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AHAINIBKOMETPHA HECTAIIHOHAPHBIX AHUCIIEPCHBIX CHCTEM
2. TEXHUYECKOE OBECIIEYEHHE'

KO Mogkmn, “T.0 Yukypos, *"0.M.PoseHrans
* Mxesckuil rocyAapcTBEHHEIR TEXHMYECKWA yHrBepcuTeT, CapanynsCckiid gunnan
427900, Yamyprckas PecnyGrvka, Capanyn, Tpyaa, 8
** Ypansckui punman Akagemuy cTaHgapTriauni, MeTponornm i ceprugurkaummn
620219, ExatepunBypr, KpacHoapMmeickas, 2a

CuHTE3INpOoBAHE YHUDWUMPOBAHHAR BYHKUMOHANEHARA CXEME NNINEKOMETRHYECKON CHETEMB! KOH-
TPONRA W yNpasneHka NPoUBCccamMi nepepaboTki HeCTAUMOHaPHLIX AMCNEpcHLX cucTem, Mposeaex
AHANKWI NPUHUWNDE NOCTPORHWA W CXEMOTEXHUKK NEPBMYHOND M BTOPWYHOTD M3MEPMTENLHEX Npeod-
pA30BATENEA OWANBKOMETDOE , ONPEdeNeH bl BOAMOKHOCTI UK ONTUMKU3aUKWA. Npeanoxedbl 1 ncone-
OOBAHBI BRICOKOMACTOTHBIR ABYXKAHANBHEMA M HWIKOHACTOTHBIA OOHOKAHANLHBIA NapaMaTpuHeckue
uudpoBme guanexoMaTpuyeckide npeobpasosatenid. PazpaboTada 3xkCNEpUMEHTANBHAR YCTAHOBKE
M METOOMKA METRONOrMYeckoro oDeCnEYeEHNs AMANLKOMETRUYECKMY CPaLcTE KOHTRONA HECTALMG-
HAPHLIX QUCNENCHLX CUCTEM, SQQeKTUBHOCTL NPEANOXEHHEN PEUEHWA NOATERPXKAASTCA AKCNEpN-
MEHTANBHBIMWA MCCNBA0BAHMAMW AMANSKTRWHECKNK XAPAKTERHCTHE CYXUX Apo#xai, BelnBneHsl cne-
urdHeckne 0CoBEHHOCTH peakuuy BUONOrMMECKX CHCTEM HA BNEKTOWHECKOE NONE W AaHLl PeKo-
MEHOALMM N0 YMBHELWSHUK NOFPaIHOCTH MIMEPEHWA Takuy 0BLexKTos,

CHCTEMOTEXHEKA AHNTEKOMETPOB

TeXHIHECKAR PEATHALHA THANBKOMETPHHECKO -
ro MeToja HaMepenud | 1] obecnedneaeTeA IHAL-
roMeTpasit. CTPYETYPA, CREMOTEXHHER B KOHCTPYE-
THBHOE opopMICHILe JHATLKOMETPOE O PeiefioT-
CH A HAaZHAYEHHEM. BIIOM PEANH3AIMN I ClIoCo-
Hom npeacTasieHid nidopaatian, CooTBeTCTBE -
HO PYHELHOHATBHBLIE COCTAB IHATEROMETPa MOAET
OBITh BECLMA PAZHOOOPAIHBIM - OT MHHHMAIBHO
HenBXOIHMOTG HaBopa GA0KOR, PeallMavIoLLHY Hame-
PHTeNBHBIE YOTPORCTBA, A0 HAMEPHTENBLHON CHOTEe -
Mbl, COAepHanlerd GaokH pacimperin GvHKLIHE,

MUHUMANBHRA KOHGUIYPaLHA AR ILROMET P
(pHe. | Come pas T Hame P Te/ ILHBLI Tpenfpasosa Tellb
(HIT). yorpoiicTeo obpadoTed (YO i usaasatop (H),
Gaok HITofecneaupast oC HOBHY IO (IVHELLIEO = [Tpe-
nfpasoBaAHNEe HOHTPOIHPVEMBIX BETHUHH B JIEKT-
PUYCCERE CHOHANLL HOATOMY 0TI pegeaaeT vkl -
OHiLTBHEIE BOSMOKHOCTH H METPWIOTHYeCKHE Xa-
PAKTEPUCTHEN AHadEKoMeTpa. B Y0 npopogaTt ma-
remaTHdeckyo odpaborky curpatos, [Tpeatom pe-
WAETCH IWHPORMIT KPYT 33/1a4 0T VIVUILEeHHA cep-
BITCA, HAnpUMep THHeApHIaUnH oTobpaskeHia 61o-
KoM M ROHTPOANPYEMOro napaMeTpa, 10 Koppenn-
HOHHOI 00paGoTii, ofecre HBAIOLLIeHT MIHIMI33 -
LMD [OTPENTHOCTH H3MEePEeHITH.

' Coofwanva 1 - wypHan "AHENATVES 1 KoHTRaNs", 2000, T4, MNe
1,C.31-36
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Munmmanennifi Habop 6rokoB HeNoAbayeTeA B
MPOCTHIX JAHHEHHO-CTPYRTYPHPOBaHHBIX YOTPOii-
CcTBAX. YeaomHeHHe YHKIMI Hamepenms 1 ofpa-
DoTkl TpefveT BBOOA YCTPORCTRE yIIparteHnsa (YV).
MOCTPOEHHBIX HA HecTROH JOrHKe B oqHOKAHANL-
HBIX HaMepuTensx | 1| 1 MUKPOKOHTPOIEpE - B MHO-
FOKAHATBHBIX M MHOMMDYVHELMOHATBHLIX CHOTEMAX,
B MHOroKaHa/IBHBIX HAMEPHTETLHBIX CHoTeMax YV
YOPaBJIHAET MpoieccaMi HasMeperma. obfpaldoTHH 1
oTobpaskeHna MHdopmMalini, B cucTeMax KoHTPOIA
M yripasieHna 610K ¥Y JonoaHHTeNbHO Harpyika-
eTCH HA HCMOIHHTENRHOE veTpoiicTio MUY, B MuoTo-
hyVHEIMOHAMBHBIX CHCTEMAX M KOMIUIEKCAX KOHT-
POJTA M YTIPABIC HHA PeatiayeMble iy HELIMH 10010.,1-
HHTE/IbHO paciiMpaioTeA, OnepaLlMoHHBIE BO3MOH#-
HOCTH MHKPOKOHTPOMIEpa Vike He olecnedHBamT
PEATH3ALIHI0 BCeX 3adaY ¥ YIPaRIcHHe fnepeaeT-
Ci KomisoTepy (K), noqxnoyuaesony vepea 6ok co-
npsxenna [BC) g YY. ¥Yopasnenue HY ramme moxeT
BLITH MePEIAHD KOMITLIOTE[Y.

HamepuTennnoe npeobpasosanne

Hasmepurenstnie npenpasosateny (M) mmonb-
KDMETPHYeCKHY HHGOPMAaLHOHHO-HAME DI TEIBHBLY
CHCTEM COCTOAT M3 [IEPBHYHLIX HAMEPHUTENBHRIX
npeobpasosareneii ([THIT). npeofpasyionmx cocran-
JAKIIHE KOMILUIEKCHON AHANeRTPHYeCKOT TpoHM-
uaemocTi (JIN) B cooTBeTCTEYIOLIHE NAPAMETPE] 3H-
BHBAICHTHOIO PE3HCTHEHO-EMKOCTHOMO ABYXKIIOJII0C-
HUEA, M BTOpHYHoro npeobpasosares (BIT). npeod-
PR3VIOLIETo A paMeT Pl ABYXTIOTIOCHHEA B VHHGpH-
LHMPOBAHHEBIE CHIHANEL

B ravectpe [THI obervH0 HCNOABIYVIOT HaMe pi-
TEABHBIE KOHIEHCATOPEL C BHYTPEHHHM WIH pacce-
AHHBIM [I0JeM, HOMEHKIATYPa, XapakTepHOTHEA 1
rnapaMeTphbl KOTOPLX A TANEHO HOCAeA0BANE [2-4].
EmrocTs moboro [MTATT cocToRT M3 MOCTOAHHON co-
crartaonteit C, M akTHEHOR HIH HaMeHaeMoi ea-
koctTu C, [pue. 2.a).

e
a 7]
Puec.2. Sxaupanatieie crems MAN 1 ofpasua
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Heeneayesmelii ofipasen soaieficTBYeT TOMLKO Ha
AKTHBHYIO YACTE Tpeobpa3oBaTeNA. TO ecTe ofinas
emiocTs [THIT:

C,=C,+¢eC . (1)

B wacTHOoCTH., AMA ROHICHCATOPA © ILTOCKOITA-
PALTETBHBIME AJEKTPOAAMME, ILTOLUAIEI0 KOHTAKTA
¢ oBpaIuom S U TIIHIHHOH KOHTPOIHPYEMOro cios d

C,=cSid. e%(C,-CJC, . (2)

BMecTe ¢ TeM yIeIbHAA POBOAHMOCTE ¥ CRA3A -
Ha ¢ reomeTpreii [T 1 nposoauMocTeio ofpaatia
G, cOOTHOLIEHHEM

G =y-5Sd .

OTKYIA
r=g,-GJIC, . (3)

Tarim odpazom, anerTperdeckoi Mogenso [MTHI e
pafodeil eMEOCTEI, 3anonHeHol o6pastiom, ARIA-
eTCH napaiieasHen C G asvxnomocHuk [puc. 2.6).
Emrocts C_onpeenaceTch B 0CHOBHOM BEITHYHHO
£, CASJOBATENILHO, OTPAMKAET NPOLECCh] NOAAPH3A-
UHH i oOMEHHOE BaauMoIeicTBHe none-cpesta, Tpo
BOAHMOCTE G OoTpamaeT pasiiHYHBIC BHIkLL AHCCH-
MALMI AHEPTHH, BEIIOYAR NOTEPH HA pelakcatiion
M CKBOSHYIO NpoBoauMocTk [ 1], a C arnaetca dwik-
uneit npeobpasosanuns - C . ¥ -G . Ha wactorax
AMEKTPOMAFHHTHOTO MOAA © JUTHHON BONHEL A, COME-
smepumoit ¢ 5 d TTHI caeayeT paceMaTpiBaTh Kak
pacrpeieneHHy0 CHCTEMY B CoDTHOLeHuA (2). (3]
JAMEHNTH HX SKBHMBAIEHTAMH H3 TEOPHIL JIHHHBIX
JTHHI,

Bua npeobpasosarens. senuunna C | BapuaHT
KOHCTPYRTHBHOMO O(hophiIeHHA ollpe Je 1A TCA TH-
MAMH, COCTABOM, CTPYKTYPOR M CBOHCT BaMM THCTIe -
CHOM cHeTeMnl, B HacTHOCTH. LA KOHTPOJIA CHOTEM
¢ noaApHbsIMI hazami C| BeifHpaloT B HHTEpBane
0.1... 1 mep, B nporueHoM ciyuae Beauunns C n G
MOTYT BBIFTH 3 MPe/ieibl BOIMosHoCTeil fobLim-
cTBa BI1. CucTeMmel © HenonApHEIMH (hadamMi, oco-
BeHHO CYCTIEHIME M a3Po30JH, HMeloT e~ |, noatomy
ana ofecnederna HeolXoaUMoil YVBCTBHTEIBHO-
CTH MCTIONL3Y 0T pecbpasosatenn ¢ C nopaaka fe-
CATHA MHKOGa pajL.

MpeofipazoBaTteay ¢ BHYTPEHHHM MOJEM — ILT0C-
KHE, HIHHApHYeckHe, chepudeckie i Tak ganee -
ofecneunsaioT Gojkiume aHaveHna C 0 IyHLIVIO
PABHOMEDHOCTS TONQIOTHH ITOJA, NOSITOMY ITpiHMe-
HAOTCH A KOHTPOSA ChITYYHX MATEDHAIOB, MYk~
CHIA. refieit, 301efl ¢ XapaKkTepHCTHHECKUME paaMe-
PAMMH 4aCTHI, HIH (UIOKY] MHEPOMETPOBOID HIH
MHITHMETPOBOTO JHANAI0HOE (MUKPO- M MH/UTH-
METPOBRIX OCLH/IATOPOR].
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lMpeobpasoBaTenn ¢ pACCEAHHBLIM MOJEM ~ TLia-
HAPHbIE, THHEAHBIE, MHOTOCTOHEIE, TTO/IDCKOBBIL.
KOHHYECKHE - HMEIOT PE3K0 HeOIHOPOAHOoe noJe, ¢
nokanM3aieil ofacTH MAKCHMAILHON HanpAa-
HEHHOCTH BOTM3H MeHbILICTO N0 [IOUEaIH 3TERTPO-
[A. MOITOMY HCMONBLAYIOTCA B aHHI0TPOMNHLLY Cpe-
fax, aederrockonm, [peobpasopaTe/li C TOUSUHBI -
MH M KOHHHYECKHMH 31CKTPOAAMH NPH Go/TbLLIIX N0~
TEHITHATAX Ha ANMEKTPOLAX MOTYT PadBHBATE HATPA-
WMEHHOCTE NOA. 6IH3KYIO K NPoGHBHOIT, WTo caely-
£T VYU THIBATE NPH BeIBope pabodero HANPAKEHIA.
AKTHBHAA eMROCTE TAKKX ripeobpaaosaTeneii obbIM-
HO HE TPeBBIIAET ¢IHHNLL MHEodapaisl. a rafapu-
Thi KOJEGTHOTCA 0T MUKPOMETPOB 10 ASCATHOB JE1H -
METPOB.

MYHKUMA HaMepHTeNbHOrO npeobpasosareid
OHEeHHBAETCH '—I}VBL”I‘BI!T'EJIH'IUI‘:'H‘H'!

S,=dCide, S, =dGfde’ (4]
HTH OTHOCHTEBHON YYBCTEBHTENLHOCT RO
S, = (dC/de)(£/C), S, = (dGIde ) (e"IG)). (3]

HHBApHAHTHOCTh HAMEPHTEIBHOTO NMpeoipaso-
BATEAA OIpeIenaeTes (PVHKITHAMMA BIHAHIA MeLla-
LMK hakTopoB

V_=dC/de", V =dGide. (6)

Mpanmust npuserrnocts BITyaoGHo onpeaetsTh
TAHFEHCOM Y4 AH3IEKTPHYSCKHUX MOTeph. dTOT
MAPAMETP OIHHAKOB [UTA BEIIECTHA H €70 MCKTPH-
Yeckoil Mogean:

tgh = ¢'/¢ = G_i{i(C,-C.)) (7

npu C >>C tgh=0 /wC, . T0ecTh HHBAPHAHTEROT-
HOCHTEILHO OffePallii NepBHYHOro Mpeofpaiona-
HIA M B 3TOM CMblcae yHUEALeH. [ToaTony tgh pe-
NOBAVETCA KAK KPUTCPHil np BuiGope CHCTEMOTEX-
HHHECKHX M CXEMOTEXHHUECKIX PEUTe HMIA,

Emrocts C of6pasoBaHa napauiebHbM coeH-
nennenm C, ne'-C, . nosTonmy npu ysemrienn C ran-
rer: yiia JAHaNeKTPHYeCKIX NOTepb SKBHBATEHTHO-
ro ABYXTHUTIOCHIKA YMEHBIIACTCA, 4TO HCTOABIYET-
CA AR PACHITHPeHHA LHAna30Ha NPUMEHITMOCTH H3-
MEPHTEABHBIX CXeM. OUTHAKO [TPH 3TOM MYBCTBHTETh-
HOCTE [4) yxyLuaeTed.

Ha npuBeaeHibix JaHHBIX CISAYET, UTO 171 JI1-
ATBKOMETPHYECKOT0 ROHTROIA PAXTHYHLIX AUCTIER-
CHBIX CHCTEM MOIYT ObITh HCNOIBIOBAHE! BCE [Tepe-
yurcaeHHbie THL TTATTL TTpi 9ToM rpafiilb] TPHME -
HIIMOCTH BILA [TePBHUHOIO NpeolpasoBaTe/ia onpe-
JENAIOTCA THATeKTPIYECROH NPOHHIIAEMOCTEIO JHC-
neperoit cucremsl. lpeofpasoBaTeni ¢ BHYTPEHHHM
[IO/IEM JTyHIIIEe BOEro HCToTb3oBaTs NpH £ < 5...10. B
DCTATBHBIX CAVYAAY, i B AHMIOTPOINHLIX CPEJaX Boe-

ra, Gonee TexHogorHHeH npeofpasoBaTelis ¢ pac-
CeAHHBIM MOTEM.

Bropausnoe npeobpasosauue

Ocobyio poib B (POPMUPOBAHMH [TOTOKOB H3MEPH-
TekHoi HHdopMatmn sanumatT BIT,

B niepeoM nokoseHin BI1 npu tgh<<1 Ha HU3KHX
yacrorax [HY) menois30Batich MOCTOBBIE TPenh-
pasoBaTenH, Ha BeIcOKMX YacToTax (BH) - pesonan-
cHBIe i1 apToreHepatophbie. [pH tgh>>1 nernonbio-
samck HY - KoHAyKTOMe TphI IpAMoro npeofpaso-
BAHUA WIH MOCTOBbIE, a Ha BY - "0eaanexTpodHble”
KOHIYKTOMETpPEI [3]. “BeaaIerTPoAHOCT ofecrie -
BATACH JM3NEKTPHYECKON 3ALIMTOR 3NeKTPOLDB.
CHIRAOIET TORM NPoBOIHMOCTH. OOHAKO, [10 CYTH,
AMATEKTPHYECKHI CI0# Ha I0BEPXHOCTH KT PO-
0B IKBUBANIEHTEH MOC/IEA0BATETHHOMY MOARIIIOHe-
Huo K oxeme (puc. 2,6) 1000IHHTEIEHOTO KOHAEH-
catopa C . Ofinee conpoTisienue TAKOM LIerH

Z, = 1wl 5 )+ 1/Cy + jRW, )

apu tgd>>1, C>>juC uZ =1/(C.+1/(jnC)repaer
undopmaunio o C . Ecan, kpove Toro, C >o-C |, To.
113-33 OPTOrOHATLHOCTH COCTABMAIONINX. MOMTYL £,
TepdaeT uHpopManiio o C . TlosToMy Noas30BaTECA
“Ge3anekTPOAHBIM™ METOAOM CNELyeT OYeHb 0CTO-
POHHO,

s oTolpaseHHa HHpopMalHi B ITPAMOIOKA -
ABIBA KUK TPUGOPAX HCTIOTEIOBATHCH CTPEI0YHbIC
HHAMEATOPBI, A B MOCTOBBIX = HY/Tb-HHAHKATOPLI 1
YPAaBHOBELLIBAIOIILMIT 3/EMENT. (10 [HKATE KOTOPOro
W oTcHnThiBancA peayiastar [oatomy YO dhaxtuyec-
KM obbearHaIochk © H.

Bo BTOPOM MOKOJTEHIH AHIILKOMETPHYECKITX
npubopop GLUTH PELIEHB! TPH 3a0a4N: HCKIIYCHBI
VOTPORCTBA © PYUHBIM YTIPABICHHEM [TPOLECCAMH
HaMepeHHA, paciuipersl pabousie ofIacTH HaMe-
peHuA no LEh Breapens tndgpossie YO, VY b Mo-
cTosbie TpeofpaszoBaTed OCHALATHCE aBToMa-
THUYECKUM VPABHOBELHBAIOULM YeTpoitcTaom. Ho,
MOCKOABLKY 3T0 YCIMKHAID U YA0POAKaIo TpHGopst.
OCHOBHBIMM CTAIM TIPeobpasnBaTe I Ha OCHOBE Ma-
paMeTpiHeckoil MoIALHK |6] 1 aBToreHepaTop-
Hbie [7]. OaHaKO NO-NPEKRHEMY JOMHHHPOBATH 01
HOKaHATEHBIE [peobpasnBa TeA, TO eCTh OCHOBHAN
YACTh HHPOPMALIHN TEPATACH, M ML B AS(erToC-
KOMUH [4] ¥ yeTpoiicTBaX KOHTPOIA HECTAlHOHAP-
HBIX HCTIEPCHLIX CHeTeM (8] MoABHINCE [epBhie
MHOMOKAHAIEHBIE Mpeolpa3oBaTe.

VayqieHHe IRCIUTYaTalHOHHBIX H MEeTPOIOTH-
YECKITK ANANTEKOMETPOB BTOPOTO [OKOJIEHHA crocol-
CTBOBAIO PACIIMPEHHIO chephl MX puMerenns [3.
4. B-8]. Bmecre ¢ TeM HH3Kad HHOOPMATHBHOCTH
OHORAHATLHOTO NPUGIHKEHHA, C/IOAHOCTE M IPo-
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MO3AKOCTE NpenfpazopaTend. TpyaAHocTH ob6pabor-
KH M3aMepHTeabHOH HHdopMmatn noTpefopaniy ka-
HECTBEHHOTO MAMEHCHHA MOAXOA0B K OCTPOSHHIO
BIT. MoatoMy MocTeneHHo HAYAICH MEPeXol K -
ATBHOMETPAM TPEThETO MOKOTEHHA.

B cHCTEMHOM [LTAHE MTDHHIPTIMATLHO BAMHEIM
JUTA HOBOTO NOKOIEHHA TEXHUKM OKA3ANCH [ePexo
Ha MHOTORAHATBHOCTE M MHOTO(YHKIMOHATBHOCTE
dopmMupoBaHns HaMepuTeabHOH HHopMaLmy,
MPHMEHCHHE ATMOPHTMOB OITTHMH3ALHH B YO 1, kak
CAeACTBHEC. MEPEXO/] Ha UG POBYIO TEXHHKY ¢ 0f#-
3ATEIBHBIM BETHOUe HITeM ¥,

Ecni 80 BTOPOM NOKOTEHHH AHAILKOMETPOR He-
MOABIOBATHCE MPEHMYIIECTBEHHO AHAMOTOBLIE 18-
paMeTpideckHe npeolipa3oBaTe © NOCTEIVIOHHM
npeobpasoBaHiem CHIHATOR B LG poByio hopMy. To
ceiiuac CHTYaIMA CYIIECTEeHHO HaMeHITack. Oc-
HOBHAA COBPEMEHHAR TCHASHITHA B THATEKOMETPIIH
ANCTICPCHBIX CHOTEM — paapaboTka ¥ TpHMEHeHHe
Henocpeacteenno 8 BIT napaMerpryeckux anano-
ro-mHgiposL npeobpasosarteneit (ALT), cormecti-
MEBIX C MHKPOMPOLECCOPHON TexHuEoN. OHaKo ap-
CeHA TAKNX NpeofpasosaTeneil moka eie He BeTHK.
[MoaTosMy paspaboTHHEN [10-TPERHEMY TPHMEeHAIOT
TPAAHIHOHHBIC MOCTOBBIE M DEIOHAHCHBEIE CHOTE-
MBI A0MOTHAA HX VOTPOHCTBAMM COMPAHEHUA" VITH-
BepeaabHbiMu ALTT npeolpasopatenns Tok-uace-
tora(l - F). nanpsssenne-uacrora (U - F), BeixogHs-
MH [MApAMETPAME YCTPONCTE CONMPAKEHIA MOryT
GeiTh Takke nepuod T. WIHTEABHOCTE HMITYILCA T,
CHBAMHOCTE S=T/ 1 .

BropHuHble napaMeTpHYecKHe MU poBLie
npeobpazoBaTenn

PaapaloTuiiot cXeMoTeXHHKH COCPEaoTOMINCE
B OCHOBHOM HA MPpOoeKTHPOBAHAH YHHBC DO TEHBIX
AL 1 LLATT. B EOTOPBIX BXOTHBIMI BEIHMYITHAMA HE-
JAKTCA VHHQHUHMPOBAHHBIE CHIHAAB TOKA HIH
HATIPAAEHUS. BMECTE C TEM CVLIIECTBYET H BOE LITHpe
HCTIOBIVETCA BOAMOKHOOT R HEMOCPeACTREHHOMD
aHanoro-uHdposoro npeobpazoBaHia napaMeTpoB
ueneil. B kaaccuueckoil exemotexnmke GbUH H3Be-
CTHBI TOJBKO ABA THIA NapaMeTpuyeckux AL e
MACTOTHLIM BRIXOJOM. [Tpeocfpazonatenn Takoro
THIMa Da3UPYIOTCA HA CXEMOTEXHHKE FeHePaTapoR,
TO €CTh COAEPHKAT YCHAUTENE C ONEPATOPHBIM Koad -
prigreHToM yeuwrenna K(p)=K e"™! oxpauennbiii of-
paTHOII casAakio (OC) wepes cenekTHBHLIT YeThIpex-
NOTIOCHHE ¢ ollepaTopHoii nepeaaTouHoit hyHkm-
eil fp)=we™ . mep=o+jor - KoMIaeKcHan qac-
TOTA, 4 POH3BEJeHNE pri=g - onpeaenaeT halosnlii
caeur e Gaoke (pre.3).
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Puc.d. NprHuMn NapaMeTpMHeckorn YacToTHoro
npeoGpaosanma

Mepenatounan QyHKLMA Takoil e
KipJoc=K{p){(1-fi(p)K(p)), (8)

unpu fi{p) K(plz 1 veroitaMBocTs cxemsl TepAeTen. To
CCTh BOIHHKEACT caMoBoalyiieHie. Yoloene caMo-
Boalywuaermnn ffp)K(p)=1 pacnagaercs wa amruin-
TyaHOe 1 hasoBoe:

K =1 g .9,=pt+ pt=n2n, (9]

ten=0.1...

Ecaiuent OC celekrHBHAA, ONHCLIBACTCA YPAB-
HEHHEM BTOPOro WIH BBICILETO MOPALKOR. TO COOT-
HOUICHIHA (9] BRINONHAITCA HA e IHHCTBEHHOIT Yac-
ToTe F. To eCTh peannayeTea npeofpasoBaHHe napa-
MeTp uerni = F TTpy aToM 118 AManBKOMET PHYECKHX
CXEM MPUIOLHE! TOTBKO TAKHE YeTBIPEXITOOCHH KN
OC. n1a KOTOPBIX NAPALTEALHBIN ABYXITOMIOCHHK
CG momeT GBITh eCTECTREHHOI AONMOAHAIOLLIET
CTPYETYPOIL, 3T0 SHAYNT. 4TO CAM YT BIPEXTIONIOC -
HHE Ve COLeDHHT NAPATebHO CoelHeHHBE
H G. NapainensHo KOTOPLIM, HIH BMECTO KOTOPBIX,
noarmouaeTed C G BYXNOAKCHK,

M3 et pos BToporo nopsaaka aromy Tpefona-
HIIO VIORACTBOPHIOT TOIBKO 14 PIUUTEARHBI KOHTYP
1 moct Buua (puc.4).

. " 51 €1
g 7 "':F'{
NP glls
L
b -, N ot
£ Fd iy ra
a 6

Puc.4, Lenw sToporo nopraka. pesokancHan (a)
W KealqpescHanchan (§). cogepsawye napannensHee CG
OBYLNONHGHUKN

Beeaenue s tarne ueny MHTT ¢ M3MeHARO LM -
CANAPAMETpamMu 00pasta nepeBoIHT HX B IapaMeT-
PHHMECKH HHBAPHAHTHBIE COCTOAHUA. UTO OTPaNKa-
ETCA H3MEHEHIEM FeHEPHPYEMBIX YACTOTE F 1 me-
proaa T=1/F Oauaxo BcA HOMEHKIATYPA aBTOre-
HepaTopos, paspafaThiBaeMBIX pAHEe, OPHEHTHPO-
BAJIACH HA CXEMBL. [IPHMEHAEMbIE B PAHOTEXHUYEC-
EHX M CBA3HBIX YCTPOHCTEAX. A B HIX BCe BHHMAHHe
paapafoTyiion GLUTI0 HANPABIEHO HA 00eCTIeYeHIe

B
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BEICOKOH CTabHIBHOCTH AMILINTYIL M 4acToThl. B
napametpuuecinx AL rpefioBania cyiecTBeHHD
OTAHYAIOTCA. ITO. [IPEHIe BCEro, OAHOIHAYHOCTE
npeobpasosanna C>F n nueapmanTroeTs K G. Ho
DAHOBREMEHHO 3THM e npeofpasoBaliem Leaeco-
of0pasHo GOpPMHPOBATE CHTHAN, OJHO3HAYMHO H MH-
BAPHAHTHO ONpeensemblii BeruyuHon G,

Jlna peanuaatnm sTHx TpeGopannit HeoGxoanmo
3aMeHHTS yermnTens K[p) (puc.3) npeopasoparenem
HanpsKeHHe - UMITyIbCHbIR Tok. Torna B exemy OC
(p¥c.3) BRMOYA0T HEMOCPEACTREHHO KOHTYP (pHc.4.a)
K. 33 CHMeT MIeATHIAHI BHELIHWX LENeil KOHTYRA,
reHepaLia YACTOTE! CTAHOBUTCH HHBAPHAHTOM K
npoBoguMocTH G. 4 38 CHeT OrpaHHHeHHA MMITYITb-
COB TOKA - M K H3MEHEHHMIO AMILTHTYIEL. BhixogHoe
Hanpamenne KouTypa U, nponopusonansto C/G.
MOATOMY € NOMOLIBI fonoaHHTersHoro ALITT MoseT
OeITE npeolpazopano B cHrHan G,

PaccmoTpenHBlil cniocob nmpeolpasoBaHHA TPH-
MEEHIM 17111 BRICOKOMACTOTHOTO Mpenlpa3zoBaHis HA
yacrToTtax Gosnee 100 kT npu sksHBATICHTHOR 106-
poTHOCTH KOHTYpa 3., 10 exinai.

Ha HMakux 4acToTax B THIIOBLIX TeHEePATOPAN
ofklvMHO HCNOAL3IoBAACA MocT Buna. Ha cxeme
(puc.4. 6) nepenaTounad QYHKLMA HMEET HYTEBOIT
(ha30BLIIT CABHUI HA MACTOTE KBA3UPCIOHAHCA

m,=(G1-G)(C1-C) (10}

unpu Gl=G: Cl=C A0cTHraeT MARCHMYMA MaKCH-
mopyma fifo J=1/3. MNockoneky reHepupyeman qac-
ToTa W AnHefina otHocuTerkHo G/ C. nepioa T oka-
ILIBACTCH MPOMNOPLHOHATEHBIM MOCTOAHHO BpemMe-
Hut=C/G. To eCTE FEHEPATOP TAROTC THMA MPeod-
pasyer BpeMa penakcaiHy 8 nepuos. Hegoerarox
MocTa BuHa - yMeHsineHHe koadpuimenTa nepesi-
qupi G 1=0 1 Cl=C. Ho wecneayveMent obpased, ec-
TECTBEHHO, MPOELHPYETCA TOILKD HA MTAPALTETBHYEY
BETBEL, B PEIVILTATE Yero 118 obecnedeHHA cTabinnk-
HOCTH patoTsl MpeofpazoBaTessn TPeOveTeH ABTOMa -
THYECKAA pervinponka Klu). 4ro TeXHUUecki cro-
HO W HepaloHAALHO, [TooToMy B coBpeMeHHOI cxXe-
soTexHike yaue RC resepatop ¢ Mmoctom Brina 3a-
MEHAIOT pelakcallHoHHLIM npeolipajoBaTenesm Ha
ocHOBE MyJIbTHBEHOpaTopa (puc.5).

Puc.5. Basoawi mogyns HY npeofipasoeaHis

B 06bIMHOM BRAIKMEHMN HA MHBEPTHRYIOUEG R0
ohiepatpoHHoro yeiwmrens (0Y) spoasar ofpaTHyio
CBA3L Yepea HHTerpupyIolLyio uenk g. C (pue.5).aHa
HEHHBE PTHPYIOLLIEM BXOAE DeIHCTHEHBIM JC/THTETEM
nanpaaerHa Gl 1 G2 saganT onopHoe HAMPAKEHAE
U =E:G1/(G1+G2), rne E - npeaenstoe 3HauveHne
BBIXOJIHOTO HANprseHun O,

Cumran, yTo 623081l MOIVIL [pHC.5) MpHMEHHM
TOMBRO 1A npeolpasopanua G-T. fjokamem. 4To
(hyHriMA npeolpasoBania Takoro mynsTHenGparo-
pa yHHBEPCAlLHA.

BhixnHoe HallpA#eHNe MyTErusuipartopa npet-
CTABAACT cOGOM MMITYIBCHVIO MOCTeI0BATEALHOCTE 1
(puc.B) c amnamTyaoi E v nepuonom T, orpaHiyen-
HBIM BICOTOl Nopora U .

Us 2 ;
E —

Un ——
AT P

Unf--- S ——
5 ) A
T2 | TA
e

Puc. 6. NepexogHee npoueccs B Galopom wmogyne:
- hopsa MMNYNeCoR B yane 1. 2 - hopia WMnNyNeoos B yaneg 2,
3 = hopMa WMMYNLCOB B yane 3
Onepatopustilt koadduunenT nepegayn wenn

OTPHIATEAEHOH ofpaTHod ceaan (00C)
fitm) = g/{g + G+ p-C), (11)

a HandpameHia BXOAHODD M BRIXOAHOMD HATI PR E-
HUA, o e O0C, cooTReTOTREHHD

U(p) = (E+U )p. (12)
U,(p) = U(pyK(P)-U ip. (13)

OTKYVIA 118 OPHUTHHATA MOTVHAEeM
U (1) = (E+U ) (1-exp{-tr)) - U _, (14)

rae
1=CHG +g) aU=G /G, +G,).
[lpu pasencree U [t) = U . HacTyriawiem mpu

t=T/2. nPoHCXOIUT ABTOMATHYECKOE MEPERTIYeHIe
CXEMB] B MHBEPCHOE COCTOAHME, OTHYIA ¢ yueTom [ 15)

GG, +G,)(1+e"¥*)=1-g™*
GJ(G, +G,) > g (G+g).

(15)

np (16)

Pelas 3To ypaBHeHHE OTHOCHTEMBHO T, MosTyumMM
T=2vIn(1+2G,/G) (17)

161




AHAMATHRA W KOHTROME, 2000 T4, Ne 2

Ofiprano euiGupator G, = G, Torga

T=1197-C/{g + G) (18)

M BOZHUMKAWOT ABe BoaMoHocTH. [Tpi g<<GT=2.197
RC nocroauuasn spemenn onpeaeaserca RC =1 [Mpu
BrIKOUMeHHH BMecTo anemenTos R, C [THIT ¢ obpaa-
LOM MOCTOAHHAA BPEMEHH T OTPA3NT BPEMA peak-
caupn ofpasuar,.

Taxum obpadoM. B peskimMe g<<G_npu cobawoae-
ti yestosuA [ 16) Gasoselil mogyns aanseTea npeof-
paznBaTeneM BpeMa PETaRCALHN — TepHoIL.

Ecmn g>>G_, 4T0 COOTBETCTBYET XOPOLLIHM 13-
NeKTpHEAaM. o0biMHO ¢ MATPH4HOR rasoobpaatoi
WM HENMoAAPHON (hasofl. yunTeiBas, 1To g = const.
noJyvyaes LA moatodeHHoro [T

2197 c - (19)
g X

Teneps peanuayeTcd HHBaApUaHTHoe k G npeof-
pasosaHue C — T. B npoMesky ToUHBIX CHTYALMAX
pesim npeolpasopaHisa cMellaHLEI 1 118 pasae-
aenns C u G, morpelyeTes 1oNoNHHTE IBHAA HHDOP-
MALIMH, KOTOPYIO MOHHO [TOTYHHTE ABYXKAHATBHBIM
npeofpasopanuem coctasaaow I,

T =

2] 4 .
'\lf b EI;';IX A
\r/ Jf-" f"":z'
1 L 5 8
b * I*’ . -
g B # F /'/T'% <
3| P
1l e .

I
PWc.T. MHOMO@yHELMOHANbHBE J0SNEHOMETRRECEHA

ﬂﬂ&ﬂﬁpﬂlﬂiafﬂ N

JAA MCNBITAHKWA PACCMOT PEHHBIX YHHQHIMpOo-
BaHHBIX NMpeodpazosateieil HaMu Obl1a coagaHa
MCCAeOBATENLOKAA VeTAHOBEA (pic.7) B BUIE MHO-
POPVHELHOHAILHONO JIBYXUACTOTHONO TPEXKAHANL-
HOTD THATLEOMETPHYCCROID pealpasosatenn oo
BCTPOCHHLIM MHEpONpoLUeccopoM. OHa COUTONT U3
[I0C KOMA paLTe]bHoro gidde peHIHANBHOTO eMKO -
CTHOrD MEPBHHHOMD H3MepPHTeALHOr o Npeofpaiosa-
e (TTHA)- 1. BelCoROMaCTOTHOTD FaMe DTN A1 -
ANERTPHHECKON MPOHHUUAECMOCTH ¢ -4 | YIeIbHOI
MPOBOAUMOCTH Y — 5 Ha ocHoBe paccsoTpeHHoro BY-
npecfipasoBaTe/is, HU3KOYACTOTHOTo Npeofpa3zoBa-
Tead -G, Mukponpoueccop (MIT) - 7 yripasnaeT name-
prrensHEME AlokaMu 4. 5. 6 1 nepHoIHYecKH Yepe-
JAVeT BLICOKOYACTOTHBIT I HHAKOYACTOTHRIN peri-
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Ml C TIOMOLLIBIO e KTPOHHOMD KoMMy TaTopa- 3. Kpo-
se Toro, MIToSpafaTeiBaeT CHIHAMBL M BEIBOZHAT HA
M poBoit gucruiei - 8 rmoovue peiHo 3HAMCHHMAE, ¥ M
HTEMIEPATYPBIT.

BricokovacToTHRI npeofipasosaTens paboraer
B uHTEepBAte YacToT 2.5, 3 MIL, T0 CTh OTHOCHTEh-
HaA LIHPHHA KaHala He npepkinaet 20 %, yronpy
CHALHO PA3MEITHIX pelaKcAllHoHHBIX 00aacTaAx
BroaHe npuemaemo. B HY-ofnacti ckaHupyeTcH
HHTepeal HacToT 25...30 T, 4To TAKHKE COOTRETCTEY -
e OTHOCHTEABHO Monoce 20 %,

IMpu kanubpoble B KaYecTBEe IKBHBAJIEHTOB [14-
paMeTpOR BEUECTE HCNOAR3IDRATHCE obpaalopnie
PaaHOMIEMEHTEL M MOJE/ILHbBIE CYCIIEHIHH 10 MeTOo-
arke [3]. YeTaHOBACHO, YTO B PA3IHYHBIX PEAHMAX
pators AcomOTHASA NOCPeLLHOCTL MTPpeofpasoBaHia
no kaHary t He npepbiaeT 0.5 %, no KAHATY & TpH
C,=40...400n® coctapuaa Meree | %, amoy -2 %.

HMenons30BaHie B HAMEPUTEILHOI CXeMe THITO-
BBIX MHEPOCXEM M HEKPHTHYHOCTE ee pyYHKLHIT
ofeCcneYHBAI0T YHHBEPCANEHOCTE M XOPOLLIVIO BOC-
MPOHABOIHMOCTE CXEMBI, JT0 N0IBOIHET BCTPAHBATE
Mpeodpa3oBaTenb KaK HaMepHTe LB GIoK B onex-
TPOAHANHIATOPLL AHATEKOMET DB U KOHIVETOMET-
pii. B 4acTHoCTH, OpoBeAeHb] COBMACTHLIE MOk
Tanud npestokeHdsix HY o BY npeolpasosatened
Ha padounx yacTorax 27+2 Mo 2.520.5 MM coot-
BETCTBEHHO MPH HCCAEA0BaHHN PeTaRCalMOHHbIX
MPOLECCOB B CVINEHBD JPOAGKEAN. ¥OTAHORIEHA 20eK-
TPOMarHUTHAA 1 PEUMHAA TOTEPAHTHOCTE HIE3-
KOYACTOTHOID M BRICOKOMACTOTHOrS DpeobpajopaTe-
Jeit, Tpit sTomM HHGQOPMAliHA 0 HH3KOYACTOTHO pe-
JAAKCALIMN VIAUHO JONOIHAEST HH(POPMALMIO Bhi-
COHOYACTOTHLIX KAHATOR W NOSBO/HACT OTCTPANBAThH-
CA 0T HEKOTOPBIX Mewaiomns dakropos, Tak, ripu
MOCTPREHITH HA 3THX MPHHLIMIAY CHCTEM TEXHOID-
rUHEeCKOro KOHTPO/IA MATPHYHLIX cMeceil. Hanpu-
ME] BAARHOCTH FPAHYIHPOBAHHBIX APOHGRE, 1o-
HEAACTCH MPHHUIMMTHATEHOLA BOIMOHHOCTE HacTHY-
HOI KOMITEHCALMI NOTPEIIHOCTH, 00ycaosIeHHoil
Bapuagiell YIakoBEH 3¢ peH TPH 3ackITKe. JTo no-
ABOTHT HCMOAL3OBATE PA3PatoTAHHBIT METOI M €10
HHCTPYMEHTATBHYIO PEVTHIALIT0 B pHGopocTpoe-
HU LT OBRITCHTA HHDOPMATUBHOCTH B YCI0BH-
AX MHTEHCHBHBIX LWYMOBLIX BO3eiicTanit. [TpH aTom
BO3MOMHOCTE BAPEHPOBAHMA PEHHMA HAMEPHTE -
HO CXEMBI TOIBOJIACT, TP MEHHMAILHELY 3aTpa-
Tax Ha obopyviaopaHMe, BeIGPaThH ONTHMANBHEI pe-
HUM yie npu opMHpoBaHH HHQOPMALIHOHHOrO
MpOCTPAHCTRA,

Bwmecte © TeM caeqyeT ofpartiTh BHHMAHUE Ha
T, 4TO AMIUTHTY1A HANPAMKE HIMA, BO3JEACTBYIOLIE -
ro Ha obpazed, MOIKET JocTHraTh adavcHmn IJC
HCTOYHMEKA MUTAHUA. [T03TOMY B H3MEPHTEIbHEBLX
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Mpecipa’nRaTe X C MATLIMH 2A30PAMH, HATIPHMED
KaMMUTAPHBIX, HANPAMKEHHOCTE ANEKTPHYECKOro
MOJ1 MOSHET OKA3ATLCA HEJIOMYCTHMO BEICOKOH, Kpo-
ME ATOrM0, H3-3a HepgeansHoeTH OY Ha uconegye-
Mblit ofpasen BO3AeHCTBYET M MOCTOAHHASA COCTAB-
AAKLIAA HANPAKEHUA MOPAAKA eQMHHL MHIIH-

BOJILT. TIpH HCCIeIoBAHHH aMYILCHI U PACTBOPOB
3TO MOGKET IPHBECTH K HCKAREHHUIO PE3VITLETATOR 32
CUET WIEKTPOIHBIX ABIeHUI. W, YTo06BI MX HCHIIO-
4HTh, MePBITYHBIT HaMepHTeLHEIH npeobpasopa-
Teb Hy3HHO nogktodare k OV 9epes pasgeiueib-
HEBI KOHACHCATOP.
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