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MeTtonnueckue ykazaHHs COEepKaT CBEACHUS 110 UCCIEA0BAaHUIO HEPAa3BETB-
JIEHHOM 3JIEKTPUYECKON LENU MOCTOSHHOTO TOKa — JIMHUM JIEKTPOIIepeaadn. Y Ka-
3BIBAETCS MOPSAJOK BBIIOJHEHMS JIaOOpaTOPHOU paboThl, MpaBuia 0(pOpMIIEHUS OT-
yera. JJabopaTopHast paboTa 0XBaThIBa€T MaTEpUal MO CIACAYIOLUIMM TEMaM: PEKu-
Mbl paOOTHI JIEKTPUUECKON IIeNH, NaJCHUE HANpsKEHUS M MOTepU MOLIHOCTU B
JUHUU DSJIEKTPONEpEaud, XapaKTEPUCTUKU JIMHUM JJIEKTPOIIEpENadYd M HX IO-
CTPOEHHE.
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HUKI.
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1. HEJIb PABOTDI

1.1. M3yyeHne JTUHUM NEepeayd HU3KOTO HAIpSKEHUS B pa3iny-
HBIX pEXUMaxX MPU HEU3MEHHOM HAMNPSHKEHUM HUCTOYHMKA BJIEKTpUYE-
CKOM DHEPI'UH.

1.2. CHATHE XapaKTEPUCTUK JUHUM TEPEeaadyd MOCTOSHHOIO TOKa
HU3KOTO HAIPSHKEHUS.

2. IIOAI'OTOBKA K UCCJIIEJOBAHUAM

2.1. I3yunuTth 1o KOHCHEKTY JICKIMA M PEKOMEHJIOBAaHHOMY yueO-
HUKY pazzaen «llenu mocTosHHOTO TOKa.

2.2. OcBOUTh METOJWKY BBINOJHEHUS J1a0OPATOPHOW PadOTHI IO
HACTOSAIIEMY TTOCOOMUIO.

2.3. 3aroTOBHUTh OTYET CO CXEMOM IKCIIEPUMEHTAIBbHOW YCTAHOBKH,
TaOJIMIEN I SKCIIEPUMEHTAJIBHBIX U PACUETHBIX JAHHBIX.

3. TIPEABAPUTEJIbHBIE CBEAEHUA

JluHuen mnepenayrM HA3bIBACTCA IMPOMEKYTOYHOE 3BEHO, COEIU-
HAIOIIEE UCTOYHUK DJIEKTPUUECKON DHEPTUU C €€ TPUEMHUKOM.

Ha pucysnke 3.1 npeacraBieHa dJeKTpUUecKas cxema Ienu ¢ JTUHU-
€l mnepenayu, rjae UCTOYHUK UM NPUEMHHUK CTPYKTYPHO HE PACKPBITHI
(mpencTaBiieHbI B BUJIE JIBYXITOJIOCHUKOB).
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Pucynok 3.1 — [lens ¢ nuHuel nepegauu

[IpoBoa nMHUM Mepenadyd MOCTOSIHHOTO TOKa 00JIafialoT COMpo-
TUBJICHUEM, OIPEAEISIEMBIM IO PopMyJIe:

L= (3.1)

I7ie p— YACIBbHOE CONPOTHRBICHHE MaTepHayia, U3 KOTOPOTO H3I0-

2, .

ToBJICHBI IIpoBoa (OMeMM /M);
| — nuMHA MPOBOJIOB JIMHUM Mepeaadr (s IBYXIPOBOIHOM JIMHUH



niepeiady paBHa YABOCHHOM JUTMHE JTUHUM ITepeaadn) (M);

A — IO b CCUCHHS IIPOBOIOB (MM°).

Cxema Ha pucyHke 3.1 MOXKET ObITh MpEACTaBICHa CXEMOW 3ame-
HICHUS, U300paXEHHON HA PUCYHKE 3.2, OT KOTOPOW MepernéM K SKBU-

BAJICHTHOM €M CXEME BJICKTPUUYECKOU 1IETIH, TPEACTABICHHON HA PUCYHKE
3.3.
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Pucynok 3.2 — Cxema 3aMeIeHus 1enH C JIMHUeH nepeaadn
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Pucynok 3.3 — DkBUBaJICHTHAS cXeMa IICTH C JIMHUESH Iepeaadn

[IpoBeném aHanmm3 3TOM CXEMBbI, MPEACTABIAIONICH COO0M MPOCTYIO
ANIEKTPUYECKYIO LEMb, II1 KOTOPOM CIIPAaBEIIMB BTOPOM 3aKOH Kupxro-
¢a (cuuraem, uro E=U,):

U =U,+AU =U, +R -1, (3.2)
rac U 1— HaHpH)KGHI/Ie B HaA4YaJi€ INHUU Hepeﬂaqn;

U, — nanpsxenue B koHIe TMHUM Nepenauu (Ha HarpyskKe);
AU — nanenue HanpsokeHust (MM 1OTEpPS HANPSHKEHUS) B JIMHUM
nepeiaduu, KOTOpoe MOKHO OMPEASIUTh KaK:
AU =U,-U,=R -1, (3.3)
YMHOXas JIeBYIO M IIPaBYIO 4yacTh ypaBHeHUs (3.2) Ha TOK |, momy-

4aeM OCHOBHOE€ DHEPreTUYECKOE COOTHOLICHHWE JIsi pacCMaTpPUBAEMOWU
AJIEKTPUYECKOU LIETIH:



U - I=U,- 1 +AU -1 =U, -1 +R_-I? (3.4)
[Ipon3BeneHrne HaNpsHKEHUST HA TOK €CThb MOIIHOCTh. lloaTomy
(3.4) 3anmiercs B BUC:

2
P=P,+AP=PF,+R I (3.5)

N3 nosy4eHHBIX YPAaBHEHUN MOKHO OMPEICIIUTh Psijl BEIUYHH: Xa-

PaKTEPU3YIOLIUX PA0OTy JIMHUU MEpeaadn (XapaKTepUCTUKHU JTUHUU TIe-

penaun):
1) HanpspKEHUE B KOHIIE JIMHUHM TTepeaadn (Ha IpUEMHUKE):
U,=U,-AU=U,-R -I: (3.6)
2) MOIIHOCTb, OT/IaBacMasl JIMHUCH TIepe/laun Harpy3Ke:
P,=P,—AP=U,-1-R, -1?; (3.7)
3) KIIJI muHuu nepenayu:
:%:@:1—%’:145«7_ (3.8)
1 1 1 1

Cuna Toka | XxapakTepusyeTr BeJINYMHY Harpy3KH.

[Io OTHOIIEHUIO K Harpy3Ke JMHUIO NEpPEeNayd U UCTOYHHUK JIIEK-
TPOIHEPTUM MOKHO PACCMATpUBaTh KakK JBYXIIOMIOCHUK. [loaTomMy Kak
IUIsl BCSAKOTO JIBYXIIOJFOCHUKA JUIS JIMHUM TIEPENA4Yd BO3MOXKHBI YETBIPE
pexuMa paboThl: HOMUHAJIBHBIA PEXKUM, PEKUM XOJIOCTOTO X0/1a, PEXKUM
KOPOTKOT'O 3aMbIKaHUs, COINIACOBAHHBIN PEKUM).

1. HoMuHaIbHBIM Ha3bIBAETCS PEXKUM, MPU KOTOPOM 3SIIEKTPO-
TEXHUYECKOE YCTPOMCTBO pabOTaeT CO 3HAYCHUSIMHU TOKA, HANPSHKEHUS,
MOIIHOCTH, Ha KOTOPBIE OHO PACCUUTAHO 3aBOJOM-U3TOTOBUTEIEM U KO-
TOpPbIE HA3BIBAIOTCS €r0 HOMUHAIbHBIMHU (MACIIOPTHBIMHM) 3HAYCHUSIMHU.
BOJIBIIMHCTBO 3NEKTPOTEXHUYECKUX YCTPOWCTB PACCUUTHIBACTCS IS
pabdOTHl UMEHHO B HOMUHAJIBHOM PEKHUME.

2. Pexumom xonoctoro xona (XX) Ha3bIBa€TCSA PEXKUM, MPU KO-

TOPOM COIIPOTUBJICHHE HAIPY3KH PaBHO OECKOHeYHocTH R, =% (pas-
pBIB 3nekTpudeckoi 1enu). [Ipu maHHOM pexume CIpaBeJIMBO Clie-
IyIOIIEe:

| =0:U,=U,: AU=0: BR=P,=0; n=1,

3. Pexumom kopotkoro 3ambikanus (K3) HaszpIBaeTCs pexum,
pU KOTOPOM CONPOTHBJIEHWE HArpy3KH paBHO HYyJO. B 3ToM ciyuae
CONPOTHUBIECHUE LENU PABHO CONPOTUBIECHMIO ITHHUU mnepenaud R, u
CITPaBEJINBO CJIEAYIOLIEE:



=1 =
=le=%7;U;=0;P,=0;7=0; AU=U,.
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JI1s1 GOJIBIIMHCTBA JICKTPUUYECKUX IIENEe U YCTPOUCTB PEXKUM KO-
POTKOIO 3aMbIKAHUS SIBJISIETCA aBAPUUHBIM.
4. CornacoBaHHbIM Ha3bIBAETCA PEXKHUM, IMPU KOTOPOM BEIUUYMHA
MOIIIHOCTH HArpy3Kyd UMEET MAaKCUMAJIbHOE 3HaUeHueE. s onpeaeseHus
dp,
HArpy3Ku OPU 3TOM PEKUME HAXOIUM IIPOU3BOJIHYIO dR,, Y [IPUPABHU-

BAeM €€ K HYJIIO:

du,.— 9 g | Y

dp, dU,-1-R,-1?) R,+Ry " (R, +Ry "
dR,, dR,, dR,,

R”-R," =0, orcroma R,=Ry,.

Takum 00pa3zoM, COrIaCOBaHHBIN PEKUM BO3HUKAET MPU PABEHCTBE
COINPOTHUBJICHUMN JIMHUU U HArPy3KH. {151 TaHHOTO peKUMa BBITIOJTHSIETCS

cieayouee (CIeICTBUE COTIACOBAHHOTO PEXKUMA):
U U,
U :_1 I:—:O’SIKS" 205
2727 R 4R, y =59
CormacoBaHHBIM PEKUM HAXOAUT NMPUMEHEHHE, HAIPUMED, B JIH-
HUsIX cBsizu, rae KIIJ nuHuM HE SBISETCA ONpeaesiiomuM (HakTopom,

HO TJIe¢ HEOOXOAUMO B TPUEMHUKE UMETh MAKCUMAJIbHYIO MOIIIHOCTb.
4. OTIMCAHME SKCIIEPUMEHTAJIBHOM YCTAHOBKH

HccnenoBanusa npoBojasatcs Ha crenae JI9C-5, HanpsikeHue Ha Ko-
TOPBIM MOJAETCS ¢ MOMOIIBIO OJIoKa BKJItOUEHHMS. J[JIsI MOHMKEHUS Ha-
IOPSOKEHUS 710 3aJaHHOTO 3HAYCHHUS HCIIOJIB3YeTCs JIabOpaTOPHBIN aBTO-
tpancopmatop (JIATP), monkntoueHHBI K (ha3HOMY HaANPSIKEHUIO
Tpéx(a3zHOro UCTOUHUKA MUTaHUs (0JI0Ka BKItOUeHUs ). st mosryueHus
MOCTOSTHHOTO TOKa MCIOJIB3YETCS MOCTOBOM BBITIPSMHUTEh, COOPAHHBIM
u3 nuonoB J[1-/14. JIuaus nepenayn UMATUPYETCA MPOBOJIOYHBIM PE3U-
ctopoM R;. B kauectBe Harpyske ucnosb3yercs peoctat PCIIC ¢ mak-
CUMAJIbHBIM 3Ha4€HHUEM conpoTuBieHHs 31 Om.

Cxema H3KCIEPUMEHTAIIBHON YCTAaHOBKM MPUBEJCHA HA PUCYHKE
4.1. Ha stoii cxeme PV1 — BoJIbTMETp 3JIEKTPOMAarHUTHOW CUCTEMbI Ha



30 B, ciyxuT i1 U3MEpEHUsl HaIpspKeHUs MCTOYHUKA MUTaHus (Ha-
NOpsKEHUS B Havalie JIMHUU nepenad); PA — amnepMmeTp 371eKTpOMarHuT-
HOM cucTembl Ha |A, ciIyXUT s U3MEpeHHus Toka B nenu; PV2 —
BOJIBTMETP JJIEKTPOMArHuTHOUW cucteMsl Ha 30 B, cimyxur s nsmepe-
HUSI HAMPSKEHUS B KOHIIE JJUHUU 3JIEKTPOIEPEIauH.

BHUMAHMUE! Ilpu BxitoueHuu BbikItouaresnss Q cBoOOJIHbBIC

KJIEMMBbI U PO3ETKU OJIOKA MUTAHUS CTEHAA HAXOASTCS MOJ HAMPSKEHU-
em 220/127 B.

L,=1A R =R, SA(BL)

Q

B

PI/IC}/HOK 4.1 - BHGKTpI/IIIeCKaH CcXEMa BKCHepPIMeHTaJIBHOfI YCTAaHOBKH

5. TIOPSIJOK ITPOBEJIEHM S CCJIEJOBAHWH

5.1. O3HaKOMUTBCS C UCIOJIb3YEMBIMU 00OPYAOBAHUEM U U3MEPH-
TEeILHBIMU TPUOOpPAMU, OMNPEACTUTh IEHY JEJICHUS HN3MEPUTEIbHBIX
npuOOpOB.

5.2. CoOpathb 35eKTpudecKyto cxemy (pucyHok 4.1) u nats e€ npo-
BEpUTHh JIA0OpaHTy WM TIpernojaBaTento. IIpu 3ToM BBIKITIOUATENH
JOJKHBI HAXOJIUTHCS B BHIKJIIFOYEHHOM COCTOSIHUY (HUYKHEE TTOJIOKEHUE),
a peryJysiTop aBToTpaHcpopmaTopa B MOJIOKEHUHU O yrnopa MPOTUB 4a-
COBOM CTPEJIKH.

5.3. Ilepexmouarenem Bl oTKIIOUNTH Harpy3Ky M BBIKITIOUATEIIEM
Q Oyoka BKJIIOUCHHMSI 1MOJIaTh HAa CTEH] HamnpspkeHne. C MOMOIIBI0 aBTO-
TpaHchopMaTOpa YCTAaHOBUTH HAINPSOKCHHE B Hayaje JIMHUM TEepeadu B
npeaenax 18-22 B (BenuunHy HanpspKeHHs 3a7aéT TpernoaaBaTeb). 3a-
nucaTh MOKa3aHus MpuOopoB B Tadumiy 5.1 (BEpXHsS CTpOUYKa — PEKUM
X0JIOCTOTO XO0/J1a).



BHUMAHMUE! [Ipu BeinosHeHHH pabOTHl HE KacaThCA OTOJECHHBIX

TOKOBEAYILINUX YACTEM.

5.4. YcTaHOBUTH ABMKOK HArpy304HOTO peocTaTa B KpaiHee HUXK-
HEe MOJIOKEHUE, MOJAKIIOUNTh NepekaouareneM Bl Harpy3ky k JuHuAH
nepejiayu u, nojajiep>kuBas HanpsbkeHue U; paBHBIM HAIIPSHKEHUIO XOJI0-
CTOTO XOJla, YMEHBIIIATh CONPOTUBIICHUE HATPYy3KH, 3alUCHIBAs MOKa3a-
HuUs TpuOopoB B Tabnuiy 5.1. [locneanuit 3amMep MPOU3BECTH MPU TOJI-
HOCTBIO BbIBeJIeHHOM peocTtate (Ry=0 — xopoTkoe 3ambikanue). Corna-
COBAaHHBIM PEXUM IMOJYYAIOT KaK OJHMH U3 MPOMEKYTOUHBIX PEKUMOB
Py U3MEHEHUH Harpy3ku, koraa U, = U, /2.

Tabauma 5.1 — DkcriepuMeHTaIbHbIC M paCUETHBIC TaHHbBIC

HCCJIEIOBAHUSA
N3mepeno Brraucneno
11\/@11 u, | U, P | P, |AU | AP R, | IIpumeuanue
B B Br | Br | Br | Bt OMm
1 Pexum XX
2
3
4
CornacoBan-
5 HBIU PEXKUM
U2 = Ul 2
6
7
8
9 Pexum K3

5.5. OTkIr0uMTh CTeH OT ceTh. He pazOupast cxeMbl, moka3aTh pe-
3yJIbTaThbl U3MEpEeHUM mpernojaarento. [locie yTBepkaeHUS pe3yJibTa-
TOB IIPUBCCTHU BBIKJIHOYATCIIN U PETYJIATOPBI B HCXOAHOC COCTOAHHUC.

6. OGPABOTKA PE3VJIbTATOB W3MEPEHUN U

COLEPXXAHHUE OTYETA

6.1. Ilo moMyYeHHBIM SKCHEPUMEHTAIBHBIM JaHHBIM TOJICUUTATH
3nauenus AU, P1, P2, AP, 1 u BHecTu ux B Tabnuny 5.1. KII/ n B nep-




BOM CTPOYKE TAOJHIIBI (PEKUM XOJOCTOrO XOJa) NPUHATH PAaBHBIM €/1U-
HUIIE.

6.2. Ha ocHOBaHMU JTaHHBIX TAOJUIIBI D.1 MOCTPOUTH XapaKTepu-
CTUKU JIMHUM mepefayu (3HaueHus Toka | OTKIIanbIBatoTCs MO TOPHU30H-
TaJbHOU OCH):

P = fl(l), P, =f,(1), AP = f3(|),
U, = f4(|), AU = fs(l), n= fe(l).

6.3. Ompenenuth CONMPOTUBICHUE JMHUU TEpeladyu, HCIOJIb3Ys

R _ AU
BbIpakeHue ", =, u BHecTH B TaOnuiy 5.1. 3Hauenue R, B nmepBoit

I
CTpPOYKE TaOJIUIbI HAXOJAUTCS KaK CpelHee apu(PMeTHYeCKOe 3HAUCHHI
R, B mocneayrommx crpoukax. [lo cpenneapudmernyeckoMmy 3HAYCHUIO

Om- mm?
R,, HM3BECTHOMY yJACIBHOMY CONPOTHBICHUIO CTAd Pc = 0113—M
2 .
U ceueHuro nposoaa 4=0,5 MM~ onpeneauTh AIMHY JTHHUHM Iepeaadn |
|— R, -A
Pe
6.4. Ilo 3agaHHBIM  YIOCABHBIM  CONPOTHBJICHHUSIM  MEIH
2
Om- um? Om- mm
Py = 0'018—M u amomutns L. = 0,03 B U TEM K€ 3Ha4ye-

HHUAM CCUYCHUS U JJIMHC JIMHUU, YTO U B IIYHKTC 6.3 nmoacUuTaTb COIIPO-
Ul

TUBJICHUC JIMHUU IICPCAAYN U TOK KOPOTKOI'O 3aMbIKaHUA IK3 - R JJIA
7

MEJIHBIX M AJFOMHUHHEBBIX IPOBOJIOB TOM K€ JJIMHBI M CPABHUTH UX C
ITaHHBIMA TaOIUIE 5.1.

7. KOHTPOJIBHBIE BOITPOCBHI

1 Ot 4ero 3aBUCHUT MaJICHUE HAMPSKEHUS B IMHUU Mepeiauun?

2 OT 4ero 3aBUCST MOTEPU MOITHOCTH B JIMHUU TIepeaadn?

3 OOBACHUTH BUJl XapaKTEPUCTUK JIMHUU MEPEIayH.

4 Kakue pexxuMbl padOThl TMHUU Tiepeaaun Bel 3Haere?

5 Ilpu KakoM yCIIOBMM JMHUS NEpeaadd nepeaacT Harpy3ke Hau-
OomplIyt0 MOIIHOCTH? Koraa npuMeHstoTCs JIMHUH, paO0TaloIINe B ITOM
pexume?
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6 OT yero 3aBUCHUT TOK KOPOTKOTO 3aMbIKaHUs JJUHUU TIepeadn?

[/ Kak u3MeHATCS XapaKTepUCTUKH JIMHUU AJIEKTPOIEepEIaun, €ClIu
€€ BBIIIOJIHUTh U3 MEIHOIO IpOBoa?

8 Kak u3MeHSATCS XapaKTEPUCTUKU JIMHUU BJIEKTpOINEpeaadn, eciu
BMECTO MEAHOTO ITPOBO/IA B35ITh ATFOMUHUEBBIN IPOBO?

9 Kak u3MeHsTCs MaJIecHUe HAMPsHKEHUsS U IOTEPU MOIITHOCTH B JIU-
HUU MEPEIAun, €CJIM YBEIUYUTH IO CEUEHUS TPOBOIOB?

10 Kak u3MeHSTCA MajJeHUE HAMNPSIKEHUS] M TOTEPU MOIITHOCTU B
JIMHUY TIepeiadM, €CJIM YBEJIUYUTh HAMPSHKEHUE B HAYasle JIMHUM?
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