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IHosicHUTEJLHAA 3aIIHCKA

Metoanyeckre peKOMEHAAUH TI0 BBIMOJHEHHUIO MPAKTUYECKUX U JIAOOPATOPHBIX pabOT COCTABIICHBI B
COOTBETCTBUU ¢ paboueil mporpammoirt  ydebnor mucuummasl OI1.04 DJIEKTPOTEXHUKA U
DJIEKTPOHHASA TEXHUKA mnpennazHaueHbl Ui OOYy4YalOIIMXCS M SBISIOTCS YacThbIO OCHOBHOM
00pa3oBaTEeILHOW  MPOTPaAMMBI no crneuuaigbHocT  35.02.16  Dkcrutyatans W PEMOHT
CEJIbCKOXO35MCTBEHHON TEXHUKU U 000py10BaHUSI.

JladopaTopHbIX padot — 14 yacos;

IIpakTuyeckux pador — 6 yacos.



JladbopaTtopnasi padora Ne 1. MHcciaegoBaHue Hepa3BeTBJEHHOH LeNH NOCTOAHHOTO TOKAa M
Pa3BeTBJIEHHOI eNH MOCTOSTHHOT0 TOKA (24yaca).

Lens padoTer: [IpoBepka BAMSHUS HArPY3KU JIMHUH JICKTPOTIEpEay U COTPOTHBIICHUS €€ MPOBOJIOB HA

BCIIMYMHY IMIOTCPU HAITPAKCHUA.

[Topsiiox BbINONIHEHUS PaOOTHI.

1.
2.

O3HaKOMUTCS CO CXEMOM IEKTPUUECKOM 1IEMH, 3alliCcaTh TEXHUYECKHE JTaHHbIE TPHUOOPOB.
W3meHsist conmpoTUBIIEHHWE peocTaTa MHOJYyYUTh 3HaYeHUs Toka juid kaxjaou JIOIIL. Jlnga atux
3HAQYCHWI H3MEpPUTh HANPsHKEHWE B Hadalle M KOHLE JMHUU. J[aHHBIE 3aMepoB 3amucaTb B
TabuIy.

OmnpenenuTh NOTEPIO HAPSHKEHUS, TI0 PACUETHBIM (POpPMYIIaM.

BerumcnuTte s KaKI0M HAarpy3kd CONPOTHBIICHHE JIMHUM, MOIIHOCTh TIOTEPh, YICIBbHYIO
MIPOBOJUMOCTD U KIIJ JINHUU.

Pe3ynbTarel M13MepeHuii U pacyeToB 3anucaTh B TaOIHILY.

[lo cpenne-apupmeTHUecKUM 3HAUEHUSM ONPEAETUTh MaTepuai mpooaos JIOII.

Otuer 1o paboTe T0JKEH COJEPIKaTh:

a) HauMEHOBaHUe PabOTHI U 11€TTb PaOOTHI;

0) CXeMBbI SKCTIEpUMEHTOB;

B) TAOIUIIBI MTOJYYEHHBIX SKCTIEPUMEHTANIbHBIX JAHHBIX;
T') pe3yabTaThl PacyeToB;

1) BBIBOJBI IO paboTe.

KoHTposbHBIE BOITPOCHL:

1.
2.

3.
4.

Uto Ha3bIBalOT notepeit HanpsbkeHusi? OT 4yero oHa 3aBUCUT?

Hamumure dopmyny mis onpeaeneHuss HEOOXOAMMOTO CEYCHHS MPOBOJA CETH NPH 3aJaHHON
MOTepe HAMPSHKCHHUS.

OT 4ero 3aBUCUT MOITHOCTH MOTEPH B MPOBOJIAX ?

OT 4ero 3aBUCHUT KIIJ 3JIEKTPUUYECKOU ceTu?

IpakTuyeckoe 3ansaTre Ne 1. Pacyer n aHaJIN3 peKUMOB 3JIEKTPUUYECKHUX 1eNeid MOCTOSHHOI0 TOKA
(2 yaca)

Heab padotsl: [Ipoananu3upoBaTh cxeMy 3aMEIIEHUS LU OCTOSTHHOTO TOKA U 3aKPETUTh HAaBbIK
npuMeHeHus: 3akoHoB Kupxroda.

[TpousBecTH pacuer 1enw, coaepxamieir P =2 y31a u Q = 3 Beru, 10 ectb N = Q —(P-1) =3-2+1=2
HE3aBUCUMBIX KOHTYpa
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Otuer o paboTe JOKEH COAEPKATh:

a) HAMMEHOBaHMUE PaOOTHI U 1IeNIb PabOTHI;
0) cxemy

B) pE3y/bTAThl PACUETOB;

T') BBIBOJIBI IO paboTe.

IpakTuyeckoe 3ansaTHe Ne 2. PacueT u aHaIM3 Heneil HECHHYCOMIAJIBLHOI0 TOKA. (2 yaca)
Hean: paccMOTpeTh M NPOAHAJIU3MPOBATH HA OCHOBAHHMH PacyeTa Lelb HECHHYCOMAAJIBHOI0 TOKA.
Teopernyeckasi 4acThb.

HNurterpupyromas RC-nenb. PaccMOTpuM 35I€KTPUUECKYIO LIENb U3 PE3UCTOpA CONPOTUBIEHHEM R u
KOHJieHcaTopa EMKOCThIO C, IPEICTaBICHHYIO HA PUCYHKE.

._:TR Onementsl R u C coennHEHBI NOCICA0BATEILHO, 3HAUNT, TOK B HX
7 [IENU MOXKHO BBIPA3UTh, UCXOAS W3 TPOW3BOTHOW HAIMPSIKCHUS

'
i CT CHE 3apsina kouaeHcatopa dQ/dt = C(dU/dt) m 3akoma Oma U/R.
. * & Hampspkenne Ha  BeIBojgax — pesucropa  o6o3HaunmMm  UR.
I=C Aeus) _ Uk yon di) = 2240
Torna GyeT HMeTh MECTO PaBEHCTBO: dt R e RC
IIponuTterpupyeM mnociienHee BEIpaKeHUE Laut RC' . Varerpan neBoii 4acTi ypaBHEHUs
p pHUpy p |y yp

oyzner paBeH Uy + Const . [leperecéM mocTossHHYIO coctaBisitonryro CONnst B mpaByro 9acTh ¢ TEM Ke
3HAKOM.
B mipaBoit wactu nocrostHAyt0 BpemeHrn RC BeIHEceM 3a 3HaK WHTerpaia:

Uiz = EQ—C_[UR dt + Const.

B wurore mnomyumnaoch, 4TO BbIXOAHOE HampsbkeHue Ugyt NPpSAMO-TIPONOPIHOHANIBHO HHTETpany
HaNpsDKEHUS Ha BBIBOAAX PE3UCTOPA, CIEAOBATENbHO, U BXOJAHOMY TOKY lin. IlocTostHHAs cocTtaBistomas
Const He 3aBUCUT OT HOMHHAJIOB 3JIEMEHTOB Ienu. YToObI 00eCHeunTh MPSIMYI0 IPOMOPLUOHATBHYIO
3aBUCHUMOCTh  BbIXOAHOro HampspbkeHus Uoy 0T  wuHTerpama Bxoanoro Ui, HeoOxoauma
MPOMOPIHOHATIBHOCTh BXOTHOTO HAMPSDKEHHS OT BXOAHOrO Toka. Hemnunueitnoe cootHorienue Uin/lin BO
BXOJIHO} ILIEMH BBI3BAHO TEM, 9YTO 3apsj M paspsid KOHICHCATOPA MPOUCXOIUT IO dKCroHeHTe e
KOoTopas HauboJjiee HeMHeHa 1pu #/7 > 1, To ecTb, Korja 3Hadenue t consmepumo uinu Oosnblie 7. 3aech t
- BpeMms 3apsja Wiu paspsiia KoHAeHcaTopa B mpeaenax nepuona. T = RC - mocTtosHHas BpeMeHH -
MIPOU3BE/ICHUE BEJINYUH R u C.
Ecnmu B3ate HomuHanel RC nenu, xorga t OyaeT 3HauuTeNbHO OoJibiie t, TOrja HayalbHBINM y4acTOK
AKCMOHEHTHI ISl KOPOTKOTO IMeproja (OTHOCHTENBHO 7) MOXET OBbIThb JOCTATOYHO JIMHEHHBIM, YTO
obecreuuT HeoOXOUMYIO MPOTIOPIIHMOHATBHOCTH MEK/TYy BXOIHBIM HAIPSHKEHHEM U TOKOM.

Jua mpocroit nenu RC mocrosiHHyt0o BpeMeHH oObI4HO OepyT Ha 1-2 mopsimka Ooliple mepuoja
MEPEeMEHHOTO BXOJHOIO CHUTHAJa, TOT/Ia OCHOBHAS M 3HAYMTEIbHASI YAaCTh BXOJHOTO HANpsHKEHHS OyneT
nmajaTh Ha BBIBOJIAX PE3UCTOpa, oOecreunBas B JOCTATOYHOM CTENEeHH JuHEHHY0 3aBUucUMOCTh Uin/lin =
R.

B takom ciyuae BeixogHoe HampstkeHHe Ugy OyAeT ¢ TOmyCTUMOM MOTPENIHOCThIO MPOMOPIHUOHATIBLHO
HUHTETpaty BXOJIHOTO Uin.
Uewm Ooubliie BenmnuuHbl HOMHHANOB RC, TeM MeHbIIIe epeMeHHasi COCTaBISIoNIas Ha BBIXOJIE, TeM Ooliee
TOYHOMU OyzeT KpuBas (yHKLHUU.

B GonpimmHCTBE cinydyaeB, NEpeMeHHasi COCTABIISIONIAs MHTErpajia He TpeOyeTcs MpU HCIOJIb30BaHUU
TaKUX [eMed, HyXHa Tolbko mocrosiHHas Const, torma HomuHanel RC MoOXHO BBIOMpaTh IIO
BO3MOHOCTH OOJIBIIMMH, HO C YIETOM BXOJHOTO COTIPOTHUBIICHUS CIIEAYIONIETO KacKaa.
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B xadecTBe npumMepa, CUrHAJI ¢ T€HepaTopa - MOJIOKUTENbHBINA Meanap 1V nepuosom 2 mS nogaaum Ha
Bx0 npoctoii unrerpupytomeii nenu RC ¢ Homunanamu: R = 10 kOhm, C =1 uF. Torna 7 = RC = 10
mS.
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B ngannom clly4Jae NIOCTOsIHHAs BPEMCHH JIMIOb B IATH pa3 OoJIbIIIE BpEMCHHU MEpHUOJa, HO BHU3yaJIbHO

UHTErpUpOBaHUE IIPOCIIEKNUBAETCS B JIOCTaTOYHOM CTENEHU TOYHO.
I'paduk mokaswiBaeT, 4TO BBIXOJHOE HANpPSDKEHHWE HA YpOBHE MOCTOSIHHOW cocrasistomieil 0.58 Oyner
TPEYrojpHOM (OpPMBI, MOTOMY KaK YYacTKH, HE MEHSIOIIMECS BO BpPEMEHH, A HMHTErpaiga OyayT
KOHCTaHTO# (0603Ha4MM eé a), a HHTEerpaa KOHCTAHTHI OyaeT NuHelHo# (ynkuueit. Jadx = ax + Const.
BenuunHa KOHCTaHTHI & ONPEIEIUT TAaHT€HCA YIJla HAaKJIOHA JTMHEHMHON (QYHKLNH.

T[IpOMHTErpHUPYeM CHHYCOMIY, MOTYdHM KOCHHYC C OOpAaTHBIM 3HAKOM Jsinxdx = -COSX + Const.
B nanHOM ciydae nmocrosiHHas coctapisitomias Const = 0.
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Ecnu nmonate Ha BXOJ CHUTHaNl TPEyroJibHOM (hOpMBI, Ha BhIXOJE OyaeT CHHYCOUJAIbHOE HAIpsHKEHUE.
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T(Sew) Hurerpan
JNUHEHOTO yuacTka (YHKUMH - mapabona. B mpocreiimem Bapuante Jxdx = x°/2 + Const. 3Hak
MHO>KHTEJIS ONIPEICIUT HalpaBJIeHNE MapadOoJIbl.
HenocraTok npocTeifiieil 11enovky B TOM, YTO MIEpEMEHHAs COCTABIISIFOIIAS HAa BBIXO/IE MOJIy4aeTCsl OUeHb
MaJeHbKOW OTHOCUTENILHO BXOJHOTO HAMNPSKEHHsS. HMHTETPUPOBAHHME BBIMOIHSICTCS TEM Jydllle, YeM
00JIbIIIEe TOCTOSTHHAS BPEMEHU IETIH.
JAuddepenuupyromas RC-nens. s npocTenien |
mudpdepenuupyromeid  nenoyku RC U3  OByX 9J€MEHTOB C
UCIOJIb3YeM TPOMOPLUUOHANBHYIO 3aBUCUMOCTh BBIXOJHOTO Uin 2 Uout
HampsDKeHUs OT TMPOW3BOJHOM HANpsDKEHHS Ha  BBIBOJAX
kongeHcaropa. Uout = RC(dUC /dt). Ecniu B3aTh HOMHUHaNBI 31meMeHTOB RC, 4TOOBI MOCTOSIHHAS
BpeMeHHU ObUTa Ha 1-2 mopsiaka MEHbIIEe ATUHBI MEePUOJa, TOTJa OTHOIICHHE MPHUPANICHHUS BXOIHOTO
HaMpsDKeHUs K MPHUPAIICHUI0 BPEMEHHU B Ipejeax Mepruoja MOXKET ONpPEeNeNsiaTh CKOPOCTh M3MEHEHUS
BXOJIHOTO HAIpPsDKEHUSA B ONpeAeNEéHHOM CTemeHW TOYHO. B wumaeane 3To mpupaiieHue IOHKHO
CTPEMUTHCS K HYITIO. B TakoM ciiydyae OCHOBHAs YacTh BXOJHOTO HAmpsDKEHUs OyeT magaTh Ha BEIBOAAX
KOHJICHCATOPa, a BBIXOJHOE OYyJIEeT COCTaBISATh HE3HAYUTENbHYI0 YacTh OT BXOJHOTO, MOITOMY IS
BBIYHMCIICHUN TMPOU3BOJHON TaKWe CXEMbl MPAKTUYECKH HE HCIOJIB3YIOTCS. HaubGonee wuacto
muddepeHnupyome U uHTerpupyoomue nend RC npuMeHSoT sl U3MEHEHUS ATUHBI MUMITYIIbca B



JIOTMUECKUX U HU(POBBIX ycTpoiicTBax. B Takux ciydasx HomuHansl RC paccunThIBAIOT MO HKCIIOHEHTE
e-t/RC ucxos 3 JUIMHBI UMITyJIbCa B TIEpHOJie U TpeOyeMbIX u3MeHeHuid. Hanpumep, HIDKe Ha pUCYHKe
MOKa3aHo, YTO JUIMHA UMITyJIbca T1 Ha BBIXOJI€ MHTETPUPYIOLICH IIETIOUKH YBEJIIMYUTCS HA Bpems 3T. D10
BpeMsl paspsia KOHJeHcaTopa 10 5% aMIUIMTYJHOIO 3Ha4EHUS.
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Ha Boixoze nuddepenmupyromieil nenu aMmiMTyJHOE HaIIPSKEHHUE 110CIIe M10aYi UMITYJIbca MOSIBIISIETCS
MTHOBEHHO, TaK KaKk Ha BbIBOJAX pPa3psOKEHHOTO  KOHJEHCAaTopa OHO  PaBHO  HYJIO.
Hanee ciengyer mpouecc 3apsja U HAIpsKEHUE Ha BBIBOJAX PE3UCTOpa yObIBaeT. 3a BpeMs 3T OHO

YMeHI)IHI/ITCFI o 5% aMHJII/ITYI[HOFO 3HAUYCHUI.
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3neck 5% - BenMuMHA MoOKazareibHas. B mpakThueckux pacuérax 3TOT MOPOT ONPEAETUTCS BXOTHBIMU

du 1
&g

napaMeTpaMHu TPHUMEHSEMBIX JIOTHYECKUX OJJIeMEeHTOB. [Ipu ycimoBuM (1) nmeem
i o G Al
BhiX ™ d l

MpUOIHKEHHOE PaBEHCTBO ¢ 'T.e. cxemMa B OTOM cly4ae TPUOIIKEHHO BBIMOJHSAET

onepauuio auddepeHuupoBanus. Eciau ke MMeeT MeCTO MNPOTHBOIOJIOKHOE HEPaBEHCTBO, T.€.
g 1
TR enx: Yorro s U
dt (2) momy4yaem mpuOIMKEHHOE PABEHCTBO BUA “8bX™ “8X: T.e, IIETI0YKA B 3TOM CIIyJae
IPUOJINKEHHO MTOBTOPSIET CUTHAIL.

VYcnosue (1) xapakTepu3yeT MEUICHHOE M3MEHEHHE HANPSDKEHHS, a yciaoBue (2) — ObICTpoe, T.€ cxema
xopomo auddepeHnupyeT MemIeHHbIe (QYHKIHMH, TUI0X0 ObicTpble. M3 BeipakeHus (1) BUIHO, YTO
yCIIOBUE JIydYllle BBIMOJHSETCS MpH Majod BenuuuHe mnpousBeneHus CR, Ha3piBaeMOW MOCTOSHHOM
BpEMEHHU.

Ilopsinok BbINOJIHEHUsI padOThI

1 Berancauts IMOCTOAHHYIO BpEMCHHU 110 PACUCTHBIM JaHHBIM, BEIJAHHBIM IIPEIIOJaBaATCIICM.

2 Ilo pe3ynbTaTaM pacueTa NpoaHaIU3UPOBATh XapaKTep HECUHYCOUJAIbHOCTH 1IETIH.

JladbopaTtopnass paGora Ne 2. HcciaegoBanue Ttpex(dasHoil nenH, COeJIMHEHHOH 3Be310i, H
Tpex(a3HOM Henu, COeAUHEHHO TPEYroJbHUKOM (2 yaca)

Heas padorbl. M3yunts 0coOeHHOCTH Tpex(da3sHbIX CHUCTEM IpH

A A COEIMHEHUH TIOTpeOUTeNelt SHEPru 3BE3710M U TPEYrOJIbHUKOM.
A
I TeopeTnueckas 4acThb
U Ilpu coeguHeHuM npuUeMHUKOB 3Be3moi (puc. 2. 1) da3Hble
HanpsokeHus npuemHuka Upa, Up, Uc He paBHBI JTHHEHHBIM
HanpsokeHusM Uag, Usc 1 Uca. DTH HanpshKeHUs CBA3aHBI MEXKIY
A co6oii BekTopHbiMH cooTHOIIEHUIMU: Upg= Ua — Up, Ugc= Ug
UE::C(VF — UC, Uc/_\: Uc — UA.
o = |

N
Puc. 2. 1 Cxema coeauHeHUs
MIPUEMHHUKOB (ha3 3Be3/101
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[Ipy cuMMeTpUM COOTBETCTBEHHO JHMHEHWHBIX M (Da3HBIX HANPSHKEHUH CYIIECTBYET 3aBHUCHUMOCTD
U, = Jau »- VI3 CXeMbI BUIHO, YTO JINHEHHBIC TOKU PaBHBI COOTBETCTBYIOIIUM (pa3HbIM ToKaM: | = lo.

@a3ublii TOK lg HEe 3aBUCHT OT ¢a3zHoro HampsbkeHuss Ugp Ha 3akuMax NMPUEMHHMKA U €ro IOJHOTO
COTPOTHUBIICHUS Zg, YTO CIIEAYET U3 (HOPMYITbI

lo= Uop/Ze. Toxk B HeliTpabHOM TipoBoae In= latlg+ic,

Harpy3ky Ha3pBalOT cummempuyH o, €CIA TOJHBIE CONpoTUBIeHUss Za, Zp, Zc
MIPUEMHUKOB OJJMHAKOBBIC, T. €. Zpa=Zp=Zc=Zg, U CABUTHU (ha3 paBHBI MEKIY CO00H Pa= = @c= @. [Ipn
CUMMETpUYHOU Harpy3ke (puc.2. 2) dasubie HanpsokeHus Ua, Ug, Uc oauHaKoBEI, (a3HbIC TOKU PaBHBI
Mexay — co00it : lo=Ue/ Zo, ciuru dha3z mexay HanpsokeHusMa U Tokamu Ua 1 la, Ug 1 g, Uc 1 Ic
OJJMHAKOBBI M HaxomsTcs mo opmyne: ¢=arctg (Xy / Ro), rie Xy - peakTHBHBIC CONPOTHUBICHHS (a3bl
Harpy3ku; Ro — ee akrtuBHOe compoTuBieHue. TOK B HEHTpaibHOM MPOBOJAE NMPU CUMMETPUYHOU
Harpy3ke paBeH: In=la+lg+lc=0. Otcroga crnenyer, 4To Npu CUMMETPUYHON Harpy3Ke HEHWTpaJbHBIN
MIPOBOJ] HE HYXEH.

AKTHBHasi MOIITHOCTh TPeX(a3HOTO MPUEMHHUKA MOXKeT ObITh BbIpakeHa Tak: P=3Po=3Uqle COS ¢y mim
P=4/3U,1,cosg,

Unag

\ Uge Use UBc
In Puc. 2. 4 Bexropuas auarpaMMa npH
Puc. 2. 2 Bexropuas Imarpavma npH Puc. 2. 3 BextopHas auarpamma npi COCAMHEHHH  NPHEMHHKR 1BE3dnil B
COCIHHEHHH  NPHEMHHED  3BCI0H B COCAMHCHHH  MPHCMHHKEA  JRCITON B CNYHAC HOCHMMCTPHUHOH HAIPYSKH W
CHYUAE CHMMCTPHAMHOR HAIPY3KH CHAYUAC HOCHMMETPHUHOH HArPY3KH M 00pBIBE HEHTPAILHOID HPOBOIL

NpH HATHYHH HEHTPATEHOTO NPOBOIA

Ecnu Za # Zg # Zc unn @a7Qp#Qc, MO0 J1Ba 3TUX YCIOBHUS BBIMOJIHSIIOTCS BMECTe, TO Harpyska
Oyner Hecummempuurnot. Ilpy HECHMMETPHUYHON Harpy3ke M HAJIUYUH HEUTPAIHHOTO
npoBojaa (puc. 2. 3) dha3Hbic HANPSDKEHUS MPUEMHHUKOB TIpaKkTudecku oaquHakoBbl Ua=~ Ug=~ Uc= Uy, a B
HEHUTPaJIbHOM MPOBOJE BO3HHMKAET TOK Iy # 0, KOTOpPBIM MOXHO OINpeAeiauTh IpaduyecKu UCXOAs U3
BEKTOpHOTO ypaBHeHHUs In= latlgtlc.

Oco0eHHOCTBIO ANIEKTPUYECKON IIeNH MPU HECUMMETPUYHON HArpy3Ke SBISETCS TO, YTO OHA JIOJDKHA
00s13aTeIbHO UMETH HEUTpabHBIN MpoBoa. [Ipu 00pbIBe HelTpaasHOTO TpoBoa (puc. 2. 4) Tok In=0. B
3TOM citydae TOKH la, I, Ic MOJDKHBI M3MEHUTBCS TakK, YTOOBI MX BEKTOPHAas CyMMa OKa3aJlaCh PaBHOMN
Hyto: latlg+lc = 0. [Ipu 3a7aHHBIX COMPOTUBIICHUSI HATPY3KH TOKUA MOTYT U3MEHHUTBCS TOJBKO 3a CUET
M3MeHeHUs (a3HbIX HanpspkeHui. CrenoBaTelbHO, OOPBIB HEUTPATBLHOTO MPOBOJAA B OOIIEM cliydyae
NPUBOJAUT K M3MCHCHUIO (Da3HBIX HamnpsHKeHUH. B pesyinbraTe NPUEMHHMKH OKAa3bIBAIOTCS IO
HaMpsDKEHUSAMU, OTJIMYAIOMIMMHCS OT HOMHUHANBHOTO 3HAueHUs (Ha3HOTO  HAMpPsDKEHUs, dYTO
HEJOMYCTUMO.

Z[J'ISI HCCHMMCTquHOﬁ Harpy3ku akTHBHasd MOITHOCTB BCEX (ba3 OMpCACIIACTCH 1O (I)OpMy.HCI
P= PA+PB+PQ
HOpﬂI{OK BbINNOJIHCHUSA paﬁoTbI

1. CO6pElTL AJICKTPUYCCKYIO CXEMY, IIOJ PYKOBOJACTBOM IIPCIIOAABATCIIA
2. ITocne IMPOBCPKU IPLIIOAaBaATCIICM CO6p8.HHOI>i CXCMbI, YCTAHOBUTH CHUMMCTPUYHYIO HArpy3Ky



(mobuThcs, YT0OBI MOKa3aHUs aMmnepMeTpoB B (pazax A, B, C 6pumn onmHakoBbl). Vi3MepuTh BOJIBTMETPOM
¢dasubie Ua, Ug, Uc u muneitabie Upg, Upc, Uca HampsbkeHUs Ha 3aXKHMax NOTpedwTens. 3amucarhb
MoKa3aHus MpruOOpPOB B TAONIHUILY.
3. o npencraBiaeHHBIM (hopMyIaM MPOU3BECTH PACUETHI.

Pucynok. Cxema anexkTpuyeckas IpUHLIKIIAATIbHAS
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Tabauua. Pe3ynbraTel H3MEpEHNI U BBIYUCIICHAN
M3MEPEHO BBIUMNCITEHO
Bun
No laflg|lc|lo|Uas|Usc|Uca|Ua|Us|Uc|Uyg|Pa|Ps|Pc|P |3Po
Harpy3ku
A/A|lA|A/B |B |B B |[B |[B |B |Br|Br|Br|Btr|Br
1 | CummeTpuuHas
Boruuciaenus

1. MomHocTts ¢assr Py=ly- Uy cos ¢; cos p=1

2. IlosmHass MOIITHOCTH, TTOTpeOsieMast Harpy3koil, P=P+Pp+Pc.

3. Y0enuTtbcs, 4TO TIpH cUMMeTpu4HO# Harpyske P =3P, = V3 51U, -cose

BriBoan
1A
4> A
O e
A
lAB Ica
UAB \
Uca ZAB  ZcA
Is ZBcC
O é
B [
— >
UBc i IBC
Ic
@;

Puc. 2.1

Teopernveckasi 4acThb

Kaxnas (aza npueMHHMKA NPU COETMHEHUU TPEYrOJIbHUKOM
(puc. 2. 1) moaxiroueHa K JBYM JHHEHHBIM MPOBOJAM.

[losToMy He3aBHCHMMO OT 3HAU€HUs M Xapakrepa
COIIPOTHBIICHUN TpHEMHUKA Kaxaoe (azHoe HampssKeHHe
PaBHO  COOTBETCTBYIOLIEMY  JIMHEMHOMY  HalpPsLKEHUIO
Uo=Ujg

Tok KaXa0ro MpHUEMHHKA, BXOJSAIIETO B COEIUHEHME,
sapusiercst  ¢asabiM:  lo=Uo/Zep, THEe Uo ¢azHoe
HaNnpsOKEHWE JIaHHOTO MpHEeMHUKa; Zg — €ro IOJHOe



COITPOTHUBJICHHUE.

®daszubie TOKU lag, lgc ¥ lca B oOmem cinydae He paBHBI JIMHEHHBIM TokaMm la, lg, lc. Mexnay
TUHEHHBIMU U (a3HBIMH TOKAMU CYIIECTBYET COOTHOIICHHE:

Ia=lag - lca, I8= Iec — laB, Ic=lca - IBc

Harpy3ky Ha3bIBalOT cu M Memp u 4 H o i , €clid conpotuBiieHust Zag, Zgc, ZcaA TPUEMHUKOB
OJIMHAKOBEIE, T. €. Zp=Zp=Zc=Zp, U cIBUTH (a3 paBHBI MEKAY CO00H QPag= @pc= Qca= ¢. llpm
cummMmeTpuyHOi Harpyske (puc.2. 2) ¢daszabie HanpspkeHus Uap, Ugc, Uca OIuHAKOBBI, (a3HbIE TOKH
paBHBI MEeXIy coOoli , capuru (a3 mexay HanpsokeHUsSIMU U TokaMu Uapg 1 lag, Usc U lgc, Uca 1 lca
OJJMHAKOBBI U HaxomsTcs 1o Qopmyne: ¢=arcty (X4 / Ro), e X - peakTUBHOE CONPOTUBICHHE (Ha3HBIX
Harpy3ok; Re — ee aktuBHOE compoTtuBiieHue. [Ipu cuMMeTpuyHON Harpy3ke paBHbIC JTHHEHHBIE TOKU

OTCTalOT OT COOTBETCTBYIOIIUX (pa3HBIX TOKOB Ha /6 U MPEBBIIIAIOT X B V3 pa3, T.e. |, = V3l o-

Ecmu Zag # Zpc # Zca WK QA # OBC # (Pca, TUO0 JBA STUX YCIOBHS BBIMOJIHSAIOTCS BMECTE, TO
Harpyska Oyner Hecummemp u 4 H o (puc. 2. 3) .Beakoe uaMeHeHHe Harpy3Kku OJIHOHM U3 ¢a3 npu
COCIIMHEHUHU TPUEMHUKOB TPEYTOJIHLHUKOM BBI3BIBACT OJHOBPEMECHHOE H3MEHEHHE COOTBETCTBYIOIIMX
($a3HOTO W JABYX JIMHEWHBIX TOKOB, OJTHAKO HE BIUSACT Ha (pa3HbIC HANPSDKECHUS W TOKH APYrux ¢as, a

UAB

~las Puc. 2. 3. BekropHast nuarpamma (asHbIX

Puc. 2. 2 BekropHble AWarpaMMbl TpU COCITUHEHUHM IPUEMHUKA U JINHCHHBIX HallpsOKCHHH M TOKOB IIpH

TPEYTOIBLHUKOM B CITydae CHMMETPHIHO# (PaBHOMEPHOM) Harpy3Ku COCIMHCHUN NIPUCMHHKA TPEYTOJBHUKOM B
cilydae HEpaBHOMEPHOMN HArpy3Ku

TAaKXK€ HAa TPETHUM JIMHEHHBIN TOK.

1. Onpenenuts i BceX ciiydaeB (a3Hble MOIIHOCTH M MOIIHOCTh Bced Tpexdaznoit nenu. [Ipu
pPaBHOMEPHOI Harpy3ke yoeIuThCs, uTo:

P=Pg+P.+P.=~3U,l,cos¢

(B manHOM cityyae mpu akTUBHOM Harpy3ke (a3 coS ¢=1). 3anucarb JaHHBIE PAaCYETOB B TAOJIHUILY.



Pucynok. Cxema anexkTpuyeckasl IpUHLIUIIAATIbHAS
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Tabauna . Pe3ynpTaTsl M3MEpEHNI U BEIYHACICHUN
U3MEPEHO BBIUUCIEHO
Bun
Ne lag [ lec |lca |Ia |18 Ilc |[Uae | Usc | Uca |Pag | Pec | Pca | P
Harpy3Ku

A A A A A A B B B Br |Br |Br | Br
1 PaBHOMepHas
Brerunciaenus
1. Pa=lagUnagB Pec=lecUgc Pca=lcaUca

2. P=PAg+Pgct+Pca.
BriBoan1
IIpakTuyeckoe 3ansaTne Ne 3. Pacuer Tpex(asHbIxX neneu

Lenb paboThl: 3aKkpenuTh HaBBIK pacueTa Tpexda3HoM Lemnu.

Teopernyeckasi 4acThb.

MHOFO(I)EBHI)II\;I MMPUEMHUK U BOO6I_I_I€ MHOFO(I)EBH&SI IIE€Ib HA3BIBAIOTCSA CUMMETPUYIHBIMH, €CJIN B HUX

KOMIUICKCHBIC COITPOTUBJICHUA COOTBCTCTBYIOIIUX (I)EB OJWHAaKOBBI, T.C. €CJIIN z}l - ZB - ZC .B
IIPOTUBHOM CJIy4a€ OHU ABJIAIOTCA HECUMMETPUYIHBIMMU. PaBeHcTBO MOZLYHCIZ YKa3aHHBIX
COHpOTI/IBJICHI/Iﬁ HC ABJISICTCA JOCTATOYHBIM YCJIOBUCM CUMMCTPHU LICIIN. TaK, HalpuMmep TpeX(bai;HLIfI
MPHUEMHUK Ha pUC. 1,8. ABJIICTCI CUMMETPHUYHBIM, 4 Ha pHUC. 1,6 — HCT OaXXC NpHU YCIIOBUU:

R=X, =Xp
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Ecnu x cumMerpuuHoi Tpexda3Hol 1enu NpuiokeHa CMMMeTpUUHas TpexdasHas cucreMa HalnpsbKeHUM
reHepaTopa, To B Heil OyJeT UMETh MECTO CHMMETpHUYHAs CCTEMa TOKOB. Takoil pexum padboTsl
Tpex(a3HO 1IeNu Ha3bIBACTCS CHMMETPUYHBIM. B 3TOM pexxiMe TOKU U HaNpsKeHUs
COOTBETCTBYIOIIUX (pa3 paBHBI IO MOJIYJIIO U CABUHYTHI 110 (a3ze APYr MO OTHOUICHUIO K APYTY Ha Yol

+ 27 /3 y y y

. BeencrBre ykazaHHOTO pacdeT TaKUX IeTrel MPOBOAUTCS JIJIs OTHOM — 0a30BoM — (a3bl, B
KayecTBE KOTOPOW 0ObIYHO MpUHUMAIOT a3y A. IIpu 3ToM COOTBETCTBYIOLINE BEIUUMHBI B IPYTHX
(azax noay4aroT GopManbHBIM J00aBICHUEM K apryMEHTY epeMeHHoM (a3bl A (pa30BOTo cBUra

t 27 /3

IIpH COXPAaHCHUHW HEM3MCHHBIM €€ MOIYJIA.

Tak s cCMMMETPUYHOTO pekrMa padOTHI LIETH Ha PUC. 2,a IPU U3BECTHBIX JIMHEWHOM HaNpsHKEHUH U

Z

CONpOTHBIIEHHSX (a3 Zap=Zpe = Z0a= Z oxmo sanmcars

Ipp=—"2L=F"
z
rae £ onpeensercs XapakTepoM Harpy3KH Z .

Torma Ha OCHOBAHHH BBHINIIECKA3aHHOT'O

fop = jAEE—jIE'Gﬂ _ Iej[w—IEﬂﬂ).
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Komruiekchbl TMHEHHBIX TOKOB MOKHO HAMTH C MCIOJIB30BAaHUEM BEKTOPHOH auarpaMMmsbl Ha puc. 2,0, U3
KOTOPOU BBITEKAECT:

jB _ jﬂe—juﬂﬂ _ N[EIEJ&D—Ijﬂﬂ);
B =i, = Fribred),

HpI/I aHaJIN3€ CJIIOKHBIX CXEM, pa60Ta}0umx B CUMMCTPHUYHOM PCIKUME, paCyYCT OCYIICCTBIIACTCA C
IIOMOIIIBIO ABYX OCHOBHBIX IIPUCMOB:

Bce TpeyroiabHUKY 3aMEHSI0TCSA SKBUBAJIEHTHBIMU 3Be3/1aMu. [10CKOJIbKY TpEeyroJbHUKH CUMMETPUYHBI,
TO B COOTBETCTBHHU € (hOpMyJaMu IpeoOpa30BaHusl «TPEYTrOIbHUK-3BE3]1a» Z1 =24 // 5 .

Tak xak Bce HCXOHBIE U BHOBB MOJTY4YE€HHBIE 3B€3/Ibl HArPY3KH CUMMETPUYHBI, TO MOTEHLIUAIBI UX
HEHTpaJIbHBIX TOYEK OJUHAKOBBL. Clie0BaTeNbHO, 0€3 N3MEHEHUS pexXruMa padoThl LIEMU UX MOKHO
(MBICTIEHHO) CO€AMHUTH HEUTpaJIbHBIM ITPpoBoA0oM. [locie 3Toro u3 cxemsl BolaeseTcs 0azoBas daza

(0oObryHO (haza A), 711 KOTOPOH M OCYILECTBIISIETCS pacyeT, 0 Pe3yJIbTaTaM KOTOPOTO OTPEIESIOTCS
COOTBETCTBYIOIIIME BEJIMYUHBI B IpYTUX (azax.

[TycTs, HanpuMep, Npu 3aJaHHOM (a3HOM HaAIPSIKEHUU ? HeoGXoLHMO ONPEACIIUTh JTUHEUHBIE TOKH

Ta-1p u Ie B CXEMe Ha pHC. 3, BCE COMPOTUBJICHHUS B KOTOPOH M3BECTHBI.

B cooTBeTcTBHM ¢ yKa3aHHOW METOIMKON BBIJIEIMM pacueTHYIO a3y A, KOTopas MpeacTaBieHa Ha PuC.

4. 3nech E‘A - U@" gq‘f =;4/3; 55 =§5/3'

Torma s Toka Ta MO>KHO 3aIlAcaTh

Us
5253(54: J3+ Z; +§§/3)+§2§¢(§5 +Zg/3)/3
(52 + Z3 I§¢/3+§j +§6f3)+§¢ (55 +§6}{3)"{3

Zp+

f =f e—jié‘ﬂ'j_j =f 63'120'9
U COOTBETCTBEHHO ~ & A ol A .
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IHopsiaok BbINOJHEHHS PA0OTHI:

1. 3adukcupoBaTh UCXOIHYIO AJI pacyeTa CXeMYy B OTUET.
2. TlpowmsBecTH pacueT Ha OCHOBAHWU JIaHHBIX, BBIAHHBIX TPETIOaBATEIICM.
3. TlocTpouTh BEKTOPHYIO qHarpaMMy Ha OCHOBAHUU TOJTy4EHHBIX JaHHBIX.

JlaGoparopHasi padora Ne 3. UccienoBanue oaqHogasnoro rpancpopmaropa

He.ﬂb paﬁoTbI: O3HAKOMMTECA C YCTpOfICTBOM, IMPUHIIUIIOM HeﬁCTBHH, XapaKTECpUCTUKaMU U METOJaMU

uccienoBanus Tpanchopmaropa. OCBOUTH MPaKTUUECKUN pacyeT oAHo]a3zHOro Tpanchopmaropa.

ITopsinok pacuera:

1. ITo 3agaHHO MOLITHOCTH OTIpEeAEIsieM CeUeHUE ceplieuHrKa TpaHchopMaTopa.

2. OnpenensieM YUCIIO BUTKOB Ha OJJMH BOJIBT pab0o4ero HampsKeHusl.

3. OnpezensieM YMCIO BUTKOB NIEPBUYHON OOMOTKH.

4. OnpenensieM YUCIIO BUTKOB BTOPUYHON OOMOTKH.

5. Onpenenuts TOKU B 0OMOTKaX TpaHchopmaropa.

6. OmpenenuTh ceueHHe MPOBOJA MEPBUYHOM M BTOpHUYHOW 0OMOTKH. [[ng cyxux TpaHcdopmaropos
IUIOTHOCTH TOKa MPUHUMAIOT B npenenax 2-3 A/mMm2.

7. OnpeaenuTts quaMeTp 0OMOTOYHOTO MTPOBOJIA M BEIOPATh MO TAOIMIlE CTAHIAPTHBIX CEYEHUH MPOBOJIOB
HE00X0AMMBbIE 3HAYEHUS JUISl IEPBUYHON OOMOTKU M BTOPUYHOI OOMOTKH.

Otuer 1o paboTe JOKEH COAEPKaATh:

a) HaUMEHOBaHMe PadOTHI U 11€b paboTHI;

0) pe3yabTaThl PacueToB;

B) BBIBO/JIBI 110 padoTe.



JladbopaTopHas padora Ne 4. UcciienoBaHue MAIIMHbI OCTOSIHHOTO TOKA B Pe:KMMe IBUTaTeIsl U B
pe:xxuMe reneparopa.(2 yaca)

Heab padoTsi: [IpoBecTn aHaM3 padOTHI MAIMHBI TIOCTOSTHHOTO TOKA B PEKUME JIBUTATENIS U B PEXKUME
reLeparopa.

JIro0Oast snmexTpuyeckas MamuHa o0JiaZaeT CBOMCTBOM OOpAaTUMOCTH, T.€. MOXET padoTaTh B peXuMeE
reHepaTopa WM JBuratesis. MamMHONM NOCTOSHHOIO TOKa HAa3bIBAeTCSl MalllMHA C MEXaHWYECKUM
KOJUIEKTOPOM, INpeJHa3HAauYeHHas JUid I[peoOpa3oBaHMsl MEXaHMUECKOM SHEPIHMH B 3JIEKTPUUYECKYIO
SHEPIrHUI0 NOCTOSHHOTO TOKA WM AIEKTPUUYECKON SHEPTUU MMOCTOSIHHOTO TOKAa B MEXAaHUUYECKYIO SHEPTHIO.

B mepBoMm cinywyae MamuHa pabOTaeT B peKUME FeHepaTopa, BO BTOPOM ClIydae — B PEKHME JTBUTATEIISL.
MaiuHsl MOCTOSTHHOTO TOKA HAILIW IIHPOKOE MPUMEHEHHE, HECMOTPS Ha TO, YTO CTOUMOCTh MX BBHIIIIE,
YeM MalllUH T[EePEMEHHOr0 TOoKa. OTO OOBSACHSETCS TeM, 4YTO OHH O00NafalT JIyYIIUMHU
IKCIUTYaTAIAOHHBIMHM XapaKTEPUCTUKAMU B OTHOIICHUHM DPETYIWPOBAHUS YaCTOTHI BpaIEHHS, ITyCKa,
peBepca M JIOMycKaroT 0oJiee BHICOKHE MEPErpy3Ku MO CPaBHEHHUIO C MAllMHAMHU MEPEMEHHOTO TOKa B
pexuMe JIBUTATENS, a TaKke OJarogapsi BO3MOXKHOCTH SKOHOMHYHO, TJIAaBHO M B IIMPOKHUX Mpeiesiax
peryaupoBaTh HaIpsHKEHUE, pa3HOOOPa3UIo

pabounx XapakTepUCTUK — B pexXUME T U 7
reHeparopa.
parop 1
[l+o-
CxemMa MamMHBI TOCTOSIHHOIO  TOKa ;
«oOmero BUja», T. €. OCHAILLEHHAs BCEMHU o2

BO3MOXHBIMH OOMOTKaMHM, MpHUBEICHA Ha
PHUCYHKE.

Mawuna nocmosnmno2o moka, OCHAWEeHHAaA
cemu 0OMOMKAMU.:

H1H2 — 06MOTKa HE3aBUCUMOTIO D*® or

Bo30yxaenus; [II1112 — o6MoTKa i =
napauieasHoro Bo30yxkaenus; C1C2 —
00MOTKA MOCJIEA0BATENHLHOIO
B0o30yxaeHus; K1K2 — kommencannonHas
ooMoTka; D1D2 — 06MOTKa 100aBOYHEIX
notocoB; 1512 — obmoTka sikopst; I —
pexuM reHeparopa; D — pexum aBurarens

[Topsox BeIONIHEHUS PaOOTHI:

1 I[IpousBecTu aHaan3 pabOThl MAIIMHBI TOCTOSTHHOTO TOKA B PEKUME JIBUTATEINA U B PEKUME
re’Heparopa.

2 3anucarb BBIBOJIBI B OTYET.

3 OTBETUTH HA BOIIPOCHI:

a) Yto takoe mpuHIUI 0OpaTuMOCTU?

0) B uem HemocTaTKK MalTUH MOCTOSTHHOTO TOKa?

B) HpI/IMCHeHI/Ie MaIlIMH IOCTOSHHOTO ToKa?



JlabopaTopnasi pa6ora Ne 5. HUcciienoBanue Tpex¢a3HOro aCHHXpOHHOI'O IBUTaTeIsl
(2 yaca)

Lenpb pabotel: OCBOUTH NPAKTUYECKUN pacueT aACHHXPOHHOTO JBUTATEIs.

3amanue Ui pacdera: Tpexda3Hblii aCHHXPOHHBIA 3JEKTPOJIBUTATENb C KOPOTKO3AMKHYTBIM POTOPOM,
paboTas B HOMUHAJIBHOM peXUME NOTPeOIIsieT U3 ceTu MoIHOCTh P1 mpu HoMuHansHOM HanpspkeHnn U
¥ HOMHHAJIBHOM TOKe |. mosie3nast MomHocTh Ha Bairy P2. CymMapHbIe OTepH B ABUraTese paBHHI y P;
k. Koaddumment momuoctn apurarenst paBeH cosF. J[Burarens pa3BuBaeT Ha Baly BpallaronIuit
MOMEHT MHOM IIpH 4acCTOTE Bpall€HUsl pOTOpa NHOM. MaKCUMabHbIM U IIyCKOBOW MOMEHTBI JBUTATEIIS
COOTBETCTBEHHO paBHBI MMax W Mm; cnocoOHOCTh nBUTareist K meperpyske Mmax/MHOM, KpaTHOCTb
yCKOBOT0 MoMeHTa Mi/MHoM.

CuHXpOHHas 4acTOTa BpalleHHWs MarHUTHOIO IOJISI CTaropa paBHAa nl; CKOJNBXKEHHE poTOopa Mpu
HOMHMHAJIbHOM Harpy3ke SHoM; yactoTa Toka B cetu f=50 I'm. Mcnonb3ys naHHble, NIpPUBEACHHBIE B
Tabnuue 1, onpeaenuTs Bce BEIMYMHBI, OTMEUEHHbIE IIPOUYEepKaMiu B TaOJIUIE BAPUAHTOB.

[Topsinok pacuera:

1. HUcnonb3yeM mpuiiokeHHE K HHCTPYKIIMOHHON KapTe ¢ pacuyeTHbIMU (hopMyIaMHu.

2. OmpenensieM HEW3BECTHYIO BEIUYMHY W3 TAOJHIIBI, ISl BBIYMCICHHS KOTOPOH HMMEIOTCS BCe
naHHble. HekoTopble BapuaHThl 3aJaHUN MpeUlaraloT HM3BJIe4Yb U3 (OPMYSbl  HEM3BECTHYIO
BEJINYUHY.

3. TlocremneHHo ompenensieM BCce HEM3BECTHBIC BETHYNHBI.

4. Pe3ynbTaT BBIUMCICHUM 3amUChiIBa€éM B CIEHUANbHBIA OJIAHK OTBETOB JUISl MPOBEPKHU
IIPEI01aBaTEIEM.

Otuet o paboTe JODKEH COICPIKATh:

a) HauMEHOBaHUE PabOTHI U 1IETb PaOOTHI;
0) pe3ynbTaThl PacUyeTOB;

B) BBIBO/IBI 11O paboTe.

JlaGoparopHasi padora Ne 6. UcciienoBanue BoinpsiMuTeiei. (2 yaca)

Henp pabGorbl: wu3yueHHUe yCTpoiicTBA M NPUHIUNA JCHCTBHUS  HOJYNPOBOJHUKOBBIX
BBIIIPSIMUTEILHOTO TU0/1a, CTAOMIMTPOHA U IMOJTHOTO TUPUCTOPA.

Teopernyeckasi 4acTh.

[ToynmpoBOAHUKOBBIM JAUOAOM Ha3bIBAIOT JABYX3JIEKTPOIHBIN MOTYIIPOBOIHUKOBBII PUOOD,
COJIEp KaITUi OJIMH AJICKTPOHHO-ABIPOYHBIN P-N TIEPEXO/I.

BonbT-amnepHas xapakTepUCTHKa BBIIPAMHUTEIBHOTO 1M0JIa T0100HA XapaKTEePUCTHKE,
noka3aHHo# Ha puc.2. OCHOBHBIM CBOMCTBOM TaKOTI'O JAMOJIa SIBJISETCs OOJIBILIOE pa3inyue
COIIPOTHUBJIEHUH B MPSIMOM U OOpPAaTHOM HalpaBJIEHUSX, UTO 00YCIaBINBAET €T0 BEHTHIIbHBIE CBOMCTBA,
T.€. CHOCOOHOCTB MPOITYCKATh TOK MPEUMYLIECTBEHHO B OJIHOM (IIPSIMOM) HAINlpaBJIEHUH. DJIEKTPHUUECKHE
napaMeTpbl BBIIPAMUTEIBHOTO IM0J1a; MAKCUMAaJIbHO JIONMYCTUMBINA IPSIMOM TOK, MAaKCUMAaJIbHO
JOIyCTUMOE 00paTHOE HaNpPsDKEHUE, MEXIIEKTPOAHASE EMKOCTb, COITPOTUBIIEHUE TOCTOSIHHOMY U
IIEPEMEHHOMY TOKY.

[oaynpoBOJHUKOBBIN CTAOMIUTPOH — MOJTYPOBOAHUKOBBIN MOJ1, HANIPSDKEHHE HA KOTOPOM B 00JIaCTH
AIIEKTPUYECKOT0 MPo0Oost c1abo 3aBUCUT OT TOKA, CIYXKHUT ISl CTAOMIN3AIUHN HAPSHKEHHUS.



BonbT-amnepHas xapakTepUCcTHKa CTaOMIIMTpOHA puBeaeHa Ha puc.3. Kak BuaHO, B 06sacTu npo6ost
HanpspDKeHue Ha ctabuutpoHe Ug, TUITb HE3HAUYUTETHHO U3MEHSIETCS TIPU OOJIBIINX U3MEHEHUSIX TOKa
crabmwimzanud lc;.

OcHOBHBIE TapaMeTphl CTAOMIINTPOHA: HANpsDKeHUE Ha yyacTke ctabmmzanuu U (ot 1 mo 1000 B);
JMHAMUYECKOE CONPOTHUBIICHHE Ha yyacTke ctabmimm3anuu R, = dU¢, / dl¢, (ot 0,5 10 200 Om);
MUHHMAJIBHBIN TOK cTabumu3anu |

(ot 1 mo 10 MA); MmakcuMaNbHBIN TOK cTabmu3anuu | (ot 50

CTmin CTmax
10 2000 MA); TemnepaTypHblii KO3 GUIUEHT HAIPsLKEHU Ha ydacTke craduinsanuu (ot —0,05 1o

+0,2 %/ °C).

K mosryripoBoIHUKOBBIM /IM0/1aM OTHOCATCS: (POTOAMOM, B KOTOPOM B PE3YJIbTaTe OCBEIIEHHS P-N-
[Iepexo/i1a MOBBIIAETCSI 00paTHBIN TOK; CBETOMO/], B KOTOPOM B pEXUME IIPSIMOIO TOKa B 30HE P-N-
repexo/ia BOZHUKAET BUAMMOE WIH HH(paKpacHOE U3Iy4EeHHE; BApUKaIl, B KOTOPOM HCHOJIb3YyeTCs
3aBHUCHUMOCTb €MKOCTH P-N-TIepexo/ia OT 0OpaTHOTO HANpsKEHUsI, IpeIHa3HAuEeH JJIs1 IPUMEHEHUS C
ANEKTPUYECKH YIPABIIEMON EMKOCTBIO.

CBeToauo bl HaXOAT MPUMEHEHHE JUTsl HU(PPOBOM MHIANKAIIMU B U3MEPUTEIbHBIX IPUOOpax, B
Hapy4HbIX YacaxX, MUKPOKAJIbKYJISITOpaxX U APYrux npudopax. GoToaAu0 sl UCHIOIb3YIOTCS B COTHEUHBIX
Oarapesix, IPUMEHSIEMbIX Ha KOCMHUYECKHUX KOpaOJiX U B FOXKHBIX pailoHaX 3eMHOTO HIapa.

YcnoBHble rpaguueckre 0003HaYeHHs MOTYIPOBOAHUKOBBIX TUOI0B IPEJCTaBIIEHbI Ha puc.l
2 & é d
FPae.58. Vemoewee rpadesecse oSosHAYE HILT NI IO B0 MHHEOEEDE IHO O0E:

@ — EEHTHITEHOTD MO Ma; & — CTA0 HIHTPOHA, & — FAPHEATA, £ — o TomHOmA,
d — CEETOIHOMA

g

}:-. 3]

Lan

Doz 1 Bonwr-znmmaqess IEpeyTemocTion

P-rmape oz Dz 3. Bommo-anmefszs

[Topsinok BeIMOTHEHHS pabOTHI:

1 TIpoananuzupoBats paboty u BAX nuona, cTabuiauTpoHa U AUOJHOTO TUPUCTOPA.
2 3anucaTh BBIBOJBI B OTUET
OTBeTUTH Ha BOMIPOCHI:
1 UTo Ha3bIBaIOT MOJYIMPOBOJHIUKOBBIM JTUOJIOM U CTAOUITUTPOHOM.
2 OCHOBHOE CBOMCTBO AHOJA.

3 I'ne HCIOJIB3YIOTCA JUO/bI, CTa6I/IHI/ITpOHLI, (bOTO,Z[I/IO,[[LI, CBCTOOUObI U BapUKaAIIbI.



JlabopaTopHas pa6ora Ne 7. McciienoBanue yCHJInTe s HANPsKeHUIl HA TPaH3HCTOpe
(2 yaca)

Heab padorsl: MccnenoBanue ko3 duimenTa yCuaeHus Mo HAMPsHKEHUIO YCHIIMTENIS B CXeMe ¢ OOIHUM
OMUTTEPOM.

Teopernyeckasi 4acThb.

Haubouee pacipocTpaneHHast cxeMa IpeABapUTEIbHOTO KacKaia yCHIICHHUS Ha TPaH3UCTOPE
IpesicTaBieHa Ha pucyHke 1. BXo1HOM curHan nocrynaer oT HCTOUYHUKA HAIPSDKEHUS, UMEIOIETOo
BHyTpEHHee conpoTuBiieHue Rb.

Paznenurensubie kouaeHcaTopsl C1 u C2 ciykat Jyisi HE3aBUCUMOTO CO3/IaHUS PEKUMOB TI0
MTOCTOSIHHOMY TOKY B MOCJIEZIOBATEIbHO BKIIFOUEHHBIX KacKaJaxX YCUJIUTENS U CBSI3U UX MEXAY cO00i 1o
MepeMEHHOMY TOKY ycuiimBaemoro curtana. Pesucropel R1 u R2 sBisitorcs 6a30BbIM JenuTeneM,
o0ecreunBaroIIMM [TOCTOSIHHOE HAIIPsDKEHNE Ha SMUTTEPHOM Iepexojie padoueit Touke. Pesucrop Re
MpeHa3HayeH /15l o0ecreueHus: pekuMa 1o NOCTOSTHHOMY TOKY B KOJIJIEKTOPHOM LIETIM TPaH3UCTOpa, a
pesuctop Re — a1 sMuTTepHOM cTabmIn3anuu paboyei TOUKH B AUarazoHe TeMIeparyp.

Conpotusienue konaeHcaropa Ce, ciiykaliero A IIyHTUPOBAHUS PE3UCTOpa B LIeNK AMHUTTEpa Re o
MEPEeMEHHOMY TOKY Ha HU)KHEW 4acTOTE YCHJIMBAEMOTI'0 JHAIa30Ha, J0JKHO ObITh 3HAYUTENLHO MEHbIIE
conpoTtuBiieHus pe3ucrtopa Re. Tak Kak ¢ MOBBIIIEHHEM YaCTOThI CONPOTHBIEHNE KOHAeHcaTopa Ce
YMEHBIIIAETCS, MOKHO CUYUTATh, UYTO HAMPSHKEHUE SMUTTEPA MMOCTOSHHO.

[lepemeHHBIE COCTABISIONINE HANPSHKEHUI HA BXOJIE M BBIXOE IPOTHBO(hA3HBIC, T.K. KACKa/l YCHUICHUS
Ha TpaH3uctope ¢ OO u3MeHseT (MHBepTUpYeT) (ha3y BXOJHOTO CUTHAJIA HA TTPOTHUBOIIOIOKHYIO.

KoadduimenT ycunenus no HanpsKeHUIO ONpeesieTcss OTHOMIEHHEM aMIUIUTY/] BBIXOIHOTO

cuHycouanbHoro Hanpskenus ko xoguomy: Ky = Ugprx / Upx
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Puc 1. Cxema ycunurensHoro kackazna ¢ O0.

ITopsinok BbINOJHEHHS PA0OTHI:
a. 3auKCUpPOBAThH B OTYET CXEMY.
6. Kpatkue BbIBOIBI O paboTe CXEMBI



B. OTBETUTH HAa BOIIPOCHI:

1. Kak Bauser 3HaueHue conpotuBieHus R1 puc.l Ha pexxum paboThl TpaH3UCTOpA?

2. Kakyro ponp urpaet conporuBieHue R B menu smutTepa A1 cTabUIbHOCTH PabOTHI
CXeMblI?

3. Kak 3aBucut k03pHpUnmeHT yCHiIeHns KacKaa OT BEIMYUHBI CONTPOTHBICHUS RK?

4. TloueMy c yMEHBIIIEHUEM BEIMYUHBI eMKOCTH C3 yCHJIeHHEe KacKa/la YMEHbIIIaeTCs ?



