YK 621.923.7

OIIEHKA AJJEKBATHOCTHU ®U3UKO-MATEMATUYECKOM
MOJEJIA TAPOI'A30BOM OBOJIOYKH B YCJIOBHUSX
IJEKTPOUMITYJIBCHOI'O ITOJIMPOBAHUSA
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AHanu3 pa3paboTaHHON (PU3UKO-MATEMAaTUYECKOM MOJENIN Mapora3oBou
o6onouku (III'O), ocHOBaHHOW Ha MPEJCTABICHUU IUHAMUYECKON CHUCTEMBI
«anon-I11I"O-3nekTposuT» B BHUAE KBAa3UCTALMOHAPHOW IUIOCKONAPAJIICIbHOU
MOJIEIM — aHaJIora IUIOCKOro KOHJeHcaTopa [1], TeopeTnyecku mnokasain HaJlu-
yue HU3KOYaCTOTHHIX KoJjiebanuii ¢ yactoroi 0,01 — 1,0 k't B cTpyKTYype dJ1ek-
TPUYECKOro TOka, mpotekaromero yepe3 [II'O. [l npoBepku ageKBaTHOCTH
MPEVIOKEHHOW  (PU3UKO-MATEMAaTUYECKOM MOJEIM BBINIOJHUM  YHUCICHHYIO
oueHKy ToimmuHel [II'O 11 SKCEpUMEHTAIBHO YCTaHOBJIEHHOW HU3KOYacTOT-
HOM 001acTH KoJiebaHuM ANIeKTpUuecKoro Toka [2] mo dpopmyse [1]
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rne o — rommuna IO, mxm; U — Hanpsbkenue o0pabotku, B; f — yactora ko-
nebanuii anektpudeckoro Toka B I1I'O, I'; € — oTHOCUTENBHAS qUAIEKTpUYE-
ckas npoHuiaemocTsb I1I'O; &y — amekTpuyueckas mocrosiHHas, ®/m; p — MMIOT-
HOCTB PacTBOPA DJIEKTPOIIUTA, KI/M°,

[Ipu BHINONHEHHMH pPacdeToB mpuMmeM ¢ = 1, g = 885107 d/m n
p = 0,97-10° kr/M® npu Temnepatype snekrponura, pasaoii 80 °C [3]. Ha puc. 1
B BHJI€ TpaMKOB MPEICTABIICHBI pacueTHbIe 3HaueHus Tommuubl [0, moka3bl-
BAIOIIIME XapakTep 3aBUCUMOCTH ToJUIMHBL [II'O OT yacToThl KOjIeOaHuil 3IeK-
Tpuueckoro Toka B nojoce yactot 0,05 — 1,2 xI'nq u Hanpsixenuss oOpaboTKu B
nuanazone 3HadeHut 200 — 350 B. M3 npeacTaBieHHbIX JAHHBIX CIEIYET, YTO
toamyHa [1I'O moxeT npuHuMaTth 3HaueHus ot 131 go 812 mxm. OTMeTuM, 4TO
pacueTHble 3HaueHus: ToauuHbl [1I'O X0opol1o cornacyrTcst ¢ SKCIEPUMEHTATb-
HBIMU JJAHHBIMHU, IPUBEACHHBIMU B [4].

B pabGorte [1] nmoka3zaHo, 4To (U3HUECKHE MPOLECCHI, MPOTEKAIOUIUE B
[II'O npu snexkTpoumitysibcHoM nonupoBanuu (DUIL), umeror ciydailHbiid xa-
pakrep. CurHan Toka, 3apUKCUPOBAaHHBIN B BHUJE OCHWJIJIOTPAMMBbI Ha OMpeJie-
JICHHOM MPOMEXYTKE BPEMEHH, MIPEICTABISICT COOON OJTHY U3 BO3MOXKHBIX pea-
JU3alui 3TOro ciaydaiHoro npouecca. CioydailHbld XapakTep CUTHalla TOKa 3a-

47



KJIFOYEH B HEBO3MO>KHOCTH 3apaHee MPEACKa3aTh ¢ BEPOSTHOCTHIO PAaBHOM €1u-
HUIIE aMIUTUTYly U popMy curHana. M3BecTHO [5], 4TO B paguoTeXHUKE OOJIb-
HIMHCTBO CIIYYalHBIX MPOLECCOB SIBIAKOTCS SPrOAUYECKUMHU B TOM CMBICIIE, YTO
MIPY HAXOXKJIEHWU WX MOMEHTHBIX (DYHKIMI yCpPETHEHHE MO CTATUCTHYCCKOMY
aHcaMOJlt0 pean3aluil 3aMEHSIOT YCPEAHEHUEM IO BPEMEHHU, MpUYeM MJIH-
TEJIbHOCTh MHTEPBaJIa BPEMEHH MOKET OBITh CKOJIb YroJHO OoJbiioit. [To ana-
Joruu OyJieM CUMTATh IPrOAUUYECKUMU CIydyalHble (U3HUECKUE POLECCHI, MPO-
tekaromue B [1I'O mpu DUIL B 3TOM cilydyae Kakayr U3 MOTYYECHHBIX OCLHUJI-
JIOTPaMM 3JIEKTPUYECKOTO TOKA MOXKHO CUMTATh KBA3UIIEPUOJAUYECKON peann3a-
uen ciaydaiHoro mpoiecca. JIro0oil CKoJib YrOAHO CIOXKHBIM MEPUOAUYECKUIMA
CUTHAJ MOXET ObITh pa3fioKeH Ha 0oJiee MPOCThIe CUTHAJBI. B pagunoTexHuke
IIUPOKO HCIIOJIB3yeTCs pasiiokeHue curHana f(t) Ha coBOKyImHOCTh rapMOHHYE-
CKUX CHUTHAJIOB Pa3JIMUHBIX YacTOT B BHE psaa Pyprwe [5]:

f(t)= % ry a, cos(nat)+ by, sin(nat)),
n=1

IZIC O — OCHOBHAas yriioBas yacToTa curnana f(t); ap — amrumryna 0-oit rapMoHu-
KU CUTHaJIa; ao/2 — MOCTOSIHHAS COCTABJISIONIAs CUTHANA; 8y U Dy — aMIUIUTYIBI KO-
CHHYCHBIX U CHHYCHBIX WICHOB psifia Pypbe; N — HOMEp rapMOHUKH CHTHAJIA.

900

lo, \
300 \\\

—~
150 —
100 505 02 04 06 08 Txly | 12

Hanpsoxenne o6pabotku, B: 1 —350; 2 — 300; 3 — 250

Puc. 1. 3aBucumocTts TomuHe! [1I'O 0T yacTOThHI KONIeOaHU FTEKTPUUYECKOTO TOKa
U HarnpspKeHUs: 00paboTKH

[TomHass cpemHsii MOIIHOCTH TICPUOAMYECKOTO CHUTHAIA paBHA CyMMeE
CPEIIHUX MOIIHOCTEH, BBIAEISIEMBIX IO OTACIBHOCTH MOCTOSHHON COCTaBIISIO-
el CUTHaJla U KaXaod u3 rapmMoHuK [6]. CpemHekBampaTHdHOe (ACHCTBYIO-
1iee) 3HauYCHHE MepuoandecKor (GyHKuuu snekTpudeckoro toka I(t) mMokHO
omnpenenuts no Gopmysie [7]
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(1)
rne lq — cpemHexBaapaTyHOe 3HaueHuWe cuibl Toka I(t), A; lp — ammuutyna
0-oif rapmoHuKH TOKa, A; lo/2 — mocTosiHHAs cocTaBistomas Toka, A; I — am-
IJTUTYyAa N-0f TApMOHMKHU TOKa, A.

OneHnM CUITy 3JIEKTPUYECKOro Toka, mporekaroriero B [1I'0O, ucnonb3ys
pe3yJbTaThl CIIEKTPATBHBIX UCCIICIOBAHUN XapaKTEPUCTUK JICKTPUIECKOTO TO-
Ka, MpeACcTaBlIeHHbIe B padoTe [2]. [ 4nCIeHHON OLEHKU CpeaHEKBaapaTHy-
HOTO 3HAQYEHUS CUJIbI SJIEKTPUYECKOIO TOKA MCIOJIb3yeM CIEKTp, MPECTaBICH-
HBIW Ha puc. 2 [2].
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Puc. 2. Cnektp a5ekTprueckoro Toka, nporekaromero yepes [1I'O

Juckpernzanuto auamnazona yactor 0 — 1,2 k[’ BeImonHuIM ¢ marom
10 T'u. 3mepuB Ha cneKTpe aMILIUTY/bl TAPMOHMK HAIPSDHKEHUS, PACCUUTAIIN
aMIUTUTY/Ibl TAPMOHUK TOKA C YY€TOM CONPOTUBIICHHUA IIYHTA. Y UUTHIBASI, UTO B
aHAJIM3UPYEMOM CIEKTpE OTCYTCTBYeT MHGpopMaius o0 aMIUIUTyJAe HYJEBOi
TFapMOHUKHM TOKa, & YPOBEHb CIEKTpa IIyMa 3aBHCHUT OT YCJIOBUW MPOBEACHHUS
npoiecca o0paboTku [2], 3a aMIUIUTYy HYJIEBOW TapMOHMKHU TOKa MPHUHSIIH
CpelHee 3HaUeHUE YpOBHS criekTpa myma, paBHoe 0,098 A. IlpousBeneHHblil O
dbopmyie (1) pacuer nan cpeTHEKBAIPATUUHOE 3HAYECHUE CUITBI DJIEKTPUIECKOTO
TOKa, paBHOE 6,763 A, 4TO COOTBETCTBYET IUIOTHOCTH 3JEKTPUUYECKOTO TOKa
0,414 A/cM® M XOpOMLIO COTJIACYETCS C DKCIIEPUMEHTAIBHBIMU JAaHHBIMH. Pac-
XOXKJIEHUE KCIEPUMEHTAIBHBIX JAHHBIX MO MJIOTHOCTH TOKA C PACCUUTAHHBIM
3HAQYEHHUEM COCTaBIISIET 3,5 %.

Takum 00Opa3zom, HECMOTpSA HA CIIy4allHBIA Xapakrep (PU3MYECKUX MPO-
neccoB, nporekaromux B [II'O, ciiydaiiHblii CUTHAN 3JIEKTPUYECKOIO TOKA Kak
Ha KOPOTKHUX, TaK U HA OTHOCHTEJILHO MTPOJIOJKATEIBHBIX HHTEPBAJIAX BPEMEHU
MO>KHO CUUTaTh CJIOXHBIM MEPUOAMYECKUM CUTHAJIOM, a CiiydailHble (u3nye-
ckue mnpoueccsl, nporekatomue B [1I'O, KBa3uaeTepMUHUPOBAHHBIMU CIIy4ail-
HBIMHM TTpoIieccaMu. XOPOIIIEE COrlacue pacyeTHbIX 3HaueHui Toauuasl [1I'0O u
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CHJIBI DJIEKTPUYECKOTO TOKA C AKCIIEPUMEHTAILHO MOTYYCHHBIMU JAHHBIMU yKa-
3pIBA€T HA JOCTATOYHYIO aJICKBAaTHOCTh TPEIJIOKECHHON (hHU3UKO-MaTeMa-
tuueckoit moaenu [1I'O peansHoMy mporieccy DUIL.
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Bompocy nmmnopro3amemienus B PecnyOnuke bemapyck nmpumaetcs mep-
BOCTEIICHHOE 3HA4Y€HWE, YTO IMPOJUKTOBAHO SKOHOMHEH BAFOTHBIX CPEJICTB.
SpkuM mpuMepoM SBISETCS pa3pabOTKa TEXHOJOTHH M3TOTOBJICHUS YEKH TOP-
MO3HOM KOJIOJIKH JIJIS JKEJIe3HOIOPOKHOTO TpaHcmopTa (puc. 1).

AHanM3 reoOMeTPUYECKHUX MapaMeTPOB ATOM JIeTaIl MoKa3ajl, YTO OHA MOXKET
OBITh M3TOTOBJICHA PA3HBIMU CIIOCOOAMH, @ UMEHHO CBOOOHON KOBKOM, BaJTb-
IOBKOM € MOCIEAYIONUM U3rHO0M YTOJIIICHHOTO KOHI[A M MTPOKATKOW Ha Mpo-
dbunupoBaHHo# onpaske. [Ipu ncnonb3oBanny cBOOOTHON KOBKU TpeOyeTcs
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