-1 Pe3ucTopbl 1 KOH/IeHCATOPHI

VYciioBue

3anaya 10-1 Pe3ucTtopbl 1 KOH/IEHCATOPHI.

Bam 10/2KHBI OBITH XOPOIIIO U3BECTHBI 3aKOHBI MAPAJIICBHOTO U TOCIEI0BATEILHOTO COEINHEHIS
PE3UCTOPOB M KOHJECHCATOPOB. A He mpoboBam i Bbl coemHNTh MapaiebHO KOHICHCATOD U
pesucrop?

[Ipubopsr u obopymoBanue: KougeHcaTrop eMKOCTbio 100 MK®D, j1Ba OJMHAKOBBIX PE3UCTOPA, MYJIb-
TUMETD, K04, barapeiika 4,5 B, coequHuTebHbIE TIPOBOJIA, CEKYHIOMED.

Cmpozo cobarodatime noaspHocmMs NOOKAIOUEHUS KOHOEeHCamopa 80 6cex udmeperusx!
Myavmumemp ucnoavb3yiime moavKo 8 PEHCUME USMEPEHUS HANPAHCEHUS!

Yacts 1. Bpemst ycTtaHOBJI€eHUS TOKA.

Cobepure 3JIEKTPUYECKYIO II€lb, MOKA3aHHYI0 Ha pucyHke. lIpm 3ambikanmm Kioda, Tpedyercs
HEKOTOPOEe BpeMsi, YTOOBI B IeIM YCTAHOBUJICH MOCTOSHHBIN TOK. 1.1 V3Mepbre 3aBucumocTn Ha-
npskKeHus Ha pesuctopax R; m Rp or Bpemenu npu 3amblkanuu 1eru. [locrpoiite rpaduku mo-
JIy9eHHBIX 3aBucumocTeit. 1.2 Onpeenure 1o 3TuM rpaduKamM XapakKTepHOE BPEMsl YCTAHOB/IEHUST
TOKa&

Ymobvl 06BACHUMD NOAYHUEHHDLE 3A6UCUMOCTNU, 6AM 1eob-
T00UMO nposecmu donoarumenvrle USMEPEHUA. He 3sa-

bydome 6 KaHcAOM NYHKME HAPUCOBAMD UENDL, KOMOPAA C
UCNOADB30BANACH BAMU OAA udmepenul. Tlocae kaxcdozo

UBMEPEHUA KOHOEHCAMOP CAEdYem pa3padums.

Yacrtp 2. [IapameTpbl 3JIEMEHTOB IIelieii. R R
1

2.1 BapsuTe KOHJIEHCATOP, a 3aTeM pa3psizKaiiTe ero 1e-
pe3 MyJIbTUMETD, OJHOBPEMEHHO H3Mepss 3aBUCHUMOCTD
HAIIPsiKeHUsT Ha KOHJeHcaTope oT BpeMenu. [loctpoiite |

rpaduk nogydennoit 3asucumoctu. 2.2 Vcmonb3ys 1mo- I o/c
JIYYEHHbIE JJaHHBbIEC, paCCLH/ITafITe COITPOTUBJIEHUE MYJIBTU- |

Merpa. 2.3 llpu nanpsekenusx 6osbine 3 B 3amerna pas-

psijika KOHJIEHCATOpa Yepe3 camoro cebsi (TOK yTeuKH).

Ornennre conpoTuBIenre KOHJIEHCATOPA B TIPU HaIPsZKe-

Hun Oosibitie 3 B. 2.4 VI3mepbre 3aBUCUMOCTD HAIPsZKEHUs Ha KOHJIEHCATOPE IIPU €ro pa3psijiKe
yepe3 pesuctop. [locrpoiite rpacduk nmoaydennoit 3apucumoctu. Paccuuraiite compoTuBieHue pe-

3UCTODPA.
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YHacts 3. Teoperuydeckas.

3.1 Bamnummmure ypaBHEHWs, OMUCHIBAIOIINAE MTPOIECC YCTAHOBJICHUS TOKA B IEINHN, WCCIEIOBAHHOM
Bamu B dactu 1. [Tocrpoiite nmpumephbie rpaduku (TeopeTnveckne) 3aBUCHMOCTeN HAIPsZKEeHUIT
Ha R; u Ry oT BpeMeHU IpU 3aMbIKQHUH IEMH. YKayKUTe XapaKTepHble TOUKU TUX I'pauKoB.
Paccuuraiire xapakTepHoe BpeMs ycTaHOBJIeHUs ToKa. CpaBHUTE €ro ¢ 9KCIEePUMEHTAJbHbIM 3Ha~
JeHHeM, IOJIyUeHHBIM B dacTu 1. 3.2 YKaxKuTe OCHOBHBIE NPUYUHBI BO3MOXKHBIX PaCXOKICHUI
MEXKJTy TEOPETUIECKN W SKCIEPUMEHTATbHBIMU JTAHHBIMU.

Pemienue

3amaua 10-1 Pe3ucTopbl 1 KOHIEHCATOPHI.

Yactp 1. Bpems ycraHoBJieHns TOKa. "

Teopust mporteccoB IPOTEKAONMNX B JaHHON eI II0APOOHO :_ :I

paccmorpeHo B 3ajada 10-3 Teopermyeckoro Typa. ITosromy R
3716Ch IIPUBOIATCH TOJIBKO SKCIEPUMEHTAJIBHDBIC JAHHBIC U Pe-
3yJILTATbl UX 00PAOOTKH.

B Tabnuie 1 npuBejieHbl pe3y/ibTaThbl U3MEPEHUN HAIIPSXKEH Ui |I 3/
o
Ha PE3UCTOPaxX B IIPOIECCE 3apAJKA KOHIEHCATOPA. |'

3aBMCHMOCTH HANPAMEHNA Ha PEIMCTOPAX OT BPEHEHK
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Tabaumna 1.

Ha Rl Ha R2
U MB | T, cex | Uy MB | T cex
200 5,58

4500 | 2,09 400 11,60
4300 7,69 600 17,88
4100 13,58 | 800 24,90
3900 19,80 | 1000 | 33,80
3800 | 23,40 | 1200 | 43,58
3700 | 27,50 | 1400 995,89
3600 | 31,80 | 1600 70,12
3500 | 35,70 | 1700 | 80,90
3400 | 39,90 | 1800 | 92,55
3300 | 45,60 | 1900 106,58
3200 50,08 | 2000 125,14
3100 57,10 | 2100 152,89
3000 | 64,50 | 2200 207,80
2900 72,56 | 2250 282,56

2800 | 81,62
2700 | 92,68

2600 | 105,09
2500 | 122,38
2400 | 148,59
2350 | 165,68
2300 | 191,60
2250 | 236,81
2230 | 299,90

Ha rpaduke mposeienbl KacaTeabHble K TpaduKaM B HATaIb-
Hbl€e MOMEHT BPEMEHHU, ITO3BOJIAIOIIUE IIOJIYIUTDb 3HAYCHUA XapaKTEPHOI'O BPEMEHU 3aPAIKU. B JdaH-
HOM cJIydae OHO cocTaBJjsieT mpumMepHo 60 c.

N3 rpadukos ciegyer, 9To mpe/ie/ibHbIe 3HaUCeHUs HAIIPSIKEHUI IPUMEPHO PABHBI, CJIEI0BATEILHO,
COIIPOTUBJIEHNST PE3NCTOPOB PABHHBI.

Bostee Tounblie 3HaveHNsT XapaKTEPHBIX BPEMEH MOYKHO TIOJIyIUTh, €CJIU OCTPOUTH IPAMDUKU 3aBU-
CUMOCTEN B TOJIYJIOTapU(PMUIECKOM MaciiTabe, TO eCTh 3aBUCUMOCTH Jiorapudma OTKJIOHEHUS OT
craronapuoro 3uadenus In |U — U| or Bpemenn. Hiuzke mokasausl 9T rpaduku.
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y = -0,017641x + 7,726571

JlnHeapusauuns 3aBucumocTen

In(U-UcTt)

0 20 40 60 80 100 120 140 160

Bpems, Cc

Kaxk Bujro, rpaduk s 060uX HAIPSZKEHUH TPAKTHIECKNA COBIAJIAIOT, ITO MOJHOCTHIO MOITBEP-
JKJIaeT BBIBOJL O TOM, UTO XapaKTepHbIe BpEMEHa YCTAHOBJIEHUsI PABHOBecHsl COBIaMa0T. M3 9ro-
ro rpadguKa CJIeyeT, 9T0 XapaKTepHOe BpeMsl YCTAHOBJIEHUs JJIsI JAHHBIX 3aBHCUMOCTeH paBHO
To = 56,7c. CrenoarebHO, 3P HEKTUBHOE CONPOTUBIIEHNE Yepe3 3aBUCHMOCTb CKOPOCTH M3MeHe-
HIsI HAIIPsiZKeHUsI OT Hampsizkenus y = -0,0178x + 39,774y = 0,0172x - 38,096 40 35 30 ¢ /25 mB
20 (dU/dt) 15 10 5 0 010002000300040005000 Bpemst , ¢
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KOTOpOe MJIeT 3apsjiKa KoHjeHncaropa pagHo R* = 5 = 5,67 - 10°0m = 0,57MOm

Eme ogauM crrocoboM pacdeToB SIBJISETCA M3YUeHHe 3aBHCHMOCTEl CKOPOCTel M3MEeHeHUsT Halpsi-
JKeHUit AA—(t] OT camoro Harpsizkenus. [Ipn TakoM 1moaxoae KoapuuenTs HaKJI0Ha 0OPATHBI XapaK-
TEpHBIM BpPEMeHaM yCTaHOBJieHUsi paBHOBecusi. Cireytonuii rpaduk UTIOCTPUPYET ITOT MTOIXO/.
Kaxk BujgHO, 1 5T0T c1riocob jgaeT nmpaBMIbHOE 3HAYEeHNe XapaKTepHbIX BpeMeH. OHAKO, Oreparius
YUCJIEHHOTO AudDepeHIInPOBaHNs TPUBOIUT K JTOCTATOTHO OOJIBIITIOMY Pa3dpocy TOUYeK IrpapuKoB.

[TosTomy B jasibHefiiemM Mbl OyJieM UCIOJIB30BATH MOIy/I0rapudMuIecKuii Macirabd

YHactp 2. [lapameTps! 3jieMeHTOB 1iernieii. Pe3yibraTsbl n3MepeHuili 3aBUCHMOCTU HAITPSIZKEHU s
Ha KOHJIEHCATOPE OT BPEMEHH IIPH Pa3psjIKe depe3 MyJIbTUMETp IpuBeeHbl B Tabsmie 2. Tabaumna
2.

U t InU U t InU

4700 | 9 8,4553 | 3650 | 227 | 8,2025
4650 | 16 | 8,4446 | 3600 | 241 | 8,1887
4600 | 24 | 8,4338 | 3550 | 254 | 8,1747
4550 | 32 | 8,4229 | 3500 | 268 | 8,1605
4500 | 42 | 8,4118 | 3450 | 282 | 8,1461
4450 | 50 | 8,4007 | 3400 | 296 | 8,1315
4400 | 59 | 8,3894 | 3350 | 312 | 8,1167
4350 | 69 | 8,3779 | 3300 | 326 | 8,1017
4300 | 78 | 8,3664 | 3250 | 341 | 8,0864
4250 | 89 | 8,3547 | 3200 | 356 | 8,0709
4200 | 99 | 8,3428 | 3150 | 372 | 8,0552
4150 | 110 | 8,3309 | 3100 | 388 | 8,0392
4100 | 120 | 8,3187 | 3050 | 404 | 8,0229
4050 | 132 | 8,3065 | 3000 | 421 | 8,0064
4000 | 141 | 8,2940 | 2950 | 438 | 7,9896
3950 | 153 | 8,2815 | 2900 | 455 | 7,9725
3900 | 166 | 8,2687 | 2850 | 473 | 7,9551
3850 | 177 | 8,2558 | 2800 | 491 | 7,9374
3800 | 189 | 8,2428 | 2750 | 509 | 7,9194
3750 | 202 | 8,2295
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['paduku oy deHHON! 3aBUCHMOCTH B OOBITHOM U MOJIYI0rapuMIIECKOM MACIITA0e TTOKA3aHbI Ha
CJICAYIOIIEM PUCYHKE.

3Rz e vy TR

4

Paspagka yepes MynbTUMETp

Ha rpadwuke B nosmynorapudmMudaeckoM Mac-
mrabde BUIHO, ITO KOIDPUIIMEHTHI HAKIOHA
Ha ydJacTKax OOJIBIIIMX UM MaJjbIX HaIpszKe-
HUN OTIMIAIOTCST — 9TO MTOKA3bIBAET HAJTHINe
YTEUKH TOKA dYepe3 caM KOHjieHcaTop.. Tak
[IPU MAJIbIX HAIpsKeHUs KodhhuimeHT Ha-
kiona rpaduxa pasen 9,98 - 1074 ¢! Cre-
JIOBATEJIbHO, HA ITOM yUYaCTKe XapaKTepHOe
BpeMsa paspsaaku pasao RyC = 1,00 - 103 c.
Tak xkax C' = 100 Mk = 1,0 - 107* P, TO co-

IIPpOTUBJICHUE MYJIbTUMETDa

-+
I

In

0 100 200 300 400 500 600

BpemMA, ¢ RV = 1,00 . 107 OMm = 10 MOwm.

Ha ywacTtke GosibImx HampsizKeHUI BpeMsi paspsiIKU OKa3biBaeTcsd MeHbIne 31ech RC' =~ 800 c.
CurietoBaTeIbHO, 00IIIEe COIPOTHURIIEHIE BOJIbTMETPa U KoHIeHcaTopa paHo R = 8,0 MOwm. [Tostum
JIAHHBIM MOYKHO OIEHUTDH COIPOTHUBJICHHE PE3UCTOPA

1 1\ !
Ro=|—=——] =~40MO
C R RV M

3aBUCHMOCTD HAIPSI2KEHUs HA KOHJIEHCATOPE OT BPEMEHU TP Pa3PsIKe Yepe3 PE3UCTOP MPEJICTAB-
JleHa B Tabsuie 3 U Ha CJIeyioneM rpaduk B IMOJIyI0rapiudMUIecKoM MaciiTade.
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Paspsagka 4Yepe3 pezucrop

8.0

7.5

7,0 4

6,5 1

In(U)

6,0 4

5,54

5.0 1

4,51
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BpeMs, ¢

Tabmumna 3.
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UemB | Tcek | In(U)
2200 1,29 7,696
2100 8,10 7,650
2000 13,89 | 7,601
1000 | 18,88 | 7,550
1800 | 24,25 | 7,496
1700 31,03 | 7,438
1600 37,89 | 7,378
1500 4489 | 7,313
1400 52,83 | 7,244
1300 60,68 | 7,170
1200 | 69,89 | 7,090
1100 79,63 | 7,003
1000 89,32 | 6,908
900 101,83 | 6,802
800 114,47 | 6,685
700 129,00 | 6,551
600 146,00 | 6,397
500 167,00 | 6,215
450 178,00 | 6,109
400 192,00 | 5,991
350 207,00 | 5,858
300 223,00 | 5,704
250 243,00 | 5,521
200 268,00 | 5,298
150 208,00 | 5,011

B nmamHOM ciiydae TOYKM MOYTH UIAEATbHO JIETJIN Ha MPAMYIO, CJIeI0BATE/IHHO B JAHHOM CIIydae
COITPOTHUBJIEHHUE Pa3PsIKU IOCTOSTHHO. Bpemst pa3psijiku, HailJleHHOe 110 HAKJIOHY I'paduKa OKa3bl-
BaeTcs pasHbIM 1,1 - 102 ¢, cieoBaTeIbHo, COIPOTUBIICHNE TAPAJIICIBLHO COSTUHEHHBIX PE3HCTOPA,
u BoabTMeTpa paBHo R; = 1,1 MOwm. ConporuBiienne pe3sucTopa MOXKHO PpacCIUTaTh 10 (hOpMyJIe

1 1\
Rp = (_ — —) ~ 1,2 MOwm

COI‘J’I&CHO, TEOPETUIECKUM PacdYeTaM SCb(beKTI/IBHOG COIIPOTUBJIEHUE 3apPAJKHN B JIBa pa3a MEHBIIIE
Y9EeM COIIPOTHUBJIEHUE Ka2KJ/I0I'O U3 PE3UCTOPOB, 9TO XOPOHIO IIOATBEPAMNJIOCH IKCIIEPUMEHTAJILHO.
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