YcioBue

3amava 3. DeKTpocTaTudecKuii reHeparop.

DJIEKTPOCTATUIECKUIT TeHepaToOp — 9TO YCTPOHCTBO, B KOTO-
POM BBICOKOE TTOCTOSTHHOE HAIIPsIZKEHUE CO3/IaETCs IIPHU TTOMO-
I MeXaHNIeCKOro TepeHoca 3aps/ia.

B sroii 3as1ate MbI ipejjiaraeM paccMOTPETh YCTPOWCTBO J10-
CTATOYHO IIPOCTOro reHeparopa. OCHOBHOI 3JIEMEHT TeHepa-
Topa M300pakéH Ha pucynke 1 (Buj cb6oky u cBepxy). Ue-
ThIpE TOPU30HTAJIbHBIE METAJINIECKUE TIACTUHBI (YeTBEPTh
Kpyra) IPUKPEIIeHbl K JIJIEKTPUIECKOMY CTEP:KHIO U 06-
pas3yIoT JiBa OTIEIbHBIX KOHAeHcaTopa. Pamnyc Kpyra paBeH
R, paccrostine mexry miactutamu d (d < R). st paboTb
regeparopa TakyKe HeOOXOIMMa, IJIACTHHA U3 JIUJIEKTPHUKA C
JIIJIEKTPUIECKOI IIPOHUIIAEMOCTBIO €, KOTOPYIO MOYKHO yBHU-
neTh Ha pucyHke 2. [Imactuna »)kécTko 3akperiena. TosmmHa,
IJIACTHHBI TaKKe paBHa d. Kpome Toro ecTb NCTOYHUK TTOCTO-
SIHHOTO HampsizkeHust U 1 KouaeHcaTop 60/1b1moi émkoctu Cg
(Ha puCcyHKe He M3006pPayKeHbl ), Ha KOTOPOM HYZKHO TIOJIYIUTh
OOJIBIITYIO PA3HOCTH MTOTEHITNAJIOB.

Puc.1

U, -
KoHmMaxkmel |\

(k ucmoyHukKy
HanpsKeHus)
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duanekmpuka
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KOHMaKkmsl K
KodeHcamopy
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e B

Paboraer reaeparop CJIeyonuruM 06pa30M. ,HBI/IFaTeJH) Bpallla€T CTEP2KEHDb C IIJIaCTUHaMHU. B nexko-
TOprfI MOMEHT BpeMEHHU, IIJIaCTUHBI OJHOI'O M3 KOHAECHCATOPOB HaYMHAIOT 3aXBaTbIBaTb JAUIJICK-
TPpHUK, U, B TOT 2Ke CaMBbIii MOMEHT, IIJIaCTUHBI COCAUHAIOTCA C UCTOYHUKOM HaIIPAZKEHUA, HAa9UHa-

€TCd 3apsAdKa 3TOI'O

Puc.2

KOHJEHCATOpPa (KOHT&KTI)I CKOJIb34T 110 BHEIIHEMR CTOpPOHE H.HaCTI/IH). ILnacTunnt BpalllatoTCdA 10~
CTaTOYHO MEJIJICHHO, IIO9TOMY KOHIEHCATODP YyCIIeBacT 3apAJUTHCA 10 HaIIPAXKCHNA NCTOTHUKA Ul-
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B MomenT Bpemenwu, Korjia JM3JIeKTpUIecKas IJIaCTUHA 3all0JIHAET BECh KOHJICHCATOP, KOHTAKT C
HCTOTHUKOM OOpbIBaeTcsi. KoHeHCcATOp [BUTAETCS JAJbINe, U elé depe3 deTBepTh 000poTa (Kak
pa3 Torja, KOrjia JU3JIeKTPUK TOJTHOCTBIO BBIXOJIUT) COeIMHsIeTCs ¢ KoHjtercatopoM Cp U iepeiaér
eMy JacTh CBOero 3apsja. T.K. Ha cTep:KHe JiBa KOHJIEHCATOPa, TO 3a OJIMH 000POT CTPEXKHS UK
HOBTOPSIETCs ABaXKIbI. J1s1 orpeie IEHHOCTH, MbI Oy/IeM CJIEJINTh TOJIBKO 38 OJHUM KOHIEHCATOPOM.

1. Ilpenebperas ToJIIUHON CTEPxKHS, olpejiennTe éMKOCTh (5 KOHJEHCATOpa 0e3 JIN3JIeKTPHKA
un émrocth (', B c/lydae IMOJHOTO 3allOJTHEHUs JIUIJIEKTPUKOM. Jlajtee cuurtaiite 3TH BeJTHIHHBI
M3BECTHBIMU.

2. OHpe,ILeJII/ITe BeJIMYUHY 3apda Ha IIJITaCTHHE KOHAEHCaTOpa, B TOT MOMEHT, KOI'/Ila OH IIOJITHOCTBLIO
3allOJIHEH JUIJIEKTPUKOM.

3. znauaibHO KOHJIEHCATOP OOJIBINON EMKOCTH He 3apsizKeH. KaknM cTaHeT pa3HOCTh ITOTEHITNAIOB
Ug, 1ocjie 1mepBoro CONPUKOCHOBEHUSI C 3apsizKEHHBIMH TLJIACTIHAMU.

4. Tlokazxkute, uro B ciaydae Cg > (5, IUIACTUHBI MIePEIAIyT KOHJIECHCATOPY NPAKTHIECKU BECh
3aps.

5. Crepkenb BpalaeTcs paBHOMepHO ¢ 1epuogoMm 1'. Cuauras, 9TO PaBHOBECHOE DaCIIpe/lesieHne
3apsAJI0B YCTaHABIUBACTCA OYEHL OBICTPO, HAPUCYWTE TMPUOIU3UTE/TbHbIE I'PadUKN 3aBUCUMOCTH
BeJIMUMHBI 3aps/ia Ha OJHON N3 IIJIACTHH W PA3HOCTH IMOTEHIINAIOB MEXK/ Ty IIJIACTHHAME OT BPEMEeHH
B TeUeHNE Mepe020 noaroz0 obopoma crepxus (q(t) u U(t)). Oupenennre 3Hadenus 3apsja u
PA3HOCTHU TOTEHIMAJIOB B XapaKTePHBbIX TOYKax. OTCUET BpeMeHN HAYHUTE C MOMEHTA KACAHUS
IJIACTUHAMU UCTOYHUKA HAIIPZKEHUs. BBICOKOBOIBTHBIN KOHJIEHCATOP U3HAYAJILHO HE 3aPsAZKEH.

Hpumewarue. «IIpubausumervrnis epapur — epadur ompaxcarowutd cyms npovyecca, 6e3 MouHo-
20 NOCMPOEHUSA KPUBHLT U 0€3 cOONIEHUA MACUWMAOA, C OMMEYEHHDLMU TAPAKMEPHLMU MOUKAMU.
«Xapaxmeprnvie mowkus» - MoYKU, 8 KOMOPHIL CYUWECMEBEHHO USMEHAECMCA TOO NPOUecca.

6. N306pa3ure nmpubim3nuTe/IbHbIH TpaduK 3aBUCUMOCTH OT BPEMEHU SHEPTUN, HAKOILJICHHON B pac-
CMATPUBAEMOM KOHJIEHCATOPE, B TEUEHUE MIEPBOTO MOJIyTeproa JprkeHns. Onpeienre 3HAUCHUST
SHEPIrUU B XapaKTEPHBIX TOYKAX.

7. Hapucyiite npubsmsure/bHbIH rpadruK 3aBUCUMOCTHA OT BPEMEHHU MOIITHOCTHU, Pa3BUBAEMOI JBU-
rarejieM, KOTOPBIIl BpalllaeT oChb B TedeHHe IIePBOro MOJIyleproaa JABrKeHus. OpeennTe MOIIl-
HOCTb JIBUTaTeJls B IepBOil YeTBepTH nepuona P /4.

8. Ompeenre MaKCUMAIBHYIO MOITHOCTE Py .y, Pa3BuBaeMyto jpurarejeM. Haiiinre Ttak:ke oT-
Homenue Pyax/ Py /4, BbIpa3uTe €ro 4epes AusjieKTPUUecKyIo IIPOHUIAEMOCTD €.

9. 1o Kakoit MaKCUMAaJILHON PA3HOCTH MOTEHITUAIOB Uypyax1 MOXKHO 3apsinTh KoujeHcarop C'g?

g moctuxkenus OOJIBINMUX pa3HOCTEH MOTEHINAa-
JIOB, T€HepaTOP MOXKHO COCTABUTH U3 HECKOJbKUX
OCHOBHBIX 3JIEMEHTOB, BPAIAIONINXCS CUHXPOHHO

(puc. 3).

10. Ilycts B cucreme N 3yemeHToB. [locimemnnit co-  oumamme:
. (K ucmovHUKY

eqnuéH ¢ kougeHcaropoM C'g. ONUIIATE KPATKO  Hemeswenus) (/ /

NPUHITAI YBEJIUICHUS HAIPSIZKEHUsI B 9TOI CHCTeE-

Mme. Onpemennre, KaKuM OyIeT MaKCHUMAaJIbHOE Ha-

upsizkerane Uy, v Ha KoHjieHcaTope Cg B 3TOM cirydae?

nnacmuHa us npnacmuHa us
EY a,

o—— |
-
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Pemenune

3amava 3. DeKTpocTaTudecKuii reHeparop.

1. Tk. TOJ'IHLI/IHOfI CTepP2KHA MO2KHO HpeHe6peT{b, TO IJIOHIadb IIJIACTUH KOHJAEHCATOPa paBHA!

Torna mckomMble EMKOCTH BBIPAYKAIOTCS CJIELYIONUM 00Pa30M:

egg TR?
Cl = dO : 7T4 ) (2>
gy mR?

2. T.x. KOoH/IeHCATOD 3apszKaeTcsd 0YeHb OBICTPO, TO

¢ = CU;. (4)

3. Ciemyer 3aMeTUTh, YTO IIPU COIMPUKOCHOBEHWH C KOHJIEHCATOPOM OOJIBIIONW EMKOCTH, MEXKLY
IJIACTUHAMHU OOJIbIIIE HET JIUIJIEKTPUKA, II09TOMY EMKOCTh, PACCMATPUBAEMOI'0 KOH/IEHCATOPa paBHA
Cs. Ilpu mapasmenbHOM COeIMHEHNN KOHAEHCATOPOB, 3aPsIIbl PACIPEIETIATCA TaAKIM 00pa30M, UTO
Pa3HOCTH MOTEHITUAJIOB MEXK Iy X OOKJIaIKaMu Oy/IeT ojiHa 1 Ta Ke. [IycTh mociie conpukocHOBeHU s
Ha KOHJIEHCATOPE OCTAJICS 3apsi/l ¢|, a Ha KOHjeHcaTrope 6oJbIoit éMkocTu 3apsas (). Torma:

4 Q1
CQ_CB7 (5)

N3 3akoHa coxpaHeHUs JEKTPUIECKOTrO 3apsjia CaeyeT, 9To:

¢+ Q1= q. (6)
Pemast ypasuenust (5) u (6), mosaydnm:
Cp
R A— 7
e res 7

TOI‘,IL& Hallpd>KeHne Ha BbICOKOBOJILTHOM KOHJJIEHCaTOpe:

Q1 q1 U,

Ug = 2L = — .
B=Cp  Cp+Cy Cp+C,y

4. TIpeobpaszyem Bbipazkenue (7) K BHILY:
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1 C
lefh'—cth 1—0—2 . (9)
1+ -2 B

Cp

Buaum, aro npu Cg >> Cy Q1 = ¢;.

5. Ilpu conpuKoCHOBEHNN C UCTOYHUKOM HAIPAKEHUS Pa3HOCTD MOTEHITUAIOB MEXK Ty TIJIACTUHAMU
OYeHb OBICTPO CTAHOBHUTCA paBHO# Uy M ocTaércs MOCTOSAHHON JIO0 TeX IOP, IMOKa IJIACTUHBI CO-
eJIMHEHbI ¢ UCTOYHUKOM, T.e. 10 MoMeHTa T'/4. 3areM €MKOCTH KOHJEHCATODA HAYMHAET JTMHEHHO
YMEHBINATHCS, 3apsJl He U3MEHeTC s, T.e. HallpsizkeHue Bo3pactaeT. HarpsizkeHne o6paTHO 1IpoIop-
MUOHAJIBLHO éMKocTH. [[oaToMy Hampsizkerue OyieT BO3pacTaTh 110 THIEPOOoJIe 10 3HATCHUS:

UQZU]__:Ulg. (10)

[Tocsie conpukocHOBEHMSI ¢ KOHJIEHCATOPOM HAIIPsI?KEHUE MPAKTHIECKM MIHOBEHHO OITYCKaeTCsl JI0
snavennst Us = Up. 3aTeM pa3HOCTh MOTEHIINAJIOB HE M3MEHSAETCs BILIOTD JI0 CJIeIYIOMEro COMpu-
KOCHOBEHUSI C UICTOYHUKOM HaIPSI?KEHUSI.

'paduk 3aBuCHMOCTH PA3HOCTU MOTEHIMAJIOB MEXKJIy IJIACTMHAMU OT BPEMEHM IIPEJICTABJICH Ha
pucyske 1.

Hewmnoro npyras cutyarnus ¢ 3apsjaom. [Ipw cOnprKOCHOBEHUM ¢ MCTOYHUKOM HAIPAXKEHUA, Ha
IJIACTUHAX IPAKTUYCCKHU CPa3y MOABIACTCA 3apay

qo = CxUL. (11)

BareM, T.K. EMKOCTh JIMTHEWHO YBEJIMIUBACTCS, 3aPs/l JHHEHHO BO3PACTAET /10 3HATEHUSI

¢ = ChU1 = qoe. (12)

[Mocsie orcoeuHeHnsi OT UCTOYHUKA, B TEUEHHE CJIEJYIOIIEll YeTBEepTH EePUOJIa 3apsiji OCTaéTCs
IIOCTOAHHBIM, a 3aTeEM, IIOCJI€ COCMHCHNA C BBICOKOBOJIBTHBIM KOH/JICHCATOPOM PE3KO yYMEHbIIaeT-
cst 10 3Hadenns ¢; (M. myHKT 3.) st onpesesennst ¢ BOCHOJIb3yeMcsi Pe3YJIbTATOM MyHKTa 3.
[Toacrapmss suadenue (7) B ypasaenue (6), HOIYIHM:

Cp Cy

% \_. & 13
ot Cy) Lt (13)

Q1:Q1 1

FpachK 3aBUCUMOCTHU BCJIMYNHBI 3apsd/a Ha O,ZLHOIL/'I u3 IJIaCTHUH OT BpeMeHHU IIPeJCTaBJICH Ha PH-
cyHKe 2.
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0 T/4 T2 3T/4 T

Puc.1

14

6. YTobbl mmocTponTh TpauK 3aBUCUMOCTH MOIITHO-

q CTH JIBUTATEJI OT BPEMEHHU, TIOJIE3HO IIPOCIeINTh, KaK
g, M3MEHsIeTCsI SHePrud HaKOIJIeHHas B KOHJEHCaTope.
Cpasy mocjie CONPUKOCHOBEHUsI ¢ UCTOUYHUKOM, dHEP-
I'Usl JOCTUTAeT 3HATCHUS
CLU?
qy- E, = 221
7 | 2
QI | . [
1

0 7T/4 T/ 37/4 T (4
9Ta OHEPIrugd IOCTYIIacT U3 MCTOYHHKa IIOCTOAHHOI'O HAIIPAXKEHHA WU JBUTaTE/JIb B 3TOM IIPpOIEC-

Ce HEe ydJaCTBYET. 3areM EéMKOCTD KOHJZI€EHCaTOPpa Ha4YMHaeT JUHENRHO BO3pacCTaTb. B KOHIIE HepBOfI
YEeTBEPTHU IIEpUO/Ia, SJHEPIUsd CTaHET paBHOﬁI

U2
2

E1 = €E0

(15).

BareM, Ipyu HEM3MEHHOM 3apsijie, EMKOCTD OYIeT YMEHBINAThCA. DHEPIUs KOHIeHCATOpa OyIeT BO3-
pacTaThb 10 IUIEepOOTHIECCKOMY 3aKOHY JI0 3HAUEHUST

Q% 2
Ey=— =¢"F
2 20, g Ly

(16).
'paduk 3aBuCHMOCTH SHEPIUU OT BPEMEHU IPUBEJIEH HA PUCYHKE 3.

7. T.K. B mepBoii 4eTBEepTU TEPUO/A SHEPIUs BO3PACTAET JMHEHHO, TO MOIIHOCTH, pa3BUBAEMAast
JBUTATEEM MTOCTOSHHA U PaBHA!
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(17).

Bo BTOpOil YeTBepTH SHEPTrUs BO3pACTAET HEJTUHEHHO. MOITHOCTD TaKxKe HeJTMHEHHO Oy1eT Bo3pac-
TaTh JI0 HEKOTOPOT'O 3HAUYEHUS P .y, BEJIMYIMHA KOTOPO OMpeJIeseTcs B CAeIyoneM IyHKTe.

['pacduk 3aBUCHMOCTH MOITHOCTU OT BPEMEHU IIPUBEJIEH HA PUCYHKE 4.

P

|
l -

L] 1
8. Lyt mpoCcTOTHI paccyKJIeHuil, B 9TOM ITYHKTE BpeMs HAYHEM OTCUUTHLIBATHL C MOMEHTa, KOT/ia

KOHJICHCATOD TIOJIHOCTBIO 3AI0JTHEH JUIEKTPUKOM, T.€. PACCMOTPHM HCKJIIOYATEIHLHO BTOPYIO HUeT-
BepTh nosytepuoa (or 1'/4 1o T)/2 ). EMKOCTB 3a 9TO BpeMst JTMHEHHO

yMeHnbInaercd oT 3Hadenns C 10 Cy, T.e. 3aBUCUMOCTH EMKOCTH OT BPEMEHU MOXKHO IPE/ICTaBUTD
B BUJIE:

SHavenne OCTOAHHOMN g OoIIpeaejIinM I1032Ke.
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Torna sueprusi, HAKOILIEHHAS B KOHJIEHCATOPE, BHIPA3UTCS CJICLYIONUM 00PA30M:

@ i
T 20 2(Ci—€-1) (19)

Besmuuna 3apsiia g onpejieniena ypaBHeHueM (4) U 0CTaéTCsi MOCTOSTHHON HA PACCMATPUBACMOM
BPEMEHHOM IIPOMEKYTKE.

MormHocTh paBHA 1EpBOit Tpou3BOIHOI sHepruu (19) mo BpemeHu:

_dE @i & (20)

P=w=73 (Cy —€-1)?

BI/I,Z[I/IM, 9TO MOHIIHOCTB ITOCTCIIEHHO BO3paCTa€T U MaKCHUMaJIbHOE 3Ha4YCHHE IIPUHUMaET B KOHILE
paccMaTprUBaeMoOro HaMu poMexkyTka Bpemenu (t = T'/4).

st onpenenienust € ucnosibdyeM Tor dakt, uro npu t = T'/4, éMkocTb craHoBUTCS paBHOi Cy:

CQZCl—g'T/ZL = 52%(01—02) (21)

[Toacrapiss B ypasuenue (20) snavenue & u t = T'/4, nmoxyunm 3HaYCHIE MAKCHMAJIBHON MOIITHO-
CTH:

4
max — 2 2
O A R
2
st onpeiesiennst OTHOMEHUST Pryax /Py /4, HOJICTaBUM B ypaBHeHue Jyisd Py /4 Belpazxkenus Fy = %
u Fy, = eFy, nonydennnie B myakTe 6, a B (21) 3navenne 3apsna ¢ = C1U;.
BenmomunMm takzke mpo To, uro C = €Cy. Torma jijist HCKOMOTO OTHOIIEHUST TTOJTY THM:
P
T 2 (23)

Py

9. Tlocste 1IepBoOit TOJIOBUHBI [TEPHOJIA, PA3HOCTDH MOTEHIIMAIOB MEXK/Iy IIJIACTUHAMU BCerja OyaeT
pasua Us = Uje (dbopmyia 10). ITosromy oueBnro, uro Konjencatop Cp MOXKHO 3apsiiUTh JT
HAIIPAXKEHUS

Umaxl = U18 (24)

10. Jlerko 3amMeTuTH, YTO B TAKOH CHCTeMe IPU CHHXPOHHOM BPAINEHUH ILJIACTUHBI [IEPBOIO dJIe-
MEHTA MEPECTAIOT KACAThCS IJIACTUH BTOPOTO JIEMEHTA B TOT MOMEHT, KOIJIa MEYKJLY MOCJIE IHUMU
HAXOJIUTCS JINFJIEKTPUK. T.e. IJIACTUHBI BTOPOT'O 9JIEMEHTa B 9TOT MOMEHT 00pa3yioT KOHICHCATOD,
€MKOCTb KOTOPOT'O B € pa3 00JIbIlle eMKOCTH KOHJIEHCATOPa, 00Pa30BAHHOTO IIACTUHAMU HEPBOIO
ssieMenTa. [loaToMy, Kak U B cjydae ¢ KOHJICHCATOPOM OOJIBINON €MKOCTH, 3apsi/ibl OYIyT MEePEeHo-
CUTBHCS Ha TJIACTUHBI BTOPOTO 3JIEMEHTA.
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I[TospoGHoe paccMOTpeHue IUKJIOB — HenpocTast 3ajada. OaHako Jyis oupeesneHus Upay y 1ocTa-
TOYHO 3aMETUThb, YTO IIJIaCTUHBI II€PBOT'O KOHJACHCATOPA ABJIAIOTCIA <<CBO€06pa3HbIM>> NCTOYHUKOM
HallpdzKeHud, aHaJIOTUIHOI'0 PaCCMOTPEHHOMY paHee. TO.HBKO Hallpd>KEeHHne Ha €ro KJIEMMaX B &
pa3 Gosbite (Uje).

[IpoBoisg aHaIOTHYIHBIE PACCYKJIEHUS JIJIT OCTAJIbHBIX JIEMEHTOB, 3aKJ/II0YaeM, UTO KOHJIECHCATOD
Cp, COEUHEHHBIN € TOCIEIHIM 3JIEMEHTOM, BO3MOXKHO 3aPAUTh JI0 HAIIPAXKEHUA

UmaxN - 5NU1‘ (25)
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