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UCCJETOBAHME SIBJEHUS PE3OHAHCA B DJIEKTPUUECKHX
LETISIX

1. EJb PABOTHBI

1. DxcnepruMeHTaIbHOE MOTYyYeHUE PE30OHAHCHONW KPUBOM, U3MEPEHUE UHTYK-
TUBHOCTH U EMKOCTH PE30HAHCHBIM METOOM.
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3. TEOPETUYECKOE BBEJIEHUE

Pe30HAHCHBIM HA3bIBAIOT SIBJICHHE BO3pACTaHUS aMIUIUTY/Ibl YCTaHOBUB-
IIMXCS BEIHYKJIEHHBIX KOJIEOAHUN MPU ONPEACIICHHON YaCTOTE BHEIIIHETO BO3/IEH-
CTBUsI, OJIM3KOM K COOCTBEHHOM 4YAaCTOTE€ CUCTEMBI. DJICKTPUUYECKUE PE30OHAHCHI

HaOII0Iat0TCs B KOJIEOATEILHOM KOHTYpE-

_J,\f;,\_é 1 1€ L[ENH, COCTOSIIEH U3 KaTYIIKH UHIYKTHUB-
I HOCTH L ¢ akTuBHBIM conpoTuBieHrueM R u

U KoHaeHcaTopa emkocTu C. [[ns mogmepxa-

=/ HUS HE3aTyXaIoIlMnX KoJIeOaHUN B KOHTYP

Puc. 1. lMocaenoBarensnoe BBOJSIT UICTOYHUK MEPEMEHHOTO HaIpshKe-
coenunenme L, R, C aus U=Uncos wt. PaccmorpuM 1Ba Buaa

PE30HAHCOB B AJICKTPUUECKUX LETISIX: PE30HAHC HANPSKEHUM U PE30HAHC TOKOB.
SBneHue pe3oHaHca HAMPSHKEHUH MPOUCXOIUT B IIEMH W3 MOCIEI0BATEIIHHO
COCIMHCHHBIX KaTYIIKH WHIYKTUBHOCTH W €MKOCTH (puc.l). 3anuceiBas 11 KOH-
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Typa BTOpoe npasmwio Kupxroda IR+UC=—LE+UmCOS wt, roe

IR-maienre HampsHKEHNsI HA aKTUBHOM COMPOTUBIICHUH; Uc- HampshKeHHe Ha KOH-
JIeHCaTOpE;
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yaeM nudepeHranpHoe ypaBHEHHE BBIHYKICHHbBIX KoeOaHnuii Touka | B menu:
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Ero pemennem rnpu ycTaHOBUBIIEMCS PEKUME SIBIISICTCS 3aKOH KOJICOAHMIA:



I(t)=1 coslot+p+m/2). (1)
AMIUINTY/Ia BBIHYXJIEHHBIX KOJIeOaHUi Toka Im B 5TOM ypaBHEHHH 3aBHCHT

OT IIApaMCTPOB KOHTYpPA U HHKHH‘IGCKOﬁ YaCTOTBI BHCITHCTO HAIIPSAKCHUA .
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['ne Um — aMIInTy/1a BHEITHETO HANPSHKEHUS; Z- TTOJIHOE CONTPOTUBIICHHE TIe-
pPEMEHHOMY TOKY (MMIIEAaHC 1enH); X-peaKTUBHOE COMTPOTUBIICHUE KOHTYPA;
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Kak moka3eiBaet ypaBHEeHHE (2), MOXKHO MOA00paTh TaKyl 4acTOTY, YTOOBI
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(DL:E. HpI/I 9TOM IIOJIHOC COIIPOTHUBJICHUC LCIIN 6y,ZIeT MHWHHMAJIbHBIM: Zmin:R, a

aMIUTATYZa TOKA B KOHTYpE — MaKCUMaIbHOU. Takoe sABIEHNE HAa3bIBAIOT PE30OHAH-
COM HANPSKEHUH: TTOCKOJIbKY HAIPSHKEHUSI HA UHAYKTUBHOCTH U €MKOCTH OJIMHA-
koBbI (U =U¢) 1 kosre0roTest B IpoTHBOda3e, TO UX CyMMa paBHA HYJIIO, a TIaJICHHE
HanpspkeHus: Ur MakCUMalIbHO M paBHO BHEIIHEMY HanpspKeHUto Up.
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/4 3 Im=F(w)]

T R=R SN (R, R(rpad vk pe30HaHCHBIX KPUBBIX) MPUBEICHbI
: Ha puc.2. CorjacHO YCIOBUIO pE30HAHCa
: (XL=Xc) 3HaueHne Pe30HAHCHOM YaCTOTHI COB-
: I, () najaeT ¢ COOCTBEHHON 4acTOTON KOHTYpa wo:
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o, o llupuHa pe30HaHCHOMH KPUBOM 3aBUCHUT OT J00-
Puc. 2. Pe3oHaHCHbIC KpHBble ~ POTHOCTH KOJIECOATENIBHOTO

KOHTYpa:
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rjae A- jorapuMUIECKU TeKPEMEHT 3aTyXaHHUsl.

Uem MeHbIIe BeIMUMHA R, TeM pe3ue MposBISIETCS PE30HAHC: YK€ PE30OHAHCHBIM
nuK.Pe3oHaHc TOKOB HAOMI0JaeTCs B LIEMHU, COCTOSIIEN U3 MapajlieIbHO BKIIIOUEH-
HBIX EMKOCTH U UHIYKTUBHOCTH (puc.3). Eciii akTUBHOE CONPOTUBIICHHE KOHTYpa

1
R paBHO HyJII0, TO TIPY PE30HAHCHOMN YacTOTe Wpes= 77z B COOTBETCTBHH C yCIIO-
U U
L BueM X =Xc u 3akoHoM Oma umeeM: IL:E; |C:X—,
: C
, 1, T.e. TOKM B IapaUICIbHBIX BETBAX OJUHAKOBBI

(I.=1¢), HO MX KoOJIeOaHHUS MPOUCXOAAT B IMPOTUBO-
R Tf daze. [Ipu >TOM B KOHTYpe IUPKYIUPYET 3HAYU-
N\ TENbHBIA TOK, a B TMOABOIANIMX TPOBOJAX TOK
i IcHIKaeTcst 10 HyJs. DTO SBIIEHUE HA3bIBAIOT PE30-
Puc. 3. Pesonanc Tokos HAHCOM TOKa.
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4. IPUBOPHI U IPUHAJVIEZKHOCTHU

. 'eneparop curHaioB cnenralbHON (HOPMBI.
. Munub6noku «Katymkay.

. «KoHaeHcaropy.

«ConpoTUBIEHUEY.

. MynpTuMeTp.

5. OIMCAHUE YCTAHOBKHA

CxeMblI NEeKTPUYECKUX 1eNel sl UCCAeA0BaHUs PE30HAHCOB MPUBEIEHBI Ha
puc 4, MOHTaXkKHasi cxema Ha puc. 5

Puc. 4. Dnexrpuyeckas cxema:

1 — TeHepaTOp CHTHAIOB CHEUHATLHOH  (GOpMHI,
2 — mymeTuMeTp (pexcum Vo~ 20 B, exoowt COM, VD),
3 — wMmuHubnox «ConpoTHRIEHHE»  COINPOTHBICHUEM

R=470 Om; 4 — muaubnok «Karymxka» ¢ MHAYKTHBHOCTHIO
L, .5 — vunubnox «KonjgeHcarop» emkocthio C umn C,

© ©0© 000 0 0 6
©© ©©0 0 0,0 © ©1©
i_ _
@10 @100 | @wé ©-©
X 1
& @ ©! @ ko ©''© _ _©-@

|
00000000000

K renepartopy cursanos
cneyunansHon hopmbl

Boeixoa

Puc. 5. MoHTakHag cxema (puc. 4, cxema a),
2,3,4,5—cwm puc. 4
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DnekTpuyeckas Lenb (CM. puc. 4a) ¢ MOCIeI0BaTeIbHO COSTUHEHHBIMU dJIe-
meHTamu Lu CrnpenHasHaueHa 1jisi M3JIy4eHHUs] pe30HaHCa HANpPsDKEHHM, a 1enb C
napauiebHbIMK coeuHeHus MU L u C (cM. puc. 40)- 11 pe3oHaHCa TOKOB.

[Tanenue nanpspkenuit UgHa conpoTuBieHn R u3MepsioT MyJabsTUMETPOM 2.

B kadecTBe HCTOYHMKA BHEITHETO IEPEMEHHOTO HAMPSKEHUS UCTIONB3YIOT I'e-
HEpaTop HANPSDKCHHUH CrienaiTbHON (hopMbl 1.

6. 1IOPSA1OK BbITIOJIHEHUSA PABOTDI

1. Cobepute N0 MOHTaXXHOU CXEMe, MPUBEIEHHON Ha pUC. 5 AIEKTPUUECKYIO
1ensb (CM. puc. 4a), COCTOSILYIO U3 MOCJIEI0BATEIFHO COSTUHEHHBIX KOH/ICH-
caTopa uszBecTHoi EMkocTr C (e€ 3HaUeHNE BHECHUTE B TAOIHITY) M HCM3BECT-
HOM MHJYKTUBHOCTH L.

2. Bxmounte kHonkamu «CeTb» nmuTaHue OJI0Ka reHEepaTOpOB HAMPSIKEHUS U
0si0ka MynbTUMETpoB. Hacxkmute kHonky «McxomHasi yctaHoBkay (1mo3. 19,
cM. puc. 1 ). Knonkamu ycranoku gactothl «0.2-20 x['t» (mo3. 11, cm. puc.
1) ycranoBute yactoty Vi= 0.20 x['n. Coequnurte He3aieliCTBOBAaHHBIN B
cxeme wmynbtuMeTp (pexcum V~20 B, exooet COM, VQ) ¢ rHe3mammu
«BBIX.I'EH.» (1103.9, cM. puc. 1) 1 KHOIIKaMH yCTaHOBKH YPOBHS Bbixoa «0-
15 B» (1103.10, cM. puc. 1) ycTaHOBHTE HaNpsHKSHHE HA BBIXOJE FeHepaTopa
1-2B.

3. YBenmnuuBas 4acTOTy V BBIXOJHOTO CHTHAJIA TeHEpaToOpa, HAWTH MaKCUMaJTb-
HOE HaNpsHKEHHE Ha aKTUBOM COMPOTHUBICHUH Ur U COOTBETCTBYIOIUIYIO MY
4acToTy Vpes . IIpogomkast yBenuuuBath 4acToTy V, YCTAaHOBHUTE HampsKe-
HUE, IPUMEPHO B 3-4 paza MEHbIIIE MAKCUMAILHOTO. OTMETHTE COOTBETCTBY-
IOIIYIO 4acToTy Va.

4. Paznenure 4acTOTHBIN HHTEPBAN (V2 —Vpe; — V1) HA 15 3HAYCHWUI U TSI KOXKIOH
4acTOThl V U3MEPHTE COOTBETCTBYMONIee HanpspkeHue Ur. Boamu ot peso-
HaHCa U3MEPEHUsI MOYKHO ITPOU3BOIUTH C OOJIBIIIUM UHTEPBAJIOM I10 YaCTOTE.
Bo6sm3u pe3onanca B 00J1aCTH KPYTOro MoabéMa U Criaja KpUBOM MHTEpPBA
cleAyeT YMEHbBIIUTh. Pe3ynbTaThl U3MEpPEHU 3aNUIINTE B TAOUITY.

Tabdauua:
ITocnenoBarensHoe coequnenne C=1mk®d , | [TapamnensHOE coequHe-
R=470 Om, Ly=... MI'n e Lu C
C=1MxD, Cy= ... MxD C=1 MxD,
Vpes=... K11 Vxpes= ... KI'IL L=...M[H
Ne v,I'm | Ug, B v, I'g Ur, B v, I'nq Ur, B
1
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5. Brixmrounte kHonkamu «CeTh» MUTaHUE 0JIOKA T€HEPATOPOB HAIPSIKEHUS U
0JioKa MyJIbTUMETPOB. 3aMeHuTe KoHaeHcatop C B Kojie0aTeIbHOM KOHTYpE
Ha Cx ¥ MOBTOPUTE U3MEPEHHUE IO 1. 2,3,4 N1 NOJIy4eHUs €IIe OJHOU pe30-
HAaHCHOW KPUBOM. BBIKIIFOUUTE CETB.

6. [oxkmrounTe MyIBTUMETp HapajuienbHO ydacTkKy nenu LxCy. Bxirouunte
ceTh. MI3MeHss 4acTOTy reHepaTopa B TOM K€ MHTEpBaje, MPoHa0Io1aiTe,
YTO BOJIU3HU Vpes, AJ1s1 KOTOPO Ur MakCUMaJIbHO, 3HaYeHHUE HanpshkeHus Uy c
MUHHUMAJIBHO.

7. Brixnrounte kHONKaMH «CeTh» MUTaHue 0JI0Ka TeHEepaTOPOB HAIPSKEHUS U
0JI0Ka MyJIbTUMETPOB.

8. ColepuTte 37EKTPUUECKYIO LIeTb (CM. puc. 40), COCTOSIIYIO U3 MapaJlieIbHO
coenmnHEHHBIX KOoHACeHcaTopa C (ee 3HaueHWE BHECHTE B TAONHITY) U HEH3-
BECTHOW MHAYKTUBHOCTH Ly. Beimonnure n.2 u npoBeaute uzmepenue Ug B
TOM K€ YaCTOTHOM JHana3oHe, YTO U MPU MOCIEA0BATEIIBHOM COECINHEHNUN.
Pe3ynpTaTel U3MEpPEHU 3aTUIINTE B TAOIUILY.

9. Brixmrounte kHonkamu «CeTh» MUTaHUE 0JIOKA T€HEPATOPOB HAIPSKEHUS U
0JI0Ka MyJIbTUMETPOB.

7. OBPABOTKA PE3YJIbTATOB U3MEPEHUI

1. Tlo gaHHBIM TaOIULIBI TOCTPONTE HA OJHOM Tpaduke 3 pe30HAHCHBIX KPUBBIX
Ur=f(v). OT™MeThTE 3HaYCHHS PE30HAHCHBIX YACTOT KOHTYPA TIO IOJI0KESHUIO
MakcuMyMa ¥ MuHUMyMa KpuBbix Ur=f(V).

2. Ilo BennuuHe PE30HAHCHON YACTOTHI Vpe; JUISI KOHTYpa C U3BECTHOM €MKO-
cthio C Haiinute o ¢popmye (4) MHIYKTUBHOCTD KaTymiku Ly:
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Xpes

Pe3ynbTaThl BEIYMCICHUH 3aMUIITUTE B TAOIUILY.

3. B BBIBOZIE 110 paboTe MPOBEANTE aHAIN3 MOTYUYEHHBIX JaHHBIX:
A) onumute n3meHnenue 3apucumoctu Ur=f(V) npu u3smMeHeHnr eMKOCTH KO-
ne0aTeIbHOr0 KOHTYPA;
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B) cpaBHUTE YaCTOTHI, COOTBETCTBYIOIINE MAKCUMYMY PE30HAHCHOW KPUBOM
Ur=f(V) mpu mocnenoBareaTbHOM COSAMHEHIH KOHICHCATOPA U HHyKTHBHO-
cTH, 1 MUHEMYMY KpuBoi Ugr=f(V) mpu mapayiebHOM MOAKITFOYCHUN KOH-
JICHCATOPa W UHTYKTUBHOCTH.

8. KOHTPOJIBHBIE BOITPOCHI

3anuimmTe 3aKOH U3MEHEHUS TOKa IENU MPU BBIHYXJICHHBIX KOJICOaHUSIX.
UemM omnpeeisieTcsi 4acToTa M aMILTUTY/1a BEIHYKJICHHBIX KOJIeOaHU?

Kaxas 9JIC BbI3bIBaET BBIHYKJICHHBIE KOJIeOaHUs?

Kaxue 3/1C neiicTBYIOT B K0JI€0aTETLHOM KOHTYPE NMPHU BBIHYKJIECHHBIX KOJIe-
Oanusx?

ITpu kakoM yc0BUHM HAOJIOIAETCS PE30HAHC B KOJIEOATEILHOM KOHTYpE?
KakoBa BennunHa MOJTHOTO COMPOTUBIICHUSI KOHTYpa U TOKa B HEM B Clly4yae
pe30HaHCca HAMPsHKEHUM (MOCIeI0BaTEILHOTO PE30HAHCa)?

Urto xapakTepHO aJig BenuuuH Toka | v Hanpsokenuit U c u Ur ipu pe3oHaHce
HaAMPsHKEHUH B KOJie0aTeIbHOM KOHTYpE?

YeM 00BsICHAETCS, UTO

a) pU Pe30HAHCE HANPSHKEHU TOK B KOHTYPE MaKCUMAaJIbHBIN;
0) Mpu pe30HAHCE TOKOB B MOABOISIINX K KOJIEOATEIIbHOMY KOHTYPY

MPOBOJIaX TEUET HEOOJBIION TOK?
9.

OT KaKMX BEJIMYMH 3aBUCHUT BbicOoTa pe3oHaHcHoro muka |=f(0)?

10. Kakyto ¢popmy nmerot pezorancHbie kpubbie Ur=f(V) u U c=f(V)

a) Ipy pe30HaHCE HAPSKCHU?
0) mpu pe3oHaHCE TOKOB?

11. K xakoMy y4acTKy KojeOaTelbHOro KOHTYpa HYKHO MOJKIIOYUTH MYJIbTH-

METp ISl MOJYYEHUsI PE30HAHCHOW KPHUBOW C MAKCUMYMOM (MJIM MUHHUMY-
MOM) B CIIy4asix

a) MOCJIEIOBATEIILHOTO COeAMHEHU dieMeHTOB Lu C;
0) mapannensHoro coegunenus Lu C?

12. Kakum oOpa3oM B JaHHOM K0JIeOATETHHOM KOHTYPE MOKHO U3MEHSTh:

a) 4aCTOTY BBIHY)KJCHHBIX KOJICOAHMIA
0) pe30HaHCHYIO YacTOTy KOHTypa?

13. Kakue napameTpsl KojieOaHUM B KOHTYPE U3MEHSITCS, €CITU U3MEHUTH YaCTOTY

Kose0aHuii renepatopa?



14. KakuMm myTeM B paboTe TOOMBAIOTCS MOMy4YCHHs pe30HaHCOB? UTO CITyKUT
PU3HAKOM JTOCTHIKEHUS pe30HaHca?

15. C kakotii rieneto B pabote ctpost rpaduk Ur=f(V)? Kak onpeaensior no Hum
PE30HAHCHYIO YacCTOTY KOHTYypa?

16. Kakue OmbITHBIC JaHHBIC HCTIOJB3YIOT U1 ONPEACIICHUS WHIYKTUBHOCTU
KOHTYypa L?

17.Kakue OnbITHBIE JaHHBIE UCIIOIB3YIOT JIJIsl OMPENICIICHUS] E€MKOCTH KOHTYpa
Cx?



