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A STUDY OF STATIC AND DYNAMIC CHARACTERISTICS OF MULTIFUNCTIONAL
SIGNAL CONVERTERS
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Abstract: The issues of continuity, accuracy, speed and reliability of signal conversion, which are the main
problems of quality control and management of production processes, remain relevant. Research shows that in practice
there are different signal variables, the study of which is highly formalized in a number of modeling tasks and basic
classification studies, in particular transients in converters, its sources and elements requires a unified mathematical
approach, that is, visual, highly formalized modeling and research based on it. The paper presents a graph model of
multifunctional signal converters that provide microprocessor and electronic devices with signals in the form of secondary
voltage.

Keywords: multifunctionality, transducer, signal, dynamic characteristics, static characteristics, microprocessor,
electronic devices, information processing unit, keyboard.

Annomayusn: Hwnab yuxapuw scapaéunapuda Hazopam 6a OOWKAPUUWHUNE CUDAm KYpCamKudiapuiu acocutl
MYyamMMONApuOan OY1ean Y3ayKCU3IUK, UWOHYIUIUK, ME3KOPAUK 6d CUSHANL Y32apMUpUUHUHE AHUKIUSU MACALaniapu
donzaporucuya Koamoxoa. Tadkuxomaap wiyHu Kypcammoxoa-Ku, amaiuémoa mypau Xui CUSHAT Y32apmKuyiapu Magicyo
6ynub, yrapHu maokukomu Kamop SKKOJL 64 NOKOPU QOPMAIIAUIan MOOCLIAWMUPULL, ACOCU MACHUMIApHU 120HA
Mamemamux EHOauLy8, SIbHU 2pagh MOOEIUHYU APAMUUL 84 Y ACOCUOA UBNAHUUWAAD OAub Oopuwhu maiab smmoxoa. Yoy
MAKonada xXam Hazopam 6a OOWKAPUWHUHE MUKPONPOYECCOPIU 64 INEKMPOH GOCUMALAPUHU UKKULAMYU KYYJLAHUL
KVPUHUMUOA2U CUSHAL OUNAH MABMUHIOSYU Y32APKUY 64 KYPUIMAHUNHS UL XOAAMU HCAPAEHUOA CUSHATLAPHU XOCUTL KUTULL
oynaknapu 31eMeHmaapuHuHe 2paguau Mooeib acocuod maokux SMunl HAMudMACaiIapu KeaimupuieaH.

Tasnyu cyznap: Kyn QYHKyusiu, y32apmeud, CUSHAL, OUHAMUK MACHUQp, CMAamuk MAacHugp, MUKponpoyeccop,
INEKMPOH KyPUIMA, ax60pomiapea uuiiog bepuil O10Ku, Kiasuamypd.

Annomayus: Bonpocel Henpepvbl@HOCHU, MOYHOCHU, CKOPOCMU U HAOEHCHOCMU NpeodpaA308aHus CUSHANL08,
AGNAIOUWUECA OCHOBHBIMU NPOOIeMaMU KOHMPOIA U YNPAGIeHUs NoKazamenel Kayecmed npou3so0CHEeHHbIX NPOYeccos,
ocmaiomea  akmyanvHvimu. Hccne0oeanuss noxaswlearom, umo Ha NPAKMUKe CYuecmeyiom pasHvle CUSHATbHbIE
nepemeHHvle, U3yueHue KOMOPLIX 6 GbICOKOU Ccmenenu QopMaiuzoeaHo 8 psoe 3a0ay MOOeIUpo8anus u 0a306bix
KAACCUPUKAYUOHHBIX UCCTeO08AHUN, 8 HACMHOCMU NepexOOHble NPoyeccvl 8 Npeodpa’neamensx, e20 UCHOYHUKAX U
aneMenmax mpebyem eOUuHO2O MAMeMamuyecKko2o0 nooxood, Mo ecmb HA2IA0H020, GblCOKODOPMATUI08AHHOLO
MOOENUPOBaHUsi U NpPoGedeHUs UCCIe008aHUsl HA €20 OCHoge. B pabome npeocmaenena epagosas modenwv
MHO2O(DYHKYUOHATLHBIX npeobpazosameneli CUSHAL08, KOMOPAs 00eCneyusaiom MUKponpoyeccopHvle U 371eKMpOHHbIE
YCMPOTCMEa CUSHANIO8 8 8UOe GMOPUUHO20 HANPAICEHUSL.

Knwouesvle cnosa: mHo2oQ)yHKYUoHATbHOCMb, Npeobpazoeamenb, CueHal, OUHAMUYECKUE XAPAKMEPUCMUKU,
cmamuieckue Xapakmepucmuku, MUKPORPOYeccop, 91eKmpOoHHble ycmpoucmed, Onok obpabomku uxgopmayuu,
Kaaguamypa.

BBenenue

[lepBuyHble MHOTO(YHKIIMOHAJIBHBIE IMPEOOpA3OBaTEIN  AIEKTPHUUECKUX  BEIUYMH |
rapaMeTpoOB BKJIIOYAIOT B C€OS MPOIECCHl M AJIEMEHTBI, KOTOpPhIE O0ECIeYrBalOT MpeoOpa3oBaHUE
CUT'HAJIOB JIsd KOHTpOJIH 158 ynpaBHeHH;{. Hpeo6pa3013aTeJm CHUI'HAJIOB, SABJIAIOIIUECA KIHOYCBBIM

— —
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KOMITOHEHTOM CHCTEM KOHTPOJISA M YIpaBJICHUS, H3MEPUTEIBHBIX MPUOOPOB M YCTPOUCTB /IS IIpHeMa
U Tepelayd CUTHAJIOB, OINPEICISIOT TOYHOCTh, OBICTPOJECUCTBHUE, HEMPEPHIBHOCTH, HAJIEKHOCTD,
MaTepHAIOEMKOCTh U PAJT IPYTUX TEXHUKO-YKOHOMHUYECKUX IMOKa3aTesIei cucteM npuema, o0paboTKu
U pacupeneneHus MHPOpPMAIUU B TEIEKOMMYHHKAIMOHHBIX, KOMIBIOTEPHBIX CHCTEMaX, CETSIX H
obbekTax [1-2].

Ha mnpakTtuke BOMpPOCH HCCIACNOBAaHUS H OOECICUYEHHUs HEMPEPHIBHOCTH, HAIEKHOCTH,
OBICTPOJICUCTBHUS U TOYHOCTH IPEOOpa30BaHUs CUTHAJA, SIBJISIOMIUECS OJHOW M3 OCHOBHBIX IPOOIEM
JOCTHKEHHST TpeOyeMbIX TOKa3aTesied KauecTBa KOHTPOJISI U YIPABIICHUS, OCTAIOTCS aKTyaJbHBIMHU.
HccnenoBanusi  MOKa3pIBalOT,  YTO  CYIIECTBYET  OoJiblllass ~ HOMEHKJIATypa  TEPBUYHBIX
MHOTO(YHKITHOHATBHBIX TIPeoOpa3oBaTesiell CUTHAIOB, U3YUYE€HUE KOTOPBIX TPeOyeT BHICOKOU CTEIICHU
dhopmMaM3ani MOACIUPOBAHUS W MPUMEHEHHUs 0a30BOW KJIACCHU(PUKAIMK MPOIECCOB U DJIEMEHTOB,
€IMHOT0 MAaTEeMaTHYEeCKOro MOJIXOJa K aHalu3y M IapaMeTpoB Lemnei pa3inuyHoi (u3ndecKoi
IPHUPOJIBI, TO — €CTh CO3JaHMs aJeKBATHON MaTeMaTHu4ecKoi Mmomaenu [2-4].

MeToabl HcCIeI0OBAHUS U MOJTYyYeHHbIE Pe3yIbTaThI

IIpn KOHTpOJE W YIPABICHUM DJICKTPUYECKHMMM BEIMYMHAMU M I[apaMeTpaMu, IIpoLecc
(GYHKIIMOHUPOBAHUSI MHOTO(YHKIIHOHAILHOTO MPE0OPa30BaTEIHLHOIO YCTPOHUCTBA, 00CCIICUNBAIOIIETO
CUTHAJ B BUJC BTOPUYHOTO HANPSDKEHUS MUKPOIPOIECCOPa, a JICKTPOHHBIC YCTPOHCTBA, OCHOBAHBI
HA UCCIICIOBAHUM PA00YHUX COCTOSHHIA H OTKAa30B 3JIEMEHTOB, TeHEPUPYIONIMX CUrHabI [4,8-11].

CtpykTypa MHOTO(YHKIIMOHAJIBHOTO MpeoOpa3oBaTeis  ANEKTPUYECKONM SHEPTHH  BO
BTOPUYHBINM CUTHAJI, TIOKa3aHa Ha puc. 1.

HcTouyHHK NUTAHUS

v v v
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Puc. 1. Cmpykmypa muozopynkyuonanvrnozo npeodpazosamens 6enUUUR U RAPAMEMPOs I1eKMPULecKoil IHePUU 60
6MOPUYHBLIL CUZHAN:
MBI — macwimabnwiii 610k npeobpaszosamens, AL - Ananoeo-yupposou npeobpasosamens, BOHU - bnok obpabomku
ungopmayuu, I13Y - Illocmosnnoe 3anomunaroujee ycmpoticmeo, L{I1 — yenmpanvuviii npoyeccop,
03V — onepamusno-3anomunaiowee ycmpoticmso, IHII — snepeo-nesasucumasn namams. CO — Cpedcmea omobpasicerus..

HccnenoBanne paboyero COCTOSHUS MHOTO(QYHKIMOHAIBHOTO Ipeodpa3oBaTeist CHCTEM
KOHTpPOJISI M YIpaBlieHus TpeOyeT ompeneieHusl NepeaaToyHbIX (YHKIMH, BEJIWYHH, [apaMeTpoB U
KOA(QPHUIIMEHTOB MEXKIICTTHOM CBSI3M MEXIY BEIMUYMHAMU U TapaMeTpaMHu pazIuuHil (u3ndeckoit
IPUPOJBl Y3JIOB M 3JEMEHTOB, y4YacTBYIOUIMX IpU IpeoOpa3oBaHuM BbIxoAHOro curHaima Ue -
BBIXOJIHOTO HaNpsDKeHHUs Ha OcHOBe nepBHYHBIX HampsbkeHuu Ua, Ub, Uc u tokoB — Ia, Ib u Ic

[4,6,8].
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[Tepuunbie Hanpspbkenus Ua, Ub, Uc u Ttokum — la, Ib m Ic, kotopsie mpeobpasyrorcst BO
BTOPUYHOE BBIXOJHOE HampspkeHne Ue B BHE BTOPUYHOTO CHTHAJA, MOCTYMAIOT HA BXOABI OJOKa
npeoOpasoarens mkanbl HanpsbkeHus U winun [-toka (MBII-nenurenu), rae curnaisl, OCHOBaHHbIE Ha
aHaJIOrOBO 00pabOTKe, FeHEPUPYIOTCS MPOMOPIUOHAIBHO BXOJHOMY HAIPSDKEHUIO WM TapaMmeTpy
MEPBUYHOTO HAMpPSKEHHUs] UM TOKAa, TO — €CTh, MPOIECC MACIITaOMPOBAHUS BBINOJIHSIETCA MpPU
OIIpe/ICJICHHONW BEIMYMHE (HAaIpUMep, BTOPUYHOE HampshkeHue BeauuuHoi 5—20 B mnu BTOpuuHBIN
Tok BenmunHOM a0 0.1 A). JleiicTByromee 3HaueHun curHaia Ha Beixoae MBII ¢ momomiero ALIII
npeoOpazyercs B mudpoBoit kox. B Oioke ALl B 3aBucMMOCTH OT BpeMeHH U OUU(DPOBKHU
dbopmupyercss BXoaHOH curHai. Ouu@poBBIBAIOCH OCYIIECTBISECTCS 3a c4yeT 256 BapuaHTOB 14-
OUTHOTO KO/a, COOTBETCTBYIOIIETO OCHOBHOMY YacTOTHOMY mepuoay. Koawl mudpoBoro curnana
OTMPABIIAIOTCSA B IU(PPOBYIO YacTh yCTpoicTBa - 0ok 00paboTku wmHpopManuu (bOW), xoTopsrit
obpabateiBaeT uHpopmanmro, moxyderryio oT LIIT ALl B coOTBETCTBUU ¢ IPOTPaMMOii, XpaHsIIIenHcs
B [13V. Pe3ynbTarsl u3mepeHuii BBOJAATCS B dHEpro-HezaBucsilyto namsats (OHII) nns xpanenus (ecnu
U3MEpUTENIbHBIN MTpUOOp paboTaeT B peKUME «U3MEpPEHUs») U BBIBOJATCSA Ha auciuiell. HekoTopsie
m3mepurtenbaple npubopsl (MII) Taxke wumeror rpadmueckuit mucruiedd (I']]), KOTOpBIH MOXKET
0TOOpakaTh BEKTOPHBIC JUArPaMMBbI, CICKTPBI, THCTOTPAMMbI M OCIWJLIOTPAMMBI HANpPSDKCHUU W
TokoB. HTepdeiic cBsa3u pe3ynbTatoB u3mepenuid u obpabotku (MC), takoit kak RS-232, RS-485,
NBIP (Hewlett-Packard Interface Bus), GBIP (General Purpose Interface Bus) wnu IEEE-488
(crapmapt 488, WHCTUTYT HHKEHEPOB OHIIEKTPOTEXHUYECKOW M AJIEKTPOHHOW MPOMBIILIEHHOCTH
(IEEE)) otnpaBisieT Ha BHEIIHUNA KOMIIBIOTEP WJIM MPUHTEP 110 COOTBETCTBYIOIIUM KaHajlaM CBSI3M [5-
9].

KnaBuatypa (K) cayxur ans ympaBieHHs YCTPOMCTBOM IpU IPOCMOTPE U HACTPOMKe
pEe3yNbTaTOB U3MEPEHHH, KOHTposia u yrpaBieHus. OCHOBHOE MPEUMYIIECTBO HCCIETYEMbIX
KOHTPOJIbHO-YIPABJISIIOIIMX YCTPONUCTB 3aKJIFOYAETCS B TOM, UTO OHU UMEIOT BO3MOXHOCTh TPUHUMATh
MHOTO(YHKIIMOHATbHYI0O WH(GOPMAIIMI0O O BEIMYMHAX U MapameTrpax oAHOoGa3HOro U TpexdasHoro
HAINpPsDKEHHUS M TOKOB TIEPBUYHOM AJICKTPUYECKON CEeTH AeKTpocHadxenus [3-7,10-11].

I'padoBass Mozenp mporecca npeodpazoBaHMs CUTHajla Ha OCHOBE MHOTO(YHKIIMOHAIBHOTO
npeoOpa3oBaress oKa3aHa Ha puc.2.

U,

Puc. 2. I'paghosas mooens npoyecca npeodpa3oeanus cuzHaia MHO20QYHKUUOHAIbHBIM NPEodpaszosamenem.

AHaJIUTHYECKHUE BBIPAKEHUS MJI OINpPEACTCHHUS BBIXOJHBIX CHUTHAJIOB B BUIE BTOPUYHOTO
HaIpsDKEHUS Ha OCHOBE pa3paboTaHHOU TrpadoBoit Mozjenu GOPMHUPYIOTCS CIETYIOIIMM 00pa3oM [5-

14]:
UMEH = KaUa = KbUb = KcUc = KAIA = KBIB = Kclc = KMluKHH; (1)
UAuH = KUeU MBI — KIeU MBI — KM 2U Kt (2)
U sorr = KU i + KedJ +(Kes —Keg Wi (3)
40
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U9H17 — KCZU BOW (4)
Uco — Kcsuson; (5)
UI/IC - KC4U BOM 3 (6)
_ U —-U _
Soo ~ Sy Zpon | Seon Sk K s ()
M3 c3 cs5
1 1 1 1 1 1
u,,=(K.U,+—U, +—U, +—U_ )/ + + )i 8
o e Kes o Kes o Kes ‘ Kus Kez Kes (®)

EOH f(U](HH’ AHH’UK’KM3’KC3’KC5)

3necw: U, — BeixomHoe Hanpsokenue y3na BOU rpadoBoii Mojenu — curHai, coaepikariui

WH()OPMALIMIO O BEIIMYMHAX W TapaMeTpax HAMpsHKCHUH W TOKOB IEPBUYHON JIICKTPUYECCKON CETH,
npornopuroHanbubie curHaizam ys3noB KUII, AT, K — kosdduirenTsl MexXIenHoi cBs3U menen
MEXIy IEMsIMU JJICKTPUYECKOW, MAarHUTHOM ¥ Jpyro NpUpOABl, OHM B TpadoBOil Mojenu

paccmarpuBatotes kak Ky, 5, Kes, Ko — nepemarounsie Qpynkuum snemenTa mpeobGpazoBaHus

CHUTHAJIA.
Ha ocHoBanmu cHopMHpPOBAHHBIX AHATUTUYCCKHX BBIPAKECHUN OMPEACISIOTCS CIICAYIOIIHIE
XapaKTEPUCTUKU MHoroq)yHKLU/IOHaJIbHoro npeobpazosarens [11-14]:

5014 f(UKHH) Uson = f(UAllH)’ UEOH: f(U )’
5014 f(KM3) UEOH:f(KC3) UEOH f(Kc5)

Pazpaborannas rpadoBas Mojenb MHOrO(QpYHKIIMOHAIBHOTO MpeoOpa3oBaTess MO3BONISET
HCCIIEI0BATh MPOIECCHl MPeoOpa30BaHusl BTOPUYHOTO CUTHAJIA HA OCHOBE M3MEHEHUs KO PUImeHToB
MEXKIICTTHON CBSI3M M MMapaMeTpoB, MapaMeTPOB B3aUMOCBS3H MEXKIY AJIEMEHTaMU MpeoOpa3oBaHus U
00pabOTKHU CUTHAJIA, a TAK)KE YCTAHOBUTHh HEOOXOIMMBII0 B3aMMOCBSI3b MEXKITY BETMYUHON BBIXOTHOTO
CUTHaJa, BeJMYMHAMHU U MapaMeTpamMH MEepBUYHOTO UCTOYHUKA MUTAHUSA M BBIXOJHBIM HANPSHKEHUEM

[15-19].
U son (1) = KUAH(t); (9)
EOH (t)_K(l_ei? )UAH(t); (10)
Uon,, (1) K -
— g - =7e U (1) (11)
UEOHH(t)ZUEOH(t)Sina)t; (12)
UEOHZ (t):UEOHH(t)+UEOHAH(t); (13)

Pesyabrarsl ucciie1oBaHUuM

a) CmamuuecKkue xapaxmepucmuxu

Pe3ynbrarel uccnenoBaHus CTaTUHYECKUX XapaKTEPUCTUK B BUJIE B3aUMOCBSA3U MEK1Y BXOAHBIM
Y BBIXOJHBIMH HANPSKEHUSIMH MHOTO(YHKIIMOHAILHOTO Mpeo0pa3oBaTeisi oKa3aHbl Ha puc.3.

Benuuunsbl, mosyuyeHHBIE pacyeTHBIM IyTeM (rpaduk B BUAE CIUIOIIHOW JuHUM — T) u
SKCIIEPUMEHTAIbHBIMU U3MEPEHUIMHU (rpauku B BUAE TOYEK — ) MO3BOJISIIOT CIETaTh BBIBOJ O TOM,

41
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YTO pa3HOCTh MexAy rpaduxkamu cocraBiser 3-4%. DTo cBHUAETENLCTBYET 00 aaeKBaTHOCTH
pPe3yIbTAaTOB TEOPETUUECKUX U MPAKTUUECKUX HCCIICIOBAHUM.

_ UEOHT _UEOH *100 = 3%.
UEOH
UBOH U
EOHE\-
0.5 : ‘\\U
I ISOHT
0 0.5 U,

Puc.3. Cmamuueckue xapakmepucmuKku MHO20QYHKYUOHAILHO20 RPEOOPa308amea CUZHAN08.

Ha ocHOBaHMM IpHUBEIEHHBIX IaHHBIX MOXKHO CJeJaThb BBIBOJL O TOM, UYTO IOJIyYEHHbIE
BBIXOJIHBIC XapPaKTEPUCTHKH MHOTO(YHKIIMOHAIBHBIX TpeoOpa3oBaTenieii NMEpBUYHBIX TOKOB U
HanpsOKEeHUH BO BTOPUYHOE HAIPSDKEHHE C YCTAHOBJIIEHHBIMH BEJIMYMHAMU U TapaMeTpaMu
CHOCOOCTBYIOT OOECIEUEHHI0 BBICOKOW TOYHOCTH NpeoOpa3zoBaHUs, OOYCIOBICHHON JIUHEHHOCTHIO
CTaTUYECKUX XapaKTEPUCTHK.

0) Junamuueckue xapaxmepucmuxu

JluHaMuyeckue XapaKTepUCTUKM MHOTO(QYHKIMOHAJIBHOIO MpeoOpa3oBaTenss CHUTHAJIOB
WCCIIE/IOBAaHBl HA OCHOBE BXOJIHBIX 3HAYCHWH BEIMYMH W I1APAMETPOB AJIEKTPHUECKOW CETH, T.e.
¢bynkuuii nepemaun (kodddennenta mexnenHod cBszu: K=0,9-1,1) m 3HaYeHWH MOCTOSHHOMN
Bpemenn — T (T=0,1-0,3) anemeHTOB npeoOpa3zoBaress. DTH XapaKTePHUCTHKU TOKa3aHbl HA pHC.4.

1) K=0.9, T=0.03

Uson® | Usomr ®
150 =
. Uson ©
100 2
NS L1;0171 ®
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2) K=1, T=0.03
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Puc.4. Jlunamuueckue xapakxmepucmuku MHo20QyHKUYUOHANBHOZ0 NPeOOPA306amens CuzHa10G6.

Pesynbrarel uccnemoBaHUS TMMOKaszalu, 4To rpadoBas Mojenb MHOTO(PYHKHIIMOHATHHOTO
npeoOpa3zoBaressi CUTHAJIOB, MPEAHA3HAYEHHOTO JJIS BBIOJTHEHUSI TPeoOpa30BaHus CUTHAJIOB B BUE
BTOPUYHOTO DJIEKTPUUECKOPro HAIpPsHKEHHs, pa3paboTaHa Ha OCHOBE MPO3PAYHBIX (PUINYECKUX U
TeXHUYECKUX A(P(HEKTOB, OTIUYACTCS JTOCTATOYHOW CTEMEHBIO (OPMATM30BAHHOCTU. JlMHAMUYECKHe
XapaKTePUCTHKHU, TOJNyYeHHbIE Ha OCHOBE TEOPETHYECKH C(HOPMHUPOBAHHBIX BBIpAXEHHH Ha 0ase
rpadoBOi MOJENH, TO3BOJUIN OMNPEISTUTh 3aBUCUMOCTh BXOJHBIX TOKOB M HANpPsSHKEHUH OT
nepenatouyHol QyHkuuu (Kodd@UIMEHTa MEXIENHOW CBSI3M) M DIEMEHTOB IpeoOpa3oBaTens
CUTHQJIOB  TOKAa3WBaJld, YTO TIOCJI€ TMOJKIIOYECHHUS TEPBUYHOM  BEIUYMHBI KO  BXOIY
MHOTO(YHKITMOHATBHOTO MpeolOpa3oBartens curHainoB uepes3 0,02 mo 0,11 c. BEIXOAHOM CUTHAT B BUJIE
AIEKTPUIECKOTO HAMIPSIKEHUS JOCTUTAET YCTAHOBHUBIIIETOCS 3HAUCHHS.

BriBoa

1. PaspaGorannas rpadoBas MojAeldb  MHOTO(QYHKIMOHAJIBHOTO  IpeoOpa3oBares,
npeqHasHaueHHas I HCCIEIOBaHUS Ipolecca NpeoOpa3oBaHUsl CUTHAJIOB U 3JIEMEHTOB
peoOpa3oBaHus OTINYAETCS BBICOKON CTENEHBIO (POPMATM30BAHHOCTH U HAIJISIHOCTBIO, OXBAaThIBAET
OCHOBBI  (PU3UYECKUX U TEXHUYECKUX 3(P(eKToB mpeoOpa3oBaHUS BEIMYMH U IMapaMeTpOB LENei
pasIUYHON (PU3HUECKOU MMPUPOIBI.
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2. Cratudeckue XapaKTepUCTUKH MHOTO(YHKIIMOHAJIBHBIX IpeoOpa3oBaTelieli CHUTHAJIOB,
MOJIYYCHHBIC C HCIOJIb30BAHHEM AHAIUTUYECKUX BBIPAKEHUH TrpadoBOd MOJEIH TOKa3aIH
norpemHocth  3-4%, UYTO CBHJAETEIBCTBYET 00 aJeKBaTHOCTh PE3YJbTaTOB TEOPETHYCCKUX U
AKCIIEPUMEHTAIIbHBIX HUCCIICOBAHUS.

3. luHaMuuecKre XapaKTEPUCTHKHU, MOJYYCHHbIE HA OCHOBE aHAIMTHYECKUX BBIPAXCHUH Ha
0aze rpadoBoii MOJENH, TO3BOJIWIM YCTAHOBUTH, YTO BBIXOAHON CHTHAI B BUJE JJICKTPHUECKOTO
HanpsHKEHUs I0CTUraeT K ycTaHoBuBIIetocs 3HadeHus 3a 0,02 no 0,11 c.
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