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ITpeducrosue K pycckomy nepegody

Wanannan 8 TAP B 1961 r. xuura O. Kponerepa ,C6opuuk ¢op-
Mya pas paguoaioOuTens* HamMCaHa Kak CIpaBOYHOe MocoGHe Mas WIM-
poKoro Kpyra pagvonio6uteneit. B He#t mpusomarca ¢opmyabl, HOMO-
rpaMMbl ¥ pUMeEpbl PacyeToB, Hanboaee YacTo BCTpevalou{Hecs B TPaK-
THKe panuoawoburens.

Taxaa kuura Goira 6bl HemoaHOH, ecad Gbl B Hel OTCYTCTBOBAIH
CBelleHHs O HOBOH CHCTeME CHMHHIl M3MEDEHHS M HX CBA3M C MpPUMEHA-
eMbIMM B PacyeTHOM MNpaKTHKe eNWHHUAMH Apyrux cucteM. [lostomy
NpH H3NAaHHH mnepeBOJa KHHUIH ObLIO peUIeHO NOMOJHUTH ee TaaBof
0 MexnyHaponuo#t cucreMe egunun CH.

BMecte c TeM, Obl1a omyuieHa riaaBa € OCHOBHBLIMH (opMyaamu
W COOTHOIIEHHUSAMH MEXaHHKH, TIPENCTaBAAIONaA OrpaHUYEHHBIH HH-
Tepec uaa papuomoOuTeneit. MckiaoueHbl Takxe HOMOrpaMMel ¥ rpa-
GUKH Qs pacyeTa y3j0B U meTaleHd H3 moay(abpHKaTOB, BEINYCKaeMbIX
npombinieHHocTsio 1P, W TakMe HOMOrpaMMbl, MpUMeHEHHE KOTOPBIX
He JaeT CYUEeCTBCHHON 9KOHOMHH BpeMEeHH Mo CpaBHEHHIO C Hemocpel-
CTBEHHbIM pacyeToM mo (opMmynam.

[Ipy penakTHPOBAHHH PYCCKOro MepeBOAA HCMPABIEHb 3aMeYeHHbIE
OUIMOKH OpPHIMHA/Na U BHECEH psAll H3IMEHEHHH pelaKUHOHHOro xapakrepa
C LeJbIO CHenaTh H3N0XKeHHe Golee TOYHBIM ¥ IOXOXYHMBLIM.

I'n1aBa 0 MexayHaponHoit cucreme exuinn CU Hanucana I1, A. Iomno-
BbIM,

Pedakyus Macco8oii paduobubruomeru
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F'TABA TTEPBA4
ME)XAYHAPOJHASI CHCTEMA EAWHMIL CH

1. Cucrema CH

C 1 sanBapa 1963 r. B CCCP [ocymapCTBEHHHM CTaHIapTOM
9867-61 BBemeHa maA M3MepeHHA (HU3UYECKMX BEIMUHMH MexayHapon-
HafA cucTeMa eluHuu. B pycckom HanmcaHuu 9Ta cucreMa o6o3Hayaercs
cumporoM CH. HoBas cucrema noakHa npUMeHATbCA Kak MNpPEINOYTH-
TeIbHasd BO BCeX 061acTAX HAayKM, TEXHUKM W HapoORHOro XOo3aHcEBa,
a TaKwe IpH NpenojaaBaHuH.

MNpumenssmnecs panee cucremst MKC (Merp, kuiaorpamm, cexyHsza)
111 M3MepeHusi MexaHuyeckux Bernuud, MKCI (merp, kuiaorpamm, ce-
KyHna, rpanyc KeapBuHa) ni1a u3MepeHHs BEAHYHH MOJAEKYNAPHOA
¢nsuku, MKCA (Merp, KmiaorpaMm, CekyHHa, amnep) Iia H3MepeHHS
31eKTPOMarHUTHLIX BeanyuH Bouad B cucreMy CH B xavectse oTnens-
HHIX €ee yYacTei.

Jl17 u3MepeHus MeXaHHYECKUX BeINYMH Hapsady ¢ cucTemo#t MKC
[ocynapcTBeHHHIMH CTaHHApTaMM paspemraercsd NPHUMEHATb CHCTEMEI
Cr'C (cantumerp, rpamm, cekynna) u MK[CCC (meTp, KHIOrpaMM-cuia,
cexynna). Ho npemnoytenne noaxHo otnasathca cucreMe MKC kax
yacty MexAyHapOIHOH CHCTEMBI.

2. OcHoBHBe eauHuubl cucrembl CH

OcHoBHbIME enuHHuaMu cucteMsl CH sBaslorcs:

eIUHHUA JIHHB — MeTp (#);

eMHULIA MacChl — KHIOTpaMM (x2);

€IyHHIla BpeMEHH — CeKYHIa (cex);

eIMHMLA CUJIbl 3TEKTPHYECKOrO TOKa — amnep (a);

enuHuua temneparypbl —rpanyc Keabsuna (°K);

eIMHHIA CUIB CBeTa — cBeya (c8).

Bce OCHOBHbIE €IHHHILbI, KDOME EIMHHLBI Macchl, TOIYYUAH HOBHIE
ofnpeneleHns: METP ONPENEIAETCH Yepe3 3TalOHHYIO IIHHY CBETOBOMH
BOJHBI, CEKYHJa — Y€pe3 JUIMTEIbHOCTh TPONHMYECKOro rofa, ammep —
yepes MeXaHMYeCKYI0 CHAy B3aMMOJEHCTBHMA NBYX INPOBOIOB C TOKOM,
rpanyc KeabBuHa — uepes TpofHYI0O TOUKY BOJK, CBeya — yepes
H3IYyYeHHe MOIHOro uaayvareas. B kauectse enmHHun Maccw B 1 w2
OCTaBJ€Ha Macca MEXAYHapOIHOro NPOTOTHNA KHIOrpaMma.



He caenyer AyMath, uTO MOCI€ BBCACHHA HOBLIX OMpeLeTeHH
MeTpa, CEKYH[bl M amnepa a6CcoMOTHbIE BETHYMHBI 3THX €IHHHIL H3Me-
sunuch, O6pasen; MeTpa, U3rOTOBAEHHbIH B COOTBETCTBHH C €r0 HOBBIM
ompeNeneHneM, NPaKTHYECKN He 6yneT OTIHyaThcA (MO JIHHC) OT ITa-
JIOHa METpa, CYLIECTBOBABUICTO IO MPHHATH MexIYHapOXHOH CHCTEMBI.
Ho npexHuit 3tranoH Merpa naBal BO3MOXHOCTb BOCNPOW3BCCTH ILIMHY
MeTpa HMAM CIAMYHTH [BAa 3TATOHa C TOYHOCTBIO OT OJHOH 1O IBYX
necATHIX MUKpOHA. JlT1a HayyHBIX uedell Takas TOYHOCTb CTaHOBHTCA
B Hacrosulee BpeMms HelocratoyHoit. HoBoe onpenenenue merpa mosso-
nfeT 6onee TOYHO BOCMPOU3BOAMTH W CPABHUBATH 3TANOHB JAHHBI.

To me caMoe OTHOCHTCS K HOBBIM ONpPENCIEHHAM CEKYHIbl H
amnepa. HeckonbKo MOKOMEHHIt 31eKTPOTEXHIKOB M3Yualdi onpeleneHue
cuabl Toka B 1 @, ocHoBaHHOe Ha XMMHMYeckoM HeiicTBud Toka. HoBoe
ofnpeleneHHe OCHOBaHO Ha MEXaHHYeCKOM (MOHAEPOMOTOPHOM) HefCTBHH
TOKA M [IACHT: aMnep — CUAa HeU3MeHsIOWe20Cs MOKa, Komopeiii, npo-
X008 n0 08yM NAPANLEALHBM NPAMOAUHEHHBM TNPOBOOHUKAM Gecko-
HeYHO OAUHBL U HUYMONCHO MAA020 KPY208020 CEHEHUsl, PACROAO-
JHCeHHbIM HA paccmosiHun 1 M 00ur om 0py2020 8 8axkyyme, 6b.38aa
66l meancdy smumu nposooHuKamu cury, paguywo 2-10~7 edunuy cuive
Mesicdynapoonoii cucmenmsl Ha Kaxcowiii memp Oaunpi!. Takoe onpepe-
NeHHe eIMHUbI CHIbl TOKA JaeT BO3MOXHOCTb J€rKOo BOCIPOH3BOLHUTD
3Ty €JIMHHUY C MOMOILbIO YCTAHOBKH, Ha3blBaeMOil aMmep-BeCaMM.

HaxkoHneun, rpagyc mxans KeabBuHa yCTaHOBAEH C TakHM PacueToM,
yTo6bl M0G0/ TeMnepaTYpHHI! HHTCPBal, BblpaXeHHbi B rpajgycax
KeubBuHA, yucIeHHO Gbl1 paBeH 3TOMY Xe TeMNepaTypHOMY WHTepBany,
BEpaxeHHoMY B rpaftycax Lleancus. Ho a6comotHoe 3nayenue omHoit
M TOH e TeMmepaTyphl, BhlpaweHHoe B rpaxycax KeabBuHa W B rpa-
aycax llenbcua, 6yner pasavyHeIM, NOTOMY YTO HyiaeBble TOYKH OOeHX
uikax  Boi6pansl  no-pasHomy. [I'OCT 8350-61 npexycmarpusaer
BO3MOXHOCTb BHIPAXKEHHA TeMMepaTtyp kaxk B rpanycax KeabBuHa, Tak
u B rpanycax Lleabcus.

3. EnvHuubl M3MepeHHs] HEKOTOPbIX MEXaHM4ecKHX
H TEIIOBBIX BeJIHYHH

Enunyusl u3MepeHus BCeX OCTaIbHHIX (U3UYECKHX BEJUUMH
MOXHO ONpENeAHTb M BLIPA3HTb Yepe3 OCHOBHBIE €IUHMLB H3MEpEHHs.
TMonyyenHble TakuM 06pa3oM eNUHMIbl B OTAMYHE OT OCHOBHBIX HA3bIBa-
I0TCA TNPOU3BOIAHBIMH.

Yro6bl MonyuuTh NPOHM3BOLHYIO EIMHULY M3MEpeHUs KaKoh-an6o
BEIHYHHbI, HEOGXOIUMO BLIOpATh TaKYi0 (OpMy1y, KOTOpas Bhipaxana
6bl 3Ty BedHUUHY Yepe3 yiKe U3BECTHble HaM APYrue BeIMYHHbI, H Npej-
HONOXHUTb, YTO KaxJas M3 BXOAALIUX B GOPMYTY H3BECTHHIX BEIHYHMH
PaBHa OJlHO! elIMHHUe u3MepeHHA. Huke mepeuucaen psax MexaHuyec-
KHX BeIMYUH, NpuBeleHbl POPMYIbl sl UX ONpelleneHus, NOKa3aHo, Kak
onpeneasoTcs e€IMHULbI M3MEPECHUA STHX BETHYHH.

EnuHyua ckopoCTH v — MeTp B CeKYHALY (#/cex).

Memp 8 cexyndy — cxopocms v maxKo020 pagHomepHo20 08udce-
HUR, npuw KOmMopom meao 3a epems t =1 cex npoxodum nyms s, pag-

! Enunnuest cunel B cucreme CH aBaAeTcs HBIOTOH (H),



Hotli 1 me

EnnHnua yckopeHust @ — MeTp Ha CeKyH1y B KBamparte (#/cex?).

Memp na cexyndy 8 Keadpame — ycKopewue maxozo pagHone-
Pemenn020 08udicenus, npu Komopox ckopocms 3a-1 cex u3mensemes
Ha 1 mjcek.

Enunnua cuasl F— HbIOTOH ().

Hotomon — cuna, komopas macce m 8 1 k2 coobuaem yckopenue
a, pasroe 1 mjcex?:

F=ma;
M K2 M
lu=1lke-1 T =1 —.
Cex Cex

Enunnna paGotol A M sHeprum — mxoynb (Ooc).

Locoyab — paboma, komopyio cosepuiaem nocmosHHas cusae F,
pasnas 1 n na nymu s 6 1 m, npoiidennom merom nod Oeiicmeuesr
MOt CuAbL NO HANPABAEHUID, COBNAOAIOUEMY C HANPABACHUEM CUADL

A=Fs;
lomw=1n-1n=1Hn M
Ennnuna mouwnoctu N — Batt (8m).

Bamm — mowrocms, npu rxomopoii 3a 8pems t=1 cex cosep-
waemcst pa6oma A, pasuas 1 0xc:

N=T;
| gm= 1 0% _ | Ok
1 cex cex

Enunnna xonnuecTsa TemioTel g — MKOYAb (09kc).
dra euHHUA ONPEAENAETCH H3 PaBEHCTBa
g=FkA,
KOTOpOe BhIpaXaeT 3KBHBAJEHTHOCTb TENJOBOH M MeXaHHUYeCKOR 9Hep-
run. KosdduuneHT k& npuHUMaioT paBHLIM ejUHHUIE:

10omc=1.1 0w =1 0.

4. EpuHunpl M3MepeHHsi HEKOTOPBIX 3JEKTPOMArHHTHBIX
Be€JHYHH

Enununa xoauuecTBa 31eKTpHYeCcTBa (eIHHHLA 3MeKTPUYECKOTO 3a-
pana) Q —kyaoH (k). .

Kyaon — 3aps0, nepenocumulii 4epes nonepeqnoe ceqenue npogogd-
nuxa 8 1 cex npu cuse moxa, pasuoi 1 a:

lk=1a.1cex=1 a-cex.

EnnHpua pasHOCTH 3MEKTPUYECKHX MNOTEHUHAAOB (3AEKTPHUECKOTO
Hanpsenus U, 3nexTpoABHxyiled cuawl E) — BoabT (8).



Boasm — pasnocms nomenyuaros 08y.X modex 34eKmMpPutecK020
noas, npu nepemeujertiu mexcoy Komopumu 3apsida Q 8 1 k cosep-
waemcs pa6oma 8 1 duc:

A=QU:;
A
U=—~
Q
1 6= 1 Ooe -1 0. )
K K
Exunuua snexTpuuecKoit MomHoctn P — BaTT (8m):
P= UI;

lgm=1s6.1a=1 g-a.

dTa eguHHua CcoBNamaeT C eNHHUuEH MexXaHuyeckofi MOUIHOCTH.

Enunuua emxoctu C— dapana ().

dapada — exrKocms npoBOOHIK A, NOMEHYUAL KOMOPO20 nO8bluaen-
e Ha 1 8, ecau Ha 3mom nposodHuk sHecmu 3apsd 1 k:

Enuunina anektpuueckoro conporusienna R —om (oxm). Om —
conpomiLgaenue mako20 npOS8OOHUKA, NO KOMOPOMY medem moK cu-
20i 1 a npu Hanpsscenuu Ha KOHYax npogodxukxa 8 1 8:

Enunuua a6comoTHO# NMINEKTPHYECKON ‘MPOHMIAEMOCTH € — (a-
paiga Ha MeTp (¢/x).

@apada Ha memp — abcOLIOMHAs OuINeKmpPUdecKas npoxuyae-
MOcmy OUILEKMPUKE, NPU 3ANOLHEHUL KOMOPHLM NAOCKUL KOHOeHCa-
mop ¢ naacmuramu naowadsio S no 1 m® Kaxncoas u paccmosHuem
meocdy naacmunamu d =1 xu npuobpemaem emxocms 1 .

@opmyna, BHpamamilas eMKOCTb MIOCKOTO KOHJEHcaTopa:

O1ciona

EnuHuua MarauTHOro notoka @ M morokocieniacuaus W -— poapr-ce-
KyHIa uan Bebep (86).

Bebep — mazrnumnoiii nomor, npu y6ul8anun Komopo20 00 Hyas
3a 1 cex 8 KOHMYype, CUENIEHHOM ¢ IMUM NOMOKOM, B03HUKaem
3. 0. ¢. unlyxyuu, pasuas 1 6.

8



3akon Papanes — Makcseana:
AW
Ei=— YN

rae Ei—-a. I. C. MHAYKUMH, BO3HHKAWUAA B 3aMKHYTOM KOHTYpE;

AW — p3aMeHeHHe MarHMTHOro IM0TOKAa, CLEINIEHHOro C KOHTYpOM, 3a
Bpemsa A £

AW:—-E,’Af;
le6=18-1cex=18-cex.

Hanommm, YTO 1A OXWHOYHOTO BMTKA MOHATHA MOTOKAa @ M IO-
Tokocuenienus ¥ cosmamaior. [lia coneHouAa ¢ YMCIOM BHTKOB w,
yepes NnonepeyHoe ceyeHne KOTOPOro mporekaer morok @, npH OTCYyT-
CTBHHU pACCEAHUA MOTOKOCUEMIECHHUE

UVY=w &.

Exnunua MarentHo# MHAykuMH B — Tecaa (ma).

Tecaa — uHOYKYUS MAKO20 OOHOPOOHO20 MAHUMHO20 NOAS, 8
KOmopos MazHumHbLE nomoxk @ 4vepe3 niowade S 8 1 m3, nepnendu-
KYASPHYI HANPABAEHUIO NOAS, pageH 1 86:

9.
B=3;
136__136
T x e

1 mer=

EnuHnua HanpaxeHHOCTH MarHMTHOro moas H— amnmep Ha MeTp
(a/n).

AMnep Ha Memp — HANPANCEHHOCMb MAZHUMHOZ0 nOAs, c030a8ae-
MO20 NPAMOAUHEIHHM OECKOHEHHO OAUHHBLM MOKOM curoli 8 4 na
Ha paccmosnnu r=2 i Om npo6OOHUKA ¢ MOKOM:

— 1 .

RPET
l-_a__ 4ma

M 2n2uM

Ennnnua MHAYKTHBHOCTH L M B3aUMOMHAYKTHBHOCTH M — reHpu
(eH).
TeHpu — UHOYKMUBHOCME MAK020 KOKMYpA, ¢ KOMOPLLM cyensex
Mazrhumnolii nomox 186, koz0a no kouimypy mevem mok cuaoi 1 a:

AW __ALh _ AL
Y At T At
E; At
L=——7—1
18-1cex 8 - cex
len = 1 =1 .
a a

EnuHHua MarduTHOM NPOHMIAEMOCTH | — IeHpH Ha Metp (2K/A).
Tenpu Ha Memp — aGCORIOMNASL MAZHIMHAS NPOKULAEMOCTb 8e-
wecmea, 8 KOMOPOM NPl HANPANCEHHOCHIL MURHUMKO20 noas 6 1 ajx

9



Mar{HMTHaA HHAYKUHA paBHa 1 ma:

—B'
“-‘71-9
1860
jem M 80
M " a-m
M

8. CooTHOmMeEHUSI MeXIy eAUHHIAMH MATHHTHBIX BeJUYHH
B cuctemax CI'CM u CHU

B amexTpoTexHMYeckOd M CnpaBOYHOH aMTEpaType, H3XaHHOH IO
BBeNeHua cucrempl CHl, BeNMYMHY HanpsAMEHHOCTH MarHuTHOro moaa H
YacTo BBIPAXaAu B 3pCTefax (3), BEAUYMHY MArHHUTHOH MHIYKUMHM B —
B rayccax (2c¢), maruutHoro notoka ® u norokocuennesua U —B Makc-
Bennax (mrc).

Huxe npuBefieHs! COOTHOLIGHHA MEXIY STHMH €IMHMIIAMH H €lH-
HHuamu cucremst CH,

13=L.wa_"_; 1L —4n.10% 5
4n M M

Lec=10"%mg 1 ma=10'2c;
1 Mxc=10"%66; 1 86 =108 mKc

Cnenyer oTMETHTB, YTO PABEHCTBA HANUCaHbl 11 clyyas panHoHa-
NTU3HPOBaHHOM npaktHyeckoft cuctemsr MKCA, koTopas Bomna B cuCTEMY
CH kak cocraBHas yacth. C TeopeTHueckOH TOYKH 3peHHA NPaBUIbHEE
6bi10 6B 80 ‘BCEX INECTH COOTHOMIEHHAX 3aMEHHTb 3HAK PAaBEHCTBA
(=)3nakom cootBercTBHA (). Hanpumep:

1 a
13— 108 —
b 4n M ’
YTO O3HaYaeT: HAMPAKEHHOCTb MoJAA B 1 3 COOTBETCTBYeT HanpaxeH-
1 a
HOCTH -— + 108 = 79,6 —.
4z M

Heno B TOM, UTO eNMHMIH 3, 2¢ U MKC oTHOCATCA K cucteme CTCM.
B sroit cucreMe equHMIA CHABI TOKa sIBAAETCA He OCHOBHOH, KaK B CH-
creMe CH, a npoussonHoit. [TosTomy pasMepHOCTH BelHUHMH, Xapakre-
PH3YIOLHX OJIHO U TO e noHartHe, B cucreMe CICM u CH okaseiBaiotca
HEOMMHAKOBBIMH, YTO MOXeET MPHUBECTH K HEIOpa3yMeHHsAM M NMapagoKcaM,
ecnd 3a6biTh 06 3TOM 06CTOATeaAbCTBe. [IpHM BEHIMOMHEHHH WHKEHePHBIX
pacyeToB, KOTHAa IiA HeJOPa3yMeHHH TaKoro pojia HeT OCHOBaHHH, 3HAK
COOTBETCTBHA OGBHIYHO 3aMEHAT 3HAaKOM, PABEHCTBA, KaK 3TO H OHLIO
CledaHo BHIIIe.

6. BHecuctTemHbie eXHMHHIIBI

B 00TBeTCTBMM C TrOCYXapPCTBEHHBIMH CTaHIapTaMu NOMyCKaeTcs
fIpMMeHeHHe CIeNyIOWHX KPaTHBIX H TOAbHBIX eIWHHL (NPUCTABOK):
tepa (T) — 10*%; rura (I') — 10% mera (M)— 105,
kuao (K)— 10%; rexro (2) — 10% meka (da) — 10%;
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feun (0) —10~%; cantu (c) — 10-2% munmm (x) — 102
mMukpo (x#x) —107%; nano (1) — 1079 nuko (n) — 10712,

Honyckaercs Takie nprMeHeHHE HEKOTOPHIX BHECHCTEMHBIX eQHHHLL
u3MepeHHs (GU3HUECKUX BENHYMH, B TOM YHUCIE €IUHHLL
xlu
cex
paGoThl U sHepruu — 1 BatT - yac (8m-4)=3,6.10% du;
SHEePrHHU dJEeMEHTapHbIX YacTHL — | 91eKTPOHBOABT (38)== 1,60 + 1071° g,
TennoTel — 1 Kaaopus (kas)==4,19 0z (kanopus — KOAMYECTBO Temao-
Thl, Heo6XonuMoe ias Harpesauus I 2 Bousl ov 19,5 xmo 20,5°C npu
HOpMalbHOM JaBIEHHH).

MOWHOCTH — 1 Jomanuuas cuna (a.c.) =75 =136 sm;

7. Tpumepnl

Mpumep 1. Vs onmita kaxnuiit HMeeT npencrasnenue o cuxe B I kI,
T. e. O CHle, C KoTOpoli Texo, uMelouee Maccy B I K2 U Haxoxdmeecs
Ha ypoBHe MOpf, NPUTArMBaeTCs K 3emae. Boipasuts cuay I xI” B Hbio-
TOHax!,

Teno maccott B I k2 noxn neficteuem cunsl F, B | # noayuaer ycko-
M
cex®’
Beca Fy, paBHoro | xI', noayuyaet 1pu CBOGOLHOM NafeHUH YCKOPEHHE dg,

310 Ke Teao Tox AeHcTBHEeM COGCTBEHHOrO

peHue a,, paBHoe |

M
asHoe 9,81 5%

P " cex?

Fy=may; Fo _ o

Fy=ma,; Fy a

Bo Bropom caydae yckopenue B 9,81 pa3 Goabire, yem B MEPBOM.
CrenoBarenbHo, cuna B 1 xI" B 9,81 pasa Goabmie, ueM cuaa B 1 &,
T. e. | k=981 n.

Mpumep 2. Momuocrb nBurareas N pasHa 5 4. 6. Boipasuth ee
B BaTTax.

kl-u
cex '’

1 xIF'=9_81 #;

N=5 a4 ¢=5.75

N=5.75.981"% 3680 sm =368 xam.
CexK

Mpumep 3. [To 1ByM NpAMONHHEHHBIM MPOBOAHUKAM 6OJBLIOH KIHHKI
M OYeHb MAIOr0 CeyeHMs, PAcCMONOMEHHBIM HAa PacCTOAHMH a==0,1 »
ApPYT OT Apyra B BaKyyMe, NMPOTeKaeT OJHHAKOBHH HeH3MeHSIOWmUACA
ToK /i OnpeleauTb BENMYMHY ITOrO TOK3, €CIM MEXNY MPOBOIAHHU-
KaMH BO3HMKaeT CHIa TNpHTAXEeHHdA, paBHaa S mIT Ha kawnsie 20 cu
JAauHs L

! B oTauyne OT KHIOrpaMM-MacChl (Kx2) KHaOrpaMM-cuiaa oGo3Ha-
yaerca Gyksamu kI,
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Bocroasayemcs topMy:aoft 3akona Ammnepa. [lpu noxcranoske 3Ha~
yeHHH BXOLAMIMX B Hee BeIMYMH MepeBefeM UX B eXuHuUBl cucTeMbl CU:

wl 1,1
2na

F=

’

e p=p,p, (cM. § 10);
pr=1 (z1a BakyyMma);

_fen],

po=4=-10 7[7] ;

ol

li=Il,=1,

I— VFzm —]/5- 109812 3140, _ 35,

TR [-4.3,14.1077-0,2

fipumep 4. C noMomwbi0 31eKTPHYECKOTO KHMAATHAbHHKA Harpero
10 2 Bombt ot Temmeparypn f, =10°C mo ¢, =100°C. Boiyucaute
paGoTy 37eKTPHYECKOro TOKa M CTOMMOCTb 3aTPaueHHOH 3/7eKTpPOIHep-
THH (BCeMHM BHIAMHM NOTepb TeNJa NPH HarpeBaHHM BOJbl MOXHO Tpe-
He6peusb).

3aTpaueHHoe KOJIHYEeCTBO TEIIOTH

g=cm(t; —t,)=4,19.10 (100 — 10) = 3 770 x0oxc,
rxe ¢ = 4,186~ 4,19 — renaoemxoctsb Bonn B cucreme CH, —m——:
’ ! K2 - 2pad
m =10 — macca Bombl, K2.

3atpayeHHOe KOJAMYECTBO HEPrMM B KHIOBATT-yacax
31770
3600

Hdaa onpemeneHHs CTOMMOCTH 3HEPrud HeoOGXONNMO KOJIHYECTBO
9HEprMM B KHIOBATT-4acax YMHOXHTb Ha Tapud, T.e. Ha CTOMMOCTb
olHoro xmnaosarr-yaca(l wxem- ).

IMpumep Guln peumen B cucteme CH (B kauvectBe emxmHuub KoJau-
YyecTBa TEMJIOTHl B3AT MKOYJb). PeminM 3T0T e mHpuMep, BOCMOMb3O-
BABIIHCb BHECHUCTEMHON eIMHHIUEH TemaoThl — Kajdopuen.

q=cm(ty— t,)=1-10 (100 — 10) =900 xxaz.

qlxkem - 4] = = 1,05 xem - 4.

KKan
rpe ¢c= 1 — TenanoeMKoCTb BOIbl, ————
Ke-2pad

1 xar=4,19 dor (cM. § 6);
q (k01c) =4,19-900 =3 770 xoorc.

fipumep 5. Boipasute B exuHuunax cucremsl CH Beauunny maruut-
Ho#t mHnykuuu B =8000 zc.
B cucreme CH enuvHuuef MarHMTHOM MHIYKUMU ABIAETCA Techaa:

1 2¢=10"* ma (cM. § 5);
- B [ma] =10"%.8000 2c = 0,8 ma.

Mpumep 6. OnpeneauTb BENHYHUHY MarHHTHoro fiotoka @ B Mar-
HHTOMPOBOAE MJOLLAfAbI0 nomepeyHoro cevenusa S 10 cu®, ecau HHIyk-
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tua B =08 ms. Beipasuth Beauunmsy noToka B BeGepax U B Makc-
BeI1.1ax.

10 em?=10-10"* A2,
®=BS=08-10.10"*=8.10~* g6;
1 66 =108 mrc (cum. § 5);
@ [mMKre]=10%.8.10"*=8.10* mxec.

F1TABA BTOPA4

CONPOTUBJIEHHUE, KOHAEHCATOP U KATYIIKA
WHAYKTUBHOCTH

8. ConpoTuBienne

Exnuuna s1ekTpuueckoro conpoTusaeHHs OM (04f) onpenenneTcs Kak
COMPOTHB/IEHHE NPOBONHUKA, MO KOTOPOMY TeueT TOK cHiaoit 1 ammep (@)
NpY HamPAXEHHH Ha KOHLAX 1IPOoBoNHHKA B | BoabT (8). DTy emMHHLY
MOXHO MNpEICTaBUTh KaK CONIPOTHBACHHE PTYTHOrO CTONGHMKA IAHHOM
106,3 cx n ceuennem | mam® npu temueparype 0° C

Ha npakTtukce upHMeHsioTCsa Takke caelyiouide IpPOU3BOIHbIE OT
OMa JOMAbHLIC M KpaTHble eIHiHILb:

0,001 o4z =103 ox =1 mMunruom (mom);
1000 o =102 om =1 kurooMm (kom);
1000000 ox = 10% ox =1 merom (Mox).

Jlan o6aeryeHuss pacyeToB 3apaHce ONpPEIENAIT COMPOTUBIEHHE
npoBofHMKa NauHOH | M M maowansio nonepeyHoro ceueHus | am? ata
BEJMYMHA Ha3plBACTCA YIeAbHBHIM COMPOTHUBIEHHEM U 0O03HayaeTcs rpe-

OM - MM?

M

NPOTHUBIEHHUIO p, HA3bIBAIOT YIEAbIIOH NPOBOIUMOCTHIO H 0603HaUaIOT 6YK-

yeckolt GykBoit p ( ),Benuqm{y, 06paTHYI0 YICILHOMY CO-

M .
BOH x —-|.bykBa p upoumsnocurcsa ,po“, 6ykBa x — ,Kanna®.
( OM_MJH) y p up »po®, Oy

Cneunanucra  3acKTpo- Ta6auual
TEXHHKA B TeEpBYI0 ouepelb
MHTEpeCYIOT 3HAUCHHA yIeldb- P x,

. om MM?2 »
HOI'O COMPOTHBIEHHA H NpO- Matepuaa 5
BOIMMOCTH aJIOMHHMA U MeIH, * oM MK
a paIuMoTeXHHKa, KpoMe TOro,

u cepebpa (cM. Taba. 1). Amomunuit ... .| 0,0287 34,8
B ¢opmynrax conporuB- Menb........ 0,0178 57,0
aeHue npuHato o6osHavath  Cepebpo. ... .. 0,0165 62,5

6ykBoit R, a NnpOBOIUMOCTb —
6yksoit (. TlpoBomMMOCTb M3MEpsAE€TCS B CHMEHCaxX (cum):

1
G= -ﬁ [CUM] ,
€CIH conporHB.'lf.'HHe BbIpaX€HO B OMax.
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COHPOTHBJIEHHE R NPOBOAHUKA 3aBUCHUT OT €ro yneabHOro comnpo-
THBJIEHUA p, NIUHBI ! ¥ naowanu nonepeyHoro CeyeHus q.

R=%l=,{_‘i [ox],

oM - MM?
rie p — yfleabHoe CONPOTHUBIEHHE, ———;

’

»
% — yAenbHas MPOBOJUMOCTh, ——s
YA poBoa T oo mm¥

I — RaWHa MpPOBOAHHKA, M
g — nJoLank NONePeyHOro CeyeHus NPOBOJHUKA, MM,

IIpousBonHbie Gopmyani:
1 RqTom-mml,
P = e—= _.l__ st

% M
ol
q R[”f“]'
1= 4,
P

COHpOTHBHeHHC NMPOBOJHHKOB 3aBHCHT OT TeMIEpaTyphl, H3MeHe-
HHe KOTOpOH BJA€YeT 3a co6ofi M3MEHEHHE BEIUYUHMI CONPOTUBIEHHA:

R=R,(1+aAt) [ox];

rae R — cONpoTHBIEHHE NPOBOJHMKA NPH JNAHHOW Temmeparype, o,

R, — conporusiaenne npu temneparype t, = 20°C, ox;
1C o — TeMneparypHuit K03(MHUINHEHT CONPOTUBIAECHUA TNPOBOLHHKA,

’

A t — pa3HocTh MEWAY TemnePaTypon t, U TemMmeparypoH, Nmpu Ko-
TOPOH mpousBonuTcs usMepenue, °C,

Ecau usBectHn R, Ry, u At, To TemneparypHbiit k09Q¢dHUUHEHT CO-
MPOTHBAEHHA MOMXHO DacCyuTarh 1o Gopmyine

—_ R _— Rﬂ °
a=TZa¢ W/Cl
Ta6auua 2
[ x, a,
MartepHan oM -MM2 M 1,°C

M OM - MM2
§:%,3003071: 174 0,029 34,8 0,0037
Xeneso . . ......... 0,13 7,5 0,0048
Koucrantan. . . . .. ... 0,5 2 —0,000005
Memb ............ 0,0178 57 0,0039
Jlatynp . . ... L 0,075 13,35 0,0015
Mratuea . .. ..o v n s 0,1 10 0,0038
PTytb . o v v v vt oo n 0,958 1,05 0,0009
Cepe6po . .. ..o ... 0,0165 62,5 0,0036

14



B tabn. 2 nmpuBeNeHbl BETHYMHH p, % U @ HEKOTOPHX MaTepHanoB.

ConpoTuBieHHs MOXHO COEJUHATb MOCIENOBATEAbHO HMAM Tapan-
menbHo. Ilpn nocnenoBaTenbHOM COENMHEHHH CONPOTHBAGHHH HX BENH-
YMHBI CKNAJBIBAIOTCS M ofuiee CONMPOTHBIEHHE LEMH PABHO CYMME BCEX
COMPOTUB/NEHHH; IPH NapaanelbHOM COENUHEHMM CKIaALBAIOTCA (CyM-
MHDYIOTCS1) TPOBOJAMMOCTH COEIMHAEMBIX CO-

NPOTUBAEHHUH, F
[MocaenosarenbHo€ COEHHEHHE: ——
Rogu=Ri~+ Ry + Ry + ...+ Ry R

INapaanenvHoe coenuHenue:
1 1 1 1 1
=5+ttt . +5
mmRoGLu R, Rs‘ Ry Rn Puc. 1.
Godm=Gl+ Gg+Gn+ "'+ GN'
[Tpn nmapanaenbHOM COGIMHEHMM JIBYX CONPOTHBIEHHH pE3YAbTH-
pyiomee conpoTHBIEHHE PacCUHTHIBaerca mo dopmyne

__RR
Ri+R "
Yro6el paccyHTaTh MNOCTOSAHHYI0 COCTAaBAAIIYIO MageHHs Hanpsa-
WeHUs Ha Jpoccede MIM Kartymike (puc. 1), Heo6X0IMMO 3HaTb COMpO-

THBIEHHE OOMOTKH IIOCTOAHHOMY TOKY. JTO COmpoTHBiIeHHe R ompe-
JenasoT nmo Gopmyne

RoGLu

pwlep pwiley .
Re=—F—="7%F" [ox];

(wqg = kF),
rue @ — YHCIO BHUTKOB;
lep— CPENHAA JAMHA OJHOr'O BHTKA, M;
Ig — ko3t duuuent 3anoasenus (0,1 —0,7);
F — niomanb MONEPEYHOro CEYEHHs OOMOTKH, MMI;
g — nnowajb NMONEPeyHoro CeyeHMs NpoBoja, Mm%

9. Kongencarop

Enunnna emxoctu ¢apana ((ﬁ;—eMKOCTb TaKOro KOHIEHCaTopa,
yBenuueHHe 3apsAla KOTOpPOro Ha | Ky#oH (x) BBHI3LIBA€T INOBBIIIEHHE
Pa3HOCTH MOTEHLUHMANoOB MexNy oOkiIajkaMH KOHJeHcaTopa Ha 1 g:

Q
C=7
rae C — eMKOCTb, ¢,
Q — KONHYECTBO 3MEKTPHYECTBA, K;
U — HanpsxeHue, 8.
Ha npaktuke 06biyHO IONB3YIOTCHA 3HAYMTENbHO GOnee MeAKMMH
eIMHHILAMH E€MKOCTH:
1086 =1 mukpodapana =1 murdp;
10°¢ =1 nanodapama =1 ug,
10712 =1 nukodapama =1 ng;
1 mrg=10° n, 1 up = 10% nep.
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Hanpswennocts nons E Mexny nsyma naactHHamu (06knajikaMu)
KOHJleHCaTopa BbiyucaseTcs no dopmyre

-zl

rie U — HanpsxeHue MexIy oOK1aikaMH, 8;

@ — pacCTOsiHHE MEXNY NAaCTHHAMH, Af.

Tak Kak Ha o06eMx MNIAaCTHHAX KOHIEHCAaTOpPAa HAKaMIMBAIOTCA 3a-
pAIB NPOTHBONOMNOXHON NMOMSAPHOCTH, TO 3TH MIACTHHbH B3aHMHO MpH-
TATHBAIOTCA ¢ cuaoll F. OHa paccyMThiBaeTCA B HbIOTOHAxX (H) cienyio-
muM o6pasom:

F=5L — QE u;

2aF
U= V—-—— 8].
= o]
Hakonaennas B koHmeHcaTope 3Heprus, onpefenseMas B IHOYAAX
(0s#c), paBua:

U2
Wy = —C-f—— [Oarc];
=1 22
U= - el

rae C — eMKocCTh, ;

U — HanpsixkeHue, 8.

Bo Bpems 3apaia uiu pa3palla KOHIEHCATOpPa BEIHYHHA MpOTeKa-
IOIIEro TOKAa H3MeHsAeTcs. MrHOBEHHOe 3HAaueHHe TOKAa BbIPAXAETCH
dopmyaoi

ir=C —%—% C éﬂg
¢ dt At

rie AUy — u3MeHeHHe HanpsweHHA Ha oOKnalKax KoHIEeHcatopa 3a
BpeMma Af.

drta dopMyna uMeeT BaWHOE NPAaKTHYeCKoe 3HaYeHHe, OHAa MOKa3bl-
BdeT, YTO HanpsiMeHHe Ha KOHJEeHCaTope MPH €ro 3apsajle He Cpasy Jo-
CTHUraeT CBOEro MaKCHMajgbHOIO 3Hauye-
F—C———— nus. Touno Tak e mpu paspsne KoH-
c Ry IeHcaTopa HanpsxeHue y6biBaer 10

HY1s He cpa3y, a MOCTeNeHHO.
Japad Paspad Konnencatopy Bcerza mIpHCYuH
o noTepH, KOTOpbie MOXHO MpPeICTaBUTb
ce6e B BuJe OMHYECKOI'O COMPOTHUBIE-

£ HUA, COEIMHEHHOr0 IO0CaeN0BAaTEAbHO
b———— uam napaaneabHO ¢ KOHJEHCATOPOM.
Puc. 2 Ecan comporuBrenue R, BKiIOUEHO

NOCNeJ0BaTeNbHO C KOHIEHCATOPOM (6e3
noteps),\ 10 Npu 3apsie ero OoT HCTOY-
HHKa, 9. . C. KoToporo pasHa E, a BHyTpeHHee CONPOTUBIECHHE PAaBHO
HYymo (puc. 2), 3apanHbll TOK igap U HaNpsXkeHME HAa OOKIANKAX KOH-
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neHcatopa ug OyAyT MEHATbCA MO 3aKOHY

t
E TCR,
lgap= 5~ ¢ “la],

Ry

t
uo=E (1 —e CR”) [8],

rze E—». 1. c, 8;
t — BpeMs, Mpollejiliee C MOMEHTA Hayana 3apsfia, cex.
Bemnunwa CR, wmeeT pa3MepHOCTb BpeMeHH, TaK  Kak

a-cek 8
— g ek Ee HaamBaloT nocrosHHOH Bpemenu t. IlocTosiHHas

—

Usz R Upr 7 ¢ -l- Ugys

@ * @ ¢~ : ?
Puc. 3. Puc. 4.

BpEMEHMN T XapaKkTepusyeT CKOPOCTb 3apsja HJAM pa3pala KOHAEHCa-

TOpAa:
t=CR, [cex],
rae C — eMKOCTb, MK;
R, — conportusnenue, Mox.
Tpu paspsaake

Mo mpouwrecTsun MHTepBana BpeMeHH £y = 0,7t BeanunHa Hanps-
WeHHs (WIH TOKAa) NOCTHUraeT NMOMOBHHbLI MaKCUMAaJbHOTO 3HAaYeHHA.

MaBecTHo MHOTO cxeM, CBOMCTBAa KOTOPbIX OGYCAOBIEHb BEIHYHHOH
NMOCTOSAHHON BPEMEHH.

JMuopepenuupyomas uenb (puc. 3):

r=RC <0’lf59

[cex],

roe f— vacrorTa, 24.
Wurerpupyomas unenb (puc. 4):

t=RCS> O,}E)Q

npn pacyere KOHZEHC2TOPOB NPHXOAUTCA YYHTLIBATDH aﬁCO!llOTHle
OH3TeKTPHYECKYI0O MPOHHIAEMOCTb CpeAbl €, KOTOPYI0 MOXHO mpeld-
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CTaBUTh B BUIE NMPOU3BENEHHA ABYX BEIHUHH:

e==¢,¢ [%J ,

[Le &, — OTHOCHTEIbHAs AM3JeKTPHYecKas NMPOHMLAEMOCTh (WIH MPOCTO
OM3NEKTPHYECKas MPOHHULAEMOCTb) — BEIUYKHA, I[IOKa3bIBAIO-
was, BO CKOJAbKO Pa3 CHla B3aMMOAEHCTBUS MEXAY 3MEKTPH-
YyecKMMH 3apsllaMd B JaHHOM cpele MeHblue, YeM B BaKyyMe;

e, =28,86 10712 /u =886 ngm — sanekTpHueckas MNOCTOSHHESA, YHC-
J€HHO paBHasi aGCOMOTHOM JIMOIEKTPUYECKO!N NPOHMIAEMOCTH BaKyyMa.

JusnekTpyueckas MPOHHLAEMOCTh BO3NYXa paBHa euHuue (e, = 1),

3HaueHHA JUINEKTPHYECKON MPOHHUAEMOCTH HEKOTOPbIX Marte-
pHanoB npusefeHnl B Taba. 3.

Ta6anua 3 EMKOCTb KOHAEHCATOpa, COCTOALLero
U3 1BYX INIOCKMX [IACTHH,
Marepnan €, ¢F

c=-F — 0,088 L (ng,

Crekiao . . . 5—10 rne F—naowanb NIacThH, cu?

Cnwoma. . . . 5—10 a — pacCcToAHHe MeXIYy MIacTHHaMU

Hepeso . . . 3 (ToAm{MHA JUIIEKTPHKA), CM.

Kepawmuka . . |2 000—3 000 Jlna KOHJEHCAaTopa C YUCAOM MAACTHH

Macno. . . . 2 n eMKOCTb

qB)ymara e 52),3 eF o F
apgpop . . . —(n—1) = =00886 (n — 1)-Z—[ng].

Bogg’?... 80 C=(n 1)a 0886 (n )a[‘ﬁ]

Jas KoHHEHCaTopa C MHOTOCAOHHHIM
IP3IEKTPHKOM ClpaBeIBBO BbipaXeHHe

0,0886 F
C=—n — (1l
€r1 + Er2 + €rn
EMKOCTb KOaKCHaAbHOIO kabeasn
‘ 4
c="22 g’ (],
g —
d

roe | — nauHa KaGens, cM;
D — BHYTpeHHHH 1MaMeTp HAPYXHOLO MPOBONHHKA, CA;
d — BHEIHUH NUaMEeTp BHYTPEHHero NPOBOJHUKAE, CM.
EMKOCTb NBYXIPOBONHON JIHHHU

0,12¢,.1

—5= [nd)

g ==

€D

C=

rpe | — oaMHa NUHUH, CM;
@ — pacCTOAHHE MexI1y lIPOBONAMH, CM;
D — inametp mpoBoza, CM.
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EMKOCTb MpAMOro WpoBOna, MapanienbHoro 3emiae (npH YCAOBHUM
I>h>D)
0,24e,!
C=_’_"— lmﬁ],
) 4h
€D
rae [ — nauHa fnposona, cM;
h-—paccmmme OT 3eMaH, CAM,
D — nuametp npoBoNa, CM.
MaxkcHManbHas e€MKOCTh NPpAMOEMKOCTHOI'O KOHIEHCAaTOpa

0,139 (n — 1) e, (R2—1r?)
d

Cuake =

[né],

rIe 71— YACAO HOABHKHBLIX W HEMOIBHXHBIX MMIaCTHH;
R — pamuyc moaBHXHON NIACTHHH, CM;
r — BHYTPEHHMH PannyC HEMOUBMKHOHK NMIACTHHBI, CM;
d — paccTosanyue Mexny MIACTHHAMH, CAL.

Ilc’
L1]
r I I
Cod ? 2
“ — A
\_\/_4
e boou
Puc. 5. Puc. 6.

EMKocTb npu 3aaHHOM Yyrie nosoporta

Ca= (Cuaxe— Cum) = + Cumo

rjge « — yroa noBopota, pad;
©—3, 14.
MaxkcuManbHas €MKOCTb NMPAMOBOJHOBOIO KOHIEHCaTopa

0,0695 (n — 1) e, (R2,,.c — %)
Cuake= ( d Ruare [ngp).

EMKOCTb NpH 3alaHHOM yriae [oBopoTa
et 2 chaxccmml — Cyun) % +( chaxc -
3
- chun)’ * (%‘) + Cmnn-

Kpusan BHeluHero pammyca MIacTHH

R= ‘/(Rf,m —r)E g fon)




MaxkcuManbHan eMKOCTb JorapH(MHYECKoro (cpeiHelnHeHRHOro)

KOHIEeHcaTopa \
0,0695 (1 — 1) & (R, . —r%) (1 — Lo )

MaKC

Cuaxe= C [nep).
d . ln MaKc
MHH

KpuBan BHemiHero paamyca MiIacTHH

R=V/ Ringe—r" (o) S22 e fom,

T

[Ipn napannenbHOM COEIMHEHHH KOHIeHcaTopoB (pHc. 5) ofuias

€MKOCTb
Cooy=Cr+C:+C3+ ... + Cp.
Ipyu nocrezoBaTenbHOM COEIMHEHHH KOHIEHCAaTOPOB

1 1 1 1 1
Gm-GTa Tt te:
Has ABYX KOHIEHCAaTtopoB, COCAWHEHHBIX MOCNEN0BAaTENbHO,
C — Cl CS
WTC G

10. Karymka HHAYKTHBHOCTH

EnuHAIa HHIYKTUBHOCTH TeHPH (2H) — MHIYKTHBHOCTL TaKOR Ka-
TYUIKH, B KOTOPOH BO3HHMKaeT 9.1.C. CAMOMHIYKIHMH, paBHas 1 g, npu
M3MEHeHMH CHAbl TOKa B 9TOH karymike Ha | a B 1 cex.

B pannoTexHuke yaule mpuMeHaoT Golee MeXKHe €IMHHIb HHAYK-
THBHOCTH:

1 muanurenpu (men) =102 2n;

1 MukporeHpu (mren)=10"¢ 24,

Menee ynoTpeOuTenbHa eIMHMIla MHIYKTMBHOCTH, 3aHMCTBOBAaHHas
U3 aGCONIOTHON CHCTeMBl eIHHMIL

l ex=10"? 2n=1 nen=10"3 mren=10"% men.
HunykTuBHOCTb MoxeT GhITh BHIYHCAEHA MO GopMyre

L= Z—: [eH].

CaenoBarenbHO, HHIYKTHBHOCTb NPAMO NPOMOPIHOHANbHA KBaApaTy
YUCAa BUTKOB @ ¥ O6GpaTHO MPOMOPUHOHAAbHA MAarHUTHOMY CONMpPOTHB-
IeHUI0 R,

Ry =?1q- [1/24],

rie [— 1auHa MarHHTHOH NHHHH, CH;
#— a6CONI0THAA MAarHUTHaA NPOHHUAEMOCTb, 2H/CM,
— INIOILaJb MOMEPEYHOro CeYEeHHs MarHUTHOTO MOToKa, camd.
HacTosulee BpeMs B TEXHHKE MPUHATA BEJHYMHA, OOpaTHas
Ry, — TaKk HaspiBaeMblfi ,k03(QUIHEHT HMHIYKTHBHOCTH BHTKa“., IT10T
k09huuHeHT A; HHOrAa MPUBOJMICA B TEXHHYECKHX JaHHbIX Ha Mar-
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HUTHbIE MaTepHamabl:

A= ﬁlg- [en].

Benuyuna a6coMOTHON MarHUTHOM MPOHMIAEMOCTH | 3aBHCHT OT
Marepuana. [na MarHWTHHIX MaTepHaiOB B J1MTepaType YyKasbiBaercs
OTHOCHUTENbHasA MarHUTHas MPOHHIAEMOCTb (.., @ a6COMNIOTHAaA MarHuT-
Hasl TPOHHIAEMOCTb PACCYUTHIBaeTCa MO GopMmyae

= peolt, [on/M],
rne

o = 4 10~7 ["’3’;

=1.26.1002% _196.10-s 2%
M M

CuMBOIOM 1y 0603HAYaeTCA MarHHTHass MPOHMUAEMOCTh BaKyyMa
HIM MarHWTHas nocTosHHas. OTHOCHTENbHAas MAarHUTHAsA MPOHHHAEMOCTh
aBaseTca 6e3pasMepHOH BeTMUYHHOH.

DHeprus, 3anmacaeMas B MarHUTHOM
noJie MpH ero o6pa3oBaHUH, COCTaBAsET:

Wy = 'l;'zl_z' [9orc],

rie L — MHAYKTUBHOCTb, 2H;

I —rToK, a.

DaeKTPOABUIKYILAA CHAa, HABOIH-
Masd B KaTymke, MMeloulefl @ BHTKOB,
paccuMTHIBaeTCa 1o gopmyine

ad L di Puc. 7.
dt — dt’

Tak kak B uemu, o6nanaloulel MHIYKTUBHOCTBHIO, 3HayeHHe TOKa
He MOXEeT M3MEHHTbCH CKaykoM, TO MPH MOAKAIOYEHMH KaTYIUKH K HC-
TOYHHKY MOCTOAHHOrO HampsikeHus (pUc. 7) ¥ NPH pPa3MbIKaHUU Lenu
TOK B MOCA€LHEH M3MEHAETCA 110 3aKOHaM, KOTOpble MOXOGHB 3aKOHaM
W3MEHEHUS] HaNpsAXKEHUs Ha EMKOCTH B IHeNH C CONpPOTHBJIEHHEM H
€MKOCTBIO,

Mpn R; < R, MpaKTHYeCKH MOXKHO YUHThIBATb TOAbKO CONPOTHB-

newne R;. Tox B uenu mpu saMbiKaHMM Kmoya K
t
E -t

i=—m—T—5 (1—e ") [a],

Ri"'RL

rae R;— BHYTpeHHee COMPOTUBIEHHE HCTOYHUKA, OX;
R, — conpoTuBieHHe KaTYIUKH, OM;
E — 3. I. C. HCTOYHHUKA, 6;
t — BpeM1, cekK; )
T, — MOCTOAIHHAA BPEMEHN LY, CeK;

L — MHIYKTUBHOCTD, 2H.
IMocToAHHas BpeMeHH B ITOM Ciyyae

Epyp=—w

T, = _L [cex].
R+ Ry
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Tok B uemy MPH BHIKMOYEHMH 9. L. ¢. E (Ha puc. 7 pPasOMKHYT
KOHTaKT K, M 3aMKHYT KOHTakT Kj3)

t
—E.
i—RLe [a].

TMocTosAnHas BpeMeHH NMPH 9TOM

T = L [cek].

Ry
WHtepBan BpeMeHH, 3a KOTOPHI# TOK NOCTHraeT MOMOBMHBI MAaKCH-
MaJIbHOr0 3HAaYyeHUS,
tr=0,Tt [cex].

ITpu nocaenoBaTeAbHOM COELMHEHHH KaTyuiek 6e3 B3aMMOMHIYKUNH
(puc. 8) o6uias MHIYKTHBHOCTb

Logw =L, +L3+L3.-|- e + Ly

Ly
Lﬂdlq N\
—N—
—t eV Logu
by P
Ly
Puc. 8. Puc. 9.

Mpu napannenbHoM coennHenun (puc. 9)
1 1 1 1 1
Losw L +Ts-+l:+ et Ly
Jlna mBYX KaTyiiek, COeIMHEHHBIX MapalienbHo,
LiL,
Logm=5—"—>.
SuT L+ L
lpu nocnenoBaTeAbHOM COEIMHEHHHM [BYX KaTymeK C B3aHMo-
unnykuueh (puc. 10)
L = L1 + Lg + 2M,

rue M — B3aumHan HHIYKTUBHOCTb, 2H.
B.Jlﬂ cnyvas napa:menbﬂoro CO€IMHEHNUA JBYX KaTyIUCK
LL,—M?
LI, x2M °
SHaK nal0c CTaBUTCA NpH ONUHAKOBOM, a 3HAK MHUHYC NpH BCTpeq.

HOM HampaBAeHMH MArHUTHHIX Noaed.
BsauMHas MHAYKTHBHOCTb ompefeaserca Gopmymroin

M=RVL,L,
rie GykBo#t k 0603HayeH K03(OdHIHUEHT CBA3H, KOTOPHIA BCeraa MeHbie
cauuuie, Onpesenenue K09QQHUUHEHTA CBASH NPOUIBOIUTCA CAEAYIOLUM
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o6pasom (puc. 10):

Lyw=L"=L,+L,—2M;
Lyawe=1L"= L, + Ly 4 2M;
LI —_— L" .
M==—=;
LI _LII
k= 4L,L,

I/]HllyKTPIBHOCTb NPOBOOIHHUKA OTHOCHTEIBHO 3eMIH

2
1=[2m (3t |10+ Luwen)
rae [/ — 1nMHa NPOBOIHHUKA, CM;

h— BbICOTA Haqx 3eMaei, cu;

r — paanyc npoBOXHHKA, CM;

In — HaTypanbHbIf nOrapuM.

| i

Puc. 10. Puc. 11,

MH1YKTHBHOCTb KOAKCHaAbHOrO Kabens

L= [2[ In (—%)J 10-3 [axen],

rne D — nnamerp HapyxHOro NpoBona, CA;
d — 1naMeTp BHYTPEHHEro NpoBOJa, CAf.
MunyKkTHBHOCTL TOpOMAaabHON KaTywku (puc. 11)

2
L= 41:(4F1—02— - 1079 [k eH],

rie w— YHCI0 BHTKOB;
@ — a6CcoM0THash MAarHUTHast 1IPOHHUAEMOCTb MaTepuana;
F—naoutans nonepeuyHoro CeyeHis MarHHTONPOBONE, cM?
[ — cpenHsis LIMHA MarHUTHOM JIHHHH, CAL.
MHpyKTHBHOCTb KaTYMIKH C NPAMOYrOAbHBLIM CeueHHeM (puc. 12)

L=8(b+ h) wk-1073 [aren],
rae h— BbiCcOTa, AL
b — wMpHHa, cM;
[ — IHHA, CcAM;
k — K030 QuUHEHT, OlpefenseMblil 10 rpadukamM Ha puc. 13.



WHIyXTHBHOCTb JBYXNPOBONHOH JMHUU
D

L= [41 In (TH + 107 mken,

rue D — paccTosiHMe Mex1y NMpPOBOMAMH, CAL;
d — IuaMeTp NpPOBONOB, CM.

12
10
08

’

a5t L/s

)

T
o
<o

g4r
L 621

4/ ] ! «h/bl
fe— () —5] 0 02 04 06 08 10

Puc. 12, Puc. 13.

prtt— 3 )

MHRyKTHBHOCTD OZHOCHAOHHOM UMAHHIpHYECKOHA kaTywku (puc. 14)
w?D?
L= o0 45p ¥

rae [ — navHa KaTYIIKH, CH;

D — aunameTp KaTymkH, cu.

dra ¢opMmyra cnpaBemiuBa mpu yciosuu [ > 0,3 D.

, NHpykTHBHOCTD KaTyWIKH C CepPIEYHHKOM M3 MarHUTONUINEKTPUKa
uau Geppura

enl,

L=A; w® [MKen],
roe A; — Ko3hUIHMEeHT HHIYKTUBHOCTH BUTKA, #K2H. [Ipeobpasys sty
dopMmyay, monydaem:

_1/ L L
w_“/‘;q_l; AI=F.

Bmecro 3Hauenus A; B TabaMuax c napaMerpamMu cepieyHUKOB Mo-
WweT GbTb yka3aH Tak HasbiBaeMblll KO3QduuueHT cepmeyHuka K. Be-
e e o e uunHe A; w K cBA3aHH Mexny co6o# caenyio-

f I(HM COOTHOLIEHHEM:
1 1 T
-Al=75, K: pRS—
} K A,
¢ o o o Ecan ana maHHOro cepreyHuka HeM3BeCTHHI
~———0{—™1 uu 3naveHHe K Hu 3HaueHHe A;, TO Ha cep-
Puc. 4. Heynux HamateiBaotr 100 BHTKOB mpoBoma u

U3MepAIOT HHAYKTUBHOCTD B MHKpOTeHpH. 3aTeM
onpeneasT KoyppUUMEHT cepleyHHKa mo ciedyiouwed Gopmyae;

K=7f’

rae L — u3MepeHHas HHIYKTHUBHOCTb, MKZ2H.
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11. Mpumepw

Mpumep 7. CkoabKO METPOB KOHCTaHTaHOBOH NMPOBOJOKH CEYEHHEM
qg=1mnm? norge6yercx I U3roTOBJEHUA conpoTtuBieHus R = 100 om?

ITo Tta6a. 2 HaxoauM yjpeabHOE CONMPOTHBAEHHE KOHCTAaHTaHa
oM - MM2 M
p=00—— umt x=2 ——— *
M OM - MM

Torna

_Rg__100.1 _ .
| = p _W_JOO M;

[=R%g=100.2.1=200 .

Mpumep 8. ConporuBrenne KaTyIKH 3I€KTPOMarHUTa COCTaBaser
npy KomHaTHOH Temneparype R, =195000 ox. ITocne waca pa6oTwl co-
npoTHBJIEHHE yBeanyunocb 10 R=95780 om, a kaTymka Harpesach
ko 60° C. M3 kakoro Marepuana M3roToBJAE€H MPOBOX KaTYWIKH?

TemnepatypHbift KO3 dHunHEHT
0= R—R, _ 5780—5000

T TR,At 500040

Mo ta6a. 2 onpenenseM, 4TO Gbl1 B3AT MENHbIH NMPOBOX.

=10,0039 1/° C.

MMpumep 9. Beanynna nByX cOMpoTHBIEHHH, COEIMHEHHBIX Mapan-
aeabHo, coctaBaser 100 o, a coenuHeHHnX MocaegoBatenbHo 800 o,
Tpe6yerca onpeneauts BEAHYHHY KaXIOro CONPOTHBIEHUA B OTHENbHO-
CTH.

Ham usBectHo, yTO

R — Rl R2 .

TR R
Ruoe =R+ R:;
Ry =Ryoc—Rs.

IMoncraBuB 3HaueHue R, U3 TpETbEro paBE€HCTBA B nepBoe, Moiay-
yuMm:
— (Rnoc _ Re) R, — (Rnoc —Ry) R,
(Rnoc — Ry) + Ry Rnoc
Takum 06pa3oM, Mbl HMeeM KBaJpaTHOe ypaBHEHHe
R} — Ruoe Re + Rioc Rnap =0.

noc "/-Rr%oc_R R .=
2 - 4 nap noc
M
_80 ‘/_8_09__ 100 - 800 = 683 o
) 3
(oTpUUATENbHOE DEUIeHHe B IAHHOM CIyyae He UMeeT CMbicia);
R, = Ruge — Ry =800 — 683 = 117 ox,

Rnap

Orciona

R3=R



Mpumep 10. K nctounuky nocrosHHoro Hanpsikenus 500 8 moakiio-
YyeH KOHJEHCaTop eMKOCTbio 8 mi@. C 3amuMaMH KOHIEHCAaTOpa COelH-
HeH BOJAbTMETp, BHYTPEHHEE COMPOTHBAEHHE KOTOPOro BeaMKO MO CpaB-
HEHHIO C COMPOTHBIEHHeM noTepb KoHieHcatopa. Cnycra 50 cex mocae
OTKJAI0YEHHs KOHIEHCAaTOpa OT MCTOYHHKA HanmpsAKEHHe Ha KOHIeHcaTope
cuusuaock 10 250 8. KakoBo compoTHBieHHe MOTEPh KOHAEHcaTopa?

W3 ycaoBus 3aflayu BbITEKaeT, YTO MHTepBaJ BPeMeHH, MO HCTeye-
HUM KOTOPOTO HAMpAXeHHe HOCTUIIO CBOEro TOJOBHHHOIO 3HaueHHs
(ty), cocraBaset 50 cex:

tH= 0,7‘\:;
th _ 50
1———‘-,—7-=0,—7=7I,508K,
T 71,5
=-6 = T —gMOM.

Mpumep 11. Jaa GpicTporo pa3pana KOHZEHCATOpa YacTo 3aMbl-
KaioT BHIBOLbI €ro OOKJafOK HAKOPOTKO C MOMOIIbIO MPOBOAA HIH OT-
peptku. Cirelyer uMeTb B BHAY, YTO BO3HUKAIOUIHE MPH ITOM TOKH MO-
TYT BHIBECTH KOHJeHcaTop M3 cTpos. KoHmeHcatop (CM. mpenbimyuui
npuMep) paspsluiH, 3aMKHYB €ro BbIBOAB OTPe3KOM MpoBOAa C CO-
nporuiaennem 0,05 ox. KakoBa BerdyMHa TOKa W BbJeasoOWasCs Ha
COMPOTUB/JEHHH NMPOBOJA MOILHOCTH B MOMEHT 3aMblkanua (¢ =0)?

E 500

P33 ™ Rpas 0,05

P=PR=108.5.102=5.1088m =5 Mam.

Mpumep 12. B pesynbTate npousBOICTBEHHOro Opaka B MIOCKOM
KOHIIEHCaTope C MOBEPXHOCTbIo 06kAanok 10 cu® o6pa3oBanca RonoaHu-
TeabHbI# BO3RYMHbIA 3a30p TomuuHo# 0,01 car. Ju3neKTPUK TOAMIMHOM
0,1 ¢ (¢, = 4) 3anonHAeT BCe NPOCTPAHCTBO Mexk1y naacTHHamu. Kakosa
€MKOCTb KOHJIEHCAaTOPa NpH HaiH4YHMH BO3AYIIHOro 3a3opa M 6e3 Hero?

0,0886-10 .
T T
C=o,ossg .14. 10_gec g,

Mpumep 13. e MHAYKTHBHO CBA3AHHHIE APYr C IPYroM KaTYUIKH
BMECTE C KOH[eHCaTOpOM 06pa3yoT BXOMHOE YCTPOHCTBO (BXOAHYIO LEMb)
npueMHuKa. 3Hayenus WHAYKTHBHOCTEH: L, =100 mK2n, L,=6 mK2H,
Lyake =130 mr2n u L,y = 110 2. Boruncants ko3hhuuneHt cBa3u:

. M L'—L"  130—110
T VL L AVL L, 4Vi00-6
Mpumep 14. lposox nuamerpoM | mm HAaTAHYT Ha BbicoTe 5.4

napannenbHo 3emae. OmpenenuTs ero WHIYKTHUBHOCTb, €CAM IAWHA MPO-
Bona 10 .

— 2h -8 — [ ¢ 3 108 . -8 ~~
L_[zzm(T)Jw _(z.ur lnm> 10°9 =20 wken,

=0,204.
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H&uuep 15. Tpe6yerca H3roTOBUTb KaTyWIKy HHIYKTHBHOCTH
L =200 sMren c GPOHEBHIM CePLEYHHUKOM, I8 KOTOPOro Ko3hdHuHeHT
WHAYKTHBHOCTH BHTKa A; paBeH 36,5-10"% mxzn. CKoabkO Hamo Ha-
MOTaTb BHTKOB?

L __l/ 200
W=]/ TI— W—vﬂnmxa.

ITpumep 16. KakoBa eMKOCTb MOHT@XHOro MPOBOLA AHAaMETPOM
0,5 mm n naunoit 10 cm, orcrosmero Ha 0,5 cu OT waccu?

024e,{ _ 024-1.10
C=— =2 =15n4.

't Bz

Mpumep 17. KakoBa MakcuMmaabHas eMKOCTb MPAMOEMKOCTHOro
KOHJleHCaTopa C IBYMA HENOABMXHbLIMM W ORHOH MOIBMXHOH maacTH-
HaMHM, ecl¥ BHEWHUM paguyc noaBHKHON mMiIacTHHR R=1,5 cx,
a BHYTpPEeHHMH pagumyc HenmomBmkHo# r=0,3 cx#? PaccrosaHue Mexny
nnactunaMu d cocrasaser 0,4 cu, a HayaabHas eMKOCTb Cyyy PaBHA | ng.
0,139 (n — 1) ¢, (R?

d

CIﬂKC -

01393 —1)-1(1,5—0
= 04

__p9
! )+ Cum=

3 4 1=25ng.

TJABA TPEThHA
9JEKTPUYECKAS LEMNDb MOCTOSAHHOIO TOKA

12. OcHOBHbBIE MOHATHA

CooTHolIeHHe Mexay HampmkeHueM U, TokoM / W compoTHBie-
HueM R Bbipaxaercs 3akoHoM Owma:

U=IR, 1=U v

p; R=T’

rie HanpseHHe BbIpaxxaerca B BOJbTAaX, TOK B aMmmepax U COMPOTH-
BIEHME B OMax. IJTH eIMHMUB HM3MepeHHsa MOAPa3yMeBaloTCA B Xole
HanbHeHIIEro U3N0XEHHS.

Enunnne# nanpswenus B cucreMe CH aBaserca BoabT (8).

Onpenenenye BoAbTa faHO B Il L,

JlonbHbIe W KpaTHble eNHHHILbL

1 MunausoabT (M8) = 10~%s;

1 mukposoabT (Mk8)=10"%g;

1 xunosoast (K8) = 10%6;

1 merasoant (Mg)=10%8.

B kayecTBe 06pa3iloBOr0 MCTOYHMKA HANMpPsAXeHUs MOAb3YIOTCA HOP-
MaZbHb M 31€MEHTOM (371eMeHTOM BecToHa), 9. &. ¢, KOTOpPOro npu TeM-
nepatype 20°C paeHa 1,0183s.
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Emuuuna cunsl Toka — amnep (a).

1 @a—cuna TAaKoro MOCTOAHHOTO 3MEKTPHYECKOTO TOKA, KOTOphIH,
npoxond qe¥e3 BOIHbIfi PacTBOp a30THOKMCAOro cepebpa, OTAaraeT Ha
kartone 0,001118 2 cepe6pa B cekyHay !.

JlonbHble M KpaTHble eIHHHUILbL

| muaanamnep (ma)=10"2aq;

1 muxpoamnep (mxa)=107%g;

1 kunoamnep (ka) =102 a.

Pa6ora 9nmekTpHYECKOro TOKa

A =UlIt [0x)¥
A=PRt =%2 t [0oc).

Pa3enus 310 BbipaXKeHHE Ha £, MONYYHM 3TEKTPUYECKYIO MOLIHOCTD
P=ULI

Enununa momHocty Batr (8m).

JloabHble M KpaTHbE €JHHMILbI:

1 muaausarr (mem)= 10"2% em;

1 mukposart (mxem)= 10"%am,;

1 kunosarr (kem) = 10% em;

1 merasarr (Meam)=10°gm

Tpeo6pasoBanus:

13. 3amMKHyTas 4 pa3BeTBJEHHAS LelH NOCTOAHHOTO TOKa
Tok B unenu, uso6paxeHHoit Ha puc. 15, onpexeaserca no popmyre
| =—5—5—.
Ri+ Ry

Hanpmxeﬂue U HasbiBaercsa HanpAxeHNeM Ha 3aXXUMax UCTOYHHKaA:
U=E—IR;=1IRy.

! Onpegnenenne amnepa, OCHOBaHHOE Ha XMMHYECKOM MEACTBUH TOKaA.
Onperenenue amnepa, nNpuHaAToe B MexIYHapoOIHOA CHCTeMe €IMHHIL
CH, npuseneno s ra. 1.

* TocynapcTBeHHbIMM CTaHAAPTaMM JOMYCKaeTCa HapAly C €IHHU-
ne#t pa6oTel MKOyleM MPUMEHEHHE BHECHCTEMHOH €IMHHIBI PaGoThl H
SHepruy Bart-yac (ém - 4). 1 Barr-vac (1 8m.4)— pa6ota, coBepuaemas
MEKTPHYECKUM TOKOM MOWHOCTbIO 1 8m B Teuenne 1 4.

YUTBIBasA, YTO 3JIEKTPHYECKHH TOkK TOH xe MoutHoctH (1 em) B
TeyeHne 1 cex cosepmaer paGoty B | 0o, moayyaem:

1 6m.4=3,6.10% gor,
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B 3aBHCHMOCTH OT BeJHYMHbI CONMPOTHBAEHHA HArpy3kH R, MOryT
HMETb MECTO Da3NHyHble PeKHUMbI PaboThHI.
Ipu kopoTkoM 3ambikaHuH (Ry = 0)
E

I3 = Iyaxe =—5—;

R;
Uy

3= =0.
ITpu xonoctom xoxe (R =—.ov:>)mm

Upx=Uyaxc =E;
=lym=0.

IIpu cornacoBaHHOH Harﬁsxe ‘('RH =R))
= 1'53 ;
=Y,

p = Yelia

B 9ToM cayuae reHepaTop OTHaeT B HAarpysky MaKCHMAMbHO BO3-

MOXHYIO MOLLHOCTb. g
!
d Rill U —
v v R,,[j | v (]as RZL]
3 ”2” 1}2 M1 I
) |
Puc. 1. Puc. 16. Puc, 17.

Comporusiesne Ry MOXeT COCTOATb U3 HECKOAbKHUX CONPOTHBIEHHI.

B uenu u3 mocnefoBaTeNbHO COENUHEHHbIX CONDOTHBIEHUH (Henu-
Telb HANPAKEHHA) NAaNEHUs HANpPAXKEHUA Ha CONPOTHUBIEHHAX NPONOPIHU-
OHaNbHB HX BEIHYHHAM:

U, _R
Uy "R’
Ona cxembl Ha puc. 16 cnpaBemiuBbl CIeAYOLHE COOTHOLIGHHMA:
U _R+R,
U, ~ Ry
R .
L=Urrws
.
U=UrFr
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B uenu U3 napannenbHO COEXHHEHHBIX CONPOTHBIEGHHI (neauTelb
TOKa) TOK B BETBAX NPAMO NPONOPLHOHAIEH NPOBOIMMOCTAM BeTBeff
HIH 06DAaTHO MPONMOPLHOHANEH compoTHsieHuaM (puc. 17).

L _ G _ Ry,
L=G ~ R’

L= .
YTRIAR
="

= RTR

Ilna pacuupeHns npejena u3MepeHu# BoabTMmerpa (puc. 18) Heob-

x>~  XOQuMO J06aBouHOe colpoTUBIeHHe Rpy¢
R
” Uy =U,gy ———;
R 306 ! "M Ryos + R
—_— UMBM N
— Uysm RAOG—Rn<U“ —l>,
UHSM
V)R, —M =n;
D, U,,
i Ryos=Rp(n—1),
rxe Uy, —nepBoHayaibHbIH BePXHHH lpenet Hanpa-
Puc. 18. JKEeHUA, H3MEePAeMOro npu6opoM (BOJbT-
METpOM);

Ry — conporusienne npu6opa (BOoAbTMETPa) IPH 3TOM Npejene
H3MEPAEMOro HalpsXeHHs,
Uysy — HOBhI# (60abHINA) Npefen U3MepseMOro HampsXeHus;
n — Ko3(pHUHEHT YMHOXEHHs NP Nepexole K HOBOH MIKale,
[aa pacwupenus npenena uamepeduit amiepmerpa (puc. 19) Heo6-
XORUMO LIYHTHpYIOUlEe CONpPOTHBAEHHE (LIYHT)

Jw _ Ru .
Tn — Ry’
Ru
W=l ry
Ru= R0,
___1)
\7
I
1,.,—— ’
_ Ry
Rm_(n——~l)’

re n—xo03bhUIMENT YMHOXEHHA NpPH nepexofe K HoBo# (Goabiued)
HIKaze ToxKad.

Couporusnenne BOIbTMETpa R, ONpexeaserca cieiylowuM obpa-
30M (puc. 20). TloakaoualoT BOALTMETP K HCTOYHHKY HanpsixeHnus E u
3aMEYal0T NOKa3aHHWe BOJAbTMETPA. 3aTeM BKAIOYAIOT MOCIEXOBATENBHO
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C BOJBTMETPOM MEPEMEHHOE CONMpPOTHBJIEHHE R M mox6upaioT ero Beau-
YHHY TaK, 4TOOb HampseHHe, NOKa3bIBAEMOE BOJLTMETPOM, YMEHbLIH-
nock B 2 pasa MO CPaBHEHHIO C MepBOHayanbHHIM. [TpH 3TOM

R=R,.
Conporturaenne R cienyer NpeiBapUTEbHO NMPOrpPafyHpPOBaTh.
Rn
1 — [”

—— [w
—
Ru

Puc. 19. Puc. 20.

BHyTpeHHee COMpOTHBIEHHE MCTOYHHKA IOMKHO ObTb BO MHOrO
pas MeHblie, yeM CONpOTHBIEHHE Ry.

Ha 310M Xe NMPHHLHUNE OCHOBBIBaeTCA OnpeleleHHe BEIHYMHBI CO-
NPOTHUBJIEHHs C MOMOLLbIO BOJbTMeTpa. B 3ToM cayuae BMecTo mepeMeH-
HOTO CONpOTHBAEHHA R B LeNb BKIOYAIOT HEH3BECTHOE COMPOTHBIEHHE
R,. VssecTHoiMH HOMXHBI GbITb HampsxeHue U Ha 3aXHMax MCTOYHHKA,
Ry

—) e 2 A

14 it 0

R, []ﬁ, R,

]
8
S

Ry

Puc. 21. Puc. 22.

CONpoTHB.IeHHe BOAbTMeTpa Ry U nafenue Hanpaxenus Uy Ha BoAbTMETpE
NpH BKAKYEHHOM B Lenb coiporusieHun R, Torua
‘U
Re=a(gr=1 )

[pu HEN3MEHHOM HAMPsKEHMH Ha 3aXHMMaX HCTOYHHKA WIKaly H3MepH-
T€1bHO10 NpH6Opa (BOAbTMETPA) MOXHO NPOrpaiyHpoBaTh B OMax.

Pacyer HanpsXeHHit 1 TOKOB B Pa3BETBJIEHHHIX UENAX ABAAETCH A0-
BOJLHO CJOXKHBIM nenoM. Kak mnpasuno, ero mnpou3BOAAT Ha OCHOBE
3akoHoB Kupxrogpa. OnHako yacto Tpefyercs ONpeNeNHTh JHIIb OXHY
KaKylo-HuOyIb BEAHYHHY, M B 3TOM Clyuyae Qi pacuera le1ecoobpas-
HO TMOJb30BaTbCA TEOPHEH IABYXMOMIOCHHKOB (METOXOM SKBHBAJIEHTHOIO
reHepartopa).

[lepsobi#t 3akoH Kupxroga: cymma BceX TOKOB, MPHXOMALIMX K y3ay
94CKTPUYECKOH LLENH, PABHA CYMME BCEX TOKOB, YXOJSLIUX U3 3TOr0 y3ia.

8l



TMpuMepoM MOMET CNYXHTb DJEKTPHUECKas IeNb M3 IBYX mapat-
feAbHO COENMHEHHBIX CONMPOTHBIAEHHH, B KOTOPOH TOK /, mpUXOAAUH
K yany, paBeH CyMMe TOKOB B o6eux BeTBaX (puc. 17):

I=1,+1,

Bropoit 3akon Kupxroda: B 3aMKHYTOH 3ME€KTDHYECKOH nenu cymma
9, I. C. paBHa CyMMe MajleHHil HanpsxeHHUH Ha CONMPOTHBIEHHAX LeENH

(puc. 16):
U=U,+4U,.

TMpuMeHeHne MeTONAa IKBHMBAJIEHTHOIO reHepatopa tpe6yer uaBe-
cTHOro Hasmika. [TopAmOK pacyetra Mbl OGBACHHM Ha ClIelyIOLleM IpH-
Mepe. Jlonyctum, Tpe6yercs OmpexeauTb TOK
Ry I, B BeTBH C conportusieHHeM Ry (puc. 21).
— oA Las pelleHus 3alayd HEOGXOMUMO BHLIIONHHT

caefyiomue ONepanuu:
R Ry R,|| =Ry 1. MckaoyaoT (BbIOGPACHIBAIOT) U3 CXEMbI
TO CONPOTHBIEHHE, TOK B KOTOPOM HIH Na-
+ ¥ NeHue HampsHKeHHs Ha KOTOPOM TpeGyercsa
onpefenutb. [as ymo6CTBa NepeyepyuBaioT
Ry cxeMy, o6o3HayuB 6ykBaMu A u B te ee ToU-
KH, K KOTOPHIM OblIO NPHCOEIHHEHO BbIGPO-

Puc. 23. LIeHHOe CONpOTHBIAEHHE (puc. 22).
' 2. Onpeneasior COMPOTHBIEHHE MONYYeH-
Holt uenn Mexny toukaMu A u B. Ilpu stom
MbICTEHHO 3aMbIKAIOT HAKOPOTKO BC€ HCTOYHMKH 3. I. €. (E), uMelomuecs
B uenu (puc. 23), HO OCTaBIAIT B CXeMe LENH BHYTPEHHHEe COMpo-
THBAEHHs 3THX HCTOgHUKOB. HaililenHoe compoTuBienue MOXHO pac-
CMaTpHUBaThb KaK BHYTPEHHee COMPOTHBIEHHE R, ,3KBHUBATEHTHOrO
HCTOYHHKA HANpsMeHHA“ (IKBHBANEHTHOTO reHepatopa), KOTODHIA Mbl-
CIAT NMOAKMIOYEHHBIM K 3axuMaM A u B.

3. Onpepensior HampaxmeHHe xompoctoro xoma U, ,, KoTOpoe cy-
mecTByeT MexAy 3amuMaMi A u B, NpH BKIIOYEHHBHIX HCTOY-
HUKax a. OI. ¢. E (puc. 24). Bennuuna U, , paccuutbiBaeTcs ¢ Io-
Molb10 060ux 3akOHOB Kupxroda.

Hanpawenue U, , MoxHO pac-
CMaTpHBaTh KakK 9. . C. 9KBUBAJEHT-
HOTO reHeparopa.

Puc. 24, Puc. 25.

4. Onpeneaus mapamerpsl Uy , 1 R, 3KBHBANTEHTHOTrO reHeparopa,
MOXHO PAacCYMTaTb MCKOMBI TOK /, mo 3akoHy OMa Ias MOAHOU uenu
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(puc. 25):
I —_— Ux.x
= e
Ro+ Ry
5. Ecru uckaoyaior U3 cxembi (CM. I 1) Takylo YyacTb BETBH L€INH,
CONMpPOTHBAEHHE KOTOPOH PaBHO HYJIO, TO BEIHYHHA TOKa B BETBH (CM. M. 4)
onpeneaserca no gopmyne
I=Ux.x
0
T[Ipu pacuere MHOrOKOHTYPHHIX LeNeH yacTo GhIBA€T BHIFOJHO 3aMe-
HHUTh CONMPOTHBIEHHs, COCNUHEHHbIE TPEYroNbHHUKOM, CONMPOTHUBIEHHAMH,

Ry

— Ra Ay
Puc. 26.

COEMMHEHHLIMM B BMIE 3BE3[pl, MAM HAa060pOT (TakMM O6Pa3oM, YTOGH
TOKM B OCTalAbHbIX BETBAX LIENH OCTaMUCh HEH3MEHHBIMH).
Takoe npeo6GpasoBaHue NMOKa3aHO Ha puc. 26.

O6o3naynm:
R=Ra+ Rp+ Rg
R'=RiRy+ RRy + R:Rs
[Tpeo6pasoBanne TpeyronbHHKa B 3BE3NY:

Ry =——}§9;
Ry= RaRRb;
Ry=5oe,
[Ipeo6pasoBanue 3B€3bI B TPEYTOAbHHUK:
Re=7
Rp= %;
R=Z.

14. Ilpumepst

Mpumep 18. Tenepatop Harpy:eH Ha conporusieHne R==>55 ox,
a Tok uepe3 Harpysky pased [==4a. Onpeneauts Hanpsxenue U Ha

3aXHUMax reHepaTopa.
U=IR=4.55=220s,

33



Mpumep 19. BoabT™erp, uMeromuit conpotusienne Ry + Ryo6 =R =

50 xox, monkiioueH Kk GaTapee OT KapMaHHOrO (oOHApA M MOKa3bBaer
Hanpsaxenune U = 4,5 8. Onpexeantsb 10K /, NPOXOJAALUIHA yepe3 BOIbTMETP.
U 45

Mpumep 20. K ncroynuky Toka MOXK/AIOYEH BOJBTMETP, CONPOTHB-
JeHHe KOTOPOrO OYeHb BEJNHKO IO CPaBHEHHIO C BHYTPEHHHM CONpo-
TUBIEHHEM HCTOYHHKA R; ITo3TOMy mpakTuyecku OH U3MepseT HampsaxC-
HHe xoaoctoroxofa Uy , =14 6. 3ateM K 3axuMaM HCTOYHHKA MOIKIIO-
YaeTCs HH3KOOMHBIt aMIIepMeTp, NOKa3biBaIOLINA, YTO TOK B LENH PaBEH 2a
(hakTHYeCKH 3TO TOK KOPOTKOro 3aMbikaHus Iy ,). Onpeneauts BHYTpeH-
Hee COMPOTHBIEHHE HCTOYHHKA TOKa.

Ry=Yex

= 9.10~3%= 90 mxa.

[$1]

14
IK'a =7— 7 on.

Mpumep 21. Manapuuk, uMelomuit conpornsierne R = 200 ox, Bkaio-
yeH B ceTb Hanpsxenuem U =220 ¢. Onpexenutb MOWHOCTb P, morpe6-
AAEMYI0 MasAbHUKOM.

U 2200
P ——k—w—242 am.

Mpumep 22. ConporusiaeHne MoxBMMKHON KaTYUIKH (PaMKH) MHOro-
npejenbHOro H3MepHTeapbHoro npubopa R, = 300 ox. Ctpeaxa nmpu6opa
OTKJMOHAETCA Ha BCIO LIKany npu Toke | ma. [lna u3mepeHus Tokos [ no-

panka 10 a TpeGyercs BKIIOYHTH MapanielbHO paMKe CONMPOTHBIEHHE
(myHT) Ry Onpenenuts ero BeTHYHHY M MOTPE6AAEMYI0 HM MOILHOCTD P,

L0 _ .

n= = roee = 104

— _Fu 300 .
Rm = m% W -——0,03 oM,

Py=IR=102.0,03=3 sm.

Mpumep 23. Conporusaenne R=1 Mos Heo6XOZHMO COCTaBHTb

U3 IB)X conpoTuBieHHH (R, M R,) Tak, yToOH Ha OXHOM H3 HHX Ma-
xeHue HanpskeHus U, Obimo pasHo 100 us, korna

K 06OMM CONMpPOTHBIEHHAM TPHIOKEHO HanpsKeHie

R U=2s8 (puc. 27). Haittu BeanuuHbl oGoux compo-
U THBJIEHHH.
26 U _R+R _ R
U, Ry Ry’
R, 100m6
2 108 . 1
R, = Rgg =10 210— =5-10* ox =350 xox;

Puc. 27. R =R—R,=100—5.10*=9,5-10% o =930 xo.

Mpumep 24. TpeGyerca HcCiefoBaTb pAa3BETBAEHHYVIO IEKTPH-
YECKYI0 Lemb (puC. 28) METOAOM SKBHBAJNEHTHOrO IeHepatopa. B ua-
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CTHOCTH, HAC MHTEPECYeT BEIMYHHA TOKA B BETBU C CONPOTHBIEHUEM R,.
Ecan BKJIIOYHTL B 3Ty BETBb aMIlepPMeTpP, TO BEJIHYMHA TOKA HECKOIbKO
U3MeHHTCA. ITO H3MeHeHHe GyAeT 3aBHCETb OT BeIHUYHHHLI COMNPOTHBIE-
Hus npubopa. CrnpamuBaercs, KAKOMY YCIOBHIO TOMKHO YIOBAETBOPATH
COMPOTHBIEHHE aMmepmeTpa, yTo6bl H3MEHEHHE TOKa B BeTBH, 06)Cl0-
BJIE€HHOE BK/IIOYEHHEM npHOopa, 6bl10 MO BO3MOKHOCTH MHHMMAlbHbIM?

f
Rq Ra|| Rs
Tt p

Puc. 28. Puc. 29.

Penrnm 3azauy MeTonoM 3KBHBAIEHTHOI'O reHepaTopa. MoxHO Ghlio
6Bl MCKJIIOUHTb M3 CXeMbl BCIO BETBb C CONPOTHBIECHHEM Ry, KaK 6blio
ckasaHo B M. 1 omucanua sroro merona. Ho Mbl ucKmouuM auumb
yyacTok BeTBH MexIy OykBamu A u B, 1. e. M0 CymeCTBY pa3opBeM
BETBb (CM. I. O OMHCaHHA MeTOJa).

MeIcneHHO 3aMKHYB HaKOPOTKO HCTOYHHK 3. I C., HAXOAHMM COMpO-
THBJIEHHE NONY4YEHHOH wuemu (puc. 29) Meway 3axumaMu A u B:

_ (Ri+R) R
Ro= miTrir R, TR

Boiyucnsaem BenMuHHy HanmpsikeHus xosoctoro xoma U, MeXIy
3awuMaMi A u B. Tak Kak uenb MExIy 3THMH 3aXXMMaMH Pa3OMKHYTa
M TOK B R; OTCYTCTBYeT, TO Hamps-
wenue U, , paBHO ManeHUIO Hampa-
MEHHA Ha conporuBaeHun R, (pHuc.

30). Ilo mpaBuny nxeneHus Hamps-
A
Ko

'I: E-Urs

8
Puc. 30. Puc. 31,
WKEHHH Moayyaem:
E _ R+R+R ER,

Us

Ux.x Rs ’ 'x=Ri+R1+R2 )

HMrak, M onpeneirau 3. A C. U, , U BHYTPEHHEE CONPOTHBIEHHE
R, 5KBHBANEHTHOro rexeparopa (puc. 31),
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Ecau 3aMKHyTb 3a%uMbl A u B skBuBanentHoro reneparopa (puc. 31)
HAKOPOTKO, TO B LleNH YCTaHOBHTCA TOK
I i UK‘X
R
ToyHo Tako# xe TOK CYLIeCTBYET B BETBH C CONPOTHBIECHHUEM R,
B Mccaexyemoi cxeme (puc. 28).
[Ipennonoxum, yto B cxeme Ha puc. 28 conporusiaenne R;=0,1 ox,
R, =10 om, R, =100 ox, Ry =200 ox u E =4, s.

Torna
R,=—Of%%.%-+200=-}%’—?+ 200 = 209,1 ox;
Ure= 2] 1-01,(])0 = 14112?1 =409 ¢
I= —2‘%=0,0196 =196 ua.

Jlerko BuaeTb, UTO COMPOTHBIEHHE amMmepMeTpa IOMXKHO O6blTh
3HAYUTENbHO MeHbllle R, AUIIb MPH 9TOM YCIOBHHM GyxeT obecrmeyeHa

—{—2A A

R
Ro=Rir*Riz ~—PVza~ErEz 0
Uz.x
——{—25 T
6) 2

Puc. 32.

JOCTaTQYHaA TOYHOCTb M3MepeHus Toka. Ecau, HanpuMep, CONPOTHBIEHHE
npu6opa PaBHO BCEro 5 ox, TO NMpH BKIIOYEHHH aMIepMeTpa mocrexo-
BaTeabHO C COLPOTHBIEHHEM R; B BETBU YCTaHOBHTCA TOK:

,_ 409 _
I'= 341 =0,019 =19 ma.
310 COOTBETCTBYET NMOrPEUIHOCTH U3MEpeHHs OKoxo 3%/g.

Ipumep 25. [Tpennonaraerca COGNMHUTD MapanpienbHoO IB€ GaTapeu
c9.l.c E, u E, v BHYTPEHHUM CONpOTHBIAEHHEM R;, U R;y (pHC. 32, a).
Bataped HMEOT OXUHAKOBOE YHUCIO 31EMEHTOB, HO,Pa3psikeHbl B pa3HOU

- CTEMIEHH, U MO3TOMY MX 3. I C. Pa3anyaiorcsa 110 BeauynHe. OnpeReanTsb
TOK, KOTOPHIlf BOHHKHET B LIENH P 11apalie bHOM coequHeHuu GaTapeit.

PemnMm 3agauy MeTonoM 3KBHBAJEHTHOI'O reHepaTopa.

Pa3opBas nenb B TOYKe 2, ONpeNeNUM BHYTPEHHEe CONPOTHB/EHHE
R, (puc. 32, 6) u Hanpsaxenue xoxocroro xona Uy, (puc. 32, 8) sxBu-
BaJIEHTHOro reseparopa (puc. 32, 2).

Toxk B uenu (puc. 32, a) paBeH TOKY KOPOTKOI'O 3aMBIKAHHs IKBH-
BANEHTHOIO FE€HepaTopa:

Upy _ Es—E,

1= =t ——2
Ry R11+Ris




OueBHIHO, B LENH M3 IBYX MapalicibHO COEIHHEHHBIX GaTapedt
npu HepaBencTBe E; m E, BO3HHUKHET TOK, KOTOpbIH 6yleT TeM 6oJblie,
yem Goxbuie DPasHHLUA MEXNy BeIHYHHAMH OGEHX 3. 1. C.

Hanpumep, npu E, =4,5 8, E;=43 8, R;; =002 om u R;y =
=0,08 o TOK paspsma Gatapeu c Goabuie#t 3. I. C.

E,—E, _ 45—43
RiF Ris 002008

Heo6xoanMo NOMHHTH O BO3MOXHOCTH NOfBJIEHHS TaKOro TOKa
n Bo usbexanue 6ecrnone3Horo paspaga Garapen ¢ Ooabuied 9. . C.

COE€IMHATb [1apaMi€JbHO TOJIbKO 6a1‘apen C MNpakTHYECKH OAHHAKO-
BbIMH 3. . C.

I = =2a.

FTTABAYETBEPTAA
HEMb NMEPEMEHHOI'0 TOKA

15. OcHOBHbIE MOHATHSA

JlepemenHn#t TOK M3MEHAGTCA BO BPEMEHH MO CHHYCOMAATHHOMY
3akoHy (puc. 33). Bpemsa, 3a koTopoe coBepuIaeTcs MOAHBIA UMKA H3-
MEHEHHi 110 BEeIHYHHE M HANpPaBIEHHIO, HasbiBaeTcs nepuoipoM. [lpu
BEKTOPHOM M306paXEHHH CHHYCOMIB BEKTOP MEPHOXHYECKH ONMHCHIBAET
yrox a, paBHeii 360° mam B XyrosoM (palMaHHOM) H3MEPEHHHM paB-
Hbift 2. CnegoBartensHo, NepBulit mony-
nepuox OKaHYUBAETCA NIPH a = X, a ep- 1
BOE MakCHMaibHOe 3HaYeHHE CHHyCOHUNIa
npunumaer npu %/2. Bpewms, 3a kotopoe
BEKTOp omucbiBaet yroa 2m [pad], Ha- | _Lx
3bIBAETC NEpPHOXOM M 0603Hayaercs '51
6yxso#t T. Uncno mepuonoB B CeKyHIY 0 =

O

§

3

-~
Ha3blBaeTCA YacToToit M 06o3Hauaercs \ /I
6yksott f. Orciona T

1
f=7 [1/cex]. Puc. 33.

3a egunuuy vacToThl npuHAT repu (24). Yacrora npoMmbiunzeHHOR
ceTH NepeMeHHOro Toka o6bluHo paBHa 50 24.
B TeopHH mepeMeHHOro TOKa 4acTO NPUXOJHTCA HMETb €10 C Kpy-

ropo#t yacroto#t
w=2nf [1/cek].

B teuenne nepuoga MNepeMEHHbIA TOK, HU3MEHAWMHACA MO CHHY-
COMIanbHOMY 3aKOHY, JOCTHTaeT MaKCHMalbHOrO 3HayeHua 2 pasa
(npu m/2 u 3m/2). MakcumanpHoe 3HAu€HHE TOKA MIAH HanpAXeHHA
0603HaYaI0T COOTBETCTBEHHO OYKBaMH /[yaxc M, Uyage JleficTByloniee
3HayeHHe MEePeMEHHOr0 TOKA PABHO BeNHYHHE TAKOr0 MOCTOAHHOIO
TOKa, KOTOpbIH, NPOXOXA 4Yepe3 CONpOTHBIEHHC, BLIXENSET B HeM
(3a oauHakosoe BpeMA C [E€PeMEHHBIM TOKOM) paBHOE KOJMYECTBO
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Tyake = V2— Ipencr = 1,411,
Unake = Vz_U)xeﬁc-r =1410.

Cnenyetr uMeTb B BHIY, UTO, HaNpHMep, NPH pacyeTe TOKOBOH Ha-
rPY3KH NMPOBOJOB MPMHHUMAeTcs BO BHMMaHHE JEHCTBYioLlce 3HAYeHHe
TOKA. JTO MOJOXKEHHE BO MHOTHX CIYy4YasX PacipocTpaHseTca M Ha Ha-
npsxenue. JIMwb Npu pacucte H30JAAUHM HA 11P0OOH HEOOXOUHMO YUH-
ThIBAa1b MaKCHManbHOe (NIHOBEHHOE) 3HauyeHHe HaNpPAKEeHHs, Tak Kak
npo6oH MOxeT NPOH3OWUTH BO BpeMs MPOXOXIECHHA HanlpsiKeHHsa yepes
Makcumym. Ha mkanax wn3meputenbHbix NpHGOPOB YKa3blBalOTCH, KaK
npaBua0, KeHCTBYIOLIHE 3HAYEHHA TOKAa MM HaNpAKEHHA.

16. CompoTusjieHHe B LeNMH NePEMEeHHOro TOKa

B oMuueckoM (akTHBHOM) CONpPOTHBJEHHH TOK COBNafaeT Mo ¢ase
c HanpsxeHHeM (ba30Bbiff yroa paBeH HYIIO); MOITOMY pacyeT wuenen
MepEeMEHHOrO0 TOKa C OMHUYECKHMH CONPOTHBIEHHAMH NPOHU3BOTUTCA MO
¢opMynaM, BbIBEIEHHBIM JUI LleNH MOCTOSHHOrO TOKa. [lo Mepe mnossi-
11EeHUA YacCTOThl HAYHMHAET NPOABAATHCA TaK HAa3biBAEMBIH NOBEPXHOCT-
Hbllt 3Q(eKT; ConpoTHBIEHHE NMPOBOJHMKA YBEAMYHBAETCA, TaK KaK Npo-
HCXONHUT BHLITECHEHHE TOKA K MOBEPXHOCTH MPOBOAHHKA. DTOT 9pdexT
XapaKkTepuayeTcsa rayGHHOM NpPOHMKHOBEHHs Toka 3. BeamumHa 8 umc-
JI€HHO PaBHAa TaKOMY DPACCTOAHHIO OT NOBEPXHOCTH (NPOBOJHHKA), HA KO-
TOPOM NIIOTHOCTb TOKA cocTaBaseT 36°/¢’ OT MIOTHOCTH TOKA Ha MOBEpX-
HoctH., CyuiecTBeHHO, 4TO, XOTS COMPOTHBIEHHE NPOBOXHHUKA YBETHYH-
BAETCA C POCTOM UACTOTHl, OHO MO-NMPEKHEMY OCTAETCH AKTHBHHIM:
TOK W HanmpsXeHHE B NPOBOJAHMKE COBMAjJaloT No (ase,

[1y6uHa NPOHHKHOBEHHA TOKA BHIYHCIAETCA MO GopMmyne

0,5

=
V S
rae x— yneabHas NpoOBOAHMOCTD,
u—— MarHUTHas MNPOHUIAEMOCTb MaTtepuana (IAs MexH, allOMHHHA
u cepebpa u=1);
f—uacrora, Mey.
Jas cayyas, Korna

[MM]o

r
5 V fape > 1,

CONPOTHBJEHHE MEJHOr0 NMPOBOIHHKA MOXHO MOACYMTATb MO ¢opMyane
1 r o ,— 1

rinx
rae r — paaMyC nNpoBOJHHKA, MM,
f — vacroTa, 24;
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[l — MarHUTHas NMPOHHIAeMOCTb, paBHaa I;
* — ylelbHas NMPOBOIMMOCTb, CUM;
Ha yacrorax Bbuue 10 x2y conmpoTHBieHHe PAaCCUUTHIBAETCA MO
Gopmyne
Rn.q""Rn.rO»O-IE)de’

rae Ry — COMPOTHUBIEHHE MOCTOAHHOMY TOKY, OM;
d — IuaMeTp MpPOBOIHMKA, CM;
f—uacrora, 2y4;

Ecin k KoHZeHcaropy NpHIOXEHO MNepeMeHHOe HanpsxeHHe ¢
3alaHHOHW aMILIMTYAOH, TO BeJIHWYHMHA TOKA yepe3 KOHIEHCATOP 3aBHCHU1
OT €MKOCTH M YacCTOTHI.

Monyab BeaHulHbl €MKOCTHOTO CONMPOTHBIEHHA

1
XC= (—D'E' [OML

rae C — eMKoCTb, ¢;
o — Kpyrosas yacrora, 1/cex.
C noBhiLIEHHEM YacTOTH 3TO EMKOCTHOE COMpPOTHB.IEHHE YMEeHb-
aerTcs.
Konnmencatop Bcerna o6iamaer HeoGpaTHMbLIMM TCIIOBHIMH TOTe-
pamu. Hannuue nmoreps MOXHO OTpas3uTb Ha cxeme, BKIKOYMB mapai-
nel1bHo eMKocTH C aKTHBHOE CONpOTHBIE-
HHE Ryap (puc. 34). Pacuet kosddunuenta
noteps Npoussoaurca no gopmyne

Rnap € e =dc= RpapeC '
Rnoc C
—
Puc. 34. Puc. 35,

rae dg— Ko3pGUUHEHT NMOTePb KOHIEHCATOPa;

1
R = ——————— — [IapaniejbHOe CONPOTHBIEHUE MOTEPH, OAM.
nap = R T{wC) p p pb,

Insa nocaenosaTeabHo 3KBMBaleHTHOH cxeMmbl (pHc. 35)
1 dC=Rnoc“’C’
rie Rpge = R (@CF nocae10BaTeNbHOE CONPOTHBACHHE TOTEPb, O,
oC)E
nap
Mpyu napaialeabHOM COEIMHEHMH [BYX KOHIEHCAaTOPOB C pasauy-
HbHIMH KOYh(dHUHEHTaMH NOTEPb

4 — iCi+ diCy
cTTCFC

Beanuuna, o6pathas Ko3((HUMEHTY NOTEPb, Ha3niBaerca Ao6por-
HQCTbIO KOHJEHcaTopa

1
Q:’——-“—.
C dC
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Mpy MOC1€10BAaTEAbHOM COEIMHEHHH KOHIEHCAaTOpa M aKTHBHOIG
conporusiaenus (puc. 33)

- a T \2
Znoc = VRrsmc +Xé= ]/ R?mc + <'m_C-> s
Xc 1
t = = —
gy Rioc ©CRpoc’
rae Zpoe — MOIYIb TOJHOrO (KaXyulerocs) COMPOTUB/ICHUSA, OM;

Ryoc — AKTHBHOE CONPOTHBIEHHE, OM;
X — MoIynb eMKOCTHOrO CONMpPOTHBJEHHA KOHIEHCATOpa, OM;

¢ — yroa ciasura ¢as.
[Ipn napannenbHOM COEIMHEHMM KOHIEHCATOpa M COMPOTHBIEHHA

(puc. 34)

z = Ruap .
P YT (RugpeC)
tg¢=RyapeC.

Toxk, mpoxonAwu# vepe3 KOHAEHCAaTOp, CABMHYT no (pa3e OTHOCH-
TenbHO Hampskenusa. CHBUT 3aBHCHT OT OTHOLIEHMS pEaKTHBHOIO CO-

—~ L .0 ..C — ¢ ,,C ,C lC

Puc. 36. Puc. 37.

npotusaenus Xq K akTHBHOMY. [Ipn 3TOM TOK omepexaet HanpaxeHue
Ha yroa . JTO ABTEHUC HAXOIMT Pa3HOOGpPasHOC MPHUMEHEHHe B Paluo-
TexHuke. [IpuMepoM MOTYT CIYXHTb MHOrO3BeHHble (hasociBuraouiHe
Iernoyky, NpuMeHsaeMble B RC reneparopax.

Tpex3BeHHoH uenoyke RC (puc. 36), npuMeHseMo#t B oaHOMaM-
NOBOM TEHepaTope Ha MeHTOode MAH Ha TpHoae ¢ 6OJbLION KPYTH3HOMH,
reHepUpyeMas 4acrora

1

f=—l5—’4'R-5[?l¢],

rre R — COmpoTUBICHUE, OM;
C — eMKoOCTb, @,
rpe6§/emuﬁ Ko3pduuueHT ycunenus Kackama K> 29.
yeThipex3BeHHol uenoyke RC (puc. 37), npuMeHsemo#i B omHo-
JIaMIOBOM reHepaTtope Ha TpHOle, FEHEPHUpYEMas YacroTa

1
7,53RC [341 ’

tpe6yeMbiit koahdHuuueHT ycurenua kackaza K> 18,4
JlBa mocnenoBaTenbHO COEIUMHEHHBIX KOHIEHCATOpa COCTABIAIOT €M~
KOCTHBIi IeMuTeNb MEPEMCHHOrO HAaMpAXEHHd, Ko3(dHuUeHT neperauu
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KOTOPOro He 3aBHCHT OT uactoTsl. Ecau mapanneabHo KoHAEHcaTopam
B CXeMe JeJHTeds BKJAIOYAlOTCA 4KTHBHBIE COMPOTHBACHHUA, TO OHH
IOMKHbl 10 CBOEA OMMYECKOH BEJIHYHHE 3HAYMTEIbHO IPEBHILIATh
MOIY/H PEAKTHBHbLIX COMPOTHBIEHHH T€X KOHACHCAaTOPOB, Mapalie€lbHO
KOTOPbIM BKJIOYEHBI.
Jaa cxeMbl Ha puc. 38 cnpaBelINBO CAENYIOLLEE BLIPAMEHHE:
c
Upr=U—-——"L .
c=Yzta

EMKOCTHbIE neauTenH HanpsameHUsas NMPHUMEHAIOTCA B MapalielbHbIX
Koae6aTenbHbX KOHTYpax, KOrja, HampuMep, Heo6XoauMo OOGecrneyuTb
pasHOEe BXONHOE ¥ BbIXOXHOE conmpoTuBAeHHA. C NOMOILBI0 eMKOCTHOrO

G - TDT‘—R
b v L ~ 51%% cx Up
4+ T

I} L A
| Fow | LTEE

;
|

Puc. 38. Puc. 39. Puc. 40.

IeINTENA MOXHO OCYLIECTBHTb Npeo6pa3oBaHue (TpaHCPOpMaNHIO) CO-
NPOTUB/AEHNA KOHTYpPA Ha PE3OHaHCHOM yactore (puc. 39):

2
R1 = (%) Re’

rae Ry ¥ R,— CONPOTHBIEHHA NapadieibHOr0 KOHTYpa, U3MEpPEHHbIE
Ha PE30HAHCHOH YacToTe, MEXAY TOYKAMH, MOKA3aHHBIMM Ha puc. 39,
Jas cxembl Ha pHC. 39 cnpaBedIMBbI CAeAYIOLIHE COOTHOLIEHHA:

U _.
7P
—_vC .
Tv—1"

C:=vC=C,(v—1)

c.C
C= 222,
C,+C,

[pu Takom onpenenenun eMmkocteit C; u C, pesoHaHCHas yacrtora
K01€6aTeNbHOr0 KOHTYpa OCTA€TCH HEM3MEHHO.

B 610Kke nuTaHMA A8 CrAaxUBaHUA BBIIPAMAEHHOLO TOKAa IOJb-
ayiotca @uabtpamu ¢ RC 3senbamu (puc. 40).

[Ipy 0/HOMOJYNEpUOAHOM BHINPAMIEHHH KO3GOHUIMEHT ¢uibTpa-
uuu (npu uactore Hanpskenus cetn 50 2y)

Us _ R _o314rc,

Uc X

tge U; n Ug — nepeMenHbie COCTaBaAIOMME HAaNpPAKeHHs,

G
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AMNAMTYNa HanpsiKeHHA NyIbCanMM Ha eMkocTH Cy

I/
Up =45 C_~1' (8],
320
Un2= RC [0/01’

rie Uy, — BeIUUHHa My IbCHPYIOUIEro HanpAXeHHA Ha eMKocTH C B npo-
uentax K Uy,
R — conporuBinenue QUIbLTPa, KOM;
C — eMKOCTb QHabTDPa, MKP;
C, — 3apaiHas €MKOCTb, MK({;
[ — BHNIPAMAEHHBIH TOK, Mda.
[lpy ABYXMOaynepHOAHOM BBIIPAMICHHH

s =0,628 RC;
!
Un=15— [8];.
nt Cl [ ]
160

Un=75¢ [°/o.

ConpoTuBnenye WHIYKTHBHOCTH MEPEMEHHOMY TOKY

XL =“NL,

rie L — MHAYKTUBHOCTD, 2H;
® — Kpyrosas yacroTa, l/cek.
C noBblIEHHEM YacTOThl HMHIYKTHBHOE COMPOTHBAeHHE X; YBeau-

YpBaEeTCA.

Hanuuue TenmoBbix MOTEPb B KATYIIKE MOXHO OTPa3uTh Ha CXEME,
BKJIOYHUB OMHUYECKOE COMPOTHBJEHHE MOTEPb MapakielbHO WIM Moche-

Rnoc L
— Gl Y Y e

Puc. 41.

JIOBAaTedbHO C MHAYKTHBHOCTbIO. [ToTepu B Ka-
TYLIKaXx BCerga 3HauMTeabHO Goabie, ueMm Mo-
Tepy B KoHiaeHcaropax. Ilostomy B cxeMmax
C KarymwkOH M KOHIEHCATOPOM YacTO MOXHO
npeHe6peratb CONPOTHBIEHHEM 1I0TePb KOH-
nencatopa. ConpoTHBiACHHE 1IOTEPh B KaTyWKax
06YCNOBJAEHO Mpexile BCEro MOBEPXHOCTHBIM (-
(eKTOM, CONPOTUBAEHHCM [POBO/A  KaTYIIKH,

NOTEPAMH Ha FHCTEPE3UC M Ha BHXPCBbIE TOKU B CepIeYHHKe.
Ilpn nocreXoBaTenbHOM COENIHEHNH NHAYKTHBHOCTH M CONPOTHB-
aexus norepb (puc. 41)

RHOC .

ol
Ruoc =4y L.

thL —.::dL =

[1pu napananenbnom coeunHenuu (puc. 42)

ol
tgd, =d; = Rnap ;
ol
Rngp =_JZ;

(oL)

Ruap =g =




Beanunna, o6pathas kosbduuuenty notepb d; KaTymKH, Ha3biBaercs
JNO06POTHOCTHIO
1

=-&:.

ConportuBnenye norepb KaTyUIKH MOXHO ONpENENHTb NMyTEM H3Me-
penusa npo6potHoctd (puc. 43). Mamepsemyio karywky L coemuHsior
C KOHJIEHCaTOPOM mepeMeHHo# eMKocTh C B mocneoBaTenbHuill Koxe6a-
TelAbHbIH KOHTYP, KOTOpPHH Ha-

CTPanBalT B Pe3OHAHC Ha pabo- I
Yyl yacroty resneparopa. Ilpu ...!C R
HEH3MEHHOM BbIXOJHOM Hampske- U 1T ¢
HHM reHepaTopa,kKoTopoe NOMKHO i
—_—
@ Uggy=Const Rnoc
R L
I nap L
Puc. 42. Puc. 43.

6bITb M3BECTHO, BOABTMETPOM V' (1aMIOBBLIM) H3MEPAT HanpsxkeHHe
Uc Ha xonnencarope. 3nas 06e BETHYHHBl, ONMPENEAAT NOGPOTHOCTH

KaTymkn Q (eciM MOXHO mpeHe6peub KOIPPUUMEHTOM MNOTEPH KOH=-
nencaropa C):
Uc

U06u1

=0Q;

/
Rpoe = %" :

ConporuBJeHue NoTepb MOXHO TaKXe OMpelendTh, U3MEPUB IIHU-
PHHY MOJOCH NPOMYCKAaHWA KOHTYpa Mo Hanpsaxenuio 8 (puc. 44). Iaa
sToro 6epyT nmapaadesbHblf KoaeGaTeabHbl KOHTYp. LllupuHa noaxocs
ompenenneTcs TEMM TOYKAMM De30HAaHCHOH KpHBOH, B KOTOPHX Ha-
NpsXeHHe Ha KOHTYPe NPU U3MEHEHHM YacTOTHl reHeparopa yGbiBaer
o 0,707 ot cBoeit BeAMUHHBI NMPH pe3oHaHCHOH yacroTe:

b=2Aw =fy—Jfw

* Qopmyna cnpaBeliMBa NMPH YCAOBHH, UTO BHYTPEHHEE COMpO-
THUBJIEHHE [EHePaTopa B CXEMe Ha pHC. 44 umeer GeckoHeyHo Goaburyio
BeAHyMHy. [1pakTHYECKH OHO NOMXKHO ObITb NMOPSAIKA HECKOAbKHX COTEH
KHI00M. Ecin € OHO pPaBHO HECKOABKHM COTHAM OM, TO M0CIeloBa-
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rie f, — pe3oHaHCHaa 4acToTa;
fa — BEPXHAA TPaHHUA MONOCH MPONMYCKaHHA (YacToTa BhIE fo,
NpU KOTOpPO# HanpskeHue Ha KOHType ymeHbumaercs xo 0,707
OT Pe30HAHCHOH BEIHUHMHBI),
Jfa — HUXHAA TPAHHLA MONOCH MPONMYCKaHMA KOHTYpa MO Hanpsaxe-
Huio (Taxkke ompeneasemas Ha yposue 0,707).

Ak T
&
©  oF L fwl)t
dw Aw'
<e— o
Puc. 44.

BMECTO M3MEHEHHA YaCTOTH [EHEPATOpa MOXHO MEHATb €MKOCTb
konpeHcaropa C. Torma

2¢
Q=73z
AC
dL —Q-CTO- y
rae C,— eMKOCTb KOHIeHcaTopa C mnpH HaCTPOHKE KOH-

Typa B PE30HAaHC Ha YacToTy TrEHepaTopa;
AC =C,— Cy— COOTBETCTBEHHO 'Goabpiiee u MeHbiuee, yem C,,
3HAaYyEHHUs EeMKOCTH KoupgeHcatopa C, COOTBET-
CTBYIOILHE YMEHBIICHUIO HANMPAKEHUA HA KOHType
1o 0,707 oT pe3oHaHCHOro 3Hay€HHA.
Mpu o, ljcex, n AC, &,

1
Ruap = g5 lon];
L
Ryoc= -C_Rna—p [ox].

Kaxmpmas KaTymika MHAYKTHBHOCTH HMMEET COGCTBEHHYIO €MKOCTb.
IMocaegH0l0 MOXHO H3MEPHTH, COEAMHHB KaTYIIKY Yepe3 KOHIEHCAaTop
CBA3H C U3MEPUTENbHBLIM F€HEpaTopoM (pHc. 45) U HACTPOUB reHEpPaTop
(mo nammoBoMYy BoOAbTMETPY V) Ha pe3oHaHcHyw uactory f,. Tornma,
npeHe6peras BIMAHMEM KOHJAEHCATOpa CBA3H, COOGCTBEHHYI €MKOCTb
KaTYIIKH BHIYHUCIAIT Mo dopmyne

TeAbHO C FEHEPATOPOM HEOGXOIMMO BKIIOYMTH dAKTHBHOE COMPOTHBIE-
HHe, BEIMYHHA KOTOporo Bo MHoro (20 u Gonee) pa3 MpeBHILAET BeIU-
UHHY Rpe; PE30HAHCHOTO CONPOTHBAEHHA MAPaNieNbHOTO KOHTYpa.

Paaeautensnyio eMkocTb Cp, BKIOUCHHYIO MEXIY rEHEPaTOpOM
H mapaznenbHelM KOHTYDOM, H3 CXeMbl MOXHO HCKawyuth. Ee namuume
CO3MaeT B CXEME pPE30HAHC HampsKeHHH Ha yacToTe, 60Nee HU3KOH,
YyeM YyacToTa pe3OHaHCa TOKOB IapadienpHoro KoHTypa. Uem menbiue
9Ta €MKOCTh, TE€M OIMke JEKHT YacToTa PE30HAHCA HaNpAXEHHH K
YyaCTOTE PE30HAHCA TOKOB.
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Cco6 = [9”].

rie L — UHIYKTUBHOCTb KaTYLUIKH, au;

©g = 2=f,, 24.

Ias n3mepenus coGCTBEHHOH €MKOCTH KAaTYWKH MOXHO MONb30-
BaThCA TaKke rpadhuueckuM MeroioM. [as 3TOro onpesensior pe3oHaH-
CHYIO YacTOTY napaineiabHoro Ko-
ne6GatenbHOro KoHTypa (puc. 46)
IAA Pa3NHYHBIX 3HAYEHUH KOH-
xeHcaropa Cpap M pe3yabTathi
HaHocAT Ha rpaduk (puc. 47).
Touka nepeceyeHus moayyeHHoH
NpAMO# ¢ ocbio abcuucc U onpe-
neiser COGCTBEHHYIO €MKOCTh
KaT yIIKH:

1

7, =40L (Ceog + Crap). Puc. 45.

[pu nocnepoBateabHOM COEIMHEHHH KATYUIKH HHIYKTHBHOCTH H
aKTHBHOrO colipoTusiaeHus (puc. 41)

Znoe=V Rioc + X} =V Rioc + (L) [on];

Xy ol
t _ = ——
g Ruoe  Rnoc’

rae Zgoc — MOAYAb MOMHOTO (KaXyLerocs) CONPOTHBIEHHUS, OM;
Ryoc — AKTHBHOE CONPOTUBIAEHHE, OM;
X; —MONy1b HHAYKTHBHOTO CONPOTHBACHHSA, OM;

¢ — yroa ciasura ¢as.

Mpu HapallJIE.'leOM COeMUHEHHH MHAYKTUBHOCTH M aKTHBHOI'O CO-
npoTuBiaeHus (puc. 42)

IV

/ Crap

l"'6"4'00' > €, Cz C3 G4
Puc. 46. Puc. 47.

R RyapoL
Znap= nap¥l nep [ox];
P Ri +Xz V R + GLF
Ig?'*R"z



TMpuseneM tenepp npakTHyeckHe ¢opMyas OA8 pacuera Kartyur-
KM C CepIleYHHKOM M3 TpPaHC(HOpPMATOpHOH CTanu (npoccens) npu 3a-
HaHHbIX WHAYKTHBHOCTH L, IAMHE BO31YIUHOro 3a3opa d M Toke /.

Bri6upator unaykuuio 0,7 ma (7 000 2c).

UYucao BuTKOB

8.10%%B
w=—
rre 3 — maMHa BO3XYLIHOrO 3a30pa, CM;
B — unnykuns, ma (o6biuHo BhiGupaor B =0,7 ma);
I — 10K, a.
TMonepeynoe ceyeHne cepaeuyHHka

1,185 . 108
Qe=—ggpn ~ [*¥']

rae I — UHBIYKTHBHOCTH, 2H.
IMpu naotnoctu Toka 2,5 a/mm? puametrp nposoma oGMOTKH

d=07 VT [xx].

MpuBomuM TaKxke ympouwleHHbie GOPMYAbl I pacuera TpaHcdop-
Maropa MHUTaHHUA.
MowHoctb B nepsuyHo#t o6moTtke

P, =1,18P, [sa],

rie P, — CyMMapHas MOLIHOCTb BO BTOPHUHbIX OOMOTKax.
[MonepeyHoe ceueHue cepaeuHHKa

Q.= Vljl [ea®].

Uucao BUTKOB MEpPBHYHOH OGMOTKH

roe U, — nanpsxeHue nepBuyHoOH oOMOTKH, 8.
Uncno BUTKOB BTOPHYHOH OGMOTKH

Uy
Qc’

rne U, — HanpaxeHue BTOpHUHOH 0GMOTKH, 8.
Jluamerp nposona

w, == 42

d=01 VT [un),
roe [ — 10K, a.

Yupouennsiii pacuer BLIXOXHOrO TpaHCHOPMATOpa, MPUMEHAEMOro
I COracOBaHUA CONPOTHBAGHHS 3BYKOBOH KaTYNIKH TPOMKOrOBOPH-
TEI C BHYTPEHHHM COMPOTHUBIEHHEM OKOHEUYHOH aaMiibl, MOXHO OCY-
IECTBUTh MO caeayiomuM Gopmyram.

Ceyenne cepreyHHKa

Q=20 )/ o e

rie P — BLIXOJIHask MOIHOCTh, 87M;
Sy — HHXHAA TPaHMYHAA YacToTa, 24,
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Hauna Bo3nymHOro 3azopa

3=04 V' Q. [#n].
MupyKTHBHOCTD nepBHYHOH 0GMOTKH
207R,
2H|,
7 [en]

rxe R,-— CONPOTHBIEHME aHOXHOK HArPY3KH BLIXONHOH JaMnbl, KOM.
Yncno BHTKOB nepBUYHOH OOMOTKM

L=

10L
w, = 108 ——a,
1 Qc
Unciao BUTKOB BTOPHYHOH OGMOTKH
R.
w,=w, R“: ,

TLe R, — CONPOTHBICHHE 3BYKOBOH KaTYIIKH IDOMKOrOBOPHTENs, KOM.
ITepemeHHas cocTaBasAOMas aHOMHOTO TOKa

e
1= g !

CymMapHbift TOK B NMepBUYHON OGMOTKe
L=1,+1_

rae [, — aHOOHLIY TOK NMOKOA OKOHEYHOH JaMNbl, Ma.
'l“ox BO BTOpHUYHON O6MOTKe

— P BBIX
12"]/_:‘?33 [#a].

Jlnametp npoBoxa o6MOTKH
d=07 VT [mn].

17. MowHOCTb MEepeMeHHOr0 TOKa

Paanuuaiwt aktusnywo (P,), peaktusHyio (Py) u nonuyio (P) moum-
Hoctb (puc. 48):

Py=UI cos ¢ [am];

Py=UI sin ¢ [sa];

P=UI [sa].

Puc. 48.

Me)xuy HUMH CYUECTBYIOT CJI€TyIOulHe pacuerHble COOTHOLIEHHH:

P=yPIF

TaK Kak
VieosPoF smPe =I1.
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Hanpsaxenue U (B BoabTax), Tok / (B aMnepax) H COMpPOTUBJIEHHE
R (B oMax) HaxXoAATCA B TECHOH CBA3H C MOUIHOCTbHIO:

Ua=87“-=U Cos ¢; Up=—2=U sin ¢;
U=%;
1,=F—£]‘3=1 cosg; fp=-F=1Ising
I=1Ui;
Ra={j7a=%“—=2cos:p,
Rp—X=L~;—p—-£;§=Z sin ¢;
r=z=Y=F.

18. Mpumepsi

Mpumep 26. Onpexeautb conpoTuBaenue noTepb 6YMamHOro KoH-
IeHcaTopa (mojaras, YTO OHO BKJIOYEHO MapaMienbHO HIHM MOCAENo-
BATENAbHO C EMKOCTbIO), ecan Koddduuuent noreps dc= 1072, emxocTsb
C =35 He, a yactotra f=>5 Key?

R — 1 1 _
"P g wC  102.2.3,]4.105.5.10°
=10 318 Mow:
3l4- ’
dc 10-2 10t

=319 ox.

Rnoc=KC=2,3'14.108.5.10"9=m

Mpumep 27. Ha namne ECC 83 Hyxuno co6patb RC reHeparop
¢ yactoto#f renepauuu f=1 rey. Emxocts C npunata pasHo# 1 He.
Onpefesuts BEAHYHHY COMPOTHBACHHA (a30CABUTrA0OIIEH LEMOYKH.

Jlamna ECC 83 — nsotinott tpron. Ko3ahouuueHT ycHiaeHHA Kax-
noro tpuoxga pasen 50. CienoBaTenbHo, IS CXEMbl F€HEPATOPa MOMHO
BHIGpaTh TpexaBeHHY RC uenouyxky. BoluMcaMM BEIHYMHY CONPOTHB-
TeHus

1 1

R=1510F= T54- 10 10°

Mpamep 28. B aHomHyo wnenb JaMmibl 3agawuiero reHeparopa
BKJIIOUEH mapaaielbHblii koxe6arenbHbit KouTyp. [lepemeHHas cocras-
AAI0AaA HanpAxeHusa Ha KoHType paBHa 20 6. 3a reHepatopom caemyer
6ydepHbit Kackam, Jamma KOTOPOro HOMkHA paboTaTh 6€3 CETOYHLIX
TOKOB, YTOGBI HE HarpyxarTb 3ajaioiiuit resepatop. [las o6ecneuenus
pa6othl 6€3 CeTOUHBIX TOKOB Ha YMpaBAAOWYIO CeTKY aammbl Gydep-
HOro Kackaja ¢ MoMoUlbI0 €MKOCTHOrO NETHTEIs MOoAaeTcs NEpeMeHHoe

48
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Hampsix eHue, Banﬂoe 0,5 8. CaenosaresbHo, Tpe6yemeitt ko3dduuneHT
nenenus v = 20: 0,5 = 40. EmMxoctb Koae6areabHoro koutypa C =50 ng.
Haittu 3HaueHHs eMKocTeli B Cxeme JeNUTENs HANPAXEHHS.

vC _ 40.50

Ca=‘UC =40.50=2 000 mﬁ=2 ﬂ&.

Tpumep 29. C nomowpio KyMerpa HaHNeHO, YTO KaTyuiKa MHIYK-
THBHOCTbIO L =20 mren umeer mo6porHocts 120. Tpe6yercsa onpene-
JAUTb NOCAENOBATENbHOE W llapalieabHOE CONPOTHBAEHHE MOTEPb.
M3mepenne sbinonHeno Ha uactore f=3 Mey.

ol 2.3,14.3.10%.20.107¢
Rnoc—_——Q- = 150 =3,14 om;
Ryagp =0lQ=2-.3,14.3.10°.20.107°. 120 =45,2 xos.

Mpumep 30. TlyteM u3MepeHus UIMPHHBI MOAOCH MPONYCKaHUA

Tpe6yerca OnpelenuTb fapanneibHoe CONPOTHBIEHHE MOTEPh KAaTYUIKH.

anpameHue U3MepHTeNbHOM yacToThl f=1 May co3naercsa KBapieBbIM

reHepatopoM. Jlas yMmeHblueHHs HanpskeHus Ha Koutype mo 0,707 or

PE30HaHCHOH BEJAHYHMHBI MOTPE6OBANOCH M3MEHHTh EMKOCTb KOHTYpa Ha

seanuny AC =3 ng. KakoBa BeinynHa napannenbHOro CONpITUBIEHHA?
1 1

Rnap =300 = 5 100, 2.314 - 10°

=31,8 xom.

FTABA NMATAA
KOJIEBATEJIbHBIE KOHTYPBI

19. MocaenosaTenbHbiii KoneGaTeNbHbIH KOHTYD

B panuoTexHHKE YacTo MOABL3YIOTCA ABAEHHMEM pe3oHaHca. Ha koae-
6aTeabHYI0 CHCTEMY (PE30OHaHCHBIft KOHTYpP) I110NAI0T MEPEMEHHOE Halpsi-
MEHME OlPeseNEHHON YaCTOThl M HAa pPEaKTUBHOM COMPOTHBICHHH
nocaexoBaTeabHOro  KoaeGareqbHOro  KOHTYpa
(puc. 49) noayyaiOT NP Pe30HAHCE HanpAMEHHE,

yseanuenHoe B Q pa3 (Q — n06POTHOCTD): R oe
Uc =Up = QUosu
B conpotuBaenun Ry, CYMTAIOT COCPENOTO- Vot CL

YEHHbIMH BCE MOTEPH Koae6aTenbHOro KOHTYpa.
IostoMy B mnocienoBateabHoM KoaeGaTeabHOM -

KOHType NOTepPH TEM MEHbIIe, YeM MeHblle Be- C= Upgy U
AUYNHA Ryoc OT 3TOFO 3aBMCUT M BEIHUMHA TOKa, L
Npoxoisuero yepes Kone6aTeIbHbilt KOHTYp B Puc. 49

MOMEHT pe3oHaHca. Moiyab CONPOTHBJAEHHA MoO-
C1eJ0BaTeNbHOTO K01€0aTeabHOr0 KOHTYpa (NPH MNEDEMEHHOM TQKe)
BhHIYHCAAETCA MO QopMmyae

L= V-Rﬁoc—i— (o)L — w-lc-f o).




dazopmuit yron .

o] — —

t —___«C
8 R

Tpu pesonance (w,) 06a PeAKTUBHBIX COMPOTHBAEHHS ONHHAKOBH

[0 MONYNI0 ¥ B3aHMHO YHHMYTOXAIOTCA; TaKUM 06DPa3nM, CONpPOTHB/IEHNE

KOHTYpa PaBHO CONMPOTHBIEHHIO NOTEPb (AKTUBHOMY COMPOTHBAEHHMIO):
1

0L — —= =0;

©,C
1
moL=m—;
1
0y =——— [1/cex].

Pe3oHaHCHTI0 YacTOTy f, PaCCYMTHIBAIOT MO CAEAYIOUEM (DOPMYJIaM:

1
= — |2Y4],
rpe L — MHIYKTHBHOCTb, 2H, 1 C — €MKOQCTb, ¢
5030
= —— | K2,
rne L — MHIYKTUBHOCTb, M2H, B C — €MKOCTb, ng;
159,2
= ——=- [Mey),
fo Vic [May]

rae L — MHIYKTHBHOCTb, MK2H, U C — eMKOCTb, ne.
Tok B mociexoBaTeabHOM PE3OHAHCHOM KOHTYpe

1= v )
=

M3 MHOTMX BO3MOXHBIX NPHMEHEHHH NOCIEI0BATENbHOIO Koxe6a-
TEIbHOTO KOHTYPa YKaw€M Ha €ro HCNolb30BaHHE B KayeCTBE OTCACHi-
Balomled UeNd B aHTEHHOM BXOXE CY-
! NepreTepoauHHOr0 NPHEMHHKA; B STOM
Ciyyae pe3oHaHCHaf yacToTa NOMKHA
| ObiTh paBHa INPOMEXYTOYHOHN wacTore.
0707 — 4 4+ 4 - IMocarenosatenbnbifi  konebatennb-
]
|
|

HbI#f KOHTYD YacCTo NPUMEHSETCs NpH
| H3MepeHHH JAOGPOTHOCTH KAaTyIIeK HH-
| IyKTHBHOCTH (pHc. 43). [1a storo npu

HEU3MEHHOM BXOIHOM HaNpPsKEeHUH H3-

20F <\ MEpPAIOT PE30HAHCHOE HaNpAXEHHEe Ha
(| KOHJIEHCATOpE TMEpPEeMEeHHOH eMKOCTH.
L L1 f Ho6poTHOCTb KaTYIIKH oONpejpensieTcs

[ f, no ¢gopmyae

Uc
Uon :
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Wamepenue mmprus nomocw (puc. 50), o KOTOPOM YIMOMHMHANOCh
BbHIE, M03BOAAET ONPENeAuTh O6LIHE MOTEPH KOJTe6aTenbHOTO KOHTypa:

b=2Af;
_Jo.
=7
b
d—-?;,

rae b— a6comoTHas nofoca NPONYCKAHHA, 3aKTOYEHHAA MEXNY ABYMA
TOUKaMH De3OHaHCcHOH KpuBoH, B3aTeiMu Ha ypose 0,707 or
MaKCHUMaJtbHOH aMIIUTYIbI.
Tlpu pesonancuo#t uacrore f,

d
Rpoe =duw,L = oC [on],
0
rne d=d; +d.

Ha yacrorax, otanyaowuxcs or pesoHaHCHOH, CHIPaBeIIMBH ClC-
Aywomue GopMys:

-
Ruw=r+re=(; +d) Y & tomy
rL=dL Vé;
=d Z
re=dc ]/_C ,

rne L — UHOYKTHBHOCTH, 2K;
C — eMKocCTh, .

20. MapannenbHbiii KoneGaTeNbHbI KOHTYp

B napanneabHom koneGaTenbHOM KOHTYPE HHIYKTHBHOCTH L,
EMKOCTb C M COMPOTHBICHHE NOTEPb Rp,p COENMHEHb MNapalieabHo
(puc. 51). Takoit xoneGaTenbHbt KOHTYp MOTYYMI OYEHb UIMPOKOE
pacnpocTpaHeHue B PalMOTEXHHKE,

Ilpu pacyere comporusienns NapanfenbHbIX KoNeBaTeabHBIX KOH-
TYPOB YNOOHO MCXOIMTH M3 BETUYMH INPOBOIMMOCTH, TaK KaK B 9TOM
ClIyyae 3ajaya CBOAMTCA K CIOXEHHIO STHX BeMWyMH. Beawumna moanoi
NPOBOMMMOCTH NENH MapamTeqbHOro Koae6aTeaIbHOro KOHTypa MOACYH-
ThIBaerca 1o gopmvie

G= V ﬁ -+ (wC — :)%)3 [cun).
1

c

Tax kak R=5 , TO Rrap
7— Ruap r (on]. ‘

'l/l + Riyp ((.,C_E) Puc, 51,

®azoBHIft yroa .
tg(f=_Rnap (“)C _Z)f).
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Ha pesonancHoft uacrtore (w,) 062 PEaKTHMBHBIX CONPOTHBIEHHs
paBHbl 11O MOMYIIO:

1

0’0L=KC— ’

1
Wy = = {1/08’(].
ViLC

CnepmoBatenbHo, GOpPMYAbl IIA BbIYMUCAECHHA PE30OHAHCHOH YaCTOTHI
ONMHAKOBHl JUIf NMapalaelbHOro M 110CAEIOBATEIbHOrO KoaebaTeabHbIX
KOHTYpOB.

B napamnensnom Kone6aTeTbHOM KOHTYPE TOKM B BETBAX C peax-
THBHBIMM COMpPOTHBICHHAMU OKa3biBalOTC B Q pa3 Goabiue, ueM TOK
B obineii BeTBu:

Ic=1;=Ql :

Ipu HacTpolike nMapannerbHOrO KOHTYpa Ha PE30OHAaHCHYIO YacToTy
PEeaKTHBHbIE CONPOTHUBAEHHA B3aHUMHO YHHYTOWAIOTCH, M Ha aKTUBHOM
CONPOTHBAECHHH Ryap MPOMCIONUT BHINENEHUE DE3OHAHCHOTO HAMpske-
HUA. D10 ABNEHHE UCMOAB3YETCA'B NPUEMHUKAX W NepeaTyHKax.

Pe3onaHCHOe  CcONMpOTMBIECHHE MapamienbHOro KodeGaTelabHOro
KOHTYpa

L
Rpes= ﬁs' [ox],

rae Rg— akTHBHOE CONpPOTHBIEHHE IOTEPD, OM;
L — nHOyKTHBHOCTD, 2H;
C — eMKOCTh, .

BeanunHa pe3oHaHCHOro CONPOTHBIEHHA 3aBHCHT OT XOGPOTHOCTH
KOHTypa:

Rpes= ?Ldl; =Qu,L= QV-é [ox],

rae d — ko3adduUMeHT NMOTepb KOHTYpa.

Ecnu, HacTpOMB KOHTYp B PE30HaHC, U3MEHHUTb €MKOCTh C BOIM3U
€30HaHCHOM YacTOTH TaK, YTOOH HANpsKEHHE Ha KOHTYpe COCTaBAAIO
,707 oT 3HaYEHHA MaKCHMalbHOIO HAaNPAKEHUA, TO PE30HAHCHOE CONpO-

THBJICHHE MOXHO HafiTH W3 BBIPAXEHHR

1
Rpes= ACop {om],

rae AC --u3MeHeHHe eMKOCTH, (.
Ulupuna néiocsl npomycKaHHs 0apalaeabHOro KoaebaTeabHOro
KOHTYpa

b=fod=g,

Ecan neo6xonumo yeeauuuTh IHPUHY NOXOCH MPONYCKAHHA Mapan-
NeNbHOTO KoMe6aTenbHOro KOHTYpa, TO 3TO MOXHO CHEIaTh, 3allYHTH-
POBaB KOHTYP aKTUBHBIM ConpoTuBIeHHEM. Beiuuuna urydra

, L
R, = ——=— |on
nap C(R,— Ry Loa],
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rge L — MHIYKTHBHOCTD, 2H;

C — eMKOCTb, ¢;

Rs — nocienosatenbHOe COMPOTHUBIEHHE MOTEPH, OM;

R; — mocaenoBatelbHOE CONPOTHBACHHE MOTEPh KATYIKH, HE0GXo-

IMMO€ 1A TnoayyeHusa tpe6yemMoft moaoCel MPONMYCKAHHUSA, OM.

B cnyvae ucnonb3oBaHMA HECKOIbKHX KoaeGarelbHbIX KOHTYPOB
C ONMHAaKOBOM pe3oHaHCHOM yacToTOM, HampuMmep B MHOTOKOHTYPHbIX
NpHeMHHKAX NMPAMOIO YCHIEHHs, LIMPHUHA NOJOCHI NMPONYCKAaHUA YMEHb-
maerca (M0 CPaBHEHMIO C MOJOCOH OJNHHOYHOrO KOHTYpa). B nByxKoOH-
TYpHOM npueMHHKe oHa coctaBianer 0,642 b, a B TpexkouTypuoM 0,51 b.

M3mMeHATb YacTOTY KOHTYpa B Npejeidax Onpene’neHHOro InanasoHa
MOXHO IIOCPENCTBOM KOHIEHCaTOpa nepemeHHofi emxoctH. J[ManasoH
H3MEHEHHsA €MKOCTH KOHJEHcaTopa

C= Cmaxc — Cyum

rine Cyaxc — KOHEUHasi eMKOCTh KOHIEeHCaTtopa, ng;

Cuun — HayaabHass €MKOCTb KOHIEHcCaTopa, ng.

[lpn pacuere Heo6XoOMMO YUMTHIBATH BCE OCTaJbHEE EMKOCTH,
BKIIOYEHHBIE NapalnefbHO, B TOM YHCAE €MKOCTb MONCTPOEYHOTO KOH-
neHcaropa Cy, eMKOCTb MOHTama C, M COGCTBEHHYIO €MKOCTb KaTYIIKH

HHIYKTUBHOCTH C,:
Cnap =Cy+ Cy+ Cx

C yuerom emkocTH Cpap BETHYHHAZ W3MCHEHHA EMKOCTH KoxeGa-
TEAbHOTO KOHTYpa

C =(Cuaxc -+ Cnap) — (Cunu + Crap) = Crxon — Cyaw
Cxon = Cuaxc + Craps
Chau= Cym + Cnap’

rli¢ Cyay— HaualbHas €MKOCTb Kone6aTelqbHOro KOHTypa, ng;
Cyon — KOHEUHAsi €MKOCTb KOJXEGaTeIbHOTO KOHTYpa, ng.
Kosduuuent nepekpuiTus 1uanasoHa, T. €. OTHONIEHHE MHHHMalb-

HOM y4aCTOTH K MaKCHMalbHOIHl uYaCTOTe KOHTYypa, ompelersercs H3

dhopmyanl
CKOH - (fuaKc >2
CHB‘I fMHH :

Takum o6pasoM, uToGbl MOAYYUTb, HallpUMEP, OTHOWICHHE YACTOT
1:3, Heo6xomuMo obecneuntb oTtHomenue emkocteit 1:9.
Heo6xomnmas napanneabHan MHIYKTUBHOCTb PAaCCUMTHIBAETCA MO

tpopmyne
2,53. 1010

faauccnaq ’
Toe fyaxe — MAKCHMalbHasA 4actoTa, K2y,
way — HaualbHas e€MKOCTb, 1.

[Ipu HanaxmBaHWKM TOYHAA YCTAHOBKA BepXHell IpPaHMIUbI IHana3oHa
NPOU3BOMMTCA MOACTPOEYHBIM KOHIEHCATOPOM NPH MOJTHOCTbIO BBIBEJEH-
HOM KOHJEeHCaTope mepeMeHHOH eMKOCTH.

Pe3oHaHCHOE COMPOTUBIEHHE MapallelbHOr0 Koae6aTenbHOr0 KOH-
Typa, Kak IpaBuio, Bhicokoe. EciM K KOHTYPY Halmo nogKTIOYHMTH
CONMpOTHBAEHHE, BENHMYHHA KOTOPOro HEBEIHKa [0 CPaBHEHHIO C CONpO-
THB/IEHHEM KOHTYPa IIpH Pe30HaHce, TO HEOGXOAMMO N0106paTh COOTBET-
cTBYlomMA CMoco6 CBA3W, TAK KaK HHaue B KOHTYp G6YIeT BHeCeHo
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HemonmyctuMoe 3aTyXaHWe. MOXHO NpPUMEHHTb TPaHCHOPMATOPHYIO,
aBTOTPaHCHOPMATOPHYIO H €MKOCTHYIO cBa3b. [Ipumepamn moryrt cay-
JKUTb MHAYKTHBHAfA CBA3b KOHTYpa C aHTEHHOH M MOIK/JIOYEHHE NETEK-
TOpa K YaCTH KaTylIKH KOHTYpa
¢ | NPOMEXYTOYHOM YaCTOTH B cynepre-
T \ g TEPOIMHHOM NpPHEMHMUKe,
J-(; L fun?) T Ha pnc. 52 nokasan nomoSubiit
nap ] 1 wy cnyyad IOAKIIOYEHUS HU3KOOMHOIO
TR/,,,H’ Y l Wz[]p, COMPOTHBICHHA Harpy3kH R, K KOH-
I l 1 ¥ 1ypy nocpeactsoM otsoma. Ilpe-
. o6pa3oBaHHe CONPOTHBAEHHUH NpPoHCc~
XOIMT B COOTBETCTBHH C KO3(du-
LHEHTOM TpaHchopMauuy
Wy 2
= -— =n .
@, R Ru
Ecmn R, — ommuueckoe conpotuiaenue, T0 pe3yabTUpYIOLIEe CONPO-
THBJIEHHE KOHTYpa ompefensercsa no gopmyie

2
—_n RuRpes
Rnap = 2R+ Ryea”

rie Rpe; — PE30HAHCHOE CONMPOTHBIEHHE NMAPAlAENLHOTO KOHTYpa NpH
OTKITIOYEHHOM CONpOTHBIACHHH Ry Conportnsienue Rpe; M MepecyutaH-
HOe CONpPOTHB/IEHHE Harpy3KW Ryn® MOKa3aHel Ha PHC. D2 MITPUXOBLIMH
TVHHAMH, .

[pu paccMOTpeHHH WENH NMOCTOSHHOrO TOKA MHl YKa3biBalH, YTO
TeHepaTop C BHYTPEHHHM CONpOTHBIEHMEM R; OTHAeT MaKCHMaAbHYIO

Puc. 52

———

] Reseno Ry 1, i
| : Rioen<hy
Reozn IC 8y

Puc. 53. Puc. 54.

MOLIHOCTb COIIPOTHBIEHHIO HArpysku Ry B TOM Cayuae, eCliH R;=R,.
OTo MoNOXEHWE OCTAeTCA B CHAE W QA KOHTYPOB CBA3H OKOHEYHHIX
KacKaJioB NepelaTYNKOB C aHTEHHOM, Ilie paccoriacoBaHHe MOXeT NpH-
BeCTH K Neperpyske BbIXoXHO# mtamnbl. TouHo Tak e BO H3GexaHHe
oTpameHHH Kalelb BCErJa HarpyxaioT Ha ero BOJHOBOE CONpPOTHBIEHHE.
Ha puc. 53 u 54 nokasaHel CXeMbl COriacoBaHMA C MOMOILHIO
F-o6£asﬂoro 3BeHa (UIbTPa HMXKHUX YacToT.
€MH Reorn > Ry, TO I1A CXeMbl Ha pHc. 53 NpPH COrIaCOBAHHH
cripaBeiNBH ClrelyloniHe COOTHOLIEHHA:

C f— 1 RCO]‘J‘

— R (g,
—_— Rcorn —_ Rl-l ‘l/ RH 0
L= b Reorn— Ru (en:

©Rcora H
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rie R—ox;
o—1 cex uan f—2y.
Oas cayyas Reor, < Ry (puc. 54)

cmor- Y B R gy

@Ry cora

1
L= Py V Reora (Ra— Reora) [24].

21. BxogHaa menb NMpHeMHHKA

Ins moayyenus MakCUMalbHOTO HaNPANKEHUS CUFHANA BO BXONHOH
ueny MpUeMHHUKA aHTEHHaA W BXONHAs LENM NOMKHB ObITh HAaCTPOEHH!
B PE30HaHC M COrNacoBaHbl Mexny co6of. tu TpeGoBawusa He BCeraa
yxaercs BbuinoAnuTh. Ha npaktuke Goabuiei yacThio NPUMEHSIOT HHIAYK-
THBHYIO MIM EMKOCTHYI0 CBfA3b C
AHTEHHOH.

IpuunnykTHBHOM CBA3M (pUC. 55)

Ko3(ppuuuent rpaHchopMannu baum € b
n— % — ___.L_,_. —_ 1'_ Uamn ;
w o Uy MW Wi Wz
K03 dUUMEHT B3aMMOUHIYKUHH 1

M=k VILym> L L

Ko3(puLUHEHT CBA3M

f— 1 “/—L_ Puc. 55.
T n Laue*

YuyuthiBasg 3TH COOTHOIIEHUS, PACCMOTPUM BIMAHHME JITHHB aHTEHHBI
Ha BXONHYIO Ienb MPHEMHHKaA.

Jauna antennsl menpuie A/4 (anTeHHa BexeT ce6f KaK €MKOCTb).
K o6motke w, moakaioyeno mapaianensHoe coeiuHenue Coyr U

1
Ryan + Ry) ©Clyr

rae Ry, — CONPOTUBIEHHE HU3NYYEHHA AHTEHHbI, OM;
R, — ofuiee conpoTuBieHHe NOTEPb aHTEHHOH LENH, OM.
Hamuyne cBa3u aHTeHHsl ¢ KOHTYpoM LC NMpPHBOIHMT K Paccoraaco-
BaHUIO MOCTETHEr0 Ha BEIHUMHY

LA
o

Rpes U

[ox],

R;mp =~ (

C
so=5p

H K MOABIEHUI0 NMapalnenbHOrO CONPOTHBICHHA MOTEPD
—n2p’
R=n Ruap-
IauHa aHTeHHB paBHa A/4 (pE30HAHC B aHTEHHOMH uemu).
K o6mMoTke w; NMOIAKIIOYEHO TOABKO CONPOTHBAEHHE (Rys, -+ Ry),

KOTOpOE NEePEeCcYUTHIBAETCA B LENb KOHTYPa MPOMOPUHOHANBHO KBAAPATY
Ko3pdHuuueHTa TpanChopManum,
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MMepenaya MaKCHMaibHOH MOUIHOCTH M3 AHTEHHOM LEMH B KOHTYP
6ynetr o6ecneyeHa MpU BbITOJNHEHHH YCIOBHA

" (Rusa + Ro) = 2

€ Rpes— CONPOTHBIEHHE KOHTYpa NPH PE3OHAHCE;

Ryx — BXOIHOE CONPOTHBIEHHE JNaMIIbI.

Hdnuna anteHHs Goabme A/4 (aHTeHHAa BeXET ce6 KaK MHIYKTHB-
HOCTb). B 3TOM Cyyae BO3HMKAIOT HHIYKTHBHOE PaccoraacoBaHHe BXO.l-
HOHW wuenu

AL=n"Lyy,

H COOTBETCTBYIOILEE 3aTYyXaHHE.

Ilpn  eMmKoCTHOR CBA3M aHTEHHB C KOJMeGaTeabHbIM KOHTYPOM
(puc. 56) Bo3uMKaloUlee B AaHTEHHE HaNPsKEHHE PACNpPEeNenseTcs Mem Iy
conpoTuBaeHneM KoHmeHcatopa C, M CONPOTHBIEHHEM KOHTYpa.

| —
#c, 1__"_52’
A
c L K L #

Puc. 56. Puc. 57.

TMapaanensHo emkocTn KoHTYpa C MOLKMIOYEHBl EMKOCTb Crag

CyCanr

Cnap = T T Camr

W MYHTHPYOLUEE COMPOTHBIEHHE

1
R~ (Rusn + Ry) ©*Cy Lost).

Ha npaktnke B npocteix npuemHukax Cy J€XHT B npeperax or 5
1o 50 ng. B MHOrOKOHTYPHBIX BXOIHLIX CXEMax IpexycMarpuBaercs
BO3MOXHOCTb MONCTPOMKM (C 1eIbl0 YCTpaHEHHA pPaccoriacoBaHus).

Has onpeneaenns xo3dduuuenta CBA3M B Npu HHIYKTHBHOH CBA3N
noCTynaoT cregyoumnM obpasom (puc. 57). CHayana pa3MBIKaOT KOH-
TaKT K B Lenu aHTEHHOM KaTYIIKy M U3MepAIoT DPE30HAaHCHYIO ya-
CTOTY o, 3aTeM, 3aMKHYB KOHTaKT K, HM3MEpAIOT PE3OHAHCHYIO 4acTo-
TY o, [locae aroro kospduuuent cBI3u onpeneasior no popmyne

k= Vrl_:(—g.
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22. Mpumepwt

Mpumep 31, [MocnemosatenbHbilt koneGaTeabHblit KOHTYP COCTOMT
M3 KaTYWKH MHAYKTHBHOCTH L =10 mrx2n ¢ m06poTHOCTHIO 3= 100 u
u3 KoHneHcatopa C= 100 ng c kosdpduunentom noreps dpo=1-1072

Mpunoxennoe K KoHtypy Hampsmenue cocrasaser U=10 g Ha ua-
crore f==5 Mey. Omnpefeauts: a) TOK, MPOTEKAIOLIUH YePE3 KOHTYP;
6) cmBur a3 MeXIy TOKOM M HanpsxeHWEM; B) MaleHHE HaNMpPAKEHHA
BRICOKOIi YacTOTHl Ha KOHJEHCAaTOpe; T) DE3OHAHCHYI0 YacTOTy IIpH
IaHHLIX MapaMeTpax KOHTYpa M IUHPHHY MOAOCH NPONYCKaHHA:

a) Z=]/—R’+(wL—£E,>2:

R=(a’,_-|—dc)]/é=(l 1072 4 1. 1073 ]/1-1.-'1-‘00_;1;=3,48 om:
oL =2r.5.10°. 105 =314 o

1 1

oC=2m 5 T0s 10w — 019 0¥

mL———l—=31,4—-319=—-5 oM;

oC
Z= VY (348)" + (—5) =6,1 on;
U _10
1 =Z=5= 1,64 a
1
o ——
5
6) tg?=—7£=m=—1.44.
¢ =—55,2".

ConporuBieHue KOHTypa HMEET eMKOCTHbIH XapakTep, W Halpske-
HHe oTcTaer (mo ¢ase) or toka. CrexoBaTenbHO, pe30HAHCHAas YacroTa
Goabme 1 Mey.

1
B =1/]-—=164.319=523 s.
) UC (DC ’

Hanpsxenne Ha xounencatope B 52,3 pasa Goablue Hanpskenus,

NPUIOKEHHOrO K NOCAENOBATENbHOMY KOne6aTeabHOMY KOHTYPY!

159,2
r) fo=—=—=>5,04 Mey,
) fo Vic

b=(d, +d¢) fo=0df,=10-10"3.5040 =554 rey.

Mpumep 32. Onpeneautb pe3oHaHCHOE COMPOTHBIEHUE MapPaineldb-
HOTO KOJEOATENbHOTO0 KOHTYDPa, €CcIM HMHAYKTHBHOCTE L =100 wmen,
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emkocts C=0,1 mrg, nobporHocts Katymku Q; =50, Kosppunuent
notepb KoHxencaropa do==10"%,

T _ 1 A
Rm=0 ) E=3V &

d=d, +dg=05-10"24+102=15-10"%

1 IR
Rpes=T15155 ]/1 o7 = 2Ll xox.

I'lglmep 33. MNMapanaeabubitt KoMeGaTenbHBI KOHTYD HAa yacToTe
fo=380 M2y nomxeH WMeTb WHPHHY Mogoch nponyckanus 200 xzy.
Vfﬂnyxmnﬂocrb karymku L = | mMxen, conpotupaenue noreps ry =1 omM.
Onpeneautb €MKOCTb KOHIEHCATOpPAa HACTPOHKH (IOTEPAMH MOXHO
npeHe6peyb) W BEAWYHHY NapalleNbHOro COMPOTUBIEHWs, €CIH OHO
norpebyercsa.

1 1
C=GL =31 9. Ton 1o — 232 i
r, 1 1
d=d= 7 =3T314-30.10°1.10° — 188’
b=dfo=%=]59 Key.

Hlupuna nomock MONYYuaach MeHbINE, yeM TPeGoBaTOCH MO YCIO-
BUIO 3amayd. [lostomMy Heo6XoIMMO 3alIYHTHPOBAaTh KOHTYP CONpPOTH-
Bl €HHEM R,,,p

b 200 1

4=, = 30000 = 150’

. . . 6. —6
rL'=d'a)L=2 8,14 3;)5010 10 =1,26 om;

L 10-¢

Rup =G 5y = Wa o m a5 1) — 0D Ko.

Ipumep 34. MNapannenbHuil KoneGaTEALHBI KOHTYP CAYXHT COMpPO-
THBJAEHHEM Harpy3ku JaMNbl KacKala YCHJIEHHA BBICOKOH YaCTOThI.
BepxHas rpanuyHag yacToTa AWama3oHa coctasiaser 3,8 Mey. Unnyk-
THBHOCTb KaTtymku [ =20 mxex, HaualbHash €MKOCTb KOHIEHCAaTopa
Cyay =30 ng. Kakywo eMKocTb TOMKEH UMETHh MOICTPOEYHbIH KOHIEH-
catop, uto6bl NpH BHIBEIEHHOM KOHIEHCAaTOpe NEPEMEHHOH EMKOCTH
KOHTYP Obl1 HacTpoeH Ha yacrory 3,8 May?

1 1

oL~ G =31 38 1072 10

—30 X 10712=585 n.

Npumep 35. Or KaTYmIKM KOHTypa YCHAMTENs HPOMEKYTOUHOH
9acTOTHl HY¥KHO cliefaTh OTBOJX AAs BKIIOYEHHA NETEKTOpa TakK, YTOGH
BXOIHOE COHNPOTHBJIEHHE JETEKTOPAa HE CHHXAJIO PE3OHAHCHOrO CONpPO-
THBIEHHSl KOHTYpPa HUKE ONPEXENTECHHOH BeNWuHHB. BxonHoe compoTH-
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BIeHHEe neTektopa R; =250 xom, pesyabTUpYIOLIEE CONPOTHUBICHHUE KOH-
Typa He JOMKHO OhlTh MeHbIle Ryap==100 xox, no6potHocts Komypa
Q =200, yunyktusHocTb L = 0,5 M2K, pesoHancHan yacTota f, = 500 xay.
Onpenenmb Tpe6yemyio BequHHy Ko3ppuurenTa TpaHcHoOpMaumH.

Rpes=QuL=2.10:.2. 3,14 . 5. 104 =314 xox;

ngRiRgea
n°Ri+ Rpes ’

n= V RuapRpes ]/ 100 - 314 172,
R; (Rpes — Ruap) ¥ 50 (314—100)

Tpumep 36. Yerse g)TbBOJlHOBaa aHTeHHa Ha yactoTe 3,5 Mazy uMeer
conpotuBieHne Ry =050 ox, a Ha vactotre 7 May COOTBETCTBEHHO
800 ox. Ins o6eux 4acTOT COrIacoBLIBACMOE (BBIXOIHOE) CONMpPOTHBIE-

L A
I

Puc. 58. Puc. 99.

Rnap=

HHE OKOHEYHOTO KackKaga nepemaTyuka Reor, =60 om. Kakyio cxemy
COrMIaCOBAHHA HANO BHIOPATh M KaK €€ PaccyuTath?
Mpn Ry < Reora (pHC. 58)

__ 1 Reora— Ru __ 1 60—50 )
C=%r= R —r3md s o) s o0
L= Rcorn Rl-l ]/
RCO[‘.’I RH
= 60 —50 ]/- 1,02 mren.
=3314.35.10° } 60—50 -
Mpu Ry > Reora (pHUC. 59)

Ry — Reora 1 800—60 _ ;
C—u)RH ‘/ Reors  2-3,14-7-10°-800 g0 — 100 ng;

1 -
=3 14 Reopa (Ru=—= Rcorn) =

1

= T TITO" /60 (800—60) = 4,8 mxen.
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Homorpammb

Homorpamma 1 (puc. 60) onpemeaser YacTOTHYIO 3aBMCHMOCTh
aKTHBHOIO CONMPOTHUBIEHHS MeXHoro nposoia. Ilo ropmsoHraabHoO# ocH
OTJIO0XEHH 3HAYEHHUA YacTOThl B Fepiax, a M0 BEPTHKAaIbHOH OCH OTHO-

_”ﬂt‘ﬂ/ ﬁlmclm ] / "
N / 4
S
U )
10 - /
iy 7
7 ¥ /
A W/ /
v 7 /
5 at A 1] o3
1 9’/ Mﬁ/
- . — 7 »”
- 1// d ' ——‘4,50,1 ‘Mﬂ/
< —"— Lt _n-/
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IMEHNE CONPOTUBIEHUA NpI MEPEMEHHOM TOKe Rye, K CONPOTHBAEHHUIO
NpU NOCTOAHHOM TOKE R p;ocq.

Hanpumep, na vacrore 3,5 Mey conpotnsaennc MegHoro mposoia
nuamerpoM 0,5 mm yBeIMYHBAeTCA MO CPABHEHHIO € BENHYUHOH Ry,
B 3,6 pasa. Ha uacrore 30 Mzy oHo yseanumsaercsa s 10,3 pasa.

Homorpamma 2 (puc. 61) cryxut n1a onpeneaeHus ray6uHsl npo-
HUKHOBeHus Toka. [To ropusoHTanbHOW OCH OTTOXEHHl 3HAYEHHS NIHUHHI
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Puc. 62.

BONHH A B MeTpax, a MO BEPTHKAIbHOH OCH [Iy6HHA MPOHHKHOBEHHA
TOKa b B MHIIMMETpaX.

Hanpumep, mpu nause BoaHel A=10 ¥ ray6uHa npoHHKHOBEHHA
TOKa B JaTyHHbIH NPOBOJHUK cocTasaser 0,026 s

Homorpamma 3 (puc. 62) ompepenser ycuaenue (Mam 3atyxaume)
B aenubenax u Henepax. [To ropusoHTanbHOW OCU OTHOMEHBI 3HAaUEHHs
B jeuuGenax ¥ Hemepax, a 110 BEPTHKAIbHOH OCH — OTHOLIEHHE Harpsi-
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Wenu#, TokoB U MomHocTe#h. CHTOlIHbIE NIMHMM CAYKAT 148 Nepexona
K Henepam, mITPHUXoBble — K jenu6enam.

Hanpumep, ecan oTHouteHune nsyx Hanpsxesu#t pasno 100, To sta
Ke BerMyMHa B jeuubenax cocrasur 40 06, a B Hemepax Gymer paBHa
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g,ﬁ wn. Takoe xe oTHoweHue nByX MouwHOcTeH cocraaser 20 06 wau
3 Hn.
il

Homorpamma 4 (puc. 63) nossoasier onpeneanuTb QUaMeTp mposoja
no 3afiaHuol Beanuune Toka. Ilo ropH3oHTAABHON OCH OTIOXEHH 3Ha-
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Y€HHA TOKA B aMmepax, a 1o BEPTHKATbHON IMAaMETP NMPOBOXA B MMA-
auMeTpax.

Hanpuwmep, yto6b npn toke /=100 ma noayyuTh MIOTHOCTb TOKa
2 a/mm®, HeoGxXonuM mpoBon auameTrpoM 0,27 .

Homorpamma 5 (puc. 64) cayxur gaa omnpeneseHus BOZHOBOTO
CONMPOTHBIEHUA BEPTUKANbHOH aHTEHHH. 1o rOpU3OHTaAbLHOM OCH OTJIO-
WEHbl 3HAYGHHA IIMHbI [ aHTEHHb B METpax, a II0 BEPTHKaAbHOH OCH
BOJIHOBO€ COMPOTUBIEHHE Z B OMax.

on
600 Z

N

500

400

300 /

200 /
100
I “\ a/ﬂ

0 1l
1 10 100

Puc. 65,

HanpuMep, BoaHOBO€ CONMPOTHBIEHHE aHTEHHB IJHHOH 5 M H
nuamerpoM 0,2 cx cocrasaser 520 om.

Homorpamma 6 (puc. 65) onpegeasier BOJHOBOE CONMPOTHUBIEHHE
nsyxnpoBonHo#t AuHUH. I1o rOPUSOHTANBHOM OCH OTIONEHO OTHONIEHHE
PacgTosiHMA MEXIY NPOBOIAMH @ K IMaMeTpy mposoxa D, a mo Bepru-
KalbHOH OCH BOJHOBOE CONPOTHBJICHHE Z B OMax.

Hanpumep, npu orHomennu a/D =10 nonyuyaem Z=23275 ox.

Homorpamma 7 (puc. 66) nossonser onpeneantTb BOTHOBOE COMPO-
THBIEHHE KoaKcHalbHOW auHMM. Ilo ropusoHTaZbHOH OCH OTIONKEHO
OTHOLICHHE IHAMETPa HApPYWHOro NpoBOAHHKAa D K IMaMeTpy BHYTpeH-
HEro MpoBOJAHMKA d, & MO BEPTHKAIbHOH OCH BOIHOBOE CONPOTHBIEHHE
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B OMax, eMKOCcTb B TMHKOdAapagax Ha MeTp ¥ HMHIYKTHBHOCTb B HaHO-

redpy Ha wmerp. Hanpumep, n1a ortHowenus D/d =10 HaxoauM
=137,5 ox, C=25 ngpnu u L =460 nen/r.
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LleHa 19 «kon.
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