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IMTpu pannaunuouroll nedexTOCKONUH YaCTO BO3HHKAET HEOOXOAUMOCTb
KOHTPOJISL IBHKYHIUXCH OOBEKTOB, HalpHuMep, Ha KOHBeHepax M NPOKATHLIX
CTaHax, e OCTAHOBKA JIBHXKYIUHXCS H3JIeNHH NPHBOZHUT K 3HAYHTESBHOMY
CHHJKEHHIO IIPOU3BOAMTE/bHOCTH, @ HHOTAA NPOCTO HEBO3MOXHA NO TeXHHU-
YECKUM IIpHYHHAM!

[MopoGuasi 3amauya Obia peniena, B YACTHOCTH, NPH HCIONb30BAHIM B
KAueCcTBe MCTOUHHKA H3J1YUeHMsl pPEHTreHOBCKo# TpyOku [l], rme ocyunle-
CTBJISATACh ABTOMAaTHYeCKasl OCTAaHOBKA KONTPOJIMPYEMOro H3JeIHsi Ha Bpe-
Msl 3KCHO3HUHH C MOMOHIBIO pele BpeMeHH U MeXaHHYeCKHX KOHTAKTOE.
Dbl npeanoxel Takxe cnoccd NOayYeHHS OPEePLIBHCTONG NMVUYKA H3TVUEHHs
OT M30TONHOTO HCTOUHHKA C MPHMEHEHHeM Iapbl (POTOAATUHKOB, TAe NpH
0BJydeHH H3/IeNUl, JBHIKYIMXCH 63 OCTAHOBKH, NYYOK H3JVYeRHs H30TO-
1a MpephiB2eTCS HAa EDEMS OT MOMEHTA BBIXOJIA H3XeJust H3 noJg obavye-
HHSL 10 MOMeNTa MOMajalus B MoJe Noc/IeAyIolero uaaeaus [2].

Ha ocuose 3toro cnocoba 6bl10 pa3paboTaHO VCTPOHCTBO 1751 3alLIUTHI
MpHeMHHKA H3JVUEHHs JIPH HCITOAL30BalMH B KadecTBe HCTOUMMKA Y-H31Y-
yeHHus Gerarpoua.

[TpennoxenHoe YCTPOHCTBO COACPKUT Napy (POTOLATYMKOB C HCTOUHH-
KaMH CBeTa, PacMo/OKEHIbIX APYT OT ApPYra HA PACCTOAHHH, ONpeefaeMoM
IUHPPHOM 1o/ 06Jyyelinsl UCTOUHHKA, H 3JIeKTPOHHYIO CXeMV, BLIIOJHeHHVIO
 BHJE IPHUCTABKH K OOLIYHOI cXeMe cHHXpoHuzauuu OeratpoHa. Ono no-
SBOJISIET MpepbiBAaTh MYUOK H3.dy4denHs 6eraTpona Ha BDEMs, B TeUEHHE KOTO-
POFO KOHTPOJIHpYeMble H3AeIHS OTCYTCTBYIOT B IIOUIAAM MIOAA H3MYYEHIIs,
ApeoTRPAIAs TEM CAMBbIM BO3MOZKIIOCTb NONALZHHA MPAMOro, 1eocaab/ch-
HOPO H3JIeMeM, MyyKa H3JYYeHHst Ha IpPUeMHHK (0co6GeHHO Ha JeTeKTop),
HpeLOXpaHssl €ro OT NEeperpv3oK H OT BHIXO4A 11apaMeTPOB 3a YCTaHOBJEH-
Hble TIpeesnl.

Kpowse Toro, pafora ¢ BpepuIBHCTLIM NYYKOM H3JY4YEeHHs nbecrneyuBaer
AY4HIYIO PAZHAlMOHHYIO 00CTAHOBKY B pafodeM HNOMEHIEHHH, NPHBOAUT K
KOHOMHH 3JEKTPOIHEPrHH, TAK KaK CXeMa YNpaBJenHst 6eraTpoia BBIKJIIO-
qaeTcs HA BpeMs, KOrja rnoJse OGJVUeHnHsi H3/IeNHs OTCYTCTBYeT (BBIKJAIOUATH
fI0JTHOCTbIO GeTaTpon :e leecoobpasno), yBeIHUUBAeTCH CPOK aKTHBHOI
pabOTH HHIKEKTOpa H T. H.

Ilpupnun neficTBHs vcTpoiicTBa mofcHgeTcs pHc. | W 2, HA KOTOpHIX
COOTBETCTBEHHO I10Ka3aHbl BO3MOXKIbIE OJMOXKEeHHS (POTOAATYHKOB H KOHTPC-
JHPYEMOro W3/1eJIHsl OTHOCHTEJNBHO IJICINAAU Noas O6NYy4eHHs M NPHHUHMNU-
anpHas cXema TMPHCTaBKu ¢ (HOTOXATYHKAMH, MOJAK/JIIUEHHAss B KaHAaJN cMe-
Menys CXeMbl CHHXPOHH3AaUUMH. BkiioueHHe NpPHUCTABKH TONBKO B OJHH Ka-
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Han OOBACHAETCA TeM, YTO INpHMEHAEMble B HACTOALHEE BpPEME HHKEKTOPH!
- L3

1l¢ Bcerjia yCTOHYHBO pabOoTaloT NPH CKA4KOOOpa3HOH MOAauud Ha HUX BHICO-

KOr0o HalpsKeHHus.
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do Y t Puc. 1. BoaMomHbie mOMNOME-
| HHA KOHTPOJHPYEMOro O6Ghbek-
A L Ta OTHOCHTEJILHO TUIOMIAJH HO-
74 TOPMOBHOTO H3IyYEHHS

M3 puc. 1 BUIHO, UTO MYYOK H3/YYCHHUS NPH ABHKEHHH H3AEJHUS CO CKO-
POCTbIO V HE HOJIKEH MOABAATLCA B MOMEHT t;, KOTA& NMEPEeKPHIT TepBbIi Mo
KOy ABHIKeHHsI GOTONATYHK; OH AOJKEH NMOSIBUTBCS B MOMEHT 1y, KOrja Iie-
PeKpoITl 00a HOTOAATYHKR, H BBHIKJIOUHTLCA B MOMEHT t3,  KOTAa OTKpOETCH
MePBBIH M3 NATYHKOB. JlaTUHKK pacrosiaraioTcst Apyr ot Apyra Ha paccros-
HiH A, paBHOM IHIMPHHE N0Jig 06JdYYeHHs 10 X0y KOHTPOJHPYEMOTO 0GBeKTA.

IIpumenenne nBYX $OTOZATYHKOB OOBYCJIOBIEHO TeM, YTO HEOGXOMHMO
33UIHTHTb NPHEMHUK H3JYUeHUs n B Teuenue Bpemenu t, — t;, onpenease-
MOM IHIHPUHOH 10Ag 06 yuenus A

A :
t2_tl:_\7—’ (1}

rne
V — cxopocTb ABHXKeHHS 0OBeKTa.

Bo3moxHO IOCTpOEHHE yCTI)OfiCTBa ¢ OJHHM JAaTYHKOM, HCHOJb3YHA B
CXeMe IPUCTABKHU AOICJIHHATE/IbHBIH  KacKaj 34JepXKKH C ty = tl, OXHAKG

[IpH 3TOM JIO/IKHBI IPENDbSAB/IATLCA OYEHb BBICOKHe TPeGOBaHUA K CTaGHIb-
HOCTH CKODOCTH IIBH}KeHHS OOBLEeKTa,

[lpuBenennas Ha puc. 2 cxeMa IPHCTABKH COJAEPXHUT NAPY NOCIEHOBE-
T€JbHO BKJIIOYEHHBIX oTogaTuHkoB DJ[I-3 (ucnoabzosanuch takme OJI-1,
®CA-1 u ap.), cxemy nponyckanusi T, u tpurrep LIMuara, KOTOpHI OmHO-
BPEMEHHO BBHIMTONHSIET POJIb AHCKPHMHHATOPA YPOBHS CHTHANA NAT-IMKOB If
dopmupoBaTENs CTPOGHPYIOUIETO UMIYIALCA. :

B ucxonHoM cocroannn oBa @oTofaTyiKa OCBEUIEHEl, HX CYyMMapHOe
CONPOTHB/EHHE OYeHb MaJio H HampsiKeHde B TOYKe A HE3IHAUUTEILHO T
aGcomorHoi Beauurne. B moment t; satemusiercss poronunon [, ere compo-
THBJICHHE BO3pacTaeT N0 BeJHUYHHB Ry >>Rs, 1 Hanpsikenue B Touke A Bo3-
pacTtaer mo a0COMIOTHCH BeJHUMHe O 3HAUYEHHS, ONpPEeeasdeMOro HeHTe-

aeMm RsRg:

_ . _ER :
Uay = R+ R (2)

Ilpn stom foskHo Boinoauateesi ycaoBue |Uap| <|Esam zpur|. B Mo-
MeHT ty 3ateMHseTcs doroanon s, ero conpoTHBAEHHe Bo3pacTaeT Io
BeJHYIHBL Rpo>>R7 U Hanpsixkenue B TOuke A TakxKe BO3pacTaeT A0 3HA-
YCHHSA '

EK(RS + RT) (3)
R; + Rg + R;

Uat, = —

21



KOHOA  UHMEeKUUL ]

Aamuy :>
HYAR R
'R 1N
noAs U
y 6 | {270 Kaxan
CMeRWEeHU A

2
N
210 1 g2u |l {72y | T, NuiGE

B S T

Ugr [ — _
Usan

B

Pruc. 2. Cxema ycTpoicTBa AJs 3alliHThl NPUEMHHKa H3JyYe-

HHA: ¢ — NPHHIMIHANLHAS CXeMa NPHCTaBKH K CXeMe CHHXPO-

HH3aI[M# OeTaTpoHa; 6 — AHarpaMMbl HaNpAKEeHHH B OCHOB-
HbIX TOYKAaX CXEMBbI

Ecan |Uate| > |Esan apur.], TO DIPOUCXCANT 2anyCK TPHITEpA, HANPH-
;KeHHe Ha ero BLIXOAe BospacraeT 10— Ej, OTKPLIBAE€TCA CXeMa NpOnyCcKa-
HUSI, M HMMIOYJABCHI C JaTYHKA HYJA 7015 NPONYCKAITCA HA NOJXKHI CXEMb!
CMENIEHHS, HAUHIAETCA TeHEPAlHs KEeCTKOro TOPMO3HOrO U3aYUeHHs.

B moment t3 doronuon [, ocseuiaercs i NpH BHOOJTHEHHH YCJIOBHSA
| Uats] << |Esau. rpar.] CTPOG-HMIIVAILC 33KAHUHBACTCA W NPEKPAL(aercda mpo-
IyCKaHHe NOMKHTAWUHX HMIYJIbcOB. B MoMenT Bpement ts ocsemaercs ¢o-
Tonnon Js H ¢XeMa OKa3hBaeTcsl B HCXOJHOM COCTOSIHHH.

Hetpyauo 3ametuTs, 4to ecan Rg = Ry, TO npu OCBeIIENHH HJH 3aTE€M-
HEHHH (OTOAATUHKOB B APYToii nocaeA0BaTENbHOCTH (CHavana o, 3atem M)
{Ipollecchl B CXeMe He H3MeHsioTces. ITO 02i144aeT, YTO CXeMa B PAaBHOK Me-
pe TMpHroaHa AJs MCI0/b30BANS KaK NPH NOCTYIATEIbHOM JABHXEHHU KOH-
TPOJANPYEMBIX H3JEJHA, TAK ¥ TPH BO3BPATHO-MOCTYNAaTeJbHOM ABHKEHHH,
HPH 3TOM CKOPOCTb JBHMKEHHS MOXeT NPOH3BOJBHEIM 06GPasoOM H3MEHATHCS.

KpoMe onmucanHO# cXeMbl BK/AIOYeHHS (DOTONATUMKOB, GBLIH IIDOBEPEHLI
W ApYyrHe CXeMbi, B 4aCTHOCTH, 6aiaHCHBIH KacKajx Ha NMOBTOPHTE/SAX HANps-
JKelMsi ¢ ofmell HArpys3Koii ¢ BK/IOYeHHeM (OTOAHOAOB B 1uteun «Hasa —
3eMast> (yepe3s pery/ipyeMble Pe3uCTOPbl) M BapHAHTEL BBIUICOMHCARHOI
cXeMbl, 3aMeTHEIX MPEHMVILeCTB APYT nepej] APYTOM OHH He HMeIOT.
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