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OnpepeneHue 3NEeKTPOEeMKOCTU KOHAeHcaTopa
no ocuunmorpamMmme ero paspsaga uepes
pe3ucTop

1. lenb nabopaTtopHoUu padboThbl

Ilenpro mabopaTopHOW pPabOTHI SBISAETCS SKCIEPUMEHTAIBHOE H3yUCHUE
3aKOHOB 3JICKTPOCTATUKH, B YaCTHOCTH, pazjeia «[IpoBOAHHMKHU B 3JCKTPHUSCKOM
ToJIeY.

2. 3apaum naboparopHoun paboTbl

3amaun  abopaTopHOil  paboTBl - M3y4yeHHME IIpolecca  paspsana
KOHJIEHCATOpa, U3MEPEHUE MOCTOSHHON BPEMEHH LIETIH U EMKOCTH KOHAEHCAaTopa.
[IpuoOperenue HAaBBIKOB paboThI c 3JIEKTPOAIIAPATYPOU 151

ANEKTPOU3MEPHUTEIHLHBIMU TPHOOPAMHU.

3. KcnepuMeHTanbHoe obopyaoBaHue, Nnpubopbl U
npuHaaAnexHoCTu
JlaGopaTtopHsbIit cteHn (puc.l) BBITOTHEH B BUIE coOupaemoil u3 Habopa
TUTACTUKOBBIX MOHTXHBIX 3JIEMEHTOB CXEMBbl Ha MAarHMTHOW OCHOBE, BKIIOYas
COTIPOTHUBIICHUS, EMKOCTh, UICTOUHUK DJIC, KHOMKHM-BBIKIIOYATEIH JJIs1 3aMbIKaHUS

OCTIM 1 MOHTAKHBIC IICPEMbIYKH.

Puc.l. JlabopaTtopHbIil CTEH/T

K npubGopam u nNpUHAIIEKHOCTAM OTHOCITCS TakKe KOMIIBIOTEp C
HEOOXOJUMBIM TMPOTPAMMHBIM 00€CIeYeHHEM, OCHUIUIOTpadUUYeCKUil JaTuuK
HAOpSDKEHUSL ISl PETUCTPALlMK  BJEKTPUUYECKOM pa3HOCTH TMOTEHIMAIOB Ha
aAKTUBHOM COIPOTUBJICHUH U COSAMHUTEIbHBINA KaOeb 175 OAKIIOYCHHS TaTIhKa
K KOMIIBIOTEPY.



4. TeopeTnyeckasi HacTb

IIpu pa3psiike KOHIEHCATOpa Ha PE3UCTOP B OTCYTCTBUU MCTOYHUKOB 3.1.C.
B KOHTYpE CyMMa MaJIcHUH HaNpsiKeHU paBHO HYIIIO:
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quTBIBaH cnez[ylomne OUYCBUIHBIC COOTHOLICHUA.
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3necs R - comporuBienue pesuctopa, | — Tok B koHType, C — eMKOCTb
KOHICHCATOpPA, q — 3apsgad Ha KOHACHCATOPC.

[IponuddepenirpoBa Mo BpeMeH! U TPOHOPMHUPOBAB MPEbIAYIICE
YPaBHCHUC, ITIOJIYUHUM:
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Pemenue storo YPaBHCHHUA:
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- IOCTOSIHHAS! BPEMEHM Pa3PSAKU KOHAEHCATOPA WIK UHTEPBAJ BPEMEHH, 32
KOTOPbIN HAYaJIbHBIN TOK |y YMEHBIIHUTCS B € pa3.

Torna:
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Ecnu unTerpupoBanue npoBoauTh B MHTEpBajie BpemeHu (11,t;), mociuentee
ypaBHEHUE IPUOOPETET BUA:

ra=[1-a ®)

3Has nmaJiecHre HapsHDKEHUS Ha pe3UCTope (C TOYHOCTHIO /10 3HAKa OHO PaBHO
NaJCHUIO HAMPSDKCHHIO HA KOHJEHCATOpPE) B OTH MOMEHTHI BpeMeHu (1g,tp),
€MKOCTh KOHJICHCATOpa HAaxOJWM W3 3aKOHAa MPOMNOPLUMOHAIILHOCTH 3apsia u
HaIpsKEHHS Ha KOHJIEHCATOPE:
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Bropoii crioco6 onpeneneHusi EMKOCTH KOHIEHCATOpA CIIEAyeT U3 (HOPMYIIbI
(6). U3Mepsist mo ocuusuiorpaMMe BpeMsi T, B TEUEHHUE KOTOPOTO HAIpsUKEHUE Ha
pE3UCTOpE YMEHBIIAETCS B € pa3, BEIYUCIISIEM EMKOCTh KOHJIEHCAaTOpa 1o (opMyJie:

C=7R

Ha pHuc. 2 MMpcaAcTaBjCcHa CXCMa SKCIICPUMCHTA, C UCITIOJIb30BAHUCM KOTOpOfI
HN3ydacTCs IIPOoUCCC paspssaAKu KOHACHCATOPA.
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Puc.2. Cxema a5t u3MepeHusi EMKOCTH KOHIEHCATOpa

5. OnucaHue nadbopaTtopHON yCTaHOBKU

B cocTaB 1abopaTopHOW YCTAHOBKH BXOJST 3JIEMEHTBI, COOPAHHBIE B CXEMY
JUIS WCCIIENOBAaHUS Pa3psANKA KOHAEHcaropa. [[ns 3aMblkaHus Lenud 3apsaku
KOHJICHCATOpa U Il OCYILECTBIIECHUs €r0 paspsaa dyepe3 pe3ucTop MCIOIb3YIHOTCS
KHOIKU-BBIKIIOYaTenu 0e3 ¢ukcanuu. CoelMHEHHE 3JIEMEHTOB 3JIEKTPUYECKHX
LETIEW MPOU3BOJUTCS C MMOMOLIBIO MOHTAXKHBIX IIEPEMBIYEK, & TAKKE C IMTOMOIIBIO
rMOKUX TPOBOJOB CO IITEKEPHBIMH pPa3zbeMaMHU, KOTOPbIE NPUMEHSIIOTCSA IS
BKJIIOYEHHsI B LIENb DJIEMEHTOB, BapbUPYEMBIX B XOJ€ OIbITa. Psn 3yeMeHTOB
CXEMbl MMEIOT Ha BEPXHEM IOBEPXHOCTU THE3[A JUIA INMOAKIIIOYEHUS IITEKEPOB,
HanpuMep, Ui TPUCOEAMHEHUS U3MEPUTEIBbHOTO Kabemns OCHMLIOrpapuieckoro
JaTYNKA HAMIPSDKEHUS K aKTHBHOMY COTIPOTHUBIICHUIO Ry (puc.1).

6. NMopsagok npoBeaeHUA nabopatopHou paboThl

CobepuTte 1a60paTOPHYIO YCTAHOBKY, JJISl YETO:

1. Cobepute RC 1uens c BBIKJIIOUATENEM U MapajljIeNIbHO € MOJACOSAMHUTE
MOCJIEIOBATEIbHO COEAMHEHHBIE WMCTOYHUK MUTAHHs, COMPOTHUBIIEHUE W
BBIKJIFOYaTENb (puc.l);
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[ToaxmrounTe W3MEPUTETHHBIN KaOedhb «KpPacHOTO» KaHala (C KpacHBIM
KeMOpPUKOM) OCHMJUIOrpapuueckoro JaTyvKa HANpsHKEHUS K KiIeMMam
AJIIEMEHTOB CXEMBI, IPUMBIKAIOIINX K PE3UCTOPY;

CoenuHHTE TaTYUK C KOMITbIOTepoM Tipu oMol USB-kaberns;

[locne BkIIOUEHHUsA KOMIbIOTEpa 3amycTuTe mnporpammy «lIpakTukym 1o
obmeir ¢usuke». Ha maHenn ycTpoiHCTB BBIOEPUTE COOTBETCTBYIOIIUMN
CIleHapuii poBeeHus dKcnepumenta (Alt+C) .

3amycTHTe N3MEPEHH s, HAXKaB KHOTKY (&J;

3apanure HCCIEIyeMbI KOHJEHCATOp, Ha)XKaB Ha KHOMKY 3apsikd |
yaepxuBas ee Haxarou 10-15 cexyHa.

Pa3psiguTe KOHAEHCATOP, Ha)KaB HAa KHOIKY pa3psAKd U YIAEpKHUBas €€
Ha)XaToM [0 3aBEpUICHUs Mpolecca pa3psAakd, KOHTPOJIUPYEMOIO MO
CHTHAITy Ha YKpaHe KOMITBIOTEPA, TI0CTIE YEr0 OCTAHOBHTE H3MEPEHH s (2.
AMIUTMTY1a CUTHAJIa Ha SKpaHe JIOJKHA ObITh B mpezaenax oT 2.5 no 3 B,
MOCKOJIbKY HampsbkeHue Ojoka nutanus paBHo 3.1 B (B cueHapuu paboThl
YCTAaHOBJIEHA YYBCTBUTENIbHOCTH 1B Ha naenenue). Ocuumiorpaduyeckas
KpHUBasl pa3psAKM KOHJIEHCATOPA JIOJKHA 3aHMMATh BCE OKHO PETrUCTpanuu
1o ropu3oHTaM. ECiii 3TO HE TaK, TO MOCJIe OCTAHOBKU M3MEPEHHI BOWIUTE

B OKHO HACTPOEK ocIuuiorpada, Haxkas KHOTIKY /. B 9TOM OKHe H3MeHHTe
3HaueHus B mosie «Pa3BépTkay. [ToBTOpSS M3MepeHus, MoaOEepUTE ONBITHBIM
nyTéM ONTHMaJIbHBIE HacTpoku ociutorpada. I[lo ymomuanuio B
crieHapu# paboThl ycTaHoBieHa pa3BepTka 0.2 Mc/men., 4TO COOTBETCTBYET
CKOPOCTH  pa3psA/iK  OONBIIETO0 W3  HMEKIOIIMXCA B KOMIUICKTE
KOHJICHCATOPOB.

7. ObpaboTKa pe3ynbTaToB U3MEepeHnn

OCTaHOBUTE M3MEPEHNs, HAXKAB KHOMKY (4. BriGepute 061acTh Ha KPHBOIA
pa3psKh, YCTAHOBMB Ha JIEBOM Kparo O0JacTH 3eJeHbld mMapkep (mpaBas
KHOIIKA MBIIIM), a Ha MPaBOM Kparw - KEITbId Mapkep (JieBas KHOIKa
Mbiln).  Pexomenayercs — ycraHaBiuMBaTh — 3€JIGHBIM ~ Mapkep B
HEMOCPEICTBEHHON OJIM30CTH OT Hauyaja pa3psaKd MaKCUMyM Ha KpUBOM), a
KENTHIH Mapkep — B 00JacTH, € BETUYMHA PETUCTPUPYEMOTO CUTHAJIA
coctaBisieT 5-10 % oT MakCHMaIbHOM.

[lepeiinute B OKHO OOpaOOTKHM, HaXKaB Ha KPAaCHYIO0 KHOIIKY «IUTIOC» B
MIPaBOM BEPXHEM YTy, pabouero okHa JaT4uka

Ilepeninure Ha Briaaky «HMcxomnelie JnaHHbIE». BBenure 3HaueHue
conpoTuBieHuss R pe3nucropa, 4yepe3 KOTOPbIA MPOMCXOAMUT paspsaaka
koHaeHcaropa. [lepelimute Ha Bkiaaky «Tabnuma» m ybOeaurech, 4TO B
YeTBEPTOM CTOJIOLIE AaBTOMATUYECKH CUMTAIOTCS 3HAYEHUS CHUJIbI TOKA,
IPOTEKAIOIIEN Yepe3 PEZUCTOP.

[TocTpoiite 3aBucumocTs I(t), oOpaTtuBmmch k BKiaake «I padux»
Paccuuraiite miomanp mox rpadukom I(f), HaxkaB COOTBETCTBYIOIIYIO

aa

kHOTKy Il B BepXHEM IEBOM YTy OKHA C FpadHKOM.
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Jl0o0aBbTE pe3yNnbTaT B «CTATUCTHKYY, HAXKAB KHOIKY o |
Bepnurecs Ha Bknaaky «Tabnuna». I[loodepeqHo ckomupyiTe HampsKeHHs
U, m U, Ha KOHAEHcaTOpe B Haydajie M KOHLE HCCIEAYEMOro y4acTKa

paspsiakd ¥ BoummTe ux B cronobmel U; m U, Tabmuiel «CratucTuKay
(xmapummu Ctrl-C - Ctrl-V). Ilepen xonupoBaHHEM YCTaHOBHMTE yKa3aTellb
MBI HA SYCHKY, YHCIO U3 KOTOPOW OyAeT KOMUPOBATHCS, W HAXKMUTE
JICBYIO KHOTIKY MBIIIIH.

Ha ocHOBanumM [aHHBIX, COOpaHHBIX B Tabmuie, mo ¢opmyiae (9)
OTIpeIeNsieTcsl eMKOCTh KoHaeHcaTtopa C.

Crnenyromiue ctoi01bl Tadauipl «CTaTHCTHKAY MPEeIHA3HAYEHBI ISl OLICHKU
E€MKOCTH KOHJIEHCATOpa IO CKOPOCTH ero paspsaaku. Ha ocmmiiorpamme
paspsakun BaM Hy)XHO BBIOpaTh JBE TOUYKH, aMIUIATYAa HAMPSOKCHUS Ha
pesucTope (WIKM TOKa B IIENH) B KOTOPBIX oTiinyaetcs B € (e=2.71...) pa3 u,

OIPEEINB MPOMEXYTOK BPEMEHH MEKIY HHUMH, PACCUUTaTh €MKOCTh II0
dopmyne C=(t-11)/R,.

10.B Tabnune Bikumaaku «Tabmuma» BbIOepUTE YyKa3aHHBIE TOYKHA TIO

HaIPSDKEHUIO U TIEpeHecuTe Ha BKIAAKYy «CTaTHCTHUKA» COOTBETCTBYIOIINE
UM 3HaueHus Bpemenu (ip>t;). Ilocime BBOAa BTOPOro 3HAYCHHUS BPEMCHU
pacyeT eMKOCTH OyJleT BBIIIOJIHEH aBTOMATHYECKH C HCIOJIb30BAaHUEM
UMEIOIIErOCs B «MCXOJHBIX TAHHBIX» Pa3psIHOTO COMPOTUBIICHUS.

11.CHoBa 3amycTHTE W3MepeHHs, HakaB KHomky @) B mnosBuBmemcs

JUAJIOrOBOM OKHE MOJTBEPAUTE OUYMCTKY TAOJMIIbI HAKOTUIEHHBIX JAHHBIX.
[IpoBeaute 3apanKy M pas3psAlKy KOHIEHcaTtopa U chenaiite o0paboTKy
OCIIJIJIOTPaMMBbI, TIOBTOPSISI ACUCTBUS, onrcaHHble B myHKTax 1-10. Bcero
HEOOXOAMMO TOJYyYUTh W 00paboTaTh 3 - S5 OCHWUIOTPAaMM pa3psaa
KOHJIeHcaTopa. B HmkHel vacTh cTONOLOB, T/I€ PACCUUTHIBAETCS E€MKOCTh
KOHJIEHCATOpa, CYUTACTCS TAKXKE CPEJHUE 3HAUYECHHUE EMKOCTH M JIUCTIEPCHUs
3TOr0 3HAYECHMUS.

12.Vcrionb3ysi TpaBuiIa OLEHKH TIOTPEIIHOCTEH KOCBEHHBIX W3MEPEHUI,

HaWJIMTE MOTPEIIHOCTH ONpEETIEeHNs eMKOCTU KoHaeHcaTopa C.

13.3anummre OKOHYATENBHBIN pe3yibTaT pabotrel B Buae C = <C>ZAC.

Coxpanute TaOJIUIly CTATUCTUKH, MOJIb3YsICh KHOMTKAMHU E 158105 @

14.CpaBHuTe 3HaUEHUSI EMKOCTH, MTOJIyYE€HHBIE IBYMsI CIIOCOOaMHU.
15.IToBTOpHUTE M3MEPEHUS U IPYroro KoHaeHcaropa. Ilepen stum ouncrure

i N

Ta6J'II/I]_Iy CTaTUCTHUKHU C ITIOMOIIBIO KHOIIKH ﬁ

8. KoHTpornbHbIe BONpoOChI

YTo TaKo€ JIEKTPOESMKOCTh?

BriBenute hopmymy i1 EMKOCTH TIIIOCKOTO KOHICHCATOPA.

Uewm ompepensieTcst BpeMs pas3psijia KoHeHcaTopa?

UTto Takoe MOCTOSIHHAS BPEMEHHU IIEITH, COEpIKallel KOHAeHCaTOp?



5. BoiBemute  pacuetHyro  (QopMyidy,  ONHCHIBAIOUIYIO  YMEHbBIIEHUE

HalpsDKEHWST Ha IUIACTMHAX KOHJAEHCATOpa IIpU €ro paspsle uepes

aKTUBHOE CONIPOTHUBJICHUE.

UeMy paBHa 3HEprus 3apspKEHHOTO KOHIEHcaTopa?

7. Kak 3aBucuT OBICTpOTa paspsilia KOHJEHCATOpa OT €ro eMKOCTH H
BEJIMYMHBl AKTHBHOTO CONPOTHUBJIEHUS, 4YEPE3 KOTOPOE IPOU3ZBOJIUTCS
pa3psia KoHAeHcaTtopa?
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