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B sToit KHHre comepxKaTcsl NOAPOGHBIE Omit~
CaHus, YePTEXKH H CXeMbl CaMOJEJbHBIX KOH-
CTPYKLHA DPa3JHYHOrO aBTOMAaTHYECKOIO OpY-
JXHSi H NpHOOPOB Ha 3/eKTPOHHOH Ga3e, He-
OGXONHMbIX IIKOJbHHKAM, YYacTBYIOHIHM BO
BCECOIO3HOI BOEHHOI Hrpe «3apHHIa», BOEHH-
3HPOBaHHbIX MOXONaX H Hrpax B IHMOHEPCKOM
Jarepe.

Kuura paccuutaHa Ha yyallMXcs CPeJlHero H
CTapiliero BO3pacra, HEeMHOTO 3HAKOMBIX € OCs
HOBaMH paJHOJIOGHTe/IbCTBA.

YertpoiicTB, MOJOGHBIX ONHCaHHBIM B KHHTre,
NPOMBILIJIEHHOCTb He H3rOTOBJSAET, HX 00s3a-
TeJbHO Halo CHe/]aTb CAaMHM.

Ot3biBei 06 3TOH R IDYrHX KHHIax H3pa-
TenbcTBa «JleTcKas JHTepaTypa» mPOCHM NpH-
coiaTh no agppecy: Mocksa, A-47, ya. Topb-
koro, 43. JIoM meTCKOil KHHIH.

Pucynku I'. AxyarosauH.T'ycesod,
cXembl u qepTexcu MO 3ICKU3AM ABTOPO8
soinoanur A. lasgvidoas



BerynnenmMe

BoiiHa — 310 BOOpy:KeHHass Gopb6a Mexjay rocygapcr-
BaMH HJH oOliecTBeHHBIMH Knaccamu. Ilo cBoeft cyumHocri
BOHlHAa eCTb NPONOJIXKEHHE NOJUTHKH HHBIMH, HaCHJbCTBEH-
HbIMH cpelcTBaMH. «Bcskas BoiiHa,— nucan B. . Jlenun,—
Hepa3JeNbHO CBA3aHAa C TeM IOJHTHYECKHM CTPOeM, H3 KO-
TOPOro OHa BHITeKaeT. Ty caMmylo NMOJHTHKY, KOTOPYIO H3Be-
CTHas JepiKaBa, H3BeCTHbIH KJacC BHYTPH 3TOH JepiKaBhbl BeJ
B TeyeHHe JOJIOr0 BpeMeHH Iepel BOHHON, Hen36exXHO U He-
MIHYeMO 3TOT CaMblii KJacc NpO/J0Ji:KaeT BO BPeMs BOHHBI,
nepeMeHHB TOJbKO (pOpMY AEHCTBHA».

BoitHbl sBAAIOTCA cnyTHHKOM KamutanudMa. OHH mepe-
CTaHyT BO3HHUKATb TOJbKO NocJe nobelibl COLMANHCTHUECKOrO
CTPOSI BO BCeM MHpe.

MapKcHCTCKO-JIeHHHCKOe y4yeHHe pa3/iviaeT BOHHLI ABYX
pOAOB: CHpaBelJ/HBbie, OCBOOGOAHTE/NbHBIE BOHHBI, HMeEOLHe
L[e/IbI0 3alHTYy Hapo/Ja OT BHelUHero HamafeHus u nopabouie-
HHs, ocBOOOXKIEeHHe Hapoxa oT pabcTBa KanHTaan3Ma, oCBO-
OoXXIeHHe KOJIOHUI M 3aBUCHMBIX CTPaH OT THeTa MMIepHa-
JINCTOB, ¥ BOHHBI HecnpaBelJUBble, HMeIOlIHe 1eJbl0 3aXBaT
u nopabolieHye JPYrHX CTpaH W HapoOJOB.

B Hawme BpeMs omacHOCTb BO3HHKHOBEHHSI MHPOBOIl BOfi-
Hbl He ucue3na. OQHAKO 3TO He O3HayaeT ee POKOBOH HeEH3-
OexXKHOCTH, H60 MHPO/IIO6HBbIE HAapOXbl, MHJJIHOHBl CTOPOH-
HMKOB MHpa NpeCcTaBJsAIOT cCO60H MOTY4yIO CHJY, CIOCOGHYIO
clepXXaTb BOMHCTBEHHBIX HMIIEPHAHCTOB.

Hamwa crpana crout B nepBbix psnax 6opuos 3a mup. Ho
COXPaHHTb MPOYHBIH MHpP MOXKHO JIHIIb NPH YCJAOBHH, eciH
Mbl GyleM HMeTb caMOe MOIIHOe H COBepLIeHHOe opy:Kue,
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CaMyI0O CHJIbHYIO B MHpPEe apMHIO. MBl NOJKHbl ObITb I'OTOBHI
OTpa3uTh HamajeHde Jiw6Oro Bpara.

CoBerckass Apmus npejacraBisier coGoil TPO3HYIO CHaMY,
He pa3 CIep:KHBaBIUYIO aJyHble alNeTHTH arpeccopoB Bcex
macreii. CoBeTCKHH confar — 9TO BYepallHHH LIKOJbHHK, Sa-
KOHYMBIIHA cpelHee oOpa3oBaHue, crnocolHb B Gosee Ko-
POTKHE CPOKH OCBOMTb HOBYIO TEXHHKY BOODYXeHHf.

Besi choxHas cucreMa COBpPeMEHHOrO BOODYeHHSI He-
MBICTHMa 6e3 CpefCTB PafHO3NeKTPOHHKH. YIpaBieHHe BOii-
CKaMH, OTIeJbHble N0Apa3/ieNeHHs] KOTOPBIX MOTYT HaXOJAHTb-
¢ Ha GOJIbIUMX PacCCTOSHMAX APYT OT JApyra M OT KOMaHJO-
BaHIs, HeBO3MOXKHO 6e3 pamuocBsa3u. [lonpoGyiite oTnarthb
pacrnopsixkeHHe KOMaHAMPY BOEHHOr'o KopalJssi HJIH MOABOJ-
HOH JIOAKH, KOTOPble BHIIOJHSAIOT 60eBOe 3aaHKe 3a ThiCAYH
kuaoMeTpoB. Be3 paauo atoro caenatb HeBO3MOXKHO. A Kak
3abnaroBpeMeHHO OGHApYXKHTb BpaxeckHe CaMoJeThl HJIH
paKeTHl, He HMesl COBPEMEHHOT0 PaJHOJIOKaTopa?

CxopocTH nosera COBpPeMEHHBIX CBEPX3BYKOBBIX caMo-
JIeTOB H PaKeT HaCTOMbKO BEJNHKH, YTO UeJIOBEK He MOXET
yopaBasiTb MMH 0e3 ObICTPOAEACTBYIOLIMX SJIEKTPOHHBIX
YCTPOHCTB.

DNeKTPOHHble NPHOOPbI /s HABHTALMHM MO3BOJAIOT 6e3
BHAKMBIX ODHEHTHDOB, B TYMaHe H HOUbIO Ge30IHGOYHO BO-
BHTb KOpabJu H caMOJeThl N0 HYXHBIM TpaccaM.

B 570/t KHHre MBI PACCKaKeM O HECKONBbKHX 3/IeKTPOHHBIX
YCTPOMACTBAX, KOTOPble MOXKHO CHeNaTh CAMHM H HCIIOJb3O-
BaTb HAa BOGHHBIX 3aHATHAX U B NMOXOAAaX. 3HAKOMCTBO C «BO-
€HHOM» 3JIEKTPOHHKOH NOMOXET He TOJIbKO Jiyyllle yCBOMTDL
BOEHHYIO TIOATOTOBKY, HO H NMOMIOGHTh PaiMOTEXHHKY BOoOLLe
H CTaTh HACTOSIUMMH PaJHOMIOOUTeNSMN.



HAMAM «<MHUHY»

Tlpodeccus canepa — oxHA M3 caMbiX MOUYETHHIX H OTBRT-
cTBeHHbIX B apmuu. Bo Bpemsi Bennkoit OreuecTBeHHol BOit-
HBl Hallld OTBAaXKHble calephl CNAC/AH XXH3Hb ThicAYyaM COBeET-
CKHX coJmar, o06e3BpenyB XHTPOYMHbIe MHHHbIE JIOBYILKU
Bpara.

3akoHuYH/ach BOiHA, ObIBIIHE COJAAThl 3aHAAHCH MHP-
HBIM TPYIOM, HO AJif canepoB BoHHa He KoHuuaach. Ha no-
JIIX TepOMYecKHX CpaxKeHHH OcTajHCh MHJJIHOHH HeB30p-
BaBIUIMXCSl MHH H CHapanoB. 3aMacKHpoBaHHble cKaalbl Goe-
npHMacos, GpOlIeHHble OTCTYNABLUIHM BParoM, TauJu B cede
CMepTe/IbHYIO OMacHOCcTb. Torja Ha nMoMollb BOSHHBIM cale-
paM NpHILIH JOOPOBOJIbLbI-0COaBHaXHMOBLHI,
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Coserckoe mnpaBuTedbcTBO B (eBpane 1944 roaa naac
OcoaBuaxuMy (tak torpa Hasmsaau JOCAA®D) tpyanoe n
OTBETCTBEHHOE 3aJaHHe — IIPOM3BECTH CIVIOLIHOE Ppa3sMHHHU-
poBanue u cGop GoenpunacoB BO BceX OCBOOOXIEHHBIX OT
Bpara paifioHaX. Hy>XHo GbIJIO OUHCTHTL OT MHH KOJXO3HbIE
MauHy, Jyra 4 jeca, AaTb BO3MOXKHOCTb CIHOKOMHO TPYAHThb-
csi U OTIABIXaTb XKHTeASM pafoOHOB, OCBOOOXIEHHBIX OT
nemenKo-pamncTckux okkynantos. Ha OcoaBnaxum Obina
BO3JIOXKEeHa CJOXHefilas 3alaya N0 Pa3MHHMDOBAHHIO MpH-
Opexxubix pafioHos UepHoro v AsoBckoro mopeit, Kpacnonap-
ckbro kpasi, PocroBckoit o6nactu, Kpeima, Ykpauuckoit CCP
n Benopycckoir CCP.

OcoaBHaxUMOBIB TPHHAAUH YyYyacTHe B Pa3MHHHpOBa-
HHH OOIIECTBEHHbIX H JKHJIBIX 3[aHUH, 3JeKTPOCTaBILHHA, 3a-
BOACKHX KOPHYCOB, JOPOT H MOCTOB.

Toabko 3a 1944—1946 ronsl komangamu Ob6uiecTBa GbIIO
pbe3BpeKeHo H YHHYTOXKEHO 76 MHJIIHOHOB NPOTHBOTAHKO-
BBIX U NMPOTHBONEXOTHHIX MHH, aPTH/JIEPHACKHX CHapsilioB H
aBuaboM6. B oxaHo#i CmosieHcKo# o6sacTu GblJIO HaWAeHO H
B30PBaHO CTOJIbKO MHH H aBHa6oMO0, 4TO JJIS1 HX NepeBO3KH
norpe6oBasioch 661 3000 kese3HOAOPOKHBIX BarOHOB.

B noasane KueBckoro rocyaapcTBeHHOTO YHHBEpCHTETa
6bl10 o6HapyxeHo okoao 1000 apTHanepuUiicKHX CHapsmIoOB
KpynHoro Kanu6pa. PamucTbl, OTCTynasi, XOTeNd YHHUTO-
KHTb HCTOPHYECKHH NMaMATHHK H BaXKHeHIIHH KyJbTypHbIH
neHTp Ykpaunbol. OTBa)KHble COBETCKHE MHHepbl JIHKBHAHPO-
BaJH 3TOT ONAacCHbIHi Oyar paspylleHHs] B LEHTpe CTOJNHIbI
YKpauHbl. ’

Takux npumMepoB THICSAYH.

Jaxe B Halle BpeMs M3pefKa HaXOJfAT CTapble, HO Bce
ellle TasilMe B ce6e TPO3HYIO CHJIY HEB30OPBaBIUHECS MHHBI H
CHapAbL.

Tonbko oT/iMuHOe 3HAHHe cOCOGOB U CpeiacTB o6e3Bpe-
AKHBAHHS CaMbIX pa3HOOGPa3HbIX B3PbIBOONACHBIX YCTPOHCTB
No3BOJIAIeT HAlUMM canepam Ge3 nOTepb JHKBHIHPOBAThb
cMepTeJbHO ONacHbie S3BBl BOAHBL. [leficTBHTeNbHO, KaK TO-
LOPAT CaMH MHHEDbl, OHH MOTYT OIIHOUTBCS TONBKO OAHH
pa3. JloctraTOYHO OZHOTO HEBEDHOTO [BHXKEHHs, MaJieduied
oumiMOKH NpPH Da3sMMHMPOBAHHH, W TOTAa He MHHOBATDL
60 ibl...

Moxert GbITh, KTO-TO U3 Bac Toxe GyleT MHHepOM, a no-
Ka... NoKa Mbl npeanaraeyM sam urpy «Hafau «muny». B stoii
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urpe Bce HacTosulee, KpoMe MuH. BepHee, ectb u «MHHLI»,
TOJbKO OHH HC B3pbIBAIOTCH.

Jnst urpbl HY>KHbI MHHOHMCKATeJH H «MHHBI». MHHOHCKa-
TeJU Bbl JOJIKHBI H3TOTOBHTb CaMH, a KMHHOA» MOMKET CJy-
JKHTb TPH NOHCKe Ha OTKPBITOH MECTHOCTH MacCHBHBIA (2—
3 K2) KyCOK MeTaJla — UyryHa HJH CTajH. MOXHO HCMoJb-
30BaTh, HaNpuUMep, CeKUHIO OTONMUTENbHON GarapeH, craphlii
yTIOT, KyCOK BOJAOMPOBOAHON TPYObl, KOJOCHHKOBYIO peLIeT-
Ky H T. IL

Hrpy MOXHO npoBOAMTb M B nomelleHVH. B 3tom cay-
yae norpebyeTcsi 6oJiee NMPOCTONM MHHOHCKATe/b, 4eM MpH
MOMCKe Ha MeCTHOCTH. «MHuHOfl» MOXKeT CJYXHTb TOHKas
MJacTHHA M3 MeTajsna (KyCOK KDOBeJbHOro XeJe3a,, }KecCTb
OT KOHCepBHbIX 6aHOK H T. M.). B o6oux cayuasix HeoG-
XOIMMO TOJIbKO, YTOObI MeTans Obl1 (peppOMAarHHTHLIM, TO
ecTb YTOObl OH NMPHTATHBAJCA OOBIYHbIM MOCTOSTHHBIM Mar-
HHTOM.

Kak Bugute, «<MHHa» qocTaTouyHO npocra. M3roroBurs xe
MHHOHCKATeJb HEeCKOJNbKO CJOXHee. 3leCb HYXKHbl HEKOTO-
pbie 3HaHMA OCHOB DaJHOTeXHHKH H yMeHHe coOHpaTb He-
C/IOKHBIE 3JIeKTPOHHblE YCTPOHCTBA.

Jns Toro yto6bl MHHep Mor 0OHapy:KHTb MHHY, OH AOJ-
}KeH He TO/MbKO YMeTb MOJAb30BaTbCS MHHOHCKaTesJeM, HO H
3HaTb, KaK OH YCTDPOEH.

Bo/bIIMHCTBO HACTOSIHX MHHOHCKaTe/ell NpeaCcTaBsIoT
coGo#l reHepaTOpbl 3JeKTPUUECKHX KosieGaHHi (Xouercsl Ha-
TIOMHHTb BaM, 4TO TaKHMH XKe TeHepaTOpaMHu SIBJAAIOTCA pPas3-
JIMYHble NepelaTYHKH paAuO- H TeNieBU3HOHHBIX CTaHUMIL,
reTepoAMHbl IPHEMHHUKOB, TeHepaTophbl AJs H3yueHHs a30yKH
Mop3se u np.). Ecau reHepatop 3/neKTpHuecKux KoseGaHuil
BHINOJNHUTD TakK, 4TOOB NMPH NMPHOAMIKEHHH K HEMYy KaKoro-
JAM00 MeTa/NJIMYecKoro npeaMera OH MepecraBai paboTaThb
HJIM H3MeHANacb TOHAJbHOCTb 3BYYaHHs (uacrora KoJeGa-
HHH), Mbl NOJAY4YHAY Gbl MHHOMCKATEJb.

OOGbluHO MHHBI H CHapsIbl HMEIOT MeTaJlJIMYEeCKHH Kop-
nyc, MO3TOMY MHHOMCKAaTeJlb NpencraBisieT coGoii ckopee
meraJsionckaTeab. He Gena, eci Mbl, pasbicKMBasi «MHHbI»,
HafileM NOCTOPOHHHE MeTaJlJiMyecKHe MpeiMeThl. 3aTO yX
«MHHY» He MPOMYCTHM.

Kak e u3roToBHTb 3/1eKTPHUECKHl FeHepaTop TaKHM,
'lTOﬁbl)OH YyBCTBOBaJ NPHUOJHIKeHHe MeTaJJIHueCKuX Mpen-
METOB?



EcTh HeCcKOMbKO €nocoGoB KOHCTPYHPOBaHHs 11010GHBIX
resepatopoB. Mbl nMO3HAKOMHM Bac ¢ Hanbojee mpocThiM H
JIerKO BBIMOJIHUMbIM.

Ilnst nawux ueneit HanGosee NOAXOASIINM SIBJISETCS TaK
HasbiBaeMmbli LC-reHeparop. DTo TaKoil reHepaTtop, B KOTO-
poM wuacrota KoseOaHHMH onpelesiercss HHAYKTHBHOCTBI)
KaTymwkd L KOHTypa U eMKOCTbIO KoHJeHcaTtopa C 3Toro xe
koHTypa. CBOe Ha3BaHHe TeHepaTop M MOJNYYHJI OT THX 3Je-
meHTOB. EMKOCTb KOHJleHCaTOpa KOHTYpa Halllero reHepaTopa
TPYAHO BBINOJHHTb TaKOH, 4TOObl Ha BeNHYHHY ee BJHANH
OKpYy:Kalolllhe MeTaJJInYecKHe fpeiMeTtl, a BOT KaTylIKa HH-
LYKTHBHOCTH 4pe3BbluaiiHO 4yBCTBHTe/bHA K NONOOHOro posa
npeaMeTam.

Bbi, HaBepHOe, BHIeNH B KHHO, KaK MPOU3BOASIT MOHCK
MHH.

Canep Kak Gbl «OILLyMbIBaeT» 3eMJAI0 AJHHHOM WITAHTOM
C yTONIIEHHeM HJH AMCKOM Ha KoHue. I[Ipu sTOoM om npu-
CAYLIMBAETCS K CHFHAJaM B HaymHHKax. Tak BOT, Ha KOHLe
IITAHTH B YTOJIILEHHH M HaXOAUTCS KaTylKa HHAYKTHBHOCTH
redepatopa. [Ipu npubAMIKEHHH K MeTaJlIHUecKOMY KOpmycy
MHHBI, KOTOpast MOXeT ObITb 3apbiTa B 3eMJe, MeHsieTcs HH-
AYKTHBHOCTb KOHTypa TreHepaTopa. DTO BbI3blBaeT H3MeHe-
HHe TOHA 3ByKa reHepatopa W HacTopaxkuBaer canepa. Hau-
6oabIIMEe H3MeHeHHs 3BYKa IPOHCXOASAT, KOTAA KaTyllKa MH-
HOHMCKaTeJsl HaXoaUTCs O/HKe Bcero K MuHe. TakoB BKpart-
e MPHUHUHMN AeHCTBHS MHHOHCKATesNs.

HecnoxHble MHHOHCKaTe/NH MOXHO H3TOTOBHTb CaMOCTO-
ATeNbHO WJHM B IIKOJIBHOM KpyXKKe. MBI pacckaxeM o ABYX
CaMoOIeNbHbIX KOHCTPYKUHSIX MHHOHCKaTesem.

fpocroi MuHOMCKATENDb

Cob6path mpocTeHIINH 3J€KTPUYECKHA TeHepaTop MOXKHO
H3 3neKTpuyeckoro 3BoHKa. CaM 3BOHOK NSl MHHOMCKaTens
HCNONb30BaTb Heab3sl, HO ecJH B3ATb JeTalH, H3 KOTOPhIX
o coGpaH, H A00aBHTb K HHUM OJHH TPaH3HCTOP, KOHMEH-
caTop, HayIIHHK- 1 GaTapefiky 1.5 KapMaHHOro ¢oHaps, 10
MOXHO cleNaTh NpocTefilivii MHHOKCKATeNb Aas urpnl «Haii-
AW «MHHY» B 3aKpPbITOM NOMeIUeHHH.

[MpuHUMNHanbHAA cXeMa MHHOHMCKaTels H3o6paxena
Ha pucyHke 1. OTo mpocrefimuii LC-reHepatop Ha OXHOM
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Puc. 1. [IpuHitiiHa.iviidst cxema
NpPOCTOr0 MHHONCKATEAR

Tparcqpopramap Tp,
O6momnu fu it

Cunobpie auruu
MAHUMHOZO NOAK

Puc. 2. Tpaucpopmatop 6es spma.




TpaHsuctope. Tpi—3to tpaHchopmarop, Haxoisuuiica B
3BoHKe. T1— TpaH3HCTOP, B KauecTBe KOTOPOro Moxet Obl1b
HCIIOAb30BaH JI060# MOJNYNPOBOLHUKOBLIA TPHOA ¢ KO3Ddu-
LLHEHTOM ycunenusi Goabiue 15. Tag — ronosHbie TenedoHbI
(naywnuku TOH-2), xenarenbHO BHICOKOOMHBIE, C CONPOTHB-
nexueM o6motku 1600 om. OnHaKO MOXKHO HMCIOJNbL30BaTh H
HAyLUIHHKH C cOmpoTuBJeHHeM o6MoTKH 60 om kaxawii. Ta-
KHE HHM3KOOMHble W BLICOKOOMHbIE FONOBHble TededOHBbI Bbl-
NycKaeT Halla MPOMBIIJIEHHOCTb.

['enepaTtop MHHOHCKaTeasl cOGHPAIOT B KOpNyce OT 3BOH-
ka. Tpancpopmatop 3BoHKa Tp: ciefyer pasobpaTtbh U yna-
JUTb ApMO (mepeMbluky, 3aMmbikalomyio L-o6pasHuiii cep-
Ie4YHHK). DTO HeoOGX0IUMO AJSl TOTO, YTOGH FeHepaTop, HMest
cepleyHHK TpaHcHopMaTopa HE3aMKHYTHIM, GBI 4yBCTBHTE-
JieH K TMPHOJHKEeHHIO MOCTODOHHHX (peppOMAarHUTHBIX Npej-
MmetoB. Koraa takoit cepneuHuk mpubauxKaercd K mpeaMmery
n3 (GeppOMarHUTHOrO Martepuana, MeHseTCsl UHIYKTHBHOCTb
TpaHcopMaTopa, a CJAeA0BaTebHO, H YacToTa KosieGaHHil
reHepaTtopa (puc. 2). Ha 3Tom cBoficTBe M OCHOBaHO HAeficT-
BHe MpocTelillero MHHOMCKATENs.

Ha pucyHke 3 nokasaHbl jerajid redepatopa MHUHOHCKaA-
Tensl B cOGpaHHOM BHJe.

Bce coenuHeHHs1 MeX/Jy AeTaJisiMH TeHepaTopa NpOHM3BO-
JIAT KODOTKMMH OTpPe3KaMH MOHTaXXHOIO MPOBOAA, KOHIbI

Puc. 3. MuHouckartesb B cCoOGpaHHOM
BHIC.



Puc. 4. BHewHH# BHA mpOCTOrQ
MHHOHCKaTeJd.

KOTOPEIX B MeCTaX COeJZHHEHHs 00s3aTelibHO TNponauBaior
OJIOBSHHBIM MDHIIOEM.

B 3akpbITOM MOMeLIeHHH «MHHY» NPAYYT MO OTCTaBUIHE
OT CTeHbl 0060H, HAKPHIBAIOT KOBPOM, JHHOJeyMOM uJH Oy-
Maro#.

Fny6oxko npATaTh ee HeMb3sl — B CTEHAX H MOJY 3JaHUH
MOTYT HAaXOJHTbCSI [OCTATOYHO OGosbliive MeTaJJHuYecKHe
TpeAMeTH (FBO3JH, KOCTBLIM, CKOOBI MM apMaTypa xeae3o-
GeToHa), KOTOpble GyAYT MeWAaTb MOUCKY.

«J1anbHOGOAHOCTbY HAIller0 MUHOUCKATENsl He MpeBbllla-
et 2—3 cx. Bcee, uto cnpsitaHo ray6xe, 0OGHAPYKHUTb UM He-
BO3MOXHO.

Kopnyc 3BoHKa, B KOTOpoM co6paH MHHOHCKaTe]b,
YKpPEnnd10T Ha AePEeBAHHOA MM METaJJHYECKOH pyuke JAJH-
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Hofi 80—100 cm u Brawuaior HaywHHku (puc. 4). Ilocae
5TOro MPHCTYNAIOT K HaJaXKHBAHHIO BCErO YCTPOHCTBA.

[Ipexxae Bcero cieayer npoBepHTb NPAaBHJIbHOCTb COEIH-
HeHuil. OueHb yacTo omMOKa B MOHTaXe MOKET NMPHBECTH K
TOMY, YTO MUHOHMCKaTesab He Oyler paboTaTe WJH IPH BKJIO-
ycHHH GaTapeH NMHTaHHsA TpaH3ucTop Oyaer ucmopyeH. Tosb-
KO y6eIMBIIHCh, YTO BCE JETaJH COELHHeHbl TOUHO MO CXeMe,
MOXHO mojkJawouath Gatapeio nuraHus. Ecau Her omu6ox
B MOHTaXe H BCe JeTaJH HCIpPaBHbl, B HAYIUHHKAX AOJXKeH
OLITb C/LILIEH POBHLIA 3BYKOBOH CHIHAJ (TyJeHHe HJH ITHCK).
Ho storo Moxer u He ObiTh. TOrza ciefyer NOMEHATb Me-
cTaMu KoHUBl o6MoTKH /] TpaHchopmaTopa Tpi )Kenaemyio
BbICOTY TOHA MOAGHPAIOT H3MeHeHHEM eMKOCTH KOHAeHcaro-
pa Ci.. MHorja eMKOCTb KOHJIEHCAaTOpa NPHXOAHMTCA YBeJH-
YHBATb HJH YMEHbIIATb B HECKOJBKO pas.

Ho6GuBmKCh yCcTOHYHBOH paboOTHl reHepaTopa, HHXKHIOWO
yacTb KOpIyca, Fie HaXOAATCA BBICTYINbI CepeyHHKa TPaHC-
tdopmaTopa, NpuGAUNKAIOT K MeTaJJHyecKoH miactiuHe. ToH
3ByyaHHs Oyjer pe3ko m3MeHsaATbcs. UeM Oamke Oyner Ha-
XOJHMTbCS METAJIMYecKasl MIacTHHA K BBICTymaM CepieyHH-
Ka, TeM CH/IbHEe M3MEHHMTCS TOHAJbHOCTb 3BYYaHHS.

Y6enuBunch B uCIpaBHOA paboTe reHepaTOpa MUHOUCKA-
Te/s, HUXKHIOIO YacCTb €ro KOpNyca 3aKpbIBalOT TOHKOH mJa-
CTHHOH M3 reTHHAaKCa, TEKCTOJIMTA HJH IJIOTHOrO KapTOHA H
NPHCTYNAOT K OTBICKAHHIO «MHH», 3aMAaCKUPOBAHHBIX B IO-
MeIleHHH.

Ecnn y Bac HeT 3BOHKa, KOTOpDBI MOXKHO mepeienartb
B NPOCTeHLIHA MHHOMCKaTe/b, AJS 3TOH LeJH NMOJOAIET He-
Gosbwon TpaHchopmarop. OueHb yn06GHO HCMONB30BAThH Bhbi-
XOAHOH TpaHcPOpMAaToOp OT CETEBOro JIAMIOBOrO paauONpH-
emHHKa. TpaHcdopmartop cienyer akKypaTHo pasoGparto,
y4aJHTb BCe NPAMOYTOJbHbBIE MJACTHHBI, OCTABHB TOJbKO
lil-o6pa3uble, H 3aTeM cCHOBa cobpaTb. BropuyHyio 06MOTKY,
BLIIIOJIHEHHYIO TOJICTLIM NPOBOAOM H cofepxaiuywo 80—
120 (uHoraa Gosblile) BUTKOB, HCMOJB3YIOT B KayecTBe KO.1-
JeKTOpHOil 06MoTKH (o6MoTku [ Ha pucynke 1). O6moTka ¢
OONMBIIAM YHCIOM BHTKOB H3 TOHKOI'O NMpPOBOAA B MHHOHMCKi-
tese Gyner o6moTkoit /1.

Kopnycom a5 Takoro MHHOHCKATeNs MOXKET CAYXKHTb
xecTaHasa 6GaHka M3-NIOJ JeleHUO0B, GyTaAsdp OT peje THma
MKY-48 unu nmo6oit Apyroil, noAXOASALIHIA N0 pa3Mepam.



Hacrosmumuii MuHOMCKaTENb

Bo Bpems BOHHbI 66/bLIYIO YaCTh MHH CKPBITHO yCTadau-
JMBAIOT HA IOPOraX, MHHHPYIOT Liesble MOJH, JeCHble U Top-
nble Tponbl. [103TOMy MHHBI HY2KHO YMeTb HAXOJHTb HE TO/b-
KO B 31aHUAX, HO U HA OTKPBHITOH MECTHOCTH.

MuHouckaTenb 175 MOUCKA «MHH» B Halled Hrpe Ha OT-
KPbITOH MECTHOCTH H0.)KeH ObiTb 6osee 4yBCTBHTEIbLHBIM.
C ero noMolilbio Mbl T0JKHbB 06OHAPYKUBATb «MHUHBI», COPS-
TaHHble B 3eMJje Ha ray6Gune go 10—15 cm. Takoit mMunomuc-
KaTeJb COIEPXKHT yXKe He ONMH, a Ba reHeparopa 3JEKTpH-
yeckuX KoseGaHHA M CMecHTeJb. ['eHepaTOpbl M CMeCHTe/b
cOOHpAIOT TaKXKe Ha TPAH3UCTOpaAX.

B npocrom MHHOHCKaTese reHepaTop cO34aBaJjl 3JEKTPH-
yeckue KoseGaHua HH3KOM (3BYKOBO#) yacTOTh. B MHHO-
MCKaTene C ABYMs reHepaTopaMu Jyullle HCHOJNb30BaTh Go-
Jiee BbICOKHEe yacToTsl, pas B 10—100 Bbilue, yem B npocToM
muHOHCKaTene. [lpubGauxkeHne Meranauyeckoro npeaMera
(MHHBI) K BBICOKOYACTOTHOMY reHepaTopy Bhi3biBaeT 00.ib-
liMe H3MeHEeHHs 4YacTOThl, YeM B CJy4Yae HH3KOYACTOTHOro
reieparopa. MuHouckaTenb CTAHOBHTCA Gosiee YyBCTBHTE/b-
HoiM. Ho y BbICOKHX yacToT ecTb GO/bLIONR HEAOCTATOK — Mbl
He MOXEeM HX YC/bIlATh.

Jlnst Toro 4to6bl MOXKHO GblIO OGHAPYXKHUTb HA CJAYX H3-
MEHEHHs 4YacTOThl BbICOKOYACTOTHOTO reHepaTopa NpH HPH-
GJIMKEHUH er0 K MeTasJIHYecKoil MHHe, HeoGXOAHM BTOPOi
Takoi ke reHepatop. l3aMeHeHHe 4acTOTH MepBOTrO reHepa-
TOpa Mbl CMOXKEM ycabiaTh 6saroaaps 6HeHHSIM, BO3HHKAIO-
IIHM B CMECHTeJe, €CIH Ha Hero moaaTh HalpsKeHHA BLICO-
KOH 4acToThl, MOJyyaeMble OT NEPBOrO H BTOPOro reHepa-
topoB. Orcioga CTaHOBHTCS MNOHATHBIM M  Ha3HAUEHHe
CMECHTeJIA.

UTo6bl MOHATH, UTO Takoe GHUEHUs, BCIOMHHTE, KaK Ha-
CTPAMBAIOT CTPYHHbIE MY3biKa/lbHbie HHCTPyMeHTHl. Hacrpoit-
ILHK MHAHUHO HJIH POSJIA NMOJb3YyeTC KaMepPTOHOM — npHGo-
POM, H3IaIOIIUM 3BYK CTPOTO ONpEleSeHHOr0 W MOCTOAHHOTY
TOHa. 3aCTaBHB 3By4YaTb KAMEPTCH (MepBblil reHepaTop 38Y-
Ka), HacCTPOHIIHK HAXKHMAaeT KJaBHIIY, COOTBETCTBYIOLLYIO
onpejeNeHHOH HOTe, CTPyHa HHCTpPyMeHTa Koael.ercs, H3-
naBas 3ByK (paboraer BTOpOli reHepatop). Ecau 3BykH,
nosyyaeMble OT KaMePTOHa H CTPYHbI, COBNAAAIOT MO TOHY,
TO €CTb OHU OJIHHAKOBbLI 110 YACTOTE, HACTPORILUK YETKO yJIaB-
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JNMBaeT CBOHM yXoM (cMecHTeseM) pe3KOe yMeHblLIeHue CH-
Jbl ¥ 4acToTel 3ByKa. ITponcxoaut 3To orToro, uto mpu ciao-
JKEHHH ABYX KoseOaHUil C OIHHAKOBOH 4acTOTOMH CyMMapHble
xoseGaHus TOJYYaloTC OYEHb BLICOKOH HJIM OYeHb HHU3KOM
yacroTel. Kpome TOrO, B pesysbTare 1oayyalorcss KonebaHus
C yTPOEHHOH, YYeTBEpeHHOA U T. [. YacToTaMH. DTH Koseba-
HUS HEBE&JIMKM, U Mbl HX CJBIIINM OYeHb cjabo.

Hacrpofiluvk opueHTHpyercs Mo pasHocTH yacror. Pas-
HOCTb paBHa HYJIO, ecH 4acToThl cosnapgatoT. Takoe sBie-
Hue, POUCXOJsILee, KCTaTH roBops, C J06bIMu (3JeKTpHYe-
CKHMH, MEXaHHYECKHMH, 3BYKOBLIMHU H IPYTUMH) KosneGaHus-
MH, U NOAYYHJIO Ha3BaHHe HYJeBbHIX OHeHHuH.

Ecau gactoTel kone6aHui CTPYHBl U KaMepTOHA HEOAH-
FAKOBbl, HACTPOMNILHK CJALIIINT Pa3HOCTb KoJeOaHHil CTPYHDI
It kKameptoHa. Hardarusas uam ocnabass cTpyHy, oH HoGH-
BAeTCsl COBMNAJEHHs 4YaCTOT KaMepPTOHAa U CTPYHBI, TO €CTh
NoJIy4aeT HyseBble GHEHNS MeX1y COOCTBEHHBIMH YaCTOTaMM
KaMepTOHa M CTpyHbl. Ecan cknagpiBaTh B cMecHTese 3J1€K-
TpHuéCKHe Kosie6anus, To Habmonaercs Ta xe KaptuHa. [Ipu
paBeHCTBE 4acTOT FeHEPATOPOB MOJydaeTcs pa3HOCTHas ya-
crorta, pasHas Hysmo. Ilpu pabore renepaTopoB Ha pasiuy-
HbIX YacTOTax B pe3y/bTaTe MOJYy4YaeTcs 4acToTa, paBHas
Pa3HOCTH YaCTOT ABYX T€HEpaTOpOB.

B Hamem MUHOHCKaTeJe NIePBEIfl 3JE€KTPOHHBI FTeHepaTop
paboraetr Ha uyacrore 465000 ey (465 xey). Dto o3Hayaer,
YTO B HAarpy3Ke reHeparopa Mbl nosyyaeM KosaeGaHHsS 3Jek-
TPHYECKOTO TOKa C 4acToToH 465 Teicsy pa3 B Munyty. Ecan
TaKHEe KOJie6aHHUA MOJaTb HENOCPEICTBEHHO B HAYIIHUKH, TO
Mbl HUYETO He YCJABILINM: YeJI0BEK He MOXKET CJBIIIATh 3BYKU
¢ yacroroit Gosee 15000—20000 kosneGaHuit B CeKyHAY
(15—20 xey). Bropoii renepaTop MuHOMCKaTens paboraer ¢
uacroroit 470 xey. Ecan xoneGaHus nepsoro u BTOPOro re-
HepaTOpPOB CJOXKHTb B CMeCHTes]e, TO Ha BBIXOJ1e CMecHTess
MLl MIOJIyYHM Da3HOCTHYIO YacTOTY: '

470 Key — 465 xey = 5 Key.

Bor aTH KonebaHHs yxKe MOXKHO [IOAABAaTb B HAaYIIHHUKH,
JBYK C 4aCTOTOH 5 Key Mbl XOPOLIO CJIBILIHM.

ITocmorpuTe Ha pucyHok 5. Ha nem nokasaHo, kak coequ-
HSIOTCS TEHepaTopbl U cMecuTeJb. ECaM KaTyWIKy KOHTypa
sroporo reseparopa (Ne 2) mpuGIHM3HTL K «MHHE», HHAYK-
THBHOCTb KOHTYpa (Kak M B IPOCTOM MHHOHCKaTeje) H3Me-
HUTCA, & CJeJ0BaTeJ]bHO, U 4aCTOTa reHepatopa OyIer HHOII,
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Puc. 5. Baok-cxeMa HacTOsILLEr0 MHHOHCKaTeJs.

H pa3HOCTHAsl yacrora cpasy e OylerT 3aMeTHa Ha CJIyX.
Uem 6suxke OyIer HAXOAHTHCA KaTylLIKa BTOPOro reHepaTopa
K KMHHE», TeM CHJIbHee H3MEHHTCSl TOH 3ByKa B HaylIHHKaX.
Moxer paxe HACTYymHTb TAaKOH MOMEHT, KOrja 3BYyK Oyaer
HACTONbKO HH3KHM, YTO Mbl NEpecTaHeM ero C/abaTh. JTO
Cy4MTCA, KOTJa KaTyllKka BTOPOro reHeparopa npH6/Iu3nTCA
BIJIOTHYIO K «MHHE» H PA3HOCTb YaCTOT T€HEPATOPOB CTAHET
COBCEM He3HaYHTe/bHOH, TO ecTb KOrja Mbl OGHApYKHM Me-
CTO, I'le CIPATAHA <MHHAY.

IlpuHuHNHanbHAs cxeMa OZHOrO H3 BapHAaHTOB MHHO-
HcKaTesns u3obpaxeHa Ha pHcyHke 6. [lepBrlit renepartop, ya-
CTOTa KOJeOaHHH# KOTOPOro NOCTOSSHHA H paBHA IIPHMEpPHO
465 Key, cobpan Ha Tpansucrope T1. Cxema Takoro resepa-
TOpA MOJYYHJIAa Ha3BAHHE eMKOCTHOH TPeXTOUKH, TIOTOMY YTO
BCE TPH 3J1eKTPOJa TPAH3UCTOPA NMOAK/IIOUEHB! K KOHJeHcaTo-
paM, ¢ noMoOLbi0 KOTOPbIX CTAHOBMTCH BO3MOXHOH paboTa
reseparopa. Uacrora reHepHpyemblx KoJeGaHHil HanpsKe-
HHA  ompejesseTcd  BeJMYMHAMH  3JEMEHTOB KOHTypa
L:C> Cs Cs. Pesucropnl Ri, R: u Rs cayxar s co3maHHs
ycroiuuBo#i pa6oTel Tpanaucropa Ti. C noMOMIbIO 3THX pe3u-
CTOPOB Ha 3JIEKTPOJbl TPAH3UCTOPA NMOAAIOTCA HEOOXOANMbIE
HaMpsiKeHHs NUTAHHSA, YTO MO3BOJISET MOJYUYHTL ONpeneseH-
HbI pexuM paboThl TpaHsucropa. Kpome 3rtoro, ykasaHHble
pe3ucTOpLl CO3LAIOT TaKHe YCJO0BUSA PaGOTh TPAH3HCTOPA, UTO
reHepaTop MOXKeT paGoTaTh NpPH 3HAYUTENbHBLIX KOJeGaHHAX
OKpYyXKaioWed TeMnepaTypbl. A 3TO OYeHb BaXKHO, TaK Kak
MHHOHCKATe/H HCNOJNb3YIOT H B 3HMHIOIO CTYXY, H B JIETHIOIO
xKapy.

Kak Mbl yxe roBopunu, yacrora kosebanuil, passuBae-
MbIX NepBbIM reHepaTtopoM, paBHa 465 xey. MoxHO B3ATbL
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ancMeHTHl KoHTypa® Li C: jpyrne, W Toraa reHeparop
6yner paboraTh Ha HHBIX 4acToTax. Mbl B3sLIH 3Ty 4acTOTY
HCKJIIOYHTEIbHO H3-3a TOTO, YTO KATYWIKH HHAYKTHBHOCTH
115 paGoTbl B TaKOM KOHType MOMKHO TPHOOGpPECTH B Ji0-
60oM paguoMarasHHe HJH B3fiTb H3 CTaporo palHOMpueM-
HHKA.

HanpsxeHue ¢ Takoil 4acTOTOH BbIAE/NSAETCH HA Pe3UCTO-
pe Rs u uepe3 xougencarop Cs mnocrynaer Ha CMecHTelb,
coGpanHbifi Ha Tpausucrope T2 Konmencarop Cs Heo6xoaHM
IS TOro, uyToObl MOCTOSIHHOE HAaNpsiXKeHHe OT HCTOYHHKOB
TIMTaHHA He IIONAJo yepe3 pe3ncTop Rs Ha IMHTTep TpaH3HC-
topa Ti ¥ He HapYIIHJIO HOPMAaJbHYIO pabGoOTy MepBOro reHe-
paTopa.

Pesucrop R: u kongencatop Cs oGpa3ylor sueiiky pas-
BSI3LIBAIOLLET0 GHABTPA, NPENOTBP AL AIOLIEr0 BAHAHIE ONHO-
ro resHepatopa Ha jApyroii. Beab uacToTh, Ha KOTOpBIX
pa6oraior o6a reHeparopa, He OuyeHb OT/IHYAIOTCA OAHA OT
ApyTro#, H, ecnu He Oyaer passs3biBaiouero ¢uabTpa, 06a
redepatopa 6yayr paboTtaTb TOYHO Ha OJHOH yacrore, H MH-
HOHCKaTeb Gyaer Ge3nefcTBOBATH.

Onnoft siuefikn GUAbBTPAa MOXKET OKa3aTbCci HeHOCTa-
TOYHO, MO3TOMY MO APYTYIO CTOPOHY CMeCHTeJsl YCTAHOBJIEeHa
ele ojHA fAiuelKa, cocrosulan H3 pesucropa Rr u KoHgeHca-
Topa Cr.

Bropo#i renepatop co6paH mo TaKo# Ke cXeMe, 4YTO U
nepBbIH, ¢ TOH JHIIb pa3HHLEH, YTO YaCTOTa HACTPOHKH ero
MOXKeT H3MEHATbCA B HeGOJbLIMX INpefejdax C NOMOLIBIO
KOHJeHcaTopa nepeMeHHoH eMkocT™d Cu. DTHM KOHJAeHcaTo-
pPOM MOXHO HAaCTPOHTb BTOPON TI'eHepaTOp INpPH OTCYTCTBHH
«MHHBI» TOYUHO Ha yacToTy mnepBoro. baarogaps HyneBbIM
6HeHHAM 3BYK B HaYIIHHKAX B 3TOM CJydae HCUe3HeT.

BropelM oTiHuUHeM reHepatopa, cOOpDaHHOTO Ha TpaH3H-
crope Ts, ABAfETCH KOHCTPYKTHBHOe O(pOpMIEHHe KaTyIIKH
HHAYKTHBHOCTU L2 ero pe3OHaHCHOTO KOHTypa. JTa KaTyllKa
BbINOJIHEHA B BHae Goabluol, nuamerpom 20—35 cm, kpyr-
JIOW paMKH, YKpeIJIeHHO!H Ha JepeBAHHOH IUTaHTe.

ITepeMeHHOe HampsxKeHHe CO BTOPOrO TeHepaTopa Mo-
1aercs Ha cMecHTeJb uepe3 KoHaeHcatop Cuo. Pesuctopsl Rs
H Rs OTHOCATCH K CMecHTeNi0 H 0GpasyioT Takoi ke AeJH-
TeJIb HanpsiXKEeHHs MHTaHHSA, Kak B pe3HcTopsl Ri u R: B nep-
BOM reHeparope H Rs, Rio BO BTOPOM. DTOT Je/HuTelb HyXeH
AN CO31aHHsT HeOOXOAHMOro pexcuMa paboTbl TpaH3HcTOpa
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T: cmecntensn. Harpyskoft cMecutensi cayxXat rojiopHble Te-
nedounl (HaywHuku) Tag. Kpome yHkumit cmemmuBaHus
3/MEKTPUYECKUX KoseOaHuil OT ABYX reHepaTopoB, CMECHTENb
ellle U YCHJAMBaeT CyMMapHble KoneGaHus, 4TO [enaeT 3BYK
B HaylIHMKaX Gojiee TPOMKUM M OTYETJIHBBIM.

Karywky L: npu mnoucke <«MHH» MepeMeLIaloT BIOJb
uccaelyeMoll noBepxXHocTH. Kak ToIbKO psAIOM € KaTYHIKOMH
MOABJIAETCA METAJIHYeCKasi «MUHA», GJH30CTb MAaCCHBHOLO
MEeTaJIJINYecKOro npeaMera MeHseT HHAYKTHBHOCTb KaTyLIKH,
a c1e10BaTeNbHO, MEHSIETCS M 4acToTa KoseOaHHi, reHepH-
pyeMasi BTOPbIM FeHepaTopoM. DTO H3MEHEeHHEe YacCTOThl ML
OTYETJNHBO CJBbILIMM B HAYWHHKAX Npu npubjuKeHUH K
«MHUHE».

Hrak, Ham MuHOMCKaTeab paboTaer caenyiouM obpa-
3oM. Ilpu BkioueHuu nuranus (Garapes KBC-J1-0,50 ot
KapMaHHoro (onaps uau Gartapes «Kpona» or maJjoraba-
PHTHOTO TPAH3UCTOPHOTO MPHEMHHMKA) C MOMOILLIO BHIKIIO-
yateass Bxi o6a reHepatopa HauuHaioT paGoraTb. Boicoko-
YaCTOTHOE Hamnps:KeHHe ¢ reHepaTtopa, co6paHHOro Ha Tpai-
auctope T1, yepe3 kongeHcatop Cs mocrynaer Ha 6a3y cme-
curens (tpansucrop I2). Ha Gasy artoro ke TpaH3ucropa
yepe3 KoHAeHcatop Cio MOCTYNAOT U BbICOKOYACTOTHHIE KO-
ne6GaHus OT, reHepartopa, co6paHHOro Ha TpaH3ucrope Ts.
B Harpyske cmecuresns-ycuaHuTesnssi oO6pasyloTCs M CyMMa I
Pa3HOCTb U MHOrO JPYTHX -KOMOMHALMOHHBIX 4acCTOT B pe-
3yJbTaTe CJAOXKEHHs IBYX BHICOKOYACTOTHBIX KosebGanui. Hac
MHTEpecyeT TOJbKO PAa3HOCTb 3TUX KojeOGaHHH, KOTOPYIO Mbl
CMOXKeM YCJbIIIAaTh B HayUIHHKAX.

YMeHbmeHne unn yBenuueHue pasHOCTHOH 4acCTOTH Mpo-
H30HJeT TOrAa, Koria KaTyllka HHAYKTHBHOCTH Pe30HaHc-
HOTO KOHTypa BTOpPOro reHepatopa Oyaer NpHOGIHMKATLCS
K pasbICKHBAaeMOH «MHHE».

KopnycoM MHHOHCKaTenss MOXKET CJOYXHTb Ji06as niaact-
MaccoBasi, JepeBsgHHAas UM MeTaJIudeckas kKopoboyka pas-
vmepamu 108 X 68 mm. OueHbp yno6HO MOMECTHTb MHHOHCKA-
TeJNb B [J1aCTMAaCCOBOM KOpIyCe OT KaPMaHHOTO NpHeMHHKA.
Takue xopmyca uMeloTcsl B mpojaxe.

MoHTaxX MHHOUCKaTesas H Bce €ro Jeraji, KpoMe KaTyll-
KM L2 ¥ HaylHWKOB, pa3MelleHbl Ha TeTUHAKCOBOH maare
pa3mepamu 57 X 45 mm u tonuunoit 1,5—2,0 mm. Jns mou-
TaXKHOH MJIaTHl MOXXHO HMCIOJb30BaTh JIOGON Apyro# JHCTO-
BOH H30/IIHUMOHHBLIA MaTepuaJ, faxe TOHKY ¢aHepy.
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Puc. 7. Monraxuad naata MHHOUCKaTe/sl,

PasMmepbl MOHTaXKHO# MJaThl caefyeT BuIOHpPaTb B 3aBH-
CUMOCTH OT BeJHYHHBI (QyT/aspa, B KOTOPBI MOMELIAT MH-
HOMCKaTeab. BHeWwHHH BHA NaaTel ¢ AeTansiMH MHHOHCKa-
Tens MOKa3aH Ha PHUCYHKe 7, a Becb MHHOHCKAaTeJlb— Ha
pucynke 8.

M3roToBnenne MHMHOMCKaTesnss HAYMHAIOT C 3arOTOBKH
MOHTaXXHO# maTel. BeIMHIMBAOT M3 JIHCTOBOrO MaTepHaja
naary no pasMepaM 3aroToBkH (puc. 9) M 3aTeM npocBepJH-
BAlOT BCe OTBEPCTHSA, YKa3aHHble Ha 3TOM yeprexe. B oTsep-
crua guamerpom 1,0—1,5 mMm 3a6HBAOT MOHTAXKHBIE LITHIPb-
KH HJAH MHCTOHB. ILITBIDBKM MOXCHO H3rOTOBHTH M3 MEIHOIl
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Puc. 8. Buemnuit BUA HacTOsNIEr0o MHHOHCKATeNs.

AyKeHOH MpoBOJMOKH. K 3THM IUTHIpbKAM MPHIAHBAIOT CO-
elMHUTEJNbHble IPOBOJA HJH BbIBOAH Jerasneii. [IpH uaroros-
JeHHH OOJILLIOTO KOJIHYecTBAa MHHOMCKAaTesell OueHb y@oGHO
HCMOAbL30BATb MEYATHbIH MOHTAX.

Bce peranH, Bxonsuiie B MHHOHCKAaTelb, 33 HCKJlIOUe-
HHeM KaTywek Li u L2, ¢paGpuuHble, HMeIOLUIHECS B IIHPOKOi
nponaxe. Katymka Li cogepxur 200 BUTKOB mpoBoja, Ha-
MOTaHHbIX 6e3 kapkaca. HamoTka THma «yHHBepcasb» mpo-
BoaoM [13JIIHO 0,1. B naHHOi KOHCTPYKIIHH HCHOJB3YeTCs
OlHa CeKLUMA OT KOHTYpa NPOMEXYTOYHOH 4acTOTHl NMpHeM-
Buka «Pekopn» craporo Beinycka. MoxHo karywky L us-
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Puc. 9. Pa3mMeTka MOHTaXIION MaaTsl.

FOTOBUTb caMocTosiTenbHo. ast sToro Heo6XoAUM Kapkac U3
moboro H30/5UUOHHOTO MaTepuana. Jluamerp Kapkaca
12 mm. BHyTpu Kapkaca AoJaKeH ObITb MOJACTPOCYHBIA ¢ep-
pUTOBBIN MM KapOOHHJABHBIA cepieyHuk. Ueprex Kkapkaca

nokasaH Ha pucyHke 10.

Karymka L: Heckoabko He-
o6bluHOM KOHCTpyKuuu. Ona Ha-
MoTaHa 6e3 kKapkaca. [duamerp
HaMOTKH 350 MM, YUC/IO BHTKOB
14, nposox I13J1 0,25.

B cBsiau ¢ Tem, yTO 3Ty Ka-
TYUIKy B mpoLecCe MOUCKA «MHUH»
Mbl OyJeMm [MepeMeliaTb BAOJb
MOBEPXHOCTH 3eMJ1H, YacTo 3aje-

Basd 3a pa3jHuyHble HEPOBHOCTIH .

NoyBbI, ee caeAyeT 00epHYTb He-
CKOJIbKHMH CJIOSIMH HM30JIALLUOH-
HOH JIeHTbl IUGO MOMECTHTDb B 3a-
IHTHYI0O O0GOJIOYKY, BbIMOJHEH-
HY10 U3 0O0JIOUKH KOAKCH a/JbHOT0
Kabeas uau Jgwboro  apyro-
r0, HMEIOUero XJOPBHHHJIOBYIO
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Pune. 10. Ueprex kapkaca Katyu-
KH renepatopa.



nsoasnuuto. Karywky L: ciaegyer ykpenuTb Ha JcpeBSIHHOM
peiike anuuoit 80—100 cm. Korga OyayT rorosbl nmaara, Ka-
TYLIKH HHIYKTMBHOCTH H BCe [eTalH AJAs MHHOHCKaTeJs,
MOKHO MPUCTYNaTh K MOHTaXYy.

[Tpexxpe yueM npunauBaTh AeTanH, cleiyer yOenuTbcsi B
ux ucnpasHoctH. [Tocsie okoHUaHHA MOHTaXa, TO €CTh Koraa
Bce geTanu OyAyT yCTaHOBJEHbl Ha CBOM MECTa H COeJHHe-
Hbl MOHTaXXHBIMH NMpPOBOJaMH, HE0OX0AMMO MPOBEPUTHb Npa-
BUJBHOCTb MOHTaXa, €ro COOTBETCTBHE MNPUHIIMIUAJNBHON
cxeMe. TosbKo yOeqHBIIMCH, YTO BCE COEJMHEHHS CjejaHbl
MpaBUAbHO, MOXKHO BK/IIOYAaTh HCTOYHHKH MHTaHHS U MpH-
CTynaTh K Ha/llaXXMBaHHIO MHHOHMCKaTe/sl.

OO6blyHO NpH HcOpaBHBIX fNeTadfX W NPaBUIBHOM MOH-
Ta)ke MMHOMCKaTe/lb HauHHaeT paborath cpa3y. Ecau xe re-
HepaTopbl He paboTaloT, HYyXKHO OTCOEIHHHTb BTOPOMH reHe-
paTop OT CMecHTe/s, a2 B KOJNJIEKTOPHYIO lieNb TPaH3UCTOpa
epBOro reHeparTopa BKJAIOUYHTh MHAnHamnepmerp (puc. L1).
Torna, eciM 3aMKHYTb HaKOPOTKO KAaTYWiKy Li HIH KOHIEH-
catop Cs, KONJIEKTOPHBIA TOK JOJKEH pe3Ko BO3pacCTH.

3acraBuTh paboTaTh TreHepaTOpP MOXKHO H3MEHEHHeM
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Puc. 11. CxeMa BKJ/IOUEHHS MUAJHAM-
nepMerpa NpH HacTPOiikeé MHHOMCKa-
Tensl.



BeJIMUMH COMPOTHBJIEHHS pe3UcTOpa Ri U eMKOCTH KOHAEHCA-
topa Ca.

HanaxuBaHHe BTOPOTO reHeparopa NPOU3BOAUTCS TOUHO
TaK Xe.

Ecau o6a resepatopa paGoTalOT M UX YACTOTHl HEMHOTO
OT/IMYAIOTCS OfHA OT APYroi#, To B HaylHHKax OyAeT Cibl-
weH caabblii 3ByK BbicOKOro ToHa. IIpu npuGamkeHun Ka-
TYIIKH L2 K KaKOMY-1460 MeTa/l/H4eCKOMY (eppoMarHHTHO-
My TIpeIMETy BBICOTAa TOHA MOJKHA 3aMETHO CHHKAaTbCSl.

IMoacTpoliky 4acToTel BTOPOro reHepaTopa B HeGOJbIINX
npefenax MOXKHO MPOH3BOAUTb C MOMOIUBIO KOHZEHCATopAd
Cu. Ecnin oba reHepatopa HacTpPOHTb Ha OJHY 4YacToTy, TO
NpH OTCYTCTBHH «MHHBI» 3BYKa B HayILIHUKaXx He GyJeT CabIl-
Ho BoBce, IIpn mpuGIMKEeHHMH KaTyWIKH L2 K «MHHe» B Ha-
yIIHHKaX MOSIBHTCA 3BYK, TOH KOTOPOro GYyJeT CTaHOBHTBCH
TEeM BbIllle, 4eM GAHXKEe K «MHHe» OyJeT HaXOAHTbCA KaTyLlKa.

3aKOHYMB HM3rOTOBJIEHHE MUHOMCKaTeNss U HMcrnpoboBas
ero Ha yyeGHBIX «MHHAX», MOXKHO NMPHCTYNHTb K Pa3MHHHPO-
BaHHI0. EcaiM BBl He y4acTByeTe B BOGHH3HDOBAHHOM MOXOIC
MM Hrpe «3apHHUIa», TO MOXHO opranusoBath Hrpy «Haii-
IH <MHHY>. A

«Hafiin «MHHY» — HTpa KOJIJIEKTHBHAsS, ee MOXHO MpO-
BOJIHTb KaK B MOMEIIEHHH, TaK H HAa OTKPBITOH MECTHOCTH.
Jlnst Urpel HYXKHO COCTABHTD [BE KOMaHMABl H BEIOPATh XKIOPH.

YHucao ydacTHHKOB B KaX<IO# KOMaHJe NO/KHO ObIThb HE
6osee 3—5 yenoBek. B 3aBUCHMOCTH OT Ha/NHYHA MHHOHMCKA-
TeJedl MOMCK BeRyT JH60 Cpasy Bce YJeHH KOMaHAbI, JHO0
o OJHOMY Ue/NO0BeKY OT KaXkJo# koMmaHibl. B mepsom cay-
Yyae KaXKAbli YYaCTHHK HAXOJUT HEOrpaHHYEeHHOE YHUCJI0
«MHH», BO BTOPOM oOllee YHC/A0 «MHH» JOJKHO GBITh paBHO
YHC/IY YJCHOB KOMaHJbl H KaXKAblll YUaCTHHUK HUTPBbl HAXOMUT
TONbKO OJIHY «MHHYy». BoMrpoiBaer Ta KoMaHZa, KoTopas
GbicTpee «pa3sMHHHPYeT» OTBELEHHBIl y4aCTOK HA MECTHOCTH
HJIH B [OMEILEHHUH.

[Tepen HauanoM HrpBl CKPBITHO OT YYaCTHHKOB YJICHDI
XKIOPH yCTAHABJAHBAIOT H MAaCKHPYIOT «MHHBI». B moMeienud
IOMyCKaeTCsi «MUHHPOBATb» HE TOJBKO MOJBI, HO U CTEHB,
mebenb M apyrue npeamersl. HeoGXOAHMO TONBKO YYHTHI-
BaTb, YTO HEJIb3Sl XMHHBI» CTABHTb Ha OaTapeu HEHTPaJbHOrO
OTONIEHHUS], JINCTHl XKese3a, JBepHble MeT/H, PyYKH U Apyrue
MeTajnHyeckHe npeamerbl. Kak yxe ObLIO CKa3aHo, B Ka-
YeCTBE «MHH», yCTaHaBAHBaeMbIX B MOMEMIEHHH, MOTYT ObITh
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HCTIOJb30BAHBI KPBILIKH OT KOHCEPEHBIX 6aHOK, 0Gpe3KH JHc-
TOB KPOBEJIbHOTO keJe3a H JApyrHe MerajsHyeckHe MJIacTH-
HBl, KOTOpble OYeHb YA0OHO MAaCKMpPOBATb TOHKHM KOBPOM,
aucToM Gymaru, o6osaMH uaAH JHHoseyMoM. TimarenbHOCTDL
MaCKHpPOBKH LEJHKOM 3aBHCHT OT M306peTaTeibHOCTH 4Jje-
HOB XKIOPH.

Bosnee uHTepecHolt W HarasaHol Oyaer wurpa <«Hafinu
«MHHY» Ha OTKpPBITON MECTHOCTH. ¥4aCTOK MECTHOCTH pas-
mepoM 20 X 20 m pa3meuaroT KoablLikaMHu ¢ 6eueBKOH — 3T0
«MHHHOE» MoJjie, Ha KOTOPOM MAaCKHPYIOT COOTBETCTBYIOMICC
YHCJI0 «MHH». Bech yuacTrox AenfiT momojaM, onpeaeass me-
CTO NMOHCKA AN KaXKAoH KoMaHAbl. 3apbiBaTb «MHHbI» Iy6-
xe 10 cu He peKoMeHAyeTcsl, TaK KaK 3TO CHJBHO 3aTpy.l-
HHT MOMCK.

KoMaHngbl BbIXOAAT HAa CTapT M3 KakKoro-1ubo yKpHITHA,
rie y4aCTHHKH HTpbl HAXOH/IHCh BO BPEMs YCTAHOBKH H Mac-
KHPOBKHM «MHH». EcaM Kaxablii y4acTHHK MMeeT WHIMBH-
Iya/bHblii MHHOHMCKATe/b, MOMCK HAaYHHAIOT 00e KOMaHIbl
B NOJIHOM cocraBe. Hameniuuii «MHHY» BBIXOIMT U3 MIpBI Ha
cTapT, a cyapH (UKCHPYIOT BpeMs, 3aTpaueHHOe Ha MOUCK
KaxapiM vuactHukom. [ToGexnaer ta komaHna, cymmapHoe
BpeMs NOHCKAa y KOTOpoH OyneTr MeHbLie.

IIpn GosablioM uHCae KeNalOIWIHX NPHHATH y4dacTHe B
3TO#l Urpe MOXHO Ha6paTb TPHU-UeTblpe KOMaHHAbl, KOTOpbie
6yayT BeCTH NMOMCK OJHOBPEMEHHO Ha HECKOJbKHX OJMHAKO-
BbIX MO MJIOLIAaJAH «3aMHHHPDOBaHHBIX» yuacTkax.

ITpaBunaMu Hrpel MOXKHO NMpeayCMOTPeTb M JApyrue Ba-
PUAHTBI UCNIOJb30BAHUA MHHOMCKATeJ el ¥ HHON NOpsANoK Ha-
XOXIEHUS «MHH>.
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BECLLYMHbIA NMUCTONET

HayunTtbcsi MeTKo cTpe/isiTb M3 BHHTOBKH H IHcTOJeTal
Kro u3 Bac He meurtaer o6 3ToM? BcmomHHuTe, ¢ KaKuM BOC-
XHILIEHHeM Bbl CMOTPe/JH KHHO(MHJIBMbI HJH YHUTANH O HAWIHX
C/1aBHBIX CHaHmepax WJH O CTpeJKax-clopTcMmeHax, 6e3 nmpo-
Maxa nopakalolluX Leb.

[nsi mocTHxeHHs XOpPOIUMX pe3ynbTaToB B J1060M jene
HyAHa YINOpHas M JJHTeJbHAsi TPeHHpoBKa. B cTpeskoBoM
nene — oco6eHHo. Bocnosb3oBaTbcsi ycayraMp THPOB A
pPA3BHTHA HaBBIKOB XOPOLIEro CTpesNKa He BCerja BO3MOXKHO,
IToaToMy pekoMeHAyem BaM caMiIM H3roTOBUTb cebe 3jex-
TPOHHBIE MHCTOJET HJIM BHHTOBKY, M3 KOTOPBIX MOMKHO {10-
pa3uTh Ji06yio M:iwenb. Harnie opyxxue coBeplueHHO 0es-
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OMacHo, MOTOMY YTO BMECTO MYyJH OHO CTPeJIsieT JyyoM CBeTa.
370, KOHeuHo, He Ja3ep W Aaxe He rumep6o/iona HHXKeHepa
lapuHa, ¢ MOMOLIbIO KOTOPOrO MOMKHO MPOXKHUraThb OTBEp-
CTHS1 B caMoii ToJcToll 6poHe U3 MeTaana.

Yro6bl M3rOTOBHTL Hallle OpyXKHe M 000pynoBaTb HM
CTPeNKOBHH THP, Halo MMeTb Hebosbwoi Habop panuone-
Taje#l, 1aMnouKy u 6atapeio oT KapMmaHHoro ¢oHaps U ABO-
AKOBBIyKAYyio JuH3Y. CTpesb6a U3 TAKOro OPYXHf, KCTaTH
cKasaTh GeculyMHOro, He MeHee yBJieKaTe/lbHa, HHTepecHa
¥ nosesHa, yem u3 Hacrosuiero. Hayunsumuce noab3osatbcest
3/JeKTPOHHbIM OpyXHeM H 6e3 npoMaxa flopaxaTb M3 HEro
MHUIIEHb, BIOCACACTBHH Bbl CMOXKETe 3HAUHTEJbHO yClellHee
OBJIafieTh HACTOSUIMMH MUCTOJAETOM H BHHTOBKOI.

IIpu cnoptuBHOfi cTpenpbe M3 OOBLIYHOH BUHTOBKH HJH
MHCTOJIeTa 3amac MaTPOHOB Bcerja orpanHuued. Ha tpeHupo-
BOYHBIX CTpeabfax 0OBYHO BHIJAIOT DO NATb—IOECATb MaTpo-
HOB, 2 Ha COPeBHOBaHHUAX H Toro MeHbuie. Y3 anekTpoHHOroO
OPYXKHSl MOXKHO CTPeJATb CTO/NBbKO, CKOJbKO XOTHTE.

Hdns cTpenbbbl U3 3JIEKTPOHHOTO OPYXKHS HE HYXKHO CIe-
[IMaJbHOTO THPA. DJIEKTPOHHBIAA THD MOXHO OGOpPYAOBATL B
JI000M IOMEIIeHUH, Aaxe B Kjaacce WM OOGBIYHOM 2KUJO#
KOMHare,

D/IeKTPOHHBIH THP COCTOMT M3 ABYX YacTed: OpyxHs H
muiiend. OpyxHe (IHCTO/ET HWJIH BHHTOBKA) YCTPOEHO 3Ha-
yuTeNbHO mpolle, uem MumeHb. OnHAKO He ciefyeT MyraTh-
csl TPynHOCTeH, MOTIYIIMX BCTPETHTbCA MPH H3TOTOBJEHHH
3/1eKTPOHHOTO THPA. KOHCTPYKUHUSA ero Hec/oXKHAa, H ero Mo-
TYT M3TOTOBUTb Ja€ He O4YeHb OMLITHHIE paAHOJIOGHTENH.

D/eKTPOHHbIA MHCTOJET CTpeasieT WUMIYJbCaMHU CBeTa,
MO3TOMY MpeKjJe BCero A/s MUCToNeTa Heo6XOAHM HCTOYHHK
cBera. TakuM HCTOYHHKOM JJISl 371eKTPOHHOTO OPYXKHS GJIHXK-
Hero geficTus (3—10 #) MOXKeT cayKUTb JaMIOYKa OT Kap-
mMaHHoOro oHaps, pacCUUTaHHAs Ha HampsixeHue 2,5 8 U TOK
0,20 uau 0,075 a. BaxkHo, 4To6bl HUTh HaKa/a JaMIOUKH Obli-
Ja TOHKas. ITO MOXeT 3HAYUTEeJbHO MOBLICHTb TOYHOCTH
OLEHKH pe3y/bTaTOB MOMaJaHUs: TOHKAas HUTb CKOpee Ha-
rpeBaeTcs H OCTBIBAeT M BCIBILIKA CBETAa CTAHOBHTCS KOpoOUe.
VHbIMH c/0BaMH, HHTb HaKaJja JIaMIOYKH HOJKHA HMeTb
KaK MOXKHO MeHbIIYIO TelJOBYI0 HHepLHIO.

Ilnsi nuTaHUs HUTH HaKana JIaMIOYKH HYXKHA TajJbBaHH-
yeckasl 6aTapest M NpocTeflIuil BEINIPAMUTEND, 8CJAH TUTATD
3/MIEKTPOHHHIA MHCTOJIET OT OCBeTHTEeNbHON cetH. UTo6BI MO-
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JYUHTb OYEHb KODOTKHA HMMIYJbC CBeTa, MHTaHHE JAaMMOY-
KH, ee BKJ/IOUEHHe Ha BpeMs BHICTpesa, HeoOXOAUMO MpPoHU3s-
BORMTbH OUEHb MaJIeHbKHMHU NOPIUHAMHU 3J/ieKTpo3Hepruu. [loa-
KJI0YaTh JaMIOYKy NMPAMO K HCTOYHHKY NHUTAHUS, KaK B
o6bIYHOM KapMaHHOM QoHape, Henb3s. [laxe npu KpaTko-
BpEMEHHOM 3aMblKAaHHH KOHTAKTOB BbIK/IIOYaTe/si BCHbILIKA
cpera Oyjaer caumIKoM AnuTenbHoi. Kpome Tore, Bo BpeMd
COPEBHOBAHHIl YyYaCTHHKH OYAYT HAaXOIUTbCS B HEpPaBHbIX
YCMOBHAX: OMMH HaXKMeT Ha KHOMKY BbiKJlouaTelns M yaep-
XKHT 3aMKHYTBIMH KOHTAaKTbl BbIK/JMOYaTeNnsi HOJbLIe, yeM
apyroii. Heo6xoaumo Kakoe-To yCTPOHCTBO, TOYHO OTMepsiio-
lee BpeMsl UMOYJbca, NPHUYEM OUeHb KOPOTKOe.

OueBHHO, YTO HJWTENBHOCTD HMNOyJbCa cBeTa Oyner
TeM Gosbiue, ueM Gosbile 3JeKTPO3HepPruu OyaeT MNOAaHO
Ha JaMno4yky. Mepo#i 3/1eKTPOIHEPrHH MOMXET €JNYXKUTb
3MeKTPHYECKasl eMKOCTb — KOHJEHCaTop. JJieKTpHuecKas
€MKOCTb KOHAEHCAaTopa NOCTOSIHHA, W NPH HEH3IMEHHOM Ha-
Nps>KeHUH HCTOYHHKA MHTAHHUA OJHH H TOT K€ KOHAEHCATOop
3anacer (HaKOMHT) CTPOrO ONpelesieHHOE KOAHYECTBO Hep-
rHd. Bpi6paB COOTBETCTBYIOILYI0O €MKOCTh HaKORMHTEIbBOro
KOHNEHCaTopa, MBI CMOXEM ONpee]HTh TO¢ KOJHYECTBO
3JIEKTPOSHEpPTHH, KOTOPOe HeoOXOAHMO 1Sl OueHb KOPOTKOI,
HO J0CTaTOYHO MOIUHOH BCHBIIIKH CBETa BO BpeMs BLICTpena.

ITpn HaXKaTHH Ha CNyCKOBOH KDIOYOK CB#3aHHBIE € HHM
KOHTaKTbl MPHCOEIHHAIOT 3a-

PSKEeHHBIE  KOHZEHCAaTop K
JlaMIoykKe, yepes KOTOPYIO OH P :
pa3psikaercsi. Hutb Hakada /] G 4000

JIaMMOYKY Harpepaercs, 4 npo- 256020, -
MCXOAHT  KpaTKOBpeMeHHad :L x16 ~—
Bcnpliika cBera. [lpu orny- 96 by

IEHHOM CMYCKOBOM KpIOuxe
Apyrue KOHTAKTbl MOAKJIOYA-
10T KOHAEHCATOpP K HCTOUHHKY
MHTaHHsA, U KOHAEHCATOp B Me-
pepbiBax Mexny BbiCTpesaMu
ycrneBaeT [MOJHOCTBIO 3aps-
OUTbCA.

[lpunuunuanbHas cxema
3/MeKTPOHHOTO MHUCTOJIEeTa Mo-

Ka3aHa Ha PHCYHKe 102' Ho ua- pye 12 [MpununnuanbHan cxema
XKaTHs Ha CONYCKOBOH KPHOYOK 9JIEKTPOIIHOTO [MHCTOMETA,
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Puc. 13. CxemaTHyeckoe yCTPOACTBO MHCTOJETA.

KOHTAaKT @ 3aMKHYT C KOHTakTOoM 6 u obpasyer Lenb 3apsia
kougencatopa Ci or 6atapeu b uepes pesucrop R, orpasu-
yuBawouMil Tok 3apsana. [Ipu HaxaTnu Ha cnyckoBOH Kplo-
YOK KOHTaKT @ NMepPeXoaHT K KOHTaKTy 8 OT KoHTakra 0, 00-
pa3ysl uenb paspsina KongeHcatopa C yepe3 mammouky JI.
B 3TOT MOMEHT MPOUCXOIUT «BLICTpeEJ».

OdopmieHne 3JeKTPOHHOrO OpYH(Hsi — 1€/J10 NMPOH3BO.Ib-
Hoe. ITO MOXKeT ObITb BUHTOBKA, OXOTHHYbE PYXbe, MUCTO-
aer. Ha pucynke 13 moxasaH OfHH H3 BapHaHTOB 3JIE€KTPOH-
HOro mucrojiera, coGpaHHOro0 BHYTPH IETCKOH HIpyLIKH-pe-
BOJIbBEpa, CTpeJsIoILero mjiacTHkoBol npoOko#. Ha pucys-
Kax 14 u 15 nmoxasaHbl BHEIIHUH BHA MHUCTOJIETa H pa3Melle-
HHe JeTranedl BHYTPH Hero.

Hwmnynbc cBera or nammouxkH JIi ponkeH ObITh Hampas-
JieH B MHIIeHb TOHKHM NMy4YKOM, MHauye nomactb B Hee Oyjer
oueHb Jerko. PoxycHpymwllee yCTpOHCTBO MOXKeT COCTOSITL
H3 ONHON HJHM HECKOJbKHX JIHH3.

[Tpu paccmoTpeHHH cXeMbl MOXXeT BO3HHKHYTb BOMPOC:
moueMy He Meperopaer JaMMOYKa, pacCiHTaHHAs Ha Hamps-
KeHue 2,5 8, Ipu NOAKIIOUEHHHU K Hell Hanpsixkenus 9 8. [Tpo-
HCXOAHUT 3TO NMOTOMY, YTO HEpruH, 3anaceHHON KOHAeHCaTo-
pOM, HeJOCTATO4YHO A/l TOro, YToObl pacnIaBHTb HUTb JaM-
noukd. EMkocTh koHAeHcaTopa mogoBpaHa Tak, 4ToObl obec-
NeyuTb SIPKYI0 BCOBILIKY JIaMMbl, HO He CXKedb ee, XOTA B
MOMEHT CaMOM BCMbIIUKH JJaMIIOYKA TCOPUT C GOJBIIHM mepe-
KaJ oM.

Jletanu nucrosera MOXKHO M3rOTOBHTb H CAMOCTOATENbHO
H3 JepeBa HIM MeTajna. B pyxosTke mucroaera momeuiaior
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Puc. 14. Bucwnnil 11 nicrosera.

Prc. 15. PasMellchue acrtadeii BHYTPH NUCTONCTA H ONTHUeCKas
cuerema.




6artapeio tuma «KpoHa», KoTopasi npHMeHsieTcss AJs MHTa-
HHSI KADMaHHbIX H MEPeHOCHBbIX TPAH3HUCTOPHBIX MPHEMHHKOB.
KoxTakTHylo cHCTEMy MOXHO H3roTOBHTb M3 JIOObIX THOG-
KHX, XOpOIUO MPYXHHAIMUX MeTaJJHyeckKuX miaacTuH. OueHb
vI06HO HCHOMB30BATh KOHTAKTHHE MJIACTHHH OT TesedoH-
HbIX 3JjekTpoMexaHuuyeckux pede. Ilocne ycraHoBKH KOH-
TAaKTOB HX CJEAYeT OTpPery/1dpoBaTh, NOJOTHYB TakK, uTO-
Obl MPH OTKAaTOM CNYCKOBOM KpIOuKe Obljia 3aMKHYTa HHX-
HASl Mapa KOHTAKTOB a Y 0, a NpU HaXaToM — BEPXHAA a4
U 8, B 3TO BPeMsl KOHTAKThl @ U 6 HOJ/KHBl OBITb Pa3oMK-
HYTHI.

Emkoctb koHmeHcaTtopa Ci BeiGupaiot B npefenax or 400
no 1000 mx¢ Ha pabouee HampsikenHe 10—12 8. Uem Gouib-
lle eMKOCTb KOHJeHCcaTopa, TeM spue BCOBIIIKA JaMNbl, B NO-
3TOMY CpOK caykObl snamnbel meHbiie. IIpu 3HaunTesbHOM
pPacCTOSIHHH 1O MHLIEHH €MKOCTb KOHJeHcaTopa CJjeayeT
B3siTb Gosiblile.

EcaH Bbl 3aXOTHTe M3TOTOBHTb MHCTOJNET, KOHAEHCATOP
aoJxeH ObiTb MasoraGapuTHbeim, HanpuMep tHma 3TO. Ho
Cr0 MOXHO 3aMEHHTb JIOOBIM JPYrHM 3JEeKTPOJHTHYECKHM
KOHAEHCATOPOM, MOAXOAALIUM MO €MKOCTH.

[Tpu 3amene koHAeHcaTopa yBenuuaTcsi pa3Mepbl MUCTO-
JeTta, # 06 3TOM HYXKHO MOAYyMaTb NPU KOHCTPYHPOBAHUH
3JIEKTPOHHOTO OPYKHS.

YerpoficTBo ¢dokycupyloleil cucteMbl HauGoJsee CaA0XKHO
BO Bcell KOHCTPYKLHMH mucroJera. Jemo B Tom, 4To Jyy cBe-
Ta JoJKeH o6pa3oBaTh HAa MHLIEHH NSITHO NHAMETPOM He
Gosee 20-mMm, TO eCTb He JOJKEH MPEBbILIATL PA3MEPOB TPeX-
Konee4yHol MOHeThl. JLOCTHYb 3TOTr0 MOXKHO C TOMOLIbIO OTpa-
’KATeJbHON CHCTEMbl CHTHAJbHOTO (OHapHKa, B KOTOPYIO
BMECTO 3aILUTHOTO CTEK/Ja BCTABJSIOT JBOSIKOBBIYKJ/YIO
JIMH3Y ¢ (DOKYCHBIM PacCTOSIHHEM, DaBHBIM PAaCCTOSIHHIO OT
JAMNOYKH O JHUH3LL.

ITpu crpenbbe u3 m0Goro opyxKHs 3ajmaya CTpesika 3a-
KJio4aeTcs B TOM, 4TOOBI MOpPa3UTh Le/b. B TpeHHPOBOYHEIX
CTpeib6ax U CTPETKOBBIX COPEBHOBAHHAX MHUIUEHSMH MOLYT
CAYXKHTb, HalpUMep, CHJAY3T ’KMUBOTHOTO HJIM PSIL KOH-
UEHTPHYECKUX KPYTOB C YepHBbIM «f16/104KOM» B LeHTpe. Mu-
IeHb MOXKeT ObITb ABHIKYILeHCs, Najaoueil UIH HelmoABHXK-
HOH.

a5t 51€KTPOHHOTO THPA MOXKHO H3TOTOBHTL JIOGYI0 MH-
wesb. [Ipouie Bcero caenaTh MHIIEHb ¢ OJHUM <«AGJOYKOM»
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B UEeHTpe H HebGOoNblIHM GenblM MoJeM, «MOJTOKOM», BOKDYT.
B ueHTpe MHIEHH npope3aloT He6Go/bLIOe OTBEPCTHE, B KO-
TOpO€ BCTaBJSIOT CBETOUYBCTBHTE/NLHbIA 3aeMeHT — ¢oTo-
pesucTop i ¢porosnement. Kpyros na MulleHH fenatb ne
HYKHO, TaK KakK JIy4 CBeTa, NONaBLIHil B «MOJIOKO», HE OCTa-
BHT Ha HeM cJella  Mbl HE CMOXKeM YBHIeTb NpOOOHHY, KaK
npH cTpeb6e HaCTOSIUMH MYJISMH.

DneKTpPOHHbIT THpP TpebyeT OT CTpesKa BBICOKOH TOUHO-
CTH MOMAaAaHHs, TOJbKO B LEHTP MHIUEHH (B «IECATKY» HJH
B «g06J104KO», KaK rosopat crpeaku). ITostomy TOT, KTO Ha-
yUHTCS ToNafaTh B MHIIeHb H3 3JMEKTPOHHOI'O MHCTOJNETa,
npH cTpenbbe H3 OOLIYHOrO OTHECTPENbHOr0 OpyXHsS Gyner
nopaxaTh TOJbKO LEHTP MHIUEHH H MOKaXeT OTJHYHblE pe-
3yJ/1bTaTHL.

Jlyu cBera npu ctpenb6e H3 2J€KTPOHHOrO NHCTOJETA,
nonajasi B LeHTP MHIUIEHH HJIH B ONMpenejJeHHOe MecTO MTH-
Hbl WJIH 3Beps, TI€ YCTAaHOBJEH CBETOUYYBCTBUTE/JLHBIN 3Je-
MEHT, BbI3bIBaeT pe3KHe H3MEeHEeHHS CONpPOTHBJIEHHS 3ITOrO
3J1€meHTa,  3acTaBJasilolme cpaboraTbh  HCMOJHHTENbHOC
YCTPOHCTBO MHLIeHH. KOHTAKThl HCMOJHUTENLHOTO pesie MO-
TYT BKJIIOYHTb CHTHAJ/IbHYIO JIaMNy, HJIH YCTPOHCTBO, ONPOKH-
AbiBalolnee MHILEHb, HAH CYUETUYHK, NMOJACYHTHIBAIOIIHE cOlee
yncsao nonafanui. Baok-cxema 3ssekTpoHHOro yCTpOHCTBaA,
NOSICHAIONIAst ero NMPHHUHI JefCTBHS, H306paK™Ha Ha PUCYH-
ke 16.
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Kak BHIHO u3 GJOK-CXeMbl, MHUIIEHb 3JEKTPOHHOTrO THPA
CONEPIKUT HECKOJIbKO 3JIEKTPOHHbIX 6710KOB. .Hpem,:le BCero
3TO CBETOUYBCTBHTENbHbIA /1E€MEHT, KOTOPbIA BK/IOYEH Ha
BXol ycuaurenas. V3aMeHeHHs CONMpPOTHB/IEHHS CBETOUYBCTBH-
TeJLHOTO 3JeMeHTa MNoj AeficTBHEM Ja)Ke OueHb SPKOf
BCMLIIKM CBeTa OYEHb HE3HAUHMTEJbHbI, H MH He MOXeM
BKJIOYHTL HCIOJIHMTEbHBIA MEXaHH3M cpa3y Mocje CBCTO-
YyBCTBUTE/JLHOTO 3/eMeHTa MHIIeHH. Mmnyabc Toka, Bo3HH-
KalOUIMA B CBETOUYBCTBHTEJbHOM 3JieMeHTe MpH MOMafaHHH
Ha Hero cBera, HYXHO YCHJIHTb. :

VcuneHHbII HMIYJAbC TOKA HMeeT GopMYy, 3aBHCAILYIO OT
TOro, Kak GyJer TOAaH CBETOBOH MMMYJbC HA CBETOYYBCTBH-
TenbHbI 3semenT — doropesucrop. Kaxawii pa3 npu «Bbi-
CTpesie» MBI HEe MOXKeM TOYHO 3HaTh, Bech JH HMIYJbC CBETa
monas Ha GOTOPE3UCTOP HJH TOAbKO yacTb ero. [loaromy Ha
BBIXOZle YCHJHTENRS G6YAYT HMIYJbCH TOKa pa3HOH ¢GOpMbI H
BJAUTENBHOCTH. BKiIOUaTh Ha BLIXOZX YCHJIHTE/SA HCIOMHUTEb-
HOe yCTpOHCTBO HeJb3fl, TOTOMY 4TO OHO H3-33 Pa3HbIX HUM-
my.1bcoB Gyaer pabortaTh Heuerko. MHo#t pa3 nyu cBera no-
majeT Ha MULIeHb, HO PyKa JPOTHET — M JyY-NyJsl CKOJb3HeT
no MHLIeHH. Bel nonanu B uedb, a HCIOJHUTENbHOE YCTPOi-
CTBO He cpaboTaer, U nonaganue He 6yner ormeueHo. Moryr
ObITb M J102KHBIE cpabaThiBaHUA H3-32 OCTOPOHHEH 3aCBETKH
HANW TIPOCTO OT CMeHBbl OCBEIEHHOCTH ¢oropesncropa. IT10
MOXKeT NPOHM3OHTH TOTAA, KOTAA BCS 3JEKTPOHHAd MHUIIEHb
Obila HacTpOeHa B MaCMypHYIO MOTOAY HJH BEYEPOM MpPH
HCKYCCTBEHHOM OCBCIUEHHH, a CTPeNATb NPHULIOCL B COJ-
HEeYHYI0 Moroay.

Yro6bl HcnonHUTEbHOE yCTPOACTBO paboTalo 4eTKO H
¢uxcupoBaso TONBKO yBepeHHble MonajaHus CBeTOBOH MyJH
Ha GOTOPE3UCTOP MHIIEHH, MOC/Ie YCHJAHTENs CTOHT CHYCKO-
soe yctpoiictBo. OHO cpabaThiBaeT OT Pa3HbLIX HMIYJbCOB
(no ¢popme u No ANHTEIBHOCTH), CO31aBast HA BLIXOZE Yer-
Ky!0 KOMaH1y — «IOMNaJj» HIH «He Monajg». 3Ta KOMaHOa 8
BHJe 3JMeKTPHUYECKOr0 TOKa MOoJaercd Ha OOMOTKY HCHOJIHH-
TeJALHOTO YCTPONCTBa (3/1eKTPOMEeXaHHYecKoro pese, CYeTYH-
Ka u T. [.), KOTOPO@ HENOCPeJCTBEHHO HJIM Yepe3 CBOH KOH-
TaKTbl Bbi3bIBaeT cpabaTbiBaHHE KaKOTO-TO YKa3aTeas [10-
MajlaHui (3aXKUraet JaMMouyKy, oNpoOKHIbIBaeT MHILIEHb, M10-
BOPAYHBAeT KOJECO CYeTYHKa H T. 1.).

[Ipcanaraercs nBa BapHaHTa 3JEKTPOHHOM MHILEHH —
TP4H3HCTOPHBLIA M namnosblii. [lepBLlil H3 HHX MeHee UyBCT-
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gUTEJNIEH H PaCCUHTaH Ha CcTpeabby ¢ paccrosHus 3—5 m.
JlaMmoBbIfi BapHaHT MHLIEHH, uMes 6oJiee BBICOKYIO 4yBCT-
BHTEABHOCTb, NMO3BOJISET YBEAHYHTh AaJbHOCTb CTPENbOL A0
10 #. Ecan ectb xenanue eue 6oJiblile yBeJHYHTh Paccrof-
gHe 10 MHLIEHH, TO HYXXHO MO3KCIePHMEHTHPOBATh C YyCH-
JHTENeM MHIIeHH, 1006aBHB elle OJHH KacKajd yCUJeHHs, Mo-
npo6oBaTh nopo6paTh Apyrof THMm ¢GOTOpe3ucTopa HJAH Mo-
CTaBHTb (OTO3JIEMEHT.

[IpuHUMN nmocTpoeHHs1 060HX BapHAHTOB MHILEHH OJHHA-
KOB, PasHMLA COCTOMT JIHIIb B TOM, YTO B NEpBOM H3 HHX
YCHJIHTENIb M CMYCKOBOE yCTPOHCTBO COOpaHbl Ha TPAH3UCTO-
‘pax, a BO BTOPOM — Ha pajHojamnax. TpaH3UCTODHbIH Ba-
PHAHT MHIIeHH yno6HO CAenaTb NMEPEHOCHBIM M NHUTaTh OT
raJbBaHHyeckux Oartapeit uaM akkymynaaropos. Taxo# me-
PEHOCHBIl THp HeoOpeMeHHTeNlbHO B3ATh C cOOOH naxke B
noxol. Becut oH HEMHOTO, H BO BpeMsl OTAblXa MOXHO Opra-
HH30BaTb HHTEpECHble CTPeJKOBble COPEBHOBAaHHA.

OnHako nUTaHHE TPAaH3UCTOPHOTrO THPA, €CIH OH MCMOJb-
3yeTcsl B CTallHOHaPHLIX YCJAOBHSX, MOXKHO OCYLIECTBHTb H OT
OCBETHTEJIbHOM CeTH Yepe3 BLINPSIMHUTE/b.

[MpuHuMnHanbHas cXeMa TPaH3HCTOPHOH MHLICHH C MA-
TaHHeM OT Gartapell nokasaHa Ha pucynke 17. Jlyu csera —
«nyJasi», nonanas Ha ¢oropesucrop PC-K1 (Ris), sbizbiBaer
pe3Koe H3MeHEHHEe ero COMPOTHBJEHHS. DTO, B CBOIO OYepeb,
BeleT K pPe3KOMY H3MeHEeHHI0 pexkuma paboTbl TpaH3HCTOpa
Ti, 4TO paBHOCHJIBHO TOMY, UTO Ha BXOA YCHJHTeNs Oyner
MoAaH HMNyJAbC TOKAa. 3a4aya YCHJHTENl COCTOMT B TOM,
4yTOOB YCHJHTH 3TOT HMnyJbc. [lepBrli Kackaj cobpaH mo
CXeMe SMHTTEPHOTrO NoBTOpHTes. Takasa cxemMa BKJIOYEHHA
TPAH3HCTOPA YCHJICHHSA He [aeT, H CJAYXUT 3TOT SMHUTTEpHbIH
MOBTOPHTEJIb TONBKO IJis TOrO, 4TOOH corjacoBaTth 60JbLIOE
CONMpOTHBJEHHE (OTOPE3UCTOPa ¢ MaJibiM BXOAHBIM CONpO-
THBJIEHHEM TPaH3HCTOPHOro ycuaurens. Ecav He cTaBHTL
3MHUTTEPHbIH MOBTOPHTENb, a MEPBbI TPAH3UCTOP BKJIOYHTH
Kak OObIUHBIH yCHJIMTeNb, O6llee yCHJIEHHE, NaBaeMoOe IBY-
MfA KacKaLaMM YCHJIeHHs Ha TtpaHaucropax Ti u T, Gyner
MeHbllle, YyeM MPH HCNO0Ab30BAHHH KOMOMHALHU H3 3MHTTEp-
HOTO MOBTOPHMTE/I1 M OXHOTO Kackalaa yCHJHTeNs, co6GpaH-
HOro Ha TpaH3ucrope Ta.

Dorope3HcTop U pe3ucTop Rs 06pasyioT NENUTEIb HAMPA-
JKEeHHs, C KOTOPOTO CHHMAIOT HaNpsi)KeHue cMelleHHs Ha Ga-
3y tpanzucropa Ti. ConpoTHB/IeHHs 5TOTO AeJUTENs ONpefe:
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JSIOT pexuM paboTbl TPaH3HCTOpPa MO NOCTOAHHOMY TOKY.
Harpy3koii 3SMHTTepHOTO MOBTOPHTENS CHYXKHT PE3HCTOP Ry,
BKJIIOUEHHBI B 9MHTTEPHYIO LleNb TPaH3UCTOpa.

Ecanu cpaBHHTL cXeMy OObIYHOTO YCHJIMTENs Ha TPaH3HC-
TOpe C SMHTTEPHHIM TNOBTOPHTE/EM, TO pa3HHLa OyAeT TOJb-
KO B TOM, KaK BKJIOUeHa Harpyska. B o6bluHOM ycuiutene
Harpy3ka CTOHT B KOJIJIEKTOPHOH Liend, a B SMHTTEPHOM TMO-
BTODUTENE — B IMHTTEPHOH. DTO pa3/iHuYHE H ONpelessieT
CBOHCTBA YCHJIHTEJS.

Hmnynbc HanpsixkeHHsl, BbIOEJMBLIMCH Ha pe3ncrope Ry,
MOCTYMaeT Ha BXOA CJeLYIOULero Kackala-yCUJUTeNs, Co-
6pannoro Ha tpaHsucrope T2 Harpyskoit Broporo xackanza
C/Y2KUT Pe3UCTOP Rs, C KOTOPOrO U CHUMAIOT YCHJEHHBIH HM-
nynbc. PexxuM BTOPOTO Kackajxa onpenessieTcs: pe3uCTopamMHu
R:, Rs u Rs. OTH pe3uCTOPbl BKJIIOYEHBI TaK, YTO OHH B 3Ha-
YHTEJbHOH CTENEHH ONMPEReNsIOT H PEXUM IMUTTEPHOrO MO-
BTOpHTeNA. BBI6Op MX BeJMUUHBI ONpENENsieT H YCUIUTE/b-
Hble CBOHCTBA ABYX MEPBLIX KACKaJOB JEKTPOHHOM MHUiile-
HH. YCHJIEHHBIH MMMNyJbc 4epe3 KoHpeHcarop Cs mocTymaer
Ha MOJIYNpOBOAHHKOBLIA Avon Ji1 ¥ Ha JeJUTENb, COCTOSILLHIT
H3 pe3ucTopoB R7 u Rs. COMpOTHBJGHHS PE3UCTOPOB 3TOrO
AesqnTeNst BLIOHpPAIOT TaKUMH, uToObl nuoa Gwla 3aneprt. Be-
JIMYMHA HampsiKeHUs, 3anupalollero AHONL B Takoil cxeme,
okoso 0,5 6. dTo 03HauaeT B ZAHHOM CJyuae, YTO BCE HM-
ny/abchl HanpsikeHHeM MeHee 0,5 6 uepe3 nHOX He MpORAYT
H HCTIOMIHUTEIbHOE YCTPOACTBO He cpaboraer. Takoe Bkaloye-
HHe avona HeoO6X0AHMO A5 TOTO, YTOObI U36EXKATh JIOKHBIX
cpabaTblBaHM MHULIEHH OT CAYyYaidHbIX NOMEX, a TaKXe OT
HETOYHBIX MOMajgaHuil JydoM CBETa B MHILIEHb.

Ecau paGouuit umnynsc 6osabuie 0,5 8, 1401 OTKpbIBaeT-
€l M HMNYJbC NMPOXOAUT Ha 6a3y TpaH3UCTOpPA CNYCKOBOIO
ycTpoiicTBa. B onucbiBaeMo# MHILIEHH CMYCKOBOE yCTPOACTBO
cobpaHo nmo cxeMme XAylEro MyJabTHBHOpartopa. Kaymum
OH Ha3BaH NMOTOMY, 4TO 10 TeX MOp, NoKa Ha 6a3y TpaH3HC-
topa Ts He MOCTYMHT HMMMYJbC, TPAH3UCTOP I3 OTKPBIT.
Bcnencrene naneHdss HampsixKeHHsl Ha NPSIMOM CONPOTHBJE-
HHM Ouojaa /e cO31aBaeMOro TOKOM, MpPOTEKaloLHM uepe3
pe3uctop Ri2, HanpsiK€dHe Ha SMHTTepe TpaH3ucropa T+ Oy-
aer Huxe (6osee OTpHLATENbHO), UeM HanpskeHHe Ha ero
6ase, ¥ 3TOT TpaH3ucTop Oyaer 3akphiT. [lockosnbKy Harpys-
Ko# TpaH3uctopa T+ sBasieTcs OOMOTKA HCMOJHHTENBHOrO
pese Pi, TO NpH 3aKPLITOM TPAaH3HCTOpE TOK 4epe3 06MOTKY
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He nofiner, AKOpb pesie He OydeT TIPUTAHYT H KOHTAKTHI peJe
OCTaHyTCsl pa3oMKHYTHIMH. Tax 6yaer npojomkaTrbcsi A0
TCX MOp, MOKa METKHH CTPesNoK He nomafer JyuoM CBeTa B
MuileHb. JKAywHni MyJbTHBHOPATOP XKAET HMNyJbCA.

Kak Tonbko jtyu cBera momapaer Ha ¢dortopesucrop (B
MOpasuAd MHLIEHb), Ha BXOJe SMHUTTEPHOTO MOBTOPHTENA
NOABJASETC HMNYJAbC TOKa (HanpskeHHs). [locne ycHaeHHA
3TOT UMMYJbC B NMOJOXKHTENIbHOH MONSIPHOCTH MOmMajiaer Ha
6a3y tpansucropa Ts, M OH 3akpbiBaercs. Hanps:xenue Ha
KoJlJlekTope TpaH3ucropa Is JOCTHraeT HanpsiKeHHs MHTa-
kU, Tpansuctop T+ oTKpbIBaercs, H B 06MOTKe pese Pi no-
aBasiercd TCK. Peme cpaGaTbiBaeT, BxJ/l0Yas CHCHAaJbHOE
yCTPOIiCTBO, yKa3blBalolllee, UTO Bbl NMOMAJH TOYHO B LEHTP
MHILEHH.

[Tocne sroro uepes pesucropol Rs U Ru M yyacrok Ko.-
JIEKTOP — 3MHUTTep TpaH3ucropa I« HaunHaeT nepe3apsKarb-
ca KonpeHcarop Ci. Kak TonbKO HanpsixkeHHe Ha 6a3e TpaH-
3HcTopa I's JOCTHTHET TaKOi BeJHYHHELI, UTO 3TOT TPaH3HCTOP
OTKpOeTcs, yepe3 Hero moreuer Toxk. HanpsixkeHue Ha Kosjek-
tTope Ts, a ciepoBarenbHo, H Ha Gase T+ yMeHbIIMTCS Ha-
CTOJILKO, uTO T4 3aKpoeTcs U Bce YCTPOHCTBO mepefiier B nmep-
BOHAYaJbHOE COCTOSIHHE, TO ECTh B PEKHM OXHAaHHA. B aTom
MOJIOXKEHHH TOK uepe3 0OMOTKY peJie Pi1 npeKpaTrHTcs H KOH-
TaKThl pesie Pa3OMKHYTCH.

[1py MPHOBEHHOM mNepekII0YeHHH MYyJbTHBHOpPATOpa TOK
8 06MOTKe pede Pi pe3ko npekpaiaercs H BO3HHKAIOT GOab-
mHe obpaTHble TOKH, Tak Ha3biBaeMble KCTPaTOKH. Takoe
siBJleHHe HaOJIofaeTcs BCerfa, KOoria npepbiBaeTcsi TOK,
HAYWHHA yepe3 MHAYKTHBHOCTD.

B onbiTax c 3jexTpoMarHHTaM# Ha ypokax (H3HKH, NpH
M3yYeHHH SIBJEHHH MHIYKUKHM H CaMOIHIYKUHH, Bbl, HaBep-
HOe, 3aMeTHJIH, YTO NPU Pa3MbIKAHHUH KOHTAKTOB, BKJIIOYalo-
IHX TOK B KaTYLIKy, MeX1y HHMH NpOCKakuBaeT 60.bluas
Hckpa. HeocTopoKHBI 3KCIepHMEHTAaToOp, 3aMbIKAIOLIHIT
Henb HEH3OJHDOBAHHBIMH NpPOBOJAMH, La)ke TNpPH OyeHb
HeGOoJIbIIOM MEePBHYHOM HCTOUHHKE TOKa, HanpuMep or Oa-
rapen KBC-JI-0,50, ouwryuiaer [OBOIbHO CHJABHBIH ynap
TOKOM.

HOnst Toro uto6bl S5KCTPAaTOKH, BOSHHKAIOLIME B LIeNH peJie
P1— tpansucrop T4, He BHIBEJNH MOCHAEIHMH H3 CTPOS, Tak
KaK HanpsiXKeHHs, BHI3BaHHble 3THMH TOKaMH, NPeBbILAOT
JONMYCTHMblE HA y4acTKe KOMJICKTOp — SMHTTep, lapajien-
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Ho o6MoTKe peje Bk.wouaor auon [s. Uepes stot anoa 3a-
MBIKQIOTCA 3KCTPATOKH, W TPaH3UCTOP OKa3blBaercs BHe
OMacHOCTH.

Bce ycTpoficTBO TpPaH3HCTODHOH MHUIUEHH THTaeTcs OT
tpex 6artapeit tuna KBC-JI-0,50. Heckonbko HeoObluHOe
BKJIIOYUEHHEe HMCTOYHHKOB NMHTAaHHMS BLI3BAHO TeM, 4YTO, €C/AH
MUTaTbh XKAYIIHA My bTHBHOPATOP U YCHAHTENb OT OXHOR 6a-
tapeHn (ocobeHHO eciu 6aTapeH He HOBbe), BCE YCTPOHCTBO
paboTaeT HeYyeTKO W BO3MOXKHBHI JIHOO J10XKHble cpabaTbiBa-
HHUA, 160 NpH MOMaJaHHH B MHLIEHb CMYCKOBOE yCTPOHCTBO
He cpaboTaer BOBCe.

[TostoMy nasi uerkolt paboOTbl MPHULILICCH Pa3AeHUTb HC-
TOYHHKHM mUTaHus. CnyckoBoe YCTPOHCTBO MHTAaeTcs OT BCeX
Tpex Oartapel, BK/IIOYEHHBIX NMOCAEAOBATENbHO, a YCHJIHTED
Ha T:—TosbKO OT ABYX u3 HuX (b1). PasneneHue Garaped
BbITOJIHO ellle U MOTOMY, UTO AJISl MHTaHUS YCHIUTENS BMOJHE
JIOCTAaTOYHO HampsxKeHuss 6—7 8, a 1,19 yeTKol paboTH cnyc-
KOBOTO YCTPOHCTBA C 3/1eKTPOMEXAHHUECKHM pesie HJH CcueT-
YHKOM HamnpsKeHHe xenaTelbHO mnobosbuie —8—9 . O6-
IUA NOTpe6sieMblH TOK TPAH3UCTOPHON MHILEHbIO He MpeBul-
waer 7—10 na.

Puc. 18. Pa3Mmeweunc neraseil 1a nnate TpansuctopHoil
MRl .



KoHCcTpyKuus TpaH3HCTOPHOTO BapHaHTa MHLIEHH MOXeT
6bITb pou3BoabHOH. Ha pucynkax 18 u 19 nokasaH onuH H3
BAPUAHTOB pa3MeLUEHUsT JeTasedl MHILIEHM Ha MOHTAXHOMA
naate (puc. 20). B n1aHHOM BapuaHTe MOHTaxa OCHOBOH
IJIaThl CAYXKMT NJaCTHHA AIOpadiOMUHHs pa3Mepamu 120 X
X 60 mm. TpaH3uCTOPHl yCTaHOBJIEHb B CNElHaJbHble NMaHe-
JI¥, MPOBOJA NMHTAHUS U BbIXOJHbIE LleNH K UCMOJHUTEJIBHOMY
YCTPOMCTBY NMpPUKpPENJieHbl Ha MATHKOHTAKTHOH KoJoAake. Pe-
3HCTOPbI, KOHIEHCATOPbI M IHOAbl YCTAHOBJIEHbI C HHIKHeH
CTOPOHbLI MOHTAXHOH TJaThl M TPHUNAasiHbl K BbIBOZAM NaHe-
JeK [JISl TPAH3MUCTOPOB M MOHTaXKHBIX NJIAHOK CO IITBIPbKa-
Mu. Bmecto miopanoMHHHeBOH MiaThl MOXKHO MCNOJb30BATh
TeTHHAKCOBYI0 HJIM TEKCTOJNHUTOBYI0 TAKHX JKe pa3Mepos.
B sToM ciyuae nerasu npunaMBalOT K KOHTAKTHBIM IITHIPb-
KaM W3 MeIHOH JIy»KeHOH NpPOBOJIOKH, 3a6UTHIM B OTBEPCTHS,
npocBepJieHHbIe HEeNOCPEACTBEHHO B MJaTe.

Heranu 1s TpaH3MCTOPHOM MHLIEHH HCIOAB3YIOT JI0-
6bie, sub 651 HOMUHAJIbI UX COOTBETCTBOBAJIM NPHBEIEHHbI M
Ha NpUHUMNHUANBHON cxeMme. Ecau Heo6XOIHMO clenaTh MH-
UleHb MEePeHOCHOM, TO HYXKHO B35ITb MaJjiorabapUTHbIe AeTast:l
(pesucropul tuna YJIM uau MJIT, koHieHcaTopbl THHOB
OM, 3TO uau K-50). Bmecro auoga JI2E M0XKHO NpHMEHHTD
11060 u3 cepuu 2 uau 109, a sBMecto [A7E M0XHO Hcnonb-
3oBatbh 17 ¢ no6biM GyKBEHHBIM HHIEKCOM, a Takxe J1226.

Tpansucrops MOryT GbiTh J:06bie HU3KOUACTOTHBIE H3 Ce-
pun MI139 — MI142 wau [113 —I116. BaxHo ToabKO, YTOGLI
CTaTHYECKUH KO3 HUUEHT YCHIEHUS NOQ TOKY Ber GbLT Y 3THX
TpaH3ucTopoB He MeHee 30—40.

HanomunHaew, 4To, mpexjae 4eM NMPUCTYNHTb K MOHTaXYy,
HCO6XOLHMO NMpPOBepHTb HUcnpaBHOCTb feradel. Ilocne c6op-
KiI cie1yer y6e1UTbCsi B MPABUJIBHOCTH BCEX COEIUHEHUR Mo
MOHTa:KHOH H MPUHUMIHAJBHON CXeMaM M TOJbKO MOCHE 3TO-
ro BKJIOYATb NMUTaHHUE.

HaunaxuBaHue MHUIIEHH CBOAMTCS K TakoMy noabopy Be-
JiYMH pe3ucTopoB R2, Rs, Rs, R7, Rs, Rit U KOHIEHCAaTOpOB
C:, Cs u Cs, uTOGbl NIpU OCBELIeHHH (HOTOPE3UCTOPA KApMaH-
HbIM QoHapeM 4yeTKo cpabaTbiBajo HCMOJMHUTENbHOE YCTPORi-
crBo. HanakuBaHue Hy»XHO TNPOU3BOAUTL TNpU OOBIYHOM
IHEBHOM HJIM 3JIEKTPUYECKOM CBETE, CTPEMSCb K TOMY, 4TO6LI
Ha (oTope3ncTOp He TIONAanAasa TNpPSIMOH CBET OT OKHAa HJH
3;1eKTpHYecKoil JaMnouku. HanaxkuBaHue MHUILIEHH — Aeno
Haubogee CI0XKHOE,

38



J0

Puc. 19. MoHTaxX TPaH3HCTOPHOA MHILEHH.

Puc. 20. PasMeTka MOHTaXHO# MJaThl.
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HMunynbc cBeTa OT JIaMMOYKH, YCTaHOBJIEHHO! B MHCTO-
JcTe, oueHb MaJj, H MO3TOMY M3 MHLIEHH HYXHO «BbIXKATb»
BCe, YTO OHAa MOXKeT JaTh, TO €CTb OY€Hb TLIATeJbHO HACTPO-
HTb BCce ee Kackalbl. [Ipy HanaKMBaHHH MOXKeET 0Ka3aThbCA,
YTO HOMMHaJbl DE3NCTOPOB U KOHAEHCAaTOpPOB OyAyT OTJIH-
yaTbCsl OT yKa3aHHbIX Ha CXeMe B JBa-TPH pasa. DTOro He
cnenyer 6oATbCA, TaK KakK COMPOTHBJeHHe (OTOpPe3ncTopa
¢C-K1 moxeT OT/iHYaTbCA OT HCIOJAb30BAHHOTO B CXeMe,
npHBeJCHHON Ha pHcyHKe 17, H KO3 OHUHEHT yCHJEHH
TPaH3HCTOPOB TOXEe MOXKeT GbiTh APYTHM.

TpaHnsuctopuyio MHILIeHb MOXKHO NHTaTb OT CETH Uepel
BBIMPAMHUTCIb, CXeMa KOTOPOro H3o0paXkeHa Ha pHcyHKe 21.

Bosee uyBcTBHTE/IbHYIO MHIIEHb, MO3BOJSAIOLIYI0 CTpe-
JATb ¢ paccTosiuua no 10 m, caenyer cobupatb Ha pajgHo-
navnax. bsok-cxemMa Takoil MHIIEHH H NPUHIHN NefiCTBHA ee
TaKkHe XKe, Kak y tpaH3HcTopHo#. ToT e $hoTOpe3ucTop TH-
na ®C-KI1 sasasiercss 4yBCTBHTENbHHM 3/JeMEHTOM. 3areM
cjaeayeT AByXKacKaAHbI yCHAHTENb H CNYCKOBOE YCTPOICTBO
(kaymHit My bTHBHOpPATOP), B Harpy3Ke KOTOPOTO YCTAHOB-
JIEHO HCTMOJIHHTEJNbHOE pesie HJIH  3JeKTPOMeXaHHYeCKH#
CYETUHK.

IMpunuunuanbHas cxema JaMnoOBOM MHILEHH H300paKeHa
Ha pucyHke 22. [lomoxHTenbHbIT HMNyJbC HanpsKeHHS,
BO3HHKAIOILHIA B MOMEHT MoNnajaaHus cBeTa Ha GOTOPE3HCTOD,
BbIIEJISIETCS] HAa Harpy3oyHoM pe3uctope Rs H yepe3 KOHIAEH-
catop Cs monafaer Ha ynpaBJsIOWLYI CETKy NMpaBofi moJjo-
BHHBI JaMmnbl JI, paboTaiolell ycHJHTeNeM BXONHOro HM-
nyabca. AHOZHON Harpyskofl JlaMNH CJHYXHT pe3uctop Rs,
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Puc. 21. IlpununnuajbHasi cxeMa BLINPAMHMTENS AJAA AWTaLls Tpau3ds
CTOPHOM MHILEHH.



C KOTCPOTO CHHMAJOT ycHJaeHHblit UMNyJabC. B maMnosoilt cxeme
MILIeHH, B OT/JHYHE OT TPAH3UCTOPHOM, BXOLHOH HMMy.abeC
MOJKHO MOfaBaThb MPSIMO HA YCHJMTENb, He YCTAHAB/MBAR
COrlacyiomuX KackaZoB. DTO BO3MOXKHO MOTOMY, 4TO BXOA-
HOe COMPOTHBJIEHHE JIaMIOBOTO KacKaja NOCTATOYHO 6oJb-
woe W NepsBblii Kackal MoxeT paboTaTb B pexHMe YycH-
JIeHHs.

BTtopofl kackaa ycuneHus cobpaH Ha JeBOfl MOJOBHHE
AsoiiHoro tpuoaa JIi. YCHJEHHBI HMMyJabe MOCTynaer Ha
BXOX BTOpOro kKackaaa 4epe3 konzgeHcatop Cs. Pesncrop Rs
u KoHpencatop Cs 06pasyioT siuefiKy aBTOMaTHYECKOro CMe-
LeHUs Ha yNnpasJsiollell ceTKe NMpaBoH MOJOBHHLI 1aMnbl J.
AHoaHBIH TOK, Mpoxoas mo pesncropy Rs, co3naer Ha HeMm
naneHve HanpsikeHusi. [ToasipHOCTb 3TOrD HampsKeHus Ta-
KOBa, YTO HA KaTOAe Jamnbl 06pa3yeTcs NOMOKHUTENbHbIH Mu-
TeHLHaJ, a HAa 3a3eMJ/IEHHOM KOHIle pe3HCTopa — OTpHIA-
TeJbHBI. DTOT OTPHUATEIbHBIA MOTEHIMA/ MonanaeT Ha ceT-
Ky uepe3 pe3ucTOp yTeukH Ris. Mnysabc HanpsiKeHHd, BO3-
HHKAIUA Ha Qorope3ucrope, HMeeT C/AOXKHY0 (opmy H
COJEpXHUT MHOrO TepeMeHHbIX cocrasiasioux. YUrtobul Ha
yIpaBJsIoOIYI0 CeTKy NpaBoOif MOJIOBHHB JaMNbl He nona-
1aja nepeMeHHas cOCTaB/fiollas B 0OpaTHON MOJSIPHOCTH ¢
MPHXOAALIUM HMINYJbCOM M He CO3[aBajacb TaKHM 06pa3om
oTpuuaTejbHas oOpaTHas CBS3b, YMEHbLIAIOWAHA YyCHAEHHE
Kackajaa, ycraHosaeH KoHaeHcatop Cs. Uepe3 3ToT KoHAeH-
caTop nepeMeHHas COCTaB/sAOLlas YCHIHBAeMOTO CHrHajla
3aMblKaeTcs Ha OGLIMH MPOBOA, MHHYA pe3nuctop Rs.

Bropo#i kackan ycusienus cobpaH Ha J/1eBOH MOJOBHHe
aamobl JIi Mo HeckosbKO HeoGbluHON cxeMme. Ha ynpasasio-
Lyl CeTKY 3TOH NOJIOBHHLI JlaMIbl OJAAHO yepe3 pe3uCTop
Rs mosioxuTebHOe HanpskKeHdHe OT O6lLero HCTOYHHKA aHOA-
HOTO HaNpsAXeHHs, U B KaTole JaMIbl OTCYTCTBYeT Pe3HCTOp
aBTOMATHYECKOro cMelleHMA. DTa MOJOBUHA .1aMmnbl Oaaro-
L4psl TAaKOMY BKJOYEHHIO paboTaer Npu MOJOXKHTEJIbHOM
CMCUIeHHM HJH, KaK TOBOPST, B pexHMe CETOUHLIX TOKOB.
B takoM pexume NMpOHCXOIMT MaKCHMaJIbHOE yCHJAEHHe Of-
pHLATeJbHON YacTH HMMIMYJAbCa M OTCeYKa MOJONKHTEILHOrO
sLibpoca pabouyero umny.Jbca.

Harpyskofi BToporo Kackaja yCHJIHTeJISl C/JYyXXHT pe3uc-
TOop R7, ¢ KOTOPOro CHMUMAIOT MOJOXHTEAbHBIH HMOyJbC.
Taxas nepeMeHa noasApHOCTH oOBsACHSeTCs cJedyiomwuyM 00-
pasom.
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Korpa Ha ynpasasioulefi ceTke Jamnbl 6oJibLioe OTPH-
LaTeJbHOE HAmMpsiKeHHe, NaMIa 3amepTa, Ha ee aHOAE HaH-
GoJiblllee MOMOXKUTEJIbHOE HaNpsiXKeHHe, paBHOe OGBIYHO Ha-
NPSKEHUI0 UCTOYHHKA aHOTHOrO HanpsiKeHWsl. 3HA4UT, NpH
OTpULATEJLHOM HANPsKEHUM Ha CeTKE HampsixeHHe Ha aHO-
ne moaoxuteabHo. Tak ObiBaer Bceraa. Koraa Hanpsixenue
Ha CeTKE CTAHOBUTCS MOJNOXHTEJbHBIM, JaMla [OJHOCTbIO
OTKpbIBaeTcsl, 4yepe3 Hee TedeT HaHOOMbIIKHHA TOK M BCe aHOA-
HOe HampsiKeHHe majaer Ha pesucrope Harpysku. Ilepeman
aHOAHOro HampsiKeHus OyaeT uMeTb OOpaTHBIA 3HAK MO OT-
HOLIEHHIO K CeTOYHOMYy. B Hamem ciydae oTpuuaTe/bHbIM
BoiOpoc pabouyero uMmny/abca B aHOAHOH I€NMU CTaHEeT IMOJIO-
XKHUTEJBHBIM M K TOMY 2Ke YCHJIEHHBIM.

Baaronaps Tomy 4T0 B 1aMNOBOM BapHaHTe MuIIeHH 00a
Kackaja paboTaloT B pexMMe YCHJIEHHs, a He OIMH, KakK B
TPAH3UCTOPHOM, YYBCTBHTEe/JbHOCTb MHIUEHH Bbie. ITO
03HauaeT, YTO CTPEeNATb MOXKHO ¢ 6OJIbLIEr0 PaCCTOSHUS.

Llenoyka Cr Rs — auddepenuupyiomas. Takasa uemnoyxa
IenaeT UMOYJIbC OCTPOKOHe4YHbIM. OCTaTKH OTPHLATENbHOr0
Boibpoca cpesatorcss guoaoM Ji. DTOT AHOA BKJOYEH Tak,
YTO AJ1S1 MOJIOXKUTENbHOH YacTH UMNyJNbCca OH INpeAcTaBJser
ouyeHb OO/bllIOe COMPOTHBJEHHE, a MAJAs OTPULATENbHOM —
maseHbkoe. OTpHuaTenbHbl BbIOpOC HampsikeHuss Oecmpe-
NATCTBEHHO 3aMblKaeTCs Ha 3eMJI0, a NOJOXHUTeNbHbIH 3a-
AepXKHUBaeTcd AMOJOM M NOCTyNaeT Ha ynpaB/sOLLYIO CETKY
NnpaBoi MOJIOBMHBI ABOHHOro TpHoaa JI2, paboraiouiero B
CNyCKOBOM YCTpoOficTBe.

Tak ke Kak M B TPaH3HUCTOPHOM BapHaHTe, CIyCKOBOE
yCTPOHCTBO mpeacrasiasieT coboii KAyLUMH MyabTUBHOpaTOp.
B pexume oKHAaHUS OpaBblil TPUOL JaMmmbl JIz 3amepr oT-
pUuaTe/NbHBIM CMelleHHeM, o0pa3yolumMcsi Ha pesuctope R
OT aHOZHOrO TOKa JI€BOf, OTKPLITON MOJIOBHHBI 3TOH JIaMIHHI.
OtpuuarenpbHoe CMellleHHe MOCTyNaeT Ha YNpasJsAOLYio
ceTKy NpaBoi MOJIOBHHB JaMnbl Yyepe3 peaucrop Rs. [IpaBas
noJioBMHa Aamnbl Jl: OTKpbITa, M 4epe3 OOMOTKY CYeTYHKa
(MM MCOOJIHUTENBHOTO peJsie) TedyeT TOK. B 3ToM eme oaHo
OT/IMYMe J1aMIOBOrO BapHaHTa MHULIEHH OT TPaH3HCTOPHOrO.
Tam, ecaiu Bbl MOMHHUTe, MOCJAeNHUH TPaH3UCTOP CNYCKOBOro
ycrpoiictBa T« B pexkuMme 0)XHIaHusi OblT 3amepT H uepes
00MOTKY peJie TOK He mpoxoaua. Takoi cnocob BK/IIOYEHHA
6oJiee BbLITOJEH B TPAaH3UCTOPHOM BapHaHTe MOTOMY, 4TO
MCHbIlle PACXOAyeTcsi 3Heprud HMCTOYHHKOB NHUTaHUsA. Pene
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noTpebasieT 3HAYUTEJbHBIA TOK, H MO3TOMY BBIFOAHEE BK.1i0-
YyaTb €ro TOJIbKO B MOMEHT NONajaHHsi B MHILIEHb.

Ilnsi namnoBoro BapHaHTa pacXol TOKa He uMeeT 60.b-
IOr0 3HayeHHs B CBA3H C TeM, YTO NMHTAHHE ITOfl MHINEHH
OCYLIECTBJISIETCS] OT CETH MepeMeHHOro TOKa, H B 9TOM CJy-
yae o6blyHO He 3a6oTATcs 006 3KOHOMHH 3Heprun. [lorpebae-
HHMEe TOKa JIaMIOBOH MHIUIEHbI0O He3HauHTesNbHO, W CYETUHK
3/1eKTPO3HePrHu He GyJeT JaXKe pearHpoBath HA BKJOUYEHHE
TaKoOH MaJeHbkoft Harpyskd. OCHOBHbLIMH moOTpebHTEasIMH
SHEPTHH B JaMIOBOIl MHIUEHH SIBJASIOTCSA HaKaJ JMO H Bbi-
NpsSIMHTE]b aHOLHOTO HalpsKeHUs. DHeprus, norpebasemasn
CYETYHKOM HJIH HCHOJHHTENBHBIM DeJjie, COCTaBAsET GpUMep-
HO OAHY 1ecATYyI0 4acTb OT ofulell SHepruu, norpebasemoi
scell Mumienblo. C 3To# «106aBKOH» MOXHO He CYITAThCH.

JIlpyroe neno— TpaH3HCTOPHbINi BapHaHT, MUTAeMbIi OT
G6artapeil. B Hem ocHOBHBIM moTpeGuTeseM ABAAeTCS OOGMOT-
Ka pene, U Mo3TOMy pacxox 6aTapeil cHMXKaeTcs B AecATKI
pa3 npH HCNONb30BaHMM CXeMbl, IPUBEIEHHOR Ha pHCYHKE
17. Cxema cnyCcKOBOro yCTpOiCTBa, NPUMEHEHHasi B JaMIo-
BOM BapHaHTe MHIIEHH, HECMOTPSl Ha HE3HaUUTEJbHO 6OJb-
IWHA pacXox 3JeKTposHepruu, obecneynBaer Gosnee YETKY'O
paboTy yctpoiicTBa.

[Tpu nocTynjieHnH HMIyJabCa Ha YNPaBASAIOILYI0 CETKY
npaBofl NOJOBHHBI IaMIbl JI2, YTO MPOHCXOAHUT B MOMEHT NO-
pax<eHus MHILEeHH, mpaBulii TpHox oTkpbiBaercs. Ha anoge
3TOro TpHoza obpa3yerTcs OTPHIATENbHBbI MUMMOY/AbLC Hamps-
KeHH, KOTopblll uepe3 koHgeHcatop Cs noctynaer Ha ynpas-
JSIIOILYI0 CETKY JEeBOro TpHoaa Jlz. 3TOT TpHOA 3amupaercs,
TOK 4Yepe3 oOMOTKY CYeTYHKa MAH pese mpekpaiaercs. ITo
OKOHYaHHMH MMIyJibca NMpaBbll TPHOX CHOBa 3aKpbiBaercd, a
JeBblii OTKPbIBaeTCsl U BCe BO3BpAlllaeTcsl B epBOHaYa bHbIA
pexxuM oxunanus. B moment o6patHoro nepedpoca xKIayuie-
ro myJbTHBHGpaTopa cpabaTbiBaeT UCMOMHUTENBHOE YCTPOIl-
CTBO, (PHKCHPYIOLIEe MONanaHHe B MHUIIEHb.

Pesucrop Ru orpaHnuuBaer TOK 4epe3 06MOTKY CUETYHKA
no 10 ma. Ecin ucnonb3oBaTh APYroi CueTYHK HIH pene,
06MOTKa KOTOPOrO HMEET COnmpoTrHBieHHe Goablue 8 koM, TO
3TOT PE3UCTOP MOXKHO He CTaBHTb.

Yepes pesuctop Ri2 Ha ceTKy J€BOro TPHOAA MOAAETCS
NOJIOXKHTENIbHOE HaNpsiXKeHHe OT oOLIero BHIMPSIMUTENS AAS
TOro, yToObl 3TOT TPHOJ B pPeKUME OXHAAHUS OBl Bce BpeMs
OTKPBbIT.
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Kak yxe roeepusioch, NHTaHUe JaMNOBOrO BapHaHTa
9JIEKTPOHHOH MHLIEHH MPOH3BOAHTCA OT CeTH MEPEMEHHOIO
Toka. [TonaBaTh Ha 3/IGKTPOABI JIaMIl CeTeBOe HampsiKeHue
Hernocpe1CTBEHHO Hesb3si. B ceTH HampsixeHHe mepeMeHHOe,
a 1A NUTaHUA aHOLOB TpeOyeTcs NMOCTOAHHOE HampsiKeHHe.
CnenoBaTesibHO, HyXeH BbMIpsiMHTeab. Hanpsxenue ocse-
THTeJIbHOA ceTH ObiBaer nuGo 127 6, au6o 220 8, a Hanps-
JXeHHe NMUTaHUs Hakana namn o6biyHO pasHo 6,3 8. Heob6xo-
IHM T03TOMY TpaHchopMarTop, MOHMXKAIOIMMN 3TO HaNpsi-
KeHnue. Kak BupHO u3 cxembl (puc. 22), UCTOYHHK TIUTAHHs
COCTOMT M3 cuaoBoro TpaHcopmaropa Tpi, uMmelowero TpH
o6Motku: ceteByto (/), nosbimatouyto (//), ee eure Ha3blBa-
10T aHO/JHOM, 1 HakaabHyto (//]). Bunpsamasiior nepemenHoe
HanpsiKeHue, cHUMaemoe ¢ 06MOTKH [/ celeHOBBIM MOCTO-
BbiM BhinpsMHuTeneM ABC-120-270. ITonyyeHHoe mocse Bbl-
NpsiM/IeHHs HanpsiKeHHe HeJb3si cpa3dy MoAaBaTb Ha aHo-
Abl JlaMIl, TaK Kak OHO COJepKHT, KpoMe IMOCTOSHHOH Cco-
cTasjfollel, elle U nepeMenHy. lna duabrpanuu nepe-
MEHHOH coOCTaBJfilOWeH CHAYXKHT pPe3MCTHBHO-eMKOCTHBII
¢uabTp, cocTosuuil U3 pesucropoB Ri u R: u KoHZeHcaro-
poB Cl, C: u Ca.

CnyckoBoe ycTpoficTBO He HyXKjaeTcsl B Xopoleit QHAbT-
pauui, Ho TpeGyer Gosiee BHICOKMX MOCTOSHHBIX HaNpsiKeHHI,
N03TOMY HanpsiXKeHHe AJA Hero CHHUMAIOT Mocjle MepBoil
fyeikH ¢uabtpa. Ha ycuaurenp Heo6xogumo nogasaTb Ha-
NpsiXKeHHe NUTaHUA, OTQUIBTPOBAHHOE 3HAYUTEJNbHO Jydlie,
MO3TOMY MNPHILIOCh CTAaBUTb ellle OZHY sYeHKy QHUIbTpa H
TOJIbKO MOCJe Hee MONABaTh HampsikeHHe HAa aHOABI Jami
YCHJIUTENS.

BHewHuil BHA J1aMIOBOro BapuaHTa 3JEKTPOHHOH MHuIlle-
HH u300pakeH Ha pHCYHKe 23, a MOHTaX — Ha pPHCYHKe 24.
M3 3TuX pUCYyHKOB HETPyAHO MOHATb, YTO BCE HETaaH MHUIeE-
HH, KpoMe ¢oTopesucropa u pesucropa Rs, coGHpAIOT U yCTa-
HaBJINBalOT Ha AopaJjioMuuneBom [T-o6pa3nom maccu. Mox-
HO MCNO/Nb30BAaTb AJs IIaCCH M JIMCTOBOE 2Keje30, HO ero
TpynHee o6pabartbiBath. [llopasiomuHuii obiamaer nocra-
TOYHOH NPOYHOCTBIO, a CBEPJUTb B HEM OTBepCTHS, H3rubaTh
ero 3HayMTeNbHO Jerde, ueM Keje3o. PasMmepbl 3arotosku
maccH mpuBeldeHL Ha pUcyHKe 25.

Hertann ans n1aMnoBof MUIIEHH MOXKHO HCIIOJb30BATb JIO-
6ble. Pesucroper tuna BC nau MJIT. Konzencatopsl mocro-
ssHHOM emKkocTi THna MBI'O unn KCO. dnektpodautuyeckue
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Puc. 23. Pasmeuienue jerajefi Ha ILIAaCCH MHILEHII.

konpencaropel AM, ATO uan K-53 (Cs) K3 u K50-3 B
(HABTPE NHTaHHSA.

Tpancdopmatop Tpi MOMKHO HCHOJNB30BATh T'OTOBBIY OT
CEeTEBOro BelaTeJbHOTO NMPHEMHHKa THNA «Pekopa» mioboil
MapKH, KpoMe MepBOro BbiMyckKa, B KOTOPOM HET CHJIOBOTO
TpaHcopMaTopa.

TpanchopmaTop MoKHO M3TOTOBHTb M camuM. Hust aToro
HeoOXoAuM cepledHHK, HaOpaHubii n3 ll-o6pasHbix mia-
CTHH 0ObluHOM TpaHchopmarTopHoi cranu. Lllupuna cpeaneit
NAacTHHB goaXKHa GbiTh 20 mm. Tonmuna HaGopa 37 mm.
O6morka [, paccunTaHHas Ha BKJAIOYEHHE B CETb C HampsixkKe-
nueMm 220 6, noaxHa coaepxaTb 1200 BHTKOB mnpoBoAa
[19J1 0,25, Ecau Tpancdopmarop npenrHasHaueH aas paboTut
OT CeTH ¢ HamnpsixkeHuem 127 @, nepBHuHasg o6MoTKa Gyger
UMeTb B JBa pa3a MeHblle BUTKOB. Ecin npeamosaraercst
MCIOMb30BATH MHIUEHb IPH TOM M APYrOM HaNpSXKEHHH B ce-
TH, cjleflyeT cAesaTb oTBOA oT 650-ro Butka. Toraa mpu Ha-
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npsxxeHuu B cetu 220 8 BKJlOuaeTcs BcA 06MOTKa, a npH
127 8 — TOJIbKO HacThb €€, cofepxainas 650 BuTKOB. AHOL1as!
ob6motka // namorana nposodom I13JI 0,15 u conepxur
1200 BuTKOB, HakaJibHaA o6MOTKa HMeeT 42 BHTKa, BbINOJ-
HeHHBIX nposBojaoMm [13J1 1,0.

ITocae Toro kak 6yaer 3aKOHUEH MOHTaX JIAMIOBOM MH-
LIeHH, cJelyeT Nnpex/Jae Bcero y6eAuThCs, 4TO BCe COeHHEHUS
clesaHbl MpaBUJIbHO. 3aTeM, He BCTABJfAS JaMNbl B JaMIo-
Bble MaHeJNH, BKAOYUTE MUTAHHe M NPOBepbTE HANpPSKEHHC
Ha Jenecrkax JaMIoBbiX maHesell. Ha aHoAHBIX JenmecTkax
NOJKHO OblTh 270—250 8 MOCTOSIHHOrO HanpsXKeHUs, Ha Ha-
KanpHbIX — 6,5 8. [IpoBepky caenyer npoH3BOAUTH TECTEPOM
tuna TT-1, I1-20 u T. n.

Ecnu Ha enecTkax 1aMIOBLIX aHeJeK €CTb HaMpsAXeHHe
MUTaHUs, BBIKJIOYMTE o6WIMM BhIK/AlOuaTeaeM Bki cereBoc
HanpsiXKeHWe, BCTaBbTe JlaMIbl M CHOBA, BKJIOYUB Hampske-
HUe, IPOBepbTe HaJUuyMe HaNPSXKEHHs Ha COOTBETCTBYIOLIHX
3J1eKTpojax JaMIIbl.

Vamepenns HyXHO NPOU3BOAUTH cnycTd 2—3 Mun noc-
Jle BKJIIOYEHUS] MUTaHHUsl. DTO BpeMsl HeoOXOZHMO AJS TOTO,
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yToOBl KATOIbI JIaMM yclead Harperbcs n0 paboueil Temme-
paTypbl.

Ecnu MoHTax ciaenaH NpaBUJAbHO, TO HANPAXKEHUS NHTA-
Hua 6yayT Heckoabko ApyruMu. HakanpHoe HampsxkeHie
moHM3IITCA HeMHOro U 6yner paBHo 6,3 6. Ha anonax mammol
JI\ BBl 3aMeTUTE Pe3KOoe YMEHbleHHe MOCTOSHHOrO Hampsaxe-
nuda. Ono 6yaer okoso 100 8. To ke camoe npousoifer
Ha aHoAe JIeBOA NOJMOBUHBI JaMnbl Jl2, Tae HanpskeHHe
cHusures po 130 s. Tlosnoe anomHoe HanpsKeHue (OKo-
70 270 8) ocTaHeTcss TOMIBKO HAa aHOoJe MPaBOd IOJOBHHbI
aamnul Je.

OO6bsicHUTD TaKOE U3MEHEHHE Hampsi/KeHUS MOXHO OYeHb
npocro. [Ipu Bk/oueHun nutauus oba tpuoza samnsl J1
JeBasi TMOJIOBMHA JaMmnbl Jl: OTKPHITHL. DTO 03HayaeT, 4To
yepe3 HUX TeueT aHOAHbIH TOK. B aHOQHBIX ensax crosT 60/b-
1IMe CONMPOTHBJAEHHs, Ha KOTOPHIX NPH NPOXOXKAEHHH aHOA-
HOrOo TOKa cO3[daercsl NajeHue HaNpsKeHHA. DTO HampsAXKe-
HHe BbIYHTaeTcs U3 OOLlero HanpsKeHUs NUTAHUA, M Ha
aHOJAaX OHO CTaHOBUTCA MEHbLIE.

[IpaBast mosoBunHa namnbl Jl: 3aKpbiTa, aHOZHOrO TOKA
HeT, HET ¥ NMajeHUs HanpsKeHHs Ha pe3ucrope Ru, U moaro-
My BCe Hanps:KeHWe NUTaHus Oyner Ha aHode sammbl. He-
Gosblioe yMeHbleHHe HanpsxeHUd Hakajaa oObacHsAeTcs
najeHHeM HaNpsiXKeHHs Ha CONPOTHUBJIEHHH HaKaJbHOH 00-
MOTKH.

[Tpu HOpMa/bHBIX HANpPSXKEHUAX MUTAaHUS YCHJIHTENb Ha-
JlaXkKHBaHUA He TpebyeT W HauumHaeT paboTaTb HOPMaJbHO
cpa3y nocjae BKJA4YeHHs nutaHud. [lpn Hederkoit pabore
CIYCKOBOTO YCTPOHCTBA INpE€XJE€ BCEro cjelyeT XOOHThbCH,
yroObl mMpaBas NOJIOBUHA Jamnbl J/: OblIa 3akKpuiTa, a Je-
Bas — OTKpPbITa. DTOr0 JOCTHralOT HM3MEHeHHEM BeJHUYHH!J
conpoTuBieHus pesucropa Rs. Kak npaBsuiso, 310 conporus-
JIleHHe HYXHO YBEeJHYHTb.

BosmoxHo, nmotpedyercss noao6paTh U BENHYHHY COMPO-
THBJeHUs pesuctopa Ru, yto ObiBaeT HEOGXOAMMO, KOTAa
HCMOMB3YIOT BMECTO YKa3aHHOrO Ha CXeMe 3JIEKTPOMEeXaHH-
YECKOr0 CYETYMKA peJie WM CYeT4MK APYroro THOA.

Huoraa He ynaercsl u36aBUTbCS OT BJAMSTHUS TOCTOPOHHE-
ro ocselledus. B TemHoTe MMLIeHb cpabaTbiBaeT XOpOILLO, 23
NpH OCBELleHHH NaXKe HesIPKUM CBETOM MHILUEHb He pear-
pyer Ha caMble TOYHble nonananus. M36exarb 3TOro MoOx-
HO, 3aTeMHHB (DOTOPE3HCTOP C MOMOLLbIO Kpyryoro Tybyca.
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MoKHO HeCKOJbKO MOBBICHTH YYBCTBHTEJNbHOCTH MHUICHH,
YyCTaHOBMB B TyOyce ABOSIKOBBIMYKJYIO JHH3Y. Paccrosnne
OT JuH3bl 0o ¢QoTope3ucropa 3aBUCHT OT (POKYCHOro pac-
CTOSIHHS JIMH3Bl. TO PacCTOSIHHE JIeTKO HaHTH.

3axKrute HacCTOJbHYIO JlaMNy W HalmpaBbTe CBET OT Hee
yepe3 JIMH3Yy Ha 4MCTHIN JucT Oymaru. Mamensaiite paccros-
HHe MexXay JIMH30#l H OyMarofi f0 TeX mop, MoKa Ha JHUCTe
Oymard He MOSIBUTCA YeTKoe H300parkeHHe HHTH HaKaJsa JaMm-
MOYKH MM pUCYHKa abaxypa. DTo paccTosaHue u 6yner ¢o-
KycHbiM. POTOPE3HCTOP HYHKHO MOMECTUTb Ha TAKOM e pac-
CTOSIHUH OT JMH3bI, KOTOPYIO OuYeHb YHZOOHO 3aKpenHTb B
TyObyce.

M3rotoBuB 3/1€KTPOHHBIN MUCTOJET HJIH BHHTOBKY H Mi-
uieHb, NonpolyiiTe OPraHU30BaTh CTPEJKOBbie COPEBHOBaHHUA
Ha MepBEHCTBO kJacca M mxoJbl. CTOUT TOJNBKO NOKa3aTh B
INeACTBHH COBepIIeHHO HOBOE 3JeKTPOHHOe OpyXKHe, KaK Mo-
SIBUTCH OYEHb MHOTO XeJlalolHX Nonpo6oBaTb CBOH CHJH
B 3TOM YBJIEKaTeJbHOM Hesne. A MHOrHe H3 TeX, KTO XOTb
pas momajfer B MHILEHb, 3aXOTAT U3rOTOBUTb CBOM 3JIEKTPOH-
HbIfl THP.




DKOCHOMbBTE JJIEKTPOIHEPIUIO!

B nio6om noxoie, oco6eHHO BOEHH3UPOBAaHHOM, He0OXO-
MMM KapMaHHbIH ¢oHapb. C ero MmoMOILIBIO MOXHO HOUbIO
HAfiTH TPONMHHKY, PacCMOTpPeTb KapTy, MojaTh CHIHAJ Tpe-
BOTH HJIH COOGILUTb Ba)KHble CBEIEHHs HAa PACCTOSIHHH B He-
CKOILKO KHJOMeTpoB. A mpu ycTpoiicTBe Ho'wlera, Korila
CBeT OT KOCTPa yKe MOMEPK, B MajaTKe TEMHO, H, KaK HasJo,
KyJ1a-TO 3aMpONAacTHAHCh caMble HE00X01MMble BellH, H PIOK-
3aK MOJKEH ObITb yJoKeH ¢ Beuepa, 6e3 KapvauHoro ¢o-
Haps BaM He 0OOHTHCD.

Bcem xopowr Baur oHapHK, HO €CTb Y Hero OJHH cylic-
CTBEHHBIH HeJ0CTaTOK. DHeprus, 3anaceHHas B 3.J1eKTpHue-
ckolt Gatapefike, pacxoayercsi GoHapeM OueHb PacTOUYHTEb-
#o. ITourn 959% snexrTposHeprun OGaTapeiikil MepexoIUT B
Temns0, H ToabKo 5% ee mpeBpallaercs B CBeT.
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[ToBbicuTb K. N. A. kapMaHHOro ¢oHaps, xasajaoch Gbl,
Henb3si. Ho monpo6yeM npusBaTb Ha HOMOLIb pajgHOIJNEK-
TPOHHKY.

IMpexxne uem 37O cpenartb, BCNIOMHHM, 4TO 4acro, CTpe-
MACb CIKOHOMHTb DPacXOJ 3JeKTPO3Heprud ot OaTapeH, Mbl
EKJIIOYaeM 3JIeKTpHUecKHH (OHapb Ha KOpPOTKOe BpeMs, Ile-
PHOIHYECKH HAXHMas Ha KHONKY BblKJouarens. JIpkue, oco-
GeHHO B TeMHOTe, BCIBIILKH CBETA OCIEMJSAIOT H He MO3BOJS-
10T B NPOMEeXYTKaX MeX1y HHMH XODOLIO BHAETb OKPY¥Kalo-
lIHe MpeaMeTHI. .

Ecan BkaouaTh W BbikMOuaTh (OHApPb OYEHb 4acro, TO
ycTaeT pyka H oOropaioT wOHTaKTbl Bbikjwouarens. Haxn-
MaTb Ha KHONKY OdeHb 4acTO — pa3 JAecfTb B CEKYHAY — MBb
NPOCTO He CMOMKEM.

Bot TyT-TO M MmotpebyeTcs 3JeKTPOHHBIA MepeKa0UYaTeb,
cnoco6GHbIH nepekniouath GoHapb u 10 u 20 pa3 B cekyHay.
Benwiky cBeta, Kaxjaas OueHb KOpPOTKasi, CJIHBAIOTCS B OA-
Hy, H Mbl Ja)ke He 3aMeuyaeM, 4To (oHapb NMepHOIHYECKH
racHeT H 3aXKHraercs.

Harperas HMTb N1aMIOUKH He ycleBaeT OCTLITb H NOTe-
pATb APKOCTb Rax<e 3a OJAHY AECATYIO A0JIO CCKyHAbl. Takum
obpa3om, ecad 10 pa3 B ceKyHAy BK/IO4aTb M BBIKJIOYATh
JIaMMOuYKy KapMaHHOro ¢oHaps, cBeT OT Hero 6yleT HATH
HenmpepblBHO (Tak HaMm OylerT KasaTbCs), a JaMmmouka 6yner
BKJIOYeHa He Bce BpeMs. OTcioa CTaHOBUTCA NOHATHLIM, YTO
1 5HepTuu 6arapeiiku XBaTHT Ha GoJbluee BpemsA. Cpok cayx-
6bl Kaxjof GaTapeHKH MOXKHO YBeJHUHTb pa3a B 1Ba-TpH,
a To H GoJblle, ec/H HCIOMb20BaTbh 3JMEKTPOHHBIH MepeKio-
yaTte/b.

Ha pucyske 26 usob6pakeHa nNpHHUHNHAJbHAas cXeMa
nepexJoyaTenss AJAs KapMaHHoro ¢onaps. 3AeCb HCNOJb30-
BaHa IUMPOKO pacnpocTpaHeHHas B PalHOTeXHHYECKHX
YCTpPOMCTBAax cxema MyabTuBHOGparopa. MyabTHBHOGpaTOp —
3TO TreHepaTOp 3JeKTPHYEeCKHX KojeOaunuii. B oriunume or
APYTHX TeHepaToOpoB OH reHepHpyeT KoseOaHus He ONHOM, a
MHOXecTBa yacToT. OTclola OH H NOJYYHJ CBOe Ha3BaHHe:
multum — mHoro, vibro — koae6mo. M3 3tHX JaTHHCKHX
CJIOB NOJYYHJIOCH CJIOBO «MYJIbTHBHODATOP».

Ecau snexktpuueckue Koae6aHHs, co3laBaeMble MYJbTH-
BHOPAaTOPOM, NpeACTaBHTb B BHJAe rpadHKoB, Mbl MOJYUHM
KapTHHY, H300paxeHHyl0 Ha pucyHKe 27. Kaxaas H3 rede-
pHpyeMBIX 4aCTOT fa3blBaercs rapMoHHkoi. Hampsixenue
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nepBOA FapMOHHKH, KaK NpaBHIO, HMeeT HaubOMbIIYIO Be-
auyuHy. OT MyabTHBHOpPaTOpa MOJMY4YalOT CyMMapHble KoJje-
6aHHs, MOKa3aHHble Ha CaMOil HHKHeN KpHBOH. DTH Koseba-
HHSl HanoMpHaloT OYykBy «IIs, M mo3TOMy HMX HasbiBalOT
[T1-06paaubimu.

Ecnn BHMMaTeNbHO MOCMOTPETb Ha CXeMy MYJbTHBHGpa-
TOpa, TO MOXKHO 3aMeTHTh, YTO 3TO JBa OOLIYHBLIX YCHJIHTENA
HH3KOM 4acTOThl, BLIXOJBLI KOTOPBHIX NMOJAKJIOUEHbl Ha BXOJbl.

YcunenHoe HanpsixkeHHe cayyaiiHbiX KoJe6aHuii noiaercs
CHOBa Ha BXO[ YCHJHTeNs, yCHJIHBaeTcq elle 60Jiblie H CHO-
Ba MOCTyNaer ¢ BbIXOAa Ha BXOA H T. A. Tak Oyier nponpo.-
*KaTbcAd A0 TeX MOp, MOKa He HACTYMHUT YCTOMUHMBLII peXMHM
reHepHpOBaHHsl W HAlll YCHJIHTeJb NpPEeBPATHTCA B reHepa-
Top. B maHHOM cayuae 3T0 6ymeT MyJbTHBHGPATOp.
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Puc. 27. I'padnueckoe nsobpaxenne
pa6oTbl MysbTHBHOpaTOpA.



Yacrora 1 dpopma KoneGaHHil, pa3BHBaEMbIX MYJbTUBHO-
paropoM, 3aBUCAT OT eMKOCTH KoHZeHcaTopoB C: u Cs u
COMpOTHBJIEHHUI Pe3HCTOpPOB Rz, Rs u Rs«. Eciu eMKoCcTb KoH-
nencaropoB C: u Cs Gyjer O1HHAKOBOl, a CyMMa CONPOTHB-
JieHHR R2+ Rs Gyner paBHa CONPOTHBJEHHIO R+, MOJ0XKHUTENb-
Hble H OTPHUATEJbHble NONYBOJHbI FeHEPHPYeMbIX KoneGaHHi
OynyT oAHHAKOBBHL. Takoi MyJbTHBHOPATOp Ha3bIBAIOT CHM-
MerpHuHbiM. Ha HHKHeR KDHBOR B 3TOM cjiyuae paccTOAHHS
Mexay Toukamd I —2 u 2— 3 Gyayt pasubl. Eciu eMKocTu
KOHJ€HCaTOpOB OydyT HepaBHbI, CHMMETPHS MOJNOXKHTEIbHbIX
M OTPHIATeNbHbIX NMOJNYBOJH HAapYIUMTCS H MYJbTHBUOpPATOp
CTaHeT HECHMMETDPHUYHBIM.

Kak e pa6oraer Takoi 3JeKTPOHHbLIA MepeK/oUaTeNb?

Ilpu 3aMbikaHHH KOHTAKTOB BbIKJIOuaTeas Bk Ha MyJb-
THBHOPATOp MOJaeTcsl HanpsKeHHe MHTAHHA, H OH HAaUHHAET
regepuposatb I1-06pasHble uMnysabcbl. EMKOCTH KOHaeHca-
TopoB C2 u Cs HEOAHMHAKOBbI, H NMOJIOXHTEJbHbIE HMNYJbChl
OyayT N0 AJHTEJbHOCTH He PaBHBI OTpHLaTeabHbIM. Harpys-
KO 0OJHOFO M3 TPAH3HCTOPOB MYJbTHBHOpaTOpa CJAYXXHT 00-
MOTKa peJe, KOTODOe OTPeryJHpOBaHO C npeobiajaHHeM:
NpH OTCYTCTBHH TOKAa B TPAH3HCTOpe H 0OMOTKe pesie IKOph
Gyl1eT HaXOoQHTbCA Y OJHOTO H3 KOHTAaKTOB. DTO MPOH30fI1CT
Toraa, Korga tpaHaucrop 7T: 3akpbit. Ilpu npoxoxaeHHH
MMIyJlbca Yepe3 3TOT TPAH3HCTOP H OOMOTKY peJse AKOpb
nepeGpoCHTCA K NMpPOTHBONMOJOXKHOMY KoHTakTy. ITocae Toro
KaK TPaH3HCTOp 3aKpoercsl, AKOpb BepHeTcs B MpexKHee MO-
JI0XKeHHe.

B To BpeMs, Korja skopb peJje HaXOAHTCs, AOMYCTHM, ¥
npaBoro KOHTaKTa, KOHAeHcaTop C« 3apAANTCA NOYTH 10 Ha-
npsixxeHusi Gartapeu. Llenb 3apsiza — MHHycOBHIH BbIBOJ 6a-
TapeH, 3aMKHyTble KOHTakKTbl Bxki, pesucrop Rz, MHHycoBad
obknanka konaeHncatopa Cs, nuocosas o6KJalKa 3TOro xe
KOHJeHCcaTopa M BTOpPO# moJioc 6arapeu. Pesucrop Rr cay-
JKHT [Jis1 TOrO, YTOGbl HEMHOrO OrPaHHYMTb HauaJbHbIH TOK
3apsja H NpelOTBPaTHTb HCKPEHHE NpH NMepeKJI0YeHHH KoH-
TAKTOB.

Kak ToJbKO siKOpb pesie nepeGpOCHTCS B JieBOe MO cxeme
MOJ0OXKeHHe 1 3aMKHeT JIeBblil KOHTakT /I, KOH1eHCcaTop Hau-
HeT paspsXaTbcsl Ha 3JeKTpHuecKyio JaMnouky Jl. 3anaca
3HEpTH!, KOTOPYIO HaKONMHJ KOHAEHCAaTop, A0CTATOYHO, YTo-
6ul 1amMnouka BCIbiIXHyJa. Pene nepe6pachiBaer IKOpb ¢ ua-
CTOTON reHepatopa, MNepekjaiouyas JaMnouky ¢oHapst mpiu

55



Pnc. 28 [IlpuHuunnanbHas cxemMa SJEKTPOHHOrO mnepekJjiouatenss 3,7 6.

yKa3aHHBIX Ha cxeMe feTansx npumepHo 10 pa3s B ce-
kyHay. Ilpuuem Bpema ropenus naMnoukn GyJeT B HECKOMb-
KO pa3 MeHbllle, YeM 11ay3bl, BO BPeMs KOTOPBIX NPOHCXOIHT
3apaaka KoHieHcatopa Cs« DHeprus GaTapen pacxodyercs
O4YeHb 3KOHOMHO.

Bkawouatb Takoi poHapb 6e3 3JeKTPOHHOrO NMepekarda-
Tesisl HeJqb3sl, TaK Kak JJs 4eTKodl paboThl Heo6XOAHMO Ha-
npsixeHHe 6arapen mopaaka 9 8, a NaMIOYKy HYXKHO B3fITb
Ha Hanpsxenue 2,5—3,5 8. HacToTy BCHBIIEK MOMHO YMEHb-
IIATb ¢ MOMOLIbLIO epeMeHHoro pesucropa Rs, ciaenas BHAH-
MBIM MHTaHHe JIaMIOUKH.

KOHCTPYKTHBHO 3/€KTPOHHBIAI NepekjalodaTel]b MOXKeT
OLITH BBLINOJIHEH [10-PA3HOMY B 3aBHCHMOCTH OT THMA HCMOJb-
3yemoro ¢oHaps. Jletann nepeknatouaTesst Jaydile B3sTb Ma-
JorabapuTHble, TOrAa OH JeTKO MOMeCTHTC B Kopmyce o-
naps. MoxHo co6paTb ero H B OTAEJbHON YNaKOBKe — He-
6OJIbIION T/IaCTMAcCOBON MJIM MeTalJH4YeCKOH Kopobouke,
KOTOPYI0O KOHCTPYKTHBHO OOGBLeIHHHTb C (poHapeM.

HanaxusaHnne mepekJaiouaTenss cBOAHTCA K noabopy Be-
JH4YHH eMKoctelt kouaencatopos C: u Cs. B kauectse pene
HCMOJb30BAHO 3JeKTpoMexaHHueckoe peae Tuna P3C-10,
nacnopt PC 4524 308.

TpausucTopsl Henonb3yloTes MoObIe HH3KOYacTOTHBIE. Ba-
Tapeu NMHTaHMST B JaHHOH KOHCTPYKUMH (oHAps — aKKyMmy-
astopu 7]1-0,1. MoxHo npuMenHuTh 6artapeio «KpoHa» niau
ase KBC, BKk/loueHHble mocsedoBaTeqbHO. B 3TOM cayuae
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¢oHapp momyuuTcs TrPOMO3AKHM, 3aTO OLHOTO KOMILIEKTA
MUTAHHA XBAaTHT HAa BeCb NOXOL.

Kounencaropet Ci, C: u Cs moryr Guitb Tama K-50,
9M u 3TO, pesucropel — tuna MJIT uau YJIM. Ouon 1.
CayKalHi A5 YMeHbIIeHHs 5KCTPAaTOKOB NPH pe3KoM mepe-
KJIOUEHHH TOKa B 0OMOTKax peJe, MoxHo B3ATb THnma JI7 c
N06biM OYKBeHHBIM HHAekcoM uau J1226.

DNeKTPOHHBIA MepekaoyaTeab MOXKHO co6paTh 1o CXeMe,
NpUBeICHHON HAa PHCYHKe 28. DTO TOXe HECHMMETPHUHbIH
MYJbTHBHOPATOp, KOTOPHIH IepeKkJIouaeT KOHTAKTHI peJe.
B cBsi3H c TeM, UTO 3Jecb MepeKNoUaeTcs HemocpeiCcTBeHHO
6aTapest, a He HaKOIHTENbHBIH KOHIEHCATOD, H HampsKeEHe
G6artapen nutaHug Bcero 3,7 8, a He 9 g, pesie He GyJeT UeTKO
cpabaTbiBaThb OT NMPSIMOYTOJbHBIX HMIYJbCOB, MOCTYNAIOLIHX
ot MyabTuBHOGpaTtopa. Mx HyxHo ycuaurb. Oas artoii uenu B
cXeMe yCTaHOBJIEH elle ofHH TpaH3aucrop — Ts. OH paboTaer
yCHJHTeNeM MOILHOCTH. Pesle 31ech HCO/Mb30BAHO TaKoe Xe,
KaK H B mpeibiaylleid cxeMme.

Hekoropbie pene 31oro THma npu ycraHoBKe B NepekxJio-
yaTeJab paboTalOT He O4YeHb 4eTKo. TOK, [Jaxe YCHJ/EHHHIl
TpaHsucropom Ts, oka3biBaeTcs Masa. B 3Tom cayuae Hazno
OTOCHYTb KOHTaKTHble MDYXHHBl peje H TeM CaMbIM oOcja-
OHTbL faBieHHe NPYXHH HA IKOPb peJe.

HasnaueHue ocTanbHbIX [eTasiell B mepexjaiouaTese Tod-
HO TaKoe e, KaK M B mnpeabiaylieM. TpaH3HCTOPH MOTYT
6bITb JTI06LIMH HH3KOUAacTOTHbIMH H3 cepun MIT40 — MIT42,
pesuctropel Tuna MJIT 0,25 uau YJIM. [lepemennbiit pe3u-
crop — tuna CITO uan mnio6oit apyroii.

KoHcTpykuusa mepekaiouaTtens ToXe NPOH3BONbHAA H 3a-
BHCHT OT pa3MepoB Kopnyca kapMmaHHoro ¢oHaps.

Jas npumepa Ha pucyHke 29 nmokasaHo pa3MellleHHe je-
Tajel Ha HeGOJbIION NMJyaTe U3 N060r0 H30JAALHOHHOTO Ma-
Teprana (TEKCTONUT, OprcrTeknao) toawmuHoi 0,6—1,5 sm.
Pasmepnl nnaThl paccuMTaHbl Ha QOHapb B NMPSAMOYTOJbHOM
MeTajnuyeckoM xopnyce. [TomecTHTb ee ¢ feTansiMH B KOD-
nyc ¢cunaps foBoabHo TpyAHo. Ilpexne Bcero Heo6xoaMMO
yIanuTh NPyXKHUHAIIHE KOHTAKTHl, K KOTOPbIM MPHCOENHHAET-
cs1 6atapes. Ha mepenHeli cTedke GoHaps Hal0 NPOCBEPJHTD
OTBEpPCTHE AJs1 PYyuKH MepeMeHHOro pesucropa. Pesucrop
YKPeNJsioT Ha nepeiHedl creHKe raiikoii. Kopnyc ¢onapsa s
TOM MeCTe, Kyla 'BCTarifgeTCsd MOHTaXHas mnJara, HYXKHO
OK/1eHTb TOHKHM KapPTOHOM HJH TeTHHaKCOM, 4TOObBl MOHTaX-
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1ble COeJHHEeHNA NJaThl He 3aMKHYJHCb MeXALy coboil uepes
MeTaJJiMyeckue cTeHkH dytaspa.

Co6paB cxemy nepekatouarenast (mepBoro WJH BTOPOro),
He BcTaBJsifiTe ee B Kopnyc QOHapst U He BKJO4YalTe NMUTa-
Hie. CHayasna TLIATENbHO NPOBEpbTe NMPaBHUJIbLHOCTb COGNH-
Hedu#i. He nepenyTaHsl iy neranu npu MoHTaxe, HC 3aMKHY-
Tbl M MeXAy co60ii MOHTaXXHble NPOBOAA, He 3aTEKAO Jil
NpH nafike 0JI0BO, KOTOPOE MOXKeT 06pa30BaTh HEHYXKHble H
Jaxe ONacHble .-COe[HHEHHA B MOHTa:KHOH cxeme. Toapko
y6eAHBUIHCb, YTO BCE CHENAHO TOYHO B COOTBETCTBHH C MpPHH-
LHMIHAJbHON cXeMOH, Bkawouaiite Garapeiiky. Pene nauner
paboraTb cpa3y »Ke, eclM BCe CO€IHHEHHS] MPaBHJbHLI.

Menas BeqMuHHY COMPOTHBJEHHSI NEePeMEHHOrO pes3HCTo-
pa, Bbl 3aMeTHTe, YTO H3MEHAEeTCsA U YacToTa Benbimek. OKoH-
uaTe/bHYIO PeryJHPOBKY 4acTOThl BCNbIIIEK HYXHO NPOH3BO-
INTb B TeMHOTe. Bpamaiite pyuky peryasitropa o Tex nop,
M0Ka yacToTa BCObILEK CTaHeT MaJjo3aMeTHol. B atom noso-
KeHHH CclieflyeT OCTaBHTb lepeMeHHBI pPe3HCTOp, TaKk Kak
(onapb Oyner norpebaaTh HaHMeHbllee KOJHYECTBO SHEPTHH
oT 6atapeH, a CBeTHT Tak, Kak OyATO JaMNOuKa FODUT He-
NpepbIBHO.

Ha pucynke 30 nokasaHo pasmelieHHe geraneii 31eKTpoH-
HOTO NepeksjyaTe]s B KPVIVIOM KOpHyce KapMaHHoro ¢o-
Haps




PAOMOKOMMNAC M LUATOMEP

Komnac — Heob6xoquMasi NpHHALNIEXKHOCTb JI0OOro Moxo-
aa. Mbl 3HaceM, KaK XOIMTb 110 a3HMYTY, KaK N0Jb30BaThCH
KapToH H OPHEHTHDOBATbCA MO COJNHLY H 3Be€3JaM.

Ho npeacraBbre cebe, yTo koMnac pa3GHT B xKapkoM 6010
C «IIPOTHBHHKOM», a TsXKeJble Cepble TYUH He JAi0T BO3MOXK-
HOCTH XOTb Ha MHHYTY YBHIeTb COJIHIe HJH 3Be3bl. [la ewwe
ec1M Mbl O/1y2KaeM IO Jiecy, 'ie HeT 3aMeTHbIX OPHEHTHPOB,
a Bce JepeBbs MOX0XKH 0HO Ha apyroe. Takoi cayyail Moxer
6biTb He TOIBKO B BOEHH3HDOBAaHHOM 0X0Je€, HO H BO BpeMsi
camoro ofbiuHoro OyaHMyHOro noxoga 3a rpubamu. Ecrte
el(e OfHO CPeICTBO [/s Onpejfe’eHHs HYKHOrO HaM Hanpas-
JleltHst — pajAHOBOJIHBI.

Bo Bcem mupe paboTaroT ThICAYH BellATeNbHBIX H CJy-
JKeOHbIX paavocTaHUHi. PalMoBOIHB HecyT Ha CBOHMX rped-
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HAX BECeJyl0 MY3bIKY, Pa3/IHUHble COOOIIEHHSI H Cay)KeOHbie
TeJerpaMMbl. PafHoBOJMIHEL pacnpoCTpaHATCA BAOJbL 3eM-
HOM NMOBEPXHOCTH, YXOAAT B KOCMOC H 3aTyXaloT B TOJIIe
3eman. B no6oe Bpems cyTOK, BKJIIOYHB NMPHEMHHK, MBI MO-
XeM YCIbIHIaTh JeCATKH BellaTeabHHIX pajHocTanuuit. Mo-
et ObiTh, MPaBAa, TaKON cJayyai, KOraa Hu OfHa paiHOBO.-
Ha He TIDOHHKHET B MecTO mpueMa. ITo GbiBaer Ha JlajbHeM
Cesepe unu IOre, 6413 noawocos 3eMJid, BO BpeMsl MarHHT-
HbIX O6ypb H HOHOC(EPHBIX BO3MYIUEHHH.

Ho 06bryHo, 0cO6eHHO B CpeHHX LIHPOTAX, PaJMOBOJHbI
6JIM3KO pAachOJIOXKEHHBIX PpajHOCTaHLUHUH OOGHApYXHTb He
NpeACTaBJaseT TPYyAA AaKe NPOCTeAUINM caMOJe/bHbIM MPH-
eMHHKOM. OKa3biBaeTcsi, MOXXHO He TOJIbKO O6HaDyXHTb pa-
JIHOBOJIHBI, TO €CTb YCJABIATh Nepejady MecTHOH pajiHoCTaH-
LMK, HO H ONpele/NHTb HaNpaBJieHHe, C KOTOPOTO OHU NPHXO-
IAT, © y3HaTh, B KAKOM HaNpaBJeHHH OT Hac HaXOAHTCH
paguocTaHUHs. A pa3 Mbl 3HaeM, B KAKOM HalpaBJeHHH Ha-
XOJHTCA PaJHOCTAHIHA, TO yXe He 3a6JyAHMCHA H CMOXKeM
onpeleinTb HYXKHOe Hamnp aBlleHHe.

Mexay nmpouuM, Tak Xe ONpenesioT Kypc Kopabieil
camoseroB. PanHomaskM chneuHadbHOM HaBHTaLMOHHOI
cyKObl OCHIIAIOT CBOH CHIHAJBI, H WITYpMaH KopabJas WJIH
camosnera 6e3 TpyAa MOXKeT ONpedeNHTb HanpaBjieHHe Ha
pazMoMasik. Mbl He GyJeM TONb30BaTbCA MOZOOGHBIM panHo-
MasikOM MOTOMY, YTO He BCerja CMOXEM ero yCJablUlUaTh H OT-
JHYHTb OT APYTHX pajHocTaHuui. Jlas nenedt opHeHTHPOBKI!
1 BI6Opa HYXKHOrO HanpaBJieHHs Jyyllle HCIO/b30BaTh pa-
IMOBEIIATENbHYIO CTAHLIHIO, XOpOLIO CJBLIILIMNMYIO B JaHHOH
MEeCTHOCTH.

Uro6bl He OWIMOHTLCA NPH ONpEefeJeHHH HanpaBJeHHusd,
HY>KHO 10 BbIXOZa B TNOXOL TOYHO y3HaThb HaNpaBJieHUE HA
pPaIMOCTaHLHKIO, HHBIMH CJIOBaMH, Y3HaTb, B KaKoil cTopoHe
cBeTa OT HAaC HAXOAHTCA 3Ta PaJHOCTAHUMUS H pachHucaHHe
ee pa6othl. [Tocneanee Hafo 3HaTh NOTOMY, YTO MECTHblE pa-
IMOCTAHIMH paGoTalOT He KPYIVIOCYTOYHO, & CO 3HAUHTeNb-
HBIMH TepepbiBaMH.

Pacnucanne paboTbl paJHOCTaHIHUH MOIKHO y3HATb B Me-
CTHOM AHpeKuHH pajgHoBelanust Munucrepcrsa cs3u CCCP
HJIM XKe npocaymas paboTy paAHOCTAHIMH B TEUEHHE O1HOTO
IHA Ha J060oM BelllaTe/bHOM NpHEMHHKe. 3Hasg HanpaBacHHE
Ha pajMOCTaHLHIO, YackH ee paboTH H HMes caMblii npocreil-
W1 NpHeMHHK ¢ PeppHTOBOR HJIM PAMOYHOH aHTEHHOM, MOX-
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Puc. 31. MaruntHan (¢epputoBasi) aHTeHHA.

HO CMeJo OTNpaBJsATbCA B HE3HAKOMbIE MecTa, HE HMEed KOM-

naca 4 KapThl.

Cbeppmosaﬂ HJH paMO4YHasg aHTEeHHA MO3BOJIHT onpene-
JUTb HanpasJi€eHHE HA pAAHOCTAHUHIO: TAKHE AHTCHHBI obaa-
AalT HanpaBJE€HHLIM IeACTBUEM.
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Puc. 32. Pamounasn aHren-
Ha (A —K aunteHHe, 3 —
K 3a3eMNeHHI0).

& c—
y ammnd

Tot, k10 Mosb3oBancs Majnorabaput-
HbIM TPaH3HCTOPHbLIM NPHEMHHKOM C BHY-
TpeHHell MarHuTHo#l (deppuTOoBO#) an-
TEHHOH, HaBepHOe, 3aMeTHJ, YTO CHJa
npHeMa 3aBHCHT OT TOTO, KaK MOBEPHYThL
NpHEMHHUK, a BMECTe C HHM H aHTeHHY, Ha-
XOAslLylocs BHYTPH KOpNyca NpHEMHHKa,
N0 OTHOWIEHHIO K HaNMpaBJeHHIO Ha NpH-
HHM2aeMyI0 paHOCTaHUHIO.

MarnutHasi aHTeHHa COCTOHT H3 LH-
JMHAPHYECKOTO HJIM TMJIOCKOTO CTepKHA
nannoit 10—30 cu u3 ocoboro marepua-
Ja— ¢GeppuTa, Ha KOTOpHIH HaMoTaHa
NpPOBOMIOYHAsI KaTyllKa BXOLHOIO KOHTY-
pa npueMHuka (puc. 31). Pamounas au-
TeHHa INpeAcTaBjasgeT co60H NpoBOJOY-
HYI0, Yallle KBafPaTHYIO, PaMKy CO CTOpO-
noft 15—25 cxu. Pamka cogepxur 10—30
BHTKOB TOHKOT'O H30JHPOBaHHOrO MpPOBO-

(puc. 32). HanpaBaenHvle cBoHcTBa

TaKHX AaHTeHH MNOACHAIOTCA DPHCYHKaMi
33 n 34.
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3anaya Hala COCTOHT B TOM, 4TOGBI H3 NMyHKTa A nonactsb
B NyHKT 5 (puc. 35). YcCJ0BHA MepefBHXEHHS CJIOXKHbIE,
Y Hac HeT HH KapThl, HH KOMNAca, N0 COJHLY OPHEHTHPOBATh-
cst Henb3sA. EcTb TOIbKO OGBIYHLIA TPaH3HCTOPHBIN BellaTeNb-
Hbll IPHEMHHK CO BCTPOEHHOH (heppHTOBOH aHTeHHON, pa6o-
TAIOUHA Ha CPeIHUX H IANMHHBIX BOJIHAX.

He Bbixons u3 nyHkra A, BoIGHpaeM OHY H3 XOPOLIO CJbl-
WHMbIX PafHOCTAHUHN, YOeAHBIUHCH NpeaBapHTENbHO, YTO
oHa paGoraer 6e3 mepepbiBOB B TeYeHHe BPEMEHH, 10CTAaTOU-
HOro /s mepexoza B nyHKT 5. HanpaBaenue Ha nyHkr b
HaM u3BecTHo. Ha nucre Gymaru oTrmMeuaeM HallpaBjeHHe
Ha 3TOT NYHKT NpOH3BOJbHONI npsaMolt A5. He menss nono-
XeHHsd JHCTa, onpele/nseM HanpaBjeHHe HA BellaTeJbHYIO
CTaHLHIO H OTMeYaeM Yroj o MeXJy HanpaBJeHHCM Ha pa-
anocranuuio PC v HanpaBienueM Ha nyHKT b. Ecau cunrars,
YTO PaJHOCTAHLHA HAXOJHTCH OT HAC Ha PaccToAHHH 6oab-
weM, yem 10 paccrosiuuit ot A 1o 5, TO MOXHO CKa3aTh, 4T0
B Toyke 5 yron Mexay HanpaBneHHeM BA u HanpasieHneM
Ha paguHocraHuui Oyner paBeH 3TOMY XKe yray B Touke A
u J1060# apyrofi Touke Ha npaMoil AB. Torna npu ABHKEHHAH
no npsaMoit A5 Mbl MOXKeM NpPOBEPHTb NPaBHJAbHOCTb HALIETO
MapuipyTa, H3Mepss C NMOMOIIbIO NPHEMHHKA YroJ @ yepe3
kaxabe 500—1000 »#. Omnbka B u3MepeHHAX Oyner TcM
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Puc. 33. Hanpasaensoctb Qeppu- Puc. 34. Hanpassiennoctb pamoy-
TOBOHA aHTEHHHI, HOH aHTEHHLI



MCHbLIIE, 4eM TOYHee onpeneeH yron a W 4ueM fnaJjbile OT Hac
HAaXOAHTCs BelllaTeJNbHAasA CTaHLHA.

IIpu n3mepenusix yria a BO BpeMs cje10BaHUs MO Mapil-
PYTY HYXHO YUHTBIBATb BJHMAHHME MECTHBIX MpeIMeTOB Ha
pacnpocrpaHeHHe paauososiH. Heabssi, HanpuMep, NpOH3BO-
AHTb TaKhe M3MEPEeHHs B HH3MHAX, NOA TenerpadHeIMH W
3JIEKTPHYECKUMH NMPOBOJAMH, OKOJO MAaCCHBHBIX Kesaeso6e-
TOHHBIX COOpYXeHHi#, rie KapTHHa pacnpocTpaHeHHust
PaaMOBOJH CHJIbHO MEHAeTCA H Mbl MOXeM HONYCTHTb  ~33:
Gonbuiyio OmHOKY. Wi

Cnenyer yunThiBaTh M ellle OJHO BaxHOe 06CTOsI-
TeJbcTBO. PaMoynast H QepputoBasi aHTEHHbI
ABYHanpasJieHHble. DTO 03HAUaeT, YTO MAaKCH- (T3
Ma/ibHas TPOMKOCTb Oyjaer Habmioaarbes TO-

m(mmmno

w3

o8B0
*

g e NS
080%™V On

/ .\'M)fae/ﬁxo‘e—&//
aber \ Nofpsu

Puc. 35. Onpenenenve HanpaB/eHHs C NOMOUILIO BelllaTebHOA CTaHUHH U
npHeMHHKA ¢ GenrpHTOBOI aHTeHHOH.
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Puc. 36. JluarpamMMa HanpaB/ieHHOCTH (eppHTOBOH AaHTEHHDLI.

rna, Korga Jiobasg H3 CTOpOH paMku OyneT HanpaBjeHa
B CTOPOHY pajauocraHuuH. To xke camoe Gyner u ¢ dpeppUTO-
BOH aHTeHHO# — HaHOoJbllIasi TPOMKOCTb INpHeMa HabJIo-
IaeTcs B ABYX IOJIOXKEHHAX (PeppHTOBOIO CTEpHKHS.

Ha pucynkax 36, 37 mokaszaHbl TaK Ha3biBaeMble AHa-
rpaMMbl HaNPaBJeHHOCTH — rpaduKH, NOSACHAIONIHe Hanpas-
JgenHoe feiictBHe aHTeHH. Ilo cBoell ¢popMe anarpamma Ha-
nomuHaer uudpy 8.

Ias Toro yTo6H H36aBHTLCS OT 3TOrO HENMPHATHOIO sB-
JIeHHs, CYLIeCTBYeT oueHb npocroil cnoco6. Ha Bxon npuem-
HHKa BMecTe ¢ (JeppHTOBOH aHTEHHOH BKJIOYAIOT IITHIPEBYIO.
IIThipeBasi aHTeHHA, KaK FOBOPHT CaMO ee Ha3BaHHe, Npel-
craBaser co6oil wThipp AauHOH 1,0—1,5 m. Odas caoxHBIX
NPHEMHHKOB, CNOCOOHLIX NIPHHHMAaTh 60JbILIOE YHCJIO pPaAuo-
CTaHLHM, WIThHipeBasd aHTeHHa MoXeT OHTh Jaxe Kopode. Ha-
TOTOBHTb LITHIPEBYIO AHTEHHY MOXKHO M3 JIaTYHHOTO HJIH MeX-
HOro mpyTka auamerpoM 4—5 mm. MOXKHO HCMOJbL30OBATh H
TeJleCKONHYeCKHe aHTeHHBl OT KapMaHHLIX NMPHEMHHKOB HJH
ONHH «yc» OT KOMHATHOH Te/JeBH3HOHHOH aHTEHHbI.

3 Boennnie paanourpusl 65



HnarpaMma HanpaB/aeHHOCTH WITHIPEBONl aHTEHHB! mpei-
ctaBJsieT co60it OKPYXHOCTb. DTO O3HAYaeT, YTO Ha LITHIpe-
BYIO aHTEHHY NpHeM NPOHCXOAHT OAHHAKOBO CO BCeX HaNpas-
Jennii. Ecnu Ha BXox npHeMHHKAa BKJAIOYHTb Cpa3y JABE aH-
TCHHBI, BXOAHBIE CHTHAJIBI, IOJy4aeMble ¢ 9THX aHTEeHH, OyayT
CKJIaAbBaThCcA, C/10XKaTcid M AHArpaMMbl HalnpaBJeHHOCTH,
H MBI NOJYYHM HOBYIO JHarpaMMy, KoTopas NoKa3aHa Ha
pucyHke 38. Jta purypa faBHbIM-1aBHO KOMY-TO HallOMHHJA
OuepTaHHUs cepAlla, H MOITOMY ee Ha3BaJH Kapauounoi (ot
JIaTHHCKOTO CJIOBA «Kapjaua» — «cepaue»). Takas guarpam-
Ma HanpaBJeHHOCTH 3HayHTeNbHO ylnoOHee, yeM BOCbMEpKa,
TaK KaK MBI yKe He ClyTaeM HalnpaBsJjieHHe, OTKy/Ja NPHXOAAT
pPanHoOBOJHBI, MOTOMY 4TO Hauboabllass TPOMKOCTb Oyner
TOJIbKO NPH OJHOM MOJIOXKEeHHH (DeppHTOBOH MJIH PaMOUYHOMH
aHTeHHbl. C NPOTHBOMOJIOXKHOM CTOPOHBl Mbl NOYTH HHYEro
cabath He 6yneMm. YRo6cTBO coyeTaHHsl ABYX aHTEHH CO-
CTOHT ellle H B TOM, YTO MBI MOX{eM JIerKo H36aBHTbCS OT BCeX
MeIUAIOIUX pajHOCTAHLHH, PAacCNOJOXKEHHBX B NPOTHBONO-
JOXKHOM OT «pabouefl» pPaAHOCTAHIUMH HaNpaBJEHHH.

MoxxHo naTh ellle ONHH COBET TeM, KTO OyeT MoJb30BaTh-
csl KOMOHHaUHed M3 OBYX aHTeHH. [lei1o B TOM, 4TO, MOJb-
3yficb ABYMsl aHTEHHaMH, ONPEAeNHTb TOYHO HaNpasjeHHE
Ha PafAMOCTAHLHIO N0 HanGo/blliell rPOMKOCTH AOBOJbLHO TPY-
IHO. DTO NPOHMCXOAHT NMOTOMY, YTO AOCTATOYHAS] TPOMKOCTb
npuema O6yJeT U B TOM cjayuyae, eC/H Mbl IOBEPHEM aHTEHHY
Ha HEKOTOPBIH yroJ OT TOYHOTO HanpasJeHHs Ha pajHOCTaH-
unio. Y KapAHOMIB MaKCHMYM BbipaxKeH Hespko. Ho sexb
HaM Bce PaBHO, KakK onpelensiTh HampaBJeHHE: HA DPaJHO-
CTAHIHI0O WM OT PaJHOCTAHIHH, BAXKHO, YTOOH MBI CMOIJIH
OpHeHTHpOBaTbcsi Ha MecTHocTH. [losToMy 3HauuTenbHO
yno6Hee MOBOpAaYHBaTh NMPUEMHHK TaK, YTOOB CTaHIHIO He
CABILIATL BOBCE HJHM CJIBILIATL C HaHMeHblIed BO3MOXHOM
rPOMKOCTBIO. DTO MPOHCXOJHT OTTOrO, YTO MHHHMYM CJIBIILIH-
MOCTH TNpH MOJNb30BaHHH aHTEHHAaMH, JalOUIHMH Kap-
AHOMIHYI0O JHarpaMMy HamnpaBJeHHOCTH, BhipaxeH OoJee
pe3Ko, YeM MAaKCHMYM. Mbl He C/BIIIKAM (HJH CABIIUUM CJia-
60) MPHHHMAaEMYI0 PafHOCTAHLHIO TOIbKO NPH OLHOM, CTPO-
ro onpeieseHHOM NOJNOXKeHHH (epPHTOBOi aHTEHHbl (PaMKH)
N0 OTHOIIEHHIO K Halpas/ieHHIO Ha MNPUHHMAaeMyilo paaHo-
cranuuio. [IpaBunbHOCTh BHIODAaHHOrO HanpaBJIeHHsi NMPOBe-
psieTCsl B 3TOM CJy4Yae Mo MPHHUHMNY: CTAHUHSA He CJAblIIHA —
HanpasJeHne NpasBH/bHOe. Takoil cnocob AaeT 3HaYHTEIbLHO
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Puc. 37. HnarpaMMa HanpaB.JeHHOCTH PaMOYHOM AHTEHHLI
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Puc. 38. CnoxeHne anarpaMM HampaB/eHHOCTH PaMKH M IITHIPA.
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Puc. 39. Onpenenerne Hanpab/eHHs N0 KapAHOMAHON AuAarpamme
(IIA — wTbipeBast aHTeHHa, MA — MaruuTHas aHTeHHa).

Gonee TouHble pe3yJabTaThl Bbi6Opa HampaBJjeHust. Xouercs
TOJILKO NpejocTepeyb HeBHHMATENbHBIX OT TOr0, UTOGHI OHA
He ONpejesfAJH HanpasjeHHe HepaGOTAIOILHM MPHEMHUKOM:
C €ero NMOMOIUBIO HeJNb3s YCJBILATb HH OZHOH paguOCTaHIIHH.

Kak onpenenfiTb HanpaBjieHHe MO MaKCHMYMY H MHHHU-
MYMY CUTHaJIOB NpHHHMAaeMOH PafHOCTAHLHKH, NOACHSAET PH-
cyHoK 39.

Ecay npu M3roToBJEHMH TaKOTO «paguoKoMnaca» y Bac
BO3HHKHET BOIPOC, Kakasi aHTeHHA Jyulue — ¢eppuTOBas
WIH paMoyHas, TO COBeTyeM OTJAaTh NpeANoOYTeHHe paMmou-
HOMl. ¥ Hee gMarpamMma HampaBJeHHOCTH OCTDee H MUHHUMYM
H MaKCHMyM IIpHeMa BHIpaXXeHbl 3HauHTeJbHO pe3ye.

CamopensHbiii paguokomnac

3aBoJCKOH TPAaH3UCTOPHBIA NpHEMHHK B Jio6oM moxojae
Ayuyllle HCNOb30BAThb 110 NPSAMOMY ero HasHaueHnuio. Becenas
My3blKa, NIOCJAeHHEe H3BeCTHA, NpOBepPKa BpeMeHH — BOT A1
yero HyXeH BellaTesIbHbI NPHeMHHK B moxogme. Paanokowm-
nac Jjyuule caejaTb TOAbKO PafHOKOMIIACOM H HCNOJAb30BaThb
ero 1Jis ONpeje/eHlis HANpaBJeHHii Mapwpyra.
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CxeMa M KOHCTPYKLHS paZHOKOMIaca O4eHb IPOCTHI, H
H3rOTOBUTb €ro MOXeT Ja)Ke MaJsOONbITHbIA PaaHoaolu-
Teb.

Hns paanokomnaca HaM mnorpebyloTcss 3 TpaH3ucTopa,
10 pesucropoB, 8 KOHZEHCATOPOB MOCTOSTHHOH €MKOCTH H
| mepeMeHHOH, HEMHOT'O MOHTAXXHOTO NPOBOAA, HAYIHHKH W
Gatapesa ans xapmanHoro ¢onaps. Hy u, koneuso, deppu-
TOBas WM PaMOYHAash aHTEHHA, KOTOPYIO U3TOTOBJSAIOT CaMO-
CTOSITE/IBHO.

Cxema pagmokomnaca usobpaxeHa Ha pucyHke 40. dto
npocrelillnA NPHEMHHK, COOpaHHBIH MO CXeMe MPSMOro ycH-
JeHHd, cokpauieHHo o6o3Hauaemoit ¢opmydaoi I-V-I. Iro
O3Hayaer, YTO NPHEMHHK HMeEeT OIHH KacKajJ YCHJeHHs No
BBICOKOI1 4aCTOTe, 1eTEKTOp H OJHH KAacKaj YCHJIEHHS MO HH3-
KOH yacrore.

PannoBosiHbl MecTHOH HJIH HHOTOPOAHEH MOLIHOR pamHo-
CTaHIHH HABOZAT B KOHType L1 Ci: MarHUTHOH aHTEHHH H Ha
IWITHIpEBOH aHTEHHe OYeHb He6oJbllIHEe BLICOKOYACTOTHHIE HA-
npskeHus. Yepes kaTywiky cBfi3h L: 3T0 HanpsixKeHHe no-
CTynaer Ha BXOJA YCHJHUTENS BHICOKOH YacTOThbl, KOTODbIA
co6pan Ha tpansucrope Ti. Bxoanoit kouryp (Koutyp Mmar-
HUTHOH aHTEHHBI) HACTpAaHBaeTCA C MOMOILbIO KOHIEHCATOPa
nepeMeHHOH eMKOCTH B Pe30HAHC C 3J€KTPOMarHHTHBIMH KO-
nebaHuAMH (paAMOBOJHAMH) NPHHHMAEMON pagHOCTAHIIUN.
3To 03Hayaer, YTO Ha KOHType OyleT BbiAeJeHO HalpsKe-
HHe C YacTOTOH TOJBKO OJHOH, HYXKHOH HaM paJHOCTaHIHH,
CHTHAJIbl XKe APYTHX pajHOCTaHuui, paboTaOIHX B TO Xe
caMoe BpeMs Ha YacToTaxX, OTJIHYHLIX OT Pe30HAHCHOH ua-
ctotel Koutypa Li: Ci, He OYRYT <«NOHMAaHBI» 3THM KOH-
TYPOM.

Pesucropsl Ri, Rz, Rs u R4 clyKaT 4Jsi CO3NaHHA ompe-
AeJEeHHOro pexkHMa paboThbl TPAH3HCTOPa MO MOCTOSTHHOMY
ToKy. C MOMOLIBIO 3THX PE3HCTOPOB HA KOJJEKTOPE, 3MHT-
Tepe u 6a3e TpaH3HMCTOpPA MOJYYalOT HEOOXOAHMble Hamps-
JKeHHs NMHTaHHA, obecneyHBalOllHe 3aNaHHBI peXHM pa-
60ThI.

Pesncropnl Ri H Rz 06pa3yioT ne/iuTesb (OHH BKJIOYEHb!
Mexny nojrocaMu 6aTaped HCTOYHHKA MHTAHUA), CO CpefHEN
TOYKH KOTOPOTro CHHMaeTcsl HanpsiXKeHHe CMellleHHS Ha 6asy
Tpansucropa Ti. O6bIyHO 3T0 HanpskeHue paBHO 0,1 yacru
OT O6LIEro HanpsXKeHHA NMHUTaHHA. B cCOOTBETCTBHH C 3THM u
BbIGHDAIOT BeJHYHHBI cOMpOTHBAeHHHA pe3ncroposB (110 xox
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u 15 Kom). Pesucrop Rs Ha3biBalOT HAarpy3KON Kackajaa ycH-
autens Beicokoit yacrorel (BU). Ha atoMm comporuB/ieHuu
BbIAEsIeTCA YCHJAEHHOe HanpseHHe BbICOKOH yacToThl. Yewm
6osbllle COMPOTHBJAEHHE 3TOTO PE3HCTOpPa, TeM 3HauyHTe/abHee
GyneT Ha HeM NajeHHe HaNnpsiKEHHdA, TO ecTb 6oJibilie yCHJIe-
nue kKackaga. OgHaKo ycTaHaBJHBaTh OYeHb GosbLIOE CO-
MPOTHBJIGHHE B LENH KOJJEKTOpa Heslb3sl, IOTOMY YTO B 3TOM
clyyae Ha KoJiekTope OyleT CJAMLIKOM MaJieHbKOe Hampsi-
JKeHHe MUTaHHA H TPaH3HCTOp OyAeT HMETb MJOXHE YCHJIH-
TeJbHble CBOficTBAa. BHIGHpAIOT Kakoe-TO ONTHMaJ/bHOE 3Ha-
yeHHe CONMPOTHBJEHHS PE3HCTOpA HArpy3kH, MPH KOTOPOM Ha
KOJIJIEKTOpP TMOCTYMaeT JOCTATOYHOE HANpsKeHHe NMUTAHHA H
B TO XK€ BpeMsi Ha 3TOM CONMPOTHBJIEHHH BbIJENHTCSH 3aMEeTHO
yCHJIEHHOe HanpsiXKeHHe BBICOKOH uyactoThl. Pe3ucrop R
CAYXHT [Jsl CO3AaHHS [IOMOJHHTENBHOTO aBTOMAaTHYECKOrD
cmentenys Ha 6ase Tpanaucropa T1. Tok smurtepa paborato-
Iero TpaH3HWCcTOpa, NMpOXOoJs MO 3TOMY pe3HCTOpy, co3jaaeT
Ha HeM NajeHHe HanpsixeHHUs TeM Gosbliee, uem 6o.blie TOK
MHTTEpPA. ITO HANpPSIKOHHEe CO 3HAKOM IJIIOC MOCTymaeT Ha
6a3y uepe3 pe3ucTop Re: U KaTyuky cBs3u Le.

Konpencarop C: clyXHT ANs TOro, 4ToGHl Ha pe3HcTope
R: He mapgano HanpsKeHHe BBICOKOYACTOTHOM cocTaBasoLLel
ycHAHUBaeMoro curuaga. Ileso B TOM, 4TO 3TO HampsxKeHHe
CO3JaeT OTPHLATENbHYI0 OOPaTHYIO CBSi3b, YMEHBIUAIOILYIO
ofliee ycuIeHHe KacKaaa.

B cBsi3u ¢ TeM, YTO MOJB30BATbCA PaZHMOKOMMACOM MpH-
IeTcsl NPH CaMbIX Pa3JMUYHBIX YC/JOBHAX, B HeM Heo6X0IHMO
npefycMOTpeTh TeMnepaTypHyio crabunusaudio. Tpanaucro-
pbl O4eHb YYTKH K KOoMeOaHUAM OKpYXKaiollell TeMmepaTypbl.
[Tpu uameHenun TeMnepaTtypsl, Npu Kotopoit paGoTaer TpaH-
3UCTOp, H3MeHsieTCs H K03 dHuuHeHT ero ycuienusi. B Heko-
TOPLIX Cayd4asx Kackaf, coOpaHHbI Ha HeM, MOXET 0Ka3aThb-
Csl 3anmepTbIM H BCe YCTPONCTBO NmepecrtaHer paboTarTh.

HecrabunbHocTb paboThl TPAH3UCTOPHBIX  yCHJIHTeNEN
MOXCHO 3HAYHTE/JIbHO YMEHBIUUTD, M0JaB Ha 6a3y TPaH3UCTO-
pa He6osbliOe OTPHLATENbHOE CMelleHHe CO CHellHaabHOro
aeaurensi. OqHOBpEMEHHO C 3THM B LieNb IMHTTEpa TPaH3H-
CTOPa BKJIOYAIOT PE3HCTOP aBTOMATHYECKOTrO CMeEILEeHHUs.

Ha pucynke 41 usobpaxeHa cxeMa OKOHEYHOTO yCH/IUTe-
as paguokomnaca. Pesucropbl Rs, Re u Riwo sBasiioTCs 3ne-
MeHTaMH TepMocTrabuausanuu. ConpoTHBIEeHHe pe3HcTopa
aBTOMATHYECKOI0 CMEILIeHHS H CONMPOTHBJEHHS PE3UCTOPOB
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Puc. 41. DneMeHTbl TepMOCTaGHAM3aLHHA
TPaH3HCTOPHOrO Kackaja.

Rs, Re nenurens BbIGHPAIOT TaKHMH, 4TOOB HAYa/IbHOE OTPH-
uaTeJbHOe HAaNpsiXKeHHe Ha 6a3e MO OTHOLIEHHIO K SMHUTTEPY
6bino paBao 0,1 —0,3 6. 3HaueHuss conpoTuBNEHHH 3THX pe-
3HCTOPOB MOAGHPAIOT NMPH HAMAXKHBAHHH, H OHH MOTYT 3Ha-
YUTEJNbHO OTJIHYATbCA OT yKa3aHHbIX Ha cxeMme. BeauunHbl
STHX COTPOTHBJIEHH! 3aBHCAT OT pexKHMa paboThl TPAH3HCTO-
pa H HanpsiKeHHs HCTOYHHKOB MHTAHHA.

[MpakTHueckH BeJHYHHA COMPOTHBJEHHS pe3Hcropa Ruo
B MasoMolHbIX ycuautensx HY (Hu3Ko#i uacToTh) MOXKer
u3MeHsatbcs ot 400 om no 3 xkom, a conpoTusneHue Rs — ot
50 no 100 xom. Conporusienue pesuctopa Rs, Kak mpaBuio,
cocrasasier 0,1 yacTb oT BeqHuHHB Rs.

Kak ke ocyuiecTBasieTcss cTabuInM3auus pexuma paborsl
TpaH3HcTOpar

[Mpu u3meHeHnru OKpy:Kaiollelt TeMNepaTyphbl TOK KOJJIeK-
TOpa BCJAEACTBHE HeCTaOHIBHOCTH CBOHCTB TPaH3HCTOpA H3-
mensiercsi. Jonyctum, uto oH yBenuuuiacsi. CienoBaTesnbHo,
YEEJAHYHIOCh M NajleHHe HaNpsiXKeHHs Ha pe3HCcTope aBTOMa-
THYeCKOro cMeleHusi Rw. Co 3HAKOM «IJIIOC» 3TO CMeLleHHe
yepe3 pe3nerop Rs monmagaer Ha 6a3y TPaH3HUCTOPA H yMeHb-
IIaeT ero YCHAHTe/NbHble CBOHCTBA, a 3HAYHT, H KOJJEKTOp-
HbI/ TOK. DTO MPOHCXOLHT MOTOMY, YTO obluee cMmelleHHe Ha
Ga3se, KOTOpO€e CKJaJblBaeTCsi U3 OTPHLATEJNbHOI'0 HampsKe-
HHUS, MOCTynaollero ¢ penutens Rs, Re OT HCTOUHHKA MHTa-
HHSl, H IOJOXKHTENbHOrO HAMpsSMeHls CMellleHHs, MOCTynaio-
uiero ¢ pe3ucropa Rio, CTAHOBHTCS MeHee OTPHUATEJbHbIM H
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TPAH3HCTOP MOA3aNHpaeTcs. Y MeHbllIeHHe KOJNJIEKTOPHOro To-
Ka BO3BPAllaeT TPAH3HCTOP B NMPEKHHA peXHM, KOMMEHCH-
pys BJIHSIHHE H3MeHEeHHs TeMNepaTyphl.

Tako#t cnoco6 TepMOKOMNeHCAlHH WIHPOKO HCMOJAb3YyeTcs
B MaJIOMOIIHBIX TPAH3HCTOPHBIX YCHJIHTENSX.

Konpencatop C: (cm. puc. 40) cayxur anasi Toro, STobul
BbICOKOYACTOTHLIA CHTHAJ, [J/11 KOTOPOro eMKOCTb 3TCrO KOH-
JeHCaTOpa NpeACTaBlisieT Oo4eHb HEOO/bLIOE CONPOTHBIEHHE.
Mor OecrnpensTCTBeHHO monacTb Ha oOLIHi NJIOCOBOH mpo-
BOA M Ha 3MHuTTep TpaH3ucropa T. Hanomuuu, uto BXoa0M
Kackaga ycuautens BU sBasierca 6aza — 3MHUTTep TIpaH3H-
CTOpa H YCHIHBaeMblH CHI'HAM JOJKeH GblTb BKAKOUEH MeXKAY
6a30ft H SMHTTEPOM TPaH3HCTOpaA.

YcuneHnblt curHaJ 4yepe3 KoHjaeHncatop cssizu Cs mocty-
nmaer Ha 6a3y BTOPOrO Kackala Halllero NMpHeMHHKa. ITOT
KacKa/J — TpaH3HCTOPHbIA neTeKkTop. B OOBIUHBLIX NpHEMHH-
Kax MpeanoyTeHHe OTHZAIOT JHOAHBIM JeTeKTOpaM, B PafHoO-
KoMIace Jy4yule HCNOJNb30BaTb TPAaH3HCTOPHBIA, MOTOMY
YTO, KPOME JEeTeKTHPOBaHHSA, OH ellle YCHIHBaeT MPHHATHIN
CHTHaJL.

CxeMa JeTeKTOPHOro Kackaja Nnoxoxa Ha cXeMy Kackala
ycunurens BU. Pasnnuve cocTouT B TOM, YTO CMelLleHHE Ha
6a3y TpaHsucropa T2 3ajlaeTcs TONbKO aBTOMAaTHYECKH, Tak
KaK OTCYTCTBYeT AeJHUTe/b HanpsixKeHHsA. TepMOKOMIEH AU
B 3TOM Kackaje BbIMOJIHEHA Mo 6oJiee NpOCTOH cxeMe, U pe-
XHMM paboThl TPaH3HCTOPA BLIOpAH TAKHM, YTO MpPOSIBISAIOTCH
ero JeTeKTHPYIOlHe CBOACTBA.

BhicOKOuacTOTHOe HampsiXKeHHe, MOCTynuBuiee Ha 6asy
TPaH3HCTOpa JAETEeKTOpa, Mo cBOeH (GopMe OueHb CJ0XKHOe,
NOTOMY 4YTO OHO COJAEP:KHT HECYLLYI0 4aCTOTy H HH3Kouac-
TOTHHIA (3BYKOBOM) cHrHaj. Takoe HampsiKeHHe HAa3BIBAIOT
MOAYJHPOBAHHBIM.

PanHoBoNMHEl 0YeHb HM3KHX (3BYKOBBIX) 4acTOT He MO-
FYT pacnpocTPaHATbCA Ha OOJbLIME pPaCCTOSIHHS, MO3TOMY
He/b3sl Cpa3y NpeBpaTHTb 3BYKOBble KoneGaHHsA B pajpuo-
BOJIHH M nepefaBaTh B 3Gup. XOpOWO pacnpocTpaHsIoOTCs
Ha GOJIbLlIHe PACCTOSIHUSA BBICOKHE 4acTOTH (pafAHO4acTOTHI).
[TosToMy M Hy»XHO Ha mepelaTyHKe c031aTh MOAYJHPOBaH-
Hble Kosie0aHHs, KaK Obl 3ameyataTb B KOHBEPT BbICOKHX pa-
NMOYaCTOT HH3KOYACTOTHBI (3BYKOBO#H) cHrHaja. B npuem-
HHKe Heo6X04HMO CHOBA Pa3/eNHTb 3TH YaCTOTH, IPOU3BECTH
JIeMOAYMALHIO, TO eCTb JeTeKTHPOBAaHHE CUTHaJja.
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B pesyabTarte feTeKTHPOBAaHHs MOMYYalOT Pa3fe/bHO Bbl-
COKOYACTOTHYIO COCTaBJSIIOLLYIO MPHHSTOrO CHrHana (Hecy-
LlY[0), HH3KOYACTOTHYI0 (3BYKOBYIO) COCTaBJSIOIYIO H IO-
CTOSIHHYIO COCTaBJfIOILYyl0. BricokodacToTHasi U mocTosiHHAA
cocTaBJfIIOLIHE NPONETEKTHPOBAHHOrO CHrHala HaM He HYX-
Hul. Hac nHrepecyer TosbKO 3ByKOBasi 1acToTa, TO €CTb CHI-
HaJl, COJCPXKAIHA MY3BbIKY HJH peub.

Hasnauenne geraneil Rs, R7 u Cs Takoe xe, Kak B Kac-
Kale ycuauteas BY, c Toft mHwmb pa3Huued, 4To Ha HATpy3-
Ke JIeTEeKTOPHOrO KacKajia BbIAENSieTCR YCHJIEHHBI HH3KOYa-
crotHblfi curnan. Konpencatop Cs cayXHT /st TOro, 4ToGbl
H364BHTbCA OT BbICOKOYACTOTHOI coCTaBJsiOLIed NpojeTeK-
TUPOBAHHOIO CHTHa/Ma, 3aMKHYB e€e u4epe3 eMKOCTb 3Toro
KonJeHcaropa Ha o6wuit nposod. I[TocrosiHHylo cocraBasio-
I{yI0 Ha clefyOLHl KacKal He MNpPOMYCTHT KOHAEHCaTop
cBsazu Cr.

Chenyromuit Kackaj — yCHJIHTeNb HH3KOH 4acTOTLl — He-
00X0JHM MOTOMY, 4YTO MNPOAETEKTHPOBAHHLIA cHrHan (ero
HH3KOYaCTOTHAs COCTaBJAIOIAS) HACTOJALKO MaJj, 4TO MbI
CMOXeM YC/BbILIATh €ro TONbKO MPH MpHeMe OYeHb MOLIHBIX
H 6JH3KO PacnofOXeHHBIX pajHocTaHUHUIl

Hasnauenue pe3ucropoB Rs, Rs u R u KoH1eHncatopa Co
aHaJOrHYHO NepBOMy Kackaay npuemHuka. OHu npeaHasHa-
YeHbl /151 CO3[aHHs pexkuMa paboThl TPAH3UCTOPA MO MOCTO-
SIHHOMY TOKY H NOJayH aBTOMAaTHYECKOro cMellleHHsl Ha 6a3y
Tpanauctopa Ts. Harpyskolt okOHeYHOro KacKajaa ycHJIHTeas
HY cayxar ronosuble tenedonnl Tag. Ilas yayumenus ka-
4ecTBa 3BYYaHHS MapasJesbHO rONOBHBIM TenedoHaM BKIIO-
yeH KoHAeHcaTop Ce. Bhik/nioueHHe NHTaHHS pagvoKoMnaca
MPOU3BOAAT BHIKJIOYarTeJeM Bk, ¢ MOMOIIBIO KOTOPOro
pas3beAHHSIOT OAMH M3 NMPOBOAOB, BeAyLIMX K OGarapee mH-
TaHHs.

Kak yxe ykasblBamoch, nyyllide pe3yJbTaThl MPH ompe-
Je/leHHH HanpaBJeHHss Ha PaaHOCTAHLHIO BO BpeMs OpPHeH-
THPOBKH Ha MECTHOCTH MOXKHO NMOJYYHTb, HCIIOJIb3YSl PaMoOu-
Hyto antenHy. Ha pucynke 42 nokasaHa yacTb cXeMHl pafHo-
Kkomnaca (ero BXOAHAas 4acTb), B KOTOPOM HCHOJB30BaHa
paMouHas aHTeHHa. ‘

Paagnoxkomnac cobupaioT B Kopnyce OT KapMaHHOTo MpH-
eMHHMKa, BBITIyCKaeMOro ChenuanbHo A8 paaxonobuTened.
Kopnyc MOXHO H3rOTOBHTb CaMHM, CKJeHB ero u3 Jwo6oil
naactmacchl, Pasmepul kopnyca 108 X68X28 mm. B kopnyce
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Puc. 42. Bxoagnas uenb pagnokommnaca.

pasMeIlaoT NaaTy ¢ AeTaasiMH pajMoKoMIaca H MCTOYHHMKH
nmutaHus. Ha nuueBofi maHenH ycTaHaBJMBAIOT KepaMuue-
ckuii moactpoeunsift koHnencarop tuna KIIK-3 u Bhikiioua-
teJab nuTaHud. [Tocaendnit MoxeT ObITb CaMOAE/JbHbIM, H3-
rOTOBMIEHHBIM U3 MOJNIOCOK TapTOBAaHHOH J1aTyHH (KOHTaKTbl
peJe).

IOas BBHIKJIOYEHHS TNpPHEMHHKA MOXHO HCNOJAb30Barb
710608 TyMGiep MM BHIKJIOYATENb, XKeJaTelbHO Majoraba-
PHTHBIA.

®eppuTOBYIO aHTEHHY YA0OHO PacHOJIOXKHTbL CBEPXY KOp-
myca pamHOKOMINAaca, a CHH3Y YKDEeNmHTb FHe3la NS BKJIO-
YEHHS TOJIOBHBIX Tese()OHOB.

BHewnuit BUA pagHokoMnaca nokasaH Ha puc. 43. Becb
MOHTa) pajHOKOMMaca pa3MelleH Ha TeTHHAKCOBON mJaaTte
ToJmKHOK | mm n pasmepamu 60X74 mm. Pacnonoxenue
JeTajieil Ha Mjarte MOKAa3aHO Ha pPHCyHKe 44, a MOHTaXHas
cXeMa COeIHHEHHs [eTajel — Ha pHcyHKe 45.

Bce nerann npuemHuka dabpHuHble, 3a HCKIOUEHHEM
¢depputoBoil (paMouHO#) aHTeHHbl. AHTEHHa COCTOMT H3
Kpyrjioro cepiedHika auamerpoM 8 mm ¥ anuHoit 110 mm,
HCIO/Ib3yeMOro B BelllaTeNbHbIX TPAH3HCTOPHBIX NPUEMHHKAX.
Karywka unaykrusnoctd L HaMOTaHa Ha GyMajkHO#H rHb3e
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K ThQ

Puc. 43. BHewnuft BHA paauoxoMnaca.

AnHHOA 45 MM, MIOTHO HajgeBaeMoil Ha (eppHTOBHIN cTep-
xeHb. OHa conepKHUT 250 BUTKOB, Y/I0KEHHBIX DaBHBIMH CeK-
uusimu no 50 BuTkoB. Karymka cBsisn L: uMeer 25 BHTKOB,
YJIOXEHHbIX Ha MOJABH:KHOH OyMaKHOH rumjib3e A/IHHON 6 MM.
OGe katywku HamoTaHbl mposogom [IJIIIO 0,12. Takan
aHTeHHA pacCcyHTaHa 11 paboTbl B /JHanas’oHe MJHHHBIX
BonH. Ha cpeaHux BOIHAX YMC/I0 BUTKOB C/le/lyeT YMEHbUIHTh
coorBercTBeHHo 10 100—80 u 10.

PamouyHass aHTeHHa MoXeT OLITb KpyrJoOH HJIH KBajapar-
Hofi opMmbl. Inamerp Kpyra WiH CTOPOHA KBajpara pamouy-
HOM aHTeHHbl, BOOOLle rOBOPS, 3aBHCHT OT MAJHHBI BOJHLI
NpHHHMaeMOH pajgHocTaHUMH. UeMm pAJHHHee BOJHA, TeM
Gosblle pasmMepbl pamouHof aHTeHHbl. Jlas paaHokomnaca,
paboratollero Ha AJHHHBIX HJIH CPeJHHX BOJNHAX, BNOJIHE J0-
CTaTOYHa Kpyrjias paMouyHas aHTeHHa ¢ auaMerpom 40—
50 cm, TaKOR Ke AJUHBI JOJKHA ObITh M CTODOHA KBajapar-
HOM paMKH.

PaMouHylo aHTeHHy H3rOoTOBJAAIOT H3 MEXHOTO H30JHPO-
BanHoro mnposoxa aunamerpom 0,6—0,8 mm. Uucno Butkos
paMKH 3aBHCHT OT ee pa3MepoB H JJIHHBI BOJHB MPHHHMAae-
moit pagnocTaHunu. Ilpu ykasaHHoM nuamerpe (cTopone
KBajgpara) paMmka AJs PaboTbl Ha CpeJHHX BONHAX HMeeT
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X namywre cbasu

Puc. 45. MonTaxHan cxemMa pagHoKoMnaca.




16 BHTKOB ¢ OTBOAOM OT BTOpPOro BHTKa. Ha HnauHHOBOJHO-
BOM JHaNa3oHe cCJaelyeT MPHMEHATb PaMKY, COCTOSIIYI H3
35—40 BHTKOB C OTBOJOM OT Y€TBEPTOro BHTKA. Butku mpo-
BOI0B KPYIJIOH PaMOYHOH aHTEHHBl MOMEILAIOT B 060J0YKY
OT KOAaKCHaJbHOro Kabenss HIH OOMaTBIBAIOT HECKONBKHMHU
CJIOSIMH H30JALLHOHHON XJIOPBHHHJIOBOH JICHTHI.

Kpyriasa pamouHass aHTeHHa C NOMOILBLIO H3OJSLHOHHBIX
MPOKJIaJ0K COeHHAETCs CO IUThLIPeBOi, KoTopas oGecneynBa-
erT el xKecTkocTb. OCHOBaHHEM WTHLIPEBOil H PaMOYHON aHTEH!!
CAYXKHT NJIaCTHHA M3 H30JALIHOHHOTO MarepHaJa, Ha KOTO-
poit yKpemasieTcss H pagHokoMnac. KOHCTpyKUHS paXHOKOM-
naca ¢ aHTeHHaMH MOXeT ObITb IPOH3BOJBHOH, B 3aBHCHMO-
CTH OT BKyCa U BO3MOXKHOCTeH paauoJtoburesns.

BHemHHil BHA KpYrJolf paMouyHoll aHTEHHB!, COUJIEHEHHOM
CO WITBIPEBOI H MIPHEMHHKOM, MOKa3aH Ha PUCYHKe 46.

Konpencatopol Cs, Cs, Cs, Cs, Cs, Cs — KepaMHuecKue, TH-
na KJIC uan KIAC, snekrponutHueckne koHaeHcatopbl Cr u
Co —tuna OM unsn dupmbl «Tecaa». Bee pesucropnt — Tuna
MJIT u YJIM. Homunanbl jerasneil MOTYT OT/HYaTbCA OT
yKa3aHHbIX Ha cxeMe Ha 209 B CTOpPOHY yMeHbLUEHHs HJIH
yBeJHYEHHs, UTO He cKaXercsa Ha pabore nmpuemHuka. Mox-
HO HCNOJIb30BAThb JeTanu 60JbIIHX rabapuTOB, PH 3TOM yBe-
JHYaTC pa3Mepbl pagHOKoOMMaca.

Tpaunsucrop T: nojxeH uMeTb KO3DHLUMEHT yCHIEHHs
Ber mopanka 30—50. MoXHO NMPHMEHHTb W JApYrHe THIbI
BBICOKOYACTOTHBIX MAaJIOMOLIHBLIX TPaH3HCTOPOB, HaNpHMep
[1420—TI1422, 11416 u xap.

HuskouactoTHble TpaH3ucTophl T2 U Ts JDOMKHBI UMeETb
xoadpunuent ycunenus 50—80. Ha ux mecre MoxHO Hcnosb-
30BaTh JI0Oble HH3KOYACTOTHbIE MAJOMOLIHbBIE TPaH3HCTOPHI.
MoHTaXKHble COeIHHeHHS] HaJ0 BeCTH FO/NbIM MeIHbIM JyXe-
HbiM npoBojom nramerpoM 0,2—0,5 um. KoHTaKTHBIE IUTHIPb-
KM Ha MOHTa)XHOH I/1aTe MOXHO He YCTaHaBJHBaTh, HCIOJb-
3ysi BBIBOJBI -JeTaledl ANA KpelJeHHs HX Ha mJaTe.

[Tepen c6opkoii paaHokoMnaca cjaeiyeT NpPOBEPHTb HcC-
npaBHOCTb JeTajel: KOHAEHCATOPbl H DEe3HCTOPbl JOJIXKHbI
COOTBETCTBOBaThb TEM HOMHHAJaM, KOTOpbie YKa3aHbl Ha
NPHHIUIHKAIBHON CXeMe; KaTYIKH PAMOUYHON MJIH MarHUTHOM
aHTEHHB! He JNOJKHBEI MMeTb OOpbIBOB; 6aTapes MHTaHHS —
o6ecneunBaTh Heo6XOAHMOE HaMpsXKeHHe.

ITocne OKOHYaHHMs MOHTAa)a HYXHO TULAaTeIbHO MpOBe-
pHTb NMPaBHJAbHOCTb COEAMHEHHH JeTajedl H COOTBETCTBHE
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Puc. 46. Kpyrnas pamounas
aHTeHHa, COWIeHeHHas CO
IITHIPEBO#.

MOHTaX<a NPHHUHNHAJBHOH H MOHTaxHo#l cxemaM. Toabxo
nocJjie 3TOT0 MOXHO BKJIIOYaTb NHTaHHE.

OGuit Tok, noTpe6asieMbli pailHOKOMIIACOM, He JOJIXKeH
npeswimath 3—4 ma. M3MepsiloT TOK MHJJIHAMOEPMETPOM,
BKJIIOYHB €r0 B pa3pblB NPOBOJA MOCHE BLIK/IIOYATENS MHTA-
HHus Bxi. MoxHO MHInHaMnepMeTp NMPHCOEIHHHTb NPAMO K
KOHTAaKTaM pPa3OMKHYTOI'O BBIKJIIOYaTeJsl.

ITpu Toxe Gosbllie yKa3aHHOrO HaJ0 HEMEeNJEHHO BLIKJIO-
YUTb MHTAHHE H NPOBEPHTb NPABHIbHOCTL MOHTaXKa HJIH Hall-
TH HeHcnpaBHYI0 nerab. CjelylollHil 3Tal HalaXXHBaHHA
pannoxomnaca — H3MepeHHe peXKHMOB TpaH3ncropos. B pas-
PbIB POBOJOB, YKa3aHHBIX Ha cxeMe (cM. puc. 40) kpectil-
KOM, BKJ/IOYAIOT MuJAIHamnepmerp. Toku, nmorpebisieMble
KaXXIblM KacKaJoM, AOJKHBI COOTBETCTBOBAaTb YKa3aHHBIM
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Ha NPUHUKNHAAbHOH cxeme. Ecnn namepeHnutie Besinunubl Gy-
AYT 3HAYHTeNRHO (pasa B TPH-YeTHIpe) OTAHUYATHLCA OT AaH-
HbIX, CJeAyeT HMCKaTb HEHCMPaBHOCTb B CXeMe H.H MPOBe-
puTb KauecTBO Aertajed. Ecnu pasnuune HeGosbuioe, HyX-
HO H3MEHHTb 3HAUeHHE pe3HCTOPOB, MOMEUEHHBIX 3BE3-
AOouKoil.

[Tocaie ycraHOBKH HOpMaabHOrO pexuma paGoThl MO Mo-
CTOAHHOMY TOKY NepexoAAT K HaCTPOHKe BXOLHOI'O KOHTypa.
OOblyHO NMPM HCNpPaBHBIX NETaNAX M NPaBUIbHOM MOHTaXe
npH BpallleHHH poTopa KoHZeHcatopa Ci ynaercsi MPUHATDH
paboTy KakoH-TO MecTHOH paiHocTaHuuu. Hacrtpoiiky Bxoa-
HOTO KOHTYpa Jydllle BCero MPOH3BOAMTb MPH OJHOMN IUTHIpe-
BOH aHTeHHe, HMeIOLIeH KPYroByK IHArpaMMy HanpaBJieH-
HocTd. Ecnu ucnonb3yercs paMoyHas HJIH MarHuTHas aH-
TeHHa, TO NPH BpallleHHH KoHIeHcaTopa Ci ClefyeT MeHATb
H MOJIOXKeHUe MpHeMHHKa HJA aHTEeHHbI, TaK KaK OHa HMeeT
HanpaBJieHHble CBOHCTBA.

Ecnu He ynaercst IpHHATb HY OZHOH CTAHLUHH, MOXHO Bpe-
MEHHO MOJAKJIOYHTb K KOHIIAM KaTYIIKH L: elle 0uH KOHEH-
CaTop mepeMeHHON eMKOCTH H Nonpo60BaTh HACTPOMTHCS HA
CTaHLHUIO C €ro NOMOLIbIO, OCTaBAs KOHIeHcaTop Ci B moJso-
XeHHH Haubombiueii emkocTH. Korpa craHuus HakfzeHa,
BTOPOH KOHJEHCAaTOp NepeMeHHOH eMKOCTH 3aMeHSIOT KOH-
IeHCAaTOpPOM MNOCTOAHHOH eMKOCTH. EciiM e M BTOpbIM KOH-
IeHCaTOpOM He ypnanocb HaATH B paboueM auanasoHe
paaMOKOMINaca yBEePeHHO CJBIIHMOA PajiHOCTAHLHH, HYHKHO
yBeJHUYHBATb YHCIO BHTKOB KaTywkH Li. 'poMkocTb pabothi
pagMoKoMNaca 3aBHCHT OT IOJIOXKEHHA KaTylWKH cBA3u La
no otHowenHio K Li. [TosTomy, korna 6yner HafineHa xopo-
IO CJABIIKMAS CTaHUHUsS, Hago nomnpoboBaTbh mepemelmaThb
KaTyIIKy CBSI3H IO CTepKHIO (heppHTOBOH aHTEHHbI, NOOHBa-
ICb YBEJIHYEHHS] TPOMKOCTH.

[Tocne Toro kak npHeMHHK pagHoKomnaca OyldeT yBepeH-
HO paboTaTh, MOAKJIOYAIOT 00e aHTEHHH H NMpPOOGYOT ompe-
He/MMTb HalpaBJeHHe Ha CTAHLHIO M0 MAaKCHMaJlbHOH rPOMKO-
CTH. DTO HanpaBJ/ieHHe pa3inyaercss He O4eHb YETKO, H Jydlie
OnpeaensiTb €ro 0 MHHHMAaJbHOA C/BILIMMOCTH.

[MTonesHo k paguokoMnacy caenaTh U IIKady, Kak B 00Oblu-
Hom KoMmace (puc. 47). -

PaauokoMnac MoxeT ObITh HCMOJAb30BAH He TOJNBKO ANA
onpeneseHHsi HaNpaBJeHHs, KONIAa HeBO3MOXHO OPHEHTHpO-
BaTbCA KakHUM-AH6O ApyruM cmoco6om. MoxHo, Hanpumep,
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Puc. 47. Komnac.

OTBICKATb «BPaXXeCKHH» 1Ta6 HJIH APYrofi BaxKHblif OGBEKT
«TIPOTHBHHKa». YCJOBHO 3TOT 00BbEKT 0603HAYAIOT LBETHbI-
MH QyaxkKaMH HIH OyMa*KKaMH B BHIe Kpyra 1HaMeTpoM He
meHee 50 # W craBfiT 3ajJauy HaHTH OOBEKT C PACCTOSHHSA B
HECKOJIbKO KHJIOMETPOB OT Hero. «PaspenqunkaM» ykasblBaiot
TOMIbKO «a3HMyT» H NPHMEepHOe pacCcTOsHHe RO OObexTa.
«A3uMyTOM» OyAeM CYHTaTb B NaHHOM Ciy4ae yroa Mexmy
HanpaB/leHHeM Ha PaJAHOCTaHUHIO (HJIH NPOTHBOMOJOKHOE
eMy) M HampaB/ieHHeM Ha pasbicKHBaeMblli 06bekT. Hanpas-
JieHHe Heo0XOQHMO ONpefeasiTh MO pagHOKOMIacy.

«JlHxo MepMnu Waru fise OorpoMHbieé HOMM...»

D14 cjoBa, HaBepHOe, 3HAKOMBbI Kaxkaomy u3 Bac. Ho ox-
HO 1eJ10 — NPHSATHble BOCMOMHHaHuA 0 Asafe Crene H cOBCeM
Apyroe, Korga CaMoMy NpPHXOZHTCS «MepHTb» LIar#, H He
TOJIbKO MepHTb (MO-HACTOSLIEMY H3MepATb MJIHHY CBOEro
mara), HO U B TSXKeJOM [OXOIe CYHTaTb NMPOHAEHHOe pac-
CTOSIHHe 7O uHcay waroB. Takas 3ajaua oyeHb 4acTo BCTpe-
yaercs NMPH JBHXKEHHH MO a3HMYTY C HACTOSILHM KOMMacoM
HJIM ¢ pajHokoMnacoM. M mopyyaTh 3TO OTBETCTBEHHOE 1eJ0
HY2KHO TOJIbKO CaMOMY BHHMAaTeJIbHOMY H aKKypaTHOMY yda-
cTHHKY moxona. [TosoxenHe cueTyHka IIaroB He3aBHIHOE.
Bce unyr, nepebpaceiBasich LIyTKaMH, JIOGYIOTCS OKpYyKalo-
lieit mpupoaoH (ecau «MPOTHBHHK» JaJeKo) HJIH co6JI0faoT
CTPOXKAAIWYIO THIUHHY H CKPBITHOCTb TNepelBHKEHHA, KOria
«Bpar» psaaoM. A TOT, KOMy NOpy4YeHO CYHTaTh LIArH, A0J-
KeH HH Ha MHHYTy He 3a6biBaTb 06 3TOM, H cOHBaTbhCA CO
cyeTa OH MPOCTO He HMeeT mpaBa. Mnaue Bech oTpsAx Moxer
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3a6JyaHUTbCH WM NPHATH COBCEM He Tyda, KyAa HYXHO.
Ecaun koMy-HuGYaAb NPHXOZHIOCH B OXOJAE CYHTATD LIATH, TOT
3HaeT, KaK 3TO HeNPHUSATHO H YTOMHTEJbHO.

CylecTByeT HECKOJILKO pa3HOBHAHOCTEH NPpUGOPOB-1Iaro-
mepoB. Ho onn He coBceM ynoOHBI, a 4acTO CTOSIT JOPOrO.
[TosTomy nyumie caenatb camomenbHblf maromep. OcobeHHo
HHTepecHO clenaTh Llaromep 3JeKTPOHHbIH.

Yrobbl MOHATB, KaK paboTaeT TAKO# CYETUHK, MOCMOTPHM
Ha ero 6y0k-cxeMmy (pHuc. 48). KoHTaKThl JaTUHKA 3aMbIKAIOT-
CS NMpPH KaXJAOM Illare H BKJIOYAIOT CNMYCKOBOE YCTPOMCTBO.
CnyckoBbIM OHO Ha3BaHO, O4EBH/IHO, IO AHAJOTHH CO CIYCKO-
BbIM KPIOYKOM BHHTOBKH. [Ipu HaxkaTHH Ha cycKOBO# Kpio-
4ok ocBo6OKnaeTcsd Mpy:KHHA GoiiKa M pasfgaercs BHICTpeJ.
[Ipn 3aMbIKaHHM KOHTAKTOB JaTYMKa OTMHpaeTcss TPaH3H-
crop T: (3anupaercs tpaH3uctop ) — CIYCKOBOe YCTPO#-
cTBO 00pa3syeT («BLICTPeJNHBAET») HA BBIXOXE CXEMbI JIEKTPH-
yecku# uMnyJanc (puc. 49). DTOT UMOYyJbC MOCTymaeT B
3JIeKTPOMEeXaHHUECKHH CYeTUHK H NMoBopayuBaer OapabaH ¢
uvdpaMH Ha OJHO HeeHHe.

[IpuHuMnHanbHas cxema wmiaromMepa H3oGpaieHa Ha pH-
cyike 49. B cnyckoBom ycTpoficTBe paboTalOT TPaH3HCTOPLI
T, T: v guonst [r u [2. OO6MOTKA 3J€KTPOMEXaHHYECKOTO
cuetynka Cu BK/IOYEHA B KOJIJIEKTOPHYIO LieNb TPaH3HCTOPA
T.. ONaruuk waros JII umeer Tpu xoHTaKta. Koraa meue-
XOM JeJlaeT 1ar, TO ecTb MepectasiseT HOTy, KOHTaKTH I, 2
Hatyika 3aMkHyTHl. [Ipu 3TOoM KoHgeHncatop Ci 3apsxaercs
yepe3 KOHTAKTbl BblKJIouaTensi Bx, pesucrop Ri, KOHTaKTH
1, 2 naryuka no HanpsixkeHnust 6arapeu by, nuralomefi npubop.

»
f l . : {nycnoboe _ Vnenmporexcarureckuni

L—o— 1  yompoiicmbo cyemyurn
Konmar moi
Oamquxy
bamapes
numanu .

Puc. 48. Baok-cxema cueTuHkKa LIaros.
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Puc. 49. IlpuHuunuajbHas cxeMma Luaromepa.

B 3to Bpems rpansucrop T: OTKpHIT, Tak KaK Ha ero 6asy
yepe3 pe3ucTop Rs mojaercs OTpHLATeNbHOe HaNpsKeHHe
cMelleHHus1, a Tpausucrop T2 3akpbiT. Kak Toabko 6yner cue-
JlaHa mepBasi Mapa luaros, KOHTaKThl I U 2 pa3oMKHyTCH, a
KOHTaKTbl 2 U 3 3aMKHYyTcA. [Ipu 3TOM 3apsiKeHHBIH KOHIEI-
catop Ci orpuluaTeNbHOH 00K/JIagKOH OKa3biBaeTcsl NMOAKJIO-
yeHHbIM yepe3 pe3uctop Rz k 6ase TpaHsucropa I'2 H OTKpHI-
Baer ero. B 3TOoT MOMeHT B 0OMOTKe CYeTuHKa MOSBJIsETCS
3HAYHTe/bHbIH TOK, MarHHTHOE MOJIe KOTOPOTO MPHTATHBaeT
SIKOpb, a CBSi3aHHas C AKOpeM «cobauka» NMOBOpPayHUBaeT Ha
oaHH 3y0en XpamoBOe KOJIECO CYETYHKaA.

Pesucropbl Rs, Rs 1 xonpercarop C: o6pasyior Bpemsi3a-
naouyto lenb ob6patHoil cBsA3H. OHa ompexeasier BpeMf, B
TeyeHHe KOTOporo TpaHauctop 7Tz otkpuiT. [Ipn neransx,
yKasaHHbIX Ha cxeMe luaroMepa, oHo orpadudeno 0,1 cex.
3a 3T0 BpeMsi NMPOHCXOAHT mepe3apsigka KoHAeHcaTtopa C:
yepe3 pe3ucTopbl Rs, Rs, oTkpbIThii  TpaH3uctop T: u
anon [

Kak Tosbko konpeHcarop C: nepe3apsiiHTCcs, BCe yCTPOil-
CTBO HE3aBHCHMO OT IOJIOXKEHHST KOHTAKTOB JAaTYHKa NMPHHH-
MaeT HCXONHOe COCTOstHHe: TpaH3ucTop I OTKpbiBaercs, a
Tpan3uctop T: 3akpeiBaercs. A Kak TOJNbKO KOHTAakT 2 Aart-
YHKa 3aMKHeTCS C KOHTaKTOM I, CHoBa HauWMHAeT 3apsAxkKaThb-
cs1 Kouaencarop Ci. 3a BpeMs OfHOro Lara 3TOT KOHAeHca-
TOpP MOJIHOCTbIO 3apAAHTCA, H WaroMep OyAeT roToB K HOBO-
MYy OTCUerty.
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Huon [ npenynpexnaaer npo6oit Tpansucropa T Heno
B TOM, YTO B MOMEHT, Koria TpaH3uctop Iz 3akphiBaercs,
3Heprus, 3anaceHHas HHIYKTHBHOCTbIO OOMOTKH CYETYHKa,
CTPeMHUTCS NMopep:KHBaTh yOblBaroL 1l ToK. MraoseHHoe yBe-
JIHUEHHE 3TOr0 TOKA, Ha3blBAeMOr'0 3KCTPATOKOM, ONACHO AJs
TpaHaucropa. dIuox [ 3aMbikaer Ha ceGs MOJ0XKHTENbHbIE
MOJIYBOJIHBI KCTPATOKA Pa3MblKaHUSI M TakliM ob6pa3oM 3a-
M aer Tpausuctop ot npobos. Koraa kouneucartop Ci na-
KanaupaeT 3apsif, npubop norpebaser or 6aTapeH TOK He
6oJiee 2 #a, a B MOMEHT pa3spsja, Korga cpabaTbiBaer ajek-
TpOMeXaHH4eCKHH cueTuHK, TOK yBenuuuBaerca po 40 sa.

HcrtounukoM nutanusa Moxer ObiTb Oatapesd «Kponas,
6arapes akkymyasitopos 7J0 0,1 wuam nBe Garaped
KBC-JI-0,50, coeiuHeHHble MOCAEI0BaTENbHO.

KoHcTpykuusi maromepa Moxer ObiThb J11060H — Bce 3aBi-
CHT OT Ballero BKyca M Bo3MOxHocrtelt (puc. 50).

Kpowuxa cuemuurxa

Ybenuuumentnaa Obromna cvemuna

AuUH3Q

Cuernnbwa
MEXOHUIM

.

Puc. 50. BHewnnit BuA waromepa.



[MpuGop mMokHO cobpaTb M3 roToBbIX AeTtaned. Jas kou-
TaKTOB HAaTYHKa MOJOHAYT ynpyrue naacThHku H3 docdo-
pHCTO# OPOH3bl, HAMPHMED KOHTAKTHblE TPYMIbI 3/1eKTpoMar-
HUTHBIX pese. B omuceiBaeMoli KOHCTPYKUHH Ilaromepa Hc-
MoJb30BaH 3JEKTpOMeXaHHYeCKHH cueT4HK 3aBoja «Kpac-
nas 3apsi» (tun PC 2720003). Ero o6morka ¢ kapkaca yaa-
JeHa U HaMOoTaHa HoBas, comepxaiias 5800 BHTKOB mpoBoja
MaJI 0,15.

Inst npubopa MOXKHO HCNOJb30BATD JIOObIE HH3KOYACTOT-
Hble TPAH3UCTOPHI C KO3()QHLUMEHTOM YycHJIeHHS Ber pad-
ubim 30—100, pesuctopst MJIT u YJIM, konpeHcatopsl Ci
tuna KJIC (MBI'M), C: — snektponutuueckuit, Tuna M.

Bce netanu cmyckoBoro ycrpolicTBa MOHTHDYIOT Ha He-
GoJibLIOH reTHHAaKCOBOH mJarte. KOHTakThl JaTuMka, COeaH-
HeHHble ¢ MPHOOPOM THOKHMH MHOTOXXHJ/IbHBIMH MPOBOLAMH,
pacnosaraioT nof creabKoi o6yBH, a cam npuGop BMmecTe ¢
3JIEKTPOMEXaHHYeCKHM CUETYHKOM H GaTapeeli — B KapMmaHe
UM ploK3ake. MOXHO MPHAYMaTb H TaKHe KOHTAKTbI, KOTO-
pbie Gbl Mepek/ayaJuch He OT AABJEHHS HOTH, a OT ABHXKe-
HHA PYKH WJIH MOKAaYHBAHHA TeJa Melexoia.

HanaxxuBanne cobpaHHOro ycTpoAcTBa CBOAHTCS K Clle-
aywouemy. [locne BK/IIOUEHHS MHTaHHA Halo yOemHTbCs, 4YTO
TpaH3ucTop Tt OTKPHIT, a T2 3aKPHIT. ITO AeNAIOT ABYMS CMO-
cob6aMHu: H3MepeHHEM KOJIJIEKTOPHBIX TOKOB TPaH3UCTOPOD
Ty u T2 uau u3MepeHHeM HanpSKeHHH Ha HX KOJJIEKTOpax.
B mepBoM ciyuae MHIJIMaMnepMeTp, BKIIOYEHHbI B paspbin
KoJIekTopHO# Uenu T1, QOJIXKeH mokasniBaTbh TOK 1,5—2,0 ma
(B cayuae MeHbIlell BeJMYHHBI TOKA €ro C/lelyeT yBeJAHUYHTb
yMeHblIIeHHeM CONpPOTHBJEHUs pe3ncTopa Rs). KoJsekrop Hbiit
e TOK TpaH3Hcropa I: noskeH ObiThb 6JH30K K HyJio. Ha-
npsKeHHe Ha KoJslektope Ti JOJXKHO ObITH OKOJIO HYyJIsl, a
Ha KoJIJIeKTOpe APYroro TPaH3HCTOpa — TaKOe Ke, KaK Ha-
npsiKeHHe Ha HCTOYHHKe muTaHusa. Ecau yBennuennem co-
NPOTHBNEHHsI pe3ucTopa Rs (MpH 3TOM yBeJHYHBAETCHA TOK,
uaymui yepes T1) He ymaeTcs ROOHTBCH TAKOTO COCTOSIHHS
T3, mpn KOTOPOM TOK, HAYLIHH 4epe3 Hero, He paBeN HYJIO,
TO CJefAyeT BOCNOJb30BaThcs Lenblo Rs, J». [TageHue nanpsa-
XeHHA Ha NMPSAMOM COMPOTHBJEHHH [[2 MOA3anHpaeT TPaH3H-
crop T2 u ycTaHaBaMBaeT KAYIIHA PEXKHM yCTPOACTBA.

3arem nombopom gerajeit C: Rs caefyeT yCTaHOBHTb
BpeMmsi cpabatbiBaHHs ycTpoiictBa, paBHoe 0.1 cex. [lannuie
3TUX AeTaJjiell MOTYT ObITh yBeJHYEHbl HIH YMEHbIUEHbl BABOE.
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Chnenyomuit 3Tan — 3acTaBHTb CpabaTbiBaTh CYETUYHK.
3ambikasi 6a3y Tt Ha MJIOC HCTOYHHKA MHTAaHHSA Yepe3 COnpo-
THBJIEHHe Pe3HCTOPa BABOe MeHbluee, YeM R:, Hafo y6exuTb-
s, 4TO cueTUHK cpabaTbiBaeT. 3aTeM TaKylo omepamHio mpo-
H3BOAAT KoHAeHcaTOpoM Ci, 3apsi)KEHHBIM HENOCpPeNCTBEHHO
ot 6artapen. Ecan cuerunk cpabaTbiBaeT HafgexXHo, TO COGH-
patot uens Ry, U, Ci. 3ambikas u pasmbikast koHtakthl 11,
ybexnaaTcss B 4eTKoM cpabaTbiBaHUM cueTurka. Breibop co-
NpOTHB/AEHHSI pe3ucTopa Ri onpefensieTcs BpeMeHeM luara.
Mauoe ero conpoTuB/eHHe MOXKeT MPHUBECTH K JIOXKHOMY cpa-
6aTbIBaHHIO BO BPEMS cOelMHeHHs KOHTaKTOB I U 2, MOCKOJIb-
Ky MpOMCXOAHT OpOCOK TOKa B MepBbIi MOMEHT Tmocae
3aMBIKaHHS 3THX KOHTAaKTOB.

Ecnn KoHTakThl faTyMKa HaXOnsATCsl Ha mopowmse GOTHH-
Ka, TO MeXaHH3M CYeTYHKa MOKa3blBaeT YHCJIO Map Haros.
Yro6bl y3HaTb MpoieHHOe pacCTOsiHHe, HAJ0 3TO YHCJIO
YMHOXKHTb Ha [IBa W Ha CPeJHIOI IJHHY miara.




G

ABTOMATbI CUCTEMDI ® U D

CKOpOCTpPEeJIbHOCTh COBPEMEHHOTO aBTOMATHYECKOTO OpY-
xus pocruraer 400—600 BuicTpenoB B MuHyTy. [lpHuenbHas
TOYHOCThL OYeHb BHICOKA H MO3BOJISIET NIOPAXKaTh Leab Ha pac-
crosinuu g0 1000 m. Pebsita, KoTOpble Bcerga HAYT B HOTY C
BCKOM B CBOHMX HTpax, TOXE B35/IH Ha BOODPYXKeHHEe aBTOMaThl
u nynemetol. Hu onna pebsauba «BoitHa» He 06XOAHTCA cero-
IHs Ge3 UrpylieyHbIX aBTOMAaTOB H MYJIeMeTOB.

Ta, Ta, Ta..— CTpeKoyeT NyJaeMeT, BbiPe3aHHbIl H3 10-
IeykH. 3BYKH, NMOApaxaiolue crpenbbe, u3naer aubo cam
cTpeasiolluil, MO0 crneuHasbHas TPeUOTKA, YKpemnjeHHas
Ha myJjeMeTe HJIH aBTOMaTe.

B nuoHepckHX Mrpax THnma «3apHHLA» HCIIONb30BATh Td-
Koe «Boopy:xeHHe» HeynoOHo. HyxHo urto-To Gonee coBpe-
MCHHOE.
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EcaH B3aTb yXxe 3HaKOMBIi BaM MyneTHBHOpaTOp, reme-
pupyromuit yactoty 4—10 ey, To MOXKHO CO3AATH 3/CKTPOH-
HLIH HCTOYHHMK 3BYKa, MOApaxalowul crpensbe H3 aBTOMATA.
Ilam aBToMaT Ha3oBeM <«aBTOMaroM cHcTeMbl P mo
nepBoil OykBe rpedeckoro c/aoBa <«(oHe», 4TO O3HauaeT
«3Byk». DoHOABTOMAT — 3BYKOBOI aBTOMAT.

[MpunuunuanpHas cxema Takoro aBToMaTa H306paKeHa
Ha pucyHke 51. Kax BUAHO H3 CXeMbl, 3TO HECHMMeTPHUYHBIN
MyabTuBuGpaTop, coOpaHHbil Ha TpaH3ucrtopax It u T
B xoanexkropHoil uenu rpausucropa T: BkJoYeHa 0OMOTKa
3JeXTPOMarHuTHOro pesne. DTo peje MOAKIIOYAET CBOHMM
KoHTakTaMH Ki Ha oueHb KOpPOTKOe BpeMsi 3BYKOBYIO KaTyIl-
Ky T'DOMKOTOBOpDHTeNS K OOLEMY HCTOUHHKY MHTAHUS — 0Oa-
tapee b1 3BykoBasi KaTylKa 3JeKTPONHHAMHUECKOrO I'POM-
KOroBopute/si HMeeT He6oJ/biloe conporusieHHe. Takue
IPOMKOT'OBOPHTE/H YCTAHOBJIEHbI B OOBIYHBIX CETEBbIX Panyo-
BelllaTe/IbHBIX MPHEMHHKaX U TeneBusopax. [locae 3ambika-
HHSl KOHTaKToB Ki Mo 3BYKOBOW KaTyIlKe FPOMKOrOBODHTEJS
nofiger GoJabuon ToK. [duddysop rpomkorosopurens cme-
CTUTCAl, H MBl YCJABIIUUM pPe3KHH 3ByK, HalOMHHAIOUIHIl Bhl-
cTpeJ.

Ho tak kak myabtuBuGpaTop 3acrtaBjsieT cpaBaThiBaTh
peae 4—10 pa3 B ceKyHAy, TO LIeN4KH 3BYyKa — «BbLICTpe-
Jbl» — GYAYT NOBTOPATLCA C TOH Ke 4acTOTOfl.

Puc. 51. Ilpuaunnnanbhan cxema QUHO4BTOMATa.



HeTpynHO NMOACYMTAaTh YHCJAO <«BLICTPENIOB® B MHHYTY,
HHaye rOBOPSA, CKOPOCTPE/NbHOCTb Halero ycrpoiicrsa. Ecau
nauboJbiiast yacTora redepatopa paBHa 10 ey, 3To 3Hauwr,
yro 10 pa3 B cekyHny Gyner cpabGatbiBaTh pede Pi. B Munyry
yHca0 «BbicTpenoB» Gymer B 60 pa3 Gosbwe, To ectb 600
cpabGaTbiBaHMi pese. ITa CKOPOCTPENLHOCTD BIOJIHE COOTBET-
CTBYeT CKOPOCTPEJIbHOCTH COBDPEMEHHOI'O aBTOMAaTHYeCKOro
OpYyXHsl. MeHATb 4acTOTy MOXHO NepeMeHHBIM Pe3HCTOpPOM
R>. Cxema MynbTHBHOpPATOpa TOYHO TaKas XKe, KaK B IKOHO-
MHYHOM (oHape. Pa3nHyHe COCTOMT JHIIb B HOMHHAJaX Je-
Tajief, KOTOpble ONpefensioT 4acTOTy H AJIHTENbHOCTb HM-
MyJ1bCOB.

Jeranu ¢poHoaBTOMaTa MOTyT ObITh JMIOGLIMH, KaK MaJo-
raGapUTHBIMH, TaK U OOBIYHBIX pa3MepoB. Pene HYyXHO B3ATh
¢ TokoM cpabaTeiBanust 5—10 #a U omHON Napoit HOpMaJbHO
Pa3OMKHYTBIX KOHTaKTOB. 9T0 Moxer GbiTb pesqe PKH ¢ 06-
moTkoit 16 700 ButkoB nposoga [13J1 0,08, conporuBieHu-
eM 2000 om (macmopr PC 4 500882). MoxHO HCMO/MB30BATH
pene P3C-10 (macmopr PC 4524 308). [Ipu stom ckopo-
CTPEeNbHOCTb YBEJHUYHTCS NMPHMEPHO BJBOE.

Hasnauenne geraneft MyabTHBHGpaTOpa Takoe xe, Kak B
MyJbTHBHOpATOpE 3KOHOMHUYHOro ¢oHaps.

Bce netann myabTHBHOpaTOpa MOHTHPYIOT Ha HeGOJMBILION
reTHHakcoBo#t nuare. Pasmepel miaTsl pacCYMTBHIBAIOT Tak,
yToGbl OHAa NMOMECTHJIACb BMECTe C IPOMKOrOBOpPHTE/NEM N
HCTOYHHKAMH NMHTAHHA B AHCKe aBToMarta. MoHTaXHYyIO Naa-
Ty C HCTOYHHKAMH NMHTAHHS MOXKHO Da3MeCTHTb B JIOXKe, a B
IHCKe YCTaHOBHTb TOJNBKO FPOMKOIOBOPHTEb.

BratoueHne MyabTHBHOpaTOpa (Hayamo cTpenbObl) mpo-
H3BOJMTCA BblK/IIOYaTeneM Bk, obopMiaeHHBIM B BUIe CIly-
CKOBOrOo KpIoukKa. Mel He octaHaBniuBaeMcs MoApoGHO Ha
KOHCTPYKLHM aBTOMaTa, NpeNoCTaB/assi BaM BO3MOXKHOCTb
noaymarb CaMHM, Kak oOpMHTb ero BHelllHe H KaK pa3Me-
CTHTb BHYTPH 3/I€eKTPOHHYIO «HAYHHKY».

Ha pucyHke 52 n3o6pakeH OIMH H3 BapHaHTOB pa3Mme-
IeHHS JeTaslell Ha MOHTaXXHOH niare, a Ha pHCyHKe 53 —
NpHMepHOe pa3MellleHHe AeTajell BHYTDH aBTOMarTa.

[Tocne oxkonuanus cOOPKH 3JEKTPOHHAS YacTb aBTOMAara
HayuHaeT paboraTb cpa3y. He moakaiouas rpomkoroBopu-
TesAb, Haflo YOeAHTbCS, UTO KOHTAKThl pejle 3aMbIKAlTCA U
PasMbIKalOTCA € AOCTAaTOYHOA OKOPOCTBIO, KOTOPYIO MOIKHO
MEeHfITb C MOMOHIbIO NepeMeHHoro pesucropa. Tok, morpe6-
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Puc. 52. Monrtaxunasn nnata ¢oHoaBTOMaTa.

JsieMblfi MY/ IbTUBHOPAaTOPOM OT HCTOYHHKOB MHUTAHHS NMPH OT-
CoeMHEHHOM I'DOMKOT'OBOPHTeENE, OKOJIO 3 Ma.

YcraHoBHB TpebyeMyIo 4aCTOTY NMepek/io4eHHs KOHTAKTOB
peJie, MPHCOEJHHSIOT TPOMKOroBOpHTeNab. HacroTa «BhICTpe-
JIOB» HEecKoJbko moHH3uTcs. Ecnn oHa 6yner HemocTaTO4YHO
6oJibLIOI, HYXKHO CHOBA NMoxo6paTh BCe AETaNH MYJbTHBHO-
paTopa, TTOTOMY 4YTO NPH MOJAK/JIIO4EHHOM TPOMKOrOBOpHTEJE
H3MEeHeHHe COTpOTHBJIEHHS] pesucTopa R: Majno BJIHSIET HA
YaCTOTY «BBICTPEJOBY.

[1pu BKJIIOYEHHH T'POMKOTOBODHTENs! MOTpebasieMblil TOK
sospacraer xo 30 ma. Takofi pacxold TOKa npopoJxKaercs
OYeHb KODOTKOe BpeMsl, H NO3TOMY €MKOCTH Tpex Garapeil
tuna KBC-JI-0,50, BKIIOYEHHBIX MOC/AEA0BATENbHO, XBATHT
Ha 40—50 yacoB HenpepLIBHON «CTPeNbObI», TO €CTb NMPAKTH-
YecKH Ha LeJIblfi MOXOH, H JaxKe OCTAHETCA Ha TPEHHPOBKH.

Uro6bl YCHIHTb FPOMKOCTb CTPe/bObI, HYKHO YBEJNHYHTb
HanpsixkeHne Garapeu (B3t aBe KBC-JI-0,50). Onxospe-
MEHHO C YCHJIeHHeM TPOMKOCTH BO3pacTeT H DAacXOX TOKa
ot 6artapeH fo 50 ma. DTo He CTpAIUHO, TAK KakK 3amaca JeK-
TPO3HEpPTHH B aBTOMaTe BIOJHE JOCTATOYHO.
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Ecau ecTb BO3MOXHOCTb YCTAHOBHTb B KOpIyce aBTOMara
eme oxHy 6aTapelo, TO MOXHO MyJbTHBHOPATOp MHTaTh OT
onHoit 6atapeu tuna «KpoHa» (oHa 3aHUMaeT MaJao Mecia),
a TPOMKOTroBOpHTE/b — OT ABYX-Tpex Gatapeft KBC-JI-0.50.
PasnenbHoe nHTaHHe MyJabTHBHOpATOpPa H FPOMKOrOBOpHTE<
JIfl IO3BOJIMT YCTaHaBJAUBATDL JI00YI0 cKopocTpenbHocThb. Cxe-
Ma BKJIIOYeHHs JByX GaTapeil mOoKa3aHa Ha pHUCyHKe 55.

Bo Bpems BblcTpesia M3 OTHECTPCJNBHOTO OPYXKHS, Kpove
rPOMKOro 3ByKa, BHAHA H Bchbllika cBeta. Haw ¢onoan-
TOMAT CO3IaeT TOJbKO 3BYKH BBICTPEJOB. 3aMEHHB [POMKO-
FOBOPHTE/b J1AMIOYKOH OT KAPMaHHOTO (POHAPSHA, Mbl CMOXKEM
nonyyutb ¢oroaBroMar. «®@oTOC» MO-TPEYECKH 3HAYHT
«CBET», H 3TO aBTOMATHYECKOE «OpyiKHe» MO3BOJSET MO.Jy-
YHTb BCIBILIKH MOCJE KaX[Oro «BLICTpesas.

Benblmiky cBeTa /MIaMMOYKH OT KapMaHHOrO ¢oHaps xo-
pollo 3aMeTHBI B TeMHOe BpeMs cyTOK. Oco6eHHo apdekTni
OHH, €C/IM JIaMNOYKY, NOMEILIeHHYI0 Ha KOHle CTBOJA, 3a-
KPbITb OpaHXEeBBIM KOJIMAuYKOM OT CHIHAJbHOrO ¢oHapsa —
yKa3aTessi IOBOPOTOB MJIl MOTOILHK/A.

IIpocrefininit GoToaBTOMAT MOXKHO MHTATh TOJBLKO OT OX-
HOt Garapen nns Kapmanhoro ¢onaps tHna KBC-JI1-0,50.
B 3ToM cayuyae ciaenyetT YCTaHaBJAMBAaThb JaMIouky 2,5 a
0,16 a. Oas namnouku 6,3 8 0,28 a caenyer HCNONB3OBATL
IBe GaTapeH, BKJIOUYEHHBIE NociegoBaTesbHo. HyxHo no-
MHHTb, 4TO B 0GOMX c/ly4asix HampsiKeHHe MHTaHHs Gonblue,
yeM HanpsiKeHHe, Ha KOTOPOE paccyHTaHbl saMmmouku. [lo-
3TOMY HeJb3sl BKJIOYaTh MX Ha NMPOJOJKHTEIbHOE BpeMs #
HY)KHO CJIeIHTb, 4TOOBI KOHTAaKTBl peje (oToaBTOMara e
6bl1M JOJITO 3aMKHYTHI, HHaye JaMIOYKa MOXKeET NeperopeTs.

Puc. 53. Pasmeuwienise aerancit B Kopnyce ¢oHoaBTCMaTa.
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Pitc. 54. CxeMbl BK/IIOYeHHs] TPOMKOTOBOPHTE/IS M JAMIOUKH, paGoTaloiLeil
OT OTAesbHOM GaTapeH.

Bo BpeMs paboThl HoTOaBTOMaTa KOHTAaKTHl pejie BK/OYAOT
JaMIOYKy Ha OYeHb KOPOTKOe BpeMs, H OHa, XaBas SIPKYIO
BCMBLILIKY, MeperopeTb He ycrneBaeT. BcnoMHHTEe 3KOHOMHY-
Hbll QoHapb, TaM ObIJIO TOYHO TAKOe XKe YCTPOMCTBO.

Cxema NOAK/IOYEHHUS JJAMIIOYKH BMECTO I'POMKOTOBOPHTE-
Jis1 Ha pUcyHKe 54 noka3aHa myHKTHpoM. Takoil aBToMaT unu
nyJeMeT, RAIOWHKH TONBKO CBETOBbIE BCIBIILKH NMPH BHICTpene
WJIH TOJIbKO 3BYK BHICTpeJa (JaKe OueHb TPOMKuil), He co-
31aeT MOJNHOTO MpeJCTaB/AeHUs] O HACTOSLIEM OPYXKHH.

BbIXom H3 3TOr0 MOJIOXKEHHST MOXHO HalTH, ecid 06b-
elHHUTb oTOoaBTOMAT U (OHOABTOMAT B OJHO YCTPOMCTBO,
KOTOpOe Mbl Ha3BaJH «poTOoHOHOABTOMATOM», HJIH «aBTOMa-
ToM cuctembl @®». Haspanue 3o MBI NpuayManu no aHaJjo-
THH C Ha3BaHHEM XOPOILUO MOC/YKHBILETO BO BpeMs Benuko#
OreuectBeHHOM BoAHEI nHCTON1eTa cucteMbl TT. Takoe Ha3Ba-
Hue B3fTO mMo nepBuiM OykBaMm Tynabckuit (Mmecro, rae Obia
M3roTOBJIeH mHcToJseT) H TokapeB (pamuinsg KOHCTpPyKTOpa
" HHCTOJIETA).

Ham aBromart cucremsl ®QP comepkuT B cebe 3JEKTPOH-
HYI0 4acCTb, MO3BOJSIOILYI0 OJXHOBDPEMEHHO NOJy4aTb TFPOM-
KHi 3ByK «BBICTpesa» M BembliKy cBeta. Ha pucynke 55
n3o6paxkeHa NPHHIMIHAJIbHASA CXeMa 3JIEKTPOHHOH YacTd
apromara cucrembl OO.

3T0 TOXKE HECHMMETPHYHBIA MYJbTHBHOPATOP, COGPAHHBIN
Ha Tpanauctopax Ti u Tz K KOTOPOMY A06aBieH yCHIHTENb
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TOKa Ha tTpaH3Hctope Ts. KoHTakTHas rpynna peae Pi gonx-
Ha MMeTb IBa HOPMAaJbHO Pa3OMKHYTHIX KOHTakTa Ki u Ko
Onun kontakt (K1), 3aMblKasich, BKJIOY3eT FPOMKOTOBOPH-
tenb I'py, mpyrofi koHrakr (K2) npu cpaGatbiBaHuM pene
BKJIIOUaeT JaMnouyky J/.. B MOMEHT «BmlcTpesa» CJHBIMIKTCA
3BYK M BHIHA BCNBIIIKA CBeTa.

Cxema MyabTHBHOpPaTOpa OCTajlach TakKOM XKe, KaK H B
npoctoM ¢oHoaBTOMAaTe. YCHIHTENb TOKa HeOOXOAHMO M0-
6aBuTb Ans1 Gosee yeTKoit paGoThl MyJbTHBHGpaTopa, Koae-
GaHHsl KOTOPOro MOTI'YT CpBIBaTbCs NPH OXHOBPEMEHHOM
BK/IOYEHHH JIaMNOYKH H FpoMKoroBopHTens. Kpome 3toro,
I/l THTaHHs aBToMaTa cHcreMbl @@ HyKHO B2 HCTOYHHKA.
Ot onHo#t Gatapeu tuna KBC-JI1-0,50 mutaercs naMmouka
JI, a MyJabTHBHOpPaATOp M T'POMKOTOBOPHTEIb — OT 3TON XKe
6aTapeH, K KOTOpof M06GaBJEHO MOCTENOBaTENbHO elle ABe
TaKHe Xe.

‘Pa3mephl nnaThl, Ha KOTOpO# COGHPAIOT AeTanH aBTOMAaTa
cucrembl ®P, BHIGHpPAIOT NPOH3BOJbHLIE, 3aBHCALLHE OT ra-
6apHTOB KOHCTpPYKuUHH. Peae P B3ato tHna P3C-6.

Hdns yBepennoit pabGoThl B 3TOH cXeMe HYXHO pa3obparthb
pesne, yAaauTb OGMOTKY M HaMoTaTb HOBYIO TNPOBOZOM
[13J1 0,12. HoBasi o6MoTKa pmomkHa comepxatb 2000 BHT-
k0oB. PacnosokeRue pmeraneii Ha IJlaTe NOKa3aHO Ha pH-
cyHke 56. '

Puc. 56. Pacnosioxenue nertajell Ha NJjaTte aBTOMara.



‘hd HMWILOWD RleWOlHE oJonnegodg1oRamMdag09k eWaxd wg..._u.m:::a:&c AN Vs |

._r .ﬁ oﬂ%_ <[, 25U
+ L

- :

|

29U 29U 4 U Y

£cop
£y
:.TN
909 %60 _\%h
Nw b V4 y
4 /% s




‘eleNoOlde BLBIU BBHXEBLHOW 'gG IHJ

NQ.# 3/ <=
\N\&&\k‘l_ A

-\R‘|

~R\2‘II

t9. 3G y et




Bce cxeMbl 31eKTPOHHOH «HaUHHKH», O KOTOPBIX Mbl pac-
ckasaji, He obeclleydBalOT JOCTATOYHO HAPKOH BCHBILIKH
H TPOMKOTO 3ByKa «BbicTpesa». Kpome 3toro, ycrpoiictsa
¢dono- u poToaBToMaToB U aBToMaTa cucremMel PP pacxonmy-
I0T MHOTO 3HeprHH OoT GaTapeilkH. DTH HeLOCTaTKH MOXHO
yCTpaHuTh, cobpas aBroMmar cuctemMbl @O no cxeMe, npuse-
IeHHO# Ha pHcyHke 57. B 3TOoM aBTOMAaTe MOXHO HCIOJb30-
BATb /ABe MajleHbkHe Oartapeiiku TthHna «Kpouwa», 3anaca
3HEPIHH KOTOPLIX OyAeT A10CTAaTOYHO L5 HECKOJbKHX «60eB».
B To :xe Bpems Garapeiikn «KpoHa» 3HauuTebHO Jerye, ueMm
KBC-J/1-0,50, 1 3aHHMaIOT ropasgo MeHblle Mecra.

Cxema ycosepiieHcTBopaHHOro aBromata @ P cocrour u3
MyJnbTHBHOPATOpA, TAKOrO K€, KAK H BO BCEX MPEeIbIIYLIHX
aBromartax. Kpome MyabtuBuOparopa, B 3TOH CXeMe eCTb
ellle CNyCKOBOE YCTPOHCTBO — XKAYLIHH MyJabTHBHOpPATOP.
Hasnauenue mMyabTHBHOpaTOpa — CO34aBaTh «BBICTPEJbl».
CnyckoBoe ycTpoiCTBO, TOYHO TakKoe e, KaK Gbljo OnMHCaHO
B 3/JIEKTPOHHOM THpe, peJHa3HaueHo 15 TOro, YTOOLI BKJIO-
yaThb OGMOTKY peJjie Ha OueHb KOPOTKOe BpeMs. DTO MO3BO-
JIUT YMEHLUINTb Pacxoj 3JeKTPO3Hepruu or 6atapei.

Puc. 59. PacnosioxeHue getaseil Ha njaaTe asioMara.

4 BocHduwie pagHourpm



Hdas nuranus ¢potopoHOaBTOMATA HCNOJB30BAHH JBe Ga-
Tapen THna «KpoHa», Kaxnaas HanpsuxeHHeM 9 6. Jlyuuwie
HCII0/1b30BaTh 6aTapen AHCKOBHIX MaJloraGapHTHBIX aKKyMy-
aaropos 71-0,1.

Ilpn HaxaTHH Ha CHYCKOBOH KPIOYOK aBTOMaTta B
BK/JIOYaeTCss MNHTaHHE Ha MYJbTHBUOPATOp M CHYCKOBOE
ycrpoiicTtBo. MynbTUBHGpATOp FeHepUpyeT MNPSIMOYTOJbHbIE
uMnyabchl ¢ uactotoit 5—10 ey. C Takoi ke 4acToOTOM
cpabaThiBaeT CIyCKOBOe YCTPOHCTBO, Ha BXOA KOTOPOro IIO-
CTYNAT UMIOYJAbChl ¢ MyabTuBHOpaTopa. Pese Pi nepexdio-
uaeT cBOH KOHTakThl Ki v K2 ¢ yactoroit MysbrHBHGpaTOpa.
Jlo Toro kak Mbl HaXajlH Ha CIYCKOBOH KPIOYOK, KOHAEeHCa-
Topbl Cs ¥ Cs 3apATHIHCH OT HCTOYHMKA MUTAHUA 10 Hamps-
xeHHa 9 6. Llenb 3apsAAKH BBIMIAIUT TaK: MHHYCOBBIHA MOJIOC
6atapeu b2, pesucropbl Re H Rio, BepxHUE N0 CXeMe KOHTaK-
Tol Ki 1 K2, MHHycOBble o6kJagku KoHIeHcaTopos Cs u Cs,
NJII0COBble OOK/IaAKH 3THX KOHAEHCAaTOPOB, IOMOXKHTEJbHBII
noJioc 6arapen b

Pene P\ npu KaXIOM «BBICTpesie» Ha KOPOTKOE BpeMsi
cpabaTbiBaeT H NepekaoyaeT CBOH KOHTaKThl. CpenxHHe KOH-
taktel Ki 1 K: mepe6GpacbiBaloTCsi B 3TOT MOMEHT BHH3,
o6pasys uenb paspsifa KoHgeHcatopoB Cs u Cs yepe3 rpom-
Korosoputenb I pt u namnouky Jl. EMKOCTb KOHIEHCAaTOpOB
BoIOpaHa Takoii, 4ToObl 06eCNeuYHTb AOCTAaTOUHYIO 3JIEKTpPO-
JHEepTHIO AJA CO3JaHHs FPOMKOTO 3BYKa H SIPKOH BCIBIIIKH.

Bce peranu aBromata cucreMbl @@ cobupaloT Ha reTH-
HaKCOBOM MJIH TEKCTONHTOBON mnaare (pHuc. 58). Pasmepn
H dopMy maaThl BHIGHPAIOT NPOH3BOJIBHO, B 3aBHCHMOCTH OT
KOHCTPYKUMH aBTOMara. Ha pucyHke 59 nokasaHo pasmelne-
HHe HeTajied Ha mJaare.

O Ha3HaueHHH Bcex HeTasjeil H HaJa’XKMBAHHH NMOJNOOHBIX
KOHCTPYKIHH MBI yXe PacCKa3blBaJH. .

Takoit aBTOMaT MOXKHO HCIOJb30BaTh B HIpe «3apHHLAY,




CTOPOX(-HEBUQAUMKA

Hayunas opranusauus tpyaa, cokpamenio HOT, nosBo-
JisleT Ha#Tu caMble Jyulllie OpMH HCIOMb30BaHUs paboyero
BPEMEHH M MOBBICHTb K. 1. A. YeJIOBEKa H MaIlHHbEL. Bblio
YCTaHOBJIEHO, YTO CaMblii HENPOHU3BOAHTENIbHBIN TPYL y CTO-
poxell 1 oxpaHHHkoB. OTclofa cam co6oft HampallHBaeTcs
BLIBOLL — 3aMEHHUTb CTOPOXa KaKHM-TO MEXaHH3MOM, IpH-
60pOM HJIH YCTPOHCTBOM, 30PKO CJeAALIHM 32 MOCTOPOHHHMH
H MOJAIOIHM CHIHa/ TPEBOTH HJIH NPENATCTBYIOLIHM NPOHHK-
HOBEHHIO NMOCTOPOHHErO JiHLA B 3alpeTHble 30HbI.

KoHuTposepsl B MeTpo (3TO TOXKE CBOEro pofa CTOpPOxa)
3aMeHeHbl BO MHOTHX MeCTaX 3JIeKTPOHHO-ONTHYECKHMH Typ-
HHKETaMH.

B rocynapcrBeHHbLIX H yacTHLIX 6aHKax 3a py6exoM ycra-
HOB/MIEHO MHOXECTBO CaMblX DAa3JHYHBIX 3JEKTPOHHBIX
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YCTPOHCTB, NPENATCTBYIOINX NPOHHKHOBEHHIO IrpabuTeneil Kk
cefipaM. DIeKTPOHHLIE NPHOOPLI 3aMEHSIOT OXpaHy Ha Mpo-
MBILJIEHHBIX TPEANPHATHAX.

DJIEKTPOHHLIA CTOPOXK He YCHEeT Ha NMOCTYy, He Mpo3eBaer
HapylMTe s, HPOHHKILero B 3anpeTHyio 30Hy. Kak Bumure,
3JIEKTPOHHKA M 3/1eChb HIPaeT OYeHb BaXKHYI0 PO.Jb, HauWUHas
NOBCEMECTHO 3aMEHATb COTPYAHHKOB OXpaHbl. 30pKue Mo-
MOILHHKH CTOPOXeBOH CAYXOL 3aMeHWIH JecATKH ThicAY
4acoBbIX H cropoxei. JlexypHule Mo 0OXpaHe OLHOrO H.IH Cpa-
3y HeCKOJIbKHX 0ObEKTOB HaXOHfATCA B KapayJbHOM MoMelle-
HHH, H HET HeOGXOJHMOCTH yCTaHaBJMBATb NMOCThI CTOPOXKE-
Bofi oxpaHbl. CHrHa/n TPEeBOTH, NMOSABJASIOIIKACA Ha myJbTe,
yKasbiBaeT MeCTo, [le HaXOAHTCS HapyIIHTeNb, H TOJILKO TO-
ria B Jen0 BCTyNlaeT oXpaHa M 3aJepKHBaeT NpecTyNHHKA.

Bo BpeMsl BOEHHBIX MIp W NOXOLOB TOXKE MOXET MOTpe-
6oBaTbCcsl OXpaHa wWTaba, «CEKPETHLIX JOKYMEHTOBY», «CKJa-
IOB IPOMOBOJNBCTBHA» H «opyxusa». [as atoro Mul mpejna-
raeM BaM ONHCAHHA HECKOJNLKHX OUGHb NPOCTLIX MO YCTPOH-
CTBY, HO BIOJIHE HaJeXHO paboTaOIHUX 3JEeKTPOHHHIX CTO-
poxen.

ABTOMaTHUeCKMii CTOPOX

Yro6bl H3roTOBHTb 3TOT NPHOOP, HYXKHO 3JEKTpOMar-
HHTHOe peJie (Jayullle MONSAPH30BaHHOE, OHO cpabaThiBaer OT
MeHbILETo TOKa), ABe Garapefiku AnA KapMaHHOro ¢oHaps,
OJMH PE3HCTOpP H HECKOJbKO METPOB TOHKOrO NPOBOAA 1Ha-
merpoM 0,05—0,06 uu. Takum npoBOJOM HaMaTBIBAIOT MaJo-
ra6apuTHble TpaHCchHOpMATOpLl /s TPAH3UCTOPHLIX NMPHEM-
HHKOB.

[TpoBon HaTArHBAIOT Ha MYTH BO3MOXKHOrO NMOAXOAA MpO-
tuBHHKa. OH NOJKeH HaxOAHTbCS NMPHMEPHO Ha BLICOTE KO-
JieHa 60 HeMHOro HHxKe. PacTAHYTLIA nonepek AOPOrH HJH
TPOMNBI NPOBOJ HACTOJNBKO MaJi03aMeTeH, YTO Jaxe IIpH CaMoM
SIPKOM COJIHEYHOM CBETe MOXKET MOoKa3aTbCs mayTHHKOH. Cu-
Ja, HeoO6xonuMas 115 oOpbiBa npoBoAa auameTpom 0,05 mar,
HACTOJIbKO MaJja, 4TO 4eJOBeK, fax<e OUYeHb OCTOPOXKHBIHA, He
06paTHT BHMMaHHA Ha TO, YTO, MPOXOASl B 3aNlPETHYIO HJH
oXpaHsieMylo 30HYy, OH 3aje] Horofft H 060opBaj TOHEHbKHMH
nposojok. Ho cTouT ToabKO 06OpBaTh MpOBOA, Kak cpabo-
TACT JICKTPOMarEHTHOE peJie H CBOMMH KOHTAKTaMH BKJIO-
YXT 3BOHOK WM j1aMnoyky. CurHan tpeBord GyjaeT NPHHAT
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AeXYPHBIM, H OXpaHa CpPasy e 3al1epPKHT HapywuTend.
YacoBOMy He HYKHO MepP3HYTb WJH MCKHYTb Ha yauue. [la
H B TEMHOTE He TaK NPOCTO 3aMeTHTb «BPaXKeCKOro» pa3Bei-
YHKa.

Cxema coeauHeHHH JeTaJiefi aBTOMAaTHYECKOTO CTOPOXKa
nokasaHa Ha pucyHke 60. Ha cxeme curuan tpesoru nomaer
Jaamnouka J, Koria 3aMkHyTca KoHTakTol Ki. Pese momxHo
HMeTb HODMAaJbHO Pa30OMKHYTble KOHTaKThl. DTO O3Hauaer,
YTO, KOT1a Mo oOMOTKe pesie TeyeT TOK, KOHTaKThl ero paso-
MKHYTBI; KaK TOJIbKO TOK yepe3 0OMOTKY peJsie nMpeKkpaTurcd,
KOHTaKTbl Ki MO meficTBHEM NPYXKHHBI HJIH YNPYTHX CBOHCTB
CaMHX MJAacTHH KOHTAKTOB 3aMKHYTCSl H BKJIOYAT Uelb CHr-
HanbHO# Jamnbl. Ecan o6moTka pene Pr uMmeeT conpoTHBJe-
HHe (BeJMYHHA ero OObLIYHO HAMHCAHA HA MapKUpOBKe 00-
MoTkH) Goabuwe 100 om, pe3aucTop Ri MOXKHO He CTaBHTb.

Cxema cropoxa, Kak BHAHTE, OueHb npocra. HyxHo
TOIbKO  MOCJEJ0BaTebHO COeAHHHTH Oatapero TuUna
KBC-JI1-0,50, 06MOTKY peJie, pe3HCTOP H OTPE30K TOHKOrO Mpo-
BOJA, PAcTAHYTOrO0 B MECTe HPeAnoJaraeMoro Npoxoaa Ha-
PYLUHTEJIS.

[TpoBox, maxe AHamMeTpoM B HECKOJbKO COTHIX Joneft
MHJTHMETpa, NMOKPHLIT H30JasUHell M3 Jaka uau crekaa. He
3a6yabTe 3aYHCTUTH NMPOBOJL B MecTe MpHCOeNHHEHHS K 00-
MOTKe pesie H pesHcTopy Hau Gartapee. CHHMATbh H30JAALHKIO
Hal0 OYeHb OCTOPOXXHO Jie3BHeM Oe30nacHO# OpPHTBH H.1H
MeJKOH IIKypKoR. MOXKHO CHATb H30JSALHUI0O U HarpeThiM
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Puc. 60. Cxema coeauHeHHA JHCTaJich
aBTOMATHUYECKOTO CTOpPOXKA.



naanpinkoM. Bosee HalleXXHBII KOHTAKT MOMYYHTCH, €CIH
00a KOHLla TOHKOTrO (CTOpPOXKEeBOro) NMpOBOAA NPHMAATb B Me-
CTaX COeJHHEHHS.

ABTOMAaTHYECKOrO CTOPOXKa MOMHO YCTAHOBHTL Ha pac-
CTOSIHHH B J€CATKH H COTHH METPOB OT KapayJibHOTO MOMe-
ulenus. las sroro norpebyercst TOJAbKO ABa JMOGBIX H30.H-
pOBaHHBIX NPOBOJA OT KOHTAKTOB pesie 10 KOHTPOJILHON JaM-
nouku J.

ITocsie coenuHennss Mexay co6oit Bcex Heraneil cTOpoxa
no o6MOTKe pese MOHJeT TOK, KOHTAKTHl pejie Pa3OMKHYTCHI,
H CTOPOX TOTOB K JeficTBHIO. HeocTopoxHblil pa3Benuux,
npoias 3anpeTHyIO 30HY, o6s13aTesabHo 06opBeT npoBoA. Tok
yepe3 06MOTKY pese npekpathtcsa. KoHTakTel K1 3aMKHyTCH,
M 3arOpHTCS JIaMMOYKa TPEBOTH.

BMmecTo naMmoukH MOXHO yCTAHOBHTb 3BOHOK MOCTOSIH-
HOro Toxka HJIH 3yMMep. Ecnu BBl packuHynau Jarepb OKono
HACeJIeHHOr0 MYHKTa HJH OCTAaHOBHJHCH B JepeBHe, yuTHTE,
YTO CHTHaJbHBIM NMPOBOX CJeAyeT NMOBECHTb NOBbILIE, HHaye
«HapyLIHTeJeM» MOXeT cTaTb Ji0basg cobaKa HJAH KOIUKA.

Bcem xopowr Takoit cropox. Ilpoct nmo ycrpoiicTsy, Mo-
xKeT ObITh ycTaHoBJeH 3a 10 mun, He GoUTCA HH AOXKAA, HH
mopo3a. Ho ecTb y Hero oiHH HeZ0OCTaTOK — OH OYeHb MHOTO
6eper asnekrposHeprud. Pacxox Toka, oco6eHHO npH MaJso-
YYBCTBHTE/NbHOM pesie, MOXeT ObiTb HACTONLKO BeJHK, YTO
oxHoit GartapefikH XBaTHT JIHIIb Ha OQHy Houb. [TosToMy Ta-
KOTO CTOpOKa CJefyeT YyCTaHaBJAHBATb TOJBKO B 0c060 3KC-
TPEHHBIX CJy4asiX, KOTZa HeT BO3MOXKHOCTH clesaTb Gosee
9KOHOMHUYHOE yCTPOMCTBO.

Ecau Bl roTOBHTECH K MOXOAY 3apaHee, HeOOXOAHMO MO-
AyMaTb 1 0 cTOpoxKe, KOTOpul Oyner Gojlee 5KOHOMHYHBIM.
Jns sTOoro Hamo COBCEM HEMHOrO — TOJILKO OJHH J060M
TPAaH3HCTOP, KOTOPBII BBOJSAT B'CXeMy CTOpOXKa. BK/O4HB
TPaH3HCTOP, KaK NOKa3aHo Ha cxeme (puc. 61), Bel pe3xo
H3MEHHTE PacXoj dJeKTPO3HeprHH.

Ba3a Tpan3ucropa uepe3 OTpe30K TOHKOIO NPOBOAA CO-
eHHeHa C IMHTTEPOM, H TPAaH3HUCTOP 3anepT. B 3T0T MOMeHT
OH KakK Obl pa3pblBaeT Liellb MHTaHHS OGMOTKH pesie, H TOK OT
GarapeH yepe3 OOMOTKy peJse mouTH He HaeT. Kak Toabko
«HapylIHTeab» Pa3opBeT TPOBOJ, COGAUHAIOULIHI 6a3y TpaH-
3MCTOpPA C €ro SMHTTEPOM, TPAH3HCTOP MOMEHTAJNbHO OTKPhI-
Baercd. ConpoTHBNeHHE 3MHTTEP — KOMJIEKTOD OTKPHITOrO
TPaH3HCTOPAa O4YeHb MajieHbKOe, H OH CTaHOBHTCA Kak Obl
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pobod @ 605mM

Puc. 61. Cxema aBTOMaTHYECKOrO CTOPOAaA Ha O{IOM Tpali-
3ucrope.

3aMKHYTBIM HaKOpPOTKO. Uepe3 0GMOTKY pesie HaYMHAEeT Teub
TOK, pesie cpabaThiBaeT H BKJIOYaeT CBOMMH KOHTaktaMu Ki
CUTHAJIH3aUHIO.

Kak BBl yXKe, Oo4eBHIHO, 3aMETHJH, TOK yepe3 OOMOTKY
pesie moMAeT TOJMBKO MOCJAEe TOro, Kak OyAer pa3opBaH Npo-
‘BOJ, TO eCThb KOT/Ja KHapyIIUTeb» Oyaer o6HapyxeH. Tenepn
onHoil GaTapefKH XBaTHT Ha BecCb IOXOQ.

KoHCTpyKuus aBTOMATHYECKOTO CTOPOXKa HACTOJbKO MPO-
cra (puc. 62), utTo 0 HeH He CTOHT AaXe pacckasbiBaTh. TpaH-
3HCTOp BMECTEe C Pe3HCTOPOM YCTaHaBJHBAIOT B J1060M Y100-
HOM MECTe — MOXHO JaXKe Ha OCHOBAHHH peJie HJIH Ha BHIBO-
JAax ero KoHtakToB. Heo6xoauMo TO/bKO M03a6OTHTHCA 06
omoM. CTopok mMoker paboTaTh U B NOXKAb, H NPH CHIALHOM
poce, MO3TOMY €r0 HYXXHO MOMECTHTb B F€PMETHUYHBIH KOp-
nyc. JIio6as maactmaccoBass UMM Kese3Has Kopobouka MoO-
KeT ObITb MCMOJAB30BaHAa AJS 3TOH LeJH, €CJH KPBILIKY B
MECTax COeJAMHEeHHs C KOPHycOM 3a/HTb BOCKOM HJH 3aMa-
3aTh NJACTHJIHHOM, a BCIO KOPOOKY NMOMECTHTh BO BJ/aroHe-
npoHuuaeMbifi GyTasp UK oGonouky. [last sTolt menu nomod-
HeT XJOPBUHHJAOBLIH MaKET UJIH OTPE30K BeJOCHIEAHO! KaMe-
pol. OcoGeHHO TUIATeIbHO CJIefyeT H30JHPOBATh LUEJH MekK-
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Puc. 62. MonTaxHass njata aBTOMAaTHYECKOro
CTOpOXa.

Ay KpbilIKOA H AHOM (yTasapa, a TakXe OTBEPCTHs, uepe3
KOTODbie BBLIXOXAT KOHLbI CHTHA/JbHOTO MPOBOJA.

HanaxuBanue cTtopoxa CBOAHTCA K MOAGOPY BCIHUHHMH
conpoTHB/eHns pesucropa Ri. OHO DOMKHO GbITb TaKHM, YTO-
6bl IpH BKJIIOYCHHOM CHTHAJbLHOM NMPOBOJAE TPAH3HCTOP Gbid
3anepT, a Mpu 06pbIBE YETKO OTKPBHIBAJCA. DTO HYKHO mpo-
BepHTb NpH Pa3HOH TeMnepatype, TaK KaK TPaH3HCTOPLI
YyBCTBHTE/bHBI K ee H3MeHeHHsAM. HasaxnBaHue, KOHeuyHo,
cjenyeT MPOM3BOJAHTb A0 TOr0, KaK CTOPOX Gyler MOMeLleH
B FepMETHYHYIO YNaKOBKY.

bBarapeio nuranus b HyxHO pasmemars B obluem Kop-
nyce ¢ Tpanaucropom u pedae. [Ipn ynakoske ciegure, 4ToOLI
peje M IOpyrue nerajH ObliM NPOYHO MPHKpPENJeHbl KO AHY
KOpNyca, a KOHTAaKTbl pelie MpH MepeKIioYeHuH He 3aleBalH
3a CTEHKH HJH ApyrHe AeTajd. Pelle MOXHO B3ATb THMA
P3C-10 (nacnopr PC 4524308) uan PKH-1 (nacmopr
PC 3259038).

Kak HM XOpOIIH 1Ba CTOPOXKA C CHTHA/IbHBIM NPOBOAOM,
BCE XK€ ONMbITHbIA pa3Bef4HK MOXKeT OOHapyXHTb Hallly Npo-
BOJIOYKY, KaK Obl TOHKA OHa HU Oblaa. Houblo, oco6enHo npi
6oJbLION poce, HA NMPOBOJNOUYKE OCENAIOT KaneabKH BJar,
oHa craHoBHTCA Toaue. Ecin ocBeTuTh ee poHapem, To npo-
BOJIOKA CTAHOBHTCSl 3aMETHOH 32 HECKOJbKO 1IaroB A0 Hee,
M TOTla HHYEro HE CTOMT NPOATH MHMO, He HapyuHB Raxe
Tako#i cnaBoi nperpassl.

Paspequnk MoxeT cayyafiHo OGHapyXHTb HPOBOja, CO-
COHHSIONIHE KOHTAKTLL pejie. ¢ KapayJbHbIM MOMeNIeHHeM, H,
nepepesaB HX, NOAAET CNOKOHHO JaJjblle, He 60fichb 3a4eTb H
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o6opBaTb TOHKHH CHrHaJbHBIN npoBod. M36exaTh Takux He-
NPUATHOCTEH HaM noMoxKer Oosiee CA0XKHAsh KOHCTPYKUHS

3/1eKTPOHHOI'0 CTOPOXKA, PaGOTAIOLLAsi HA COBEPLIEHHO WHOM
npUHUHmeE.

DNeKTPOHHLIN CTOPOX

CyuecTByeT HECKOJIbKO Pa3HbIX T€HEPaTOPOB 3JEKTpHUE-
ckHX kKoaeGanuit. Hanbosee pacnpocrpaHeH renepartop, oc-
HOBHBIMH J€Ta/JISIMH KOTOPOrO SIBJAIOTCA 3/JEKTPOHHAS JlaM-
na WJIH TPAH3HCTOP H PE3OHAHCHBIH KOHTYP M3 HHIYyKTUBHO-
CTH H eMKOCTH ¢ 3jJeMeHTaMHu obpartHoit cBA3d. [eHepauus
3/JIEKTPHYECKHX KoJ1eGaHHA MOXKeT BO3HHKHYTb TOJIbKO MpH
onpejeneHHbIX YCJIOBHSIX: KOMAAa Ha 3JEKTPOAbl TPAH3HCTOpA
HJIK J1aMIbl 6yayT MogaHbl HeoOXoAHMble HAaNpSIXKEHHs HTa-
HHA, 3HAYEHHS HHIAYKTHBHOCTH H €MKOCTH pe30HaHCHOro
KOHTypa OyIyT HMeTb HyXHble HaM BeJHMUHHBI H, UYTO CaMoe
rjaBHoe, OOMOTKH KaTYLIKH WHAYKTHBHOCTH OOpaTHOH CBA3H
(uau KoHaeHcAaTOpbl OOPAaTHOM CBA3H) OYAYT BKJIOYEHH Ta-
KHM 06pa3oM, 4To6bl MOrVIH BO3HHKHYTb He3aTyXalollHe KO-
Jebanus.

a1 BO3HHKHOBEHHSI reHepauuu 6oJbllioe 3HaueHHe
MMEIOT H BEJTHYHHBl HHAYKTHBHOCTH HJIH €MKOCTH, cTosillell B
uenn obpaTHo# cBsi3H. BOoT Ha 3TOM mociexHeM CBOMCTBe,
Ha 3TOf 3aBHCHMOCTH BO3HHKHOBEHHSI FeHepalHH OT BEJHYH-
Hbl 06paTHO! CBSI3H, H MOCTPOEH 3JeKTPOHHBIA CTOPOXK, KOTO-
pbiff MOJaeT CHTHAJ TPEBOT'H, CTOHT TOJbKO MPHOJH3HTBCA K
HeMy Ha HEKOTOpOe pacCTOsiHHe.

Ilnst mosnydeHHs1 TPEBOXKHONO CHTHA/Ma He HYMXHO NpHKa-
caTbCsl K KAKOMY-TO NPeAMETY, He HYXKHO 0OpbIBaTh CTOpOXe-
Bo#t mpoBoA. HyXHo TOIbKO MOJOHTH K aHTEHHAM reHeparo-
pa Ha paccrosnue okono 1 #. CTopox «mouyBCTBYeT» HpH-
GaHKeHHe TOCTOPOHHEro, H cpaboTaeT TPeBOXKHAS CHIHAJH-
3alMH. )

-Ha pucynke 63 naobpaxena 610K-cXeMa TaKOro CTOpO-
xa. T'eneparop / cobpaH Ha TPaH3HCTOpE W HHIAYKTHBHO-
€MKOCTHOM pe3oHaHcHOM KoHType. KonaencaTtop obparhofi
CBA3H (OT Be/JHYHHBI €MKOCTH KOTOPOrO 3aBHCHT, Oyger Jn
paboraTb reHepaTop) COCTOMUT H3 ABYX OOJbIIMX MJIACTHH
¢onbru uau KectH, HaXoAsAIWHKXCs Ha paccTosHuu 1,0—1.5 u
OfHAa OT HpYrou.
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Puc. 63. Biiok-cxeMa 3/1eKTPOHHOTrO CTOpOXKa.

Ecnu Mexnay mjactuHaMH KOHAeHcatopa Gyner BO3AYKX,
redepaTtop pa6oratb He 6yner. CTOHT, OZHAKO, HAPYIIUTEIO
NPOHTH MEXAY 3THMH MJAaCTHHaMH, eMKOCTb KOHAEHcaTtopa
pe3Ko H3MEHHTCS H reHepaTop HauHeT paboTarThb.

3ameTuM cpasy, uTo 6OJbLIKE NJIACTHHBI XKECTH HJIH HOb-
ru 6ynyT 3aMeTHBl MPOTHBHHKY, H MO3TOMY MBI 3aMEHHM HX
TOHKOH NMPOBOJNIOKOH, HaTAHYTOH 3Hr3aroo6pasHo B ya06HOM
173 storo Mecre. C TaKHM KOHIEHCaTOPOM CTOpPOX paboraer
BIOJIHE YBEPEHHO.

Kak Tonbko reseparop / HauHer pa6oraTh, B €r0 Harpyas-
Ke MOSBASAIOTCS 3JeKTPHUeckHe KoseGaHHs (mepeMeHHblH
TOK). DTOT MepeMeHHH TOK noctynaer Ha gertekrop /[, rae
BbINPSAMJSETCS, 3aTeM YCUIUBaeTcs ycuiauteneM Toka [1f,
H YCUJEHHBI!I TOK 3acTaBjseT cpaboTaTb CHTHaJbHOE 3JeK-
TpoMexaHuyeckoe pese /V. Pese cBOHMH KOHTaKTaMH BKJIO-
YyaeT CHTHa/JbHYI0 JaMIOUKy WJH 3BOHOK Ha myjibTe V gne-
MdYPHOrO B KapayJbHOM NOMeLIeHHH.

[Monnas npuHUHNHAIbLHAA CXeMa 3JeKTPOHHOIO CTOPOXKa-
HeBUAMMKH Hu306paxkeHa Ha pHcyHKe 64. I'enepatop 3mecb
cobpan Ha aByx TpaH3ucropax T1 u T. Takas cxeMma reHe-
paTopa HeCKOJbKO HeOOblYHA, OZHAKO OHa MO3BOJseET MoJay-
YUTb O6OJBILYI0 YYBCTBHTENBHOCTb CTOPOXA, MOBBICHTb €ro
«4yTKOCTb» M OYeHb yHOGHa M NpPOCTa B HaJa’XKHBAaHHH.

OCHOBHOl KOHTYp reHepaTopa COCTOHT M3 KaTyLUKH HH-
ayktuBHoctH Li v kongencatopa Ci. Ha oannom ceprednuke
c L1 HamoraHbl ABe KaTymKkn o6paTHOH CBSI3H — OCHOBHAs H
nponosnutenbHas (Ls u Lz). Ecau BKIIOYHTD TONBKO OCHOBHYIO
KaTywky Ls, To reHeparop paborath He Gyner. Ilpu Bxaio-
YeHHH BTOPOH KaTyIWKH o6paTHoii cBsA3H L2 reneparop 160
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Gyaer paborath, 1M60 HET — BCe 3aBHCHT OT B3aHMHOrO pac-
nonoxeHuss nposoaos Ar u Ax Ilpu ycranoBke cropoxa Ha
MecTe OXpaHbl HYXXHO nmonobpaTh Takoe B3aHMHOe MOJOXKe-
HHe 3THX MPOBOJOB, 4TOObI B OTCYTCTBHE YeJIOBEKa FeHepaTop
ne paboran. Ho neobxoanmo cobmi0CTH U 1pyroe yciaoBHe:
KaK TOJIbKO 4YeJI0BeK MOABHUTCA BOJIH3H XOTs Obl OJHOTO MpoO-
BOMA, TeHepaTop AOMKEH YeTKO HauWHaTbh pabory.

[Ton6op B3anmHOro noJoxexnus nposonos A u Az Hano-
MHHAeT MOHCK HaMNYYllero MoJOXeHHs KOMHAaTHOH TeseBH-
3HOHHON aHTeHHBI, KOrAa Mbl MoAGHpaeM H yros pacrBopa
CaMHX «YyCOB» aHTEHHBI, H ee MOJ0XKeHHe MO OTHOIIEHHIO K
HANDaBJEHHIO HA TeJCLEeHTp.

Konznencaropel C: u Cs cayxar ans obecneueHus ycmao-
BHil BO3HHKHOBEHHS reHepauuu. Pesucropul Ri u Rz co3naior
#e00X0nUMbIH peXUM paboThl TPaH3HCTOPOB reHepatopa no
fI0CTOSIHHOMY TOKYy. Pesncrop Rs—wHarpyska renepaTopa.
C 3Toro pesucropa 3JeKTpHUECKHe KoJeGaHHsS (mepeMeHHbI
TOK) 4epe3 KOHAeHcaTop cBsi3u Cs MOCTYNAIOT Ha 1ETeKTOp-
ycuauteab, cobpaunblii Ha auonax [ u [z u TpaH3ucTOpax
Ts Ts. Kak TonbkO HayHeT paboTaTh reHeparop, TPaH3HCTOPLI
Ts u T+ oTkpbiBatoTCA 4 o o6MoTKe pese Pi noiiner TOK 3MHUT-
TepoB ob6oux TpaH3ucTopoB. Pesne cpaboraeT H BKJIOYHMT
TPEBOXKHYIO CHTHATH3ALHIO.

KOHCTpYKTHBHO TakoH CTOPOXK BHIMOJNHAIOT Ha NJjaTe H
B TaKoil e KopoGouke, Kak M paavoxkomnac. Karyuku uu-
TYKTUBHOCTH HaMaTbIBAIOT Ha CTep:KHe GeppHTOBOH aHTEHHDI,
Ha 6ymaxHBIX ruab3ax. O6morka L1 copepxuT 250 BHTKOB,
o6motka Lz — 100 sutkoB, a Ls — 50 BuTkOB. Bce ob6MoTkH
BeimosnHenbl nposogom I19JIHIO 0,12, MoxHO mMpUMEHHTb
JI1 3THX KaTylleK U NPOCTOH NPOBOX B 3MajieBON H30JAUUH
tuna [19B uan I13JI takoro ke nuamerpa. Koupencaro-
pbl — J106bie, peanctopbl — tuna YJIM uaun MJIT. EMkoctn
KOH/IEHCATOPOB M HOMHHAJIbl Pe3HCTOPOB MOTYT OTJIHHATbCA
OT yKa3aHHbIX Ha CXeMe B IOJITOpPa-ABa pa3a H noa6GHpaioTcs
NpH HanaXXHBaHHH. MOHTaXKHas N/1aTa CTOPOXKa-HeBUAHMKH
H306paxeHa Ha pHcyHKe 65. Peancrop Rs MOXKHO yCTaHOBHTb
B TOM CJyuae, eC/H peje P1 ManouyBCTBHTENBHO H TOK TPan-
3MCTOPOB HEJOCTAaTOYeH [/ 4eTKoil pa6orhl pesne. Ot ncrou-
HHKa NMHTaHHA 4epe3 pe3Hctop Rs B o6mortky pesne Pi mpo-
XOAHT He6O/bIIOMA TOK, KOTOPBIfi MOAMAarHHUHBACT CepAEUHHK
06MOTKH pesie u obseruaer ero cpabartbiBaHHe MpH nosis.e-
1K ToKa 4epe3 TpaH3ucTopbl Is u Ts,
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DJIeKTPOHHBIE CTOPOXKa, O KOTOPhIX Mbl paccka3sa/ii, Mo-
ryT OBITb MCNOJAB30BAHbl HE TOJbKO /IS KBOGHHBIX» lieek.

Takue cTOpOKa MOT'YT COCJYKHTb XOPOLIYIO C1yXKOy NpH
OpraHu3alnuy pasJHYHBIX aTTPAKLHOHOB H BECEJbIX Hrp ¢
caMblM HEOXHTaHHbIM pe3yabraroM. O6 3ToM CTOHT MOAY-
MaTbh TE€M, KTO XOueT, 4YTOObl muOHepckHe cOOpbl, HIKOJNbHBIE
WM ceMeliHble TOPXKECTBa H NPa3THHKH ObIIIK MO-HACcTOALILE-
MY BeceJbIMH H HHTEPEeCHbIMH.

Mb1 pacckasaiad TOMBKO O HEKOTOPBIX MPHMEHEHHAX pa-
JIHO3JEeKTPOHHKH B NPUJIOKEHHH K BOEHHBIM HrpaM. Bocnoas-
30BaBLINCh OMHCAHHAMH CaMbIX Pa3/IMYHBIX MO HA3HAYEHHIO
3JCKTPOHHBIX YCTPOHCTB, BBl CMOXKeTe TaK BOODYXHTb yuya-
CTHUKOB MTpbl «3apHHIA» HJIH NPOCTO BOEHH3UPOBAHHOTO 1O~
X01a HoBeHllell TeXHHKOH, UTO Balll OTPA] NPH HaJHYHH, KO-
HeyHO, CMeKaJIKH H BOGHHOHM XHTPOCTH CTaHET HenoGeaHMbIM.

CyutecTByer elle MHOIO CaMblX pPa3sHOOOPAa3HBIX 3J€K-
TPOHHBIX HIpYIIEK, HMEeIOUHX Gojiee «MHpHOE» NMpHMEHEeHHe,
HO 3TO yXXe TeMa JApPYrofl KHHXKKH.

s Tex, KTO BOCNOJIb3YyeTCSl ONMHCAHHEM YCTPOUCTB, O KO-
TOPBIX MBI pacckasaJjH, H, caMoe IJIaBHOe, 3aXOueT HX cle-
nath ana cebs AWM OnA ToBapHuleidl, Mbl naem HeGoJibllIOE
npuioxende. OHO NOMOXKET KOHCTPYKTOPY NOJABICKATb 3a-
MeHY TOH HJH HHOH [eTajH, eCcJd OH He CMOXeT J0CTaTh
#MEHHO Ty, KOTOpas yKa3aHa B OMHCaHHH yCTPOHCTBA,
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COBEPAHMUE

Berynaenue ;v oz . i . .

Hafign emuny» : . : . .

BecliymHblfi nuctoser ;i .

OKOHOMbTE 3JIEKTPOIHepruwo! . . .
PanuokomMnac W waromep . . . . . . .
ABToMaTH cucteMbl @ n PP
CTOpOXK-HeBHIHMKA .

Ipuanoxeine ce



Jdns cpeaHerouncrapumero
Bo3pacTa

boprososoros 30yapd Ilassosun
Kpusonasos Baadumup Anexceesuy
BOEHHBIE PAZLHOMIPBI

OrseTcTBeHHBIA penaktop M. A. 3ybkos.
XynoxecrBeHHbi penaktop C. K. IMywrkosa.
TexuuyeckHt pemakrop 3. M. Kyseasuna.
Koppexropu
J. H. Omurprox u JI. M. KoporkuHa.
CnaHo B HaGop 17/IV 1970 r MNMoxanucao k
neyatu 15/X 1970 r. dopmar 84x108'/33 ey,
A. 4. Yea. neu. a. 6,72, (Yu.-H3A. 5,88).
Tupax 100000 3k3. TIT 1970 Ne 577 A10355
LleHa 30 Konm. Ha 6yM. Ne 2
Opnena Tpymosoro KpacHoro 3naMeHH H3aa-
TeAbCcTBO <«[leTckas JuTepatypa» Komurera
no neuath npu Cosere Muuucrpos PCOHCP.
MockBa, Llentp, M. Uepkaccku#t nep., 1.
Opaena TpynpoBoro KpacHoro 3HaMeHH (baﬁ-
puka «Jlerckas KHura» Ne 1 PocriaaBnosnu-
rpa¢npoma KomHTeTa mo meuatH npu Cose-
Te MuHucrpos PCOCP. MockBa, Cyuesckuft
BaJ, 49. 3ak 560.



M3RATENILCTBO «AETCKAS NIMTEPATYPA»

B 1969 u 1970 ropax B cepun bubnuoreuyka nuome-
pPa «3Haik M yme#» BbILLAM M BbIXOAAT B CBET CNeAyto-
wue KHUru:

ApaHosuu J.
YAUBUTESIbHOE PALOM.

Llenb KHuru — HayuuTh pebar Bupets KpacoTy npu-
poAabl, NpMBAEYL MX K CO3[aHMIO OPMrMHANbHLIX
MMHMATIOP M3 NPMPOAHLIX MAaTEPManos, HAay4YuTb
HaxonuTb CcBoeobpasHble «fNeCHble CKYALATYypPbi».
MHoro BHMMaHus ypeneno B khure cbopy npupop-
HbIX MaTepManoB M PaCKPBLITMIO KCEKPETOB» TEXHUKM
M3roTOBNIEHWN M3 HWUX BCEBO3MOXHBIX (UrypoOK.

Ocrtpeyosa ).
IOHbIX APECCUPOBLLUK.

KHura 3HBKOMMT IOHOrO uMTaTeNs C pPAa3fNMUHBIMH

noponamu cnyebHbix cobak. B Hel cogepikatca

TaKKe MpPaKTHYECKMe COBEeTbl NO BbIPALWBAHMIO,
BOCNUTaHMIO, copepxaHuio u obyuenuio cobak.

Nanun A,
MAPOJNIEM BYAET «PAKETA».

C6opHHK BOEHHO-CMOPTHBHBIX Mrp. YUuTatens y3Haer,

KaK npoBecTw yBneKaTenoHole Mrpsl, npuobpeter

3HaHMA NO TonorpadMu: HAYUMTCH u4MTaTb KapTy,

OPHEHTHPOBATECA HA MECTHOCTH, XOAWTL NO a3UMYTY
W N



KOsexnanses WU
FOHbIM KOHCTPYKTOPAM AJPOCAHEWN.

DTa KHMTra MOMET CNYXMTb PYKOBOACTBOM MPH KOH«

CTPYMPOBaHMM M MMOCTPOMKE a3pPOCAHEN KPYIKKAMM

|OHBIX TEXHMKOB M OTAENbHLIMK NOBUTENAMM 3UMHErO
cnopra.

Bonxosutunos B, Kontosoi b, flarosckuin WU.

TBOE CBO504HOE BPEMA.

(3aHMmaTtensHbie 3aaayM, ONbIThl, Mrpsi).



