YcioBue

aganue 2. DjleKTpuiecKnue KavdeJiu.

B »Toit 3a7a1e Mbl nipetaraeM Bam paccMmorpers Kosiebanust B LO-KOHType ¢ ITepeMeHHOl eMKO-
cThio. Ilpr HenmpepbIBHOM M3MEHEHHH €MKOCTH KOHJIEHCATOPAa, OIMCAaHe KOJebaHUil B KOHTYpPE —
odeHb Oosbiag rnpobsema. [losromy B JaHHON 3a/1a9¢ EMKOCTD OY/IeT U3MEHATHCS TOJIBKO B OIIPe-
JieJIeHHbIe MOMEHTBI BPEMEHU U Ha, OIIPEIeJICHHYIO BEJIMIUHY, UTO CYIIECTBEHHO OOJIEIIUT U3y YeHne
TaKOU CUCTEMBI.

KosiebarenbHbIfl KOHTYP COCTOUT U3 KOHJIEHCATOPA, EMKOCTH KO-
TOPOI'O MO2KHO U3MEHATDH, YBEeJINYUBasd NI YMEHbIIad PaCcCTOAHUE
MexKAY IJIaCTUHaM#u, U KaTYIIIKKW C UHAYKTUBHOCTBIO L, COIIPOTUB-
JIEHHEeM KOTOPOil MOXKHO Tiperebpedsb (puc. 1).

Puc.1

Yacts nepsag. Toauok . **

B navasbHbIil MOMEHT BpeMeHl eMKOCTh KOHJleHcaTopa pasua Cj,

a paccTosgHue MEeXKJIy IIacTuHAMu paBHO d. B KOHType Bo30y K 1a-

10T KoJiebanus. B MOMeHT BpemeH, Korjia HAITPsA2KEeHne Ha KOHJIEHCATOPE JIOCTUTaeT MaKCHMAJILHOTO
3HAYEHNs, PACCTOSTHIE MEYK/Iy TIJIAaCTUHAMI MTHOBEHHO YBEJINYINBAIOT HA HEKOTOPYIO MAJIYIO BEJIH-
quay Az. O003HAYIM OTHOCUTETHHOE YBEJINUCHIE PACCTOSHISA MEXK/Ly ILTACTHHAMEI § = %.

1.1 HOKa}KI/ITe, 9TO IIpU TaKOM M3MEHEHUU PACCTOAHHA €MKOCTH KOHIEHCATOPa YMEHLIIACTCA Ha

Ty 2K€ OTHOCHUTEJIbHYIO BCJIMIUHY, T.€. 9TO A—CC = —0.

1.2 Onpejeure OTHOCUTETFHOE M3MEHEHNE HAIPsZKeHus Ha TiacTuHax U, TOTHOM SHeprun KoJjie-
b6arenpHoro Koutypa W u nepuoja kosebanuit T’ mpu TakoM HepeMeIeHnn.

Ecau usmenenus nexomopuix dsyr eesunun (Ax u Ay) m ux abcosmornbie 3uadeHus (r u y)
A

YZIOBICTBOPAIOT yPaBHEHMIO 12 = k¥, TO M3 9TOro MOXKHO CE/IATH BBIBOJ, UTO Y ~ k.

1.3 IlokaxkuTe, 9TO OTHOIIEHNE MAKCUMAIBbHOI'O HAIIPSIZKEHUSI Ha KOHJIEHCATOPE K IIOTHOI SHEPIun

KOHTYP& OCTaeTCA ITOCTOAHHBIM IIPU YBEJIUYCHNN PACCTOAHUA MEZKIY IJIACTHHAMMU.

1.4 IlokaxkuTe, 9TO MMPOU3BEICHUE KBaJipaTa Iepuo/ia KoJiedaHuil Ha TOJHYIO SHEPTIHIO TakKe He
U3MEHSETCS B TAKOM IIPOIIECCE.

Yactp 2. Packauka.

B sToit wacTu 3a/1a4m paccTosHe MeXK Iy IIacTHHAMU Oy1eM U3MeHATh HeoHokpaTHo. [lo-npexxnemy
Oy/ieM yBEJMYUBATDH PACCTOsTHUE MeXKIy miacTuHaMu Ha Az (6 = %) B MOMEHTBI BPpeMEHH, KO-
rJa HallpsKeHue Ha KOHJIEHCATOpe JIOCTUraeT MaKCHMaJIbHOIO 3HAYEeHHUs, HO B MOMEHTBHI, KOT/a
HallpsizKeHNe Ha KOHJIEHCATOPE CTAaHOBUTCS PABHBIM HYJIIO, TJIACTHHBI CHOBA CJBUTAIOT TaK, YTO

paccTodHue MeXKJ1y HUMU CTaHOBUTCA ITPE2KHUM.
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2.1 I[Iycts 0 = 0,01. Oupesenure, CKOJILKO BpEMEHN TOHAI00UTCS /TSl YBEJIMYEHUsI [IOJTHOW SHEPruu
B KOHTYpe B 10 pa3. Bripasure 310 BpeMms B IOJIHBIX Iepuoax Kojgedbanuit 1.

2.2 IlpeamomoKuM, 9TO UHIYKTUBHOCTH 00J1a/1aeT HeOOJIBINM corpoTruBieaneM [R. OmeHure, Ka-
KIM JIOJIZKHO OBITH 3HaUeHUe §, ITOOBI KOJIeOaHNs B KOHTYPE He 3aTyXaJIH.

Yacts 3. CO0i1 10 COIIacCOBAHUIO.

[Ipeamonoykum, 9To omneparus, MPOU3BOANMA BO BTOPOI YacTU 3a/1a9H, OCYIIECTBIISIETCS C YacTO-
TON HEMHOI'O MEHBIIeil, YeM yJIBO€HHasl YacToTa KoJieDaHuil KOHTYpa, T.€. IPOMEXKYTOK BpeMeHU!
MEKJIY JIBYMs TIOC/IEIOBATETbHBIME YBETMICHUSIME (MJIH YMEHBIIIEHUIME ) PACCTOSHUS MEKJLY IL1a-
CTUHAMU T = % + At. Tlpuuem At < Ty. KavgecTBeHHO ommIMTe 3aBUCHMOCTH MAaKCHMAJIHHOTO
HAIPSKEHUS Ha KOHJIEHCATOPE OT BPEMEHH U OIPEJIEJUTE IMPOMEXKYTOK BPEMEHU MEXKJLy JIBYyMs
[IOCTIEIOBATEIbHBIMUA MaKCUMyMaMu HalpsizkeHust. COnpoTHBIICHNE KATYIIKI PABHO HYJTIO.

Peinenune

Sananue 2. DiieKTpUdecKne KadeJiu.

Yacte nepBas. Tomuok. < /u>

Ob6o3HagnM ILIOIIAIb IJIACTHH KOHIeHcaTopa OyKBoit S. Torma ero eMKOCTD:

_ &

Co y

(1)

1.1 [Ipu yBemdyeHUn pacCTOSTHUS MEXK/y IJIACTHHAMHU Ha BeJuduHy AT, eMKOCTb KOHJIEHCATOPa
CTAHOBUTCA PaBHOI:

Eos
o — 00 2
YT+ Az )
OTHOCHTQHBHOC N3MCHCEHUUN €MKOCTU:
GG G d s
C() Co C() d+ Ax 1+ 71‘ d

[Ipuyem 31O cooTHOIIEHHE OY/IET CIIPaBETUBO IPHU JTIOOOM d.

1.2 T.x. nmepemerienrne MIrHOBEHHOE, 3apsJI Ha, KOHJIEHCATOPE HE U3MEHAETCH, II09TOMY:

ColUp = C1Un, (4)
T.€.
Co
Uy = an. (5)
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OTHOCUTEILHO U3MEHEHUE HallpA>KCHUNA:

AU Ui-Uy Gy

= 1=24. 6
U Uo Ch (6)
Berparkenns 11 sHepruii:
Q° Q°
Wy = . W, = 2 7
°Toc, T 20y @)
rjie () - 3apsiJi KOHJIEHCATOPA.
[TosTomy:
AW W1 — WO WO C'1
= =1—-—=1-——=0. 8
W W1 WI C'O ( )

[Tepuosbl Kosrebanuii B KOHTYpE JI0 U MOCJIe IepeMeleHrs PaBHbI COOTBETCTBEHHO:

TQ = 27'{'\/ LC[), T1 = 27'{'\/ LCl (9)

OTHOCHUTEJILHOE N3MEHEHUE:

AT Ty -1T, [Ch [ 1 1
= =4/=—-1=4/—— -1~ —=4. 1
T Th Co 140 2(S (10)

1.3 T.x. orHOCHTEIBLHBIE N3MEHEHNST HAIIPSIZKEHUST ¥ SHEPTUH OJIMHAKOBLI (BbIpakenus (6) u (8)),

TO MOKHO 3aIllUCaTh CJIe/IyIolIee paBeHCTBO:
AW W
AU U’
3 KOTOPOTO CJEyeT, YTO SHEPTHUs MPOIOPINOHAJIbHA HAINPIKEHNIO, a8 WX OTHOIIEHUE OCTAETCs
IIOCTOAHHBIM:

(11)

% = const. (12)

1.4 Ananorundno, ucnosb3ys Beipazkenus (8) n (10), mosywaem:

AW w

AT - AT (13)
T.e. W ~ T2, cenoBaTesbHo:

WT? = const (14)
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YHactb 2. Packayka. 2.1 [Ipu Bo3Bpalenun miacTuH Ha IEePBOHAYAIBHOE PACCTOSIHUE, SHEPIUs
KOHJICHCATOPa He M3MEHIEeTCd, T.K. 3Ta Olepallid IMPOBOJIUTCI MPU HYJIEBOM HAIPIXKEHUHN HA ILTa-
cruHax KoHjeHcaropa. [losromy nBa pasa 3a nepuo/ KoaebaHuii sHeprus ypesmanbaercs B (14 J)
pas3. KommdecTBo mepemerennii HAXOIUT U3 YCIOBUS:

(I+0)" =10 (15)
[Tosygaem:
In 10
=1 10 = ———==2314~ 231 16
n 08145 hl(l +(5) ) ( )

T.x. yBe/ImdeHne SHEPTUH IIPOUCKOIUT JIBAXKIBI 38 IIEPUOJI, TO BpeMs HeOOXOUMOE JI/Id YBEJINIEeHU
sHepruu B 10 pas:

t = gTO ~ 1167, (17)

2.2 T.k. conporuB/ienne HEOOIBINOE, TO Ha MPOTIKEHUN TTIOJIOBUHBI TIEPUO/Ia, HAIIPSKEHUE N3MEHS-
eTcsd 110 CUHYCOMJIaIbHOMY 3aKoHy. Toria cpeiHsas MOITHOCTD, BbIJeIsdeMasd Ha COITPOTUB/IEHUN:

(p) = 1 U 13

st mojiepaKanust KojiebaHuit HeoOX0IMMO, UTOObI YBE/JIUYEHUE SHEPrUU 3a IMOJIOBUHY IEPHUOIa
IIOJTHOCTHIO KOMIIEHCUPOBAJIO TEILJIOBbIE IIOTEPU:

102 T, CoU?
- max_ — — max 1
5 R 3 oWy 5—2 (19)
[TosTomy:
1 Tg
=—— 20
2 RCy (20)

YHactp 3. C60ii 110 coryiacoBanuio. lIpemnosioxkumM, 9TO B HaYaJbHBIN MOMEHT BPEMEHU BCe
MIPOUCXO/IUT TaK, KaK OBLIO OMMCAHO B IPEIBIIYIIX IMYHKTAX 3a/Ia91l. 3aTeM, T.K. YaCTOTHI HE COB-
[aJIAI0T, YBEeJINYeHNe PACCTOSHISA MEXK Ty IJIACTUHAME OyJIeT MPOUCXOIUTH He B MOMEHTBHI MAaKCH-
MaJILHOT'O HaIPszKeHus Ha KoHjeHcaTope. COOTBETCTBEHHO U SHEPIUS OYIET YBEIMINBATHCH HE TaK
gHaunTe/ibHO. C JIPyroit CTOPOHBI, IPU YMEHBIIEHUN PACCTOSHUS MEXKY ILJIACTUHAMU IIPU HEHY-
JIEBOM 3HAYEHUU HAIIPSZKEHUs HA KOHJEHCATOpe, SHEPrus Oy/IeT yMeHbIIaThed. B 1esom, sneprus
OyJIeT YBEJIMUUBATHCS JIO TEX 0P, MTOKa 3HaYCHUE HAIPAKEHUS Ha KOHJICHCATOPE IIPU YBEJIUICHUN
PACCTOSTHIA MEXK/Iy ILJIACTUHAME, Oy/1eT OOJIbIIe TAKOBOT'O MPU YMEHBINIEHUN PACCTOSHUS. 3aTeM
SHEPTHUA CUCTEMBI OyJIeT MOCTEIIEHHO YMeHbIaThcsd. MakcuMaibHast CKOPOCTh YMeHbIlenus Oy ier
B TOM CJydYae, KOrJla YBeJUUeHUEe PACCTOAHUA MeXKJy MJacCTUHAMU IPOUCXOJUT IPU HYJIEBOM Ha-
[PSKEHNN Ha HUX. 3aTeM IIPOIeCce mofiaeT B oOpaTHyto cropony. [loTepn HauHyT yMeHbIIATHCS, &
pubbLTL — pacTu. [loTHOE BpeMs Takux W3MeHeHUit onpee/nM cieayomuM obpazom. Obo3HaInM
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3a M, KOJUIECTBO IOJIYIIEPUOI0B, HEOOXOIUMBIX JIjIsI BOSHUKHOBEHHS II€PBOHAYAIBHON CHUTYAIINMN.
Torma MOXKHO 3amucaTh CJaeIyIOIee YC/IOBHE:

T,
nAt = =2 (21)
2
Toria ICKOMBIIT TPOMEXKYTOK BPEMEHU PABEH:
T, T2
t=2p=_—0 22
2 4At (22)
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