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IIpuGopsl 1 obopynoBaHue.

JlabGoparopHasi paboTa BBIMOJIHSETCS Ha KOMOMHHMPOBAHHOM J1a0OPATOPHOM
npubope DLICT-1. Bce mapameTpbl SKCIIEpUMEHTa, YCTaHOBICHHBIE M M3MEPEHHBIE
sHaueHus BeIBoaATCS Ha JKKJI LCD nucruieit yueOHOM yCTaHOBKH.

DKCIIEpUMEHT COCTOUT U3 JBYX dacteid. [Ipu momomm MHOTO(YHKIIMOHATBHBIX
kHorok  «PEXXMM  PABOTbBI», pacnonoXeHHbIX Ha TEpeAHell  MaHelu
7a00paTOPHOro MOAYJISI UMEETCSI BO3MOXKHOCTh BbIOpaTh HEOOXOAUMBII OTIBIT:

1) MHccnenoBanue pe3oHaHCa B MOCIEAOBATEIIBHOM KOHTYpE, cojepKalum R,
L u C. «Posled kontur»

2) H3MmepeHue uMIieianca 1enu ¢ mocieaoBarebHo coenuHeHHbIMU R, L u C
«Impedansy»

Bribop skcmepuMeHTa OCYIIECTBISIETCS TMPU  BBIKIIOYEHHOM Te€HepaTope
(maorodyunkuuonansHas kHonka «I'EHEPATOP/R,f /U» nomxkHa ObITh OTXaTa — B
MIPOTHUBHOM CJIy4ae MOABUTHCS NpeaynpexicHue) ¢ noMouipio KHonku «BbIBOP
OIIbITA», cuMBOT * Ha Jucilee yKa3blBaeT HAa TEKyIlee IOJOKEHUE
nepexmrouarens. Jig Hadana skcnepuMeHTa cienyer Haxarb KHONKY «ENTER.
Kuonku «BBIBOP  OIIbITA» u «ENTER» Bemonusoor Takke (QYHKIUIO
NEPEKITIOUEeHHsT  auana3oHoB nuppoBoro reneparopa «AMAITA30H». [ns
BO3BpAIllEHUsT K MEHIO BBIOOpa JKCIepUMEHTa CiIyxkuT KHomka «ESCy». Jlas
HA/IEKHOT0 CcpadaTbIBAHWST KHONKH HEOOXOAMMO YAep:KUBATh HAXKATHLIMU B
Te4yeHue 2 — 3 CeKyH/.

JIst peryiaupoBKHA HapaMeTpoOB JKCIEPUMEHTa CIYKAT PY4YKU YMPABICHUS U
KHOIIKH, KaXjash W3 KOTOPHIX BBINNOJHSIET B BBIOPAHHOM SKCIEPUMEHTE CBOIO
byHKIHIO:

1) MHccnenoBanue pe3oHaHCa B MOCIEAOBATEIIBHOM KOHTYpPE, coAepKalum R,
L u C. «Posled kontur»: pyuku R, L, C BbIIOMHAIOT (GYHKIUU PETYIUPOBKU
COOTBETCTBYIOLIMX  IMApaMETPOB  KOHTypa (AKTUBHOTO  compoTuBIeHUS R,
uHaykTuBHOCTH L m émkoctu C), 17 MIIaBHOTO M3MEHEHMS 4acTOThl TeHeparopa
ucnionbzyerca  pyuka  «HACTOTA».  VYcraHoBka  mapaMeTpoB  KOHTypa
ocymectBisiercss pyukamu C, L u R TONbKO MpU OTKIIOUEHHOM T€HepaTope.
['enepatop MO3BONSIET TOJABaTh HA KOHTYp IEPEMEHHOE CHHYCOMJAIBbHOE
HarnpspbkeHne B amana3zoHe vactor or 100 I'm mo 20 xI'm. i mepexmroueHus
MOAINANA30HOB  Hcnoib3yrorcss KHomku «/JIUAIIA3OH». Tekymiee 3HaueHwue
YaCTOTHI U3MEPSETCS CIEIHATIBHBIM YaCTOTOMEPOM C TOUHOCTBIO HE Xyxke 5 ['mu
BBIBOAUTCS Ha UHAMKATOp. M3MepeHHOe 3HaUeHUE HAMPSHKEHUST Ha KOHJEHCATOPE JIJIs
MOCJIEIOBATeIbHOTO ~ KOHTypa  HM3MEpSieTCs  YYBCTBUTEIBHBIMH  LIU(PPOBBIMU
U3MEpPUTEIbHBIMU TPUOOpamMu (TOYHOCTH IOKa3aHUM BOJIBTMETpPAa HE XYK€ YeM

+0,005 B). B mnpenemax TOYHOCTH U3MEPUTENBHBIX MTPHOOPOB JIOMYCKAETCS
HECTaOWJILHOCTh TOKa3aHuh. lccrnemoBanue sBJICHUS pPE30HAHCA TMPOBOIUTCA Ha
OKCIIEPUMEHTAIbHON  KoMOuHMpoBaHHOM  yctaHoBke OIICT-1 1o  cxewme,
n300paxeHHOH Ha puc. 1, a). Jnsg Bo3BpamieHHs K MEHIO BBIOOpa IKCIIEPHUMEHTA
cirykUT KHOMKa «ESCy.
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Puc.1. IlpunnunuanbHbie OJ0K-CXEMbI SKCTIEPUMEHTOB, TPOBOAUMBIX Ha Y4eOHOM
xomriekce DICT-1. a) npuHIMNHaNIbHAS cXeMa /I U3yYeHHS SIBJICHUS pe30HaHca B
MOCJIeIOBATEIbBHOM KOJIeOaTeTbHOM KOHTYpe; 0) MPUHIUITHUATIbHAS CXeMa JIJIsl U3MEpPEHUs
UMIIE€JIaHCa 1IENU ¢ ocaeaoBarebHo coequueHHbiMu R, L u C.

2) H3MepeHue nMIieianca 1enu ¢ MOCiea0BarebHO coeuHeHHbIMU R, L u C
«Impedans»: pyuka R — perynupoBka akTUBHOTO CONPOTUBICHHUS LENU (pydKH
«HACTOTA», L u C He uCHONB3YIOTCS U /JIS JAHHOTO OIbITA YCTAHOBJICHBI
noctositHHbIMU C=10 n®; L=0,47 I'n), xnonku «IUATIA30H» ucnons3ytorcst aJis
CTyneH4aron perynupoBKH 4acToTel OT 1 kI'm mo 10 kI’ ¢ marom 1 xI'm. Tekymee
3HAYEHHUE YacTOThl FeHepaTopa uuauupyercs Ha nupposom LCD KK]I unaukarope.
["apmonnueckas IJ{C co3zngaercs ¢ MOMOIIBIO KBApLOBAHHOTO IIU(PPOBOrO reHepaTopa
G puc. 1 0). Ans u3MepeHuid NEUCTBYIOIIMX 3HAYEHU HANpsDKEHHUsS HA €MKOCTH,
KaTyIIKKM  CaMOMHIYKIMU M  PE3UCTOpPE  MPUMEHSIOTCS  YYBCTBUTEIbHBIC
BBICOKOYACTOTHBIE LU(PpOBbIE BOIBTMETPHI. [lepemeHHsblil pe3uctop R ciyxut mms
IJJABHOW YCTAHOBKM AKTUBHOTO CONPOTHUBIICHUS LIENU, 3HAYEHUE COIMPOTUBIICHUS
pesuctopa wuzMmepsiercss 1UbpoBbiM OMMETpOM U BBIBOAUTCS Ha dKkpad. s
MEPEKITIOUCHHST MEeXTy pexkumamu umepenus: ciyxar kHonku «['EHEPATOP/R,f
/U» m «UR, UL / UR, UC» (1 pexum - ocHoBHOI: OmmeTp R, wactora f; 2 pexum:
BosibT™MeTp UR, UC; 3 pexxum BosibtMeTp UR, UL ). [Ins cMeHBI 4acTOThI TeHepaTropa
HEOOXOAMMO MEpPEerTH B OCHOBHOM pexkuM m3Mmepenus R, f. UccnenoBanue siBienus
pE30HaHCa TMPOBOAUTCS HA HSKCIEPUMEHTAIHHOM KOMOMHUPOBAHHON YCTaHOBKE
OICT-1 no cxeme, uzobpaxxeHHoi Ha puc. 1, 6). Jlyis Bo3BpalleHus: K MEHIO BbIOOpa
DKCIIEPUMEHTA CITYKUT KHONKa «ESCy.
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IHopsiok BbINOJIHEHUS.

1. Ilepen HauamoMm pabOThl O3HAKOMHUTCS C MPUHLMIHAIBHBIMU CXEMaMu
YCTAaHOBKH, pa3o0parbCs B HA3HAYEHUU PYUYEK M KHOIOK YYEOHOrO MOMIYJIS.
[IpoBepuUTh LIETOCTHOCTH CETEBOTO MPOBOJIA.

2. Bxmounth ycTaHoBKY B ceTb ~220 B. IlocraButh mnepekirouaresib
«CETb» B monoxenue «BKJD» mpu 3TOM IOMKEH 3aropeThbCsi CUTHAJBHBIN
unaukatop «cetb». Kuomka «I'EHEPATOP/R,f/U» pomkna  orxkara,
reHepaTop BbIKJIKYEH.

3. Ilonp3ysich MHTEPAKTUBHBIM MEHIO, OTOOpaKaeMOM Ha JHcIIiee Mpuodopa,
BbIOpaTh HEOOXOIMMBIM 3KCIIEPUMEHT (0OBIYHO MePBbIii ONBIT — H3y4YeHHe
pe3oHaHca B mocjenoBarelbHOM KoOHType «Posled kontury»). [lns
NEepEMEIICHHUS] MO NyHKTaM MeHK ciaykuT KHonka «BBIBOP OIIBITA».
Teky1iee noyokeHne 0TOOPaKaeTCA Ha JUCIJIEE CHMBOJIOM «™*».

4. Jlns Hayana skcriepuMeHTa Haxarh KHONKY « ENTERY.

5. YCTaHOBUTH €MKOCTb, WHIYKTUBHOCTh U AaKTUBHOE COIPOTUBIICHUE
KOHTYpa C MOMOIILI0 COOTBETCTBYIOIIMX PyUYeK Ha TMepeaHed maHeau yueOHoun
ycraHoBkH (pyuku R, L, C). Tekyiiee 3HaueHne napameTpoB oToOpa)kaeTcst Ha
aucIiee. 3Ha4eHne aKTHBHOIO CONPOTHUBJICHUS KATYIIKH CAMOMHAYKIIMU
r=50 Om, npu pacyerax ero cjiaeayerT NPUOABIATbh K AKTHBHOMY
conporuBiaeHnio menmu R. g nepBoro sKCHEpUMEHTAa PEKOMEHAYETCS
YCTaHOBHUTH CIIEIYIOIINE 3HaueHHs mapameTrpoB koHTypa: L=50 mI'n; C=13
HD; R=30 Om.

6. Onpenennutb TEOPETUYECKOE 3HAYEHUE PE30HAHCHOW YacTOThl IS
HaNpsDKEHHUS Ha KOHJeHcarope 1o ¢opmyre, jerko nomydaemoit u3 (HACTD 1
2.6):

VCmeop: =
2Tt 2T

N TeopeTnyeckoe 3HaY€HUE IOOPOTHOCTHU KOHTYpa Mo GpopMyIie:

I [L

QWFE‘E

7. Bxumounts reHepatop, HaxaB KHONIKY «I EHEPATOP/R,f /Uy.

8. CHATh 3aBUCHMOCTb aMIUTUTY/Ibl HANpPsDKeHUs Ha KoHaeHcarope Uy, ot
yactoTel HcTouHMKa OJIC v (aMIUIMTYIHO-4aCTOTHYIO XapaKTEPHCTHKY
KOHTypa) B mnpenenax npuomusutenbHo  +2000 I'm  oT pe3oHaHCHOU
yacToThl. OnpeAenuTh War U3MEHEHUs1 YaCTOThl FeHepaTopa, 00ecrneynBarolee
JOCTAaTOYHO JeTajgbHOE Hu3MepeHue 3aBucumoctn Uy(V) , ocobeHHO B
obnactu pe3oHaHca. Iy MJIaBHOTO W3MEHEHHs YacTOThl TeHeparopa
ucnonb3oBarth pyuky «HACTOTA», s mnepekiroueHHsl MOAJIAANa30HOB
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rcnosb3oBaTh KHONKHU «JIMAITA3OH».

9. Toctpouts pe3oHaHCHYIO KpuBylo U (V) . KpuBas momkHa UMETh BHJ
ananornunbii YACTD I pucynky 2.

10.0npenenuty 1o rpaduKy 3KCIEPUMEHTAIbHOE 3HAYCHUE PE30HAHCHOM

(U )

C0
4acTOThl  (V¢)oen » INMPHHY Ipadura AV, Ha BBICOTE % (
BBICOTE B \2 pa3 Mensble, yem npu pezoHance cM. YACTD I puc. 4) u
AKCIIEPUMEHTATILHOE 3HAUCHHUE TOOPOTHOCTH KOHTYpa Mo popMyIie:

Ve
QC)KC}’L = A V

11. CpaBHUTH MOJYYEHHBIE BAMHU JKCIIEPUMEHTAJIbHBIE 3HAYECHUSI BETUYMH C
Mpe/IBApPUTEIBHBIMU TEOPETUUECKUMHU PACUETAMH.

12. BoIktouuTh reneparop, orxaB KHONIKY «I EHEPATOP».

13. VYcraHoBUTH Apyroe 3HAYEHUE AKTUBHOTO COINPOTHUBICHUS KOHTypa
(R=200 Om; 500 Om; 800 OM) u moBrOpUTH M. 6 - 11.

14. Orxarp kHOnIKy «'EHEPATOP» wu ycranoBuTh Apyrue napamerpsl L u
C KoHTypa 1 MOBTOPUTH il 6-11.

15. Orxarb kHONIKY «[' EHEPATOP», BBIKIIOYMB BCTPOCHHBIN T€HEPATOP.

16. Haxxats kxHOTIKY «ESC» 1 BBIATH B MEHIO BHIOOpPA SKCIIEPUMEHTA.

17. Ilonb3ysiCh MHTEPAKTUBHBIM MEHIO, 0TOOpakaeMoOM Ha JMCIUIee pudopa,
BbIOpaTh BTOpoi skcriepuMeHT («Impedansy). [ nepeMenieHus no myHKTam
MeHiO caykuT KHomka «BBIBOP  OIIBITA». Tekymee nonoxeHUe
0TOOpaXKaeTcsl Ha AUCIIEE CUMBOJIOM «*.

18. JIns Hayasa skcnepuMeHTa Haxarb KHONKY «ENTER».

19. VYcraHoBUTH OOHY U3 YAaCTOT TE€HEparopa € IOMOLIbIO KHOIIOK
«HACTOTA»

20. YcTaHOBUTH NEpEeMEHHBIA pe3uctop «R» (aKTUBHOE CONMPOTHBIICHHE) B
CpeIHee MoJIoKeHHe. 3aHecTH 3HauyeHne R 1 gacToTsl v B Tabm. 1.

21. Haxaruem knHomku «I'EHEPATOP/R,f/U» BKIIOUUTH BOJBTMETPHI,
U3MEPSIOIINE NaJACHUS HAIPSHKEHU Ha KaTylIKe WHIYKTUBHOCTU U PE3UCTOPE
R. Pyuky R mpu 3Tom He TporaTs (B 11000M pekumMe paboThl, BpallleHUE PyUKH
R mpuBOAHMT K U3MEHEHHIO aKTUBHOI'O CONPOTHUBIICHHS) 3aHECTU U3MEPEHHbIE
JaHHbIE B Ta0MIy 1.

22. Ilepexmtounth yctaHoBky kHomkod «UR, UL / UR, UC» nmnsg TodHOro
M3MEpEeHHUs MaJIeHUs] HaNpsKEHUs Ha KOHJeHcaTope (MaJieHue HanpsbKeHue Ha
pe3ucTope, €CTECTBEHHO HE M3MEHSIETCs). 3aHEeCTH H3MEpPEHHbIC 3HAYEHUs B
Tab. 1

23. Paccumrares mo dopmynam (HACTDH II 32) neilictByromiee 3HaueHUE
AIIEKTPUYECKOTO TOKAa B I1EMNH, 3HAYEHUS MHAYKTUBHOIO U E€MKOCTHOTO
COIPOTHBIICHHUS], & TAK)KE 3HAYECHHS] EMKOCTH KOHJIEHCATOpa U MHAYKTUBHOCTH
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KaTyIIKH caMOMHAYKIUHU. CieqyeT NOMHHUTh, YTO BOJIETMETPBI H3MEPSIOT
NEUCTBYIOIINE 3HAaUeHUs HamnpsokeHus, B popmyisl ke (HACTD 11 32) BxoasT
aMIuTyaHbele 3HadeHus. Oanako, cornacHo (UACTD 11 7), nmeiictByromnue u
aAMIUTUTYJIHbIE 3HAUEHHUS Pa3IU4arOTCs TOJIBKO IMOCTOSIHHBIM MHOMXKHUTEIEM U
(UACTD II 32) MOXHO Tak)ke MCIOJIb30BaTh /IS ACUCTBYIOIIUX 3HAYCHUN O€3

M3MCHEHNUH (IIOZCTABIISS MOKA3aHMUs BOJIBTMETPOB, MojyvaeM He I a L i o)

[Ipu pacyeTax cuuTaTh BCE 3JIEMEHTHI LIETH UJI€aJTbHBIMU.

24. Haxaruem kHonku «I'EHEPATOP/R,f/U» mnepeiiTu B pexum pabOThI
OmmMmerp-YacToTa ¥ YCTaHOBUTDH JIPYTro€ 3HAYEHHE aKTUBHOTO COMPOTHBICHUS
R, He u3MeHsis yacToThl reHeparopa. 3anucarb R B Tabmuiy 1.

25. TloBroputh aeiictBus nm. 21 — 23. Bce paccuuTaHHbIE U U3MEPEHHBIE
JTAHHBIC 3aHECTU B TAOJIHUILY.

26. Haxaruem kHomku «I'EHEPATOP/R,f/U» mnepeiitu B pexum pabOThI
OmmeTtp-Yactora u, ycranasnubasi kKHonkaMu «HACTOTA», apyrue 3HaueHHs
4acTOThl T€HepaTopa, MPOBECTH AHAIOTUYHbIE M3MepeHus nn. 21, 22, 23 nns
ele Kakux-I1u00 JBYX-TpeX 4YacTOT M JBYX- TpeX 3HA4€HUN aKTUBHOMN
Harpy3ku R.

27. PaccunTarph cpelHAE 3HAYEHUS UHAYKTUBHOCTH <L> 1 emkoctu <C> s
JAHHOTO 3KCIEPUMEHTA.

2

28. ITo Gopmynam Z=4 R*+|w L —% paccuurarb VMMIIEAHC
®

DIIEKTPUYECKOM LENW U1 4acTOT (» M AKTUBHBIX CONpPOTUBIEHUN R, mpm
KOTOPBIX BbI MPOBOAWIM U3MepeHusi. Bce Bbrumcienus mpousBoaute B CH.
Jlannabie 3aHecTH B Tabm. 1

29. CpaBHUTE paccuuTaHHbIC BaMU 3HaUeHUSI eMKOCTH C M MHJIYKTUBHOCTHU L
C peaIbHBIMHU 3HAYEHUSMH ITHX MMapaMeTPOB, PUKCUPOBAHHO YCTAHOBJIECHHBIX
1151 anHoro skcnepuMenTa: C=10 nd®; L=0,47 I'n.

Tabauua 1

R, Om Uz, B U B ULB C, nd L,I'n Z, Om

v=..1n
o=21v=...
v=..1n
m=21v=...

<L>=...I'n, <C>=... n®
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30. IIpoBeputh crpaBemIMBOCTh 3ak0HA OMa IS IEMW NEPEMEHHOTO TOKa.
Paccuurars 118 HECKOIBKMX YacTOT O M 3HAUYCHUH wuMIenaHca 7
neiictytomiee 3HaueHUE DJIC  €joieme = L oeiemeZ € BbIXOAA TeHeparopa G u
CPaBHUTH €0 C PealbHbIM 3HAYCHUEM IS TAHHOH YCTAHOBKH  €)pi0me ~ O B

31.T1o okoHYaHUU pabOTHI BRIKIIOYUTH YCTAHOBKY, ITOCTABUB MIEPEKIIIOUATEh
«CETb» B mOJIO)KEHHE «BBIKI», MPU 3TOM JOJKEH IMOTaCHYTh CUTHAJIbHBIN
CBETOJIMOJ] «CETh» U BBIHYTh CETEBYIO BUJIKY W3 PO3ETKHU.
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KOHTPOJIBHBIE BOITPOCHI

1. Tlpy Kakux yCIOBHUSIX BO3HUKAET PE30HAHC B  JIEKTPUUECKOM
KoJiebareIbHOM KOHTYpe?

2. Ot 4ero 3aBUCUT aMIUTATYa CUJIbI TOKA B AJIEKTPUUECKOM KoJieOaTeIbHOM
KOHTYpE IPU PE30HAHCE?

3. MoryT 1M BO3HHMKHYTh KOJ€OaHHsI B KOHType, COCTOSAIIEM U3
CONPOTHUBIICHUSI M KOHJEHCATOpa, a TaK K€ CONPOTUBICHHUS U
WHJITYKTUBHOCTH?

4. Ot 4ero 3aBUCHUT MEPUO COOCTBEHHBIX KOJIeOaHMI1 B KOHType?

B kakoM KOHType BO3HUKAET PE30HAHC TOKOB?

6. [Ipy kakoM YCIOBUM MOXKET BO3HHUKHYTh PE30HAHC HAIpPSKEHUN B
NOCJIEIOBATEIbHOM KOJI€0aTeIbHOM KOHTYpe?

7. Kakue (¢usmueckue BeIMUYMHBI M3MEHSAIOTCS TNpHU  KOJIEOaHUSAX B

AIIEKTPUUYECKOM KOJIeOaTeTbHOM KOHTYpe?

Yemy paBHO CONPOTHUBIIEHUE KOHTYpa MPU PE3OHAHCE HANIPSHKEHUI?

9. Or kakux (PU3NYECKUX BEJIUUYHMH 3aBUCHUT CONPOTUBIICHUE MapajieIbHOTO
KOJIe0aTeTLHOTO KOHTYpa P pe30oHaHce?

10. Kak nu3mMeHuTcs pe30HaHCHAast 4acToTa Kosie0aTeIbHOro KOHTYpa, €CIIH €ro
WHyKTUBHOCTb BO3PACTET (YMEHBIIUTCS)?

11. Yo Ha3bIiBaeTCsl NIEPEMEHHBIM JIEKTPUUECKUM TOKOM?

12. Tlepeuncnure OCHOBHBIE XapaKTEPUCTUKU MEPEMEHHOTO TOKA.

13. Yto Ha3pIBaeTCs ACUCTBYIOIIMM 3HAYEHHEM HaIpsDKeHHs, Toka, JJC?
KakoBbI 3TH 3HaU€HUs IPU CUHYCOUJATBHOM TOKE?

14. IlepeuncinTe OCHOBHBIE METOABI BBIYMCICHUMN JUIS LIETIEW NEPEMEHHOIO
TOKA.

15. Uemy paBeH caBur (a3 Mexy TOKOM U HalpspKeHUEM B 1enoukax R, L u
R, C? [TocTpouTh BEKTOPHBIE THATPAMMBI.

16.Yemy paBHBl WHIYKTUBHOE M €MKOCTHOE compotuBieHus? Kak oHu
U3MEHSIOTCS C YaCTOTOM ?

17.Y10 Ha3bIBAETCS UMIICTAHCOM DJICKTPUUECKOM 1ENH?

W

*
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