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NU3YYEHUE PABOTBI TPUOIA

Heab padoTbl: HM3yuenne paboTBl TpHOAA B CTATHYECKOM U
JVHAMUYECKOM PEKUMAX.

YCeTpouCTBO U IPUHIIMIT IEMCTBUSA TPUOAA
BHYTpPH CTEKISIHHOTO GAILIOHA, M3 KOTOPOTO YIaleH Bo3ayX (masieHue 107
—10* I14), naxomstcst Tpu dekTpoza (puc.l). OmuH U3 371ekTpoaos (HuTh K)
BBITIOJIHEH B BHJE  METAUIMYECKOW  TPOBOJIOYKH,

4 PR HAKaJTMBAEMOM BJIEKTPUYECKUM TOKOM OT HHU3KOBOJIBTHOTO
4 € TpaHcopMmaTopa Hakamda WIH Xe OT Oartapeu. Btopoii
Héh ANEKTPOJ, — METAUIMYECKUH UUIMHAP A — OXBaThIBAET
< :j; nepBbld. Tpernit smektpon C — coupanb, OKpyKaromas

e anektpon K. Dnextpon K (karon) mpu paboTe HarpeBaercs
£ 70 TeMIeparypel COTEH TpaJycoB M Ha HEro TOAaeTcs
:F oTpuuaTebHbli noTeHuuan. Ha snekrpon A (aHon) mopaercs
\-G' MOJIOKUTENBHBIN moTeHnuan. Ha »snektpon C (cetka) B

3aBUCHUMOCTH OT YCJIOBHH MOMKET IOAaBaThCsl IMOTEHIMAT
T 3% =T J'IIO6013“O 3Haka. B MeTtayuiax HOCTaTOYHO MHOTO (1022 1075
on/cM” ) TPAKTUYECKH CBOOOIHBIX 3JIEKTPOHOB, KaXIbIA U3
Puc. 1 KOTOPBIX CBOOOAHO IE€peMEeNIaeTcss MO BceMy OO0BEMY
HEUTPaJIbHOTO MPOBOJHUKA, OJJHAKO KaK TOJBKO OH BBIXOAUT
3a TpaHUIly MeTajula, YHOCS ¢ cOOoM 3apsna "-e", B MeTajuie BOZHUKACT 3apsij
"+e". Vx B3aumopeiicTBue "3aTtamkuBaeT" ANEKTPOH oOpaTHO B MeTawl. .Ecnu
METaJIJT HarpeTh, TO MPU AOCTATOYHO BBICOKMX TEMIEpaTypax KWHETHUYECKas
SHEPIUs HJEKTPOHOB TMO3BOJIAET UM IMPEOJOJIETh TMOTEHIHUAIbHYIO HHEPTUI0
KyJIOHOBCKOTO TPUTSDKEHHUS U KaKOe-TO BPEeMsi HAXOJIUTHCS BOJIM3M TMMOBEPXHOCTH
packaieHHoro Merawia. OOpasyercss Tak Ha3bIBaeMoe '"IJIEKTPOHHOE 001aKo"
(MpOCTpaHCTBEHHBIM 3apsif), IUIOTHOCTh KOTOPOTO Te€M OOJIbLIE, YEeM BBIIIE
temneparypa. TakuM o00pa3oMm, BOKpPYr KaToja mpH pabore cozaaercs
IIPOCTPAHCTBEHHBIN 3apsil U, €CITU TIPU 3TOM MOAATh Ha IEKTPOAbl HANIPSKEHNUE,
TO OT KaToja K aHOAy HMOWUJIET IEKTPUIECKUH TOK, IPU 3TOM OyJeT HabIronaThes
CIIOKHAsT 3aBHUCHMOCTh TOKAa OT MPHIJIOKEHHOTO HAmpshKeHHs. TOK B TpHoOJe
3aBHCHUT HE TOJBKO OT HANPSDKEHHUS, IPUIIOKEHHOTO K aHOJlY, HO M OT 3HaKa U
BenmmurHbl oteHimana aekrpoaa C (cetku): Ia = f (Ua, Ug). DTy 3aBUCHMOCTB
MO>KHO 3amucaTh Takke B qudPpepeHIInaibHOM BHUIE:
dlA = 8IA/8UC dUC + 8IA/8UAdUA (l)
Takum 006pa3om, ocTaBisisl HAMPSHKEHUE HA aHOJIE TTOCTOSTHHBIM, MOYKHO
B IMUPOKHX TMpeAesiax H3MEHSATh aHOJHBIA TOK, PETYIupys YIPaBISIONIEE
HaANpsDKEHUE 3a CYET M3MEHEHUs MOoTeHInana cetku. M3 popmyisl cremyer, 4to
IpU ONPEAETICHHOM OTPULIATEIbHOM MTOTEHIIMAJIE Ha CETKE TOK Yepe3 JIaMITy UATH

He Oyner (ylamna “zanepma’).




XapakTepuCTUKH U TapaMeTpPbl TPHOAA
XapakTepuUCTUKH JIaMIT TIPEICTaBISIIOT B BUJE IPa(UKOB 3aBUCUMOCTH TOKa
aHoNia OT HANpPsDKEHUS Ha CeTKe (CeTOYHBIE XapaKTEPUCTHUKU) WM 3aBUCUMOCTHU
aHOJIHOTO TOKA OT HANpsKEHUs Ha aHoJe (aHOJHBbIE XapaKTepUCTUKH) (puc. 2,

3).
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XapakTepucTuKu (S), BHYTpEHHEE COMPOTHBIICHUE

(R) u xosdpdunment ycunenus (u). Kpyruszna
CETOYHON XapaKTECPUCTUKHU JIAMITBI
AIA
S= AU @)

npu Uy = CONst — BeMunHa, paBHAs OTHOIICHHUIO
W3MCHCHHMS aHOJHOTO TOKAa K BBI3BABIICMY €IO
HU3MEHEHHUIO CETOYHOIO HaIPSOKESHUS pu
IIOCTOSIHHOM HamnpsbKEHUM Ha aHoje. Hampumep,
ucnons3ys rpapuk ln = f(Uc) (puc.4,a), mMoxHO
HAWUTH
AUc=2-1=18B;

Ala=6,5-3,2 =3,3mA;

S=-33:1=3,3mA/B
BHyTpeHHEE COIPOTUBIICHNE TPHOIA

AU,
Ri= a7 3)

npu Uc = const — BenuunHa, paBHasi OTHOIICHHIO
M3MECHEHUS aHOJHOTO HAMNPSDKEHHS K BBI3BAHHOMY
UM HW3MEHEHHIO aHOJHOTO TOKAa MPH IOCTOSHHOM
HalpsOKEHUM Ha ceTke. Hampumep, HCIONB3ys
rpaduk |5 = f(Uc) npu pasubix 3nauenusx U, (puc.
4,6), MOXXHO HaWUTH

AU,=100-80=20 B;

Alp = 8,6-3=5,6 m4=0,0056 A;



R; = 20:0,0056 = 3540 Owm.
Koaddunuent ycunenus

AU, @
/’lCm =- 1
AU,
IIpu IA = const — BCJIMYWHA, pPaBHAd OTHOIICHHUIO HM3MCHCHHA AHOIHOI'O

HalpsDKEHUS K COOTBETCTBYIOIIEMY HW3MEHEHHIO CETOYHOIO HAaNpsKEHUs,
HEOOXOAMMOMY I TOTO, 4YTOObI BEJMYMHA TOKAa OCTaJaCh IOCTOSHHOM.
Hampumep, uctionn3yst rpadux I, = f(Uc), (Puc.4B) Haitnem
AUc = 2,4 B, AU, = 20 B, 1, = 8,3.
CBsI3b MEXKITy TTapaMeTpaMu:
RiS = u (5)
Pe:xxumbl padoTsI TPHOAA

XapaKkTepuCTUKU U TapaMeTphl TPUOJIa 3aBUCAT OT PeKUMa PabOThI JTAMITbI:
CTaTUYECKOTO (pUC. 5) U AMHAMHYECKOTO (puc. 6).
OHu oTiauyaroTcs HanuuueMm (B JUHAMHYECKOM pEXHME) B aHOJHOM IENH
conpoTuBIieHUs1 Harpy3ku Ra. B otcyTcTBHe Ry (cTaTHUECKU
pexuM) aHoaHoe HanpsbkeHue Ua paBHo 9//C MCTOUHHKA € p
U OCTaeTcsl MOCTOSIHHBIM, HECMOTPS Ha KoJIeOaHHUsI aHOAHOTO
Toka. Ilpym Hamuuuum aHONHOM  HArpy3KM aHOJIHOE

- HAIIPs2KCHHC
Puc. §

+E,

Up = € - laRA. (6)

+Eq [Ipu »oTOoM, ecmm B pe3yabTaTe HW3MCHCHUS
HanpsokeHus: Ha ceTke Uc, M3MEHHUTCS aHOAHBIA TOK la, TO
BMECTE ¢ HUM u3MeHuTcsA Hampspkenne Ha Ry (AUgr = Rp

- Alp)) u, B coorBercTBHHM C (6), aHOMHOE HAINPSHKECHHE

Puc. @ u3MenutTces Ha Benuuuny (AUa = R A4lp). Takum oGpaszom,

npu paboTe JaMnbl B AMHAMUYECKOM pexume Tpu BenuuuHbl Uc, la, Up
CBSI3aHBI U MEHSIOTCS OJHOBpeMeHHO. OTMeTuM, uTo yBenuueHue Uc BBI3bIBAET
yBelMYeHue aHoAHOTO Toka la, uTto yBenumuuBaeT |aRa U, ciegoBaTenbHO,
ymenbIinaeT Ua. [10o3TOMy 10 CpaBHEHHIO CO CTAaTUYECKUMH XapaKTEPUCTHKAMU
JTUHAMUYECKUE aHOHO-CETOYHBIC XapaKTEPUCTUKH UIYT 00JIeE MOJI0T0, MPUYEM,
geMm Ooubline Ry, Tem OoJiee mojioro uaeT AMHaMHUYeCKas XapaKTepucTHKa (puc. 7,

8).

Puc. T Puc. 8

Kaxnoli Touke AMHAMHYECKOW aHOAHO-CETOYHOW XapaKTePUCTUKU



COOTBETCTBYET CBOE 3HaUYCHHE aHOAHOTO HamnpspkeHus. U3 (6) cienyer, uTo
En Un
Ih=———
Ra Ra

— TOJIyYEHHOE COOTHOIIIEHUE HAa3bIBAECTCSI HATPY30UHOM MpsAMOit (puc. 8).

C 1noMmOlp0 JAUHAMHUYECKOM aHOJHOM  XapaKTEPUCTHUKUH  MOYKHO
OMpEICNINTh AHOJIHBIA TOK (a2 3HAYMT, U MAJCHUE HAMPSHKCHUS Ha Harpyske) u
aHOJIHOE HAIpsLKEHUE NPHU JII0OOM HAIpsLKEHUU Ha ceTke. BenencrBue Toro, 4to
3Ta XapaKTEPUCTUKA CTPOMUTCS IMPOCTO M IO3BOJIAET YJIOOHO HAXOJUTh
BenuuuHbl Uy 1 Ug , UIMEHHO ee yYalle BCero MCIOJB3YIOT JUISl Pa3iMyHbIX
NPAKTUYECKUX PAacUY€TOB C JIaMnamu (puc. 8).

JluHaMu4eckass KpyTU3HA CETOYHOM XapaKTEPUCTUKH JTaMITbl

Al ,
Soun = 8
OuH AUC ( )
IIpu R = ConSt, € = const XapaKTCpU3yCT 3aBUCUMOCTb AHOAHOI'O TOKa OT

HANpsDKEHUS Ha CETKE B PEXXHUME C Harpy3Koi B aHOAHOU 1enu. CBs3b Sy, cO
CTaTUYECKON KPYTU3HOM Scr:

S
cr
SauH = . (9)
I1+R,/R
Junamuyeckuii K03(GGUIIMEHT YCUJICHUS [y, — BEJIUYMHA, pPaBHas

OTHOIICHUIO YCHUJICHHOTO TepeMeHHoro HampspkeHust Ug(t), co3maBaemoro Ha
COIPOTHUBJICHUU HArpy3KH, U MEPEMEHHOIO HAIPSKEHHUS, IEUCTBYIOIIETO B LIETIH
cetku Hampumep, ecinu Ha cetky monath Hanpspkenue tuna Uc(t) = Uco Sinat,
TO Ha aHOJMHOW Harpy3ke mosiBuTcs HampspkeHue Ua(t) = Ugo Sinwt. B atom
ciydae
URO
MIH/IH = U

Cco

(10)

CBs3b [y, €O craTthHueckuMm KoddduimeHtoM ycuineHus et (4)
BbIpakaeTcst popMyson

_ Her

Hawt = 1L R, IR

YcranoBKka: mpexanekmpoouas namna (mpuoo), yKperieHHas Ha
MOHT@KHOM MaHenw; CMAaOUIUZUPOBAHHBIUL  UCOYHUK — NOCHMOSHHBIX
Hanpsowcenut: £300 B, 0 — £15 B u nepemenHHo20 HanpsdceHus 6,3 B,
mpancgopmamop; ocyuiozpag Cl-72; MHO2OUWKANbHBLE
sonommempsl ua 15 u 300 B; amnepmemp; 8bICOKOOMHbBIU peocmam,
HCIIOJIb3YEeMbIii B KaueCTBe MoTeHnnoMerpa P; kirod K, nepexirodarens [lepexi;
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conpoTtuBieHue R ; nanenv ¢ Kiemmamu, Ha KOTOpyro nojgaercsi 0Ol MuHyc
CXEMBI.

Jlyis BBITIOJIHEHUS PpabOTHI cliefyeT coOpaTh cXeMy, M300paKeHHYI0 Ha
puc.9.
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AHanmu3 cXeMbI TIOKa3bIBA€T, YTO OHA COCTOMT M3 JBYX OCHOBHBIX YaCTCH:
aHOJTHOM IIETH, CO3JIaroIell Pa3HOCTh MOTEHIIMAIOB MEXKy aHOJOM M KaTOJIOM
U ¥ menu, co3maroIieil pa3HoCTh MOTEHITNAIOB MEXIy CETKOW M KatogaoM. Ha
Hakaj JIaMIIbl TIOJaeTcs IepeMeHHoe HampsbkeHue 6,3 B. Ilpu cOope cxembl
CHavaJla COOMparOT OJHYy IeMb, a 3aTeM — BTOpPYyIO. lIpW 3TOM HCTOYHHUK
aHOJAHOTO HampspKeHHs (KieMMbl £300 B) OAKIIOYAOT TOJBKO B IPUCYTCTBUH
MIpero1aBaTelis Wi JabopaHTa.

N3 puc.9 scHO, 4TO ¢ MOMOIIBIO TOTEHIIMOMETpa P MOXXHO IUIaBHO
WU3MEHSATH PA3HOCTh MOTESHIIMAIOB MKy aHoaoM u katogoMm Uu ot 0 mo 300 B,
nepeMeInasi IBMKOK IMMOTEHITMOMEeTpa CHU3Y BBepx (cM. Puc.9).

[TorentmomeTp yIsl KI3MEHEHUS PA3HOCTH TIOTEHITMATIOB MEXKIY KaTOIOM U
CETKOM BMOHTHPOBAH B KOPIYC CTAOMIM3UPOBAHHOTO BBIMPSIMUTENS U UMEET Ha
nepenneri nmanenn pyduky Pee.Uc (0-15B). Tlepexmogareins

"[lepekn." umeer 6 KIeMM, YKpPEIUICHHBIX Ha IMOJCTABKE U3 ® a"‘|""' O]
s0ouuTa. Hampsokenue NOABOAMTCA K CPEIHUM KJIEMMaMm ® 06
HEPEKITIoUATENs], & CHUMAETCd — C KpaWHUX (MPaBbIX WM r—

JeBbIX — 0e3paznuyHo). [IpuHuun paboThl mepeKIrovaTes
sceH u3 puc. 10, Ha KOTOPOM H300pa’KEeH BHUJ CBEPXY U BU]I o
o

CHU3Y.

OTtMmeTuM, YTO B IIENb CETKH MOCTOSHHO BKJIFOUEHA
BTOpUYHAs 0o0OMOTKa TpaHcopmaTopa, KOTOpast
UCITOJIB3YETCSl ISl MOJA4Yu IEPEMEHHOIO0 CHTHaJla Ha CETKY
OpU  SKCIEPUMEHTAILHOM  OMNpEACNCHUH JUHAMHYECKOTO
K03 UIHeHTa yCHIIeHUS JTaMITbl (cM. yrip. 4). Bo Bcex apyrux ynpaxxHeHHsIX dTa
BTOpPUYHAsT 00MOTKA (2-4 eumka) UrpaeT pojb HEKOTOPOIrO JIOMOJHUTEIBHOTO,
MaJOro MO BEIWYHMHE, AKTHBHOIO COINPOTUBJIEHHUS, TAK KaK HAa MNEPBUYHYIO
O0OMOTKY TpaHchopmaTopa B ITUX YIPAKHEHUSIX HANPSHKEHUE HE MOJaeTCsl.

Bun oy

Puc. 10



Ynpaxuenue 1
CHATHUE CTATUYECKUX AHOJIHBIX XAPAKTEPUCTUK
TPUOJA

Huis monyuenns 3aBucumoctu lp = f(U,) mpu Uc = const cienyer
U3MCHSATH aHOJHOE HANPSHKCHUE U 3aIMChIBATH JIUISL KKA0Tr0 3HadeHus1 Uy CHiy
AHOJIHOTO TOKa .

N3mepenust

1. IlepenBuratoT ABM>KOK MOTEHIIMOMETPA B TO HUYKHEE MOJIOKEHHE, IPU KOTOPOM
UA =0.

2. Pyuky cerounoro noteHuuomMerpa "Per.Uc" moBopaunBaroT NpoTUB 4acCOBOM
cTpeiku a0 yrnopa (mpu stom Uc = 0).

3. Ilpu pazomkHyTOM Kitode "K7u." BKIIOYAIOT B CETh CTAOMJIM3UPOBAHHBIM
BBIIPSIMUTENL HAa 220 B ¥ BBDKUAAIOT 2-3 MuH, TIOKA MPOTPEBAIOTCS JIAMITBI
npudopa.

4. 3ampikaroT ko4 "Ki."” TlocTerneHHO MOBBIMIAIOT aHOAHOE HampsikeHue Up u
HaOIIOAA0T IO MUJLTMAMIIEPMETPY 3a MOSBICHUEM TOKa |a.

5. Ilpu HexoTopoM (HEOOJNBIIOM) TOKE la, TEKyIlleM uepe3 JamIly, 3aMbIKaroT
nepeknmoyarens "Ilepexn.” B OINHO W3 KpaWHMX NOJIOKeHUH. HemHoro
yBeIMYMBas MOTEHIWan ceTku ¢ mnomompio pyuku "Per.U" (0-15 B),
HAOMIOAAIOT 32 M3MEHEHHEM aHOJMHOro Toka la. Ilepexmouarens ocTaBistOT
3aMKHYTBIM B TOM KpaiHEM TIOJIO)KEHUH, MpPU KOTOpoM YyBenuueHue Uc
NPUBOAUT K YMEHBIIEHWIO lp, HYTO COOTBETCTBYET OTPHUIIATEIHBHOMY
HaANPSDKEHUIO Ha ceTke. J[Bmkok moteHnuoMerpa P Bo3BpamaroT BHU3 (Up =
0).

6. Caumarot aHoaHyto xapaktepuctuky npu Uc = 0. J{ns aToro pyukoi

"Per.U" ycranaBmuBator Uz = 0 (mpm 3aMKHYTOM TepeKIItOUaTesie).
[Tocrenerno yBeamuuBas aHogHoe HanpsbkeHue Uy ot 0 1o 220 B (wmm ot 0 10
120 B — B 3aBUCHUMOCTH OT THUINa JIaMIbl), U3MEPSIOT COOTBETCTBYIOIINE

KaxaoMy ¢uKkcupoBaHHOMY 3HaueHuto U, 3HadeHue |y aHOgHOTO TOKA.
Namepernns ot 0 no 100 B mpoBoasaT yepe3 kaxapie /0 B, a ot 100 mo 220 B
gyepe3 20 B. 3Hauenus Up, U COOTBETCTBYIOIINE UM 3HAUYeHUS |5 3ammchIBaloOT B
Tabn.1.

Tabmmma 1.
Ua, B U=0B Uc=-2B U=+1B
Ia, MA Ia MA o, MA
0
10
20

220 B




7. ITOBTOPSIIOT M3MEPEHUS M CHUMAIOT €lIe JIBE aHOAHBIX XapaKTePUCTUKU
NpU pa3HBIX CMEIICHUsAX Ha cetke: -1, -2, -3, -4, +/ B — 1o yKa3aHWIO
MpenoaaBaTeis.

YKA3AHME: na cerkn  OONBIIMHCTBA  COBPEMEHHBIX  JIAMII
TIOJIOKUTENLHBIE CMEIIEHHMS, MPEBbIatonme +2 B, mogaBaTh HE CIEAYET, TaK
KakK [P 3TOM PE3KO BO3PACTAET TOK CETKH U JIAMITA MOKET BBIHTH U3 CTPOS.

Hcnonb3yst  MOJTydYeHHbIe JaHHBIE, HA MUJUTMMETPOBOM Oymare CTpOST
rpauK s CEMENCTBA aHOIHBIX XapaKTEPUCTHK TPHOJA, OTKIAJbIBAs 110 OCH
aocuucc 3HaueHust Uy, a mo ocu opauHat — | (cM. puc.4).

Ynpaxxnenue 2
CHSITUE CTATHUYECKHUX CETOYHBIX XAPAKTEPUCTUK
TPUOIA. OIIPEJHJIEHUE CTATUYECKUX ITAPAMETPOB
JIAMIIbI

CeMelCTBO CETOUHBIX XapaKTEPUCTUK TPHOJIa H300pakeHo Ha puc. 2.

JIIS  CHATHA CETOYHOM XapaKTEePHCTUKH HEOOXOAMMO TIPH  HEKOTOPOM
MOCTOSIHHOM ~ aHOJJHOM  HAaNpsOKEHUM  M3MEHSITh  Pa3sHOCTh  MOTEHIIMAJIOB,
MOJaBaEMYyI0 Ha CETKY, U3MeEpss sl Kakaoro 3HadeHus Uc aHOJHBIN TOK la.
CHATHE CETOYHBIX XapaKTEPUCTHK OOBIYHO HAYMHAIOT C TAKOTO JOCTATOYHO
OOJIBIIIOTO OTPHUIIATENIFHOTO TIOTEHIIMAa Ha CETKE, MPU KOTOPOM JiaMIia 3arepra
(Ia =0). Hampumep, Ha puc. 2 qus Uy = 60 B 3anmparoiiee HarpsDKeHUE Ha
cetke Uc — -4 B, a npu U, = 100 B 3anuparoliee CeTOYHOE HANpPsHKEHUE PaBHO
npumepHo -/3 B. Takum o6Opazom, Uc, mpu xotopom Iy = 0, 3aBucut oOT
Pa3HOCTH MOTEHITMATIOB MEXKTY aHOJIOM M KaTOJIOM.

N3mepenust

1. VYcranaBnuBaioT omnpeneneHHoe aHoaHoe HampsbkeHune U, = const (mo
YKa3aHUIO MperoaaBaresss Wik J1adopaHTa, NOCKOJIbKY 3HaueHus Uy = const,
IPU KOTOPBIX CHUMAIOTCS CETOYHBIE XapaKTEPUCTUKH, 3aBUCIT OT THUIIA
JIAMIIb).

2. Tlepexmrouarens "[lepexn." 3aMpIKarOT B TOM TOJIOKCHUH, IPH KOTOPOM Ha
CeTKy TIOJIaeTCsl OTpULaTeIbHOE HamnpsbkeHue. [locTeneHHo yBenuuuBas
pyukoit "Per.Uc" orpunarensHoe HampsbKEHHE Ha CETKE, HaXOASIT Takoe
sHaueHue Uc, npu kotopom I = 0. O1u 3nauenust Uc u |4 = 0 3anuceiBaioT B
Tabm. 2.

3. Haumnas co 3HaueHust Ug, YCTaHOBJIEHHOTO B TMPEAbIAYIIEM ITyHKTE,
ymeHnbatoT Ug kaxabiid pa3 Ha 1 BOJBT U 3alMKUCBIBAIOT COOTBETCTBYIOIINE UM
3HaueHus |, B TaOmI. 2.

4. 3anucaB 3HadueHue lp nmpu Uc = 0, mepekuapiBatoT pyduKy MepeKiIrouaTesns B
MIPOTUBOIIOJIO’KHOE MOJIOKEHHUE (TIPY KOTOPOM Ha CETKY MOAAETCS
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Tabmuma 2

Uc Uar = B Ua = B
IA ’ mA IA y mA

-3 B

-2 B

-1B

0

+1B

+2B

MOJIOKHUTEIILHOE HANPSHKCHUE) W 3alUChIBAIOT 3HaueHUs |a ipu Up= +/ B u npu
Uy = +2 B.

YKA3AHME: nockonbKy Kaxaoe W3MEHEHHE IMOTEHIMAIa Ha CETKE
M3MEHSET BHYTPCHHEE COMPOTUBIICHHUE JaMITbl, TO OyJeT U3MEHATHCA U aHOJIHOE
HanpspkeHue Ua.. [loaTomy npekne, yem 3anucath 3HaueHue | npu nannom Ug,
cienyer cHavana noaperynupoBaTh Up 1o 3Hauenust Uy = CONSt, nmpu koTopom
CHMMAETCs XapaKTEPUCTHKA, U TOJIBKO MOCJIE 3TOT0 3aIucaTh 3HaUeHue | .

5. CHMMArOT BTOPYIO CETOYHYKO XapaKTEPUCTHKY, ITOBTOPSSl BCE M3MEPEHHUS IPHU
JPYroM aHOJIHOM HarpspkeHUU Upy.
O0paboTka pe3yabTaTOB U3MEPEHUI

[lo monmyyeHHBIM JaHHBIM CTPOST TpadUK Ha MWUIMMETPOBOW Oymare,
OTKJIaIbIBast o ocu adcuuce +£Uc (BrpaBo U BIEBO OT HYJIs), a IO OCU OpJUHAT —
3HaueHUs |p. OOe CHAThIE XapaKTEPUCTUKH CTPOSIT HA OJTHOM rpaduke.

[lo rpaduky (Ha JHUHEHHOM YyYacTKE XapaKTEPUCTUKH) OMPEACIISIIOT
CTaTUYECKUE MapaMeTPhl JaMIIbL:
1) kpyTu3Hy ceTouHoi xapaktepuctuku S = Ala/AUc ipu U = const;
2) cratndeckuii koaddurmeHt ycunenus u = -(AUp/AUc) nipu 1, = const;
3) Buytpennee conporupieHue mamibl Ry = AUx/Al, ipu U = const.

[TpoBepsitoT  CBsI3b, CYIIECTBYIOIIYID MEXIy IapamMeTpaMy JIamIibl,
HaliICHHBIMH Ha OJHOM UM TOM JK€ Y4YaCTKE CETOYHBIX XapaKTepUCTHUK

rRslo1
y7,
Yupaxkuenne 3
CHATUE JUHAMUWYECKUX CETOYHbIX
XAPAKTEPUCTUK TPUOJA. ONTPEAEJIEHUE

JUHAMMYECKOHN KPYTHU3HbBI

N3mepenust 1 00padboTKa pe3yJibTATOB U3MEPEHM s
1. B anoaHyto 1ens JaMinbl MEXAy ToukaMu A U B (puc.9) BKIIOYAIOT
conpotuBieHue R, (Harpysky) mopsiaka 10-25 xOm. st 3TOro mpoBOj,
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UIYIINI K TOYKE A, MEPEeKII0Yal0T B TOUKY B CXEMBI.

2. CHMMAIOT CETOYHBbIE XapaKTEPUCTUKHU JamIbl MPU JBYX 3HAYEHUAX
HanpsokeHus: U,, MOKa3bIBAEMOI0 BOJIBTMETPOM TakK, Kak yKa3aHo B ymp.2.
JlanHble U3MEpPEHUN 3aTUCHIBAIOT B Ta0J1.3, aHAJIOTUYHYIO TabJ1. 2 U3 ymp. 2.

3. Ilo nanHBIM U3MEpEeHUl Ha OJHOM rpaduke CTPOST 00e NTUHAMUYECKHE
CETOYHBIE XapAKTEPUCTUKHU.

4. OnpenenstoT Ha ITMHEHHON YacTH XapaKTepuCcTUK (Harpumep, npu Uc
=2 B)AMHAMHYECKYIO KPYTU3HY XapaKTEPUCTHKH S,,, .(TakkKe, KaK ObLIO
omucaHo Bbime st cratudeckod KpytusHbl). SAMEYAHMUME: nockoibky B
aHOJIHYIO IIeTb BKJIIOYEHAa Harpy3ka Ra, To BombTMeTp U, TOKa3biBaeT B A3TOM
cllydae He najenue norenuuana U, Ha Jamme, a cyMMapHoOe MaJieHue oTeHIuasa
U Ha namriie 1 Ha Harpys3Ke:

U=UA+UR=UA+ IARA_
[Ipy CHATUM JTUHAMUYECKOW CETOYHOM XapaKTepUCTUKM HMEHHO BenuunHa U
NOJIIEP’KUBAETCS TOCTOSIHHOM, Tora Kak Us MeHsieTcs..

Ynpaxuenue 4
OIIPEAEJEHUE JUHAMNYECKOI'O KOO®OPUIIUEHTA
YCWIEHUSA TPUOJA C ITIOMOUIBIO OCHUWIJIOTPADA

JuHaMu4YecKuM KO3(PPUIIMEHTOM YCHIECHUS [y, Ha3bIBAETCS BEIUYMHA,
NIOKa3blBalOLasi, BO CKOJIBKO pa3 aMIUINTyAa HANpPsOKEHHUS NEPEMEHHOU
COCTAaBJISIFOLIEH HamnpskeHus Ha Harpy3ke Ugy 0oJible aMIUIUTY bl BBI3BABLIETO
ero NepeMeHHOro HarpspkeHus Ha cetke Ucn

URm U@be
Houn = U o U

Ins onpenenenus U, u U, ucnonas3ytotr ocuumiorpad CI-72. Ins
MoJaud TIEPEMEHHOTO CHUTHAJIa MEXAY CETKOH M KaToJOM B IEMb CETKH
BKJIFOUEHA BTOpUYHAs 0OMOTKa TpaHchopmatopa (puc.9).

N3mepenus

[Ipexxae yeM HayaTh U3MEPEHHUs], CIEAYET O3HAKOMUTKLCS C YCTPOUCTBOM
nepeaHeil manenu ocuuuiorpaga C/-72 W opraHaMu €ro ymnpasiieHus (1o
CHEUAIbHOMY OMHCAHMIO).

1. YcranaBnuBaioT npu JUHAMUYECKOM pexume padbotsr nammsl Uy = 140
umu Up = 160B (unu 80-/00 B 1o ykazaHUIO MPETo1aBaTeis).

2. IlepeximrouaTens 3aMBIKAIOT B TO KpaifHee IMOJIOKEHUE, PU KOTOPOM Ha
CETKY I0/IaeTCsl OTPUIIATEILHOE CMellieHue, U ycTaHaBiauBaroT Uc =-2 B wiu -4 B
(B 3aBUCHMOCTH OT THIIA JIAMIIBI).

3. Bximrouatot ocruniorpad (B cets 220 B).

4. BximrouaroT Ha 220 B nepBuuHyr0 0OMOTKY TpaHchopmaTopa.

5. C nmomo1plo CenuabHOTO KOAKCHAIBHOTO Kabelss co ITeKepaMu Ha

12



KOHIIAX (MMEIOIIETO  pa3AeiMTeNIbHBIA  KOHAEHCATOp) IMOJAl0T Ha  BXOJ
ocuwuiorpada Y mepeMeHHYI0 COCTapysitonryto curHaita U, momaBaeMoro Ha
CETKY JaMIibl (cM. puc.9).

6. M3MeHsisi yacToTy reHeparopa pa3BepTKH ocuuniorpada ¢ MOMOIIBIO
pyukn Bpems/Oenenusi, noOUBalOTCs TOSABIEHMS Ha DKpaHe ociuuiorpada
CHHYCOMIAIBHOTO CUTHAJIa. PeKOMEHTyeMOoe MONIOKEHHE PYIKH — J MC.

7. JobuBaroTcst yCTOMYMBOM, HEMOABIYKHON KapTHHBI CUTHAJIA HAa SKpaHe C
TIOMOIIBIO HEOOIIBIIIOTO MOBOPOTA PYUKH "CHaOUIbHOCTb"

8. N3o00paxenne (POKYyCHUPYIOT M YCTAHABIMBAIOT HEOOXOIUMYIO IS YETKOU
KapTUHBI APKOCTH ¢ MOMOLILIO pydek ((DOKYCUPOBKa) v (APKOCHY).

9. [loBopotom pyuku V/AEJI BbIOMparOT TO MaKCUMAJIbHOE YCHJICHHUE
CUTHAJIa, IPY KOTOPOM 3TOT CUTHAJI TOJHOCTBIO YKIIA/IBIBACTCS B MIpeiesiaxX MIKaJIbI
ocmiuiorpada (puc. 11). Pekomenayemoe monoxenue pyukn: 0,1 wm 0,2.

Puac. 11 Puc.12
10. U3mepsitor ammutyy curdana U,, B JIENEHUSIX MIKAJIbI U EPEBOJST
MOJIyYUEHHOE 3HAYEHUE B BOJBTHL, YMHOXas JJIsI 3TOT0 YHWCIO JEJICHUN Ha
NOKa3aTelb MoJa0KeHus pyuku V/JEJI.

YKA3AHME: [ns yno6cTBa oTcueTa MOKHO BBIKIKOYHTE PAa3BEPTKY
CUTHAJIa M0 TOPU3OHTAIIH, I YEro CJIEeAYyeT HaxaTh KHOMKY "Bxoo X" u 3aTewm,
MOJIB3YSICh PYyYKaMU BEPTHKAJIBHOTO M TOPU3OHTAIBHOIO CMEIIECHUS Jy4a,
COBMECTHUTDH N300paKEHUE C IICHTPOM Kbl SKpaHa (puc.12).

11. Ha Bxox Y ocumiiorpada nojiarT Hanps>KEHUE € BBIXOAA YCUITUTENS,
T.€. C aHOJIHOM Harpy3ku R, (kiaemmbl 4 u B, puc.9).

12. Tlepexmouass pyuky V//EJI, monduparoT HEOOXOIUMOE YCHIICHHE
curHaina U,,,, (00bIuHO mosioskeHue pyuku 1 nim 2).

13. U3mepsitoT ammuntyny curtana U, B I€JIEHUSX, a 3aTeM NepPeBOASAT
NIOJIy4YEHHOE 3HAYEHHUE B BOJIBTHI.

14. Haxomat 3Ha4YEHHE Liy,, = U,nd/U,,

15. Haxonat 3Ha4€HHE L4y, IO hopMyIam

RA
Houn = RaSouns Houn = H Rcl—_'_Ri -

CpaBHMBAIOT BCE TPU 3HAYCHUS [Liy,,

B copaBemmuBoct  GopMynbl [y =  RaSp,, JIeTKO  yOEAMTHCA.
HetictButensHo, AUgr = AlaRa , HO S,,,, = AlyAUc, otkyna Aly = Sy, AUc .
CnenoBareiibHO,

AUg = Ry S@W AUC

AU,
Moy = A—l]C = RA S()uH

13



1.
2.
3.
4.

KoHTpoJibHBIE BONIPOCHI
B ueM npuumnHa ycunuTeIbHBIX CBOMCTB TpHOaa?
YTo BBl 3HAETE O TEPMOIIEKTPOHHOM dIMHUCCUN?
Kak n3o0paxkaercs ceTouHasi XapaKTepUCTHKa BAKyyMHOTO TpHo/a?
Kax nzo6pakaercst BoJibTaMIIepHas XapaKTepuCTHKa Tpuoaa?

5.Yem oTanyaercs pa60Ta TpHuoJda B CTATUYCCKOM H JTUHAMHUYICCKOM pemHMax?

6.

oo

Kakue ocHOBHBIE mapameTpbl XapaKTepU3yIOT TPUOJ U KAKOBA CBSI3b MEXIY
HUAMU?

. UTo Takoe Harpy3ouyHas npsamas?
. 3aIUIIINATE CBSI3b MEXY CTATHUECKOW Y TMHAMUYECKON KPYTU3HOM JIaMIIbl.
. 3anuIuMTe CBSI3b MEXKIY CTAaTUYECKUM U JTUHAMUYECKUM KO3 (UIIuEeHTaMU

YCUIICHUA TpUOaaA.
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