Ko# 9actoTel (PHY) Ha BrIXOZE nepenat-
yuKa. OHM IOJABJISIOT M3JTyYeHHe BhIle MAaKCHMaNTbHOM paboueil
YacTOTHI.

Jlis 60pb0Osl ¢ TIEpBOii rapMOHMKOH, NMPOHUKAOLIEH B Telle-
BHM30p, CIyXaT (puiabTpsl Boicokoi yactoTsl (PBY) Ha ero Bxoze.
OHM NOAABJIAIOT CUTHAIBI ¢ YaCTOTOH, KOTOpasi HAXOAUTCS HIXKE
MUHHMAJIbHOI NPHHUMAEMON 4aCTOTEHL.

Kak mpaswio, ycrnemroe nojpaBieHHe pagdorioMeX, MOCTy-
MaloUMX Ha BXOI, BO3MOXHO TOJBKO C TOMOIIBIO «HOXHHID H
1Byx GuibTpoB. JlocTaTouHO 3¢ dEKTUBHBIMH M HECIOXHBIMH JLIS
HM3roTOBJIEHMS! H HACTPOHMKH sBISIOTCS PwibTpsl YeOniena.

MapameTtpbl dpunsrpos

1. BoanoBoe conporusienye Ry,
OnO 10/mXHO GBITE PABHO BOTHOBOMY CONPOTHBIIEHHIO TTPHMe-
HsIeMOH JIMHHM TIepeJayy.
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2. KoadduumenT 3atyxanus (BHOCHMoe 3aTyxanne) A,.

U
A =—%_pa3,
=T D

oanx

U (12.1)
A, =20 lg[ﬁ-‘—’—} a6,

aux
rae U,, — HanpsixeHUe 9acToTH f3,, Ha Bxoze ¢uiibtpa (puc. 12.1,
puc. 12.2); )
U,,..— HanpsKEHHe YacTOTHI f3,,, Ha BbIxoze (puibTpa.
N
3. AMILINTYHO-4aCTOTHAs XapaKTepucTHRa (AYX)
HJIH 9aCTOTHAs M3OHMPaTENbHOCTD.

D70 3aBUCHMOCTh KO3((pHIIEHTA 3aTyXaHHs OT 4acToThl. OHa
MOXeT ObITh IpeacTaBieHa B rpaQu4eckoM BUIE (puc. 12.1, puc.
12.2), B TabmiuHO# (popMe, MK B BUE MAaTEMAaTHYECKOro BHIpa-
XEeHHSA.

4. Koadpuuuent nepesaun K,,. ,
9T10 BeIMYKHA, 0OpaTHasA KOI(PPHIIMEHTY 3aTyXaHUsI:

K, =—= ,
T (12.2)

ax

5. HepaBHOMEPHOCTb XapaKTEPUCTHKH B MOJIOCE
nponyckanus Ap.
MaKTHYECKH OHA PaBHA MAaKCHMAJIBHO JOMYCTUMOMY (HOpMHU-
pyeMoMy) Ko3(PHLIMEHTY 3aTyXaHHs B ITOJI0CE TMPOITYCKAHMSL

6. Maxkcumansusiii KCB B nosioce nponyckaHus.
OH B3aNMOCBSI3aH C HEPABHOMEPHOCTbIO XapaKTEPUCTHKH A,,.

7. IllnpuHa nepexonnoii obnacTu.

DTO 4acToTsl OT HOJOCH HPOIycKaHus (OOBIYHO OT YPOBHS
-3 1B) 10 BEIMYMHEI PACYETHOrO (rapaHTHPOBAHHOIO) 3aTyXaHMUs
Aj. (puc. 12.1, puac. 12.2)
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8. Yacrora cpe3a f..

Dro yactoTa, KOTOpas pasfensieT MoJoCy MpOIycKaHus |
nepexonHyio obnacts ¢puibTpa. Kax rnpasuio, oHa COOTBETCTBYET
TOl TOYKE CKaTa XapakTepucTuky, rae A, = -3 ub, K, = 0,707
(puc. 12.1, puc.12.2).

nepexoaHan
obnacTb

nonoca

MPONycKaHuaA
rionoca

3ajepXanus

Puc. 12.1. AMnanTyaHo-4acToTHas xapakrepvicrika ®HY YebuiweBa

9. Ilopanoxk puiabTpa.

Iopsinok ¢uaeTpoB Yebrilesa paBeH YHCIY €ro JEMEHTOB.
Iopsimox ¢uneTpoB Kayspa paBeH 4HCIy €ro 3JIeMEHTOB, yMHO-
XeHHoMY Ha 0,75.

10. ®uasrpsi Kayspa nonoJHATEIbHO XapaKTepu3ylOTCs 4acTo-
tamu GeckoHewuHoro 3aTyxaHus (fy, f2, f3, fq Ba puc. 12.2).
To cpasnenmo ¢ ¢unstpamu Yebnuesa, ¢uistpbl Kayspa
TpH TOM X€ YHCIIe JIEMEHTOB 00eCTIeYnBaloT MEHBIIYIO MEPEXOM-
HyIo 0611acTh (6oNbLIyI0 KPYTH3HY CKaTa) H GoJblliee 3aTyXaHue B
niosioce 3agepxanus. OHE GoJiee CIOXHbIE W UCTIONB3YIOTCS VISt
pasneneHust GIM3KHX T10 9ACTOTe CHIHAIOB M MOMEX.
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-y
(2]
[y
w
-

fifa f3 {4 f, My

y

nonoca aafepxaHvs

nonoca

NPONycKaHus
nepexosHas
obnacts !

Puc. 12.2. AMnanTygHO-4acTorTHas xapakrepucrika PHY Kayspa
9-ro nopaaka ( annunrudeckoro @HY 9-ro nopsiaka)

Topsanok pacyera GrIBTPOB M3jIoXeH B JmTepaType [2]. Ero
OT/IHYAeT YHHBEPCAJBHOCTb, KOFa ONHHM U Te X€ GopMynsl u
TabIMIB KO3GGUILMEHTOB HCMONb3OBAHBI JUISl PacyeTa pasiig-
HBIX TUTOB GWwiIsTpoB. HO, ONHOBpEMEHHO, 3TO YCIOXKHSAET IOJIb-
30BaHHE METOIMKOM pacyera. '

Janee M3M0XeHBI pa3fiebHble BAPHAHThl METOIMKH IPOEKTH-
posanus ®BY u ®HY Yebpunesa [2].

Nopsiaok npoextuposanust GHY Yebuiwera

1. 3a7a10TCSl BEJNIMYMHOM BOJHOBOTO CONMPOTUBJIEHUS Ry U
BeJIM4MHON HepaBHOMepHOCcTH AYX A, (Wm MakCuMaib:
soro KCB) B nosioce nporyckaHusl.

2. PykoBoncTBysicb Heob6xomumoli BEIMYMHOM 3aTyxaHusi Aj,
1o rpacd¥ikaM Ha puc. 12.3 BHIOUPAIOT NOPAIOK GUIBTPA.
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3. Bribuparot qacm'ry cpesa f, gunbrpa. Tak Kax 1pu npuonu-
seHuH K wactote cpe3a f, KCB Bospactaet, OHa BHIOMpaeTcs
BBIIIE MAKCHMAJIBHOH paGoueit wactoThl Ha 15—20 %

4. Beruucnsiot 6azosbie 3Havenus L, u C, [2]:

L = —Ri(-o’“—)—, MKIH, (12.3)
2n fc(Mru)
10°
Cp= ————, n?P. (124
7 2n ﬁ(Mru)&(o;‘) )

5. BHIUMC/IIOT OKOHYaTesbHble 3HaueHnsa L u C c y4eToM
ko3¢ dunmentos K, BeMunHa KOTOPHIX 3aBUCHT, OT NIOPAIKa

¢unerpa [3]:
L=L;K, ; L=Lyg K, ,nt.n (12.5)
C,=C;-K; C,=Cy- K, m1. 0. (12.6)

KoaddumenTst st popmys (12.5) u (12.6) nab1 B TabL 12.1[2).

Ipumep pacuera PHY UYebbuuera 3-ro mnopsaka npu
Ry =50 OM, fpyg, = 30 MTI'n, A = 0,028 ab.

Ilar 1. Onpenensem 4acToTy cpe3a:

f.=1,2- f,..=36 MI'y.

Iar 2. Berunciasiem Gasobbie 3Havenns L, n C, o dopmynam

(12.3) n (12.4):
50 10°
L= 0 022 mkln: Cy =——0 =88 no.
5= 2.314.36 wl; Cy =5 5036 o

Ilar 3. OnpenensieM Beymuunb L1, C1, C2 mns ¢punbrpa npu
KCB = 1,2 u A=0,028 1b no popmynaMm (12.5) u (12.6):
L =L;-K;;=022-1,07= 0,24 mxIn,
C,=C,=Cy-K;;=Cy-K, =88.0,78 = 69 nd.
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A3,p,5
80
dHY 7-ro KCE < 1.7
o B IS
8<1,4
> KCB< 1,2
50 / 4 L]
40 /
/ ®HY 3-ro KC8< 1,7
30 7 nopapka KC8<1,4
/
20 ,// KC8< 1,2
///
—
0
1 1,5 2 3 4 fa
fe
Az, nB ®HY 9-ro
80 nopsgka _{KC§<1,7
o ~_—{Kce<1.4
v KC8< 1,2
v KC8< 1,7
50 /] Cbl:q 5-ro
y/ / PAIKS KCB< 1,4
/—————_
40 -
|_—Tce<1,2)
30 4 2 — — :
20 7/
10
0
5

2 3 4 fa
. T

Puc. 12.3. 3aBycuMocTs BHOCHMOro 3aTyxaHusi Az Ha 4acroTe f57 OT OTHOLLIeHUS!

f,
fl anis OHY Yeboilwesa ( rpadyiky ocTpoekb! rno metoauke [39])
(o
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Jns atoro xe ¢unptpa npu Ag = 0,106 u KCB < 1,4 MoXxHO
NoNyYuTh GoJbIoil Ko3(¢uIMeHT 3aTyxanMmsi. B 3ToM ciydae
L = 0,25 MxI's, C1 = C2 = 91n®.

Ecm A = 0,28 nb.u KCB < 1,7, 3atyxanue Gynet erue 607b-
M. Torpa L1 = 0,25 MxT'H, C1 = C2 = 119 n®.

Jns ®HY 5-ro nopsizaka ripu A = 0,028 tb u KCB <1,2:
L, = Lg’K;; = 0,22:1,36 = 0,30 MkI'H;
L, = LgK{, = 0,22-1,36 = 0,30 MkIH;
C, = CgK; = 880,89 = 78 n®;
C,= C, K, = 881,73 = 152 n®;
C; = C,; K3 = 88:0,89 = 78 n..

Ecim A = 0,100 1B n KCB <1,4:
L, = LgK;; = 0,22-1,37 = 0,31 MxI'H;
L, = LgK;, = 0,22-1,37 = 0,31 MxI'H;
C, = Cg K = 881,14 = 100 n®;
C,=C, K, = 881,97 = 175 n®;
C; = C;Kz = 881,14 = 100 n®.

KoagpumenTs ans pacyeta PHY YebbitueBa 3-9 nopsakos Tabnnya 12.1
¥ @ o Koaddrymenrol K
2El ¢ g | A
§ é xema $uneTpa x nE K, Ke
E€ £ Kiq | Kiz | Kis | Kia | Ker | Kez | Kes | Kea | Kes
1,2 10,028 11,07 0,78|0,78
th)
3 i ':t 1,4 10,100 |1,15 1,03]1,03
T T
c c2
1,7 10,280 |1,14 1,351,35
1,2 {0,028 |1,36]1,36 0,89]1,730,89
L L2
5 fT% 1,4 | 0,100 {1,37|1,37 1,14]1,971,14
clt c2 C3
1,7 10,280 |1,31{1,31 1,45|2,28]1,45]
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TaGnuya 12. 1 (npogomnxenve)

¥ © o Koadduumenrtil K
gE 2| Ay
4 & Cxema punesrpa i nE K, Ke
s ©
e £- Kiy | Kiz | Kis | Kia [ Ker | Kez | Kes | Kea | Kes
1,2 10,028 |1,43(1,63]1,43 0,93|1,87}1,870,93
U123
7 T T 1,4 10,100 [1,42]1,57{1,42 1,18]2,09(2,09(1,18
c1 Cc2 c3 C4
1,7 10,280 |1,341,45/1,34 1,49}2,39|2,39(1,49
1,2 | 0,028 [1,46|1,70(1,70{1,46|0,95(1,92]2,01]|1,92|0,95
2 13w
9 1,4 | 0,100 [1,44]1,62]1,62]1,4411,19]2,13}2,20}2,13}1,19
T T T
€l c2 €3 C4 C5
1,7 | 0,280 |1,36}1,48{1,48|1,36]1,50{242]2,4812,42|1.50

®HY Yebbiiera 9-ro nopsaka

PaccMOTpMM ~ TIPOEKTHpOBaHME U KOHCTpykimmio @PHY
YeGpuuesa 9-ro nopsaka c'conporusieHneM Ry = 50 OM, yacto-
Toit cpesa fcp = 36 MI'y, KCB B monoce nponyckanus < 1,2
(puc. 12.3). Cxema GbuBTpa NpescTaBieHa Ha puc.12 4.

Mo dopmynam (12.3) u (12.4) naxomum Ly u Cy:

Lg = 50/2-3,14 - 36 = 0,22 mMxI'H;

Cg=105/2-3,14-50 - 36 = 88 n®:

ITo Ta6n. 12.1 onpenenseM K03 OULMEHTDL, a 3aTEM IO dop-
mysam (12.5) u (12.6) onpeznensiem BemuauHel Ly — Ly, C; — Cs:

L,=Lg K, =0,22-1,46 = 0,32 MxI's;

L,=Lg K;,=0,22-1,70 = 0,37 MxI'y;

L;=Lg-K;3=0,22-1,70 = 0,37 MxIH;

L,=Lg-Ki4=0,22- 1,46 = 0,32 MxIH;

C,=Cy K =88-0,95 = 83 nd;

C,=Cs K, = 881,92 = 169 n®;

C;=Cg K= 88-2,01 = 177 u®;

Cy=Cy Ky = 881,92 = 169 n®;

Cs;= Cy-Kcs= 88-0,95 = 83 n®.
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(R L2 L3 L4

Cc1 c2 Cc3 Cca C5
T I I I L
Puc. 12. 4. Cxema QHY

55 . 55 9 55 < 55

L1 12 L3 L4

75

AV~
(\3/1 Cc3 Cs5
Puc. 12. 5. KoHctpykumss @HY

KOHCTpyKIHs U pa3sMepHl (pUIbTpa, U3TOTOBIEHHOTO aBTOPOM,
npuBeleHH Ha puc. 12.5.

Kasx/yIo KaTyllKy pacro/iaraioT B OTIENILHOM OTCEKe, Ha KOTO-
phle pasfesieH MeTaumyeckuli KOpIiyc ¢unbrpa. PacctosiHue
MexJly KaTylIKaMi W CTeHKaMyi (QUIIBbTpa JOIKHO ObITb PaBHO
0,5 — 1,0 muameTpa Katymku. OTBepCTHs IUIA cOe/IMHEHNI B
[1eperopojKax Kopryca IOJXHb HMETh MAHNMALHBIC PASMEpBI.
BXO/1 ¥ BLIXOII IOJDKHH TOIcoeMHATECA K BU-pasbemaM.

Emroct C;— Cs COCTaBJIEHbI M3 KOHIEHCATOPOB CTaHIAPT
HBIX HOMUHAIOB Mapku K15-Y1. DTy KoHneHcatophl Haubonee
yIOGHBI UIsl MOHTAXA, T. K. OHU OJHOBPEMEHHO SABJIIOTCA CTOii-
KaMM JiJIsl [IPUCOEIMHEHHS KaTyIlIex.

C,, Cs = 83 n® (47 n® + 33 n®);
C,, C4 = 169 n® (100 n® + 68 nd);
C, = 177 n® (68 n® + 68 n® + 39 nP).

Be/munHA eMKOCTH KOHEHCATOpoB MMeeT nomyck. ITpu coc-
TaBJIeHNMM KOHJIEHCATOPOB KX 0011ast eMKOCTh M3MEPACTCH, M OHU
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noadupaoTCs TaK, 4ToObl B CyMMe MOJIyYMJIOCh PACYETHOE 3HAYE-
Hue eMKocTH C;—Cs. MOXHO HCIONb30BaTh MOACTPOEYHBIE KOH-
J€HCATOPHL.

Karymiku L;—L, HamoTaHel Ha omnpaBke 22 MM c I1aromM
5 MM nipoBozioM I19B-2,5. L, L, conepxat no 4 sutka, Ly, L; —
4,5 BuTka.

Hacrtpoiika ¢puibTpoB cBOOMTCS K TOYHOM yCTAHOBKE pPacyer-
HBIX 3HAYEHWH MX 371eMeHTOB. TpeOoBaHus K 3j1eMEHTaM (Puilb-
Tpa NnpencTasjeHs! B Taba. 12.2.

MuHmnmansHo gonycrnmas co6cTBeHHas fOOPOTHOCTL Q
v MaKcuMasibHas BenurHa forycka Dy %) Ha HoMyHan.!
anemMeHTOB punsTpoB YebuitueBa 3—9 nopsiakos

npuA,=0,02806nKCB< 1,2 Tabnuya 12.2

Mopspok dunasTpa
n=3 n=5 n=7 n=9
Q D Q D Q D Q
25 10 50 10 95 5 150 2

Ipasuno. Mz mabn. 12.2 cnedyem, umo uem eviuie NOpsa0OK
gunempa, mem 6Gonee 6vicokue mpeboeaHus Npedvsens-
I0MCA K MOYHOCMU COOMIO0EHUSL PACYEMHBLX 3HAYEHULL €20
anemenmos u K ux cobcmeernroti do6pomuocmu. Iloamomy
CTLOKHOCb HACMPOTIKI C YEeTUHEHUEM ROPADKA PUIbmpa
gospacmaem.

Ilpu HacTpo¥iKe ¢ MOMOLIBLIO U3MEPUTENILHOrO Npubopa mnox-
GUpaloT TOYHOE 3HaYeHHe eMKocTel GbunbTpa. Ecimm 310 He yna-
eTcsa caenaTh HaGopoM MOCTOSHHLIX KOHAEHCATOPOB, TO Mapai-
NeNIBHO WM YCTaHABIMBAIOTCA MOACTpOeYHbie eMKoctu. Ilocne
JOCTHXEHHS] HeoOXomiMoii comacHo Tabi. 12.2 TOYHOCTH, MpH-
CTYNAIOT K HACTPOIiKe KaTyllek. PerylmpoBKa KaTylleK OCyHecT-
BJISIETCA CXATHEM WIM PacTsDKEHUEM BUTKOB.

Ilpu otcyrcrBum AUX-meTpa peryiupoBKY BHIIIONHSIOT I10
munmyMy KCB B nonoce npornyckanmsi.
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JU1si HacTpo¥iKu (UIBTPOB KMCNONB3yeM (PEPPUTOBBIA U MeM-
HBIA CTEpPXEeHb, 3aKPeTUICHHbIE HA TUIIEKTPUYECKON PYKOSITKE.

Tpancusep ¢ KCB-merpoMm uyepe3 GuibTp NOACOEHUHSIOT
K 50-omuoit Harpyske u nposepsiior KCB Ha BCex mMamna3soHax.
Ecmu KCB Bbillle pacyeTHOro, TO PEryvpyroT MHIYKTUBHOCTh
Karyiuek. [ist 3Toro Ha KaXxIoM QUanasoHe Mo0YepesHo noMe-
LIAI0T BHYTpb KaXxJoOi KaTymku (GeppuToBblii M MEmHBI CTEp-
xeHb. Eciv KCB ymenbuiaeT MERHBIA CTEpKEHb, TO BUTKH pas-
IBUraior, ecim GeppuTtoBblii — BUTKM ciasuralor. IIposepus u
OTperyanpoBaB Bce KaTykn ¢unbTpa, fobusatotces, yrober KCB
He MpeBbILIa] pacyeTHOE 3Hayenne. Kak npasuio, peryJmpoBKy
MPUXOIUTCS IIOBTOPATH 2—3 pasa.

KoppekTnpoBka HHIYKTUBHOCTH JUIsI IOCTHXECHUS PACYETHOIO
KCB B nonoce nponyckanus ¢puibrpa NpakTHYECKH HE BIMSET Ha
€ro 3aTyXaHHUE B I0J10CE 3aePXaHusI.

Ecnu nipu peryiupoBke He yAaeTcsi NOJMYIUTh PACYETHOE 3Ha-
yenne KCB, To HeoOXxomuMoO BEpHYThCsl K TOYHOMY Honbopy
€MKOCTEH.

QuibTp, pacCYNTAHHBIA ¥ HACTPOEHHLIX 110 BbIIEYKA3aHHOMN
MeTonrKe, N0 U3MEpPEHMsIM aBTopa mMmeer 3atyxaHue 40 ab na
yacrore 50 MI'u. Bennumnna 3aTyxaHusi COOTBETCTBYET paCYeTHOM
B COOTBETCTBUM C rpadukoM Ha puc. 12.3.

MNopsipok npoextuporanus OGBY YeoOuiluera

1. 3aparotcst BENMYMHOM BOJHOBOIO CONPOTHMBJEHUS Ry M
BeNMYMHOM HepaBHoMepHOocTH AUX A, (WM MakcuMaib-
Horo KCB) B nonoce nponyckasusi.

2. PykoBonctysicb HEOOXOAMMON BeIMYMHON 3aTyxaHus Aj,
no rpadukam Ha puc. 12.3, Bpibrpaiot nopsAxoK GpuisTpa.

3. Beibupatot yacrory cpesa f, punbrpa. Tak kak npu npubmm-
XeHuH K vacroTe cpesa f. KCB Bospacraer, oHa BbiOupa-
eTcsl HIXKe MIHUMAaIBbHOM paboyeit yactoTs! Ha 15—20 %
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4. Boruucisiior 6asosbie snavenns L, u C, [39] no dopmynam
(12.3) m (12.4). .

5. Bolukcnsior okoHyateabHble 3Hayenus L u C ¢ yyerom
koapduimenTos K, BeIMIMHA KOTOPBIX 3aBHCHT, OT nopsiika

dunwrpa [39]:
L=Lg/K,; L,=L;/K, utn; (12.7)
C=Cy/K;;C,=Cy /K¢, U A (12.8)

Koabdumentn: 11 dopmyn (12.7) u (12.8) nann
B Tabx. 12.3 [39].

KoadpuumenTts gnm pacvera paanmmsix GBY 3—9 nopsaxkos

C xapakrepycTnkamy HebpilueBa Tabmmya 12.3

x @ " KoadpPmumantns K
§' E. C: & g Ag, ;
%g Xema Ppunsrpa x RE K, K¢
=R £ t|2(3|4i1(2(3|4|5
c1 1,2|0,028]1,07 0,78/0,78
3 u Co 1,410,100]1,15 1,03/1.03
1,710,280{1,14 1,35|1,35
ct c2 1,210,028(1,38{1,36 0,89(1,73{0,89
5 u Ciz Cis 1,4 10,100(1,37/1,37, 1,1411,97(1,14
1,7 10,280]1,31/1,31 1,45(2,28{1,45
c1 c2 c3 1,210,028 )1,43]1,63/1,43 0,93(1,87]1,87)0,93
7 Eu Eu Eu gu 1,4 10,10011,42]1,57|1,42 1,18)2,09|2,09|1,18
1,7 10,280(1,34{1,45{1,34 1,49]2,39(2,39{1,49
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Ta6nua 12.3 (npogomkexue)

¥ @ @ Koadpduumentnl K

O n [+ An

3 Cxema punuTpa x 4 K. K¢

-3 % a5

ce £ 1({2(3|a{1|2]|3|a]|s

-

,2 0,028 |1,46(1,70|1,70{1,46]0,95(1,92|2,01{1,92/|0,95

,410,100(1,44|1,62|1,62(1,44/1,192,13[2 20{2 13[1,19

c1 G2 €3 C4
9 EU ELZ ELIB EL4 EL5

1,7 |0,280]1,36{1,48|1,48|1,36|1,50|2 42|2,48|2,42;1,50

$BY Yebouiuega 9-ro nopagka

PaccMOTpMM — IIPOEKTMpOBaHME Y KOHCTPYKLIMIO OBY
YeGrnueBa 9-ro ropsiaxa ¢ conportusienueM Rg = 75 Om, KCB

B rosioce rponyckanus < 1,2 (pue. 12.3). Cxema ¢uisTpa npes-
cTaBjieHa Ha puc. 12.6.

1. OnipefiensieM 9acToTy cpesa 1o GopMyre fe = finl1,2.
Hanpumep, Npu HAIMYUKM IIEPBOTO  YacTOTHOrO KaHasia
fomin= 48,5 MI't

f.=48,5/1,2 = 40 MT'y.

2. TTo dpopmynam (12.3) u (12.4) vaxonum Ly 1 Cg:
L =75/(2 - 3,14 - 40) = 0,30 mxl'n;

Cp = 10°(2 - 3,14 - 75 - 40) = 53 n®.

Ct C2 C3 C4
%U %LZ%L3%L4%L5

Puc. 12.6. Cxema ©BY
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3.Tlo Tabn. 12.3 onpenenseM ko3¢ PUIMEHTEL, a 3aTeM 110 GOp-
mynam (12.7) u (12.8) onpenensiem semrauns Li—L,, C,—Cs:

Cl = CB /KCI =53 / 1,46 = 36 n(p,'
L, =Ly /Ky, =030/095 = 0,31 mxTn;

Cz = CB /KCZ =53 / 1,70 =31 n@;
L,=Ly/Ky ;= 030/1,92 = 0,16 mI%;

C3= Cg/Kcz=53/1,70 = 31 nd;
Ly=Lg/K;;=030/201 = 0,15 mxl't;

C4 = CB/KC4= 53/ 1,46 =36 n@;
Ly=Ly/Ky,=030/192 = 0,16 mxT;

Ls=Lg /K. 5=030/095 = 0,31 mxTh.

Katymxu L;—Ls HaMoTaHs1 Ha orpaBke &8 MM ¢ warom 3 MM
nposozom I19B-0,8.

L,, Ls — 10 ButkoB. L,, L3, L, — 5 ButkoB. KoHCTpYKIMA 1
HacTpoiika aHanornyHsl @HY.



13. NEPEKJTIOYATEJIN RX/TX

Oco0GeHHOCTH BKNIOYEHUS U BbIKNTIOYEeHUS

 Buumanue. Bo usbexanue UCKDEHUs HQ KOHMAKMAX AHMEH-
Ho20 pene (m. H. «eopsMee NEPEKTIOHeHUe»), Heo6x00UMO
CHAYANA GKTIOWUMb HA Nepedawy YCUNUmenb. 3amem ¢
3a0epxKoil donxen nocmynums B-cuenar om mpancu-
éepa. IIpu oBpamnom nepeKnioueHuL 6Ha4ane Heobxodumo
CHAMb HANPAXEHUE 8030YKOEHUS, A 3ameM NEPEKTIOUUMDb
yeunumens 6 pexum RX.

B rpaMOTHO M3rOTOBJIEHHOM TpaHCHBEPE yIpaBJIsIOIMA yCH-
JUTeNieM CUrHai ¥ mopaya BU-HanpspkeHMsl NODKHBI ObITH CHH-
XPOHM3MPOBaHBI MO 3TOMY NpHHIMITY. BemmyuHa 3aliepXKd B
15—30 Mc, KaK npaBWiIo, NOCTATOYHA JUIA cpabaThiBaHis MOLI-
HBIX aHTEHHBIX peJie.

BapunaHTb! CXeM

INpy Ha/MuKH BBIIEYKA3aHHOH CHHXPOHM3AIMH IMEPEKII0Ya-
teyib RX/TX B ycwimTese BHIIOIHAETCA Haubosee IpocTo. 3neco
BO3MOXHBI IBA BApHAHTA.

Bapuanr 1. Eciu cxema ynpas/ieHUs! yCHIUTE/IEM B TPaHCHBCPE
paccuMTaHa Ha GOMBIIOH TOK (€ro BeMYMHA JOJDKHBI ObITh yKa-
3aHa B TEXHMYECKOM OIHCAHUH), TO OHA MOXET HEITOCPEACTBCHHO
nepeksnouats peie (puc. 13.1).

ITpu OTKMIOYEHHOM yCIUTHTENE U B pexuMe RX KOHTAKThL K11
u K2.1 coenuusioT aHTeHHy ¢ TpaHcuBepoM. IIpu 3amMbIKaHUM
IIeHTpaIbHOrO KOHTaKTa rHesna «RELAY» Ha MacCy BRIOUAETCA
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4 +27B "TRCVR" "ANT"

K1.1 K2.1

"RELAY" -
i ] _|_ yoeunurtens younutensi

Bxop, Bbixoa
Puc. 13. 1. Peneiinbifi nepexmoyarens RX/TX

pexum TX. TpaHcHBEp HOAKIIOYAETCA KO BXOIY YCHIIUTEIIS, & €ro
BBIXOJ coemuHsieTcs ¢ aHTeHHoi. KoHTakThl 3.1 ynpaBisiioT 1aM-
3(0)% 8

Bapuant 2. EciM cxeMa ynpasieHUsl YCWIMTENIEM B TpaHCH-
BEpe PacCYMTaHa Ha MaJIblil TOK, TO OHa MCHOJIB3YETCH JIs KOMMY-
Taupy TpaHsucropa (puc. 13.2). Ha puc. 13.2 — puc. 13.5 neny,
KomMyTHpyeMmble kKoHTakTamu K1.1, K1.2, K1.3, He nokasaHel, TaK
KaK OHM TakMe Xe, Kak_Ha puc. 13.1.

+278

[ Ixi C ke C 1w Fvor
+ * *

VD1

Puc. 13.3. YuusepcanbHbii TpaHsucTopHbi nepekiioqarens RX/TX
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B Hekoropeix TpaHcuBepax (Hampumep, RA3AO) s ynpas-
JIeHUs! YCHINTENIEM MPUMEHSAETCS IONOXUTEIbHOE HalpsXeHne
QSK 10—12 B. YTtobbl ycunutes MOXHO GBUIO KCIIONB30BATh ¢
J00BIM TPAHCHUBEPOM, CIEAYET IPUMEHNUTh YHUBEPCAIbHBI Nepe-
kmovarens RX/TX (puc. 13.3).

B aroii cxeMe cpabatbiBaHue pere obecrieauBaeTcs Mpy OTKPBI-
THH TpaHsucropa VT1 win ripu HenmocpeacTBERHOI MTOaYe 110710~
XHUTEJILHOrO HanpsiXeHus Ha pesuctop R3 ¢ ruesna «QSK».

Mepexmoyarenb NOBLILLEHHONR CNOXHOCTH

bonee cnoxnbiii nepekmovarens RX/TX tpebyercs B Tpex
cayqasnx.

Cayuaii 1. Ecnu ynpasisiiomuii ycHIMTENIEM CHrHal U BXOIXHOE
~ BU-HanpsoxeHve He CHHXpOHM3HPOBAHB], KaK YKa3aHO BBIINE,

Cnywaii 2. Korna Ui NepeKIIOYeHUs] YCHIHTEs HE MpH-
MEHSIETCH OTHE/IbHOE YNpaB/sAloliee HanpsXeHHe, a Ionydye-
HHe yNpaBJisIIOmMEero CUrHaja MPOUCXOAUT ITyTeM BHIITPAMIICHHS
vacTu BXonHoro BY-nanpaxenus. Tago# cnocob Hamen npume-
HEHHE B HEKOTOPBIX (GUPMEHHBIX KOHCTPYKUMAX TP YacTOTHOM
MOAYSLIUK.

Cnyyait 3. Korna nepexmouarent RX/TX ucnons3yercst mis
nepeBona ycusmrens B pexuM RX nipu cpabarsiBanuy npenoxpa-
HUTEJIbHBIX CUCTEM.

Cosert. /[na uckmouenus nodzopanus KOHMAKMOS GHIMEHHbIX
pene 6 yKasanubix cny4asx neobxooumo, wmobb. npu nepe-
KJIOYeRUU HA nepeoayy CHAYANA NEPEKTIOYATILCE GHIMEHHbIE
pene, a samem ¢ 300€pXKKOIl OMNUPaNacs namna, a npu
00paMHOM NEPEKNIOUEHUL CHAYANA OOJLKHA 3aNUPambCs
1aMNA, G NOMOM CPABAMBIEAIND GHIMEHHbIE DETle.

910 ycnoeue ofecrieunBaeTcs cxemoil, M300paxeHHON Ha
puc. 134.
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Puc. 13.4. TpanancropHuii nepexmovarens RX/TX ¢ 3NeKTPOHHOM 3816 pXKoki

IIpu 3ambikaHum reesfia «RELAY» orrnupaercst TpaH3HUCTOp
VT4 u cpabareiBaior anteHHbie pene K2, K3. OnuoBpemeHHO
ornmpaeTca Tpansucrop VT1, samupaerca Tpansucrop VT2, a
3aTeM C 3a1epXKoli oTnHpaercs: TpaH3ucTop VT3 u cpabaTeiBaer
ceTouHoe perne K1.

Benuuuna 3anpepxku, HeobxonnMast Juisi cpabaTbIBaHWsI CeTOY-
Horo peite K1, saBucur ot Bemmumnbl RS u C1. Konrakth K1.1
6nokupyioT TpaHsuctop VT4 B OTKPEITOM COCTOSIHUMH, & KOHTAKTHI
K1.2 otnupator nammy. Jlnox VD1 ripensteTByeT GIOKHPOBKE B
OTKPBITOM cocTosiHUK VT1.

Ilpt obpatHOM mepeKIOYEHUH VT1 3aKkpeiBaercs, VT2
otKpbiBaercs, kouneHcatop Cl uepes muos VD2 M OTKpHITHIA
VT2 MrHoBeHHO pa3spstkaercs ¥ BoI3biBaet 3akpeite VT3, Pene
K1 xonrakramu K1.2 sarmpaer namny, a koHrakramn K1.1 pas-
GIIOKHpYeT OTKphITOE coctostue TpaHsuctopa VT4, Ilocie atgro
TNIPOVCXOIAT O6PATHOE IEPEKITIOYEHNE aHTEHHBIX peJie. '

3anepxxa Ha obpaTHOE HEPEKMOYEHHEe KOHTAKTOB aHTEHHBIX
pesne obycnoBiieHO nX BpemeHeM cpabatbiBanus. Paspsas KouneH-
caropa C1 npoucxonur MrHoBeHHO (MeHee 1 Mc), roaTomy 611oKu-
poBka VT4 HeobxoMa TOLKO MpH KCNONIB30BaHUH OBICTPOJIEH-
creyiouux pene K2, K3, xoria ux BpeMs cpabaThiBaHHA CONIOCTA-
BUMO €O cKOpocTsio pene K1.

JLoCTOMHETBO ITOI CXEMbI COCTOMUT B TOM, YTO NoR6OPOM BeJu-
yiH RS u C1 MOXHO perynmmpoBarh BpeMs 3a8J€pXKH B 3aBHUCH-
MOCTH OT CKOpOCTH cpa0aThiBaHusl [TpUMeHseMuIx pene K2, K3.
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ITpu HOMMHAJAX, YKa3aHHBIX Ha CXeMe, 3aepXXKa Ha BKJIOUCHUE
cerounoro pene K1 pasHa 15 mc.

BapuaHThl CXeMHbIX peLueHuit U3 nureparyphbl

MHorye cxeMHBe pelennst nepekiovareneir RX/TX ects B
ymrteparype [36, 41}.

IMpuMeHsieTcst U NeKTpoHHas KommyTaims RX/TX. Onun 13
TaKMX Iepeknovarereii moxpo6Ho onvcad B, B. Jlposnossim [16].
ITpenMyIeCTBO 3JEKTPOHHOIO NEpeKoYaTes — MIHOBEHHAs U
GecrrymHas pabora.

Kpome-Toro, OH UCKJIIOYaeT TEIUIOBBIIEIEHUE HAa aHO/E B Tay-
3aX MEXIy CJIOBaMM M TeJierpaHbIMM IIOCBUIKaMH, 2, CIeA0Ba-
TENLHO, CHUXAIOTCS TpeOOoBaHMs K aHOAHOMY OJIOKY THTaHMS U
BEHTYCTaHOBKeE.

@akTUYECKU MeJlaeTcsl HeHYXXHOIU CXeMa YIIpaBJIEHUsT TOKOM
1oKos 1o orubaroreit SSB curHana, oTnagaeT HeoOXOMMMOCTD B
JOPOTOCTOSIIIMX aHTEHHBIX pesie. Eciu y KoppecnoH/ieHTa TakXke
9JIEKTPOHHOE TIEpPeKIoyeHre, TO KOMGOPTHOCTh NpU OXHOM
KaHaJIEe CBS3M MPAKTUYECKK COOTBETCTBYET AYIUIEKCHOM pabore.

K HenmocraTKam OTHOCUTCA 3aTyXaHue IPUHIMAeMOro CHTHaa,
HO er'0 MOXHO YCTPaHUTb € TIOMOIIBIO JONONHUTENbHOro YBY.

14. CUICTEMbI BO3AYLLUHOIo
OXJIAKAEHUSA B YCUTUTENNAX
MOLLHOCTMH

Ipu MOCTpOiiKe KOMIIAKTHOTO YCHIIUTENS] MOIHOCTH ajlbTep-
HaTUBBI OOyBHEIM JIaMIIaM HeT.
D10 moxTBEpKIAaET U 3apybexHas MpaKkTvKa, Tak KaK yKa3aH-
HbIE JIAMIIBI VICTIONB3YIOTCSI B GOJIBIIMHCTBE COBPEMEHHBIX (pup-
MeHHBIX ycvumreneit [4, 51—55]:
+ ETO 91p, ACOM 1000, ACOM 2000, HF 2500DX (1—3 .
T'Y-74b um 4CX800);

+ TITAN II, QRO HF 3KDX (1 urr. I'V-91b mma 4CX1600);

+« CENTURION, COMMANDER, HF 2500, HF 2500E
(1—2 . 3CX800A7);

+ AMERITRON AL 920, cepus ycumreneit HENRY RADIO
(1—3 . 3CX 1200A7).

OnHuM U3 BaXHBIX 3JIEMEHTOB YCHJIMTENISl SIBJISETCS CHCTEMa
OXJIAKIECHUA Jammbl. VICXOMHBIX MaHHBIX OIS €€ TPOEKTHPOBaA-
HUsl B JIMTepaType npakTudecku HeT. OTcyTcTBUE MH(pOpMALMH
YCJIOXKHSET IPaMOTHOE KCTIONTHEHHME CHCTEMBI OXJIAaXXACHMS.

Ho 3Ty cBeieHus TOCTATOYHO BAaXHBI, TaK KaK KOMIIOHOBKA
YCUJIMTEJISI 32aBUCUT OT KOHCTPYKLIMU CHCTEMBI OXJIAXKICHUS, ¥ TIpH
omMGOYHOM pereHNH NoTpebyeTcs TpyAoeMKas nepefeska.

Ianee u3noxeHO OOOCHOBaHME KOHCTPYKTHMBHEIX Ilapamer-
POB CHCTEM BO3MYLIHOTO OXJIAXIEHHS IeHepaTOpHbIX amn [21].
IonyveHHbIe pe3yJBETaTsl MOTYT OBITE MCTIONB30BAHEI IS JIOOBIX
BEHTWISITOPHBIX CHCTEM OXJAXEHWS WM Harpesa, MPHMEHSIO-
UIMXCS B Pa3/IMYHBIX O0JIACTSAX TEXHUKH.
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14.1. OO0wme cBepeHus

Tunb! NPUMeHseMblIX BeHTUNATOPOB

Jlnst oxnaxkieHust OOMYBHBIX pagyvoiaMIl IPUMEHSIOT [iBa TUMa
BEHTIISITOPOB:

+ oceBrle (puc. 14.5);

+ neHTpoOexHsle (puc. 14.12).

V oceBoro BeHTHIATOPAa HATpaBjeHNE BO3MYIIHOrO INOTOKA
COBIIAZIAET C OCBIO BPAIIEH s KPUIbYATKY. B eHTPoOeKHBIX BEH-
THAATOPAaX BO3IYLTHBIH NOTOK (popMMpyerTcsi BHYTPHM KOpIIyca-
YJINTKH 33 CYeT LHIEHTPOOEXKHBIX CUJE

BeHTIISTOphl XapaKTepU3yIOTCs IBYMsI OCHOBHBIMM Ilapame-
TPaMH.

Iepsbiii mapamerp — mojaya Wi pacxol Bosmyxa L. Bro
KOJIMYECTBO BO3MYXa, HONABAEMOTO BEHTWIATOPDOM, B €IMHHUIY
spemenn (M3 /4, M3/c). OHa BEIYMCISIETCS. KaK POU3BEIEHNE CKO-
POCTH BO3IyXa v Ha IUIONA b ONIEPEYHOTO CEYEHNS BO3IyXOBOA
S B MecTe u3Mepenms ckopocti: L = v-s, M¥/c [18].

Bropoii napameTp — co3naBaeMoe BEHTWIATODOM JaBliEHNE
po3uyxa P. Ono usMepsietrcsi B [1a win B MM BOIAIHOTO CTONI0A.

Onpenenenne. 3asucumocmo, cesasvieaouias nodawy L u das-
nenue P, nasvieaemcs xapaxKmepucmukoi 0G6neHun 6eH-
munamopa (puc. 14.1).

B ymtepatype Takke MOTYT BCTPETUTHCS HA3BaHMS:
* «HaNOpHAsi XapakTepUCTHKa»;
* «pa3MepHasi XapaKTepUCTUKa».
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CxeMb! pa6oThl BEHTUASITOPA

Jins wunoctpauuu rpadudeckoil 3aBUcHMOCTH Ha puc. 14.1
PaccMOTPHM TPH Pa3IHYHBIX CXEMbI pab0OThi BEHTHIATOPA, TIOME-
IIEHHOTO B BO3LyX0BOX, (puc. 14.2).

Ilpn nepekpuiToM Bo3nyxosone (puc. 14.2, a) nopava BoO3-
JyXa paBHa HYJIO, a JaBjieHue B O0bheMe 3aKIOYEHHOM MEXIY
BEHTWISATOPOM M 3aBUXKOii OyIeT MaKcMaibHBIM (TOYKa A Ha
puc. 14.1).

Eci Bo3AyX0Bo/1 I0JHOCTHIO OTKPHIT (puc. 14.2, ¢), To conpo-
TMBJIEHVE IBIXEHMIO BO30yXa OOYCJIOBJIEHO TOJBKO TPEHHEM O
CTEHKH, T. €. [IOYTH OTCYTCTBYET. B 3TOM ciiydyae noaavya Makcu-
MasbHa, a JaBjieHue MUHIMaTLHO (Touka B Ha puc. 14.1).

Ilpn yacTHYHO mNepeKpbITOM Bo3xyxoeoxe (puc. 14.2, 6)
1I0fla4ya ¥ JaBj€HHE, CO3NaBaeMbie BEHTWIATOPOM, 3aliMyT MpO-
MEXYTOYHOE PacIojioXeHre MeX Iy min i max (Touka b Ha puc.
14.1). Ux xOHKpeTHOe 3HayeHue OymeT 3aBHCETh OT CTENECHU

P, mm
H, O

M3y

Puc. 14.1. XapakTtepucTyka faBieHns aeHTUISITOpa
(HanopHas XxapakTepucrika)

|\ <
[
6

Puc. 14.2. CxeMbl paboTsl BEHTUSITOpa B BO3AyXoBoe

|1
!
|t
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nepexpﬁlmsl BO3IyXOBOZIA W/, NPYTUMM CJIOBAMH, OT BEJIMYUHBI
COMNPOTHBJIEHUS IBIXEHUIO BO3MyXa, KOTOPOE MMEETCA B BO3AY-
XOBOIE. )

JaBnenue Bo3ayxa 1o 3aaBuxku (puc. 14.2, 6) 6yner Gonbiue,
YeM MoCJie Hee, MO3TOMY MOXHO CKa3aTh, YTO Ha 3alBHUXKe
obpa3syercs mnepenaj AaBjieHui (OTEPA NaBJICHUs WM TOTEps
Harfopa).

DTOT nmapaMeTp MCMOJb3yeTcs Ui KONMYECTBEHHON OLIeHKH
BEJIMYMHB! COMPOTUBIIEHUS JBUXEHUIO BO3MyXa, OH U3MepseTcs
B Ia, kITa, Mm H,0 (MwummmeTpax BoxsiHoro cronba) [18].

Harnpumep, ec/iv aaBJieHue BO3RyXa 10 3a1BIKKH paBHO 10kI1a,
a mocne Hee— 8 KIla, T0o mepemnax nasjeHus OymeT paBeH
10 - 8 = 2 KI1a. 2 kIla — KonuyecTBeHHas XapaKT€pUCTUKA BeJU-
YMHBI JJAHHOTO COTIPOTHBICHMSA B BO3IyX0OBOJIE.

Metoguka pacuera

Panuonamily C MaHeJbKOH, MOMEIIEHHYI0O B -BO3AYXOBOI,
MOXHO PacCMaTpMBaTh KaK «3aJBHXKY», BbI3BIBAIOILYIO yBEJH-
yeHYe TIepell Hell JaBlieHus BO3AyXa M yMeHbleHue nonayu L
BeHTWIATOpA (CM. pHc. 14.1).

Buumanme. Jns cozdanua spdexmugnoii cucmemb. oxaaxoe-
HUA, KOMOPAs UMeen MUHUMANbHbE 200apumbl U WiyM,
Heobxodumo, umobsl KoHuzypayus eo3dyxosoda, mun u
MECMO DACHONOXKEHUS BERMURAMOPA 06echevusant. MURU-
ManbHoe yMeHblUeHUe €20 no0avL npu npoodyeKe Iamnbl.

Tpebyembie a1 pamuonamiis ycaosus obnoysa [30, 31, 32]
YKa3bIBAIOTCS B XapaKTepHCTHKeE OXJAXKAEHUs, KOTOpas NODKHa
conepxarscs B racriopte (pHc. 14.3).

XapakTepUCTHKH NOJNYYEHbI OITLITHBIM ITyTEM IIPH NPAMOTOY-
HOM (JIAMMHApHOM) ITOTOKE BO3/yXa, MPOXONAIIEM Jyepe3 JIaMiTy.

" OHu nipencTaBisnoT coboil rpadyuecKre 3aBUCIMOCTH MaKCH-
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ABIDKEHUA
BOSAYXA

I

+70
1,9

1,5

' 1,2

+25 | +40 | +55

TemnepaTypa OXNaKAaIcILero Boayxa, °C
Monpasourmit koshduLsenT

Puc. 14.3. XapaKrepucTiy oXaxneHnsa pafinonamn
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MaJIbHOH TeMITEpaTypHl aHOIHOIO paiMaTtopa OT pacxoia Oxyiax-
HAIOIIEro BO3AyXa MpY YETBIPEX Pa3InYHBIX BEMYMHAX MOIIHO-
cTH, paccerBaeMoii Ha anoge. Kpome Toro, Ha BEPTHKAIBHOM OCH
rpaduka yKas3pBa€TCsl MOTEPs JABJIEHHsS BO3AYIIHOIO NOTOKA B
pazmaTope B 3aBMCHMOCTH OT pacxofia Bo3ayxa (OHa XapakTepu-
3yeT CONMPOTHBJIEHNE NIAMIThl C PaMAaTOPOM JABVKEHMIO BO3AYLI-
HOTO MOTOKa).

XapakTepucTUKa OXJIaXIEeHVsi JIaMIThl M HarlOpHasl XapakTe-
PUCTHKA HEHTPOOEXHOTO BEHTWISTOPA MO3BOJISIOT ONpEAC/MTh
moKazaTe/l CucTeMbl obayBa pacdyeTHeM myTeM. Hawubonee
HpOCTO 3TO JieaeTcst rpadIecKuM METOIOM HaJIOXEHHS XapaK-
tepuctuk [21]. J1as 3TOr0 B KOOpAMHATAX, II€ HAXOIHUTCs HAllop-
Hasl XapaKTEPUCTUKa BEHTWIATOpPA, B TEX X€ €IMHUIaX M3Me-
peHust CTpouM rpaMyecKyro 3aBUCUMOCTD TIOTEPH AaBJICHNA B
pamMaTope OT pacxofa Bosiyxa (puc. 14.4).

3aTeM U3 TOYKM TepeceyeHust IByX rpadkoB OMyCKaeM Iep-
NEHAUKYISP Ha FOPU3OHTAJIBHYIO OCh U HAXOIMM IIOAavy, KOTO-
Py10 06eCIeunT AaHHBI BEHTWISATOP MPU «IIPOMYBKE» JIAMITBL.

YKazaHHbIii METOJ, SBIsieTCs rpahuecKyM CriocoboM pereH s
cuCTEMBI M3 IIBYX YpaBHEHMI ¢ AByMsi HemsBecTHoIMM — P 11 L.

P mm A
H,O HenopHas xapBKTepucTKa
BEHTUNATOPB
20 £
15

A

10

\\\\ Motepu paBneHus B
N\ PaaveTope ry-74b6

5 -
- 4 >

0" 10 20 30 40 L v

Puc. 14.4. [peduyeckoe onpeaeneHne nogayy BeHTUISTOPB Npin NpoLyBke
JIBMIbI METOLOM HA/IOXEHUS XapaKTepucTuK
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B namem npumepe (puc. 14.4) npu oxnaxaennu jiamnsl I'Y-74b
BEHTIUIATOP obecneynt pacxon Bosayxa L = 35 Mm%/ 4.

Ianee anst 3afaHHON MOLIHOCTH pacceMBaHMs Ha aHOAE IO
XapaKTEPUCTUKE OXJIAXICHWS ONpeleNseM MaKCUMAIbHYIO TEM-
niepatypy anonHoro paauaropa. Hampumep, npu P = 500 Bt u
L = 35 M3/q ona Gyzer pasta 160 °C (cm. puc. 14.3 s T'Y-74B).

HepocraTku meToguku pacuera

MeTtonvka Mo3BOJSIET JOCTATOYHO TOYHO pacCYUTaTh YCJIOBUS
OXJIaXJeHNs ¢ KOHKPETHBIM LEHTPOOEXHBIM BEHTWIATOPOM, HO
OHa UMeEeT CYIIIECTBEHHBIE HEeNOCTATKH.

Henocratok 1. HMcnonezyemass B pacyerax XapaKTE€pPHCTHKA
OXJIAXIEHHUS JIaMITBl TMOJNyYeHa Ul MPSMOTOYHOrO (JlaMMHap-
HOro) moroka. ITo3ToMy ee MOXHO IPUMEHUTH TOJILKO B aHAJO-
TUYHBIX YCJIOBMSIX, KOTOpPbIE MPOM3BOANT IEHTPOOGEXHBINA BEHTU-
JISITOP TipH 06IyBeE «B KaTom» (CXeMa MBIDKEHHUsl BO3TyXa Ha PHC.
14.3). OceBoii BEHTWIATOP CO3JaET CWIBHOE 3aBUXPEHME BO3MyXa
€ MHBIMM YCJIOBHSIMU OXJIAXIEHMS.

Hepocratok 2. B macnopre Ha ManoraGapyTHBIE BEHTWISH-
TOPBI, HCIIONB3YEMBIE AN OOAyBa, KakK IPaBHIIO, OTCYTCTBYET
HAMOpHAS XapakTepHCTUKa, HeoOXxommMas [ns pacyetoB. Ee
CaMOCTOSITENILHOE MOTyYeH e SBNgeTCs bonee CIOXHOMI 3a1ayer,
YeM IKCIIEPUMEHTaIbHAS IPOBEPKa BCEH BHINOIIHEHHOM CHCTEMBI
OXJIaX IEHMSI.

Henocratok 3. XapakTepyucTuka OXJIaXICHHs ITOJIyYeHa VIS
JIAMITOBOM MaHeNbKM ompeaesieHHoro Tuma. HMcnonb3opanue
Jr060i#t APYroil MaHeIbKY MOBJMSET Ha PE3ybTaThl paCYeTOB.

OueHka 93¢ PeKTUBHOCTU Pa3INYHLIX CUCTEM OXNlaXaeHus

Ipu co3ganum cuUCTEMB! OXJIAXICHNMA BO3HUKAET Psijl BOMPO-
COB, Ha KOTOpPbI€ HEBO3MOXHO [OJIYYMTh OTBETHI C IIOMOILBIO pac-
YeTOB, HapuMep: Kak O6yayT OTIMYaTcs mokasaresiu paboTs oce-
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BOT'0 BEHTWISITOPA B BBHITSIXKHOM M IPUTOYHOM CXeMaX Ml HACKOJIbKO
onpaBJaHa BYXBEHTWISTOPHAs CHCTeMa o0xyBa?

M3BeCTHO, YTO MpH NPOXYBKE HEHTPOGEKHBIE BEHTHIATOPDI
Gonee appexTunnnl [18]. Ho Hackonbko Brine ux 3¢pQexTus-
HOCTh IO CPABHEHUIO C OCEBBIMM BEHTWISITOPAMH IIPM OXJIaXIe-
HMM pPaJyoNaMmIIbi?

OTBeThl Ha 3TH U PN IPYTHX BOMPOCOB BO3MOXHO IOMyYMTh
TOJIbKO ONBITHBIM IyTEM.

' Jlnst 3KCNEepUMEHTAIBHOM OLIEHKH 3¢ (HEKTHBHOCTH Pa3IMYHBIX
CHCTEM OXJIAXIEHUs HEOOXONMMO BHIGpATh OLIEHOYHBIE ITapame-
TpBI.

3aBOMI-U3rOTOBUTESD B IIACMIOPTE HA PAIVOIAMITY YKA3hIBaeT ee
MaKCHMaJIbHO IOITYyCTHMYIO Temiieparypy [30, 31, 32]. IToaromy
HepBbIM M OCHOBHBIM OLICHOYHBIM [AapaMeTpoOM JUISl CPaBHEHHSA
pasnuuHbIX cxeM obnyBa npu paboTatomeli paauonamiie npuHsTa
MaKCHMabHas TEMIEpPaTypa aHOXHOIO paauaTopa ty, ...

OxnaxjieHve J1aMITbl 3aBUCUT OT MopayM (pacxofia) BO3myXa
[30, 31, 32]. IloaToMy BTOpPBIM OLEHOYHBIM NAPAMETPOM IIpH
CpaBHUTEJIbHBIX MICITBITAHUAX CHCTEM OXJTaXICHWS IPUHSITA BEJIH-
YHHA CHHIKEHMst N0JIaYH BEHTHAATOPA AL, BoIpaxenHan B %.

Ls
AL =———-100%, (1)
Ls
rne L — nopada BEHTWISITOpa B CUCTEME OXJIAXIEHUS, M3/
Ls;— nonaya BenTHisTOpa B 6a30BOM BapUaHTeE, C KOTOPHIM
MPOVICXOMUT CPaBHEHHE, M3/4.

Hanpumep, nonaya BEHTHIATOPA, YCTAHOBJIECHHOIO B MYCTOM
BO31yX0BORE, L; = 120 M3/yac. Ipu pasMelieHun B HEM NaHEIbKH
C panuonamiioii nopaya ymeHewanace no 53 m3f4. CHuxenue
nogayu u3-3a X CONpoTuBIeHns Oyner

_120-53
120

AL -100% = 56%.

Bropoii, BcmoMoraTe pHbI#H, mapaMeTp MOXET ObITh UCIIONb30-
BaH NPY CPaBHEHUM CUCTEM OXJlaxaeHus1 6e3 paboraromeii paauo-
JIaMITbL

s 3kcniepyMeHTOB ObLTa MCNOAB30BaHa cucTeMa obnysa
namiiel I'Y-84b, cocrosimias M3 CTaHIApTHON IaHENbKH, BO3NY-
XOBOJIOB C BHYTpeHHMM auamerpoM 112 MM u Benmwisatopa. OHa
MIO3BOJISUIA MCTIBITHIBAT JIOOYIO CXeMy OXJNaXAEHUsI U e€ OTHellb-
Hble aeMeHThl. Ilpu vcnbITaHusix paguosnamna paborana Kak
TEIUIOTEHEPATOp, T. €. BCS NOABOOMMAas K aHOXY MOMIHOCThL Py
npeBpaaiack B TEILIO.

Ckopocte BO3myXa onpelensjlack aHEMOMETDPOM, KOTOPHBIH
HCITONB3YETCsl TIPH MCITBITAHUAX BEHTWIALIMOHHABIX cucrem [18].
Il v3MepeHusi Nonayy BO3MyXa B CHUCTEME OXJIAXIEHHSA OCO-
6eHHO ynobeH KpbUIbYaTHIii aHEMOMETP, KOTOPHI MOXET ObITh
PacnoyIoXeH HEITOCPENCTBEHHO 3a BO3MYXOBOIOM.

Temniepatypa w3sMmepsuiace TectepoM M838 ¢ TepMonapoii.
Tounocts m3Meperma £3° npu t < 150°C u £3 % npu t > 150 °C.
Perucrpauus TemiiepaTy phl IIPOU3BONKIOCH ftociae 10-MuHyTHOTO
Nporpesa paaroiaMIibl B H3MEPSIEMOM peXnMeE.

14.2. CuctemMbl OXnaxaneHmsa
C OCEBbiM BEHTUNIATOPOM

Cxembt 06yBa

Bo3MOXHEI 4eTbipe cxeMbl 00yBa:

+ HoKoOBag;

¢ [IPUTOYHAS;

¢ BHITSLKHAA;

¢ [IPUTOYHO-BBITSIXKHASL.

s ofipeaeneHua nyyineil KOHCTPYKLIMK CJEXyeT CPAaBHUTh HX
3(QeKTHBHOCTD OXJIaXNEHUA.
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I uCnBITaHMiE  UCIIOB30BAJICA OCEBOM  LIETBHOMETAH-
yeckui nstuionactHoi BeHTmnsTop TYP 4658N ¢ mnuamerpowu
KpeutbyaTky 110 mm u n = 2200 06/muH. ITonaya BEHTWIATOPA
IycToM Bo3ayxosome 120 m3/u.

BokoBasi cxema o6yBa

HepocTaToK naHHOro criocoba COCTOMT B TOM, YTO OXJIaXIai0-
IMiA BO3IYX NPAaKTUYECKM HE NIPOXOAUT uepe3 pedpa paguaTopa,
U TOBEPXHOCTh OXJIaXIeHHsl cokpamaercss B 9—21 pa3 (Tabu.,
14.1).

YToObl KOMNEHCHPOBATh TAKOE YMEHBIIEHUE IIOBEPXHOCTH
OXJIaXX IEHU S, HEOOXOMMMO 3HAYUTENBHO YBEJIMYMTH CKOPOCTB BO3~
nyxa, CleIOBaTENbHO, BO3PACTYT rabapuThl ¥ LIyM BEHTWIATOpA.
HesddekTMBHOCTE OXJIaXXIEeHUS JIErKO OLEHUBAETCS PACYETHBIM
nytem (Ta6bu. 14.1).

Ipumeuanue. 3a6od-u32omoeumens He peKoMeHAyem MAKYio
cxemy oxnaxoenus [30, 31, 32]. Hcknrouertiem s6ns10mcs
namno. muna I'H-7b, y komopbix paduamop He umeem
yuauKOpuseckoti 6okoeoti nosepxrocmii. Ilosmomy nono-
6UHA paduAMmopa OXAAX0AeMCs XOPOUWO U, KAK NpAUo,
amoeo docmamouto. Tloomeepxderuem sensemcs 60mb-
Li0€e KONMUYECHE0 YCHEUUHO pabomaouux APAKMUYECKUX
KOHCHIDYKLUIL.

— =8

Puc. 14.5. Bokosas cxema o61yBa

Mmasa 14. CucTeMbl BO3AYIUHOFO OXNaKAEHUN B YCUNUTENAX MOLLIHOCTU 137

fInoans NOBEPXHOCTE! OXNBXAEHUS B PaauonamMnax Tabruia 14.1

HaumeHoBBHUE Nnamnb: Ty-436 | I'Y-74B6 | I'Y-78B6 | I'y-84B6
Obian nrotwant OXRaKReHUR
pagvartopa S,, CM2 3000 410 1720 1566
Mrnowiank LuanHApUYEcKoil BHewHel :
nosepxHocTy, Sg, cMm? 140 44 140 126
Sp/Sg 21 9 12 12

CpaBHeHM e BbITSDKHOM Y1 NMPUTOYHOM CXeMbl

M3 pesyneraToB ucnbrtanuii (tabn. 14.2) crenyer, uto nonaya
BEHTWIATOpA B BBITSDKHOM cxeme (53 M3/4) B 2,4 pasa Gonsuue,
YeM B pUTOuHOM (22 M3/4). CriemoBartensHO, YTO6B! 06eCTIeHTh
TAaKOC XKe OXJIaXIECHUE JIaMIIbl B IPUTOMHOM cxeme notpebyercs
BEHTUWJIATOP C nofaveil B 2,4 pasa 6ojblie.

ITpy 3TOM 3HaUMTENBHO BO3PACTYT ero rabaputel u mym. Ecm
TIpOU3BOAUTH CpaBHEHUE 110 TeMIlepaType paauaTopa, KOTOpYIO
MOXHO U3MEpUTDH 00j1€€ TOUHO, TO tam,, = 130 °C gocturaetcs B
NpUTO4HOI cxeme mpu Py = 240 BT, a B BHITSIKHOI CXeMe ty ., =
126 °C npu P, =460 Br.

BuiBon. BoimsxHoil eenmunamop omeodum HpUMEpHO 6 déa
pasa 6onvlie menna, yem NPUmMOHbLI.

R PN st
K

Puc. 14.6. Buiraxtasn cxema obysa
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Puc. 14.7. [puroyHasn cxema oGaysa

N\

Pesynurartsi CpasHEeHMs BLITSKHOM 1 NPUTOYHOM CXeMb! Tabnyya 14.2

Hameprembiii napameTp NputouHan cxema BoiTaxHaR cxeMma
Mopasa L, M3/4 . 22 53
CHuxette nopaun AL, % 82 56
P, B 240 240 460
tymax, "C 130 82 126

st YenoBeka, NPUBBIKIIETO MIMETh AEJIO C JEeKTPUYECKMMU
CXeMaMy, Takoi pe3y/IbTaT MOXET IOKa3aThCsl HeOKVIAHHBIM.
JefictButenbHo, mo6Goii pe3sucTop BHI3BIBAET ONMHAKOBOE Iane-
HUE HAMPSDKEHUsl, HE3aBUCHMO OT TOIO, C KaKOH CTOPOHH OT
HUCTOYHNKA IMATaHKsI OH PacIIONOXeH.

Ilpumeyanue. 3aKoubl OGUXEHUA 6030yXa OMAUMAIOMCA OM
3akona Oma, U a3poouHaMUMECKOe CONPOMUBNIERUE TAMNbL
C NaHeNbKOLl 6 OAHHOM CRyyae 3a8UCUM O MECma pacno-
JIOXKEHUA 6EHMUNAMOPA.

Ilony4yenHwlit pesynbrar o6bacHserca cnepyiomuM. ITorok
BO3[yXa, BBIXOAAIMH M3 OCEBOT0 BEHTWISATOPA, HE MPSAMOTOY-
HbIi, a 3aBUXpEHHBIH (3aKPyYeHHBIH, KaK HUTH B BUTOM KaHaTe).
[losTtoMy BO3myIIHBIN NOTOK IIOCTYNAaeT B KOJBLEBYIO ILEJD
TaHeNbKU He NeprIeHIUKYIIspHO, a nox, yioM (puc. 14.7). axe
KaMeHb, GporIeHHbIi B BOAy IO YIJIOM, MHOTOKPAaTHO OTCKaKH-
BaeT OT Hee, IPEXAE YeM MOrPYy3UThCsl. 3aBUXPEHHBIM BO3OYX U
BXOZIE B IAHEJIbKY BeneT cebsi aHaJIOTUYHBIM 06pas3oM, 1103TOMY
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82 % nopauM BEHTUIISITOPA OTpaXXaeTcs M PacXOAyeTCs Ha TPEHHeE,
MEXY OTAEIbHBIMM CJIOSIMH IIOTOKA. OTO 3HAYUTENILHO YXYIILAET
TEIIOOTBOIL.

IIpu paGore BHTSDKHOTO BEHTHIATOPA 4Yepes JaMily mnox Aeil-
CTBMEM Pa3psXEHUsl NPOXOIMT CJIa603aBUXPEHHBII TOTOK, 103~
TOMY BEJIMYMHA CHYDKECHUs Tiofauu (56 %) 3Ha4MTENILHO MEHBIIIE.
B 3rtoM ciydae ona oOycroBieHa JIOGOBBIM CTOJIKHOBEHHEM
¢ karonoM. bonbmuii pacxom Bosmyxa obecneuyvBaer nydiiee
oX/axjeHue.

Pasnuia nomauu AL B 1puUTOYHOM M BBITSKHOM cxeme Gyaer
3aBUCETh OT KOHCTPYKLIMM MaHEbKY, a TAKXE OT YMCIIA JIoTacTeif
KpPBUILYATKH M CKOPOCTH e€ BpaileHus. [Ipu ysenmdeHun Komu-
YeCcTBa JIONACTed 1 CKOPOCTH BO3PACTAaeT AABJIEHNE, CO3aBAEMOE
BEHTHJISITOPOM, U OH JIy4llie MPOYBaeT JIaMITy B IIPUTOYHOI cXeMe.

Ho nipu npourx paBHBIX YCJIOBUSIX B BBITSKHOIM cXeMe rogayda
BEHTHIISITOPA ¥ TEIUIOOTBOJL, Beeraa 6yayT puMepHo B 2—?2.5 pa3sa
Oonb1e.

UcnbiTanue ABYXBEHTUWISITOPHLIX cxem o6ayBa

IIpu nemocratoyHoli nonave BO3Nyxa, €€ MOXHO YBEJMYUTE:
* NPUMEHUTD 60Jiee MOIIHBINA BEHTWIATOP;
¢ MOCTaBUTbL BTOPO#, HOIOIHUTEINbHBIN, KOTOPHIHA «II0MOraeT»
1IEPBOMY.
YTOoOH BBLISIBUTH JIYIIMH M3 3THX OBYX CHOCOﬁOB, KCIIBITaHA
paboTa NBYXBEHTHIATOPHOIH cxeMbl 001yBa.

Buon, H3 pesynemamoe usmepenuii (maba. 14.3) cnedyem,
YMo NOCAE NPUCOEOUHEHUS 6MOPO20 NPUMOYHO20 6CHMU-
namopa nodaua 603dyxa eospocna moavko Ha 20 % (c 53
0o 64 m3u). At,,,, ymenvumnacs na 8 % (c 62 °C do 76 °C).

TIpwannnt Hea¢EKTHBHOCTH BTOPOro NMPUTOYHOrO BEHTWISA-
TOpa Y€ pacCMOTPEHHI BBIILE.
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Puc. 14.8. [ByxBeHTUNSTOPHAS NPUTOYHO-BLITSXXHASN cxema obysa

Pesynibrate! CpasHeHs BuITSXKHOM Y NPUTONHO-BLITSXKHOP CXemb! Tabmya 14.3

HUsmepaemblii napameTp BbITsXXHa# cXxema MpurouHo-8bITSHKHAA CXEMA

P, BT 240 240
MNopaval, M3/y 53 64
tpres C 82 76

BrutM TakXe HUCIBITaHbl CABOCHHBIEC BEHTHIISITOPDI.

Ipn paccrosgaun mexay HuMu 10 30 MM nojpaya Bo3pacrana
TOJILKO Ha 5 %.

DT0 OOBACHSETCA TEM, YTO HOTOK BO3AyXa OT NEPBOrO BEH-
TWIATOPa MOMajaeT Ha BTOPOH M0OJ HEONTHMAJILHbIM YIJIOM, HE

. 3aXBaTHIBAETCA JIOMACTAMN BTOPOTO BEHTWIATOPA, a OTpaxaercs
OT HHX.

Tpu yBeueHNy PacCTOSIHUS MEXTY BEHTWIATOpamMu 10 120 MM
nojiadya Bo3pocia Ha 30 % 3mech NOTOK OT IEPBOrO BEHTWIATOPA
yXe HauuHaeT NMpuobperaTh OCeByIO HallpaBJIEHHOCTh M Goee
YCIIEHIHO 3aXBaTHIBAETCS JONACTIMU BTOPOTO BEHTWIATOPA, HO JI0
yIBOEHHSI MOIa4¥ BO3XyXa MO-MIPEXHEMY JAJIEKO.

CogeT. B npogeccuonansroii numepamype makxe He peKOMeH-
dyemcs coemecmuan paboma 6eHMUNAIMOPOE ONA YBEAUHe-
rus nodauu [18].
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Boison, Tlo pesynbmamam ucnvimanus pasnwanbix cxem 060yea
C OCEGBIMU GEHMUNAMOPAMI BbIABUNOC, YO ORMUMAT-
HOUL AGNACIICA 6bIMAKHAA CXEMA OXTANKOEHUS C OOHUM 6CH-
MURAMOpOM.

OnpepneneHve paccTostHnst MeXay
BEHTUISSITOPOM U1 PaguaTopoM

Ipu P, = 460 Bt 1 3a30pe MeXay paguaTtopoM ¥ BO3LyXOBO-
oM B = 7 mm, paccrosinue A (oM. puc. 14.9) ycranapmasanocs
paeubM 50, 80, 115, 150, 210 mm.

PesynbraTel usmepenuii npenctabieHbsl B Tabn. 14.4 u Ha
puc. 14.9.

VXymmenue ox1ax1eHus IpY yMEHbIIEHUN A yKa3LBaeT Ha TO,
4TO 30HA 3aBUXPEHMI €CTh U NepeR BeHTWIATOpoM. Ilpu ymeHs-
utenu A 10 50 MM pagnuaTop BXOIUT B HEe€, 3a CUET 3aBHXPEHMi
OXJIRXACHUE YXYAIIAETCS, H Ly, BO3pacTaet Ha 10 %.

Ilpu ynanenuM BeHTWIATOPAa OT JaMmbl BO3AYLIHBIA FOTOK
HpHODOPETAET OCEBYIO HATIPABJIEHHOCTD, I0TOMY UMEET MEHBLIE
OTepH, IIPOXOXst Hepe3 paIHaTop.

Ilpn 3HAaYHTENbHOM YHANEHHWHM BEHTWIATOPA OXIAXICHUE
TaKXe YXymIaeTcs M3-3a BO3pacCTaHus IOTEPh HaBJicHUsA Ha
TpeHHe O CTeHKH JUIMHHOIO posayxosona. Hawryuume ycnosus
oxyaxzaenus obecrieunpalorcs npu A = 1,0—1,2 quamerpa Ben-
TWIATOpA.

Hpumevanne. Temnepamypa 6030yxa neped 6eHMUNAMOPOM RO
Mepe YOQnEeHUS OMm QHOOG 3HAMUIMENBHO YMEHBUIAENICS 30
Cuem OXnaxXO0eHUA Hepe3 CrerKU 6030yxoeoda. JIns nyyueii
MENIooMOaul OKU OONKHbL UMEMb MUHUMATIBHYIO MON-

WLHY.

Temnepatypa nonacTeii MeHELIE, YeM Y BXOMSIIETO B BEHTIIS-
TOp HOTOKA. JTO OODBACHSAETCS TEM, UTO TOPSYMil BO3MYX, BBIXO-
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Puc. 14.9. BnnsHye paccToaHys A Ha TeMneparypHble noKas3aTenm

ISIUMH U3 BEHTWISATOPA, HHTEHCHBHO MEPEMENIMBAETCS C HAPYX-
HbIM, GBICTPO OX1aXIaeTcsl CaM M OX/1aXIaeT BHEIIHHE CTOPOHHI
Jsonacreii. I1o 3Toii Xe nMpu4KHe ¢ yMeHbIIEHHEM A TeMIiepaTypa
Jionacreii pacTeT MeJUIEHHEE, YeM TEMITEPATypa FOpAYeEro BO3ayxa
Nepen BEHTHISTOPOM.

BnuaHye paccrosHms A Ha TeMneparypHeie nokas3arenm Tabnuya 14.4
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BrnnsHune paccrosHms B Ha MaKCUMaLHYIO TemMneparypy aHoga Tabmya 14.5
3a3op B, MM 0 7 17
" tamae'© 209 194 189

Py, By 460

PaccToriuB A MeXAY aHOAHLIM PRAUATOPOM 50 80 115 | 150 | 210
W BEHTUASITOPOM, MM -
Temneperyps nonactei, °C ' 65 57 | s0 | 45 | 36
TeMneparyp# ao3/lyXa riepes BeHTUASTOpoM, C 97 74 65 54 49
A 139 | 136 | 126 | 126 | 131

Onpepenenve 3asopa B
MeXly paauaTtopoM U BOSAYXOBOAOM

Ipu P, = 770 Bru A = 115 MmM 3a30p B (cum. puc. 14.10) ycra-
HasJiMBaeTcs paBHbeM: 0;7 u 17 MM.
PesyneraTs! H3MepeHMil pencTaBiieHs B Taba. 14.5.

Korna B = 0 (T. e. KOria 3a30p MEXIy paxvaTopoM H BO3JyXO-
BOZIIOM MEPEKPHIT), TEMIIEPATypa aHOAA £ 4,,,,, MAKCHMAJIbHA. DTO
OOBSICHSAETCS TEM, YTO GOKOBast IOBEPXHOCTD panuaropa He yya-
CTByeT B TeIUI00THAYE, 1 o6Las NOBEPXHOCTH OXJIAXAEHHS COKpa-
maercst ipuMepHo Ha 10 % (cM. Taba. 14.1).

Ilpu B = 7 mMm TemnepaTypa aHoma 1, YMEHBIIMIACH Ha
15 °C, Tak KaK B OXTaXHEHUM Hadala YYacTBOBaTh GOKOBas
TIOBEPXHOCTB PaiHaToOpa.

C Bospacrannem B 1o 17 Mm TeMnepatypa aHona £ ,,,,, YMEHb-
unacs ewe Ha 5 °C. Ipu ysenmyenun 3a3opa B Bospacraer cko-
POCTb BO3MlyXa Ha BHEIIHE# CTOPOHE paiMaTopa, MO3TOMY yayd-
LIEHHE OXJIAXIEHUsI BO3MOXHO, HO Pa3HHULA C TIPEXbUIYIMM OFibl-
TOM He MPEBHIIAET OHUOKH H3MEPEHHS.

Buison. Pesynbmambr  usmepenus noxaswisaiom, umo ons
OX1AX0eHUsA HAPYKHOIL nosepxHocmu paduamopa docma-
mouHo 3a30pa 5—10 mm.

Peaynsrarbl UCTILITaHUI BbITSDKHO CUCTEMBI OXNAXKACHUR
C 0CeBbIM BEHTWISATOPOM

.

C y4eToM BHIIIEH3/IOXEHHbIX PE3YJILTATOB H3TOTOBIEHA H HCTIBI-
TaHa BRITSDKHAsA CHCTeMa oxaxnenus mis I'Y-84B (puc. 14.10).

H3mepenuns noxkasanm, 4ro t,,,, Kocturaercs npu P, = 770 Br.
TeMnepatypa jionacTeil BEHTHIATOpa NpH 3ToM pasHa 73 °C,
TIO3TOMY LENPHOMETA/LINYECKHI BEHTIIATOP TIPH MAKCHMAIHOM
MOIIHOCTH obecneynt 60/IbLIyIO HAaIEXHOCTb.

YV GONBLIMHCTBA BEHTHIATOPOB C IUIACTMACCOBBIMM HETAIAMH
MaKkCHMaJbHO JOMyCTMMas pabodas TemrepaTypa — OT 55 5o
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Pa, Br 0 |240]460]660 770
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KpbUbNaTKK, °C
Temneparypa | 29 | 44 | 65 | 85 | 92
Bo3ayxa,°C | 30 | 60 | 87 [ 103]127
34 | 82 {124]178] 201
36 | 82 | 126|180 207
3158 | 91[114]150
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28 (39 (50165173

Puc. 14.10. Temneparyprbie roka3artesi BbITSXHOM CHCTEMb! OXTaXAEHNS

60 °C. [9, 32]. IToaToMy B pszie ciyuaes, (Hanpumep, Npy Cpeln-
HeM TerIoBbieNeny Ha aHoge < 460 Bt) npuMeHeHue HELENDb-
HOMETA/IIMYECKHX BHITSIXKHBIX BEHTWIATOPOB TaKX€ BO3MOXHO.
Tpebyercs TONBKO BHIIONHUTL CHEAYIOUINE YCIOBHA:
* 9KpaHUPOBaTe BEHTIIATOP oT BY manyyenus meraninuyec-
KOii CEeTKOI;

* MAKCHMaJIbHO YAaJIUTh BEHTHWIATOP OT aHOIA;

¢ IpH HCIIHITAHMSAX IPOBEPHTH TEMNEPATypy Harpesa BCeEX

nerasneu;

* I TOAIIMITHHKOB ClefyeT IPUMEHATb TEPMOCTOMKYIO

CMas3Ky.

Ha pasnuyubix pexumax paboTsl npoBepeHa TeMriepaTypa
KaToJla NaMIIbL. :

Ilpn Bospacranuu Py or 0 no 770 Bt t,4,,,, ysenH4mIace OT
36 °C no 207 °C (wm B.5,8 paza), a katoga — ot 120 °C no 145 °C
(v va 21 %).

BuBon. [[na oxnaxodenus KamooOnoii wacmu 1amnbl, 0axe npu

€e MAKCUMAIbHOU MEN06OL HANDAXEHHOCmIU, 00Cma-
MOYHO 6bIMAXHOZ20 GEHMUNAMODA.
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TMonyuena 3aBUCUMOCTD tp ., OT BpeMeHy Harpepa npu P, =
770 Bt u oxnaxnenus npu P, = 0 (puc. 14.11). HesmneiiHocTs
3aBUCHMOCTeH OOBSCHSETCS TeM, YTO IPU MAIbIX TEMIlepaTypax
pasHHLa MeXJy TemilepaTypaMH pajuaTopa ¥ OXJIaXIAIOLIero
BO3JyXa MUHUMAJIHHA.

Ilosromy y pamuaTopa HauMeHblIas TeIIOOTZaua (Namra
OuicTpo rpeercs m MenseHHO octhiBaet). Ipy Gonpiuux Temme-
paTypax pa3Hulla MeXIy TEMIIEpaTypaMH Paxuaropa M BO3AyXa
MaKCHMaJbHa, TO3TOMY y panyaTtopa MaKCHMajbHad TEILIOOT-
naya (J1amria MEVIEHHO rpeeTcs U GhICTPO OCTHIBAeT) ta .., NpH
nporpeToi 3aneptoil namne 36 °C.

Coser. Bpems nonnozo paszozpesa namnbi nocie nodavu écex
nanpaxenuti cocmaensem 10 munym. ITosmomy, nepeod
HA4anom U3Mepenuii heobxoo0uMo 0oX0amvca NoKa ee
memnepamypubiii DexXuMm cmabunusupyemcs 6 meuenue
3mo20 epemeHL.

Bpems oxnaxnenns no 36 °C cocrasnser 11 mun. I'padmk
OXJAX/IeHHs AHOAA IO3BOJAET PACCYHTaTh TEMIEPATYPHYIO
TIONPaBKy i U3MEPEHHs TEMIEPaTYPHl aHOLA HE B PEXHME
nepejayy, a 4yepe3 NPOMEXYTOK BPEMEHH, HEOOXOHMMBIA s
OTKIIIOYEHHS ONACHBIX HaIPSDKECHUI.

3asucumocTs Ha puc. 14.11 oGbacHser, noyeMy naxe ¢ Head-
(bexTHBHON CHCTEMON OXJIaXIEHHs YCHIMTENH PaGoTOCIIOCOGHD!
B CW u SSB pexwumax. Ilpu noBceaHeBHo# paboTe BpeMs riepe-
Ala4yy HE NPEBBILIAET, KaK [PaBWIo, 1—2 MHUH, ¥ JIaMIa HPOCTO HE
YCIIEBAET Pa30rperhest, & BO BpeMs IpreMa oHa OBICTPO oxuiaxia-
eTcsl.

Buison. Humencusrnocms 06dysa ¢ CW u SSB pexumax moxem
bbimb 6 HECKONBKO pa3 KuKe, Yem NPU HeNPEPbIGHOM L3y~
Yenuu.
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Puc. 14.11. 3a8UCHMMOCTL MAKCHUMA/TBHO TEMNEPATYPb! NaMINb!
OT BpeMeHM Harpesa u OXNaxaeHus

14.3. CuctemMsl OXNIaXAeHNsA
C LLeHTPOOGEXHLIM BEHTWIATOPOM

OcHOBHble cnocabbl 06ayBa

HcnbiTadbl TpH cxeMbl 00/1yBa:

* pertsoxHast (puc. 14.13);

& IPUTOYHAsK C COOCHBIM MTOTOKOM (puc. 14.12);

 npuTOYHast C GOKOBBIM NOTOKOM (puc. 14.14).

BokoBasi ¥ PUTOYHO-BLITSIKHAS CXEMBI HE PacCMaTpUBaJICh,
Tak Kak ux Hea(PEKTHBHOCTE MTOKa3aHa BbIlIe.

Jiisg ucnbITaHuil MCMOAB30BaH LEHTPOOGEXHbIA BEHTHII-
TOp € paboYKM KOJIECOM MMPHHOIH 30 MM 1 JMaMeTpoM 92 MM.
s ero BpauleHust npumeHeH anekrpoasurarens KJI-3,5A ¢
n = 1400 o6/mun. [Tonava BEHTMIIATOPA B IyCTOM BO3AYyXOBOIE
90 M3/4.
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CpaBHeHue BbITSXXHOI CXeMbl M IPUTOYHOM CXeMbl
€ COOCHbBLIM NMOTOKOM

Pe3synesrarsl MCnsITaHus! BHITSKHO M NPUTOYHOM CXeMbl

C COOCHBIM NOTOKOM Tabma 14.6
HNamepaemuie NnepameTpsl cm::‘:’:_l z:zr :M BuiTsXKHen cxema
NMopava L, M3/y 50 44
ChHuxeHue nopaun AL, % 45 51
Pa, BY 300 600 | 840 300 600 840
tamax C 99 145 185 104 157 204

Hcnbitanus nokasam (Taba. 14.6), uto noreps monaum AL
U tapmax MEHDBIIE B MIPUTOYHOM CXeMe. DTO OOBICHSIETCT TEM, YTO
BO3AYIUHbIH TIOTOK, BBIXOASIIMIA M3 LIEHTPOGEXHOrO BEHTUIIS-
TOpa, UMeeT GOMbIIME CKOPOCTh M JaBEHHE, II0ITOMY OH JIyHIle
TNPEONONEBAET CONPOTHBIEHUE NIAMIIH U oGecrieunBaeT Gombiue
pacxoy BO3yXa M TeIUIOOTBOA.

150

T
135

Puc. 14.12. MpuroyHas cxema o64ysa ¢ COOCHLIM IOTOKOM
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Puc. 14.13. BuirsxHan cxema o6aysa

IIputounbiii BeHTUIATOP paboTaeT B Jy4lIMX yCIOBUAX T. K.
fiogaeT XOJOOHBIA BO3AYX, CJIEOBATEIbHO, MOXHO HCHONb-
30BaTh JIETKYIO IUIACTMACCOBYIO KpbUIbYATKy, 3a CY€T ITOro
YMEHBIIXUTh HArpy3Ky Ha TOMUIMIHUAKY ¥ NPOLIATL UX PECypc.
DrneKTpoIBUraTeNb 3KPaHUpOBaH OT BY-usnyyeHus CTEHKaMH
BXOIHOrO OTCEKa.

Hcrnions30Banme 3/IEKTPOABUTATEIA C MOAUIMITHUKAMU M3 IIOpH-
CTOi GPOH3bI TO3BOIIO MAKCMMAJILHO CHU3HUTD YPOBEHD IIyMa M
CieNiaTh ero MeHbllle, 4yeM myM 3¢dupa u3 IUHAMUKA IIPU CPEeIHeH
TPOMKOCTH.

WcnbiTaHve NpUTOHHO cXxeMbl ¢ GOKOBLIM NOTOKOM

HeaddertupHocTs 00nyBa BuiHa 6€3 MCTIbITAHUH, TaK Kak
BO3/IyX, YIAPAACh B CTEHKY, TepsieT GOMbIIYIO YaCTh KUHETHYECKOH
3HEPruU U TOJILKO MOTOM, PUKOUIETOM, HAmnpaBJseTcs K JaMre.
HiaMepeHusi MpOBeIEeHBI, YTOOB! CPaBHUTH KOMMYECTBECHHBIE 11OKa-
3aTe/In 3TOM K IPYrux CXeM.
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170

ale

Puc. 14.14. [purouHas cxema ¢ 60KOBbIM TOTOKOM

Pesynerarel MCNbITaHUIA NPUTOYHOM CXEMBI € GOKOBLIM OTOKOM Tabnuya 14.7

BuicoTa BXoiHoro orcexa C, mm
WUamepaembiit napamaTp
150 100 60
TMopava L,M3/u 14 16 18
CHuxeHue noaayu AL, % 85 82 80
Py, BT 300 300 300
tamax, 'C 187 180 169

PesynbTathl MCnbiTaHuii (Taba. 14.7) NOKa3HBAIOT, YTO OXIaX-
IEHYe 3aBHCUT OT rabapuTOB BXOXHOTO oTceKa. I1py yMeHbIIeHNH
BbicoThl C BO3AYX MEHbLIIE 3aBUXPAETCH U OBICTpee MOCTYMaeT K
naneapke. HaviMeHbInne notepy JOCTUraloTCH NMpy MUHUMAIbHBIX
pa3sMepax BXOTHOTO OTCEKa, T. €. Koraa OH (pakTHIeCKH ABNAETCH
IPOO/IXEHMEM BO3LYX0BOJa C GOKOBBIM BBIXOTHBIM OTBEPCTHEM.
B 3TOM ClIyuae rojada Mo CPABHEHMIO C COOCHEIM NOTOKOM (Taba.
14.6, puc. 14.12) meHbLIe B 2,8 pa3a, a tay,, Beiie Ha 70 °C wm B
1,7 pa3sa.

IlpenMymecTso cxeMbl ¢ GOKOBbIM IOTOKOM — B yHpoine-
HMM MOHTAXa BEHTYCTaHOBKU. Ee MOXHO pasMeCTHTb C JnoboH
CTOpOHBI OT JIAMHBI ¥ COXPaHHMTh HEOOJBHIYIO BBHICOTY KOpHYyCa.
HenocraTok — B HEOOXOMHMOCTH 3HAYMTE/ILHOTO YBEIHYCHHS
MONA4Y) BEHTWIATOpPA U KOMIIEHCAllMM TOTeph MpK MOBOpOTE
BO3/IYIIHOTO MOTOKA.
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Ilpuroynas cxema ¢ GOKOBBIM IOTOKOM HIMPOKO HCIIOb3YeTCst
B (pupmenspix ycunurensix [4, S1—55]. OHa paborocnocobHa
IIpH Ucnonb3oBaHun Manorabapuraeix I'Y-74b u I'Y-91B, xoro-
pBIM TpebyeTcst HeOobIIoN pacxod Bo3ayxa [19].

Ilpu ux UCNONB30BAHHUU MOJNYYAETCs KOMIIAKTHBIA BXOXHOM
OTCEK, a, CIel0BaTeNbHO, 1 MUHUMAJIbHEIE NIOTEpU NpU 6OKOBOM
IyThe, a 3a CUEeT MAJIOTO PacXOna BO3ayXa JIerko obecrnequTs 3anac
noziayy BeHTWISTOPA, BOCMIOIHAIONIHI MOTEepH.

Kpowme toro, B ycumurensix ETO 91 u ACOM 2000 npumens-
eTcsl CHCTeMa YMEHbUIEHHUs TOKa NOKOs B ay3ax MEXAY CJIOBaMH
1 TenerpaPHbIMU MOCBUIKAMH. DTO CHUXAET TEIUTOBBLIIENEHUS, B
3aBUCHMOCTH OT BUa MOmynsiiuy, B 1,5—2,5 pa3sa.

HecmMmorps Ha yKazaHHbIE MBI, JUTS OXJTaXKAEHUS JIaMIT B 3THX
YCWIHTENAX NPHUIUIOCh NPUMEHHTHh KPYNMHOrabapuUTHYIO BEHT-
YCTaHOBKY.

BuiBon. /Ins namn I'Y-43b, I'Y-84b, I'Y-78b npumounas cxema
¢ 6okoevim 060yeom euje menee npugnekamenvha. Illomeps
nodavwu AL cocmaensem 80—85 %, a ckomnencuposamp ee
0518 MOUHBIX TIAMN CTIOXKHEE.

14.4. YMmeHblUEHMe luyMa
npu pabore cucTeMbl OXJIAXAEHUSR

HcToyHuKOB HIyma TpH:

¢ 37IeKTPOIBUTATEh;

¢ JIOMacTy BEHTWIATOPA;

¢ IBUXYILIWICS B BO3MYXOBOIE MOTOK.

IIlym B BO3AYXOBOIE HE3HAYMUTENBHBIA, MO3TOMY OCHOBHBIE
HENPUSTHOCTH AOCTAaBJISIOT NIEPBbIE IBE MPUYUHBL.

TNaBHBIM MCTOYHMKOM 3BYKa B 3/IEKTPOABHUIATENE SBJIAIOTCH
nonuMnHEKH. ClieZloBaTeNIbHO, NepBblil CNOCO0 yMeHbIIeHMSA
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HIyMa — NPHMEHEHNE B BEHTYCTAHOBKE CNEUAIbHBIX MAJTOIHyM-
HBIX [OAIIMITHUKOB CKOJILXEHHUA U3 MOPUCTOl OpOH3BI WU Tpa-
¢ura. Takxe cnemyer ydecTs, UTO B KOJUIEKTOPHBIX JBUTATENAX
LIyM POUCXOAMT HPU TPEHHHM IETOK O KOJLUIEKTOP.

Ilpu npourx paBHBIX YCITOBUSIX HEHTPOOEXHbIE BEHTHIATOPH
HMMEIOT MEHBILMH [IyM, YeM OceBble. DTO OOBSICHAETCS TEM, YTO 32
cYeT HeHTPOOEXKHBIX CHJI OHM CO3HAI0T TpebyeMoe naBlieHue BO3-
IyXa [IpY MEHBILINX 060pOTax KPhUIbYaTKH.

Ocobo cnenyer paccMOTpPETh CHOCOO KpenJieHHs 3JIeKTPOABH-
ratTejis neHTpoGeXKHOro BeHTHIATOpA. JUIsl UCIIBITAHUS CXEMBI Ha
prc. 14.12 npuratens BHauase Obu1 3aKpeIUTeH Ha KOPITyce BEHTH-
JISITOpa — «yAUTKE».

ITpu 3ToM OOHapyXmIOCh, YTO 3ByK MOTOpa YCHJIMBAa€TCs 3a
cyeT pe3oHaHCa KopIlyca. BTo BBI3BAHO T€M, YTO YacToTa BUOpa-
LIUM ABUTaTels] HaxXOauTCsi BOIM3M OT PE30HAHCHOM YaCTOTHI TOH-
KOCTEHHO «yJIHTKW», a 3a cuyeT cBoero Beca (1,2 kr) mBuraresnb
KJI-3,5A B 3TOM cy4ae sIBIsieTCsl MOLIHBIM UCTOYHHKOM Koneba-
duii. T1o 3TuM npuuK¥HaM yCTpaHHUTh 3BYKOBOM pe30HaHC He yada-
JIoCh AaXe MpU THaTebHOH BUOPOU3ORSILIMH.

B npemnaraemoii cxeme oxnaxnaenus (puc. 14.12) nna Ham-
6onee 3(ppeKTHBHOTO UCIONBL30BAHUS BO3AYHIHOrO MOTOKA KOp-
IyC BEHTHJITOPa COCTBIKOBaH C JIaMIIOBO# MaHeNbKoi. Iloatomy
KpeIUleHHe MOTOpa K «y/IHMTKe», KPOMe YCHJIEHHs HIyMa, Croco0-
CTBYET HexXenaTe/IbHbIM MUKPOBUOpAIIAM MMaHeNbKU U JIAMIIBL.

BroiBop, Yuumvieas eviuienassarnnbie RpUtUtLL, 08U2AMENb HAU-
bonee yenecoobpasno Kpenumv K HUXHe NAHERU YCUN-
mens (puc. 14.15).

JU1s1 MacCMBHOTO IIACCH MOTOP HE SIBJISAETCS CHJIbHBIM BUOpO-
Bo3OyauTeneM, a pe30HaHCHas 4acTOTa KopHyca 3a Cyer ero raba-
PUTOB U BECa HAXOAUTCS MHOTO HHXX€E BO3MYIIAIOIIEH YaCTOTHI.
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Puc. 14.15. Kpennenue anexkrponsuraresif;
1 — naHenbKka; 2 — Kopryc BeHTWIsITopa; 3 — -00pa3Hbiii KPOHLUTEHH;
4 — anexTponasuraresis; 5 — ubpon30aTop; 6 — HYKHASA NaHe/ b

Ilpumevanue. Takoe Kpennerue nuoc 6UOPOUIONAUUS NO360-
JIUM 3HAYUMENILHO YMEHbULLNb 36YKO6bLe PE3OHAHCHL INEeK-
mpodsuzamens. Insa nOnHO20 YCMPAHEHUA DE3OHAHCHbLX
aenenuil Ha anekmpodeuzamens KJ[-3,5A cnedyem noda-
6aMb HOHUXEHHOE HANPAXeHUe, KOMopoe MUHUMATLHO
6803MOXHO O0ns ezo pabompi. Cxopocmb epauieHus npu
IMOM OCIMAHEMC S HEUIMERHOIL.

Cnoco6bl CHYIKEHUA LIyMa

CunbHBIA 3BYK CO3[aeTcsl NpH BpallEHUMM KPbUIbYATKH.
CKOpOCTh KPBUIBYATKM M IOYM TIOHM3STCH, €CJIM YMEHBIIMTh
notpebnsieMslii pacxon (roxady) Bo3myxa. Jlisi Bcex TUIOB BEHTH-
JIATOPOB 3TO AOCTUTAETCSI HECKOIBKIMH CIIoco0amu.

Cnoco6 1. MpuMenenue paauosamil, TPeOYIOIMX MHHHMAJb-
Holit 06ayB. Heobxonumas nopaya Bosnyxa B pacyere Ha 1 Br
MOIIHOCTH, PacceMBauMoii Ha aHozie (ynebHast rojiaya), ijis pac-

' pOCTpaHHEHBIX JIaMll JaHa B Tabu. 14.8 [19].
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lNoka3sareny oBayBHLIX pagmnonamn Tabnnya 14.8

HavmeroBanve naMnbl ry-436 | Iy-746 | I'Y-785 | TY-845 | TKU-76

Mecca, kr 1,5 0,55 1,8 1,3 0,33

Max MOLLHOCTL, paccenaaemMan Ha -
aHoge, BT ’ 1000 600 2500 | 2500 350

fnouags paguaropa, cM? 3000 410 1630 1270 270
YaenuHas niolyaans pagnatopa '

cMZ/BT ’ 3 0.68 0,65 0,51 0,77
fNopaua sBosgyxa, M3/4 100 35 280 250 24
Ypensian nofiava so3gyxa,

M3/(BT-4) 0,100 0,058 0,112 0,100 0,068

Buisoa. U3 maba. 14.8 cnedyem (npu npovux paensix yCnoeuax):
ueM MeHblUe MACCA AMNbL, eM MEHbULAS YOeTbHAA no0aa
6030yxa Heobxo0uma Ons ee OXNAXOeHUus. Imo Xopouio
CONACYEMCs C U3BECHbIM (PUIUMECKUM NPUHUUROM: HeM
MeHblULE PA3MEPLL — MeEM TyHuie OXNax0eHue.

TTpu onHaKOBOI MOIIIHOCTH, PacCeMBaMMOM Ha aHozE, nonaya
Bosmyxa mis oxnaxzaenus: I'Y-74B tpebyerca npuMepHO B 1Ba
pasa MeHblue, 4yeM i I'Y-84b u I'Y-78B. Jlamna I'Y-74b Hau6o-
Jiee TIpMBJIEKATebHA Ul YMEHBIIEHUs Pacxola OXIaXIaoIero
BO3/IyXa, a CJIEOBATENBHO, B JUIsl CHUXEHH IyMa.

IMonTBepXaeHUEM ITHUX PacyeTOB SABJIAECTCS NPUMEPEHME JIAMIT
T'Y-74b (4CX800A) Bo MHOTUX 3apyOeXHBIX (PUPMEHBIX YCUITU-
tensax [4, 51—55], kotopble UMeOT Mano3(p¢hEKTUBHYIO CUCTEMY
oxnaxneuus. Hcnonn3oBanuwe nyx I'Y-74b BMecto omHOM
I'V-84B 3HauuTeNbHO JOPOXeE, KPOME TOro, Tpebyercst momon-
HUTebHAs pabora mo MoHTaxy. CieoBaTebHO, TAKOH Crocod
HepaimoHaibHbIA. Tpoie u3rotoBuUTh 3(PEKTHBHYIO CHCTEMY
OXJIaXI€HUsl, & 3aTeM NIPUMEHUTD JIOOYIO TOAXONSIIHUIO IO IJIaB-
HBIM TIapaMeTpaM paguoJIaMmIry.

MerautocTekisHHbIE Jiamibl (Hanpumep, I'Y~43bB), Tpebyiomme
MeHbIIYI0 pabouyio TeMIiepaTypy, MMEKOT GONBIIYIO YAEIBHYIO
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romans paguaropa (cM. Tabn. 14.8). TloaToMy ynenbHast ronada
IUTs1 HEX TIPUMEPHO TaKast Xe, KakK Y MeTa/IOKepaMITIeCKHX JIaMIT.

Crnioco6 2. Yacth nojadv BEHTHISITOPA pacXxonyeTCst Ha 3aBUX-
PeHusi, BO3HMKAIOLIKE B TIporiecce NMPeoNoNeHusi asponrHamurie-
CKOT'O COMpPOTUBJIEHHs panuaTopa. 1103ToMy aMmIibt ¢ IMPOKAMHI
wensmy B paguarope (Hanpumep, [A-7B) «IpoyTh» Jerde, HeMm
C y3KAMM esMM (Hanpumep, I'V-84B). Ilotepy naeneHusi B
paaMaTope YKa3bIBAloTCS B XapakTePHCTHKE OXNAXICHHUA JTaMIlhl
(puc. 14.3).

Cnoco6 3. ITpu pabote SSB Gosbioe TEIUIOBBIIENTCHNE MOXET
HaTh TOK MOKOst namibl. CremoBaTeNbHO, BCe CPENCTBa yMEHb-
YIIEHHs 3TOTO TOKa GYIYT OMHOBPEMEHHO SBIATHCS CIIOCODOM 110
YMEHBIIEHMIO Pacxoia Bo3yxa 1 1yMa.

Cnoco6 4. Drexrponnbii nepexmouarens RX/TX ycrpanser
TeIUIOBHIIE/IEHNE B Nay3aX M 3THM TakKXe CrIoCOOCTBYeT CHUXe-
HMIO HEOGXOWMIMOTO pacxona Bo3ayXa.

Crnioco6 5. BO3MOXHO aBTOMaTH4ECKOe IEPEKIMOYeHHEe CKO-
POCTH KpBUIBYATKH B 3ABHCHMOCTH OT TEIUIOBBIIENCHHUs NaMIIbL.
JIaTYNKOM MOXET CITyXHTh TEPMOpeJie, YCTaHOBJIEHHOE B BO3Ny-
XOBOJIE.

Crioco6 6. OpUrHHATBHEIA METOM YMEHBLICHNs HIyMa VICTIONb™
soBaH B yewmressix ETO 918 1 ACOM 2000. Tam mpumMeHstoTCs
nauenpky 6e3 aHogHoro kpervienus [6, 54], a BO3LyXOBOMbI U3
KPEMHHHAOPTaHITYeCKOH PE3HHNbI IUIOTHO 3aKpEIUIEHbI HeoCpen-
cTBEHHO Ha paauartopax (puc. 14.16). Kpome yMeHbIIEHMS IIyMa,

!
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Puc. 14. 16. Cxema pacrionioxeHms pe3MHOBOIro Bo3gyxoBoja
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TaKOH BO3MYXOBOH CIIOCOGCTBYET JIyqIieMy OXJIaXACHHIO JIAMITbI,
T. K. OH (paKTHYeCKH YBEIMYMBAET TMOBEPXHOCTh OXJIAXKIEHUN
panuartopa. biiarogapst 9ToMy BO3MOXHO HEKOTOPOE YMEHbIIEHHE
NOIaYM BO3MyXa, YTO, B CBOIO OYepelib, CrIOCOOCTBYET CHUXXEHMIO
HIyma.

NyTu yMmeHblLUeHUs! LLIyMa OCEeBOro BEHTUJIATOPA

IIpun cnons30BaHUK OCEBOTO BEHTWISITOPA HIYM YMEHBIIAETCS
CIICAYIOLIVIMH ITyTSIMU.

Ilyms 1. Yem Jiyuiie ¥Crnionb3yercsi BO3AYMIHBIN MOTOK (T. e.
YeM MEHBIIE a3pOAMHAMHYECKOE CONMPOTHBIEHHE BO3IYIIHOTO
TpakTa), TeM MEHbIe HeoOXOmuMasi MOIIHOCTh U HIYM OCEBOTrO
BeHTisATopa. IloatoMy onrtummsaisi cucreMmbt o0myBa, M3NO-
JXEHHasl BhIIIE, SIBJISIETCS] OHOBPEMEHHO CIIOCODOM YMEHBLIEHUS
myma. IIpyuMeHeHne BBITSIKHON CXeMbI OXJIaXACHHUS C ONTHMAJb-
HbIMHM TIapaMeTpaMH, MO CPaBHEHWIO C MPHUTOYHOH, MO3BOJMT
YMEHBILUTh TONa4dy BEHTUIISITOpa U CKOPOCTh Jonacteil B 2,5—
3 paza.

IIyts 2. Hekotoporo ocnabneHusi YPOBHsI IHIyMa MOXHO
IOOUTHCS TIPYU pa3MENIEHNN BEHTHISTOpa Ha 3aJiHel NaHem ycu-
matens [25]. B atoMm ciayyae mis oneparopa KOpIHyC yCHIMTENst
SIBJISIETCS aKYCTHYECKHM 3KPaHOM.

IIyTs 3. IlpumeneHre OceBBIX BEHTWIATOPOB BO3MOXHO 00Jib-
mero auamerpa. B coorserctsnu ¢ popmynoii L = v x s, nipu yBe-
JIMYEHHH CeYeHHs BO3NyXOBoma s (WM AMaMeTpa BeHTUWIATOPa,
YTO B NPUHIMIIE TO XK€ CaMOe) ¥ YMEHBIIEHH! CKOPOCTH BO3[yXa,
B TaKoe Xe KOJIMYecTBO pa3 nopaya He nsMeHutcs. Iloatomy st
CHMXEHHMs IIyMa Lenecoobpa3Ho YCTaHOBUTH BEHTHWISATOP C BO3-
MOXHO OOJNBIIMM IHaMeTpoOM W, COOTBETCTBEHHO, yMEHBIINTb
cKopocTh BpauleHusi Kpsuibuatky. (IIpu aToM ckopocTs npoxona
BO3/IyXa uepes JiaMIly octaercsi HemsmeHHOH.) Hanpumep, ecnu
st namriel I'Y-74B, umeronteit nuamerp anona 70 MM, IPUMEHUTD
BEHTHITOP ¢ nuameTpoM He 80, a 120 MM, TO ero miomans ceve-
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HUs BO3PACTeT B 2,25 pasa, Clel0BaTeNbHO, Ul COXpaHCHHUA TOi
€ MoJavy MOXHO, COOTBETCTBEHHO, IIOHM3UTh CKOPOCTL BO3/yXa
B 30He BEHTWIsATOpa (T. €. 0GOPOTHI KPBUILUATKHU) ¥, TEM CaMBIM,
YMEHBIIMTL YPOBEHD IIIyMa.

Iyrs 4. MeHpblue IUyMAT BEHTWIATOPb! C OONBIINM MC-
nom nonacteil. C yBeIMYEHMEM HMX KOJIMYECTBA2 YMEHBIIACTCA
«HATpy3Ka», TPUXOISAIIAACA Ha OHY JIONACTh, ¥ CHIKAETCs Culia
ee BO3JEHCTBHS HA BO3MYX, 4, ClefoBaTeNbHO, M yM. Kpome
TOTO, BEHTIWISITOPHI C GOMBIIMM HCIIOM JIONACTEH CO3/AI0T GOMb-
1Iee JaBJeHHe.

ITonHOCTHIO 3BYK NpH OOMyBE HE YCTPAHUTD, HO IPH TPaMOT-
HOM W3TOTOBJIEHHMM YCWJIATENS OH KpaiiHe He3HaunTeNbHBIH, HE
Gyner Bo3Gyxnarte MemOpaHy MUKpO(QOHA M JIETKO MO3BOJMAT
paboTaTh Ha JMHAMVIK.

BrnneykasaHHbIE CIOCOOBI TO3BOJIAT AOCTH b XOPOLINX PE3YTb-
TATOB C JTIOOBIMM JIAaMIIAMK U CAEIaTh YPOBEHD IIyMa MEHBLIE, €M
LIyM M3 JHAMUKa IIPU Cpe/tHeil TPOMKOCTH.

14.5. Sawmrta namnsl OT Nneperpesa

Buumanue. Memann 1 KepamuKka UMeIon pasmoiil Koagguyu-
enm mennoeozo pacuwiupenus. Ilpu npegvlleHul MAKCU-
MATBHO OORYCHUMOLL MeMNepanypsl 1amMnbl MEXGHUYECKUE
HANPAKEHUSL, GbI36AHHbIE PACHAUPEHUEM, MOZYI NDEGBICUNTD
npeden npowHocmu Kepamuku. Bosnuxuie ecnedcmeue
IMO20 MUKPOMPEUsUHLL npusedym K Obicmpoil nomepe
6GKYYMQ U3 NAMNbL.

SauuTa Npu asapuitHoit 0CTaHOBKe BEeHTUNIATOPA

3aumTa JaMIH TIpH OTKa3e BEHTYCTAHOBKH B PO)ECCHOHAD-
HBIX YCHIIATENISIX IPOU3BOINTCS C IIOMOLIBIO [ATYHKa BOSAYIIHOTO
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noroka. Ilpn orcyrctBuM obayBa cpabaThiBalOT €ro a3pOKOH-
TaKThl, 1 aBTOMATHKA 00ecTounBaeT Jamity. B kadyecTse a3pOKOH-
TAKTOB Yallle BCEro NPUMEHsSETCs1 TEPKOH, & ero cpabaThiBaHue
JIOCTHTaeTcsl 32 CYET MHMHHMATIOPHOIO MArHWTa, 3aKPEILIEHHOrO
Ha TOIBIXHOI IIACTHHE, KOTOPYIO IOBOPAYMBAET BO3MYLIHbIMA
TOTOK.

Yka3zanHas 3aimTa UMeeT B2 HeAOCTATKA:

¢ OHa He 3alMINAET JaMIy OT IEperpesa IpH PacCcTpoiike
IT-koHTYypa;

* nipr 06yBe MasorabapuTHBIX JIaMIT pacxon Bosiyxa Oymer
HEHOCTATOYHBIM JUIsl cpabaTbiBaHUsl MEXaHMYECKOro nart-
ypKa.

Ecm He yaanoch fOOHTECS HAJEXHOro CpabaTeiBaHUs a3POKOH~

TAKTOB, MOXHO ITPUMEHKTD peJielinylo cxeMy 3amutsl (puc. 14.17).

Puc. 14.17. Penevinas cxeMa 3aLUNThI 1aMribl OT fieperpesa

IIpu oOpbiBe B LieNW 3JIEKTPOIBUTATENS, ypaBIsiiollee pene
K1 obecroumpaercs, koHTakTH K1.1 3aMBIK2IOTCS M BKIIOUYAIOT
ucnomuurensHoe peiie K2, kotopoe KoHtakramu K2.1 orxmo-
yaer gamity. O cpabaTbiBaHMH 3aLIMTH CUTHATM3UPYET CBETONMOL,
VD2. Tlocne yctpaHenus obpbiBa TOK B LIENH JJEKTPOABUIaTeNs
BebBaer cpabatbiBanue K1, kontakthl K1.1 pasmbikaiorcs, u
Cxema 3aIHUTHI [IEPEXOIMT B MCXORHOE cocTosinue. Ipu npebsiie-
HUM TOKA B LIENHM ABUTaTeNs neperopaer IVIaBKuil npeaoxpaHu-
tesp FU1, a 3aTeM cxeMa 3aiuThI cpabaThiBaeT Kak Ipy oOphiBe.
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OxnaxapeHue namnbl
nocne aBapuitHoii OCTaHOBKM BEHTU/IAITOpa

AsapwmiiHas OCTaHOBKa BEHTHJISITOpa MOXET MPOU30MTH BCIIEI-
CTBHE ero OTKa3a WK IPU OTKJIIOYEHUH 3JIEKTPOIHEPrUu.

JInst oxyaXieHusl JIaMIbl NPy OTKMOYEHMH 3JIEKTpUHECTBa
MOXHO NMPUMEHUTH BEHTUIATOP C 3NEKTPOABAraTeIeM MOCTOMH
HOrO TOKA M aBapHifHbI MCTOYHHK ITUTaHM, KOTOpHIi1 KOHTaK-
TaMy pejie aBTOMAaTHYECKH MONKIOYAETCs K BEHTWIATOPY 1npu
OTCYTCTBMM HATIPSIXEHUs! B CETH.

Ho TaKkoii crroco6 3ailuThl He SBIsAETCsS YHUBEPCAJIbHBIM, TaK
KaK He cracaer OT Ileperpesa Mpy OTKa3e BEHTHJISATOPA. Kpome
TOrO, B 3TOM CJiy4ae 00si3aTelIbHO TpebyeTcsl BEHTUIATOp C IiTa-
HMeM OT MCTOYHMKA HanpsoxeHus1 12 B, uTo HakiagbBaeT A0MoI-
HUTEIbHbIE OrPaHUYEHMs NIPY KOHCTPYPOBaHKH.

VHUMBEpCANTLHBIM CPEICTBOM fIBIISIETCS HAlM4Me OTAENBLHOr0
apapMiHHOr0 BEHTWIATOPa, KOTOPbII pacroioXXeH B ONHOM KOp-
nyce c¢ Garapeiikamu. IIpu OCTaHOBKE LITATHOrO BEHTUJIATOPA
OnepaTop YCTAHABJIMBAET aBapHiHbIA BEHTHIISITOP Ha KOPIYC ycu-
JIITENs] HAl BOSEYXOBOAOM M OXJIaX[IAeT JIaMIly B T€UCHHE OIpe-
JeJIEHHOTO BPEMEHH, KaK 3T0ro TpedyeT MHCTPYKL! [30—32].

3awuTa OT Neperpesa
NpW NOBbLILLIEHHOM TennoBbiAeNneHun

Tpu cCBEpXHOPMATMBHOM TETUIOBLIACICHHH Ha aHONE (nanpn-
Mep, U3-3a pacCTpOMKU IT-koHTypa), HOMMHAJILHOH NMOAa4YH BO3-
nyxa OymeT HenOCTaTO4YHO. Jlis 3a1MTHl JIaMITbl B 3TOM Cliytae
C/ie/lyeT MOCTOSIHHO KOHTPOIMPOBATh €€ MAaKCHMAJIbHYIO TeMIle-

paTypy-

Ilpnvevanue. Touka HaubONbUie20 HAZPE6A PACHONOXEHA 6
6epXHeil 6HYmMpeHHeil Yacmu anodnozo paduamopa (cm.
puc. 14.10).
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CymMapHoe HamnpspxeHue Ha aHone 3—5 kB, nosroMy Herno-
CPEACTBEHHO W3MEpATh TeMIlepaTypy aHOOHOIO paauaropa
BechMa 3aTpyaHuTesibHO. I1py nocTossHHOM pexuMe paboThl BEH-
TOYCTAHOBKH { BO3yXa 3a aHOIOM U t aHOda HAXOMATCA B CTPOro
onpeneneHHoit 3apucumoctu (cM. puc. 14.10). CrenosatenbHo,
60s1ee MpOCTO KOHTPOJMPOBATEL He t° aHoxa, a t° Bo3ayXa 3a aHo-
IIOM. AHAJIOrWYHBIH IPUHLMI 3aIUTH IPUMEHAETCS B (pUpMEH-
HeIx yemmtessix ACOM 1000 u ACOM 2000 [4, 54].

IMocne MOHTaXa CHCTEMBl OXJIaXHEHMs HEOOXOOMMO st
3aaHHOM t4,,,, ONIBITHBIM ITyTeM MOIYy4YUTh JAHHBIE TEMIEpPATyp-
HOro MOJIsl 32 aHOAOM (Kak Ha puc. 14.10). 3aTeM TepMonaTyuK,
TeMIieparypa cpabaTsiBaHusi KOTOporo MoxeT ObiTh 70—120 °C,
MOMeIaeTcsi B COOTBETCTBYIOLIEH TOYKE BO3LYXOBOJIA.

Coset. Ymoboi umemp 603MOKHOCMb Pe2yaupoeamnp memnepa-
mypy aamnvi, npu KOmMopoii cpabambvieaem 3auiuma, Kpen-
JieHue damuuka OONXKHO obecnewusambp pezyiupoeKy €20
NOJIOXKEHUR NO 8bicome U no duamempy 6030yX06004a.

Ilpn 3aMblKaHMM KOHTaKTOB TepMojardyumka SA2 cpabatnbl-
Baer pene K2, u konraktel K2.1 orxmoyar namny (puc. 14.17):
KonTaxkTtsel SA2 nocne cpabaTeBaHusl OCTAIOTCS 3aMKHYTHIMHU €11le
HEKOTOpOe BpeMs], ITOKAa MPOMCXOAUT OTBOM TEILIA OT BHYTPEHHHX
KOHCTpYKLMi siammbl. O cpabaThiBaHMM 3aIUTh CHTHATM3KUPYET
ceromuon VD2. Tlocne oxnaxaeHus: JaMITbl CXEMa 3alMUThI caMa
BO3BpAaIIaeTcsl B ICXOMHOE COCTOSIHHE.
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14.6. PekoMmeHpauumn gng N3rotoBJieHUS
CUCTEM OXJ1aXAEHUSR

PexomMmeHAaLMM Mo pe3y/ibTaTaM MCNbITaHUIA

Pexomenmauusa 1. JInst oxnaxaeHust jamrisl Haubosee 3¢ dek-
THUBHO I[IpMMEHEeHHEe OJHOrO BEHTHW/IATOpa NOCTaTOYHOM MOII-
HocTi. Mcronb30BaHMe BTOPOro BEHTWISATOpA MUl YBEIUYEHHA
TIOIa4Y¥ BO3MyXa HepallMOHaIbHO.

Pekomenganus 2. BeaenctBue 0CODEHHOCTH B OpraHU3ailiu
BO3IYINIHOIO ITOTOKa, OCeBOIl BeHTWIsATOp 6onee 3(deKTUBHO
paboTaeT B BBITSKHOI cXeMe OXJIaXACHHUs, a LIeHTPOOEXHEBIV BEH-
THJIITOP —— B IPUTOYHOM CXEMe OXJIaXK I€HH.

Pekomenpanus 3. [1o pe3yibratamM UCIBITAHMI CUCTEM OXJIaX-
JeHusi onpejeiieHs! nBe Haubosnee 3¢ @PeKTHBHbIE KOHCTPYKLIMU.
[1o cOBOKYNMHOCTH BCcEX NapameTpoB JIyqllel SBJISeTCS HPUTOY-
Has cXeMa OXJaXKIEeHHs ¢ COOCHBIM MOTOKOM OT HEHTPoOeXHOro
BeHTHIATOPA. 31eCh 00ecieuuBaloTCsl MaKCUMasbHast 3(PEeKTHB-
HOCTh BEHTYCTAHOBKHM, MUHHMMAJBHBIA IIyM, a TAKXe HajeXHas
paboTa BEeHTHISITOPA, T. K. OH ITOIaeT XOIOaHBIA Bo3nyx. Ee Hemo-
CTATKOM SIBJISIETCS! CJIOXXKHOCTh MOHTAXA.

BTopbIM BapHaHTOM SIBJISIETCA BHITSIXKHAS CXeMa OXJIaxIeHHs ¢
oceBBIM BeHTHIiTopoM. Ee HelocTaTKH — MOBHIIIEHHbI YPOBEHb
IlyMa ¥ HarpeB BEHTWIATOpa. A NpeuMyIecTBO — MHUHUMA/IbHbIE
rabapuTel ¥ MHOrOKpaTHOe yIpollleHse MoHTaxa. Kpome Toro,
OCEBBIE BEHTIWISITOPBI 3HAYUTENILHO [IelIeBIle, YeM LeHTpobexXHas
YCTAHOBKA, M Ha PBIHKE KOMIUIEKTYIOHIMX MOXHO JIETKO HalTH
HeobxomMMble TUIIOPA3MEPBI.

OueBKIHO, YTO OrpaBOaHsl 00e cxeMbl oxnaxieHus. OkoHua-
Te/IbHBIN BbIOOP OyneT 3aBUCETh OT HaIMYusi KOMIUIEKTYIONIHX feTa-
JIeii, KOMITOHOBKY YCHJTUTEII 1 MHEHHS! aBTOPa KOHCTPYKLIMH.
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OnpepgeneHve Noaaym BeHTUAATOPA
B SSB- nu CW-pexumax

BeineykasanHbie pesyiabTaThl H3MEPeHHi IOJy4eHb! IOCiie
INECATUMUHYTHOM pabOThl jlaMIIbl, 4TO COOTBETCTBYET MOIeJH-
POBaHMIO pexXuMa HernpepbBHOro usnydenus. s SSB u CW
CpelHee TeIUIOBbIe/IeHHE Ha aHoie OyneT 3HauYMTeIbHO MEHbIIIE.
B 310M Cityyae 060pOTHI BEHTHIATOPA (2, Cllen0OBaTeIbHO, H IIyM)
MOTYT OBITH CyIIECTBEHHO YMeHbLIeHbL. I103TOMYy 11esiecoobpasHo
MMETDb [IOHIDXEHHYIO CKOPOCTh BEHTUIATOPA.

B 3aBucuMocTu oT mimTensHOCTH paboThl Ha IMepenady, COOT-
Homenus BpemMend RX/TX, Buna usnydeHus, ToKa OKOS U MUK~
(dakropa SSB curnana cpemHsas MOLIHOCTb, paccerBaeMasi Ha
aHoJle, MOXET YMEHBIIUTLCS B HECKOJILKO pas.

Hanpumep, nipu nepenade CW cUrHajIoB, yYHTHIBAas Iaysbl,
cpenHaa MowHocTh 6ymer 60—70 % oT pexuma «HacTpOiiKa».
Bo Bpems npuema jlamna OpicTpo oxslaxzaaercs (cM. puc. 14.11).
Ecim npunate cootHomeHne RX/TX 1:1 u HeGosbinoe Bpemst
nepenayu (1-——2 mMuH), TO BpeMs npueMa MOXeT ObITb 3aCYUTAHO
B pacyeTe CpeIHero TEeIUIoBbine/ieHHs Ha Jlamite. Torna B pexume
CW oHo Gynet npuMepHO B 3 pa3a MeHblle, 4YeM TIpU HelpephiB-
HOM H3JTyYeHHUH.

Hcnone3ys HalineHHblit Koapdmment u KITA ycunurens,
JIETKO BBIYMC/INTH BBIXOOHYIO MOLUHOCTB, IIPU KOTOPOM HCIIBITaH-
Has cucTeMa cMoXeT oxiaxzats Jiamny. Ho 310 npubnmusutens-
HBII pacyeT, OCHOBAaHHBIH Ha psifie JonylueHui. TouHble pacyeTsl
TEIUIOBbIzie/IeHHs Ha aHoe B pexumax SSB u CW c10XHb 1 Heo-
IIpaBJaHHBL

Bonee npocro onpepemmts HeOOXOMUMYIO TOKAYy BEHTHUIS-
TOpa, PYKOBOINCTBYACh TEMIIEpATypOH JIaMIIbl B peajbHBIX yCJIO-
BUSIX 3KCIUlyaTammu. JIis 3THX u3MepeHuil BHayaie Hy>KHO TOJy-
YUTh 3aBHCUMOCTbL OXJaXZIeHus aHoma (Kak Ha puc. 14.11) s
KOHKPETHOH KOHCTPYKLIMH, & 3aTeM C cOO/oIeHueM Bcex mep
6e3011aCHOCTH IIPOBECTU U3MEPEHHSL.
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Coser. I]ena nedopozozo mecmepa ¢ mepmonapoii 6 HeCKOJIKO
pas HuXe CMOUMOCMU PAOUONAMNbI, NOIMOMY €20 npuob-
pemenue onpaéoaro daxe npu NOCMpoLiKe 0OH020 YCUnu-
mens. Ipamomuno evinonnennas cucmema oboyea obecne-
yum onepamopy KOMGOPmHyIO paOUOCeA3b HA OUHAMUK, 4
PaduonNamna RORHOCMbI0 ompabomaem naaHOBbLL pecypc.

BansiHue aHOHOro KperyieHUs NaHes/Ibku
Ha oxnaXxapexHue laMmnbl

[Tpu HEOOHOKPATHOM CPABHEHMM tp,.,, Y JIaMIIbl, 3aKpeIUICH-
HO¥M B (PMPMEHHOM aHONHOM KOJIBLE, M 0€3 TAKOro KpEIuIeHUs
pasHuua 6buta B pelesiax olubKy M3MEpeHus (IpH NMPOYUX paB-
HBIX YCITOBMSIX).

Ipuaumbl 3TOTO CIEAYIOUIME: MPH HCTIOIb30BaHMU (GHPMEH-
HOJi NaHeJIbKK C AHOJHBIM KPETUIEHUEM MOBEPXHOCTD OXJTaXKICHUSA
yMeHbIaercs npumepso Ha 10 % (cu. Tabn. 14.1), T. K. B Heil He
y4acTByeT ITHHIpHYecKas 60KOBas OBEPXHOCTh paaTopa.

Ho, ¢ npyroii cTOpoHBl, 3Ta 60KOBas NOBEPXHOCTh paauaTopa
yepe3 KOHTAKThI COIMPUKACAETCS € U30IMPYIOIMM aHOIHBIM KOJIb-
IOM, KOTOpOE TaKXe sIBJisieTcs TeruiooTBonoM. Kpome Toro Bos-
IyX, KOTOPHI1 YX€ He OXJIaXJaeT HapyXHYIO NOBEPXHOCTh pajHa-
TOpa, OylIeT MpoXoouTh Yepe3 ero BHyTpeHHue Oojee Harpersie
uiean. DTH SBJIEHMs] IPUMEPHO yPABHOBEIIMBAIOT YMEHBLICHHUE
OXJIaX Jalollieii MOBEPXHOCTH paqMaropa.

IToaTOMy CYLIECTBEHHO! PasHHMIIbI B OXJIAXICHWH JIAMITBI C
«aHOIOHBIM KperuleHueM» U 6e3 Hero HeT. KperuieHue 3a aHOMHOe
KOJIBLIO HeoOXomuMo 1Sl HanexHoi ¢dukcanuu nammel. Ho ecm B
pacriopsiKeH:M [MOJIb30BaTeN s OKa3aiach naHesnbka 6e3 aHOQHOro
KOJIb1Ia, €€ TOXE MOXHO ITPUMEHUTD.

HHCTpyKLMs pa3peliaeT A1 KPEIUIEHHS JiaMIlbl B IaHe n
JeaTh ynop Ha KOJNbLO BTOPO# CETKM C NPUXKUAMOM JIaMIIbl CO
cropoHbl aHopa [30—32]. Jlis ocymiecTBieHus Takoro Kperuie-
HHs BMECTO OTCYTCTBYIOLIErO (PMPMEHHOrO aHOMHOIO KOJIbLA
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yCTaHaBJMBAETCs BO3AYXOBOI, B KOTOPOM Ha M3OJIATOpAxX pa3Me-
1iaeTcs yrnop s NpUXaTds JiaMIibl CO CTOPOHBI aHoma. Takoe
KpeIuieHue OcOOEHHO ynoOHO NMPHU MCHOJIb30BAHMM BBITAXHOM
CHUCTEMBI OXJIaXIEHHUSA C OCEBBIM BEHTWIATOPOM (puc. 14.10).

PasmelyeHune cucTtembl oxsaxaeHus B Kopnyce ycwiutens

B ycwmrensix TpaIMLIMOHHO TPUMEHSETCS TOPU3OHTAIBHBIA
kopryc tuna «DESKTOP». ITo 3T0ii npuynHe HCTOPHUYECKH CIio-
XHBIIAsICS M PalMOHAIbHAS JUIS1 CTAPHIX CTEKJISIHHBIX JIaMIT KOM-
TIOHOBKA «aBTOMATHYECKM» TIEpEHECEHa Ha 00ayBHbIe Jamibl. [is
COXpaHEHUs! TPATULIMOHHON KOHCIPYKLIMM M YNPOINEHHMsS MOHTaXa
BEHTYCTaHOBKH MCITIO/b30BaHO Mapasvie/bHOe BKJIOYEHHE Majioraba-
putHpIX I'V-74b (wm I'Y-91B) u npurouHas cxeMa obaysa ¢ G60Ko-
BbIM 11OTOKOM (pHuc. 14.18) [4, 51—55]. Ho u3-3a Gonblumx noreps
[py NIOBOPOTE BO3yXa 3Ta CX€Ma HE INpupJiekaTesbHa Ui MOII-
HBIX JiaM11 (cM. Tabu. 4.7).

BY HY
oTceK oTCeK

I<_4__-

Puc. 14.18. KoMrioHoBka cucTeMb OXIaxXaeHUs:
B kopriyce «DESKTOP» yeunureneii ETO 918 u ACOM 2000

Ycunmurens 3amaHHON MOIMHOCTH BCETHAa IPOLIC M JEIIeBJie
crenate Ha OfHON OOoNbIIOH JNamrie, a HE Ha OByX—TpeX MaJio-
MOIIHBIX (MMEHHO JUIsl 3TOr0 MOLIHbIE JaMIIbl M IPOU3BOLSAT).
IToaToMy KOMNIOHOBKA YCHUITMTENSI HOJKHA 00ecrieynBaTh MOHTAX
Haubosiee 3 hEeKTUBHON CUCTEMBI OXJTAXKICHWS.

YT00bI BHIIONHUTE 3TO TpeOGOBaHHE, HEOOXOAMMO OTKA3aTLCS
OT TPagUIMOHHOrO ropusoHtajsHoro Koprnyca DESKTOP,
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Puc. 14.19. KomnoHosku cuctem oxnaxaenvs 8 kopnyce MINITOWER

a WCIONB30BaTh BEpTHKaTIbHb kKopmyc Tuma MINITOWER
(puc. 14.19). B HeM ycrenHo pa3melnaeTcs caMas 3ppexkTisHas
IIPUTOYHAS CXEMa OXJIAXIEHHs C COOCHBIM IIOTOKOM LEHTPObex-
Horo BenTwaTopa [38] mm, ecmm HeobXooMMO, Haubonee npo-
cTasl BBITSDKHASI CUCTEMA OXJIaXIEHWs! C OCEBBIM BEHTUIATOPOM
(puc. 14.10).

Jlonommutensubie npemmymecrsa MINITOWER cocroAT B
TOM, YTO 3HAYMTEJBHO YIIPOIIAETCS MOHTaX (T. K. K HEMy obe-
CreuMBaeTcsl IOCTYIl ¢ 06eUX CTOPOH BEPTHKAIBHOTO KOPIyca), U
YCWINTENb 3aHUMAET Ha CTOJIE MEHBIIE MECTa.

15. YCUJIUTEJIb MOLLLHOCTU
B YHUBEPCAJIbHOM KOPINYCE

15.1. MpuHLUMN OTKPLITON apXUTEKTYPbI
B YCUWJIMTENIX MOLLHOCTH

OCcO6EeHHOCTMN OTKPLITOR apXUTEKTYPbi

TIpuHIMIT OTKPHITOM apXUTEKTYPHI, 3aJI0XeHHOM ¢upmoit IBM
B KOMITHIOTEPHOI TEXHHKE, TO3BOIWII B YHMBEPCAJIBHOM KOpITyCe
cucreMHoro 651oka cobupath mobyio 3a1aHHYI0 KOHPUIypaLuio |,
10 Mepe HeoOXOIMMOCTH, 3aMEHSTh OTHENIbHBIE Y37kl OoJiee coBep-
meHHBIMA. [Tono6HbIi MPUHIMIT LIEnecO06Pa3HO IIPUMEHHUTD U IIPU
M3rOTOBJIEHUH YCUIIUATeNeil. YCHIUTEN MOIMHOCTH JUISl KOPOTKHX
BOJIH — JOCTATOYHO KOHCEepBaTUBHasA 06/1acTh TeXHUKH. I paMoTHO
M3rOTOBIEHHBIN anmnapat UCHpaBHO paboTaeT NECATKH JIET, M €ro
JOCTATOYHO U3TOTOBUTH (TIPHOOGPECTH) JIMIIH OMHAXIHL.

Bo/BIIMHCTBY OriepaTopoB 3a paboTy NMpHXOMUTCsl OpaThes
HECKOJIBKO pa3, MOTOMY YTO HNPpEeAbIIyIMid YCHIHTENb Iepe-
CTaJl YIOBJIETBOPATh BO3POCHIMM TpeOOBaHMSM, a CAENATh BICO-
KOKJIACCHBIIl arfmapaT cpa3y He XBaTalo OMbITa WIM CPENCTB.
IIpuHIMI OTKPHITOM apXUTEKTYPh! YINPOMAET MOACPHU3AIMIO,
CBOZS 3aTpaThl K MUHUMYMY.

CocTaB TMNOBOIro ycuauTens

YewuTenb MOXHO pa3fenuTh Ha CIeAyIomue PyHKIIHOHATBHO
3aKOHYEHHEIe OJI0KH, KOTOpble YCTAHABIMBAIOTCS B YHUBEPCAJIb-
HBIl KOPITYC B 3aIaHHOM COYeTaHUM (KOH(UIypalum) COracHO
VHIUBUAYaJIbHBIM TPEOOBAHUSM MOJIb30BATEIS.



166 Yeunurenu MOLLHOCTH NIOBUTENLCKUX PagnuoCTaHLmniA

1. Bxozsble nenm.

2. Cxema NOJIyueHuUs ypasJisiolero Hanpsokerust wist ALC.
3. CxeMa CTYNEHYaTOro BKJIIOYEHHs HaKaa. '

4. Taiimep pasorpesa.

5. TaliMep oXJIAXXIEHMS.

6. IcTOUHMK OTPHLIATENbHOrO HANPsKEHUS U LIETTH [TUTaHUSA
NepBO¥i CETKM C 3alMTO#M 110 TOKY.

7. VicTOuHNK 9KpaHHOTO HANpPSDKEHHs € 3a1MTOM 110 TOKY.

8. UcToYHHK aHOMHOTO HAMPSKEHM C 3aLIUTOMH 110 TOKY.

9. IT-koHTYP.

10. Tlepexmouarens quanasoHOB.

11. Tlepexmioyarens RX/TX.

12. KCB-meTp.

13. Asromar 3amuTsi ot Boicokux KCB.

14. BentwisitopHas ycraHoBKa (Juis OOMyBHBIX JiaMil).

15. ABTOMAT 3alLKMTLI JIAMITHL OT IeperpeBa (151 OORYBHBIX JIamII).

B 3aBHCHMOCTH OT THIIA JIaMITbI, CXEMBI €€ BKJIIOYEHHUS ¥ TEXHU-

yecKuX TpeGoBaHUi HEKOTOpEIE 6I0KM MOTyT HE HCIIONB30BAThCS.

B KauyecTBe YHMBEpPCAJIbHOrO Hauboyiee MOAXONUT KOPITYC

tumta MINITOWER, kak B cucreMHOM Oji0Ke KOMITBIOTEpA.
BeprukanbHbiil KOPITYC, [10 CPAaBHEHMIO C TPaAWIMOHHBIM FOpH-
soHTaNLHEIM (DESKTOP), uMmeer cnenyionire NpedMymiecTsa:

¢ OH 3aHMMaeT Ha CTOJIe MEHBIIIE MECTa;

¢ ero ¢opMa ¥ pasmepsl TIO3BOJAIOT MCIOJB30BaTh JobkIe
samrisl, ot I'Y-50 no T'V-78b u I'V-81;

+ Kkopryc Haubonee NpHUCOCOONEH A OXJIAXIEHUS Jiamll.
VY crekisHHBIX naMn Jjierko obecrieuuBaercss LMPKYIALHMA
BO3IyXa Yepe3 OTBePCTHS, 3aKPHIThIE CETKAMH C TPEX CTOPOH.
s obnyeHBIX JiaMIl ymoOHO pa3sMemaercsa jobas cxema
OXJIaXIeHMs ¢ ONTUMAJbHbIMK Napamertpamu [21, 24, 38];

+ npu nogbeMe I1-06pasHOro KoXxyxa OTKPLIBAETCH INBYXCTO-
POHHHII TOCTYI KO BCEM y3J/IaM YCHIMTENS. DTHM obecrieuu-
BAIOTCA MUHUMAJILHBIE TPYRO3aTparhl NpH cbopke, Hananke
¥ MOJIEpHU3ALIMY; :

Mmasa 15. Yennutens MOWHOCTY B yHUBEpCANILHOM Kophiyce 167

¢ IOCTYM K MOHTaxXy ¢ 06eHx CTOPOH I103BonseT crenars Gosee
IUTOTHYIO KOMITOHOBKY 6e3 yiuep6a juis cGopku M peMOHTa.
9710, B KOHEYHOM CYETe, CIIOCOOCTBYET YMEHBILIEHHUIO pa3Me-

POB KopItyca.

Ipumevanue. Komneromepusie gupmu (a s3mo naubonee nepe-
dosbie npednpusmMuUs 6 OONaAcmuy 31eKMPOHHOL MEXHUKLL)
yxe 6onee 10 nem ycnewiHo UCnORb3YIOM NpEUMYyLeCmea
BEPMUKANbHbLIX Kopnycoe. llna ycunumeneii moupocmu
OHU makxe Haubonee yOoOHbL.

BapuaHTbl U3roToBNeHnna yevwnaurens

TIpy u3roToB/ICHNN yCHIHTENS B BEPTUKAJILHOM KOPITyCe THIIA
MINITOWER B03MOXHBI iBa BAPHAHTa — C BHEIIHUM M C BHY-
TPEHHUM aHOIHLIM 6JIOKOM ITUTAHMSL.

BapHaHT ¢ BHEMHMM AHOAHBIM OJOKOM NHTAHMA TNpefHa-
3HaveH mia namn ['Y-43B, T'Y-84B, I'Y-78B, I'C-35B, 2xI'Y-745,
ry-8siMur. n.

Hna oboyBHEIX TeTpomoB Hambonee yno6HOe pacmonoxe-
Hue fieTajeli nokasaHo Ha puc. 15.1, a. IT-koHTYp 3aHuMaeT Bcio
NEepPeIHIO NOKOBHHY Kopnyca. AHOIHBIN npoccens 1 3akperuieH
Ha 3afiHell MaHeNH PANOM C Pa3beMOM AHOMHOTO HAlPSDKEHHS.
JlammioBas naxenbka 5 Haxomurca Ha I-o6pa3sHoll neperoponke
B 3agHer yactu Kopryca. Ilon Heii pacnonoxeH Bosmyxosox 2
U ynalleHds TeIula 3a rpenensl Kopryca. Yepe3 BXOAHON OT-
ceK 6 MpOXOIMT MPHUTOYHLINA BO3MYX0BOX 7, 110 KOTOPOMY BO3IYX
OT BEHTHIIATOpA 8 nocrynaer MpsAMO B OTBEPCTHE TaHENbKH. JTO
oﬁecnetuaeT'Hawlqune ycnoBus oxyaxaeHus [24].

Tlom BXOZHBIM OTCEKOM, KpOME BEHTHISTOpA, NOMEMIaloTCs
BHYTpEHHME OJIOKM INHUTAHUS M CXEMbI YIIPABACHHA. AHTEHHOE
pene u KCB-mMeTp pacrionioXeHs! Ha 3aHell MaHeNu yCHmMTeas,n
3aKPBIThI OTAEIBHBIM KOXYXOM 4.
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JIJist IpUMEHEHNsT OCEBOTO BEHTUIATOPA UCTIONB3YeTCA KOMHO-
HOBKa M3006paxenHas Ha puc. 15.1, 6. 91a cxema MeHee KOMIIaK-
THA, T. K. HeOOXOIMMO OCTABUTh CBOOOHOE MPOCTPAHCTBO MEXIY
anonoM ¥ BeHTIwisTopoM (okoso 100 MM) I1st OXJIAXICHHST BO3-
nyxa [24]. TToaTomy BHYTpEHHUE OJIOKM IMTAHMU U CXEMbI yTIpaB-
JIEHVISI PACTIONIOXEHBl Ha 3a/HEl MaHeM W 3aKPHITH OTACIbHbIM
KOXyXoM 9. DTa Mepa BhIHYX/ICHHas, M OHA HECKOJIBKO YBE/IMIN-
BaeM raGaputsl ycwmTens. Ho 3ato y/yduialorcs ycaoBns MOH-
Taxa ¥ PeMOHTONPHUIOIHOCTD, T. K. pabOTaTh CO CXeMaMH yrpas-
JIeHHs1 MOXHO He oTKpbiBasg BU-otcek.

YV MHOTHMX paguoJoOuTeseldl NONB3YIOTCA TOMYIPHOCTRIO
aavnp T'Y-81M, T'K-71. IaBHHIM HpeHMYIIECTBOM STHX JIaMIT
SIBJISIIOTCS] HeOObIAasi CTOMMOCTD, HaZIEXXHOCTh ¥ I0JITOBEYHOCTb.
K HenocraTkam MOXHO OTHECTH HEOOXOIVMOCTh NPMMEHSTH HA
BXOJl€ IMAaIa30HHbIE KOHTYPHL.

IepBasi KOMIIOHOBKA VISt I'y-81M, 2 x I'K-71 noka3aHa Ha
puc. 15.2, a. Jlamna (J1aMribl) pacnoioXeHbl aCCUMETPUHHO, Tak,
4T06Bl COOKY OCTAJIOCh MECTO ISl @HOITHOTO ApOCCes U IaThl
JMATIA30HHBIX KOHTYPOB. BHyTpeHHVe ONOKM MATAHIS! ¥ CXEMBI
ynpasiieHus1 7 — Ha 3a1Hel NaHe/d, KaK 1 Ha pHC. 15.1,6.

1 2 3 4 1 10 4
N [T/ N /S,
=/ 1~ o/
/] - 9
6 -
M-KoHTYp | '/: M-KoHTYP 5
T~ ~ 6
a 6

Puc. 15.1. KOMITOHOBKa YCUIWMTENS HA METAIIOKEpaMUN4eCKuX Nlamiax:

1 — aHoAHbI gpoccens; 2 — BO3AYXOBOA; 3 — aHofiHbitl 06XuM; 4 — aHTeHHoe pesie vt
KCB-meTp; 5 — namnosas naHeibka; 6 — BXoHOM OTCEK; 7 —NPUTO4HLIA BO3AYXOBOS; 8-
LIeHTPOBEXHbI BeHTHUISTOP; G — BHYTDEHHMi 610K NATaHUS M CXeMbl YNPaBASHHS,

10 — BLITSDKHO OCceaoi BeHTUNATOP
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Puc. 15. 2. KomnioHoska yeunurens Ha namne I'Y-81M:
1 — aHoaHbIl Apoccens; 2 — BeHTUASITop; 3 — aHTeHHoe pene u KCB-meTp;
4 — namna IF'Y-81M, rK-71; 5 — sxoHoit otcex; 6 — nnara BXoAHbIX KOHTYPOB;
7 — aHyTpeHHUil 610K UTaHUS M CXeMbl YNpaB/ieHus]; 8 — namnoBas) naHeibka

Ipu nexenanuu yrsexensts BY-610K, 3Ty 9acTs MOXHO pas-
MeCTHUTh B KOPITyce BHEIIHero aHofHoro 6710ka nuTanust. B Maio-
raGapuTHOM Kopryce OyneT Heobxonuma NpUHyANTENbHAA BEHTH-
JISILAS C TIOMOIUBIO BEHTHIATOPA 2.

Ewe onvH BapuaHT KOMIIOHOBKH JUISI I'V-81M, 2xI'K-71 naun
Ha puc. 15.2, 6. BxonHble Lieny ¥ BHYTPEeHHNi OJIOK NMUTaHus pac-
TIOJIOXEHBI TION PasHesioueli KopIyc ropu30HTAILHOM mepero-
porkoil. 3nech 6oJiee pocTasd KOH(UIypalys KOpIyca, Ho MeHee
ynOoOHBIM KOCTYN K MOHTaXYy.

BapuanTbl pa3memleHus neTajneli ¢ BHYTPEHHMM aHOXHBIM
WICTOYHMKOM NUTaHUs NPEACTaBieHHs Ha puc. 15.3. Takas Kom-
TIOHOBKA LeniecooGpasHa st namn 4xI'Y-50, 4xI-811, I'Y-746 u
T. 1. Ipu MomHocTH TpaHcdopmaropa o 1000 Br. Ona Bo3MOXHa
1 s Gojiee MOIIHBIX JIaMIT IIPH TIO/Iy4€H!H aHOMHOrO Hanpske-
Husi o yMHOXuTeNs. C y4eToM M3NOXEHHOro Bhille, OCOOeH-
HOCTM KOHCTPYKUMii Ha puc. 15.3 He TpeOyloT NONOMHUTENBHBIX
MOACHEHUIA. ’ :

Ha pricyrKax n300paXeHs! TOJIBKO Haubosee KpymnHbie (6aso-
BBIE) y31bl yowuTeneil. Bonee netanbHas KOMIOHOBKA 3aBMCUT
OT BHIOpaHHOI KOH(}Urypalmy ¥ OT Pa3sMepOB KOMIUIEKTYIOMIMX
H3JIEJIHIA, IO3TOMY HE NPUBOAMTCHL.
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Puc. 15.3. KOMIIOHOBKa yCUMTE 11 C BHYTDBHHUM aHoAHbIM 6/10KOM NUTaHNA:
1 — BO3NYXOBOL; 2 — GHOAHbLINA 38XVM; 3 — namnosas NaHesbKa,;
4 — arreHHoe pene n KCB-metp; 5 — BXxo[HoA BoafyxoBoH; 6 — NPATOYHLIV BO3AYXOBOA,
7—LEHTPOBEXHBIN BEHTANATOP; 8 — CXBMb! ynpagneHns;; 9 — BHTSXHOM oceBoi BeHTWISITOP;
10 — namnut IY-50, F-811, TK-71

15.2. MpyHUMNUanbLHas cxema
ycunutens v Aetanu

TTpHHIMI OTKPHITON aPXUTEKTYphI HCIOB30BAH B KOHCTPYK-
MM yCWIMTENst JUISL AManasoHa KB, npuHIMIIMaIbHasg CXema
KOTOpOTO [TPUBENEHA Ha PHC. 15.4. Youwmirenpb BbITOJHEH 110 KOM-
[TOHOBOYHO# cxeMe, H300paXeHHOH Ha pHC. 15.1, a. Ero ko3¢du-
LMEHT YCHIEHHsl 3aBUCUT OT KPYTH3HBI NpUMEHAEMOM JaMIibl ¥

BEJIMUMHE] aHOAHOTO HANPSIKEHUA.
Jlamria VL1 BKIIOYEHA 110 CXeMe € 001IHM KaTO/OM. B kauectse

nammel VL1 MoxeT GBITb MCTIONB30BaH J11000# BhIILIEyKa3aHHEBIH
TETPOH.

Ipumevanne. [1o 6cem napamempan u Habopy CePEUCHbIX PYHK-
yuii ycunumens coomsemcmeyem upmeHHOMY YPOBHIO.

VewimTeNb MMEET YeThIpe He3aBHCUMBIE APYT OT Apyra Npeio-
XpanuTenabable cHcTeMbl. OHY 3AMUMAIOT JTAMITY:

* OT NPEBbILIEHNs TOKA CETOK ¥ aHOZA;

+ OT Neperpesa Py OCTAHOBKE BEHTUIATOPA;

« ot reperpesa npu paccrpoiike [1-konTypa.
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ABTOoMaTHKa ycuymTesisi obecrieuuBaer:

¢ CTyNeHYaToe BKJIIOYEHME HaKala JIaMITbL,

¢ 4-MUHYTHBIA pa3orpeB KaToja Tepell Tonadveil aHOXHOTO

HaTIpsKEHMS;
¢ 5-MHHYTHOE OXJIaXXI€HME JIaMITbI TI0C/Ie OTK/IIOYEHMsI HaTlpsi-
KeHHs HaKaJia.

3a cyeT NMpUMEHEHUs BHEIHEero aHOAHOro GJioKa NMUTaHMS U
BEpPTHKAJILHOTO Kopiiyca yaanoch Ge3 yiiepba mwist MOHTaXa ysio-
XUTHCSL B pa3Mephbl MEHBIIE, YeM Y KOMIILIOTEPHOIO CUCTEMHOIO
onoka MINITOWER.

T coenyiHeHUsi C TPAaHCMBEPOM M AHTEHHOI MpexHa3Ha-
yeHb! rHe3fia XW1, XW2, XW3. IIpu oTkmoyeHHOM ycuimTerne
u pexuMe RX konTakthi1K1.1 u K1.1 noncoeanHsIOT aHTEHHY K
TpaHcuBepy. B pexume nepenaun kontakth 1K1.1 noxkmoyaior
BBIXOJl TPAHCHUBEPA K BXOAY YCHIMTES, a KOHTaKThi K1.1 — BBIXOR
ycuiauTens K aHTeHHe. Paspsem XW1 ucnoss3yeTcsi ipH ycTaHOBKE
aneKTpoHHOro KoMMyTaTopa RX/TX.

Ipu nepenaye CUrHaN C TpaHCHBepa uepe3 wiaty Al u anmu-
MapasuTHBI pesucTop R6 mocrymaer Ha yrnpapisionlylo CeTKy
namnsl VL1.

Jlamra VL1 BriiIoueHa 1o cxeme ¢ o61IMM KaTooM. AHOIHAs
Lielb JIaMIbl BHINOJIHEHA TI0 CXeMe MapajUie/IbHOrO IUTAHUsS C
npoccesieM L4, B I1-koxtyp BxonsaT Katymku L1 u L2, KoHzeHca-
tops!l Hactpolku C3, C6, C7 v KoHAeHCaTOpb! PEery/IMpOBKM CBS3H
¢ antenHoit C4, C10, C11. Kounencatop C5 oTnensieT aHOIHOE
Hanpsxenue ot [1-koHTypa. .

Hpocens L3, 3amyHTHpoBaHHbH conpoTuBliendeM R7, nipen-
HasHayeH Juig nonasiieHus: Y KB-kone6anuii.

Hpumeuanme. Jpoccenv L3 u pesucmop R7 ne aensemcs o6s-
3aMENLHLIM INEMEHMOM cxembi u npu omcymcemeuu YKB
2EHEPALUL MOKEM He YCMAHABNUBAMbCA.

B Il-xoutype npumenen anomspit KIIE ¢ MakcuManbHON
eMrocthio 150 n®, x KoTopoMy Ha nuanasoHax 1,8 u 3,5 MI'u
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NOAKMOYAIOTCs 106aBOYHbIe NMOCTOSIHHbIE KOHAEHCATOPhL. Takoit
BapMaHT NpUMEHsETCS BO BCeX (PMPMEHHBIX YCWIMTENSX, OH
yMeHbiaer rabaputst KIIE u [1-koHTypa B iesioM ¥ 3HaUUTENLHO
CHMXaeT OCTPOTY HacTpoMkM Ha yacrorax 14—28 MI 3a cyer
T. H. «3JIEKTPHYECKOTO BepHbepa» [2, 4, 6]. K anonnomy KIIE C3
Ha auanasoHe 3,5 MI'i rpynnoii KOHTaKTOB NepeKIoYyaTess ua-
na3oHaB SA2.2 nopkmoyaercs KoHaeHcarop C6.

Ha nuamnasone 1,8 MI'u napamiensHo C6 TONOTHUTENBHO MO~
kmoyaercsi kKonaeHcarop C7. [lomkmouenne C6 n C7 oGecneun-
BaeTCs NBYXJIENeCTKOBBIM MOIBIDKHBIM KOHTAKTOM.

I'pynna KOHTaKTOB NepekmodaTtens Auana3oHoB SA2.1 kom-
MyTHpyeT oTBoib! Kartymek L1,1.2, rpynna konTakToB SA2.3 non-
kmoyaer Ha HY-nuanasonax rnocrosiHHble KoHaeHcaropsr Cl10,
C11 napamnensHo antenHomy KITE C4.

Hnsa ynpomenns Ha cxeme (puc. 15.4) n3o6paxeH MexaHUYeCKHi
nepexnoyarens auana3oHoB (puc. 11.2). TaGapurs Koprtyca nos3so-
JIFIOT TaKXe BBIIOIHHUTL EpeKNoYaTe/lb Ha BAKyyMHbBIX 3aMbIKa-
Tejsax. B aToM ciaydae ucnons3yercst cxeMa, n3oGpaxeHHast Ha pHC.
114. JIna AMCTAaHIIMOHHOIO NEpeKIIoYeHHsI BAKYYMHBIX 3aMbIKaTe-
Jieit 1ip¥ cMeHe Uana3oHa MOXHO UCTIONB30BaTh NEKOIep AMarnaso-
HOB, YIIpaBJIsieMblii TPAHCHBEPOM Yepe3 pasbeM XS3 «BAND».

AHORHOE HaNpsXeHne OT BHelIHero aHomHoro Ojioka muta-
HUsi mofaercss Ha rHe3lo XW4 («HV») no koakcHanibHOMY
kabemo PK 50-7-15. Pesucroper R10,R11 sBnsiorcss usmepu-
TeJIbHBIM JleJiuTeNleM HanpspkeHmsi. [lonctpoeuyHeM pesucTo-
poM R12 ycTaHaBnuBaloT NojHOE OTKJIOHEHHME CTpesKy npubopa
PAl npu 3apnaHHOM HanpsekeHuM. BrinodeHue BeHTHISITOpA,
HAKaNa JIAMITbI, HANPSKEHUS CMEHIEHNs], AHOMHOTO 1 3KPaHHOTO
HanpsoKeHUil KOHTpoupyeTcs 3ejeHsIMM cBeTtoaronamu HL10
(«AIR»), HL3 («<HEAT»), HL2 («GR1»), HL8 («<ANOD») n
HLS5 («GRID2»).

ITpuGop PA1 nossonsieT KOHTPOIMPOBATh BEJIMYUHY AHOIHOrO
Hanpsexerus («HV»), Toku cetok («GR1» n «GR2»), Tok kaTona
(«CATOD») u KCB («SWR»).
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DnekTpoABUraTeNh BEHTWIATOPA M1 nonydaer IMTaHUE C
riatsl A9. Tpexno3uiuonHb Tymb1ep SA7 «AIR» no3Bonser
[I0[aBaTh Ha BEHTWIATOp Hanpsixenue 5, 6 1 8 B u perymmpoBaTh
CKOpOCTb BpAIIeHHsl KPBUIbYaTK! BEHTHIATOPA B BaBI/ICI/IMOSTI/I oT
TeIUIOBBIIEIEHNS JTAMITLL. DTUM JOCTUIaeTCsi MUHMMaJIbHBIM YpO-
BEHb aKyCTUYECKOTO IyMa.

Cucrema OXTaXIEHUS TNpOBEpeHa IMPH HKCIOAb30BAHAM JIAMII
[Y-84B, TY-78B B HOMMHATHHBIX peXXiMax (TOK IOKOS 500 MA, TOK
TIp¥ HACTPOEHHOM KOHType 1 A1 1,4 A, cootsercTBeHH0). Ha BeHTH-
JIATOp NONAaBasoch Hanpsikenue 5 B (somuHabHOE 12 B), rIpu KOTO-
pOM ero paboTa ¢ BKIIOYSHHbIM /IMHAMUKOM HE npocnymmsaercs. B
pexxume QSK rpu CW 1 SSB MOy LM JIaMIIb! HE MPOrpeBaIUCh
6onee 140 °C, mo3TOMYy BpeMmsi Ilepeiadl He OrpaHnIeHoO.

Ecmu HeobxomuMo pabortate Gonee 3 MUH AM, UYM n «mipu
paxartoil negam» CW u SSB, 10 nepekmotvareyieM SA 7 na
BEHTWISATOP TofaeTcsi Goree BHICOKOE HAMPSXCHUE.

BK/TIOYEHHEe YCHIMTENs TIPOM3BOIMTCS TyMOJIEpOM SAS. Ilpum
5TOM OT MCTOYHMKOB [MMTAHUS HA JIaMIly TOCTYNaeT HakalbHOE 1
OTpUIIATEIbHOE HATIPSKEHNe, a Ha CXeMbl aBTOMAaTHRH = HaIpA-
xenue +28 B.

Ha miate Al BHIIOJTHEHB BXOIHbIE LM U CXEMA MOy HCHMS
yIIPaBJIAIOLIEro HaIPKCHMS ALC.

[1pu nepenaye CUrHaJ C TPAHCUBEPA YEPE3 ®HY nocrynaer Ha
pesuctop 1R2. DTOT pe3ucTop ®HY YeGhimena 3-10 NOpsAIKa
¢ yacToToi cpesa 36 MI'l Ha aneMeHTax 1C3, 1C4, 111, 1C5 [7]
obecreMBaioT Xopoliee coracopanue ¢ 50-OMHBIM TPaHCUBEPOM
Ha BCex IMANA30HaxX. Bxommasi eMKOCTb JIaMIIEl BMECTE ¢ CMKO-
ctio 1C5 paboraer B @®HY, nosromy OHA HE HIYHTMPYET BXOJI-
Hoe cornporusienue. OTpuLiaTebHOE HAIIPAXEHUE IIOCTYIIAeT Ha
TIepByIO CETKy TI0 MOCTIeOBATeNbHON LT ITUTARN, KOTOpas He
TpebyeT MpUMEeHEeHuUs1 APOCCes.

Vipasisiomee Hanpsoxeane ALC nony4aior BHITPSIMJICHUEM
yacty BxomgHoro BY-HanpsixeHusi TpaHCUBEPA. D10 NMO3BONAET
yCTAHABIMBATH YPOBEHD YCHICHMS 6€3 TOKA yIpaBIsIoLIei CeTKH
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namribl. Takass cxema MoxXer OBITH MCIONB3OBaHA Ul JMOOBIX
THUIIOB JIAMIT, BKJIIOYEHHBIX 10 CXeMe C 061Lel CeTKOM WM ¢ 001um
KaTOJIOM.

IIpn HeGonbumMxX YpOBHSX BXOAHOro curHama muon 1VD1
3aKPBIT MMOJIOKUTEIbHBIM HaPSKEHUEM, TTOCTYIAIONMM Ha HEro
yepes pesuctopsl R1, R2, R3. Vipasnsiomee Hanpsokenue ALC
OTCYTCTBYET. TepemeHHBIM pe3uctopoM R2 ycraHaBnuBaeTtcs
nopor OTKpeiTus muoia 1VD1 u moseieHust ymnpaBisiollero
HarnpsokeHnsi ALC Ha rHesge XS1. Tem caMmbiM perynmpyercs
YPOBEHb BXOIHOM MOLIHOCTH OT TPaHCHBEpa.

Ha nnate A2 BHINONHEHA CXeMa CHTHAJIM3AIMM O BBHICOKOM
KCB. Hanpsixenne OTpaXeHHOH BOJIHBI, ITOCTYIIAIONIEE C IUIAThI
KCB-metpa, otkpeiBaerT Tpan3uctop 2VT1, u xpachhiii cBeto-
mion HL1 («<SWR») HauMHaeT CBETUTHCA. YPOBEHDb OTPaXEHHOM
BOJIHBI, TIPM KOTOPOM cpabaThiBaeT CUrHA/IM3alusl, YCTaHAB/IMBa-
erca noncTpoeynsiM pesuctopom 2R3. @uietp 211 2C1 B werm
6a3bl TpaH3UCTOpa 3amepxuBaeT Bo3MoxHble BU-Hasonku. Ilpu
JOCTAaTOYHOM YPOBHE MOLIHOCTH IIata A2 He MCIONb3yeTcs, a
curHaJ ¢ riatel A3 yepes perylMpoBOYHOE CONPOTUBJIEHHE 1101a-
etcst cpa3y Ha cBetoruo HL1. HepocTaTok cxeMbl — «HECKA4KO-
obpa3Hoe» BKJIOYEHHE CBETOIUO/A, NPEHMYIECTBO — IIPOCTOTA.

Ha miate A3 naxomutcs KCB-mMetp. OH BHIIIONHEH 10 Tpaau-
LIMOHHOM cxeMe U He TpebyeT rnosicHeHmii [14].

Ha ruiate A4 BHIIONHEH Nepexkaodarens pexumos RX/TX.
Jins  ympaBneHusi yCWIMTENEM MCIONb3yeTcsi THe3no XS2
(«RX/TX>»). Ilpu 3ameikanmu rHe3fia «RX/TX» OTKphiBaercs
tpansuctop 4VT4, m cpabarteiBaior aHTeHHbie pene K1, K2.
OnsoBpemeHHO OTKphBaeTcsi TpaHsuctop 4VTI, 3akpwiBaercst
tpausucTop 4VT2, a 3aTeM c 3alepXKOi OTKPHIBAeTCA TPAH3U- .
crop 4VT3 u cpabarsiBaet cerouHoe pene 4K1. ]

Bemauuna 3a1epXKu cpabatriBanus cetouHoro pene 4K 1 3apu-
cut ot sesmunnsl 4RS u 4C1. Konraktel 4K1.1 6:0KupyioT Tpas-
suctop 4VT4 B OTKPHITOM COCTOSIHMM, a KOHTaKTH 4K2.1 ormu-
patot namry. Juox 4VD3 npenarcTeyet 610KUPOBKE B OTKPBITOM
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cocrosHuM TpaH3ucTtopa 4VT1. Ilpu obpaTHOM mepekmoYeHur
4VT1 3axpeiBaercs, 4VT2 otkpriBaercs, koHaeHcatop 4C1 yepes
nuon 4VD1 u otkpeITeIit 4V'T2 MTHOBEHHO pa3psiXaercs U BbI3bI-
Baer 3aKpuiThe 4VT3.

Pene 4K1 xonTtakramu 4K1.2 3anumpaer jnaMity, a KOHTaKTaM#
4K1.1 pa3bnokupyer OTKpHITOE COCTOsiHHE TpaH3uctopa 4VT4.
Ilocne 3toro mpoucxomMT O6paTHOE MEPEKTIOYEHHE aHTEHHBIX
pene. 3anepxka Ha o6paTHOE IMepeKTIOYeHUEe KOHTAKTOB aHTEH-
HBIX pene o0yclioBneHa ux BpeMeHeM cpabarsiBaHus. Paspsm KoH~
nencaropa 4C1 npoucxogut MrHOBeHHO (MeHee 1 Mc), Mo3ToMy
6noxupoBka 4VT4 HeobxonyMa TONBKO NPH HCTIOIb30BAHUU
6nicTponetictyromux pene K1, K2, xorna ux BpeMs cpabatbipa-
HHUS CONTOCTaBUMO CO CKOPOCTBIO pene 4K1.

JIOCTOMHCTBO 3TOM CXEMBI COCTOMT B TOM, 4TO NIOXOOPOM BENH-
yH 4R5 1 4C1 MOXHO perynmpoBaTth BpeMs 3alEPXKKH B 3aBHUCH-
MOCTH OT CKOpPOCTH cpabaTteiBaHUA npuMeHsembix pene 1K1, K1.
Ilpu HoMMHaJIaX, YKa3aHHBIX Ha CXeMe, 3aJlepXKa Ha BKIIOYEHHE
cetoyHoro pene 4K1 pasHa 15 Mc.

B ycunutene Takxe MOXeT ObITh YyCTaHOBIIECH 000 Apyroi
nepexoyarens. B ToM uncine snekTpoHHbIi koMMyTaTop [16].

ITepexmoyvarens RX/TX, KpoMe cBOeii OCHOBHOM (yHKLWHM,
ucnonb3yercs 111 ONMOKMpoBKM pexuma TX rmpu cpabaThBaHUK
mo6oit U3 4-X NpenoXpaHUTENbHbIX CHUCTEM. DTO JOCTUraercs
oTkmoyeHreM raesna XS2 koHrakTamu 4K 2.1. Pene 4K2 pximoya-
€TCSl KOHTAKTaMH:

+ 5K2.1 npu npeBBIIEHNH TOKa ITEPBOii CETKH;

+ 7K4.1 nmpu npeBbILIEHUH TOKa BTOPOii CETKH U TOKa aHOJa;

+ 9K 3.1 npu nieperpese paMoIaMIIbl ¥ OCTAHOBKE BEHTH/IATOPA.

. Iepekmovenue B pexxuM RX npm cpaGaTeiBaHmy npenoxpa-
HUTEJIBHBIX CUCTEM HEOOXOMUMO N0 ABYM NPHIAHAM:
¢ 3TO MO3BOJMT COXPAaHUTbL KaHaJl CBS3M NpPW aBapHIfHOM
OTKJIIOYEHUH YCWIMTENS;
* [IpH TIOfa4ye Ha NepBylo ceTKy HanpsixeHus —100 B cnenyer
CHATh C Hee HalpsDKeHUe BO30YXIeHUs, MHAYe CyMMapHOe
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MIHOBEHHOE OTPHLIATENILHOE HATIPSKEHHE MOXET IIPEBBICUTD
MaxkCHMaJIbHO NOIMYCTHMOE.

Ha nnate AS BbInoONHEH HCTOYHNK OTPULATENLHOTO HATIPSIXE-
Hust 100 B (muombt SVD1—5VD4, konpencarop SC1) ¢ 3ammroit
TI0 TOKY M UICTOYHMK Hamnpsixenus +28 B (muoner SVD5—5VDS,
KoHAeHcaTop 5C2).

Crabwiurponst SVD9 u 5VD10 onpenensior pabodee cMere-
Hye JIaMIIbl. 3aMBIKaHKE NIEPEMBIYKOM HEOOXOIMMOTO YHC/Ia IHO-
noB 5VD11—5VD20 no3Bojisier yCTaHOBUTD €ro 60Jiee TOYHO.

T00BI yMEHBIIMTH TOK ITOKOs1 JIaMITH B pexxuMe CW, ¢ oMo-
B0 KOHTakTOB pene 5K1.1 moprmoyYaeTcs HOMOMHUTENbHBI
crabwmrpoH SVD9. BToT pexum BKIoYaeTcs Tym6nepom SA3.

Tlpu npeBbuNeHMM TOKa TEPBOI CETKM cpaGaThiBaeT ynpap-
nspomee pene 5K3 u ceoumu koHTakTamMu 5K3.1 BRIOYaer pene
5K?2, xotopoe konTakTamu SK2.1 610KUpyer pexumM repenadu u
3aKpBIBAET JIAMITY.

OnnoBpemenHo, yepes koHTakThl SK2.2, nonaetcs Hampsixe-
HYe Ha OOMOTKY pene SK2, yrepxuBas ero BKIOYEHHBIM TIOCTIE
obecrouusanus pene SK3. O cpaGarbiBaHMM 3aLUMThl CHTHA-
nusupyer KpacHeii csetomuon HIA («GRID1»). B ucxommoe
COCTOSIHUE CXeMa 3aliMTHI BO3BPAIAETCS HAXATUEM KHOMKH
SB1. Pesucropom 5SR6 MOXHO perynmvpoBath TOK cpabaThiBaHHs
3aIUTHL

Buumaune. Credyern ommenmumes, umo npu noseneHuu moxa
nepeoli cemku nadeHue Hanpaxenus Ha obmomke S5K3
6bl306eM pOCM YPOGHA 2APMOHUK U YXyOuleHue Kawecmea
cuzhana. [losmomy Kackad ¢ yKa3anKoti npedoxparumens-
HOIL cucmemoii cnedyem 3KCHIYyamupoeéant Monvko 6e3
MoKa nepeoti cemxu.

Pesucrop SR7 ciyxur s usMepeHust Toka NepBOil CETKM.
ToncrpoeunsM pesucropom SR8 ycraHaBnuMBaloT TOK IONHOTO
OTKJIOHEHUs cTpenku npubopa PA1 rpu uaMepeHny Toka nepsoit
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cetkn., Iuranue kpacuoro ceeropuona HL4 or menurens vanps-
xenus SR4, SR5 no3posnsier UCIob30BaTh HE TONBKO OOBIYHbIE,
HO ¥ MUraiollyie CBETOXUOAB. B may3ax OHM IOYTH HE IOTpe-
OJISIIOT TOK, IO3TOMY 0€3 Pe3UCTUBHOIO JIEJIUTEIIS HANPSDKEHNE Ha
HUX OyIeT HeIOMyCTUMO TIOBBILIATLCS.

Ha npyrux riatax NuTaHue KPaCHBIX CBETOAMOAOB TaKXe Npo-
W3BOAMTCA OT meyureNei Hanpsokenus. Berxon —100 B ucnonb3y-
eTCsl IpH YCTaHOBKE GeCKOHTaKTHOro nepexmoyarens RX/TX.

Ilnata A6 — TaiiMep CTYNEHYaToi IIOHAYM HATIPSKEHUS
Hakaja. J1a orpaHideHus MyCKOBOTO TOKa B LiENb NEPBUYHOM
o6MoTkM Tpancdopmaropa T1 BkmoueH pesucrop 6R2. Ilpu
BKJIOUEHMH ycwmuTeNis yepe3 pesuctop 6R1 u mion VD1 naun-
HaeT 3apsikathcsi KoHmeHcatop 6C1. Yepes (mpuGmisuTENbHO)
3 ¢ srmovaercs pene 6K1, kotopoe cBoumu KoHtaktamu 6K1.1
3aMbikaet pesuctop 6R2, obecneurBast OTHYIO MOAATY HAIIPsIKe-
nus. Bpems 3anepxku 3aBucut ot BenunH 6C1 1 6R2.

Ha nnate A7 cobpal UCTOYHMK 3KPaHHOTO Hanpskenuss. OH
BKJIIOYaeT B cebs Bbmpsvuress (7VD1—7VD4, 7C1), crabum-
zatop (7R2, 7VT1, 7VD5—7VD8) u peneiiHyio cXemy 3aIuThl
BTOpOii CETKU OT MpeBBIIEHUs TOKa. K MCTOYHUKY 3KpaHHOIO
HanpsOKeHMsl TaKXe OTHocsATtcss pesuctopbl R8, RY u muonbl
VD1—VDé6.

Kounencarop C9 naxomutcsi B lamnopoii nanenbke. I1pu aBa-
PUHAHOM OTKJIIOYEHHH aHOIHOTO HANpPSIKEHHs B peXuMe nepe-
IaY¥ ¥ TIPY 33XO€ B IIEPEHaNpPsKEHHbIH PEXUM TPY HAaCTPOVKe
IT-KOHTYpa 3HAYUTEILHO BO3PACTaeT TOK BTOPO# CETKH U MPEBbI-
IaeTcsl JONYCTHMAas pacCeMBaeMasi Ha Heil MOITHOCTb.

IMpu nmpeBbIIEHKH TOKA BTOPOii CeTKH BKmovaercs pene 7K1
u cBoumu KoHtaktamu 7K1.1 Bkmouaer pene GrokupoBru 7K2,
KOTOpOE, B CBOIO OdYepelb, KOHTaKTaMu 7K2.2 OTKJIOYaeT pene
7K3 u 7K4. Konraktst 7K3.1 1 7K3.2, BKIIOUEHHBIE [IOCIENOBa-
TeJILHO, CHMMAIOT 3KpaHHOe HalpshkeHue, pene 7K4 Gnokupyer
pexum TX. OnHoBpemeHHO GnOKUpyomue KOHTakThl 7K2.1
MONAIOT HanpsikeHue Ha pene 7K2, ynepXuBas €ro BKIHOYECHHbIM.
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O cpabaTbiBaHiy 3alIMTBI CUTHAM3UPYET KPacHBbI CBETOIVON
HLS5 («GRID2»).

B ncxonnoe coctosHre cxema 3alMThl BO3BPAIlaeTCA HaXaTHEM
kHornku SB3. Tok cpabaTeiBanus 3allKThl YCTAHABIMBAECTCA PE3U-
cropoM 7R3. Tak kak yepe3 pesucropbt R8 u 7R5, 7R6 nocrostHHO
Te4YeT TOK OKOJ0 40 MA, TO [Uis cpabaThIBaHMs 3aLUTHI TIPU TOKE
cetku 1,,,, pene 7K1 momxHO BKOYaThes npu Toke I, +40 MA.

Pesucrop 7R4 cnyXuT 11 U3MEPEHHUsT TOKA 3KpaHHOH CETKH.
HoncrpoeunsiM peauctopoM 7R9 ycraHasnuBaeTcs TOK NMOJIHOTO
OTKJIOHEeHM cTpesiku npubopa PA1 nipy nu3amepeHny Toka 3KpaH-
HOM CeTKU.

Kpome peneiiHoi 3au¥Thl, HICTOYHUK 3KPaHHOrO HalIPAXEHUs
HMEET YeThIpe NPEROXPAHUTEIIbHEIX 3JIEMEHTa, KOTOpBIE obecre-
YUBAIOT €r0 COXPaHHOCTD NPY 3aMbIKaHNM BTOPOM CETKH Ha KaTOA
YUJTH aHOJI BCJIEAICTBYE HENCIIPABHOCTH M TIPO0OOS JIaMIIbL.

Pesuctopst 7R1, R9 orpaHuymBalOT MAaKCHMaJbHBIA TOK
KOPOTKOTO 3aMBIKaHHsl B TNEpUON A0 CpabaTbiBaHUst 3alIMTHL
Crabunurpon 7VD9 orpaHiuMBaeT TOK, NPOXOAAIMH yepes cna-
6orounoe pene 7K1 u pesucroper 7R3 u 7R4 B niepuon no cpa-
6atbiBanus 3aumThl. quonet VD1—VD6 obecnieunBaroT 3ammry
MCTOYHMKA NP BO3HMKHOBEHHH NMHATPOHHOroO 3¢xpexta u npu
3aMbIKaHUM CETKH Ha aHO/.

Pesucrop R8 obecneunBaer HeHTpasu3aLuio AMHATPOHHOIO
addekrta. Jemurens Ha pesuctopax 7RS5, 7R6 wia nonydeHust
+70 B ucnonb3yercs Py yCTAHOBKE EKTPOHHOIO MepeKioya-
tens RX/TX.

Ha nnate A8 Haxomutcsi peneiiHasi cxeMa TOKOBO# 3aIIHTHE
anona. Ilpu 3apanHOM TOKe cpabaTbiBaeT NOAKIIOYEHHOE mapair-
nenpHO pe3uctopy R13 ynpasnsiomee pene 8K2. KoHtaktamu
8K?2.1 oo Brutoyaer Gnokupyoniee pese 8K1, KoTopoe KOHTaK-
tamu 8K1.2 obGecrounBaer BakyyMHBIi 3ambIkaTens K2, rHesno
XS6 «ON HV» u pene 7K3 u 7K4.

ITpu atom koHTakTH K2.1 OTK/IIOYAIOT aHOXTHOE HaATPSKEHHE.
Orxnovaercsi BHEIIHNIA aHONHBIN ONIOK MHUTAHMsA, YIIPABIIsEMbIi
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c pasbema XS6. Pene 7K4 nepeBonuT yCuwIMTeIb B PEXAM RX, a
pene 7K3 oTKmoYaeT 3KpaHHOE HalIPSKECHUE, KaK 3TOro TpebyroT
npaBuIa KCIUTyaTaly FeHEPATOPHBIX PaNOIaMIL.

OnHoBpeMeHHO KOHTakTh! 6K 1.1 ynepxusator peste 8K1 BKmo-
YEeHHBIM, HECMOTPS Ha OTCYTCTBUE YIIPABJISIOILIErO HaNPSXCHAUS Ha
conporueeruy R13 nocse pasmbikanus K2.1. O cpabateiBaHuu
3aLIATH CBUIETELCTBYET KpacHsii ceeromuon HL6 «<ANOD». B
FICXOIHOE COCTOSTHHE aBTOMAT 3allliThl HePeBOIMTCA KHOMKOR SB2.

Crabwmrpon VD7 npenoxpaHser OT TOKa KOPOTKOro 3aMbIKa-
Hus pene 8K2 u pesucrop R13 B nepuon 10 cpaGaTbiBaHKA 3aldTHL
Pesucrop R13 Takxe ciyxuT [1s1 u3MepeHus Toka karona. [lonctpo-
e4YHbEIM pe3ucTopoM 8R3 yCTaHaB/MBAIOT TOK MOMHOrO OTKJIOHCHNS
ctpenku npubopa PA1 npu usmepenuy Toka Karona. Iloncrpoeunbm
pesucropoM 8R4 perynupyioT TOK CpabaThIBAHNS 3ALIAThL.

Pejie BynoyeHus akpanHoro (7K3) u aHoxHoro (K2) Hanpsixe-
HUit, KpoMe (PYHKIMIA 3AIUTHI, HCHIOb3YeTCs TaKke Npu pabote
TaiiMepa pa3orpeBa ¥ JUIsl Py4HOTO OTKJIIOYEHHUSA ITHUX HANpsKe-
Huii BRIKTIOYaTesieM SAG6 npu peryMpoBOYHbIX paboTax.

Ha mnate A9 cobpaHa cxema 3amuTel jamnbl VL1 ot nepe-
rpeBa. OH BO3MOXEH B TaKHX CITyvasx:

* ec/ TIpoM30iIeT OTKIIoYeHue B cetd 220 B;

* [Py OCTAaHOBKE BEHTWIATOPA;

* NIpY MOBBHIIIEHHOM TETJIOBLIIEIEHUH Ha aHOKIE;

¢ [IpY HEAOCTATOYHOMN CKOPOCTH BEHTHJIATOPA, YCTaHOBJIEHHOM

nepexioyatTeneM SA7.

Ipu otkmovennn 220 B o6ecrouentoe pese 9K2 KoHTaKTaMH
9K2.1 mopKMOYUT 3EKTpOINBUIaTejh BEHTWIATOpPA K pa3beMy
XS5 «12 B», 1 BEHTWIATOP CMOXET OXJIa[UTh Jlamity, paboTas oT
aBTOHOMHOTO UCTOYHUKA ITUTAHHUSA.

O6GpeiB B LleNH 3/EKTPOABUTATENSl BBI3BIBAET OTK/IOYCHHE
pene 9K1. Ero 3aMkHyrthie KOHTakThl 9K1.1 BKmOYaloT pese
9K 3, koTopoe cBoumy KoHTakTamu 9K3.1 6GioKupyeT nepenady.
O cpabaTplBaHNH 3alIUTHl CHTHAIM3UPYET KPACHHIH CBETONUON
HL9 («AIR»). Iocne ycTpaneHus oOpbiBa cxema 3alUThl Tiepe-
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XOIUT B icxofiHOe cocTosiHKe. [Tpu KOPOTKOM 3aMBIKaHMH B LIETIH
3JICKTPOABUTATENIS TIeperopaeT IUIaBKui npenoxpaunutens FU2, u
cxeMa 3alUTH cpabaThiBaeT, Kak NpH 0OpbIBe.

Jlist 3an1aThl IaMIIBL OT eperpesa Mpu CIIydaiHoM Wiy aBapuii-
HOM pacctporike II-KOHTypa v IIpd HEeIOCTATOYHOM CKOPOCTH BeH-
THIATOpa IPUMEHsETCS TepmonaTaMK ¢ KoHTakTamMi KK1, koropetii
pa3MeliieH B BO3/lyXOBOJIE HaJl IaMnoil. TepMOAATYMK KOHTpOIHpyeT
TeMInepaTypy Bo3lyxa Hajx aHozioM. I1pu ipeBbiieHyy TemMiiepatypsl
BO3/IyXa, COOTBETCTBYIOIIEH MakCHMaJbHO JOIMYCTUMOH TeMilepa-
Typ€ aHO[a, KOHTaKThl TEPMOATYMKA 3AMBIKAIOTCS ¥ BKJIIOYAIOT
pesne 9K3, kotopoe koHTakTamu 9K 3.1 6nokupyer nepenady.

O BKIIOYEHWH 3aLIUTHl CUTHAIM3UDPYET KPaCHBIA CBETORMOL
HL9 («AIR»). ITocne cpabatsiBaHusl 3alUThl KOHTAKTBl TEPMO-
natyuka KK1 ocraiorcsa 3aMKHYTBIMHM €IIE€ HEKOTOpOE Bpems,
MOKa MMPOMCXONUT OTBOJ TeIlla OT aHOJa JlaMIibl, a 3aTeM CXema
3alIUThl BO3BpalaeTcs B ucxopHoe cocrosiHue. LC-pwistpe 911,
9C1, 91.2, 9C2 cnyxar nna 3anepxkyu BU-HaBomok.

Ilonaya Ha namIry aHOLHOTO ¥ KPaHHOTO HANPSDKEHMI Npo-
U3BOAUTCA KOHTakTamMu SA6.1 npu BrmoyeHun Tymbriepa SA6
H TaliMepoM pa3orpesa, KOTOPEI KOHCTPYKTHBHO OGBEIUHEH C
Taiimepom oxnaxneHus Ha riate A10. Konraktel SA6.2 nonator
Hanpspxenue +28 B Ha BHemHee o6opynoBaHue.

Ilpu aKcIvlyaTanuyl yCHIMTENsA C TaMEpOM pasorpeBa TyM-
6nep SA6 nocrosiHHO BKIIOYEeH. OH MOXeT ObITh MCNONB30BaH
11 OTKJIIOYEHUs! BHICOKOTO HANPSDKEHHs NPH PETYIHpPOBOYHBIX
U peMOHTHBIX paborax. Kpome TOro, npu CHATHM aHOLHOIO U
3KPpaHHOTO HaIPSDKEHMi OTHOBpEeMEHHO 6/10KupyeTcs pexum TX.
3TO NO3BOJSAET ONepaTUBHO OTK/MOYATh YCWINTEb IPY MECTHBIX
QSO, nepxa ero, Kak roBOPUTCH, «NIOL NApaMu».

Ilpu nosienenyu Hanpsoxkenuss +28 B konrtakthl 10K3.1
pasMbIKaloTcsi, W KoHpaeHcatop 10C3 HayuHaer 3apsuKaTbCsl.
Hanpsixenue Ha 3atBope Tpan3ucropa 10VT2 noseimaercs, a
yepe3 4 muH BIodaetcs pene 10K4. Yepes koHTakTel 10K4.1
HanpsixeHde +28 B nmoctynut yepes tym6iep SA6 Ha pasbeM
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XS6 «ON HV», KOTOpBII OCYIIECTBIISIET JUCTAHLIMOHHOE BKJIIO-
YeHHE BHEIIHErO aHOIHOrO HCTOYHUKA ITUTaHUL.

Bpems pasorpesa namnsl 3agaetcs BemtuuHamMu 10R6 u 10C3.
Pesucrop 10RS ompenensier 3alepXKy TIONa4Yd aHOOHOIO M
3KpaHHOT0 HaIPSLKEHHH TPU MOBTOPHOM BKJIIOYEHUM YCHIIMTEIS.
Crabwmtpon 10VD8 npenoxpanser uenes +28 B ot ciay4aitHoro
TOCTYIUICHMSI APYTUX HATIPSDKEHUI.

OnuoBpemenHo Hanpsoxenue +28 B yepes nuon 10VDS nona-
ercs Ha TaiiMep OXJIaXJeHHs, KOTOPHI yrpasiger paboToi BeH-
mwiaropa. Ilocne 3ampikanus KoHTakToB 6K1.1 Ha 6noke A6
3ameikaioTcd KoHTakTe 10K1.1, KoTophie NMOnaloT HapsoKeHUe Ha
3aTBop TpaH3ucTopa 10VT1.

Iocne GricTporo 3apsina Koupencaropa 10C2 HanpsoxeHue Ha
sarsope 10VT1 Bo3pacraer, u cpabateiBaer pene 10K2, koropoe
koutaktamu 10K2.1 1 10K2.2 nmomkmouaeT K ceTy TpaschopMa-
top T2 6noka rmtanus TaiiMepa oxnaxjenus. Bo BpeMs paboTsl
yCWIHTENS NTUTaHUe TaliMepa OXJIaXICHUS MPOUCXOMUT OT LieTu
+28 B, a nuonst 10VDS 1 10VD6 obecrieunBaloT pa3BasKy MeXAy
IBYMS1 ICTOYHMKAMM C pa3HbIM HalPKEHUEM.

IMocne BekmoueHus ycwiutenss kKoHTakThl 10K1 pasmer-
KaoTcsd, U KoHzmeHcatop 10C2 nayuHaeT paspsxkareCs depes
conporusnenre 10R3. Tenepr nutanue TaiMepa MPOMCXOMUT OT
ucTounvka +15 B Ha anementax 10VD1—10VD4, 10C1, a muoxn
10VD5 He mpomnycKaeT 3To HarpspKeHue K JpyruM cxeMam. depes
5 MuH mocJie Hayasia paspsana KoHpeHcaropa 10C2 nanpsoxeHue
Ha ucroke 10VT1 craner HexOCTATOYHBIM Ul YAEPXaHUS €ro
OTKpHIThIM, pesnie 10K2 oTkmoYuTCs, ¥ €ro KOHTaKThl pa3OMKHYT
tens 220 B, nuranomyio tpascdopmaTop T2. Bpemsa pabore Tai-
Mepa oxnaxaenus 3apucut ot BenuuuH 10R3 u 10C2.

CuioBoit Tpancgopmartop ycusmTessi MomHocTd T1 HamoraH
Ha TOPOMIAILHOM MAarHUTONMPOBOLE TUropasMmepa 92x60x60 Mm
M3 3IEKTPOTEXHUYECKOM cTaiu mapku 53413. Ero HaMOTOYHEBIE
JaHHEE MpuBefeHsl B Tabu. 15.1. Cunooit Tpancgopmarop T2
JIOJDKEH MMETh BTOPUYHYIO OOMOTKY ¢ HarpsckeHreM 14—15 B.
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JanHbie Tparcgopmaropa T1

Tabmmya 15.1

Homep o6MoTKH Yucno BUTKOB "g:’:;n 5:: :.'::32'.‘(:?3
I 740 0,56 220
T 350 0,2 95
M 78 08 22
v 1150 0,3 330
Vv 96 1,2 28,5

B ycumTene MpUMEHEHb! MOCTOsHHbIE pe3uctopel — MIIT,
nioncrpoeunrie — CIT 4-1. Comporusnenue 1R2 cocrout u3 18
peauctopos Mapku MJIT-2 no 910 Om (mposonsuuii cio¥ Oe3
KaHABKH), BKJIIOYEHHBIX MapajieibHO.

Pesuctop R8—u3 10 pesucropos MIIT-2 o 100 kOm. Pesuctop
R13 — u3 tpex pesucropoB MIIT-1 o 7,5 Om. Pesuctop 6R3 — u3
4 pesuctopos MJIT-1 o 330 Om (mna I'Y-84B, I'Y-78B).

Pesucrop R10 cocraBjieH M3 TpeX COCNMHEHHBIX IOCIENO-
BatensHo MIJIT-2 no 3 MOm. Pesucrop R7— us 18 MTT-2 no
910 OmM (mpoBozsiMii c1oit 63 KaHaBKH).

Bo3aylHbIi 3a30p MEXAY IUIACTUHAMM:

¢ y KITE C3 — 3 myp;

¢ yKIIE C4 —1 mm.

Konpencarop C5 — mapku KBH-3 emxocteio 3300—4700
n®. Ha vacrotax 21—28 MI'i emxocts anopHoro KIIE conocra-
BUMa C BHIXOJHOI €MKOCTBIO JIaMITHL. 103TOMy Ha KOHZEHCATOpe
C5 OyzneT paccedBaThCs ONpENE/IEHHast peakTHBHA MOLIHOCTD, U
NPy UCTILITAHMU HEOOXOIMMO TNPOBEPUTE €ro pabo4yio TeMriepa-
1ypy. EMkocts C12 cocrasieHa u3 nsyx konnencaropos KBH-3
3300 n® x 10 xB. Konnencarop C13 mapku K73-13.

Pene1K1 — mo6oe msa nporyckanuss BU-momuoctu 100 Br.
Asropom ucrions3oBaHo POC-34. Pere K1 — ITL/I wim POB-14.
Pene K2 — Bakyymubiii 3amuikatess B1B. ITapamiensHo obMoT-
kam pene K1, K2 BrmoueHBl OIOKMPOBOYHBEIC KOHIECHCATOPBI
emkocThio 0,047 M@ (Ha puc. 15.4 He oKa3auel).
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Pene 5K2, 7K2, 8K1— POC60 (paGouee Hampsixenue 23—
34 B, conporusnienne 06MoTkN 1440—1950 Om). Pene 4K1 — npa
COeIMHEHHbIX napauiensHo POB-18 (pabouee Hanpsixenue 27 B).

Pene 6K1 — NHG NT73-2C-S15 (pabouee nanpsixenue 24 B,
KOMMYTallMOHHBIE TapaMeTpsl — 5 A, 127 B).

Pene 7K3, 10K2 — POC9 (pabGouee Hanpsixenue 20—24 B,
conporusiienue 06MoTkn 500 Om). Pere SK3 — POCI1 (pabouee
Hanpsixexue 4 B, corpotusnenne 06Motky 405—550 Om).

Pene 4K2, 5K1, 7K4 — PBC49 (pabouee uanpsixenvie 22—
36 B, conporusnenue 06MoTku 13302185 Om). Pene 9K2, 9K3,
10K1, 10K3, 10K4 — PDC49 (pabouee Hanpskenue 14—18 B,
conpotusiieHue 00MoTkn 640—960 Om). Pene 7K1, 8K2, 9K1 —
POC49, pabouee Hanpsixenue 4 B, conmporupieHne 0OMOTKH
50—60 Om.

IlapaMeTpsl KaTylleK MHIYKTHUBHOCTU YCHJIATENIS TIPUBEIEHDI
B Tabx. 15.2.
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Tabmya 15.2 (npogonxexve)

OGoau. | UHayxTue- | Mposoa

no HOCTb, Kapxec MpwmayaHne
CXBME | xl'H' BUTKOB | O, Mm
Mposop, Npoxogut
3L4 — —_ 2,0 M50 B4 yepes oTRepcTUE

K16x10x6 KonbLa

9L

500 — —_ —_ CrangapTHbiii -0,1

TNapameTpei Katylek MHAYKTUBHOCTY Tabnya 15.2
0O6o3H. | UnaykTue-
no HOCTb, :v:r‘:(’c':: né’ o;;n Kapxac Mpumeuanue
cxeme mxlH !
u 25 1 Tpybxa | BHyTpeHHuit 340 MM | OTBOALI OT 2,5; 3,5; 5;
’ 26 Lilar HamoTkn 11 MM | B; 8,5; 11,6 BUTKA
~ Oteopgkl oT 51 11 BUTKA
L2 9,5 18 %’(‘;Hsa m’gg::g‘:fsszxm cuutasior L1, LiinHa
' HamoTaHa «Ha pebpo»
_ 5 Jlevta | Onpaexa &10 mMm _
L3 0.5-1 8x0,5 Lilar HamoTky 30 MM
?Toggn:::;r::;u HamoTka BUTOK K BUTKY.
L4 100 120 nanito K;mxacy 10 xpaiHuX oT aHopa
17%X30x20 MM BUTKOB C Warom 2,0 MM
n 0,3 10 0,6 g_}pﬁzxa HamoTka BUTOK K BUTKY
211 50 — — —_ CraHaapTHbit 1-0,1
3L1 o
312 500 —_ —_ —_ CrangaptHbii -0,1
M50 B4 PaBHomepHo no
3L3 - 6 0.2 K16x10x6 OKPYXHOCTH

9L2

Ilpubop PA1— M4205 ¢ TOKOM MOJHOIO OTKJIOHEHHS
100 MkA. Ero mkana mia orcyeta KCB, TokOB M Hanpsixe-
HUIA JIaMITbl BBINIOJIHEHA Ha KOMITBIOTEpe, MOKPBITA TUIACTUKOM U
HaKJIeeHa Ha OCHOBHYIO META//IMYECKYIO IIKaJy.

HenTpobexnplii BeHTHAATOP — Mapku DB12032V12H. On
nmeet rabaputel 120x120x36 MM M CKOPOCTh BpallleHHsI KPBUIb-
yatku 2500 06/mMuH npu paboyeM Hanpstxenuu 12 B [49].

IIpumevanue. bnounas KOHCMDYKYUS NO36015e€m NOIMANHO
Mmodeprusupoeams ycunumens. On moxem Goimp U320mos-
JieH 6 npocmetiuiem eapuanme c 6noxamu Al, A4 u A7. Ilpu
XKeNanuLU NOIb306AMENs UMemy «noNHyI0 KOHPU2ypayuio»
YCIHAHABRUEAIOMcs 6ce ONOKU.

Ecmm ucnons3yercs cxeMa ¢ o61ieit CeTKo, TO yCWIMTe b Mak-
CHMMAJIbHO ynpouiaercs. 3aecs Oymer HeoOXomuMa TOJMBKO IUIaTa
nepekmoyarens RX/TX A4.

MOoOXHO MO3TaNHO MOXEPHU3UPOBATh KaXIblid OJIOK B OTHE)b-
Hoctu. Hanpumep, cnenate:

¢ caMOpa30JIOKUPYIOLIYIOCS 3alUTY MO TOKY;

¢ aBTOMAaTUYECKOE YIpaBI€HHE CKOPOCTHIO BEHTWIITOpPA B

3aB'y1ch05:m OT TEIUIOBBIICJICHHS JIAMITHI;

* 1dpoBbie TaiMepsl U T. 11

B ycruTes MOXHO Takxe 100aBJIsTh HOBbIE OJIOKH, HAanpuMep:

¢ CXeMy yNpaBJIeHUs TOKOM HOKOS; .

* CXeMbl, MO3BOJSIONIME ABTOMATH3UPOBATL MEPEKTIOYEHNUE
IMana3oHoB ¥ HaCTpoliky IT-koHTypa.
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16.1. KoMNoOHOBKa ycunurens

BapuaHThi KOHCTPYKUMU

BAITO/IHEHH TPH BapHAHTa KOMIOHOBKH ycwmtend (pac. 16.1 —

puc. 16.3). Ha Hix n306paxXeHO pacriofioXeHue feTaled B BepTu-
KaJIbHOM KOpITyce. YCWINTEIb MOXHO BBIIOJIHHTD ¥ B FOPH3OHTab-
HoM Kopryce. [Tpu 3T0M KOMITOHOBKA OCHOBHBIX IeTa/IEll OCTaHeTCs
HensMeHHo. Ommrune 6yner TOMBKO B PacrOOXEHHH OpraHoB
yTIpaBJieHusl Ha riepesHeit nanem (puc. 16.4 — puc. 16.6).

KoHcTpykus € peneiiibiM nepexniodeHnom Auana3oHos

CHayajia pacCMOTPMM KOHCTPYKIHIO € peliefiHbIM Nepexioe-
HHEM ANana3oHoB, n300paxeHHyIo Ha puc. 16.1.

Kopnyc cocrout u3 mepenueit (1) m samueit (3) manenn,
KOTOpBIE CHHM3y COEIMHEHH HuXHel nanessio (10), a ceepxy no
6okaM — yronkamu (2). B nepemnet YacT KOpIyCa HaxOAUTCs
IT-KOHTYp ¢ mNepekmovaTeneM juanasoHos. Ilepen HuMu Ha
nepenueit rianenu (1) pacronoxensl nepexmovarens SA4, nepe-
MeHHoe conpotupienne RS, 6ok A2 ¥ Ha kpoumrreiine(12) Tpu
kuorky SB1, SB2, SB3. Onu oraenens! ot IT-KOHTYpa SKpaHHpY-
fouteii eperoponxoi (11). Ha Heii pasmemenni emxocts C11.

B 3azseit yactu kopryca [-o6pasHoit neperoponkoii (5), ropu-
30HTAIbHO nieperoponkoil (8) M BEpTHKAILHOM IEperopoAKOi
(9) obpa3oBaHHbI TPH OTCEKA: BXOMHOM, TpaHC(OPMATOPHEIH U
BEHTWISITOPHBIA. '

Bo BXOIHOM OTCEKE PacTONIOXEHB! JaMriopas MaHesbka (6),
Bo31yxoBox (7), 0 KOTOPOMY BO3JIYX OT BEHTIISTOPA MOCTYIIaeT

Masa 16. KoHCTPYKUMR yeunuTena 189

J
N
~-

C12

k)2

o)
T\

=y
/u/- L
== e
gg/ﬂ -§/ T X
i O)H™
10
sm//] I‘lo'“\ | T2 /—
N/ N/
4

KK 17 18
it A _

-
-

z
Gl
\
' 2
§ ] ] ] meeesmsn—
5
2

\3 -\"“ iﬁ%b

Puc. 16.1. KomnoHoexa ¢ peneiiHbiM nepeKniodaresieM AnanasoHos



190 YCUAMTEN MOLLHOCTIA NICBUTENLCKUX pagrocTaHLmia

B OTBEpCTHE MaHeNbKY, 610K Al, conpoTuBiieHns R3, R4, R8, RO.
C NpOTUBOTIONIOXHO# cTOpoHBI OT 6noka Al HaxonuTcs B/IOK A6
v nuonsl VD1—VD6.

B tpaHcopMaTOPHOM OTCEKE YCTAHOBJIEHEI TPAHC(OPMATOPDI
T1 u T2, a Takxe 6yoku A4, AS, Al0.

BeHTHIATOPHBI OTCEK KPOME BEHTIUIATOPA COLEPXUT OIOKH
A6, A7, A8, A9. Biiok A6 Taxxke MOXeT OBITB pasMELICH Tia
riepeHeli naHenv psAnoM ¢ Tymbiepom SAS.

B yowmresie UCIIONB30BaHA TPUTOYHAS CHCTEMA OXJAXCHIS €
HEeHTPO6EKHEM BEHTIIATOPOM. KOpITyc BEHTIIIATOpA MPUCTHIKOBAH
K TOPM3OHTANBHOM Tieperopojike (8). BosnylHEI IIOTOK HANPaBIist-
eTCsI IPSAMO B OTBEpCTHE MaHesbkH (6) 1o Boszyxosony (7).

Hajx BXOIHBIM OTCEKOM COOKY OT aHOJHOIo OOXyma JIaMIlbl
(16) pacrionoxens! pene K2, anonHsiii npoccenis L4 u, npy Heob-
XOJIMMOCTH, aHTHNapasuTHeli apoccens L3. /lBa koHmeHcaTopa
C12 3akperuens! Ha 3axHeii nanenu (3). [loa HEMU pacTIONOXeH
y3MepuTeNbHEIN AenvTenb Hanpakenus: R10, R11 u perynmupo-
BoyHOe€ conpoTunienue R12.

Han namrioif K 60KOBBIM yrojkam (2) 3akperuieH BO3OyXO-
sox (17), cinyxauiuit 1ng ylajeHus Tervia 3a Ipejieyibl Kopiiyca.
Bo3ayxoBon MOXeT GBITh M3rOTOBJIEH U3 (HTOPOIUIACTa WM CTe-
KJoTexcronura TomuuHoi 0,5 MM. B Bo3myxoBonie HaXOOUTCH TEp-
MOIATYHK TeIUIOBOM 3a1uTh! IaMITel SAS.

Ha nepemueit nanemu (1) 3akpervieHa assiinaness ¢ Haa-
camu. BapuaHThI ee UCTIONHEHNA IPEICTaBIIeHbl Ha puc. 16.4—16.6.

Ha 3apdeit nanemy (3) HAaXOAATCA BCE Pa3bEeMBl, PErynsaToOp
ALC R2, nepexmovarens SA7 u npenoxpanureny FV1, FV2. B
ee BepxHeil yacTu pacrionoxenbl 6nok A2 (KCB-MeTp) u aHTeH-

Hoe pene K2. Perre 1 KCB-MeTp 3aKkpbITHl OOIIMM KOXYXOM 4).
Takast KOMIIOHOBKA IO3BOJISIET YCTAaHABIMBATD JIOOBIC HMEIOLIHME
B HayuuM peie. Pazpempt XW1 1 XW2 3akperuvieHsl Ha KpOH-
IITeHAX, NPUCOeIMHEHHBIX K 3aHEH NaHenu.

IIpeuMylIeCTBO PAacCMATPUBAEMOM KOMIIOHOBKM COCTOUT B
yno6HOM pacroNoXeHuM pydeK HacTpoiiku u rpubopa PAl.
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HenocraTok — B TPYAHOCTH YCTAHOBUTH MEXaHUYECKHI Tiepe-
KJIoYartesp.

YHuBepcanbHasi KOMNOHOBKa

Jna  ycrpaHeHUsI yKa3aHHOTO HeJOCTaTKa paspaboraHa
yHUBEpCAJIbHAass KOMIIOHOBKA, KOTOpas IO3BOJSAET ONMHAKOBO
YCIIENIHO WCTIONb30BaTh U peNleiiHbli, 1 MeXaHUYeCKHUil MepexIo-
yaTenu Auana3oHoB (puc. 16.2, puc. 16.3).

OT nepBoil KOHCTPYKLMM OHa OTJIMYAeTCs pacrionioxe-
HveM setaneit I[1-KOHTypa u opraHoB ynpapjieHUs Ha TiepenHei
TIaHeJIV.

Oy KOMIIOHOBKH C pefieHBIM ITepekToyaTesieM MOHSITHEI
u3 puc. 16.2 u He TpeOYIOT HONOMHUTENBHBIX MOSCHEHUH.

[Ipy  uCrONBE30BaHHMM  MEXaHMYECKOro  mNepeKjaivareis
(puc. 16.3) Mexny nepenneit naneneio (1) u I'-obpasHoit nepe-
ropozkoit (5) ycraHaBNMBaeTCsi HNOMNONHUTENIBHO BEPTUKATbHAS
neperoponxa (12). OHa clyXuT Ans KpervieHUs: KOHIeHCaTOpPOB
Ce, C7, C10, C11 u, kpoMe TOro, yBeJIMYMBaeT XeCTKOCTh KOp-
1yca. 3alpra OpraHoB YIIPaBJ€HUsl ¥ KOHTPONA OT M3Ny4YeHHs
Il-xoHTypa mocTHraercd 3KpaHMpYIIuMU Ieperopoakamu (13)
u (14).

Jlerany xopiyca BEITOTHAIOTCA U3 JIOPAJIs WM OLIMHKOBAHHOM
cranu TonuHoi 1—1,2 MM,

Kopnyc 3akpeiBaercsa I1-06pasHEIM KOXYXOM OT CHCTEMHOIO
6noka MINITOWER i Tpems otnensHbiMU NTaHes1siMu. Ha Bepx-
Hell IJIOCKOCTH HanpoTus Bo3ayxosoza (17) HaxomuTtcs oTBepcTre
2120 MM anst otBoza Teruia. OHO 3aKpBITO METAUIMYECKON CETKOM
¢ siyefixamMu 5 MM. PasMeph! siueek NO3BOJIIOT U3MEPATh TeMIlepa-
TYpPy pagMaropa JiaMIbl ¢ HOMOLIBI0 TepMoriaphl. 1o 6okaM kop-
1yca BhIpe3aHH JIBa BO3IyXx03abopHbx oTBepcTHs pasMepoM 100 x
100 M. OHy 3aKpBITHI METAJUTMYECKOM CETKOM C staeiikaMil 3 MM.

Bonbinas yacte cxeMsl ycwiurend cobpaHa Ha reYaTHBIX Iia-
Tax, Kax/Jasd U3 KOTOPHIX ABNAETCH 3aKOHYEHHBIM (PYHKIIMOHAIB-
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a )
3\ ? /5 \ ? /

2] S8 2 6
-@ -1 - @ -
LOAD PLATE

BAND
8 ‘f 10 + +
21 7
25— —35 +
28 S8
MHz + +
\_ J
PROTECT CONTROL b
Rl
@ @ GRD1 Gmmf 'chATOD
@ @ GRD2 HV < N ~ SWR
@ ©® ANOD ® AR +
\__ . Y,
@ GRID 2
@ ANOD ON SSB FWD
@ GR1 l
@ Heat ff F o+ + +
® AR
ANOD CW  REF
LINEAR AMPLIFIER HERCULES
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BEpTUKaNLHOIO KOpIiyca ¢ yHUBepcanbHO komMnoHoskol (puc. 16.2, puc. 16.3)



196 YeunuTenv MOLHOCTY MIOBUTENLCKUX paanocTaHumii

HBEIM y3J10M. Bee nedaTHble TUIaThl 3aKpervieHbl TakK, 4TO obecrie-
YMBAIOT YIOOHBIM HOCTYII IpK COOPKe, PEryIMpOBKe, 1uarHOCTH-
POBaHUM M PEMOHTE.

16.2. KoHCcTpyKuus Kopnyca
1 NevyartHbIX Nnar

Ta6apuTHble pasMepsl ycunuTensi 6e3 BBICTYNAIOMuX yacTem
coctaysnoT 178 x 332 x 330 mm. s ycwinTenss MOXHO LIETMKOM
vicronb3oBath crapeii koprnye MINITOWER. Ho ero npumene-
HME CHEPXKUBAETCS |CIIEeRYIOMUMY (paKTOpaMu:

* KOPITyC, B IPUHLIWITE, M3TOTOBJIEH He KaK BY-0TceK, Mo3aToMy

3aTpynHeHa KaueCTBEHHast 9KpaHUPOBKa;

¢ OCTaBJISIET XeNaTh JIyYLiero MexaHn4ecKast IpOYHOCTb;

* BBIBIBAIOT 3aTpyaHEHUs OONMBLIOE KOJMYECTBO UMEIOMIMXCS

OTBEPCTHIA.

Jlake Tpv IPEOIOIEHMH BCEX ITHX MPETIATCTBII BHEIHMH B
y3nenus OyneT, KaK TOBOPUTCH, «He(HUPMEHHbIN».

Tem He MeHee, €cu TpefyeTcst U3TOTOBUTD YCUIIMTENb ¢ MUHU-
MaNbHBIMK 3aTPAaTAMM TPy#a M CPeicTs, TO Hauboiee MPOCTO
KCNONIL30BaTh 0/y KOPITyC.

ABTOp KHWI'YM KCIOJB30BaJl KJIACCHYECKHII BAPUAHT KOPITyCa,
KOTOPHIif COCTOMT U3 NepeaHel 1 3aiHelf naHesy, COenMHCHHBIX:

¢ CHU3Y — HIDKHEH MaHeJTbio;

* CBEepXy — HBYMs yTONKaMu.

®akmnuecku or MINITOWER. 3aumMcTBOBaHbI TOJILKO pas-
Mepbl, KOTOPHE YHOOHBI JUIS BHYTPEHHEH KOMITOHOBKY, 1 BEpX-
Huit [T-06pa3Hblil KOXyX.

BasoBble IeTalyt yHUBEPCATBHOrO KOpIyca s YCUITUTEIA
npencrabneHsl Ha puc. 16.7—16.14. IleyarHble I1aThl u3o6pa-
XeHbl Ha puc. 16.15—16.20.
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Ilpumevanne. Yepmexcu emopocmenennbix demaneii he npuo-
dsmcs, m. K. ux pasmeps. 6ydym 3a8ucéms om npumense-
MbLX KOMRAEKIMYIOUWUX.

B ycumirtene WCIonb3yioTcst sl HECTAHAAPTHBIX U MAJIOPac-
NPOCTPaHeHHbIX JeTajlel, KOTOPbIe MOI'YT MMETh Pa3IMYHBIE IIPU-
COEIMHUTEIbHBIE Pa3MephI:

+ KIIE;

¢ MIOCTOSIHHBIE KOHAeHcaTophl IT-KOHTYpa;

¢ BEHTUWISITOP;

¢ JIaMITOBasi MaHeJIbKa U T. 1.

ITosToMy oTBepcTHSI, NpeHA3HAYEHHBIE I HUX, HA IeTad-
POBKeE He IMOKa3aHbl.

ITpy u3roToBIEHMY YCUITUTEST YepTeXy 6a30BbIX IeTasel yBe-
JIMYMBAIOTCA Ha KOIMMPOBAJIBHOM YCTpoOiicTBe no Macurraba 1:1.
3aTeM Ha HUX HaMEYaloTCs [IPUCOeNMHUTEIbHBIE OTBEPCTUS TN
VMeEIoLIMeCs KOMITIEKTYIOLHE NeTaJIH.

Ha mnare Al npenycMOTpeHO MecTo IUIsL pene, KOTOPOe KOM-
MyTupyeTt Katymky 1L1 B cootsercTBum ¢ puc. 17.2. Ha neyatHsix
ratax A2—A10 o6o3HaueHus geTasieii puBeneHnl 6e3 HOMEPOB
0110KOB, YTOOBI HE 3arpyXaTh PUCYHKH.
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17. HACTPOMKA YCUWIUTENA

Buumanue! B ycunumene MOUWHOCMU UCNONb3YEMCs ONACHOE
Ons xusHu evicokoe Hanpsukenue. Iloamomy eéce peeynupo-
gouHble pabombl cnedyent npogooUNe 6 COOMEEmCImeun ¢
npasunamu oxpars. mpyoa [37].

Buumanne! s ysenuuenus 6e30nacHoOCmu npu. pezyiupoeKe
yeunumens ¢ 6KJIOYEHHbLM GHOOHbIM HANDAXKEHUEM, Cle-
dyem Kk obmomke samvikamens K2 HOOKMIOMUND MU2AI0-
Wil KpacHvii c6eno0uo0 U pasmecmunty e2o psaoom ¢
BbICOKOBONIIMHBMU UENAMU.

Heo6XxoaMMble KOHTPOJILHO-U3MEpPUTESIbHLIE NPUGOPLI

Jl1s1 HACTPOUKHM yCH/IMTENs NPUOOpaMi NEPBOi HEOOX0IMMO-
CTH SIBJISIIOTCS:

« 100-arTHBIT TpaHcHBeEp ¢ KCB-MeTpoMm;

+ 50-OMHBIf 3KBHBAJICHT HArpy3KH COOTBETCTBYIOIIEH MOILIIHO-

CTH;

+ Tecrep (06S3ATENBHO C TEPMONAPOI);

+ BU-BonbT™METP.

* T'CC, ecnu TpaHCUBEP HE «PACKPHIT Ha NIEpea‘y>.

[Tocie NpOBEPKM UCTOYHMKOB MUTAHHsI IPUCTYTIAIOT K HANIA/IKE
OTJIeNbHBIX 6JIOKOB.

Mnara Al

Pacuer npumensiemoro ®HY YeGrunesa 3-TO MOpslKa JaH
B rase 12. ITpu Hactpoiike mo Munumymy KCB mombupart

Mas.a 17. Hactpoiika ycunutens 215

€MKOCTb KOHIieHcaTopa 1C5 B 3aBMCMMOCTH OT BXOJ{HOM €MKOCTH
namet. Eciv BxonHas eMkocts > 120 n®, to konpexcarop 1C5 He
yCTaHABIMBAIOT.

Takxe mo munuMymy KCB perymmpyor HMHEYKTUBHOCTD
Katymku 111 mocpencTBoM CXaTvs M PacCTSKEHHsI €€ BHTKOB.
IapannensHo eMKocTHOMY memmrtemo 1C3, 1C4 moxer motpe6o-
BaThbCA NOIKJIIOYEHHUE NOIMOMHUTENBHOM PEryIMpOBOYHON €MKO-
CTH.

Vkazaunstit ®HY, kak npasuio, obectieunsaer KCB < 1,5—
2,0 B mnanasone no 30 MI'u.

Coset. Ecu npumensiomcs aamnos ¢ 6onvuseti 6X00HOU eMKO-
cmwio (nanpumep, I'Y-84b, I'V-78B, 2 x I'Y-74F), mo 0ns
ymenvuenuss KCB 6 ouanazone 24—29 MI'y, moxcHo 3G.mbi-
Kkamo uwemvipe eumxa Kamywku 1L1 konmaxmamu pene
(puc. 17.1).

B kauecTse pesie 1K2 MOXHO PpUMeHUTb, Hanpumep, POC-34.
TIpu npriMeHeHuH 3TOi cxeMsl 06e yacTu KaTyky 111 takxke
perynupyiorcst o MuaumyMy KCB cxaTieM U pacTsoKeHHEM BUT-
koB. Cxema (puc. 17.1) nossonsier ¢ namnamu I'V-84b, I'V-78B
umets KCB 1o Bxony < 1,5 Bo Bcem KB-nuanasone.
Benunny ynpassisiioitiero ganpsoxenus ALC, nonyyaemoro ¢
riatel Al, peryinupyor B ClIEAYIOILEM NOPsIKe:
* COEIMHAIOT IKPAaHUPOBAHHBIM TPOBONOM rHe3n0 XS1 «ALC»
YCUJIMTENSE C COOTBETCTBYIOLIMM FHE3IOM TPAHCHBEDA;
* YCTAaHABNMBAIOT IBIDKOK peryisropa R2 B BepxHee 11O cxeMe
MIOJIOXEHME;

1L1
[_K{Tﬁ 1R2 % 1C5

Puc. 17.1. Cxema KoMMyTaLiuv KaTyLiku BxogHoro @HY
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¢ B pexunMe «HaCTpOlKa» TONAIOT HANpPSKCHWs pacKadky M
YBEIMYMBAIOT €r0 10 TOSIBJICHHSI TOKa [IePBOil CETKH;

+ perynsTopoM R2 106MBAIOTCA WCYEHOBEHNS TOKA MEPBOH
CeTKH. DTa peryJMpoBKa yCTaHaBJMBaeT MOpOr cpadaThiBa-
aust ALC 1 pOBOAMTCSt OIMH pa3 (MOBTOPHO ee ENAIOT IPH
3aMeHe JIAMIThI).

Mnarta A2

Be/mupHa OTPaXeHHOHM MOIIHOCTH, TIpY KOTOpO# 3aropa-
ercsa ceetomuon HL1, peryimpyercs pesuctopom 2R3. B koruiek-
TOp TPaH3KUCTOpa MOXHO TaKXe BKIIOYHTL pelie, KOTopoe Oyner
OTKJIIOYATH YCIATENb IIPY BHICOKHX 3HAYCHMSAX KCB [24].

CoseTt. Knonky so3spama y0o6HO pazmecniums noo peysmo-
pom R5 na nepedneii navenu.

AHajoriyHas 3aluuta npuMeHsiercs B (pUpMEHHBIX yCHIIUTE-
nsx [4]. JIaMIBL, B OT/IHYKE OT TPAH3UCTOPOB, He OOSITCST BLICOKUX
KCB. Kak ykasano s nHcTpykiwu ¢pupmensoro yewmrenst ETO
91p, apTomaT OTKIIOYeHH st pu npeppienny KCB npenxasnayen
ans samutsl kabens [4]. TTostoMmy, ecim npuMeHsieMbIH Kabenpb
obnanaeT HeOOXOOMMBLIM 3aracoM JJIEKTPHYECKOM IPOYHOCTH,
ABTOMAT OTKJIIOYEHHSI MOXHO HE IIPUMEHSTh.

NMnara A3

Bemnunny KCB onpenensiior no BbIpaXXeHmnio
100+U opp

KCB=
100-Uppp’

(17.1)

rne Upyp — HanpsikeHye OTpaXeHHOM BOJHLL, B %0 OT HampsKe-
HYisl IPSIMOM BOJIHBL.
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1 R
KCB 1.5 2 3 4 5 79 20 oo

Uorwp 1 ' 1 1 1 1 1 1 X 1 i 1 1

%
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Puc. 17.2. Homorpamma ans onpegenernus KCB

KCB MOXHO GbICTPO OIpefe/MTh NPy NOMOLIY HOMOTPAMMEI,
MIOCTPOEHHOM 10 3TOM popMmyIe.

PrCyHOK TakXe MOXHO MCIIONB30BaTh U1 NOCTPOEHH s IUKAJIBI
KCB-metpa. Perynuposkn KCB-metpa nenecoobpasso nenatsb
Ha juanasose 14 MI'n. B Hactpoiike npubopa MOXHO BBIIEINTh
YyeThipe 3Tana.

Oran 1. K raesny XW2 noakioyaoT 3KBUBAJIEHT COMPOTHB-
nenust anteHHsl. Ilepexymoyarens SA1 nepeBonsaT B NONOXKEHYE
n3MepeHns npsiMort BoNHEL «FWD» ¥ mepeMeHHbIM pe3HCTOpOoM
RS ycranasmiBaloT crpenky mpubopa PAl Ha KOHeINl IUKaJBL
3areM nepeBonsT nepexioyaTens SAl B nonoxeHne n3amMepenrs
orpaxennoii BonmHbl «REF» 1, He Tporast RS, noacrpoeyHukoM
3C6 ycranaBnuBaioT HyNepbie nokasanus PA1.

Bran 2. MeHsI0T MecTaMy yCHIIMTEND ¥ HATPY3KY U MMOBTOPSIIOT
BHILIEYKA3AHHbIN IMKJI, YCTAHABJIMBAsL HA HyJIb CTPENKY npubopa
noacrpoeunukoM 3CS5. Ecim KCB-merp He Oanancupyercs, cie-
IyeT [OMEHSTh MeCTaMyl KOHLIbI 06MoTKY 3L.3.

Dran 3. IToBTOPSIOT YKa3aHHEIE B 1 ¥ 2 aTane oneparwu, yTou-
Hsis BenmyrHbl 3C5 u 3C6.

Oran 4. Iposepsior mokasanne KCB-merpa mpu mpyreix
COIPOTHUBJIEHHUAX HATPY3KU.

Mpumep. Ecau npubop nacmpoen na conpomusenenue 50 Om,
mo npu nodxkmouenuu 75 Om on donxen nokasvieams KCB = 1,5,
npu 100 Om — 2 um. 0.

Bo BpeMst 3TOil NpOBEpPKH MOXET NOTPEOOBATBHCS HE3HAYH-
TeJIbHast KOpPEKTHPOBKa nojcTpoedHnka 3C6.
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Ilpumeuanue. Eciu 6 mpancueepe UMeemcs KCB-memp, mo
denamp €20 6 ycunumene yxe wem neobxooumocmi. B
amom cnywae eémecmo 6nokoe 1 u 2 ycmanaenueaemcs
UHOUKAMOP 6bIX00H020 Hanpsikenus (puc. 17.3).

c1 L Tee

0,05mk R1* 0,05mk
kR5
VD1
R2 10 ae

.._fWV\_T1

Puc. 17.3. HOuKaTop BbIXOAHOMO Harnps»kKeHmns

Tpancdopmarop T1 BHNOTHAETCS CONIACHO NAHHBIX [UIA 3L3
u 3L4 B a6, 15.2. Pe3uctop R2 myHTUPYeT BTOPHIHYIO 0OMOTKY
tpancdopMaTopa JUIsl BHIPABHMBAHUA BBIXOIHOIO HAlpsXeHHA
o muanasonam. Pesucrop R1 noxbupaercs s MOJIHOrO OTKIO-
HeHus cTpenky npubdopa PA1.

Mnata A4

B 3aBUCHMOCTH OT BpeMeHu Tiepekmoyenus pene K1, K2 ycra-
HAB/IUBAETCA BPeMsl 3amePXKKHU Ul CpabaThiBaHus peye 4K1. Ha
Hee BINSIOT BeTMIUHBI 21eMenToB 4R4, 4R5, 4R6, 4R7, 4C1.

Tlpn HOMMHANIAX, YKa3aHHBIX HAa CXeMe, 3a/lepXkKa Ha BKIIO-
yenne 4K1 coctaemser 16 mc. Takas 3amepxka HeoOxommma
npu ucnoms3osanun pene K1, K2 co Bpemenem cpabaTeiBanmus
nopsuika 10—15 mc (sarpumep, POB-14, POB-15).

Coser. Ecnu ucnonvzoeams Geicmpooeticmeylonjiie anmentvie
pere, 3G0ePKKY MOXHO YMEHbUUMb 00 5 MC, YCMAHOBUB
4R6 = 7,5 kOm.
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Bbnok A5

Hanpsxenue, HeobxomuMmoe IUIA 3anypaHus JIaMITbl BO BpEMs
MprieMa, 3aBUCUT OT ee KpyTu3HH S. Munyc 120 B, ykaszanHele Ha
cxeMe, TOCTATOYHH Juis Jjamiibl ¢ S = 50—60 MA/B. T'lpu 60mb-
nieit KpyTu3He MOXeT NOTpeOOBaThCs YBeIUYeHUE HalPSoKEeHU.

Buumanue. Haubonee sasxcnas onepayus — pezyiupoeka moxa
NOKO3. pAOUONAMNbL, KOMOPbILL ABNAEMCA 2NIAGHbIM aKmo-
pom e obecneuenuu kawecmea SSB cuenana.

PerymipoBka BBITIONHSETCS YCTAHOBKOH HAIIPSIXXEHUs CMeLle-
uus, nonbopom crabunutpona SVD10 n ycTaHOBKOH TepeMBIYKH
Ha nuonax SVD11—5VD20.

C pocToM TOKa MOKOS YBeJTMYUBAETCS YTl OTCEYKH aHOIHOro
TOKa ¥ YMEHBbLIAETCSl YPOBEHb rapMOHUK. KpoMe Toro, 0CHOBHas
«IIpOcajika» aHOMHOTO HAaTIPsSKEHUs TPOUCXOIUT HAPU IepeKIIo-
YeHUH Ha Tiepenayvy, a He B TeueHHe Nepuosia yCUINBAEMBIX KoJle-
6anuit, YTO TaKXe CIIOCOOCTBYET YMEHBIICHUIO UCKAXKEHUH.

Pekomennyemelit MUHMMAJIBHBIN TOK TIOKOS JUISL JIMHEHHOrO
yCIITENISL B CXeMe C COOOIIMM KaTOIOM COCTaBJIsIeT:

o st aminsl I'Y-74B 0,25 — 0,3 A;

& s jtamirel I'V-436 — 0,3 A;

¢ s tamn I'Y-73B, T'Y-776, I'Y-78b, I'V-84b — 0,5 A.

Buumanmne. Tok nokos donxen obecneuugams pabomy ¢ yenom
omceuku y = 90 0.

MunuManbHO BO3MOXHYIO BenuuHy vy = 90° onpeneisior,
MOJYyYUB IKCTIEPUMEHTAIBHYIO 3aBUCHMOCTb YPOBHSI TpeTbel
rapMOHUKH OT BEJIMYMHBI TOKA NOK0s. B cooTBeTCTBHM C pHC. 3.2
3HayeHue y = 90° cCOOTBETCTBYET HYJEBOMY YPOBHIO 3-# rapmo-
HUKH.
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Coset. Hsmeperue y0obHo npogodums na ouanasone 7 MI'y,
KOHmMponupys yposeub 3-ii 2apMOHUKIL 6CHOMO2AMENIbHbIM
npuemHukom Ha ouanasone 21 MI'y,.

B mpunoxennn Ne 2 pemrenus I'ocynapcTBeHHOH KOMHCCHH
no paguoyacroram ot 26.09.2005 ykasaHa cpemHsiss MOLIHOCTb
noGoYHbIX U3nydeHuit. B muanasonax no 30 MI't ona moymxHa
6LITh HMXE MOIIHOCTH OCHOBHOrO m3nydenus Ha 50 ab, B anana-
30He cBoimre 30 MI'm — Ha 70 gb. Ha 31 ganHbIe ciiexyer OpueH-
THPOBATHCS IPU HACTPOHKe.

Pesucropom 5R2 ycraHaBinvBaioT TOK crabuimsanuu. Pesuc-
topoM SR8 ycraHaBIMBAIOT TOK IIOJHOTO OTKJIOHEHUS CTPEJKU
nputopa PA1 nis nepBoit ceTku.

Tok cpabarslBaHMst 3alllMTHl TEPBOM CETKU OIIPENENSETCsS
ToKOM cpabatsiBaHus pene SK3 (npumepHo 4 MA). B pexume
«HACTPOMKa» YBEJINYMBAIOT MOLIHOCTb PACKaYKH A0 IOSIBJIEHVS
TOKa TepBoii cetku (npu otkmodeHHoH ALC), n NpoBepsIOT ero
3Ha4YeHVEe IIPY cpabaThIBAHUU 3a1IUTHL.

Lns ynpoiuienyst uéneil nepBoil CETKU €€ MOXHO IUTaTh OT
nenurens HanpsokeHust (puc. 5.3). Cxema obecrieynMBaeT HOCTa-
TOYHYIO 3aIUTy OT nepekadyky 100-BaTTHHIM TpaHCUBEPOM, TaKXKe
yRoGHee perympoBaTh TOK NOKOSI.

Mnara A6

Bpemst 3ajiepXKy IIPY CTYNIEHYaTOM BKJIIOYEHWH YCTaHaBJIH-
Baercs koHzxeHcatopom 6Cl. Ilpm HOMMHaNaX, yKa3aHHBIX Ha
cxeMe, OHa paBHa 3 c. Bpemst pasorpesa HUTHM Hakana IUist 6OJb-
HIMHCTBA JIaMIl cocTabBisier 2—4 ¢ (He myTath ¢ BpeMEHEM pas3o-
rpeBa Karona). JIJ1si KOHKPETHOM JIaMIlbl €r0 MOXHO OIPEAEUTh
3KCIIEPUMEHTAIPHO, HMCIIONB3Ysl aMIIEpMETP B HAKaJbHOM IIEITH.
HHepIMOHHOCTL CTPENIKU IMO3BOJMT M3MEPHUTh BPEMs pa3orpena
HAKa/Ia C TOYHOCTBIO O CEKYHIIBL
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MOoIIHOCTL COTIPOTHBNIEHUSI TaKXE OMpEAesieTcss IKCIepu-
meHTasbHO. Hanpumep, uia namn I'Y-84B, T'Y-78B mocratodHo
JBa BKJIIOYEHHBIX MapajuiensHo pesrctopa MIIT-2 o 150 Om.

Mnara A7

CyMMapHOe HanpspkeHVe CTabMMTPOHOB HOMKHO ObITh He
MEHbILIE HOMUHAJIBHOTO 3KPaHHOTO HAMNPSDKEHHUsI, COMJIACHO TabJL.
17.1. ConpotusnenveM 7R2 ycraHaBIHBAIOT TpeOyeMBIii TOK CTa-
OGMJIMTPOHOB.

Tok cpabatbBaHus 3a1MThl I3, ONPEAENAETCS 110 BhIpaxe-
HUIO:

I3 41 = kPconar/Ucy + Igs, (17.2)

raePcy,.,, — MaKCMMAaJIbHO HOITYCTUMas MOIUHOCTB, IUTUTENBHO
pacceuBaemasi Ha 2-ii cetke, BT;
Uc, — daktyeckoe HanpsDkeHue Ha BTOpo# ceTke, B;

k — ko3¢ ¢urment 3anaca no Toky, k =1,1—1,5 [19];
Ing — TOK, My1mii yepe3 pesucrop R8.

MakcumManpHO forycTumele 3HadeHust Pe,,, . v Ue, 1st paguo-
JlamI1 npyBeAeHsl B Tabin. 17.1.

B asropckom sapuante it ['Y-78B, I'Y-846 Tok I3 45 = 130 MA.

Ilpumenenne koagp¢uiventa k OOYCIOBIEHO TeM, YTO B
TIaCTIOPTHHIX AaHHBIX YXe€ 3a10XeH 3anac nmpoyHocty [19]. Iocne
onpeneneHus I,y perymupoBkoi conpotusieHust 7R3 obecre-
4yyBaloT cpabaThIBaHKE CXEMBI IIPY PaCYETHOM TOKe. 3aTeM IIpo-
BEpSIOT e€ paboTy B peXUMeE KOPOTKOro 3aMbIKaHMs.

B kavecte pene 7K3 ucnonszoBano POC-9 ¢ nocnenoparens-
HBIM BKJIIOYEHHMEM JIBYX IPyIIIl KOHTakTOB. B TeyeHue TpexieTHei
3KCIUTyaTalliM OTKa30B He OBLIO.

Pesucropom 7R9 ycTaHaB/IMBAaIOT TOK IOJHOIO OTKJIOHEHHS
ctpenku ripubopa PA1 nipu usmepeHnM TOKa BTOPO¥ CETKH.
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[Mopsinoxk nojxdopa BEMMYMHEL aHTUAMHATPOHHOTO PE3NCTOpa
R8 ykasad B rase 7. Eciu uCIonb30BaTh BEIUYMHY COIPOTHB-
JIeHys], YKa3aHHYIO B IIACTIOPTE PaaMONaMIIsl, TO PEryIMPOBKY HE
Tpedyercs.

CripaBoyHbLIe faHHLIE 10 reHeparopHbIM paanonamnam Tabnua 17.1

Pano- | Powus | 4, B | 1, A | Vo Il A| P |Veger | Pegmme | Voggme | Pegenr
ry-50 60 12,6 0,7 1 0,12 40 - 1 250 5
Fy-345 600 12,6 4 2 0,7 650 -100 1,5 500 15
Fy-436 1600 12,6 6,6 3,3 1 1000 | -200 5 500 28
ry-706 300 6 3,1 2 0,36 350 -150 2 400 8
ry-716 1300 12,6 6,1 3,5 1 1500 | -100 3 400 32
Fy-736 | 2500 26 4.8 3,2 2,2 2500 | -150 5 300 35
Fy-746 550 12,6 3,6 2 0,6 600 -150 2 300 15
Fy-776 1500 27 3,1 2,2 2 1500 | -200 3 300 25
Fy-786 | 2500 27 4 3 2,2 2500 | —150 1 300 30
ry-826 600 12,6 3,8 2 0,8 1000 | -150 1 375 15
ry-845 1500 27 3,7 2,2 2 2500 | -150 1 375 30
FC-356 | 1500 12,6 3 3 1,1 1500 | -400 26 — —

MNpoeepka aBTOMaTa 3aLMThl IKPAHHON CeTKU
no Toky B pexxume TX

ABTOMAT 3alUTHl SKPAHHOH CETKHM IPOBEPSIOT MPU 3axone
B MepeHanpsKeHHBt pexum. JUIs 9Toro Ha JManasoHax 14—
28 MTIL, rre ects 3anac emroctu C4 (puc. 15.4), HacTpauBaioT
T1-KOHTYp 110 MaKCUMAJILHOM MOIIHOCTH. 3aTe€M ITOCTEIIEHHO yBe-
nuumBaloT eMKocTh C4 M onHoBpeMeHHO yMeHbialoT C3, 4To0bI
coxpaHuthb HacTpoiiky IT-konTypa. I1pH 5TOM TOK IKpaHHOM CETKH
OyzeT YBeIMYUBATECSA A0 CpabaThIBaHUS 3AIUTHL.

Haubonee CWIbHBIA IIepEHAIIPSIXKEHHBIA PEXUM ITPOUCXORUT
npu paboTe yCWIUTENS! C HACTPOEHHEIM B pe3oHaHc [I-koHTypoM
6e3 Harpy3kd. OTCOENVHMB AHTEHHBIH KaOeib, B PEXUME
«HACTPOMKa» YBEMYMBAIOT MOINHOCTh PacKayku ot Hyisl. Tok
SKPaHHOI CETKU HOJDKEH PACTH 10 CpadaThIBAHUS 3aALUTEL
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3aTeM ITPOBOAAT IPOBEPKY IPY OTKITIOYEHHOM aHOIHOM Harlpsi-
XeHuu. [ 3Toro npy BKIIOYEHHOM TyMmOJiepe SA6 OTKITIOYAIOT
AHOIHBIM OJIOK MHUTAHUSI OT CETH, B PEXUME «HACTPONKa» TaKXe
YBEJIMUMBAIOT MOLOHOCTb PAcCKayku OT Hy/Isl, U KOHTPOJIHUPYIOT
cpabaTeiBaHUE 3AL0UTEL.

Ilpumeyanue. Bo epems Hacmpoliku u aKcnayamayuu ycuiu-
mens 6 penelinbix NpedoXpPaHumenvHoix Cxemax Nepeot u
8mMopoLi cemKuy He GblI0 Hu O0HO20 OMKa3d, U OHU HOKA-
3a1u cebs MONbKO ¢ NONOXKUMENbHOLL CHOPOHDbL.

MNnara A8

Buumanue. Tox cpabambviearnus 3auumvt He OONXKEH Npeebi-
Wams MAKCUMANbHbIL MOK Kamoda (cm. maba. 17.1).

Tok cpabGarpiBaHMsl 3aIlUTHl  PEryJHUPYIOT PE3UCTOPOM
8R4, nopasast Ha rHe3go XW4 nHanpsikenue or +20 B mo
~30 B. Iocsie ycraHOBKM TOKa cpabaThiBaHUsI IPOBEPSIIOT CXEMY
3alUTHl B peXUMe KOPOTKOFO 3aMbIKaHUS MpU MOJHOM aHON-
HOM HaIpsIXKEHUH.

Coser. /[ns Hadexroii pabomei 3ameikamens B1B neobxodumo
nocnedoeamensho ¢ HUM 6KIOYAMb O0ZPAHUMUIMENbHOE
conpomuenerue (R33 na puc. 9.4) eenununoii 30—50 Om
U nAaeKuil npedoxparumens Ha Mok 3 A — Meoryio npoo-
oKy & 0,15 mm (Tabdn. 9.1).

B aBTOpCcKOM BapyaHTe 3TH 3JIEMEHTHl PacIOIOXKEHBI BO BHELI-
HeM aHOIHOM OroKe mutanus (cxema Ha puc. 9.4). Ho ux MoxHo
Pa3MecTUTh U B KOpPIIyce YCHINTEIIS.

ITpu U4 = 3200 B, emxoctu B Bhuipsimutene 20 M®, orpanu-
YUTEJIbHOM colpotuBjieHH 36 OM ¥ MeTHOM IUIaBKOlM BCTaBKE
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@ 0,15 MM oTKa30B B pabote B1B 3a HeCKONILKO IECSTKOB cpaba-
TBIBAHUI He OBbLIO.

CoseT. Ymobbi euie bonpliie NOBbICUNb HAOEKHOCHb CUCHEMDI,
MOXHO NPUMEHUMb NOCLe006aMeNbHOE 6KIIOUEHUE deyx
B1B unu ycmanoeump 60nee MOUHbILL 3aMbIKaMeNnb B2B.

IoncrpoeunbiM pesuctopoM 8R3 yctaHaBIMBAIOT TOK ITOIHOTO
OTKJIOHEHHS CTpenKy nnpubopa PA1 npu usMepeHry TOKa KaToza.

MaxkcuMaibHEIl TOK aHOAa NPU HOMHUHANBHBIX TMHTAIOUIHMX
HAIPSXEHUAX U IPAHMYHOM peEXHUME OINpEeENsAeTcs KpPYTH3HOI
AHOJHO-CeTOYHOH XapakTepucTHKH (ACX) namribl.

Jlamnbl ¢ Gonblueil KPYTH3HOH «3axX0offAT B NpaBylo 4acTb»
(korza mosBAsETCs TOK 1-Off ceTku) npy Oonbileli BeETMYMHE
anojHoro Toka. COOTBETCTBEHHO, IIPH TEX X€ NUTAIOLMX HaTpst-
KeHHUsIX OoJbile BBIXOAHAA MOLIHOCT.

M3mepenHble BeMuMHbl KpyTH3HB AXC M BBIXOJHON MOII-
HOCTH JJOJKHBI YKa3HBATHCS 3aBOJIOM-HU3rOTOBUTENIEM B I1ACIIOPTE
paauonamiibl. 3HaYeHHus KPYTU3HBI 1O TEXHUYECKUM YCIOBUAM
JUIA METaJUIOKEPAaMMYECKHX TeTpOJOB HAXOmATCs B IIMPOKHX
npenenax. Hanpamep, s I'Y-84B S = (50—90) MA/B. IToatomy
MAKCHMaJIbHBIA TOK aHOxa (M BbIXOIHAs MOLIHOCTh YCHIIUTENs),
B 3aBHCHMOCTH OT KPYTH3HbI IPUMEHSEMOM JIaMIIbL, TaKXe Oyxer
3HAYUTENIBHO OTIIMYATECS.

MpoBepka aBTomarTa 3ailluTsl aHOAA
no ToKy B pexxume TX

Hacrpaupaem TI-KOHTYp ycimTens Ha quanasoHe 14 MI'.
3ateM B TPRHCHBEpE BKJIOYaeM quanasoH 7 MI, ycranasmBaeMm
mormoctb 100 Br 1 orxnouaem «ALC». Ilpu nonade tenerpad-
HOIi TOYKH JIOJIXeH cpabaThiBaTh aBTOMAT 3aIUMThI Ha 1uiate A8.
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Mnara A9

Besmunnza coriporusnenus 9R1 nomxna obecrieunsats cpabatsl-
panue pesne 9K 1 nmpu MuBMMaIbHBIX 060pOTaXx 3IeKTPOABHUTaTE s,

IMocne mpoBepku paboThl BEHTHIATOPa HEOOXOMMMO OIpesie-
JUTh 3(PPEKTUBHOCT OXIAXIEHUS jaMrbl. JUIS 2TOrO HU3Me-
PAIOT ee MAKCHUMaJIbHYIO TEMIIEpaTypy MpH pa3IiuyHbIX pexXuMax
paboThl ycuirens.

Buumanue. Haubonee nazpemasn mouka HGX00UmMCs KA 6EPXHELL
GHYmMpeHHeli noeepxnocmi paduamopa (ee pacnozzomeuue
yKkasaro Ha puc. 14.10).

MaxkcumanbHO foryctumast pabouas teMiiepatypa Ui MeTa-
JoKkepamigeckux jiami pasHa 200 °C, Iu1st MeTaJIOCTEeK IS HHBIX —
150 °C.

B Ttadn. 17.2 npuBeneHbl pe3ynbTaThl WUCIIBITAHUS CHUCTEMBI
OXJIaXJIEHUs TIPY UCTIONb30BaHuH jiamrsl ['Y-84b [23].

HcrnbiTaHus Kackana IpoBeleHbl Ha auamnasone 14 MI'm Ha
3KBUBAJIEHT Harpysku conpotusieHreM 50 OM. AHonHOe Hanps-
XeHue nox Harpyskoil 2200 B, TOoK aHoma npu HACTPOEHHOM
KoHtype 1,0 A, Tok mokos 0,4 A. Ha BeHTHIATOp nonaBanoch
HanpsixeHue 5 B (42 % ot HOMMHaIBHOro pabouero Hamps-
>KeHusl), TIPY KOTOPOM ero paboTa ¢ BKIIOUYEHHBIM JHHAMHMKOM
He mnpocnymusaercs. OKpyXaioluas TeMIlepaTypa COCTaBjisiia
21 °C. Temniepatypy usMepsiu TectepoM M-838 ¢ momonbio Tep-
MoTIaphl Yepe3 OTBEpCTHUS BEHTWISILIMOHHOM pellleTKH HaJ JIaMITOM
TPV KPAaTKOBPEMEHHOM OTKJIOYIEHMH aHOIHOrO HalIPSKEHMUSL.

MaxcumansHasi TeMrieparypa 1amrisl

1Py UCTIbITaAHUY CUCTEMbl OXNTAXKAEHNST Tabnuya 17.2

Bug uanyyeHns HenpepbiBHLIiA CwW(CQ) SSB (CQ)
Bpems pa6oThbl, MMH 3 5 3 6 10 3 6 10
Pexum QSK — — 105°C | 134°C | 147°C | 130°C | 152°C | 167°C
pabornt ™ 187°C | 221°C | 192°C — — 203°C — —
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VismepeHusi TIPOBOIMINCH TIPY HEMPEPHIBHOM M3IyuCHWH, B
pexume QSK u B pexume TX (B naysax depes jamry WIeT TOK
IOKOS ).

W3 Ta6n. 17.2 crenyer, yto B pexxumMe TX Bpemsi nnepenauvt Ccw
1 SSB cUrHaJIOB He [IO/DKHO Tpesbiuars 3 MuH. B pexxume QSK
JlaMna MoXeT paboTaTh HEOrPaHHUEHHOE BpeEMsl C JIOOBIM BUIIOM
V3IyYEHHS.

WsMepesusi mokassiBaioT npenmyinectso QSK. Tennosbiae-
JieHHe, B 33aBUCHMMOCTH OT BUJa MOMY/SILMM ¥ BETHYUHBL Tay3bl
MeXIy CI0BaMU, yMeHblnaeTca B 2—3 pasa. Ilpu TPEXMHUHYTHOM
nepenade ¢ SSB monymsimel B pexume TX MakcuMarbHas TeMIie-
patypa namis gocturna 203 °C, a B pexume QSK — TOIBKO 130°C.

Temnepatypa nami I'V-846 u I'Y-78b ¢ TOKOM TIOKOs1 05 A
TaKXe u3MepeHa npu pabore SSB B adupe. Jlaxe 6e3 K1CronL30-
panusi QSK ona He npessimana 140 °C.

Ipu peanbHol pabore B adupe BO Bpems MpueMa Jamra
6picTpo oxaxiaercs. I1oaToMy naHHas CHCTEMa OXTaXICHWA
jtaxke TpU S5-BONBLTOBOM NMTAHWM BEHTWIATOpa MMECT 3amac Mo
fojade BO3LyXa, KOTOPBIA TIO3BOJINT YCTAHOBUTD TPEOyeMBIH JIst
KayeCTBEHHOr'0 CUTHaJIa TOK TOKOS1.

WcnbiTadyg JAaHHOM CcHCTeMbl OXJIaXICHWs [0Kasaj, 4To
geamwistop DB12032V12H [49] moxer ObITh UCTIONL30OBAH ISt
MO6HIX 06AYBHBIX JIaMNl ¢ TMaMeTpoM aHona o 110 mm.

Jatuvk KK1 momkeH cpabarbiBaTe Npy TEMIIEpaType aHOIa
190—200 °C. Ero peryivpoBKa IPOU3BOAUTCA MEPEMELICHIEM
B COOTBETCTBYIOLIYIO TOUKY TEMIIEPATypPHOro Iojisi Haj paauo-
JTAMIIO# TIpY MUHHMATBHOM CKOpOCTH BEHTHIATOPA. Ilpu noBbI-
ILIEHHOM CKOPOCTH BEHTIUISTOPA JIATYVK CpaboTaeT npH MeHbLIeH
TeMIiepaType aHoIa, T. K. TeIvionepeaaya oT JIaMIbl 3aBUCHT OT
pacxozia Bo3nyxa. [Topsiiok peryIMpOBKU M3/TOXEH B pas/i. 15.7.

B KavecTBe KPOHIITE#HA TEpMOATUYHNKa YIOOHO HCIIONb30BaTh
MeJHyIO TPOBOJIOKY 1,5 MM. Takoe KperuieHue obecrieynBaeT
MUHAMATBHEI TETUIOOTBOX OT NaTyvKa ¥ OIHOBPEMEHHO YI00-
CTBO €ro nepemelieHus 1 pyKcaLui.
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B npoliecce 9KCIUTyaTaluy CKOPOCTb M HIyM BEHTWISTOPA PEry-
upyloT nepekmovareneM SA7. Eciu g BLIGpaHHOTO pexuma
paGoThl CKOPOCTh BEHTWISTOPA OKA3aJaCh HENOCTATOYHOM, TO
koHTakTel KK1 tepMoparuvka 3abnokupyer pexum TX. ITocne
3TOrO ONepaTop IOKEH YBEIUYUTh 06AyB, nepexmoyns SA7.

Mnara A10

CHavana mpOBepsIOT 3aKpbITOE COCTOSHHE TPaH3MCTOPOB
10VT1 u 10VT2 npu 3aMKHyTHIX KOHAeHcaTtopax 10C2 u 10C3.
3arem nposepsiioT cpabarsiBanue pene 10K2 u 10K4 npu 3amMkHy-
ThIX pesucropax 10R4 u 10R6.

Bpewmsi 3aepxku B TaiiMepe pa3orpeBa yCTaHABIUBAETCs 1€~
mertamu 10R6, 10C3. B taiimepe oxnaxaenust — 10R3 u 10C2.

B kauectBe pene 10K2 ucnonb3osano POC-9. 3a Bpems 3kc-
IUTyaTalluM MPOoM30LIes OIUH OTKa3 3TOro pese, OYEBUIHO, B IaH-
HbIX YCJIOBHSIX OHO He MMeeT GOIbIIOro 3anaca NPOYHOCTH.

Coser. J[ns nosbiuieHus HA0exKHOCIU MAiiMepa MOXHO npuMe-
HUmMb PACNPOCMPAHEHHbIE CElMAC UMNODMHbIE DEAE C COOM-
6EMCMEYIOULUMU KOMMYMAYUOHHYMU NADAMEMPAMUL.

AnopHbIA apoccens L4

IIpu U3roToBIeHUH IpOccensi IO ONMUCAHUIO BO3MOXHBI OTCTY-
IUIEHN s OT KOHCTPYKLuH. [To3TOMY nocie yCTaHOBKHU B YCHIIMTEND
HeoOXOMMO MPOBEPUTH €r0 YacTOTHI I10CIENOBATENLHOIO PE30-
HaHca (B JlaJibHejiIIeM — pe3oHaHca).

Jpoccenb, yCTaHOBJIEHHBI B YCWINTEIb, MOXHO IPOBEPUTH
C/IeAyIOLIMMH CTIOCO0aMH.

Cnoco6 1. Ot anoma orcoemuHsIOT [I-KoHTYp M mpucoenH-
HSIOT MIWUTMBONBLTMETP. Ha BXOX BBIKIIOYEHHOTO YCHIIMTENS
nonaioT 3—5 BT OT «packphIToro» TpaHcupepa M noiydaoT A4X
npoccensi. Ha puc. 17.4 npuBeneHa NoNy4eHHasi TakuM o0pa3oM
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Puc. 17.4. AYX aHOAHOI 0 POCCESIs C OTCOSANHEHHBIM I 1-KOHTYDOM

AYX gpoccensi, i3TOTOBJIEHHOTO B COOTBETCTBHM C Tab. 15.2. Ha
XapaKTEPMCTUKE BHIHBI TPH YaCTOTHI IOC/IEAOBATENLHOIO Pe3o-
maHca: 9,55MTI'n; 19,10 MI'y; 24,45 MI'n.

JUIsi ompeneieHusi MX BIMSHMA K aHomy (HE OTCOENMHSiA
MUJUTMBOJBFTMETP) noacoenuHsioT II-KOHTYp M MPOBEPSIOT BO3-
MOXHOCTb €ro HaCTPOWKH Ha OriKalIux Toukax pabounx aua-
naszonos (10,1 MI'y; 18,3 MI'y; 21,0 MI'u u 24,95 MI'n). Ecin
IT-KOHTYp B 3THX TOYKaX COXPaHHMJ CBOM PE3OHAHCHBIE CBOM-
CTBa, 3HAYMT PE3OHAHCH! [POCCEisl YX€ NaJIeKO U HE OKa3bIBAIOT
BJIMSTHUSL.

Ilocne 3Toi MpeaBapUTEbHOM MIPOBEPKH BKJIIOYAIOT YCHUIIH-
TeNb Ha mepenady M, MOCTENEHHO yBEIM4MBasi MOIMHOCTh, KOH-
TPOIMPYIOT TeMnepatypy Apocceisi. Eciu oHa Bbile 30—40 °C,
TO pe30HaHC poccesis Bce TaKH CMImKoM 6m3ko. Torna usMe-
HsIEM YMCJIO BUTKOB, YTOOB! «OTOABHHYTH» PE3OHAHC.

Cnocob 2. TTpu oTCYyTCTBHH MMJUTMBOJILTMETPA Ha BXOJI yCUJIU-
TeJIsl MOAAT MUHMMAJILHO BO3MOXHBINM CHIHAJ M 110 HHIMKATOpy
BBIXOZIa IIPOBEPSIOT BO3MOXHOCTh HaCTPOHKH IT-KOHTYpa Ha BCeX
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muanasoHax. Eciu TT-KOHTYp «4eTKO» HacTpamBaercs — aanee
NPOBEPSIOT TEMIIEPATYPY APOCCE)isl KaK B MpeAbIAyLIeM ciydae.
Ecmm B Kakoii-To Touke IT-KOHTYp He HacTpauBaeTcs, 3HAYUT Ha
3TO# YacToTe y NPOCCesIs NMOCIeA0BaTE/IBHBIA PE30HAHC U HEO6XO0-
IHMMO PETyIHPOBaTh YHCIIO BUTKOB.

Crnioco6 3. Brustnue mpoccensi Takke MOXHO IPOBEPHMTH I10
YMEHBIICHHIO HEeHAarpyxeHHo# poGporHoctd AQ,, TT-KoHTypa.
Ilpu npucoenunennn npoccensi K I1-KOHTYpY ero moOGpOTHOCTH
HE [OJIXHA CYLIECTBEHHO CHMXaThcsl. B Tabn. 17.3 naHsl pe3yis-
TaThl TAKOIO U3MEPEHMSI AJIS1 MPOCCeisl, U3TOTOBJIEHHOIO B COOT-
BeTCTBUM C Taba. 15.2. JoOpOTHOCTE U3MepsUIach 10 METOOMKE
u3JI0XeHHOH B raase 10 (bopmyna 10.18).

W3 tabn. 17.3 cnenyet, 40 yMeHblLieHHe TOGPOTHOCTH AQy,
II-koHTypa uMeeT Haubosblllee 3HaueHHe Ha yacroTax 7,1 MIn,
18,2 MI' u 21,2 MI'u. OHO IIPHBONHUT K HE3HAYUTEILHOMY YMEHB-
meHmo KIT/ IT-kontypa Ha 0,7—1,0 %.

Ha nuanaszonax 7 MI'y, 18 MI'u u 21 MI'y TeMHepaTypa apoc-
ceJist mpoBepeHa ocobo BHuMarebHo. ITpu U, = 3200 B ona Haxo-
munace B peaenax 30 °C.

OO0mee npaBuiO IS JPOCCENs: eM MOAULE NPOGoD, mem
«OCmpee» PEe30HAHCbL U UX Tlezue «pasmecmumb» mexoy duana-
sonamu. C MOHKUM NPOG0JOM PE30HAHCH. <UIUPOKUEe», UX Kpas
3ax00am Ha pabouue yuacmKu, abi3biéas HAZPEE U MEXEUMKOGbIE
3AMbIKAHU.

YcranosneHo, yro npu npu U, = 3200 B u momnocTd 1 kBt
nuametp nposona I'TBJI npoccens nomken 6kiTh 2 1,0 MM.

Ao6porrocTs M-koHTypa 6e3 Apoccens

Y npy NogcoefHeHHOM gpoccerie Tabnuua 17.3

Yacrora, My Q,« C Apoccenem Q xx 6e3 ppoccens AQy,, %
1,9 168,3 172,7 8,3
3,65 195,3 202,1 3,4
71 189,2 211,3 10,5
10,1 241,2 249,5 3,3
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Ta6mya 17.3 (nponoxexve)
YacTtoTa, My Q,, ¢ Apoccenem Q xx 6es apoccens AQ,, %
14,1 188,0 192,5 2,3
18,2 206,4 250,0 17.4
21,2 181,8 208,2 12,7
25,0 223,7 241,8 15
28,5 189,6 198,5 4,4

Ou4eBHIHO, TIPH MCTIOIB30BAHMH NPOBOJIA B IIEKOBOH U307
IMH, €r0 AMaMETP MOXHO yMeHpumTh. Hanpumep, B [33] peko-
MEHIYIOT MCIOIb30BaTh MPOBOL ITIIK-0,44. Ho mMpokoe npH-
MeHeHHe YKa3aHHBIX TPOBOJIOB CHIEPXUBAET X NEPUIMTHOCTE.
A nposoza ITDJI 1 IT9B 0611enoCTyHbL. U 3avacryio nerye CMu-
pUTBCA C yBelMdYeHHbIMM rabapuramu Apoccess, HaMOTAHHOrO
TOJICTHIM IIPOBOJIOM, 9€M Pa3bICKUBATH AEPHIINT.

H3oxeHHass METOaMKa IPOBEPKH ApOcCce)isl IOKa3HBAeT BCIO
CJIOKHOCTD BBHINOJTHEHHUS TMApaJUIeNbHOM CXeMbl IUTaHUs aHOJA.
[ToaTOMy €C/M HeT OrpaHMYeHusi 10 rabapuTam, MHOIME KOH-
CTPYKTOpPBI NPEATIOUMTAIOT TOC/ICIOBATENbHYIO CXeMy ITHTaHUA
anozna u KITE ¢ yBeM4eHHBIM 3a30POM.

T-KoHTYp

HacTpo#ika O0CTaTOYHO HOAPOOHO U3JI0XEHA B [IIaBe 10. Ecim
MMeeTcsl «PAcKpHITHI Ha Hepenady» (QupMEHHBI TpaHCHUBEP,
TO M3MEpPEHHE PE3OHAHCHOM YacTOThl, @ TAKX€e HEHArpyXeHHOU
noGpoTHOCTH, YIpoLIaeTcs, ¥ CXéMa Ha pHC. 10.2 e notpedy-
eTcs.

K TpaHcHBepy IIOJCOEIMHSETCS Harpy301HOE CONMPOTHBIICHHUE
M yCTAHABJIMBAETCs BHIXOHAA MOIIHOCTD 5 Bt. MuwumBOJILTMETP
noK/noyaercs Kk aHony. Jiisi ero paboTel OCTaTOYHO HOAHECTH
HarpysKy TpaHcuBepa K I1-KOHTypy Ha pacCTOAHUE 0,5—1,0m.

Oco60 ClefyeT OCTAHOBUTHCA HAa METONHMKE PperyiMpOoBKH
oTBOZA OT Karymku [TI-KoHTypa jimanazona 28 MI'n.
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Coser. 15 nonyuenus MURUMATLHO 803MOXHOL HA2PYXEHHOIL
006pOomHOCMU HACMPOLIKA HA MAKCUMAIbHOL wacmome
ouanasona O0ONXHA NPOU3BOOUMBCA NpU MUHUMATHOLL
emxocmu anodrnoezo KIIE.

Ecym HeoOGxomuMmasi JUisl OTBOJA TOYKA KAaTyHIKM OKa3ajach
C IPOTHBOIMOJIOXKHONM OT NepeKIIoYaTesns CTOPOHH, TO JUIMHHAsA
coeMHUTENIbHAS IMHA paboTaet Kak +0,5 Butka mim —0,5 BuTKa,
¥ peryJmpoBKa JiefiaeTcsi HeBO3MOXHOM. B Takom ciyyae oTBOI
IenanT oT Ommxaifieil K NMEpeKIoyaTenio TOYKYM KaTyIKy, a
caM OTBOJI CBOPAYMBAIOT B MaJIEHBKYIO OJHOBUTKOBYIO KaTyIIKY,
KoTopas nobasJisier (M1 yMeHbIIaeT) HEOOXOMMMYIO MHIYKTHB-
HOCTb.

Bropoii BapuanT — NOMECTHUTH 3Ty AOOABOYHYIO - «PETYIHM-
POBOYHYIO» KaTyIIKy MeXIy OCHOBHOM KarymiKo#i [1-KoHTypa n
anonHeM KITE.

TpeTnii BapuaHT — KCIHOJB30BATH C 3TOMH 1€/1bI0 KaTynKy L3
aHTUIIAPa3UTHOIO APOCCEIs.

YT06H! OLIEHUTH M3rOTOBJIEHHOM [ I-KOHTYp, HeObX0nMHUMO H3Me-
puth ero xo6porHocts (hopmyna 10.18) u KIIJI (¢popmyna 10.4)
10 METO/IMKeE, U3J10kKeHHOH B raase 10. JUis1 oLieHKY BIMSIHYUA pas-
Mepos kopryca MINITOWER u3smepeHus cuenasst C OTKpHITHM
¥ 3aKPHITHIM Kopitycom (Taba. 17.4 u Taba. 17.5).

Kak cnenyer u3 1aba. 17.4 ripu 3aKpHITOM KOpIiyce HauOOJb1Iee
CHIDKEHUEe HOOpOTHOCTH AQ, ,,, IPOM30LLIO Ha Yactorax 1,8 M@ u
3,6 MI'u (28,3 % u 22,3 % cootBetcTBeHHO). IIpnunHa, OYeBUIHO, B
TOM, YTO KaTyLIKH 3THX AMATIa30HOB PacCIIo/IOKEHb! Hanbosiee 6J1M3K0
OT CTeHOK. CHIDKeHue TOOPOTHOCTH npHBeno K yMeHbiieHMio KITJ
HA 3TUX Auana3oHax Ha 1,9 % u 1,5 % (taba. 17.5).

Ha npyrux yacrorax ymenpmenue KIIJI IT-konTypa cocraBmio
0,5—1 %. 3nmech BausAHMSA 3aKPHITOrO KOPILyCa MEHEe BHIPAXEHO
¥3-32 MEHBILNX Pa3MepoB KaTymKy U Oosblllell ee OTHaIEHHOCTH
oT crenok. Ymenbuienne KILJ II-kKoHTypa npu 3aKpeITHM KOp-
nyca tunia MINITOWER He3nauntenbHoe.
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H3MepeHus IOKa3asu, 4TO 3HaYCHH s HeHarpyxkeHHo# nobpoT-
noctu 0, > 150 Ha Beex, kpome 1,8 MI'LL, uana3oHax 1 cOOTBET-
CTByeT PEKOMEHAALUAM [8]. Ha nuanasoue 1,8 MI'u O, = 113,5u
TaKXe HaXONUTCA B OIyCKaeMBIX Ipeneiiax.

Jlo6porHocTb [1-KOHTYpa Moy OTKPLITOM ¥ 3aKpbLITOM Koprlyce Ta6nuuya 17.4

Aunanazon, Ml Q “Kz;;sg:’::’m Q x:((:ps:yxg::om AQyopns %
1,8 158,3 113,56 28,3
3.6 195,3 151,8 22,3
7,0 189,2 159,3 15,8
14 188,0 168,5 10,3
21 181,8 168,1 7.5
28 189,6 178,2 6,0

Kng h-KOHTypa NP OTKPBLITOM 1 3aKpPLITOM KopIlyce Ta6bnnuya 17.5

KnAc Kna
Auanason, Q OTKPLITOM C 3aKPbITLIM AKNA, %
My Koprycom Kopnycom
1,8 7.5 0,953 0,934 1,9
3,6 10,2 0,949 0,934 1,5
7,0 10,5 0,944 0,934 1
14 12,1 0,936 0,929 0,7
21 16,9 0,907 0,901 0,6
28 22,0 0,884 0,877 0,7

U3 Taba. 17.5 cienyeT, 9TO B AUanasoHe 1,8 MI'1 HarpyxeH-
Hasi nobpoTHOcTh O = 7,5 HUXE PEKOMEHIOBAHHBIX 10—15 [8].
BeuuuHa TapMOHEK NponopuuoHaibia Q (Tabi. 10.1). Ilpu
QO = 7,5 ona B 1,33 paza uiu Ha 2,5 1B 6ombne, yem opu Q = 10,
YTO HE TaK YK MHOTO.

TeM He MeHee, BETMYKMHY BTOPOM rapMOHHUKY, €C/IN OHA MeIla-
[oIIasi, MOXXHO YMEHBIINTE ABYMSI Iy TAMU.

Bo-nepBhIX, yBeIUIUTh rabapuThl KOpIyca, HanpuMep, UCrojb-
3oBath rabaputhl MINITOWER. Bo-BTopbIX, Kabeib aHTCHHEI

Masa 17. HacTpoitka ycunurens 233

Ha 160 M nopkmouute yepe3 PHY YeGpimeBa 3-ro mopsiaxa.
Ilonasnenue Bropoil rapmoHuku (puc. 12.3) Bo3pacteT MUHU-
MyM Ha 9 1B, cyMMapHOe TOaBJIEHHe BTOPOi rapMOHKKM OyzeT
6onbiue, yeM npu Q = 15.

B o6bem cnydae nuskonobpoThslii IT-koutyp + ®HY nyurue,
YeM BBICOKONOOPOTHBIM ONMHOYHBIA [1-KOHTYp, T. K. HloAaB/ieHue
rapMoHuk 1 KILJI Bhime, a nepecTpoiiky BHYTpU nuana3oHa He
Tpebyercs. [1Ioatomy BTOpO# BapuaHT 60see npearnoYTUTEIbHbINA.

Ha puanazonax 3,5—14 MIu HarpyxeHHasi mOOpPOTHOCTB
0O = 10,2015112,1 u cooTBeTCTBYET peKOMeHmauusiM [8].

B nwuanazonax 21 u 28 MIu HarpyxeHHass nOOpOTHOCTB
O = 17—22 u3-3a 6onmpmoit emkoctu I1-kOHTYpa naxe npu BblBe-
neHHoM potope aHonHoro KIIE. YMeHbIUTh 3Ty eMKOCTh U CBSI-
3aHHYIO C Hell mOOpPOTHOCTh HOCTATOYHO TpyAHo. Jlerde mpume-
HUTBb NepeKIIoyaTesb AUANa3OHOB, KOTOPBI BBIIEPXHT TOK NpU
BBICOKOH 1OOPOTHOCTH.

Buumanue. OcHOHYI0 onachocmb 06ORbUIAS HAZPYIKEHHAS
doGpomnocme Q npedcmaensem ons 3amvikameneii BIB ¢
nepexkmouamene OUANA30HOS.

Ipu MomHOcTH P > 1 kBT 11 Q > 15 MX HafIeXHOCTh, 0COOEHHO,
Ha BY-pmuanasoHax, 3HauMTeNbHO cHIKaerca. Ecim B pexume
HETPEPHIBHOTO M3JIyYeHUsl TeMilepaTypa «ropsiyux» (T. €. obpa-
HIEHHBIX K KaTyIIKe) KOHTAaKTOB ObicTpo mocturaer 70—90 °C,
TO IUIs1 HAacTpoiikU II-KOHTYypa ciepyer UCHIONb30BaTh Teyerpag-
Hble TOYKK. CHYXXeHUe CPeIHEro TOKa B 2 pa3a NO3BOJIUT ITPOBO-
INTh CEAHChl HACTPOMKH HEOOXOMMMON JUTHTENBHOCTH. Takxe uis
MOBBHIIEHUsT HAEXHOCTH NEPEKIIoYaTesnsi MOXHO UCHOIb30BaTh
B muanasoHax 21—28 MI 1y Gonee MorHble 3aMbikaTes B2B.
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Mepexkiioyarens Anana3oHoOB

Jlas npoBepKY KadecTBa NEpEK/oYaTesisl CIEAYeT MCIOIb30-
BaTh CJIEYIOIIME OLICHOYHbIE TApPaMETphI:

+ cauxenne nobporHocty AQ,, II-KOHTypa npy BKIIOYCHHH
riepexIoyaTes Ui KommyTanmuu orsoga «28 MIm» mo
CPAaBHEHMIO C HEPa3beMHBIM COe/IMHEHueM (rmapameTp AQ,,
HeOo6XOUM J1/1s OLIEHKH JIIOOBIX KOHCTPYKTHUBHBIX PELICHHH B
IT-xoHTYpE);

* TeMIIepatypa KOHTaKTOB NpH paboTe HeNpephIBHBIM H3Y-
YyeHHEeM B TEYEHHE 3aJaHHOrO BpeMEHM (Hampumep, OT
5 no 60 c).

B Ta6n. 17.6 mpexcraBieHbl pe3yabTaThl CPaBHUTEIbHOM
OLIEHKHM Iepekoyaress (puc. 11.2), HOBOro BAKyYMHOIO 3aMbIKa-
tens B1B u 6/y pene or PCB-5 (pesie-«X/IOMnyKn»).

Jo6poTHOCTL M3MEpPsiIach MO METOIUKE, YKa3aHHO# B IjiaBe
10 (dopmyna 10.18). Basoii 1151 cpaBHEHHUs B3siTa JOOPOTHOCTD
TT-KOHTypa npu HepasbeMHOM coenuHeHuH. Temneparypa nsme-
panack Tecrepom M838 ¢ Tepmonapoii Ha nuanasoxe 28 MIn
NpH BBIXORHOH MOmHOCTH 1 KBT ¥ HarpyXXeHHOH XOOpPOTHOCTH
I1T-KoHTYpAa, paBHOH 22.

U3 tab6n. 17.6 cienyet, 4To NpH YCTAHOBKE BMECTO HEPA3HEM-
HOTO COEIMHEHHMsI repeKmoyareliss 106pOTHOCTh CHM3W/IACh Ha
2,6 %, npu ycraHoske B1B — Ha 9 %, n npu yCTaHOBKE pesie OT
PCB-5 —mHa 32 %.

«X01oaHbIE» U3MEPEHHSI TOKA3AJIH PEMMYHIECTBA MEXaHHYeC-
KOrO MepeKoyaressi, KOTOphie 3aTeM NOATBEPIUINCE IPYU N3ME-
peHnyu TemriepaTypa KoHTakToB. OHa Ha 10—16 % Huxe, yeM y
B1B u B 2,2 pa3a HMXE, Y€M Y peJie.

Tlpu yKa3aHHbIX KOMMYTALIMOHHBIX Mapamerpax 6/y peie ot
PCB-5 npaktiyecku He paborocrioco6Ho. 3aMbikatesis B1B cmo-
et paboTaTh ¢ KOPOTKMMHM CeaHCaMHl HACTPOIKH a Takxe B SSB
1 CW pexwumax. Ilpu ¢t > 100 °C ero HaneXHOCTb 3HAUUTENILHO
cHuxaercs. Temrmepatypa «OTIYCKa» MOJIBHXHBIX KOHTAKTOB B
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MEXaHHUYECKOM Mepekmouatene He MeHee 300 °C, noatomy OH
Haubos1ee HaZIEXEH.

B nepeximoyaTesie 17isi KOMMYTallMH OTBOIOB KaTYIIIKH Ha Ha-
nazoHax 14—28 MI'i MOXHO HCIIOJIB30BATh IBE IPYIIbI KOHTAK-
ToB (BTOpas rpynna — SA1.3, KOTOpas Ha 3THX [HUAala30HaX He
3ajieiicTeoBaHa, cM. puc. 11.1). Ilpu ynBoeHuH 4Mc/ia KOHTAKTOB
MEPEKII0YaTENb CMOXET paboTaTh C YABOEHHOH MOIHOCTBIO.

Peaynurarsi namepetrns Q,, [1-koHTypa 1 reMneparypsl KOHTaKToB
B nlepeKxsioyarensix Anana3oHoB Ha Yacrore 28 Ml Tabmua 17.6

Temnieparypa XOHTaKToa fipH

Buj coeauHeHNS patoTe HenPepbLIaHLIM HIYYAHNEM
¥ XOMMYTaLINH Qyy AQy a TeueHWe 3aaHHOTO apemMeHn

Sc 15¢ 30¢c 60c
HepasbeMHoe coeanHerne 208,3 — - - - =

TpexraneTHuIN NepexmovaTens 202,7 2,6% 37°C 46°C 57°C a1C

{pnc. 11.2)
3amuikatens B1B HoBil 189,6 9,0% 39°c | s0°C 63°C 108 °C
Pene 6/y or PCB-5 140,8 | 324% | 61°C 102°C — —

B pexume CW n ocobeHHO SSB teruioBasi Harpy3ka Ha KOH-
TaKTH B 3—5 pa3 MeHble. [jissi HACTPONKM OOBIYHO XBATAET 5—
10 ¢. Y3 pe3yarTaToB MCILITAHUH NEpeKaovaresis ClIenyer, Yro
TeMIiepaTypa KOHTakToB He O6ynet npesbimnath 46 °C.

IIpumevanne. H3meperus noKasaiu npeumyuiecmsea Mexanuye-
CK020 NePeKIouamens, noOmeepKoeKuem KOmopuix Aens-
emca UX UCNONb306aHUe 80 6CeX (€3 UCKIOYEHUA PUPMEN-
Hbix ycunumensx. B mexanuueckom nepexmowamene nezue
-obecneMums Heobxo0uMoe YCuaue nPUXamus KORMaKmos.

B nmanHom nepekmoyvatene (puc. 11.2) st ynpomeHusi KOH-
CTPYKLMM He 3aMBIKaloTCsi HepaboTaioiye OTBObI KaTYIIKH.
To3TOoMy 111 MCKIIIOUEHUsS] HCKPEHHs PacCTOSIHMS MEXIy KOH-
TAKTAMH JOKHO 6bITH ocTaToyHO OG0ibiinM. C yKazaHHbBIMU Ha
puc. 11.3 pasmepamu uckpenue npu U, = 3200 B ne nabimona-
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sock. [Tpu MeHbIINX rabapuTax repexiovaresis Ul yCTpaHeHus!
HCKPEeHHs MOXeT MoTpeGoBathcsi 3amblkaHue «7 MI» oTBOIA
katymku [I-koHTypa, Harpumep ¢ romosio B1B.

AHTUNapa3uTHbIA apoccenb L3-R7

Pesuctop R7 npenxasHayeH s nogasnerus Y KB-renepauum.
OH ymeHbuaeT ROOPOTHOCTh B «rapasuTHOM» YKB-KoHType
06pa30BaHHOM BBIXOIHOW €MKOCTBIO JIaMIlbl M JJIeMEHTaMy,
coequusiomumu anon ¥ KB-kouryp. Karymka L3 neobxomuma
st GecripersTcTBerHOro Iporyckanus KB-uacror, munys R7,
u dakTHYecKu sBnsercs yactoio KaTymku KB IT-kontypa. lns
VKB-konebauuii nyTh Yepe3 Ge3uHAYKUHOHHBIN pesuctop R7
TpeJCTaBsieT MeHblIee COIPOTHBIIEHHE, YeM Yepe3 L3. [Toatomy
umetowpecsi YKB-dactoTel nocryrniaior B R7 u B Hem paccensa-
I0TCSL, [IPU 3TOM COTIPOTHUBJIEHUE TPEETCA.

Ecm uaaykTMBHOCTH L3 BRIOpaTh CIMIIKOM OOMBLION, TO HA
Bepxuux KB-ImarazoHax oHa IPEACTAaBUT TakXe CYLIeCTBEHHOE
corpotuBiieHre, U pesuctop R7 Gyner rieperpepatbcs aaxe Ipu
orcyrcreun  YKB-kone6anuii. ITpaktuiecku HHAYKTHBHOCTD
npoccenisi L3 BLIGHPAIOT TAKOM, YTOOb Ge3HHIYKIIMOHHDIA Pe3H-
crop Benmunnoi 100 Om 1 Mommocteio 0,5—1,0 % OT BBLIXOTHOM
MOLIHOCTH Ha yacTote 29 MI'1l He nieperpesaics. [Ipu MoIHOCTH
1 kBt L3 06bryno conepxut 0,5—1,0 putka @ 20—30 MM U3 Men-
HOWM IIMHBI LIHPHHOM 6—8 MM.

B nutepartype BCTpeyaloTcs IyOIMKaLUK 110 YCIIeIIHOMY ITpH-
MEHEHHIO BHICOKOOMHBIX MaTepUasIoB (HanpuMep, HUXpOMa) IpH
HaMOTKE aHTUIIApa3MTHOro apocceis. B nunanasone 21—28 MI'u
JpocceNb ABNSAETCs CYLIeCTBEHHOM YacThio KaTymky IT-kKoHTypa.
CrnenctBueM NMPUMEHEHHs] HUXpOMA SIBJIAETCS 3aMETHOE CHHXe-
Hue Henarpyxenuou pobportHoctu u KIIJI II-konTypa Ha 3THX
JacToTax.

Ocobenno cunsHoe cumkenre KIT/] MpoucXommT B IMara3oHe
28 MI'11, T. K. B IOTOJIHEHHE K YKA3aHHBIM SIBJICHUSIM TaM HMEETCH
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BBICOKasi HarpyxeHHass nobpotHocts (Q = 15—25). [Noatomy
HMXPOMOBEIE aHTHITAPA3UTHBIE JPOCCENM MOXHO YCIIEIIHO IPH-
MeHSATb TOJLKO Ha yacToTax no 14 MI'm.

OmnuM U3 cnoco6os BoisABIeHns napasntHoii YKB-renepanuu
AIBJIIETCA CpaBHeHMe Harpesa pesuctopa R7 B muanazonax HY
u 21—28 MI'u. Ilpu yactoroHezasucumoit BxomHou Heriu YKB-
reHepauus He 3aBUCUT OT BHIOpaHHOTO nuarna3oHa. Eciu ona ects,
TO pesuctop R7 byner rperecst He3aBUCHMO OT yacToThl. Ecii Ha
HY-puanaszonax R7 xononHeii, a Harpes ToNbKO Ha 21—28 MI'L,
10 YKB-renepauum Het. 3aeck Harpes 00yCIIOBIEH MHAYKTHBHBIM
conpoTtusieHueM apoccens L3 Ha Bepxuux KB-yacrtorax.

[IpoBepuB 110 BhIIEYKa3aHHOMY MPUHLMITY OTCYTCTBHE Mapa-
sutHOM YKB-renepaumu, MOXHO OTKa3aThCs OT Apoccens L3.

IIpu otkase ot uernouku L3—R7 HeobxomiMo 3aHOBO MOIO-
Gpate oTBON OT KatywKu IT-KOoHTYpa Ha Yactorax 21—28 Ml
Y106kl HE BHINIONHATL 3TY TPYAOEMKYIO OIlepaLuio, CIeayeT OTCo-
eIMHUTh TONBLKO corpoTtupiieHne R7, a katymky L3 ocraButs. Ee
MOXHO HCIIONL30BaTh KaK HONOIHUTENBHBINA «PErynsTop» OTBONA
Ha «28 MI'u», Kak 370 GBUIO yKa3aHO BHILIE.

IIpn mapannensHOM COeNMHEHHMM HBYX JIAMII aHOOBl BMe-
CTe ¢ COENUHSAIOINM HX IIPOBOTHUKOM oOpasyer reoMeTpude-
cKyo ¢urypy, rogobnyio 0,5 BUTKa KaTyLIKM HHIYKTHBHOCTH.
BricokonoGpoTHBI KOHTYP, 00pa30BaHHBI 3TOH «KaTyLIKON» U
BBIXOIHO¥M €MKOCTBIO JIaMIl, UMeeT pe3oHaHC B YKB-anarnasone.
Ilostomy npu ucnonms3osanvu aByx Jamn Y KB-renepauus teo-
peruyecku bonee pepositia. Eciu B KacKazie TOJBKO OJ{HA JIaMIIa,
TO IpH MpaBHWILHOM MOHTaxe YKB-renepanmus, kax ripaBuio, He
BO3HHUKAeT.
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