Iy

MMHUCTEPCTBO OBPA30OBAHMA 1 HAYKU POCCUMCKON ®EJEPALIUM

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIbHOE YYPEKTEHUE BBICHIEI'O OBPA3OBAHMUS
«IOHCKOU T'OCYAAPCTBEHHbBIN TEXHUYECKUHU YHUBEPCUTET»

(Ar'TY)

@akynpTeT « TexXHOIOrus MaIIMHOCTPOEHUSD)

Kadenpa «Mamunbl 1 aBTOMaTU3a1IMS CBAPOYHOTO MPOU3BOJICTBA»

METOAUYECKHUE YKA3AHUSA
K JabopaTopHOil paboTe MO JUCIUILINHE

«Teopust cCBapOUYHBIX MTPOLIECCOBY

N3yuyeHnue 1yroBoro pa3psjaa Me:kay yroJbHbIMH 3JIEKTPOAAMHM

Pocros-Ha-/lony, 2022



I. Hean padoTsl

1. 3HaKOMCTBO € IyTOBBIM pa3psiioM, €Er0 CTPOCHHUEM.
2. OBnajiecHue METOJMKOU CHSTHSI CTaTUUECKUX XapPaAKTEPUCTUK BJICKTPH-
YECKOM JIYTH.

II. O0mume MoJI0KeHuA

[loHsTHE «IYyrOBOW pas3psml» OXBATHIBAET BCE BUIBI AJIEKTPUUYECKUX
pa3psii0oB, KOTOPhIE XapaKTEPU3YIOTCS OOJIBIION MJIOTHOCTHhIO TOKA U Ma-
JBIM TIAJICHUEM IIOTEHIMAJIA, HE MPEBOCXOMSAIIAM HECKOJIBKHUX JECSATKOB
BOJIBT.

JlyroBbI€ pa3psiibl HACTOJBKO Pa3HOOOPa3HbI, YTO UX TPYAHO BKIIIO-
9uTh B 00IIyI0 Kiaccudukaiuio. X knaccu@uuupyroT OOBIYHO MO pa3-
JIMYHBIM MPU3HAKAM.

[To sBIEeHUsAM Ha KaTtoAe pa3psiApl AENAT HA IYTU C XOJOAHBIM KaToO-
JIOM ¥ TOPSYUM KaTOJOM.

[Ipu xosl0OmHOM Katoje Ayra NOAACPKUBACTCS DJIEKTPOCTATUYECKOU
(aBTORIEKTPOHHOM) AMUCCUEN, TTOATOMY €€ MHOTI/Ia HA3bIBAIOT aBTOJICK-
TPOHHOU IYTOW.

[Ipu paspsime ¢ ropsstauM KaTogoM Jyra NoAAEpKUBAETCS B OCHOBHOM
TEPMODJICKTPOHHOW JMHUCCUENM M HA3BIBACTCS TEPMODJIEKTPOHHOU WIIA
TEPMUYECKOMN YT ON.

ITo pony cpenbl, B KOTOPOU peanu3yeTcs AyroBOU paspsii, pa3anyaror
IyTU TIPU MOHM>KEHHOM JIaBJIEHUH OKPYKaIoIIeil cpebl (B BaKyyMme), B ra-
3aX U mapax. Bo3MOXHBI Ciy4yad, KOTJa Ayra TOPUT IPU ITOBBILICHHOM
JABJICHUU OKPYKAIOLLEU CPEBI.

Jlyra B razax BO3HUKAET B TEX CIy4asix, KOTAA IEKTPOAbl TyTOILUIABKU
U HE NMPUHUMAIOT y4acTus B OOpa30BaHMM Ta30BOM Cpelibl, B KOTOPOU
IIPOTEKAET pa3psiA.

Ecin xe B mporecce ropeHust Iyru caMu 3JIEKTPOAbl UCHAPAIOTCSA U
co37at0T aTMOc(hepy pa3psiAHOTO MPOMEKYTKA, TO pa3psi Ha3bIBACTCA AY-
rom B mapax. Jlyra MOXeT BO3HMKHYTb MEXKIY 3JEKTPOJAMHU B BaKyyMe.
Kak mpaBuio, mocne CBOEro BOZHMKHOBEHHUS Takas Jyra rOpuT B Iapax
MaTepHUalIOB 3JIEKTPOJIOB.

[Io BHEMIHEMY NPU3HAKY AyTW JEIAT HA JUIMHHBIE U KOpOTKHeE. Ecnun
KaTOJ W aHOJ HACTOJIbKO YIAJIEHBI APYT OT JIPyra, 4TO TEIUIOBOU PEXUM
OJHOT'O U3 HUX HE BIIUSIET HA TEIJIOBOM MPOLIECC APYIOro, Ayra Ha3bIBacT-
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cs anuHHOM. EciM ke 3JeKTpOojbl HACTOIBKO COJIM)KEHBI, YTO OHU HaXO-
JATCSL B TECHOM TETUIOBOM B3aWMMOJECUCTBHUU JIPYT C APYTrOM, JIyra Ha3bIBa-
€TCSI KOPOTKOM.

Ecnu pa3nBurats 3JI€KTPOJBI MOCIE KOPOTKOrO 3aMbIKAHUS, TO IPHU
HApPYILICHUN KOHTAKTa MEXJy HHUMHU BO3HUKAET MPOBOJSIIMN CJIOU, KOTO-
pPBIM COCTOUT U3 PACKAIEHHBIX YaCTHI] BO3JyXa M MapOB MaTepuaia 3JeK-
TPOJOB. DTOT MPOBOSIIMN CION U MpeCTaBIsIET CO00M TYyroBoit pa3psii.
Y OCHOBaHUU Pa3psAAHOrO MPOMEXKYTKA PACIIOJIIOKEHBI OTPAHUYUBAOIINE
MOBEPXHOCTHU — 3JIEKTPOJIbI (KaTOJ Yy OTPULIATETHOTO OCHOBAHUS U AHOJT Y
MOJIOKUTEILHOTO OCHOBAaHUA).

BOKOBYI0 MOBEPXHOCTH Pa3PSAIHOTO MPOMEKYTKA MPEACTABIISIIOT pPac-
KaJICHHBIE Ta3bl («Opeos» WK «bakem» AyTH), He TPUHUMAIOIINE YIaACTHUS
B MPOXOXKJICHUU TOKA. 32 «OPEOJIOM» CIEAYyET HEUTPAIbHAS OTPAHUYNBA-
IOIIAs Cpena.

HaOmtoenus nokas3pIBalOT, YTO MPH JJIUTEIHLHOM FOPEHUHU TyTH KaTO
cpabaThIBaeTCsl Ha KOHYC, a Y aHOJIa B ICHTPAJIBHOM €ro 4acTu o0pasyercs
yriryOJeHue.

CtpoeHue AyroBoro MPOMEXYTKa JOBOJIbHO CclIokHOE. Hemocpen-
CTBEHHO K KaToJy MpHIIeraer kKartogHas oOsacth. J[inHa 3TOW 00JacTH
odyenb Mana (mopsaka 10 ¢M) U He 3aBHCUT OT OOIIEH [UIMHBI TyTOBOIO
MIPOMEXYTKA.

B 1enTpe kaTtogHOW 00JacTH PacCHoONOKEHO KaToaHoe MsATHO. OHO
MIPEJICTaBIISIET COOOM SIPKO CBETSIIMKCS y4acToK. IIJTOTHOCTh TOKa B Ka-
TOHOM TISITHE 3HAYUTEIHLHO OOJIBIIE, YeM B OKPYIKAIOIIUX 00JacCTAX TO-
BEPXHOCTH KaTOJa.

HenocpeacTBeHHO K KaTOJHOM 00JacTH NMPUMBIKAET CTOJO paspsja.
DT0 — camas JUIMHHASA YacTh pa3psaHoro mpomexyTtka. Ctond paspsiaa co-
CTOWUT U3 Ta30BOU CPEIbl, COACPIKAIIEH 3apsAIHbIE YACTHUIbI, OCYIIECTBIIS-
IOIME MPOXOKACHUE TOKa yepe3 ayry. B cronmbe paspsma mpoucxoauT
TpaHc(opmaIysi OCHOBHON YaCTH JICKTPUUECKON YPHEPTUH B TEILIOBYIO.

3a cToJ0OM pa3psjia pacroiaoKeHa aHOJHAsi 4acTh JAYTOBOTO MpOMe-
KyTKa. JTa 007acTh MpUWIETaeT HEMOCPEICTBEHHO K aHoay. EE mnuHa
TaKkKe o4eHb Maja (nopsaka 107 ¢cM) ¥ He 3aBUCHT OT JJIMHBI Pa3psAIHOTO
MIPOMEXKYTKA.

Ha moBepxHOCTH KaToda Jayra OOBIYHO COCpPEIOTAYMBACTCS Ha OTMpe-
JEJICHHOW, JOBOJIBHO PE3KO OYEPUECHHOW IIJIOMIAIKE — KAaTOAHOM IisiTHE. Ha
YTOJIbHOM 3JICKTPOJI€ KAaTOJHOE ISITHO MPHU YCTOMYMBOM TOPEHUH JIyTH
HaXOJUTCS TTOYTH B HEMOJBUXHOM COCTOSIHHH, B TO BpEMSl KaK Ha METaJl-
JMYECKHUX AJIEKTPOJaX OHO BCE BpeMs nmepemeniaercs. [[moTHOCTh Toka Ha
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KAaTOJIe MEHSETCA B BECbMa LIMPOKHUX MpeJenax U 3aBUCUT OT Marepuala
AJIIEKTPOJIOB, CPEJIbI, B KOTOPOW TOPUT AyTa, JABJICHUS U T.[I.

Crnenyer oTMETUTH ell€ OAHO 0OCTOSATENBCTBO, BHITEKAIOIIEE U3 OIIbI-
ToB K. K. XpenoBa. Tak kak MIOTHOCTh KaTOJHOTO TOKA MIPUMEPHO B Jie-
BATH pa3 OoJiblll€ INIOTHOCTH aHOJIHOIO, TO IUIONIa/b, 3aHUMAaeMasi KaToI-
HBIM IIATHOM BO CTOJIBKO K€ pa3 MEHbILE IUIOLIAAN, 3aHUMAeMOW aHOJ-
HBIM IISITHOM, U, CJIE€A0BATENIbHO, CTOJIO AYTU JOJKEH UMETh KOHUYECKYIO
bopmy.

OKCIEpUMEHTAIbHOE HCCIEIOBAHUE paclpeesieHus MOTEHIMaNa
BJIOJIb AYTH MPEJICTABISIET OOJIBIINE TPYIHOCTH IO IBYM IPUYHMHAM: C OJI-
HOHM CTOPOHBI, HEKOTOPBIE XapaKTEpHbIE 00JACTU AYrOBOTO paspsaa, Kak
HarpuMmep, o0J1acTh KaTOAHOTO MaJeHUs MOTEHIIMAalla, UMEIOT BeChMa Ma-
Jbl€ JIMHEMHBIE pa3Mepbl; C APYroll CTOPOHBI, B 00JacTU cTojida Ayru
UMEIOT MECTO BBICOKHE TEMIIEPATYPhl, YTO 3aTPYyJHSAECT IPUMEHEHHUE TaKO-
ro 3 PeKTUBHOTO METO1a UBMEPEHUIN KaK METOJ] 30HIOB.

Ha puc. | npuBenena npumepHas KapTUHA paclpeeiIeHUs HaIpsiKe-

Hus B ayre. 3neck AB — ka-

KamooHoe
O Kamoo ToAHass 00JIaCThb JYrOBOTO
\ @ y npomexyTtka, BC — crond
~_

KamooHasl ayru, CD — anomgHas 00-
obacmew B J1aCTh.
JITMHBI OTIENBHBIX 00-
cmono .
JacTed moKa3aHbl 0e3 co-
oyau 6 6
JIOJEeHUsT MacmTaba, Tak
AHOOHAS kak ydyactku AB u CD xa-
obnacmeo C PaKTCPU3YIOTCI 3HAYUTCIIb-
—————— \ HO MECHBIIMMH pa3MepaMH,
yeM yuactok BC.
@ U. U U, AHOIHOE U KaTogHOE
MajcHue IIOTEHIMAJIOB HE
AHOOHOE U, 3aBUCST HU OT JJIMHBI JIyTH,
HANHO anoo HM OT BEIMYUHBI OOIIEro
HaIpPSDKCHUS, TPUI0KCHHO-
Puc. 1 ro K paspsaHOMy IIpome-

KYTKY.  OKCIIEpUMEHTAb-
HBIC JAHHbBIC, MOJYYCHHBIE MHOTMMU HCCJIEI0BATENSAMU, TOKA3bIBAIOT, YTO
KaTOJHOE MaJCHUE HANIPSKEHUS IPUMEPHO PABHO MOTEHIIMATY HOHU3AIUN
raza Wiy napa, B KOTOpOM IPOUCXOIUT Paspsia.



[Ipy HOpMaTBbHOM TOPEHHH AyTH IPOAOJBHBIN I'PAJUCHT TOJISI B CTOJI-
0¢ — BeJTWYMHA ITOCTOSHHAS, YTO yKAa3bIBACT HA OTCYTCTBHE 0OBEMHEBIX 3a-
PSZIOB B CTOJIOE.

Hamnpspkenre Ha gyre mpeacTaBiIsIeT co00i CyMMYy IMaJeHUs HaIpspKe-
HUS B IPUAJISKTPOIHBIX 00JIACTAX M B CTOJIOE AyTH, T.€.

Uy =Ui+ U + U, (cM. puc. 1) (1)

U, — HanpsikeHue Ha nyre, B;

Uk — KaToIHOE TTaJICHUE HaIpsHKEeHUs, B;

Ucm — TaieHre HanpsiKeHus B cTonoe ayru, B;
U, — aHOZHOE TIaJICHUE HanpshKeHus, B.

CiioxHasi 3aBUCHMOCTh MEXJY MapamMeTpaMH JYTH BBIPAXKAETCA M-
MMAPUYECKUMH YPABHEHUSIMU, TAKUMHU KaK:

ypaBHeHue I'. AipToH U,=a+bL+ c +]dL :
ypaBuenue llITeiimeTna Uy=a+ cL+dL : (2)
NI
c+ dL

ypaBHeHne Hortunrema Uy=a+bL+—— Iz

r1e a, 8, ¢, d, n — TOCTOSTHHBIE.

MHOro4muciaeHHbIE 3aMepbl, TPOBEJECHHbBIC JJISI CBAPOUYHBIX YTOJIbHBIX
nyr (K. K. XpenoB u ap.) anuHou ot 2 10 25 mm ¥ TOKOM B ayre ot 50 1o
500 A, nokazanu KpallHE HE3HAUYUTEIbHOE BIIMSHUE TOKA HA HAMPSIKCHUE
nyru. B ucciienoBaHHBIX Mpejenax HanpsHKeHUE AYTU WA COBCEM HE W3-
MEHSUIOCh C U3MEHEHUEM TOKa, W K€ U3MEHSUIOCh HACTOJIBKO MaJlo, YTO
BeJIMYMHA U3MEHEHUN OKa3bIBaJIaCh MEHBIIEC BEIUUYUHBI BO3MOYKHBIX OIITH-
OOK HaOJIIOICHMUS.

Takum oOpa3zom, B ypaBHeHUsX ['epTbl AlipToH u HoTTHHTeMa TpeTuii
YJIeH, 3aBUCSIINN OT /, oOpalaercsi B HyJib, OHH CTAHOBSATCS TOXKJECTBEH-
HBIMU 110 (POPME U MOTYT ObITh BHIPAKEHBI YPABHEHUEM::

Uy, B U o =a-+ bL
(3)
Hyra XapakTepusyercs

TpeMs OCHOBHBIMH ITapaMeT-
paMu: HanpsbKEHUEM Ha OyTe,
TOKOM U JJIMHOM IyTH.
3aBUCUMOCTb MEXIY ABY-
Msl TIapamMeTpamMu IyTd, TOIy-

Puc. 2



YEHHasl TIPU MEJICHHBIX U3MEHEHUSAX OJTHOTO U3 HUX, T.€. IPU CTAIlMOHAP-
HOM pEXHME TOPEHUsI AYTU, HA3bIBAIOT CTATUYECKOM XapaKTEPUCTUKON
IyTH.

OOBIYHO CTAaTUYECKHE XapPaKTEPUCTUKHU JTyTH MPEJCTaBISIOT B BHUJIE
rpadukoB, BeIpakaronux 3apucumoctu U = f (1) npu L = const wim U = f
(L) mpu I = const. Ha puc. 2 moka3aH NpUMEPHBIA BUJ CTAaTHYECKOM Xa-
paktepuctuku nyru U = f (I) npu L = const, ana puc. 3 — U = f (L) npu 1
= const.

Bospacraronuii ygacTok KpuBoul (puc. 2) ypaBHEHUIO AWPTOH HE
noguuHsiercsi. Bo3pactanue U npu yBelIndeHUU I MOKHO OOBSICHUTH YBe-
JUYEHUEM TUJIOTHOCTH TOKa AYTH, T.K. CEYEHUE CTOJ0A JyTM OrpaHUYMBa-
€TCsI TUAMETPOM DJIEKTPO/IA.

Conocrasnsis Beipaxenus (1) u (3), MOXKHO YSICHUTH (PU3NUYECKUU
cMbica kod(huunentoB ypaBHenus (3). Koabduuuent a, oueBumHo,
MpeCTaBIISIET CO00M CyMMY KaTOJHOTO W aHOJHOTO TMAaJCHHUS HaIpsiKe-
HUA, T.€.

Uct+tU,=a, (4)
(koa(PULIMEHT a BhIpaKaeTCs B BOJIbTAX). U B

Karomgnoe U, u anHomHoe U, mnaneHue ’
HaMpspKEHUs HE 3aBUCAT OT JJIMHBL JTyTH (CM.
ypaBHEHHME 1) W Mpu JaHHBIX XUMHYECKOM CO-
CTaBe MaTepualia dJIEKTPOJIOB U Ta30BOM cpejie
SBJISIFOTCS IOCTOSIHHBIMU, T.€.

Ui + U, = const, . tga=>
CJICIOBATCJIbHO, @ = const. o*

[Tanenue HaNpsKEHUSI B CTOJI0E Iy HaXo-

IUTCA B MPAMOM 3aBUCUMOCTH OT JJIMHBI CTOJI-

oa:

Uem = chm ~ bLO a
(5)

L, cm

Puc. 3



KoadduumeHnt b spiasercs rpaaueHTOM MOTEHLIMAlda B CTOJIOE JIYTH,
T.€. MMaJICHUE HAINPSHKEHUS Ha €MHUITY JJIMHBI CTOJI0A.

3aBUCUMOCTb, BBIpAXKEHHAs yYpaBHEHHEM (3), MO3BOJISIET IO IMOKa3a-
HUSM BOJBTMETpa CYAUTh O JUIMHE Iyru (HampuMmep, NpU CBApPKE O]
dbarocoM). Kpome Toro, oHa MCIOJb3yeTCsl B JyTrOBBIX aBTOMAaTaxX U IOJIY-
aBTOMarax, aBTOMaTUYECKU U3MEHSIONIMX CKOPOCTh MOJIauu 3JIEKTPOIHON
POBOJIOKHU MPU HAIMYUM BO3MYIIICHUH 0 JJTUHE TyTH.

3HaHWE YMCJICHHBIX 3HA4YeHUW KOA(DPUUHUEHTOB a U b MO3BOJSET
OTNpPeACIUTh MUHUMAJIPHOE HaIpsOKEHUE, MPU KOTOPOM BO3MOXKHO TOpe-
HUE JIaHHOM JyTH, U XapakKTep U3MEHEHMS HaNpsHKEHUS PU YBEIIMYECHUU
JUTUHBI TyTH.

CtpoeHne nyrd MOKHO HaOJIOJaTh yepe3 CBETOPUILTP WU C IMOMO-
IIbI0 ONTUYECKON MPOESKIMKU AYTH Ha KpaH. [Ipu HaOII01eHU TyTH Yepe3
CBETOPUIBTP MPOUCXOJUT UCKAKEHNE UCTUHHON OKPACKU Pa3JIMYHbBIX 30H
IyTH, ¥ U3MEPEHHE €€ JIJIMHBI OCYIIECTBIISITh OYeHb TpYyAHO. [Ipu mpoek-
TUPOBAHUU YT HA 3KPaH MCKAXKAETCS OKpacka 30H JYTd U MOSBIAETCS
BO3MOHOCTb MOJYYUTh HA 3KPaHE YBEJIMYEHHOE €€ U300paKeHue, Mosb-
3ysICh KOTOPBIM, MOKHO JOCTATOYHO TOYHO H3MEPUTH JUIMHY AYTU, YTO

Dnekmpoo HEO0OXOIUMO JJI MOCTPOEHUS CTa-
TUYECKUX XapaKTEPUCTUK IYT.
Donapu YcraHOBKa Ui IIPOEKTUPOBA-

/ N HUS AYTW Ha DKpaH MPE/ICTABISIET
co00Ol  MPOEKIMOHHBIA  (OHAPB,

ﬂI BHYTPU KOTOPOT'O BO30YXJaeTcs
“/HX7 ______________ T nyra. Cxema yCTaHOBKHM IIOKa3aHa
Ha puc. 4.

A VYBenuueHHoe u300pakeHnue Ha
SKpaH MOXHO 3apUCOBaTh, 00BOJS
Tiacmuna Dxpan KOHTYPhl H300pakeHHs KapaHja-
oM. 3Hasg CTENEeHb YBEJIMYCHUS
Puc. 4 n3obpaxenus K, MoxxHO onpene-
JUTh (PaKTUYECKYIO JUIUHY JYTU U

pa3MepHI €€ OTAEIbHBIX 30H.

II1. PaGouee 3aganue

1) ITonp3ysiCh METOAOM ONTUYECKOW MPOCKIIMHU, 03HAKOMUTHLCI CO CTpOE-
HUEM JIyTU MOCTOSHHOTO TOKa, ropsiliei B aTMocdepe Bo3ayxa:



a) MEX]y IByMsI YTOJbHBIMH JIEKTPOIaMH;

b) MeXIy YyroJbHBIMU U METAJUTMYECKUMU SJIEKTPOIaMU TPU MPSIMOU U

0OpaTHOM MOJISIPHOCTH.

Onpenenuth (pakTUYECKUE 3HAYEHUS JIMHBI OYTH, AUAMETpa aKTUB-
HBIX MSTEH HA 3JIEKTPOJax, JUaMETPOB CTOJ0a B MATU PA3JIMYHBIX IOIE-
PEUHBIX CEYEHUSIX.

Omnucath 1BETa pa3IuYHBIX 30H TyTH.

[To ykazanuto mpenoaaBaTess, UCIOJIb30BATh YrOJbHBIE WIH rpaduTo-
BbIE AJICKTPOJAbl U IUIACTHUHBI M3 MAJIOYTJIEPOAUCTOM CTaM, MEAU WU
AIFOMUHHSL.

2) ITocTpoUTh CTaTUYECKHE XAPAKTEPUCTUKHU JYTU OCTOSHHOrO Toka U =
f (L), ropsimieit B atrmocdepe Bo3ayxa:
a) MEXIy IBYMS YTOJIbHBIMH 3JIEKTPOJIaMU;
b) MeXy YyroJbHBIMU U METAJIUIMYECKUMU 3JIEKTPOIaMU TPU MPSIMOU U
00paTHOM MOJISIPHOCTH.
3) OnpenenuTh YMCICHHbIE 3HAYEHUS KOA(DPUUIMEHTOB @ U b ypaBHEHUS

(3).

4) CHaTh BOJIbTAMIEPHYIO Xapaktepuctuky U = f (I) 1yrv mOCTOSTHHOTO

TOKa, ropsiei B atMocepe BO3ayXa MEXAY ABYMS YTOJbHBIMU AJIEK-

TPOJaMHU.

HpnMeanHe: 00BEM 3a/[aHUA, MaTCpUAJT JJICKTPOJAOB U PCIKHUMBI I'0-
PCHUA AYT'H YKA3bIBACT IIPCIIOAABATCIIb.

IV. OGopynoBanue, npudOpbIl 1 MaTepHAJIbl, HCOOXOAUMBIE J1JI BbI-
NMOJIHEHUS PadoThI

1. OGopymoBaHre CBaApOYHOIO MOCTA IMTOCTOSHHOTO TOKA (CBApOYHBIN BBI-
NpSMHUTENb WM MpeoOpa3oBaTellb, OaaIacTHBIA PEocTaT, MyCKaTelb,
MepeKIroYaTesib MOJISIPHOCTH, BOJIBTMETP, aMIIEpPMETP C IITYHTOM, CBa-
pPOYHBIE POBOJIA).

JlyroBoi NpOeKIIMOHHBIN (hOHAPD.
DKpaH.

VYronbHbIE WU TPAPUTOBBIC DJIEKTPOIBI.

DR W

. MeTrannuyeckue miaacTUHbl (CTaIbHBIE, MEIHbIC, aJIOMUHUEBLIE) Pa3-
MepoM 100x50x6 Mm.

6. MeputenbHbli HHCTPYMEHT (MaciuTabHasi JWHEWKa, IITaHTeHIUp-
KYJIb).
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. [lepememas tyOyc c
JINH30M,  JTOOUTHCA —
. Mzmeputs  nmametp | ypeoopa-

. Iloracutes nyry wu

V. Xoa padoTsl

. CoOpathb 3MEKTPUUECKYIO CXEMY, TOKA3aHHYIO Ha puC. 5.
. BkimounTh cBapouHBI TpeoOpa3oBaTeslb, YCTAHOBUTH 3aJaHHBIA TOK

KOPOTKOT'O 3aMbIKAHHS M, MAHUIYJIHUPYS MOJAIOIIUM BHHTOM JJIEKTPO-
noJiep>Karelis B JyroBoM GoHape, 3aKedb JyTy.

pE3KOro u300paxe-

HUS SJICKTPOIA U Y- V' Buinpsimu- yalg
I'M Ha SKpaHC. meaib uau ‘m

HPOCKIHNKU  SJCKTPO- [ s06amenn

Ia Ha DKPaHe. 1 — 1

Pb -

U3MEPUTL JUaMETP
AJIEKTPOJA. Puc. 5

. OHpCI[CJII/ITB CTCIICHb YBCIIMYCHMUA:

ouamemp npoexKyuu J1eKmpooa
ouamemp 31eKmpood

[IpousBecT 3apUCOBKY Iyrd U HEOOXOJIUMMbIE U3MEPEHHUSI B COOTBET-
CTBHM C IMMyHKTOM | pabouero 3amanusi. OQHOBPEMEHHO C U3MEPEHUEM
JUTMHBI 1yTU 3a)UKCUPOBATH MOKA3aHUS U3MEPUTEIBHBIX TPUOOPOB.

. YBEIMYHUTH U UBMEPUTH JJIUHY TyTH, GUKCUPYS MOKA3aTeId MPUOOPOB.

[ToBTOpUTH YKa3aHHOE 5 — 6 pas.

. YCTaHOBUTbH HOBOE 3HAUYCHME CHJIBI TOKa KOPOTKOI'O 3aMbIKAHHS U I10-

BTOPUTH YKAa3aHHOE B MyHKTax 6 u 7. UKWCIO MOBTOPEHHUI ONpeeseT-
csl pabo4MNM 3aIaHUEM.

10. Ilo skcniepyUMEHTAIBHBIM TaHHBIM (MIYHKTHI 6 — §) MOCTPOUTH CTATH-

YECKHE XapaKTePUCTHKU AYTH, BBIPAKAIOIINE 3aBUCUMOCTDH HaIlpsiKe-
HUS Ha Oyre OT ¢ MJIMHBI, M ONPEACIINTh 3HAaUCHUS KO(DPUILIUEHTOB d
ub.

VYpaBHuenue (3) sBIACTCS JMHEHHBIM, MO3TOMY T'paUK BBIPAKAETCS

npsiMoi JiuHuen (puc. 3), OTCEKarollel Ha OCU OpJUHAT (€CIu MPOAOJI-
KUTh MPSIMYI0) OTPE30K, paBHbIA Kodpduimenty a. Bennunna xkosddu-
[IMEHTa b ompeenseTcs Kak TaHTMeHC yrila HaKJIOHA MPSAMOM K ocHu alc-

OUuCC:

U-a
L

b



rae U m L — 3HaYCHUS HANPSKEHUS W UIMHBI JyTH, COOTBETCTBYIOIIUE
J1000M, MPOU3BOJIBHO B3SITOM TOUKE Ha MPSAMOIA.

11. 3axeub B ¢oHApE IYyry MEKIY YrOJbHBIMU JJIEKTPOJAMH U, TIOJIb3Y-
ACh €€ MPOEKIMeH Ha AKpaHe, U3MEPHUTh JUIMHY AYTH, 3a(UKCHUPOBAB
OJIHOBPEMEHHO MOKa3aHusi mpuoopa.

[TonnepxuBas JJIMHY AYTH MOCTOSHHOM, CTYNEHSAMH yBEINYHUBATh TOK
U (PUKCUPOBATh MOKAa3aHUs MPUOOPOB HA KAXKJIOM CTYIICHH.

12. TloBTOpUTH yKa3aHHOE B IMyHKTE |1 mpu Apyrou mIvHE TyTH.

13. Tlo sKcriepuMEHTaJbHBIM JAHHBIM MOCTPOUTH BOJIbTAMIIEPHBIC CTa-
TUYECKHE XapakTepucTuku nyru U = f (1), Beipaxaronme 3aBUCUMOCTb
HaNpsHKCHUS HAa TYTe OT TOKA JIYTH.

YcnoBusi MpoBeACHUS OMBITOB M PE3YyJIbTaThl MOCASTHUX PEKOMEHIYETCS
3aMUChIBAaTh B TAOJIMILY IO MpUiiaraeMou gopme.

Marepuan Tok ko- Tox Hampsa | nuna Juna 3Ha4YeHUS KO-
No AIEKTPOIA POTKOTO fyru JKEHUE | TPOEK- yrH rhPuIeHToB
I1.11. 3aMBIKa- > | Ha oIy- | uA ay- ’
aHOJ | KaTox A Y Y MM | a,B| b, B/Mm
HUS, A re, B | ru, mm

VI. Texnuka 0e30MacHOCTH

[Ipu BeINOIHEHUHU PAaOOTHI HY>KHO CTPOTO COONIIOAATH CIEAYIOIIHE Mpa-
BUJIA:

1. Henp3s BKItOYATH 000pYI0BAaHUE U IPUOOPHI O€3 pa3pelieHus mpe-
1oJIaBaTesis Wiu jJadopaHTa.

2. Henw3s mpukacaTbCs K 3JIEMEHTaM 3JICKTPHUUECKON CXEMBbI U YaCTIM
YCTAaHOBKH, HAXOSAITAMCS T10]T HAIIPSHKCHUEM.

3. Henb3st cMOTpeTh Ha 1yry 0e3 cBeTomIbTpa.

Kpome Toro, Heo0xoauMo coOJIr01aTh IIpaBuia MOBEASHMS B Jlabopa-
TOPpHUH U O6]J_II/IG IMpaBujia TCXHUKHU 6630HaCHOCTI/I ITPHU BBIIOJIHCHUH CBA-
POYHBIX PadoT.

VII. Bomnpocs! aiist caMmonpoBepKH

1. Yto Takoe anekTpuyeckas ayra?

2. Kakue pa3HOBUIHOCTHU OyT IPUMEHSIOT B CBAPOYHON TEXHUKE?
3. YUto Takoe npsimMas u 00paTHas MOJISIPHOCTh?

4. Kaknie OCHOBHBIE MAPAMETPHI XaPAKTEPU3YIOT CBAPOUYHYIO AyTY?




5. Urto Takoe cTaTudecKas XapaKTepUCTHUKA TyTU?

6. Kakyro 3aBUCHUMOCTb BbIpaxaet ypaBHeHue ['. AUpToH?

7. Kak 3aBUCHUT Hanps»KEeHUE Ha Ayre OT €€ JJIMHBI?

8. Kak 3aBUCHT HalpsHKEHHUE Ha JIyre OT CHIIbI TOKa?

9. Kak pacrnipenernsieTcst HanpsiKEHUE 110 JJIMHE TYTH?

10. KakoB ¢uznueckuii cMbICT KO3 PUITUEHTOB a U b ypaBHEHUS AyTU?

11. KakoBa MeTOAMKA CHATHS CTATHYECKON XapaKTEPUCTUKU JyTH
U=ra?

12. KakoBa METOMKA CHATHS CTATUYECKON XapaKTEPUCTUKU TYyTH

U=f(L)?
VIII. Coaepxxkanue oryera

[{ens paboOTHI.

Pabouee 3ananue.
PacueTtHbie hopMyIIbL.
I'padux.

PacueTsl k03 PpuLirieHTOB.
BrIBOIBL.

A e
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