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OBIIIME TPEBOBAHNMA

CTyeHTBbl JOJDKHBI SIBIISATbCS Ha 3aHATHUS, M3Y4YMB HEOOXOAMMBIC pa3Jeibl
JIEKIUN 1O JaHHOW JUCUHUIUIMHE, B Yachl, MPEIyCMOTPEHHbIE OOIIEMHCTUTYTCKUM
pacrncanueM 3aHsATU. Bxoa B maGopaTopuio, a TakKe BBIXOJ M3 HEE pa3peracTcs
JUITh B TEUCHUU TIEpEPhIBAa MEXKIY 3aHATUAMH. B mabopaTtopuu CTyIEeHT H3ydaeT Ty
nabopaTopHyo paboTy, KOTOpas HaMe4eHa 1Mo rpaduky.

[Ipexne dyem HayaTh pabOTy, OH JOJKEH O3HAKOMHUTCS C OMNHUCAHUEM
naboparopHoil paboThl. B xome pabOThl CTYAEHT MOJDKEH JAeiaTh HEOO0XOIUMbIE
3aMKiCH B YYCHUUECKOU TeTpaau. PacdeTsl JOKHBI OBITH BBITOTHEHBI B cucteme CU u
no ECKJ/I.

[To mponenanHbiM paboTaM KaxkabIM CTYIAEHTOM odopmisieTcs otyeT. OTYeT 1o
nabopaTopHOil paboTe 3aBepsieTcs MpernojiaBaTtesieM, BeayIIUM Ja0opaTOPHbIE
pabotel. Cnadya OTYETOB MPOU3BOJIUTCS B WHAUMBHUIyaIbHOM Tmopsake. [Ipu stom
CTYJIEHT JOJIKEH 3HATh 3aJla4d U 1IeJb MPOBEJICHHON J1abopaTopHOil paboOThl, YMETh
OOBACHUTH pe3yJibTaThl PACYETOB U OTBETUTh HA KOHTPOJbHBIE BOMpPOChl. OTuer
BBITIOJIHSIETCST Ha JucTax ¢opmata A4. OOpaszell TUTYIBHOTO JIMCTAa MPUBEACH B
MPUIIOKECHUH.

[TPABUJIA TEXHUKU BE3OITACHOCTU

[Ipn BbIMOSHEHHMH Ha0OPATOPHBIX PabOT HEOOXOAMMO COONMIOAATh OOUIYIO
MHCTPYKIIMIO MO0 TEXHUWKE O€30MacHOCTH MpU MPOBEIECHUHU JTa0OpaTOPHBIX PadOT Ha
kadenpe IIY. MHCTpyKTak MO TEXHHUKE OE30MACHOCTH MPOBOAMUTCS TEpe] HadaaoM
7abopaTopHBIX paboT, O YeM JeNiaeTcs 3aluch B )KypHaJe.

Paboty ciegyer mpoBoAMTh Ha CBOEM paboueM MecCTe, He OTBJIEKash BHUMaHUS
CTYJICHTOB, BBIMOJHSIONIUX JpYrue JabopaTopHble paboThl, 0COOEHHO pabOThI Ha
UCIIBITATENIbHBIX CTCHIAX.



JlabopaTopHasi padora Nel
HccnenoBanue yCHIUTENS TOCTOAHHOTO TOKA

Hensp paboThl — U3yuyeHUE MpUHITUIIA nerCcTBUS
nuddepeHnuanbHoT0 yeuiautenas moctossHHoro Toka (YIIT) m mpumoOpereHme
HABBIKOB €ro OaJaHCHUPOBKHU; CHSITHE M AHAJIU3 aMIUIUTYJHBIX XapaKTEPUCTHUK
(puc. 77).

[TosicHeHus. YcunuTenu NOCTOSIHHOTO TOKa MpeJAHa3HAYEHBI ISl YCUJICHUS
CUTHAJIOB B Jauamna3oHe 4actoT oT /=0 (mocTosHHBIM TOK) 10 HEKOTOPOI

MaKCHMAJIbHOH 4acTOTHI /", 0GBIYHO OIpeneNsieMOll YaCTOTHBIMH CBOHCTBAMH
TPAH3UCTOPOB. DTa 4YACTOTAa MOXET JOCTUraTh coTeH Mmerarepu. lIpocreiimas
cxema YIIT (puc. 78) wucnoib3yeTcss B KOMIICHCAIIMOHHOM CTa0UIM3aTOpE
HanpsokeHus. [Ipy HOMUHAIBLHOM BXOJHOM Hampspkenuu Us crabuiamsaTtopa Ha
3JIEKTpOAaxX TpaH3ucTOpa V7 Takxe yCTaHaBIMBAIOTCS HOMHHAJbHBIC
nHanpsoxeauaVsve, Vsvig Bivr Hanpsixenue Usvrco3gaeTcs mapaMeTpUUYEeCKMM CTa-
OMIM3aTOpOM Ha cTabUIUTpoHE VDU HE 3aBHCUT OT BXOJHOTO HAmMpshKeHHs Us, a
Hanpsoxenus Usvru Vv nsmensrorcs. Bxognoe Hanpskenune YIIT Usvrapnsercs
YacThI0  BBIXOAHOTO  HampsukeHus “Usscrabunusaropa(raec=BER2/(RI+R2)
ko3pdunuent genenus penurensRIR?)  Konnekropunoe wnanpsoxkenune Ukvt
yIPAaBISET PETYyIUPYIOIIUM TpPaH3UCTOpOM cTabunu3atopa (cMm. puc. 54).Ecnu
M0  KakoW-mubo  TpHYMHE  BBIXOJAHOE  HampspkeHue UmxcTabumanusaTopa
U3MEHUJIOCh, MI3MECHUTCS W HampsiKeHUE Ui, HAIPUMEP TOSBUTCS MPHUPAIICHUE
HanpsokeHusTAUs,  Tlpu  sToM 06a3oBeli  TOK TpaH3ucTopa V! yMEHBIIUTCS
HaAls=AUs/hisa KONIEKTOPHBIH — HaM «=BhssAls=hysAUs/his i, cieoBaTeNnbHO,
YBETMYHUTCS  KOJUIEKTOpHOE Hampspbkenne Ha AUx=ALRx. D10  Hampsike-
HueAUxgaBnsercs BBIXOJHBIM HaMPS)KEHUEM VIIT, BBI3BIBAIOIIUM
KOMIIEHCUPYIOLLIEE H3MEHEHHUE DJIEKTPHUYECKOTO COCTOSIHHS PETryJIUupYIOLIETO
TpaH3UCTOpa cTabuiIu3aropa.

B paccmarpuBaemMom ciydae mnpu-+AUsma Beixoge YIIT mosBmsercs—AUs,
CIMOCOOCTBYIOIIEE YMEHBIIEHHIO 0Aa30BOTO TOKa PEryJIMPYIOLIEr0 TPAH3UCTOPA,
YTO PABHOCUJIBHO YBEJIHWYEHHUIO COMPOTHUBICHUA MPOMEXKYTKAa KOJJIECKTOP
OMHUTTEP, MNPUBOMASAMIETO K  YMEHBIICHUIO  BBIXOJHOTO  HANPSKEHUS
crabuiuzaTopa Vs

Kospdunuent ycunenus nanpsoxkenust YIIT onpenenstor mo popmyiie

K = AUx/AUs = Rxha13/hi15.

CnenoBarenbHo, n3MeHeHUEe BXoaHOTo HanpsikeHusa YIIT BeizeiBaeT B K pas
0oJbllIee U3MEHEHHUE €TO BBIXOJHOTO HANPSKECHUS.

Kpome Ttoro, VYIIT MokeT ycHIuMBaTh IEPEMEHHOE HANPSIKECHUE 10
HEKOTOPOM TPEAEIIbHOM 4YacTOThI, KOTOpas ONpEAeNsIeTcs YacCTOTHBIMHU
CBOMCTBAaMHU TPAH3UCTOPOB, YTO OCOOEHHO BaXHO B cTabuiauzaropax,
paboTaroImmux Ha CXeMY C UMITYJbCHBIM NOTPEOIEHUEM.
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Ha Beixone YIIT mosgBnsercss CUTHAJI Ja)Xe B TOM Cllydae, €CJIM Ha BXOJE
ero HeT. OTO sBJECHHE, Ha3blBaeMoe JAperdomM Hylsd, MOPOSBISETCS
HECTaOUJILHOCTBIO BBIXOJHOTO HampspkeHus. [peid Hyns npencraBiaseT coboi
JIOKHBIM BBITOJHOW CHUTHAJ, NPUYUHOU KOTOPOro ABJACTCA He BXOJOHOU
curtHai, a BozaeilctBue Ha cxemy YIIT pecrabunusupyromux QaxTopos,



Hanbosee Cephbe3HbI U3 KOTOPBIX — H3MEHEHHE TEeMIIEepaTypbl OKpYKarollen
Cpeabl, BIUSIONIEE Ha BCe 0€3 BKIIYEHUS DJIEMEHTHI. YCTPAaHUTh WIIH
NOJIHOCTHhIO CKOMIIEHCUPOBATH 3TO BIUSHUE HEBO3MOXKHO.

Tak, B VIIT, nmokazaHHoM Ha puc. 78, ¢ poCTOM TeMIle- >aTypbl M3-3a
YBEJIIMYEHHUS, TOKA KOJUIEKTOPA YMEHBIIAETCS OTPHULATEIBHOE KOJUIEKTOPHOE
(BBIXO/IHOE) HAMNpPSKEHUE, YTO PABHOCHIILHO MOCTYIUIEHHIO Ha BXOJl CUTHala
OTpHUIIATEIbHOW MOJSPHOCTH. Jlpeid BBIXOAHOTO HANPSIKEHUS MOMXKET OBITh
CKoMIeHcHpoBaH moaadeil Ha Bxon YIIT curHama HEOOXOAMMBIX 3HAYCHHS U
NOJAPHOCTH, HaszpiBaemMoro npeiipom nyns, IlpuBenennbiMm ko Bxony VYIIT.

3Has a0COJIIOTHBINA BBIXOJAHOU Jpeiid Ay KOd(DGUIMEHT YCUTICHUS HANPS)KEHUS
K, MoxxHO ompeaenuTs mOpuBeacHHBIH Apeid 8=A/K. TlpuBeneHubli apeid
onpenenser 4yBCTBUTENbHOCTh YIIT, T. €. MUHUMaJbHBIM CUTHAJI Ha €ro
BXO/JI€, KOTOPBIM OyJeT pa3nuvyumM Ha Bbixoje. Tak, eciau mpuBeACHHBIN Ipend
IpU BO3JCUCTBUU OMPECICHHBIX JeCTAOMIU3UPYIOMUX (HAaKTOPOB COCTABISET
100 mxB, nomaBate Ha Bxoa YIIT curnan 1 mMxB He mMmeeT cMmbIicia — OH
norepsiercss Ha QoHe apedda. CurHan xe, COU3MEPUMBIM C MPUBEICHHBIM
nperdom, Oyner 3amereH Ha Beixoge. CrnegoBaTelibHO, CHHUXKEHHE
NpUBEAECHHOTO Jpeida CONMpOBOXKIACTCA TMOBBIIICHUEM YYBCTBUTEIBHOCTH
VIIT.

Jns ymenblieHusi apedda HydIs HUCMOJb3YIOT NapajlieJbHO-OalaHCHBIC
VYIIT (puc. 79), koTopble COCTOSIT U3 JBYX OJUHAKOBBIX KAacCKajoB,
napajjielibHO MOJKIIOYEHHBIX K HMCTOYHHKY mnutanusa E. Ilepen nHauamom
paboter YIIT GanmancupyrooT Tak, 4TOOBl MOTEHIHAJIBl BXOAHBIX | U 4 U BBI-
XONHBIX 2 W 3 3aXHUMOB OBUIM TMOIMAapHO OJMHAKOBBI. IDTO COCTOSHHE
COOTBETCTBYET OTCYTCTBUIO BXOJHOI'O CUTHAJIA.

KonnektopHbie 1menu TPaH3UCTOPOB 0O0Pa3ylOT MOCT, BEPXHUMU IJICUYAMU
KOTOPOTO SIBJIIIOTCS  PE3UCTOPBI R3 ¥ RS OAMHAKOBBIX COIPOTUBIICHHUU, a
HIOKHUMH— TPOMEKYTKHA KOJUIEKTOP — OMHUTTEP TPaH3UCTOPOBVTI u VT2,
BKJIIOUEHHBIE ITOCJIEA0BATEIBHO pe3UCTOpaM R4 u R6| cONMPOTHUBIEHUS KOTOPBIX
00bIYHO HeBeIUKU. CONMPOTUBICHUS HUXKHUX TIJIEY MOCTA MocJie OallaHCUPOBKHU
CTAHOBSITCS OJMHAKOBBIMU.

[Toxg nedicTBHMEM BXOJHOTO CHrHaja (B OmpOCTeHIleM cliydyae ero moaarT
Mexay 3akuMaMu 1 u 4) 6a30BbIH TOK OJHOTO U3 TPAH3HCTOPOB YMCHBINACTCS,

IpyU HSTOM COINPOTHUBJIECHUE €r0 MNPOMEKYTKA KOJUIEKTOp — OMUTTEP
YBEJIUYUBAETCS, OJHOBPEMEHHO 0a30BBIM TOK JAPYyroro TpaH3UCTOpa yBe-
JUYUBAETCA, a CONPOTUBIEHUE €ro IMPOMEXKYTKA KOIJIEKTOP— DSMHUTTEP

yMeHbllaeTcsi. bamanc MocTa HapymaeTcsi U Ha BBIXOJE CXEMbl MOSIBISETCS
curHaj. BXonHOW CUrHalm MNPOTHUBOIIOJOXHOU TOJSIPHOCTH  BBI3BIBAET
MOSIBJICHUE HA BBIXOJI€ CXEMbl CUTHAJIA TAK)X€ MPOTUBOIOJOKHON MOJIAPHOCTH.
Takum o0pa3oM, BBIXOJHOW CHUTHAJT CONCPXKUT HUH(GOPMAIUIO HE TOJBKO O
3HAYEHUM BXOJHOTO CHUTHajia, HO M O ero 3Hake. [Ipu mosHON cUMMeETpuu
CXeMbl JApeiidpbl BBIXOIHBIX HAMPSXKEHUN OTACIBHBIX KackKaJaoB OyAyT
oauHakoBhl. [loTOMy Ha Harpyske, MOJAKIIOUYEHHON K 3axumam 2 u 3, npeiida
BooOIIE HEe OyaeT. B peanbHbIX cxemax apeitd EbixoaHOTO HAIpS)KEHUSL BCE KE



HEI6JHOI[EICTC$I, OJHAKO OH 3HAYMUTCJIBbHO MCHbBIIC, YCEM B CXCMC, MMOKa3aHHOMN Ha

puc. 78, a.

Uccnenyemuiii B ganHoit pabotre VYIIT (cm. puc. 77) BBINOJHEH MO
napa’nielibHO-0allaHCHOU cXeme. Takune YIT Ha3bIBAIOT TaKXe
nudepeHuanbHbIMU, MMOCKOJIBKY ux BBIXOJTHOE HAIpSI)KECHUE

NPONOPLUOHAIBHO PA3HOCTH IMOTEHIIMAT0B BXOJIOB.

Haunyumieit ¢ Touku 3peHuss MUHUMalbHOTO Apeiida sBasiercs cxema YIIT
C CHMMETPHYHBIMM BXOJOM M BBIXOJOM. BXOnHON curHanm mnonxaercs Ha
M30JIUPOBAHHBIE OT KOpIyca 3aXKUMbl | U 4, a BBIXOJTHOW CHHUMAETCS TAKXKE C
M30JIUPOBAHHBIX OT Kopmyca 3axuMoB 2 u 3. Pexmm 0a30BeIX 1enei
TPaH3UCTOPOB obecnieunBaeTcs OJMHAKOBBIMU JNEIIUTEIISIMU
HanpsokeHust RIRZ yRIRIO, HanpsikeHUS SMUTTEPHBIX MMEPEXOI0B 00pa3yloTcs Ha
pe3uctopax RZuR10. Pesuctop R4ciyxut pans OalaHCUPOBKU CXEMBl —
BbIpAaBHUBAHUS MOTEHIIMAJIOB Ha 0a3ax TPaH3UCTOPOB. B KOJJIEKTOpHBIE LIEMH
BKJIFOUEHBI UMEIOIINE OJUHAKOBBIE CONIPOTUBIICHUS PE3UCTOPHIRS 1 RS,

[ToreHunoMeTp RS mpeqHA3HAUYEH JUISI YCTAHOBKHM HyJs Ha Beixoae YIIT
IpU HYJICBOM BXOJHOM curHaie. lloTeHrmomMeTp ROCITY)KUT ST BBITTOJTHEHHUS
AHAJOTUYHBIX (QYHKIUH U, KPOME TOTO, JJIsI BhIPABHUBAHHUSA HEOJUHAKOBBIX
COINPOTHUBIICHUH SMUTTEPHBIX 00JacTell TPAH3UCTOPOB U CO3AaHUS HEOOJBIION
no riyoune OOC, nONOJHUTENbHO CTaOUIU3UPYIOUIEH PEXUM TPaH3UCTOPOB.
PesucTtop R7 mpenHa3HayeH A SMUTTEPHOM cTabunu3amuu pabdoyux TOUEK
TPaH3UCTOPOB, 4TO CHHXKAET npeid HYJIA. Hanpsxenue
ucToyHuka F2rmoa0uparoT Tak, 4TOOBI MOTEHIMABI YMUTTEPOB TPAH3UCTOPOB
ObLIM OJIM3KHU K HYJIIO0, @ CAMH TPAH3UCTOPHI HAXOJUIIUCH B aKTUBHOM PEXHUME.
[Ipu BhIOJHEHUH PabOThl HANpPSKEHUE UCTOUYHUKA £2 monOuparoT Tak, 4ToObI
HamnpsDKeHWE HCTOYHHMKA Lipacmpenensiioch MOPOBHY MEXIY MNPOMEKYTKaMHu
KOJUIEKTOP — BMUTTEP TPAH3UCTOPOB U PE3UCTOPAMHU B KOJUIEKTOPHBIX LIEISX.
I[Ipyu wucnoONb30BAaHUM TPAH3UCTOPOB C OJWHAKOBBIMH MapaMeTpaMu H
pe3ucTopoBRI = R9 R2= RI0yR3=R8cxema  mocine  OGalaHCHUPOBKH  OyJeT
CUMMETPUYHOM, a Apeldbl NOTEHUUATOB KOJJIEKTOPOB TPaH3UCTOPOB —
OJMHAKOBBIMH.

CnenoBatenbHo, nApeid Hydass Ha Harpy3ke, BKJIIOYEHHOW MEXIY
KOJUIEKTOpaMH, OyJeT paBeH HYJIO, TaKk KakK MpeicTaBisieT co0OW pa3HOCTh
npeiioB 0OAMHAKOBBIX MOJOBUH YCUTUTES.

[lepen Havamom paboOTHl cxema JOJDKHA OBITh cOajaHCHUpPOBAHA, JJIS YETO
HEO00XOIMMO:

YCTAHOBUTD JBUXKKU MOTEHIMOMETPOB RY ROyR6p cpennee monoxenue;

NOJKIIOUUTh K THe3xaM 2 M 3 CcXeMbl BOJBTMETP C TpeAeiIbHBIM
3HAaYeHHMEM IIKajbl, paBHBIM £2, u 3akoporuts rHesga 1 um 4 ycTaHOBHTH
NOTEHUIUOMETPOM RoHysieBoe HamnpsbkeHue Ha Boixole YIIT, omHOBpeMeHHO
nepekiaoyvas BOJBTMETp Ha Bce 0Oojiee  4YyBCTBUTEJIbHBIE  MPEJENb
(moteHomMeTp R6 UCHONB3YIOT NpU peryaupoBke Bapuanta 1 cxemsl YIIT nHa
MUHUMAaJIbHBIN Apeid B Auana3zoHe TeMIepaTyp; OH MOXKET ObITh MCKJIIOUEH, a
BCE THE3/la JJIs €ro MOJKJIIOYEHHS 3aKOPOUYEHBl; B paboTe MCCIEAYETCS TAKKe



BapuaHT 2 cxembl YIIT, Korga ycTaHOBKY HYJsS BBIIOJHSIOT MOTEHIHUOMET-
pOM R6., a MOTEHIIMOMETP RI MCKITIOYAIOT);

packopoTUTh BXOIbl 1 W 4, BOCCTAHOBUTH MOTEHUUOMETPOM R4HyJeBOE
HAIps)KEHUE HA BBIXO/JIE;

3aKOpPOTHUTH CHOBA THe3/1a 1 U 4 ¥ Npu MOSBJICHUU HAIPSKEHUS Ha BBIXOJIE
MOBTOPUTH OAIAHCUPOBKY B TOM € MOCIEN0BATEIBHOCTH.

[Ipy moakdOYEeHUM K THE3Ay | TMOJOXKHUTEIBHOTO MOJKCAa HCTOYHHUKA
BXOJIHOTO CHUTHaJIa, a K THEe31ly 4 — OTpHUIaTEIbHOTO TOK OyAeT MPOXOIUTH IO
nenu: ree3no 1, 6aza— smurrep V7! R6(ecnu OH ecTh), sMuTTEp — Oasa V72,
rHe3710 4. DTUM TOKOM TpaH3UCTOP VTIOyJaeT 3aKpbIBATHCSI, U OTPUIATEIHLHOE
HalpsDKEHUE Ha €ero KOJUIEKTOpPE HadyHeT pacTh, a TpaH3uctop V720yaet
OTKPBIBAaThCS, U OTPULIATEIbHOE HANPSIKEHHE Ha €ro KOJJIEKTOpPE HAa4YHET
yMeHbmaTbess. CrnenoBaTelbHO, BOJBTMETP [UISI HM3MEPEHHUS BBIXOJHOTO
HanpsOKEHUs IPU yCTAaHOBJIEHHOM IOJSIPHOCTH BXOJHOIO CUTHAjla CIEAYyeT
HOJKJIIOUHUTH IIIOCOM K THE31Y 3, @ MUHYCOM — K THE3Aay 2.

[Ipu HEKOTOPOM BXOJHOM CUTHajie TpaH3uctop V7/HauHeT 3aKpbIBaThCS, a
TpaH3ucTop V720KaXeTcsi B PpEXKHUME HACBIMIEHUSA, T. €. NPEKpaTUTCH
BO3J€elicTBME BXoaHoro cur"ana Ha YIIT. DTOMy COCTOAHHIO CXEMBI
COOTBETCTBYIOT ~HampskeHus T Umxmay —UVssmax(puc.  80), orpanmumBaromue
JVHEWHBIM y4YacTOK aMIUIUTYJHOM XapaKTEpPUCTHUKH, B Ipeaeaax KOTOpPOro
KO3(p(HUUIHMEHT YCUIECHUS HANIPSIKEHUS MMOCTOSIHEH, T. €.

K = Unuxmm/qumax- (41)

Ocob6ennocthio cxembl nuddepenuunanbaoro YIIT saBasercs oTcyrcTBHE
BHyTpukackagHo OOC mnpu BKIIOYEHUH B OOIIYI0 OSMUTTEPHYIO IEMb
pe3ucTopa R7, cCONpOTUBIECHUE KOTOPOTO OMPEAEINISETCS TOJBKO HampsSKEHUEM
WCTOYHHUKA MUTAHUSA Ee.

IHopsinok BbINMOJTHEHUS PadOThI

1. Berueptuth Taba. 36 u 37 nis CHATHUS aMIUIMTYAHBIX XapaKTE€PUCTHK
VIIT (mns BapuantoB 1 m 2 cxembl YIIT rHe3ma mis MOAKIIOYECHUS
COOTBETCTBEHHO PE3UCTOPOB RY WM R6 3aKOpayMBaIOT) U KOOPAMHATHBIE OCHU
(puc. 81) pus ux moctpoenus (Macmrab mo ocsam: Vs=— B 1 cm 0,2 B;

Usx— B 1 cm 2 B).

2. Boiueptuth Tabn. 38 mus 3anucu pexxumoB TpaHzuctopoB YIIT mo
NOCTOSHHOMY TOKY.

3. 3apucoBaTh CXEMY HCCIEAYEMOTO YCHJIUTENS MOCTOSIHHOTO TOKa (CM.
puc. 77), cobpaTh ee BapuaHT 1, moJb3ysAch rpa@uuecKUMU 0003HAUYCHUSIMHU Ha
CMEHHO# maHenu 87/1-01/17 CHATh AMILIUTYIHYIO XapaKTEPUCTHKY U 3aHECTH
pe3yJbTaThl U3MepeHui B Tab. 36.

4. CoOpatp Bapuant 2 cxeMbl YIIT, CHATh aMINIUTYAHYIO XapaKTEPUCTUKY
JUIST TpeX 3HAYEHHHl KOIUICKTOPHBIX pE3HATOPOB, B3aHECTH pPe3yIbTAThI




u3MepeHuit B Tabin. 37 U U3MEPATh PEXKUMBI TPAH3UCTOPOB MO MOCTOSHHOMY
TOKY, 3aHOCS pe3yJbTaThl U3MEpeHUH B Tabm. 38.

Tab6aunma 36
Bxoaunoe nanpsikenne Ugy, B o1(02103(04]1051] 061 0,7
BxoaHol TOK /4y, MKA
BrixogHoe Hanpsixenne Ugyy, B
Ta6baunua 37
Bxoanoe nanpsxenue Ugx, MB 10 20 | 30 40 50 80 | 100
BxoaHo#t Tok [y, MKA, | |
PH CONPOTHBJIEHHH pe3u- | 2,4
tTopoB R3 = R8, kOm 4,3
BIXOZHOE  Hanpsxenue | |
Joux, B, npu conpotusye- | 2.4
HH pesucropoB R3 = R8 | 4,3
Om
Ta6auua 38
ConpoTus/ieHne peauctopon R3 = RS, 1 2,4 4,3
KOm '
Hanpsaxenne nurtanua E, B
€XXHM TpaH3ucropa, B Ug
[ VTI Uk
Us
Us
VT2 Ux
Us

5. Iloctpouts ammiutynHsle xapakrtepucTuku YIIT B KO- KOpAMHATHBIX

ocsx (cm. puc. 81).

6. Bperuncaute kodpduiuenTsl ycuiienus HanpspkeHus YIIT agns aByx

BapHAHTOB CXEMBbI, MMOJIB3YsCh hopmyioi (41).

MeTomnueckue yKazagusi



1. [Ipu BBITIOJIHCHU U paboThI UCTIOJB3YIOT: Rl = RI = 12
KOM; R2=RI0=620 Owm;RS=R8= 1; 24: 43 xOm;Ri= 22 kOwm
(mepeMeHHBbIN); RS = 1 kOm (mepeMeHHBIN); R6 = 470 Owm
(mepemennsiit); R7=510 Om, 1,2 u 2,4 xkOwm;VTiuVT2 — tpanszuctopsl KT361A;
o0nok-mepexonauk [13.

2. [lepBoIit BapUaHT CXEMBI cobupaior, UCIOJIb3Ys: RI=
= RI=12xkO0Om; R2= RI0O= 620 OMm;R3=R8= = 43 xOwm;Réi= 22 kOm
(mepeMeHHBII); RS 3aKOpauMBaIOT ¢ MOMOINBIO OoKa-nepexoquuka I13;R6= 470
OwMm (nmepemeHHbIl); R7= 2 4 kOwm;

E\—  reHepaTop HampsiKeHUs H2CTeHa;

E:—  renepatop HampspkeHus [/ crenna;

ABM2 — y3mMepuTeNb BBIXOJIHOTO HampsikeHus Ha mnpenene «10 B» (mo mepe
0aJIJaHCUPOBKHU CXE€Mbl MPUOOpP MEPEKIIUYaIOT Ha Bce 00Jiee UyBCTBUTEILHBIC
npejaelibl; OKOHYATENIbHYI0 OallaHCUPOBKY Npou3BoAST Ha mpexaene «0,5 By;
HETOYHOCTh YCTAaHOBKHM HyJs Ha Bbixoge YIIT He momkHa mnOpeBbIIATH
MOJOBHHBI AejeHus mkaibl «0,5 By, uto cocraBasetr 10 mB);

ABO — u3mMmepuTenb BXOJHOTO HamnpspkeHus (Ha npeneisie «1 B» nns mepsoro
BapuaHTa cxemsl U «0,1 B» niist BToporo);

NB — wu3meputenp BXOJIHOTO TOKa Ha mpenene « IMA» (mepexitouarens 'NB
YCTaHABJIHMBAIOT B MOJOXKeHUE «['T 1 MA»);
I'T— TreHepaTop TOKAa CTEHJa — UCTOYHUK BXOJHOI'O CUIHAIA.

3. s CHATUA aMIUTATY THOM XapaKTEepUCTUKU CIenyeT

noakmounuTh: F'H2— x rtHe3gam ¢«—Ev»yu X5:THI— x rHe3gaM «+E»uX2;I'T— k
rae3gaMm 1 u 4; ABO — k rHe3gam X1 uX3;ABM2 — x rue3nam 2 u 3.

4. Jlna cOOpKHM BTOPOrO BapuUaHTa CXEMbl HEOOXOIMMO: OTKIIOYHUTH
pesuctop R6 m, ycTaHOBHB Ha ero MecTo OJOK- mepexoaHuk 113, 3akopoTuTh
COCJIMHUTEIBHBIM TPOBOJOM THe3da JJsi TMOJKIIOUEHHS pe3ucTopa Ré;
YCTaHOBUTB R,

R3=R8= 1 xOM u R7= 510 Om (mpuR3=R8=-- = 2.4 xOm pe3uctop R7= 1,2 kOwm,
a mpu R3 = R8= =43 kOM R7= 2 4 kOm).

5. HanpsokeHne UCTOYHWKA MUTAHUS E2TIpU BCEX M3MEPEHUSIX MOAOUparoT
TakK, YTOOBI HamMpsOKEHUE Ha KOJUICKTOpPaX TPaH3UCTOPOB IMoOcie OamaHCHPOBKH
ObIJIO paBHO TIOJIOBUHE HAMPSDKCHHS HMCTOYHWKA THTaHUS £, KoTOopoe
HeoOxoaumo yctaHoBUTh 1o B cTenna pasaeim 10 B.

6. PexuMbl TpaH3UCTOPOB MO MOCTOSHHOMY TOKYy u3MepsioT ABMI1 Ha
npenenax — usMepeHus<l0B» «5B»«25B>  y «1 By, mnogkmodas  ero
3QKHMaMH ¢+» H«—>» COOTBETCTBCHHO K rHe3ayX?um  HyXKHOH  TOYKE
HCCIEAYEMOM CXEMBI.

7. Jlng GanmaHCUPOBKH CXEeMBI HEOOXOJMMO: 3aKOPOTUTH THe3da 1 u 4,
TOOUTHCS MTOTEHIIMOMETPOM YCTaHOBKHU HYJA (RSUMR6) HyneBOTr0o HAMPSIKEHUS
Ha BBIXOJE;, IEPEKIIYUTh BBIBOJ OT 3axxuma «t» ABM2p ruesmo X4, OTKIIIO-
yuB ABM2 g ycraHOBUB mepekiatouarenem ABMInpenen wu3mepenus <10 B»;
yctaHoBuTh perymsitopom 'HI «I'py6o» Takoe HampspKeHHE HCTOYHHUKA E:Ha
BBIXOZE, NPH KOTOPOM Ha KOJUIGKTOpax TpaHsumcTopoB 6ymer mo —35 B.
banancupyroT cxemy Kak OMMCaHO B MOSICHEHUAX K paboTe.



8. Jlns moCTpOeHHsS aMILUTUTYIHBIX XapaKTepPUCTUK BTOPOTO BapHaHTa
cxembl YIIT HeoOxoaumo u3MeHuTh Macitad mo ocu Usp 10 pa3, T. €. B 1 cm
noJpkHO OBITE 0,02 B.

KoHTpoJibHBIE BONPOCHI

1. KakoBbl ocobenHocTu cxem YIIT?

2. Yto Takoe npend Hya?

3. Ilouemy yMmeHbIIEHHWE NPUBEACHHOTO Jpeida HyJIs COMPOBOXKIAECTCS
pOCTOM 4uyBCTBUTENBbHOCTH YIIT?

4. KakoBbl IPUUMHBI K OCHOBHBIE CIIOCOOBI yMEHBIIIEHUS Aperida Hys?

5. Kakue mapamerpsl TpaH3HUCTOpa 3aBUCAT OT TEMIIEpaTyphl OKPY>Karoliei
cpenpl?

12



HccaenoBanue cxeM Ha ONEePANUOHHBIX YCHITUTEJISIX
JlabopaTtopnasi pa6ora Ne2
HccnenoBanue cxeM HHBEPTHPYIOIIET0 H HEMHBEPTHPYIOIIEr0 YCHIIUTe el

Lens pa®oThl: M3yYEHUE MPUHIUIIOB PAOOTHI, OCHOBHBIX CXEM BKIIIOUCHHS U
OCHOBHBIX MapaMETPOB onepauroHHbIX ycuurenei (OY).

Iosichennsi. OmnepauuMoOHHBIM  YCHUJIUTEJIIEM  HA3bIBA€TCA  YCTPOKMCTBO,
MIpEHA3HAYEHHOE JJI1 BBINOJIHEHWS MAaTEMaTUYECKHUX Olepaluil C aHaJIOrOBBIMH
CUTHAaJaMH, UMEIOIIEe HCKIIOUYUTENBHO BBICOKUN KOI(PPHUIIMEHT yCUJICHUS, OYCHb
0OJBIIOE BXOAHOE H MaJO€ BBIXOJAHOE CONPOTUBIEHUWE W BBIIIOJHEHHOE B
MUKPO3JIEKTPOHHOM UCIOJIHEHHUU.

Tepmun  "onmepauMOHHBIA  yCWUIMTENL"  BIEpPBBIE  KCIOJIB30BaH B
BBIYUCIIUTEIBHON TEXHUKE, TIE OH OTOXIECTBISETCS C TMOHATHUEM ''pEelIarolInii
yewiutens". C 3TUMU TEpMUHAMU HEU3MEHHO CBS3BIBAIIMCH MAaTEMAaTHUYECKHE
omepanuu: CyMMHpoBaHus, AudGepeHIIUupPOBaHNs, HWHTEIPUPOBAHUS, KOTOpPbHIC
YCHJIUTENh MOT BBITIOJIHATH 32 CUET BBEACHHS OTPHUIATEIbHOW OOpaTHOUN CBS3U
(OOC) omnpenenenHoro Buaa. B HacTosee BpeMs CMBICI JSTOTO0 TEpMHUHA
CYLIECTBEHHO paCIIMpPWICA M HECKOJbKO u3MeHwWwiIcA. [lox onepanuoHHBIM
YCUJIUTEJIEM TIPUHATO T[IOHMMATh YHHUBEPCAIbHBIA  DJIGKTPOHHBIA YCHUIIUTEID,
KOTOPBIA MOXET BBINOJHATh CaMble pa3iMyHble (QYHKIUMU U TMO3BOJsET 0e3
HapylIeHUus: ero padboTocrnocoOHOCTH BBOAUTH oOpaTHyio cBsi3b (OC) pa3iu4HOro
THUIIA.

B nacrosimee Bpemsi OV BBINOJHSAIOTCS, KaK MPaBUJIIO, B BUIE€ MOHOJIUTHBIX
MHTETPAJIbHBIX MHKPOCXEM U 10 CBOMM Ta0apuUTHBIM pa3MepaM U CTOUMOCTH
NPaKTUYECKU HE OTIMYAIOTCS OT OTAECIBHO B3SITOTO TPAaH3UCTOPA.

brmaromaps npakTuyeckd HIeadbHbIM Xapakrtepuctukam OV  peamuzanms
pa3IMYHBIX CXEM Ha HMX OCHOBE OKAa3bIBA€TCS 3HAYUTENIBHO MpPOLIE, YEM Ha
OTeNbHBIX TpaH3ucTopax. [Toatomy OV BBITECHSIOT OTHENBbHBIE TPAH3UCTOPHI Kak
AJIEMEHTHI CXEM BO MHOTHX 00JIACTAX 3JIEKTPOHUKH.

XapaktepHoit ocobeHHocThI0 OV sBIsiETCS TO, YTO OH J1aeT BO3MOXKHOCTh
MOJIy4YNUTh OJIM3KOE K HYJIO BBIXOJAHOE HANpsSHKEHHE IMPU OTCYTCTBUU BXOIHOTO
curnazia. [Ipu 3ToMm noteHImambs 000MX BXOJ0B OyAyT OJIM3KHU K MOTEHIMATY BBIXO/1a
ycunutens. OTu cBoicTtBa OY MO3BOJSIIOT MOAKIIOYATh HArpy3Ky M HCTOYHUKH
BXOJIHBIX HAaIlpsOKEHUH, HE 3a00TSACh O pPa3feeHUH IMEePEMEHHOM M TOCTOSHHOM
COCTABJISIFOLTHX.

OnepallMOHHbIA YCUJIUTENb BKIIIOYAET B CBOM COCTaB OJWH WMJIM HECKOJIBKO
muddepeHnanbHbIX KackagoB ycuiurtened nocrossHHoro toka (YIIT), reneparop
CTaOWJIBHOTO TOKAa JJIi TMHUTAaHUS D3THUX KAacKaJoB M BBIXOJHBIE HMHUTTEpPHBIC
MIOBTOPUTENN  JUII  YBEJIWYEHUs  BXOJHOIO M  YMEHBLIEHUS  BBIXOJHOIO
CONPOTHUBJICHUS.

YcnoeHoe rpaguieckoe usodpaxerne OY K553V 12 nmpusenero Ha puc. 1.
Bxon A — MHBEPTHPYIOIINNA BXOJ.



Bxon B — HenHBepTupyronmm BXoz.

BriBoasl C — ny1s1 nojkimtoueHus apynosisipaoro MIT.

BriBoabl D — BBIBOABI 17151 MOAKITFOUEHUS LIETIEN KOPPEKIUU.
OV noapaznenstoTcs mo CIEAYIOMNM IPU3HAKAM:

1) OV obuiero npuMeHeHuUs

2) Momnsie OY

3) OV c ynpaBnsgeMbIMU NTapaMeTpamu

4) beictponeiictBytomue OY

> oo BbIX00

Un}— }C
B I

Fol— }D

Puc. 1

LUBbix

OcHoBHbIe mapaMmeTpsl OV nenarcs Ha CTATUYECKUE U TMHAMUAYECKUE.
K crarnueckum mapaMerpaM OTHOCATCS:
1) Hanpsixenue U1
2) Koappuuuent ycuieHus
3) BxonHoe conpoTHUBiIeHUE
4) IMotpebnsiembrit ot UI1 Tok miam norpediisemas MOIHOCTh
5) Koaddumuent ocmabnenust cuadazHoro curxajia [ab]
JIlnHaMu4yecKkue rmapamMeTphl:
1) CkopocTs HapacTaHus  BBIXOJHOTO  HampspkeHus. OHa  TOKa3bIBaeT
osicTposeiictBue OV [ B/MkC | (puc. 2).
Kn=AUssix/At [ B/MkC ]

Usx &

UBkix n_ _+

- -._.-.'.-n!

AU BrIX.

Puc. 2
7) AMIUIUTYTHO-4acTOTHasl xapakrtepuctuka (AYX).

OV umeroT k03QGUIMEHT YCUICHHS TOPSAIKA COTEH - ThICSY, MOATOMY IpHU
BBEJICHUU TTyOOKOH OTpULIATEIBbHON OOpaTHOW CBSI3M MOXHO MOJYYUThH MapaMeTphbl
CXEMBbI, KOTOPBIE 3aBUCST TOJIBKO OT BbiOOpa anemeHnToB OOC.

Tax xak OY umeer oueHb OONBIION KOIPGHHMUMUEHT YCUIEHHUS U JTOCTATOYHO
CJIOXKHYIO CXEMY, TO NpU paboTe Ha ONPEAENIEHHBIX YaCTOTaX BO3MOYKHO IOSIBICHUE



HEKeNaTeNbHbIX ()a30BbIX CIBUTOB, MPUBOSAIIMX K OOpAa30BAaHUIO MOJOKUTEIbHBIX
OC u, Kak ciencTBre, K caMOBO30YKIEHUIO YCUITUTEIS.

JInst  ycTpaHeHHs 3THX BO3MOMKHOCTEH IIPUMEHSIOTCS LENu KOPPEKLHH,
npeacTaBisiomue pasznuunble RC-nenouku. llenn koppeknuu Moryt OBITh Kak
BHEIIHUMH, TO €CTh IIPYM IIOMOLIM HABECHBIX JJIEMEHTOB, TaK M BHYTPEHHHMH, TO
€CTb BHYTpHU KopIyca MUKpocxeMbl. [IpuuéM nenu koppekuuu pazpadaTeIBatoTCs Ha
srane mnpoektupoBaHuss OY U ABISIOTCS HHIWBUAYAIbHBIMH JUIL Ka)XJ0rO
KOHKpeTHoro tuna OVY.

[Tpu paccmoTpenun TUNMOBBIX cxeM ¢ OY O0OBIYHO TONB3YIOTCS HAEaTHHOU
mozensio OVY. Ilpm »3TOM cuHMTarOT, 49TO €ro Ko3((UIMEHThl YCHIEHHUS IO
HanpspkeHuto Ky = 0o, BXOJIHOE CONPOTUBIECHHUE Ry ~ 00, a BBIXOJIHOE CONPOTUBIICHUE
Reux & 0. Kpome TOro, K OCHOBHBIM Mpu3Hakam uaeanpHoro OV ciieqyer OTHECTH:
OECKOHEUHO WIMPOKYIO IOJIOCY YacTOT, HauuHasi ¢ 4actoThl fo = 0; mocTosiHCTBO
aMIUIUTYJbl YCHUJIMBA€MOI'O CHUTHaJIa BO BCEM JHMAaIla30HE€ YacTOT, OTCYTCTBHUE
CTaTUYECKHUX, IIYMOBBIX U JpEe(POBBIX OIIMOOK BO BPEMEHHU U B IMANA30HE pabOUHX
temneparyp. llepeuncnennpix cBorctB OY NONHOCTBIO AOCTHYB HENB3s, OJHAKO,
BBICOKME TEXHMUYECKHE XapaKTepUCTUKH peanbHbIX KOHCTpykuud OV 1o
NIEPEUNCICHHBIM pPaHee MOKA3aTENSIM MMOATBEPKIAI0T BO3MOXHOCTh HCITOJIb30BAaHUS
uaeanbHoi Moaenu OV npu aHan3e 3JEKTPOHHBIX CXEM.

Cxembl BKJI0O4Yenus OY

[Tockonbky Ha Bxome OV crout nuddepeHIMaNbHBIN Kackaj YCUJICHUS,
MMEIOIIMK WHBEPTUPYIOIIMMA W HEWHBEPTUPYIOIIMN BXOAbI, TO pPa3JIMYalOT JBa
OCHOBHBIX BHJIa BKJIIOUEHUSI — HHBEPTUPYIOLEE U HE MHBEepTUpYtoee. Kpome 3Toro
OV 3a cuér BbICOKOro Kod(puireHTa YCUJICHHUs JTOJDKEH ObITh OXBadeH IiyOOKOi
OOC pys obecrieueHus: yCTOMYMBOCTH €r0 pabOThI.

1) NuBeptupyromias cxema BkiatoueHuss OY nzo0paxxkeHa Ha pucyHke 4.

R
K — 00C , (1)
Rl

Rooc

{1 Ueblx=f{Uex) &

DAl —=——— FUpsr max

oo Y
R . UBkbix

= — + —
Uex Unf— -

Fa
=LBEIX. Max e

Puc.4



2) HeunBeptupytomias cxema BritoueHus OY nzo0pakeHa Ha pUCYHKE 5.

K=Roe 3 (2)
Rl

Rooc Ussix=Ff(Usx) &

DAl
> o0

” Usmix

Usx

!
N

g

IHopsinok BbINOJIHEHNS PadOThI

Hepen Ha4daJlIoOM BBIITOJIHCHU L Jla60paTOpHBIX pa60T 00s13aTeILHO
O3HAKOMBTCCb C METOANYCCKNMH YKAa3aHUAMMU.

1. MuBepTHpYIOIIAs cXeMa BKJIKYEHUS

1. Ucnonb3ys kapTouky Ne 1, coOpaTh ¢ MOMOIIBIO JIXKaMIEPOB (TMEPEMBIUEK)
CXeMy, TMOKa3aHHyl Ha puc. 4. BpiOpaTh B KauyecTBe NEPBOTO COMPOTUBIICHUS
BXOJHOM 11enu - R1, a B kauectBe nepBoro conpotusieHus OC - Rocl.

2. TlogkmoouuTh COOpaHHYIO CXeMy K TEHeparopy ¢  IOMOIIbIO
YETHIPEXKUIILHOTO ITHYpa (3€JI€HbIe Ha BXOI, OCIbIH - 3eMJIs).

3. Tloakmounth coOpaHHYIO CcXeMy K ocuwiiorpady C MOMOIIbIO HIHYpa C
CKPOKOAUIaAMU.

4. IMoakmounuTh COOPaHHYIO CXEMY MPHU TMOMOIIH «KPOKOIMIOB» K UCTOUYHUKY
nuTtanus 24 B (CKpydYeHHBIN TPOBOJ, BBIXOASIIMN W3 KOpITyca CTeHAa; Oenbli(-),
3eJICHBIN(T)).

5. TlocnenoBarenbHo MeHsii BxoaHble compotuBieHus (R1, R 2, R 3) u
conpotusieHuss OC (Rocl, Roc2) mpu nmomortu ociuuiorpadga u3MepuTh aMILTUTYTY
BBIXOJIHOTO HAMPSIKEHUS U 3amucarh B Ta0I. 1.

6. Berunciute kod¢pduument ycuneHus (Kpaea) o Gopmyine (1), 3anmcas B
Ta0IuILy.

7. BpUHCIUTH SKCEPUMEHTANBHBIN Kod(pdurment ycuneHus (Kygn) MO

bopmyie
uas 16




CpaBHI/ITb OKCIICPUMCHTAJIbHBIC JTAHHBIC C PACYCTHBIMMU.

Tabmura 1.

Usex, B R Bxoanoit 1uemu, | R OC, OM Kpacu Koken
0)Y

MeTozmqecmle YKRa3zaHus

O06o03HavYeHMS 3JIEMEHTOB, IPUBEACHHBIC HA CXeMaX M Ha KapTOYKaX, MOTYT HE
coBnagaTh. CXeMbl Ha PUCYHKaX SIBJSICTCS TIPUHIIMITHATBHBIMU.

B kadecTBe BXOIHOTO CHUTHAJIA UCITOJIB30BATh TAPMOHUYCCKUN CUTHAIT,
ammumutyaou Uad=1 B u wactoroi v=100 I'1.

Homunane snementoB cxemul: R1=33 kOm, R2=22 kOm, R3=12 xOm, R4=13
kOwMm, Roc1=100 kOm, Roc2=62 kOwm.

2. HemnBepTHpy0OI1Ias cxeMa

1. Ucnonw3ys kapTouky Ne 2, coOpaTh C MOMOIIBIO JKAMIIEPOB (TIEPEMBIYECK)
CXeMy, TMOKa3aHHyI Ha puc. 5. BpiOpaTh B KauecTBe NEPBOTO COMPOTUBICHUS
BXOJHOM IIenmu — ucrojib3oBaTh R1, a B kadectBe mnepBoro compotuienus OC -
Rocl.

2. lTlogxmounTh COOpaHHYHO CXeMy K TEHEepatopy C  IMOMOIIbIO
YETHIPEXKUIIBHOTO MIHYpPa (3€JI€HbIE Ha BXO/, OCIbIi - 3eMJIf).

3. Ilogkimounth cOOpaHHYIO CXeMy K ocuwiorpady ¢ MOMOIIbIO IIHYpa C
«KPOKOJIUTIAMU.

4. IMoakmouuTh COOPAHHYIO CXEMY MPHU MOMOIIN «KPOKOAMIIOB» K UCTOUYHUKY
nutanus 24 B. IIpoBoa nuTaHus BBIXOAST U3 KOPITyca CTEH/IA.

5. TlocnemoBarensHo MeHsis BxoaHble compotuBieHus (R1, R 2, R 3) u
conpotusneHust OC (Rocl, Roc2) npu momomu ocimuiorpada u3MepuTh aMIUTATYLY
BBIXOJTHOTO HAMPSDKEHUSI U 3aITUCaTh B TA0I. 2.

7. Borunciute kodpduuueHt ycuneHus (Kpaeq) m0o Gopmyne (2), 3ammcaB B
Ta0IuILy.

8. Bbrunciuth sKcrepuMeHTanbHbI Kod(ppuuueHnt ycuneHus (Kiygn) M0

bopmyie

9. CpaBHI/ITB OKCIICPUMCHTAJIbHBIC TaHHBIC CBvaeTHBIMI/I.

Tabmnura 2.




Usux, B R BxojmHOHM IemH,

OmMm

ROC,OM | Kpaen

K3KCH

COBIIAAAaTh. CxeMbI Ha PUCYHKAX ABJISICTCS IPUHOUIINAJIBHBIMHU.

MeTtoanyeckue yKazaHus

O003Ha4YeHMs HIEMEHTOB, IPUBEICHHBIE HA CXEMaxX U Ha KapTOUYKaxX, MOT'YT HE

B kauecTBe BXOJHOIO CHIHajla HCIIOIb30BaTh TAPMOHUYECKUU CHUTHAI,
amruatygou Uad=1 B m wacroroit v=100 I'm.

Homunanbel 37€MEHTOB CXEMBIL:

Roc1=100 kOm, Roc2=62 kOm.

1)
2)
3)
4)
5)

6)
7)

KoHTpobHbIE BONPOCHI

Yro "HazeiBaroT OV.

KakoBbl 0oCHOBHBIE ITpenMyniecTBa U HeaocTaTku OY.

OcHoBHbIe XapakTepucTuku OY.
OcHoBHbIE cxeMbI BKItOUeHUs1 OY.
BriBegeTe nepegaTtounyro GyHKIUIO HUHTETpUpylolien, nuddepeHuupyromnien

CXEMBbI ¥ alepuoIMYECKOT0 3BeHa ((PHIIBTP HU3KUX YaCTOT).

Crpyktypa OY.

[Tpunuun padotel qudpepeHnnanbHOro Kackaaa.

R1=33 xkOm, R2=22 xOwm, R3=12 &Owm,

Kak 3aBucutr ko>pduiveHT ycuiaeHus OT 4YacTOThl BXOJHOTO CHTHAJIa B
OCHOBHBIX cxeMax BkroueHus OY.
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JlaGopaTopnas padora Ne3
HccaenoBanue cxembl JU(pPepeHUNATBHOTO YCUITUTEISA

[ens paboThI: U3yuyE€HUE MPUHIIMIIOB PAOOTHI, OCHOBHBIX CXEM BKJIIOUECHHS U
OCHOBHBIX MapaMeTPOB onepanuoHHbIX yeunurenei (OV).

IMosichennsi. OmnepalOHHBIM ~ YCHUJIUTEJIEM  Ha3bIBA€TCi  YCTPOMCTBO,
MIPEIHA3HAYEHHOE JI1 BBINOJHEHHUS MAaTEMaTUYECKHUX OIepaluil ¢ aHaJIOrOBBIMH
CUTHAaJaMH, UMEIOIIee HCKIIOUYUTENBHO BBICOKUN KOI()DPHUIMEHT YyCUJICHHs, OYEHBb
00JbIIOE BXOAHOE M MajoO€ BBIXOJAHOE COIMPOTUBICHHE U BBHIMOJHEHHOE B
MUKPO3JIEKTPOHHOM MCIOJIHEHUU.

[Tockonbky Ha Bxojme OV crouT nuddepeHuHanbHbIl Kackaa YCHUIICHUS,
MMEIOIINYA WHBEPTUPYIOIIMNA W HEWHBEPTUPYIOIIMM BXOAbI, TO pPa3jMYyarOT JBa
OCHOBHBIX BHJIa BKJIIOUEHUSI — MHBEPTUPYIOLLEE U HE MHBEpTUpYHolee. Kpome 3Toro
OV 3a cuér BbICOKOT0 KOd(puIneHTa yCUICHUs TODKEH OBbITh OXBau€H TITyOOKOH
OOC nns obecrieueHns yCTOMUYMBOCTH €ro pabOThI.

Tax xak OY mpenHazHauyeHbl AJs POBEICHUS MAaTEMATUYECKUX ONepanuil ¢
AQHAJIOTOBBIMM CHUTHAJIAMH, TO PA3IU4Yal0T CyMMUPYIOIIEE, HHTETPUPYIOLIEEe U
muddepennupyroniee Briatouenue OVY.

Cxema nuddepennuansaoro BkiatodeHust OY nzobpaxeHa Ha pUCyHKE 9.

R R +R R
U;ox =U;~, % S 41 0C_ .. x_—°C- 6
AUO Q2 R3 + R2 Rl AO1 Rl ( )
Roc
I 1
| I |
DA1
[>oo S
. UBbix
Uax] R1 A1 -
,,«: 1 T
Usx2 RZ2 unr—
= 1 - b
m——
R3 -
Fol—
Puc. 9

IHopsinok BbINOJIHEeHUs PadOThI

[lepen  HayajnoM  BBINOJIHEHHS  JabOpaTOpHBIX  pabOT  00s3aTeNbHO
03HAKOMbBTECh C METOAMYECKUMU yKazaHusMu. 19



1. Ucnonw3ys kapTouky Ne 4, coOpaTh C OMOIIBIO IKAMIIEPOB (IIEPEMBIUECK )
cxeMmy, TMOKa3aHHyl0 Ha puc. 9. BpiOpaTh B KadecTBe MEPBOr0 COMPOTHUBIICHUS
UHBEpTUpYolero Bxoja - R1, a B kauecTBe nepsoro conpotusienus OC - Rocl.

2. TlogkimoouuTh COOpaHHYIO CXeMy K TEHeparopy ¢  IOMOIIbIO
YEeTBIPEXKUIILHOTO IIHYpa (3€JIeHbIe Ha BXOI, OCJIbIH - 3eMJIs).

3. Tloakmounuth coOpaHHYIO cXeMy K ocuuuiorpady ¢ MOMOIIbIO HIHYpa C
«KPOKOJIUIIAMU».

4. IMoakmounuTh COOPAHHYIO CXEMY MPHU MOMOIIH «KPOKOAMIIOB» K HCTOYHUKY
nutanus 24 B. IIpoBoa nuTaHust BBIXOAST U3 KOPITyca CTEH/IA.

5. TlocnemoBarensHo MeHsii BxoaHble compotuBieHus (R1, R 2, R 3) u
comporusiieHuss OC (Rocl, Roc2) npu momoniu ociuiuiorpada u3MepuTh aMILTUTYTY
BBIXO/IHOTO HAIPSKEHUSI U 3amucaTh B Ta0. 4.

6. Paccuurare BbIxOAgHOE HanpsokeHUE (Ugux pacs, B) MO dopmyne (6) u
3anoJHUTH Tabd. 4.

7. CpaBHUTH dKCIIEPUMEHTATbHBIC JJAHHBIE C PACUETHBIMHU.

Tabauia 4

R Bxomnoii uemnu, | R OC, Om Usux, B Ussix pacus B
OMm

MeToanueckue yKa3aHus

O06o03HaueHMs PIIEMEHTOB, IPUBEJICHHBIC HA CXEMax U Ha KapTO4YKaX, MOTYT HE
coBmaath. CXeMbl Ha PUCYHKAX SIBJISICTCS TPUHIIUITHATIBHBIMHU.

B kadecTBe BXOAHOTO CHTHaja WCMOJAL30BaTh TapMOHUYECKUM CHUTHAI,
ammuuTyaou Uad=1 B u wacroroi v=100 I'11.

Homunane! snemenToB cxeMbl: R1=33 kOm, R2=22 kOm, R3=12 kOm, R4=2,7
kOMm, R5=13 kOm, Roc1=100 kOm, Roc2=62 xkOm.

KoHTpoJ/ibHBbIE BONIPOCHI

1) Yro nazeiBator OVY.

2) KakoBbI OCHOBHBIE MPEUMYIIIECTBA U HepocTaTku OV,

3) OcHoBHbIe XapakTepucTuku OY.

4) OcHoBHBbIE cXeMbl BKIItoueHHS OV,

5) BeiBeneTe nepenaTouHyro (hyHKIHIO I/IHTCF]Z)(I)/IpYIOHleﬁ, nuddepennupyromien
CXEMBI 1 alepHOANYeCcKOro 3BeHa (GuIbTp HU3KUX YaCTOT).

6) Crpykrypa OV.



7) Tlpuanun padoTsl qudQepeHaTbFHOT0 KacKaia.
8) Kak 3aBucuT K03(DOUIMEHT YCHICHHS OT 4YacTOThl BXOJHOTO CHUTHAaja B
OCHOBHBIX cXxeMax BkitoueHus OV.
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JlabopaTtopuasi paGora Ned
HccnenoBanue cxeMbl HHTETPUPYIONIETO YCUTUTEJIS

Llenb paOoThHI: M3ydeHHE MPUHLHUIIOB PabOThI, OCHOBHBIX CXEM BKJIIOYEHHUS U
OCHOBHBIX IIaPAMETPOB ONepaluOHHbIX ycrnrtened (OY).

Iosichennsi. OmnepauuMoOHHBIM  YCHUJIUTEJIIEM  HA3bIBA€TCA  YCTPOKMCTBO,
MpeIHa3HauYeHHOE JUIsl BBINIOJHEHHUS MaTEeMaTHUYECKHUX ONepaluil ¢ aHaJOrOBBIMU
CUTHAaJaMH, UMEIOIIee HCKIIOUYUTENBHO BBICOKUN KOI()DPHUIMEHT YyCUJICHHs, OY€HBb
00JbpIIOE BXOAHOE M MaJlo€ BBIXOAHOE COMPOTHUBIECHHE W BHINIOJHEHHOE B
MHUKPODJIEKTPOHHOM HCIIOJTHEHUH.

[Tockonpky Ha Bxoae OV croutr nuddepeHIuanbHbIl Kackaa YCUJICHHUS,
UMEIOIINM HHBEPTUPYIOIIMA W HEMHBEPTUPYIOLUIUMN BXOJABI, TO pa3IU4aloT JBa
OCHOBHBIX BHJIa BKJIIOUEHHUSI — MHBEPTUPYIOLIee U HE MHBepTUpYytomiee. Kpome sToro
OV 3a cuér BbICOKOT0 KOd(ppuIMeHTa YCUJICHUS JODKEH OBbITh OXBau€H TITyOOKOH
OOC nns obecrieueHrs yCTOMUMBOCTH €r0 PabOTHI.

Tax xak OY mpenHazHauyeHbl AJs MPOBEICHUS MAaTEMATUYECKUX ONepanuil ¢
aHAJIOTOBBIMM CHUTHAJIaMH, TO pa3IM4alOT CYMMUpYIOILIEE, HHTETPUPYIOIIEe U
muddepenuupyroniee Bkiaouenue OY.

CxeMa uHTerpupytomiero BkiodueHust OY n3zoOpaxeHa Ha pUucyHKe 7.

t
Usoe = K_[UAo (tydt; (4)
0
— xCoc = 1 : (41)
Rl Ja)COC Rl

. 1
T=CxRi; p=jw W(p)=T—p;

Coc
|
l DA
> oo
R L ﬁUBblx
=1 -

Puc. 7
IMopsinok BeINoJIHEeHHsI padOThI
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1. Ucmonw3ys kapTouky Ne 5, coOpaTh C OMOIIBIO IKAMIIEPOB (IIEPEMBIYEK )
cXeMy, MOKa3aHHYI0 Ha puc. 7. B kadecTBe BXOJHOrO CONPOTHBJICHHUS BHIOPATH
moboit 3 R1, R 2, R 3.

2. TlogkimoouuTh COOpaHHYIO CXeMy K TEHeparopy ¢  IOMOIIbIO
YEeTBIPEXKUIILHOTO IIHYpa (3€JIeHbIe Ha BXOI, OCJIbIH - 3eMJIs).

3. Tloakmounth coOpaHHYIO CXeMy K ocuwiiorpady C MOMOIIbIO HIHYpa C
CKPOKOAUIaAMU.

4. [TonkI0YUTh COOPAHHYIO CXEMY MPHU MOMOIIU «KPOKOJUIIOBY» K UCTOYHHUKY
nutanus 24 B. IIpoBoa nuTaHust BBIXOAST U3 KOPITyca CTEH/IA.

5. Ilpu momomu ocruiorpada CHATh 3aBUCUMOCTh KOA(PPUIIUEHTA yCUTICHUS
(K) oT wacToThl aJsl ABYX JHOOBIX BXOJHBIX COIPOTHBIICHWI W 3aHECTH B TaOI. 5.
Paboty ¢ ocummorpadoM IpoBOJUTE B PEKUME U3MEPEHUSI IEPEMEHHOTO TOKA.

Tabmura 5.
Bap. 1 f, ' 5 10 20 40 80 160 320
K1
Bap.2 | K»

6. [Toctpouts JIAUX a1t cXembl 110 JaHHBIM Ta0I. 5.
7. Ilomate Ha BXOA UMITYJILCHBIN cUTHAM, amrutyaou 1 B u nepuogom 0,2 c n
3apucoBath (pOpMy BBIXOJHOTO curHana. O0bsCHUTH (hOpMY CUTHANIA.

MeTtoauyeckue yKasaHus

O6o03HaueHHS JIEMEHTOB, IIPUBEJCHHBIC HA CXEMax 1M Ha KapTO4YKaxX, MOTYT HE
coBnagaTh. CxeMbl Ha pUCYHKAX SIBJIICTCS MPUHIIANTHATLHBIMH.

B KkadecTBe BXOJHOIO CHUTHajla HCMOJb30BaTh TapMOHUYECKUM CHUTHAaJ,
amrmutygoit Uao=1 B.

Homwunaner snemenToB cxeMbl: R1=33 kOm, R2=22 kOm, R3=12 xOwm, R4=13
kOwm, Coc=0,47 MkD.

KoHTpoJsbHBIE BONIPOCHI

1) Yro nazeiBator OVY.

2) KakoBbI OCHOBHBIE MPEUMYIIIECTBA U HepocTaTku OV,

3) OcHoBHbIe XapakTepucTHku OY.

4) OcHoBHbIE cXeMbl BKItoueHHS OV,

5) BeiBenete nepeaaTouHyr0 (QYHKIHIO HHTErpupyromien, auddepeHunpyroen
CXEMBI U allePUOINIECKOTO 3BeHA ((PHIIBTP HUZKUX YACTOT).

6) Crtpykrypa OVY.

7) Tlpunimn paboTsl qudQepeHIMaTbHOrO KacKaia.

8) Kak 3aBucHT KOY()(HUIMEHT YCHJICHHS OT 4YacTOThl BXOIHOI'O CHUTHAla B

OCHOBHBIX cxeMax BkJroueHus OV,
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JlabopaTtopnas paGora Ned
HccnenoBanue JBYXNOIYIEPHOJIHOIO BBIIPSAMMTEJIS C HYJIeBbIM BbIBOJOM

[fens pabGoTs — HUCCIEAOBAHHE [IBYXIOJYNEPUOJHON CXEMBbI
BBINIPSIMIICHUSI C HYJEBBIM BBIBOJOM M Crjiaxupatolmero RCepunprpa;
MOCTPOCHHUE HATPY30YHOM XapaKTEPUCTUKH BBITIPAMUTEN (puc. 42).

Mosicnenust. Bermpsmutensamu (puc. 43) Ha3bIBAIOT yCTPOMCTBA, CIIyKaIUe
I TpeoOpa3oBaHUS TEPEMEHHBIX HAMNPSKEHUH W TOKOB B TIOCTOSHHEBIE,
UCIIONb3yEeMblEe ISl NMHUTAaHUS PagUOdIEKTPOHHOHU ammaparypsl. IlepemeHHOe
HanpspkeHne Ut CeTH MOCTymaeT Ha MepBUYHYI0 00MOTKY TpancdopmaTopa l'c
BTOPUYHOI OOMOTKHM KOTOPOro HampsikeHue U2 momaercs Ha BHIIPAMHUTENb B.
BeimpsiMiienHOE MMyNbCcUpYIOIEe HampspKeHUe criaxuBaercs ¢Guiabtpom D,

MpeBpaIasch B MOCTOSHHOE HAMpsDKCHHE URe st IUTAHUSA YCTPOMCTBA,
9KBHBAJCHTHO IPEACTABIEHHOTO PE3UCTOPOM HArpy3Kku Re-

CxeMa JBYXIOJYHEPUOJHOTO BBIIPSIMHUTENSI C HYJIEBBIM BBIBOJOM
TpaHchopmatopa (BbIBOJI 2) ¢ aKTMBHOW Harpy3koi R, moka3zana Ha puc. 44, a.
BTopuunas o6MoTka TpaHchopmaTopa BBIIOJHEHA TakK, YTOOBl B Toukax 1 u 3
OBLIM OXMHAKOBBIC, HO MPOTHBOGhA3HBIE OTHOCHTEIBHO TOUKH 2 HAIPSIKEHHUS VP
u Uf (puc. 44, 6).

Paccmorpum pabGoty cxeMbl B TOJymnepuoj, korga B Touke 1
OTHOCHTEJIBHO TOYKHU 2 IEHCTBYET MOJIOKUTENBHOE HANPSIKEHHUE, & B TOUKE 3—

npoxoaut no nenu (puc, 44, a): BeiBox 1, muox VD1, pesuctop R ppiBox 2.
Takum 06pa3omM, TOK B HArpy3Ky OTAaeT

Puc. 43
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BEPXHSA MOJOBUHA BTOPUYHOU OOMOTKH TpaHchopmaTopa. ITOT TOK CO3TAET
Ha pe3ucTope Harpy3ku R«manenue Hampsokenus Ux.(puc. 44, 0),monsspHOCTB
KOTOpOro ykazaHa Ha puc. 44, a, ammuMTyla paBHa aMIUIUTYyJe

HanpsokeHusU,, 1. e.V2»B teuenue atoro nonynepuoga aunon VD2 3akpsiT Ha-

npsoKeHHEeM, AEWCTBYIOIIUM MeXay BbiBogamu 1 m 3, a cienoBaTeiabHO, €ro
MakCHMajbHOE HampsubkeHue pasHo 2V (puc. 44, e). Ha gumome VD1
NpOBOJAAIIEM TOK B TEUEHHE BCEro ImoJiynepuojaa, oOpaszyercs HeOObIIoe
npsMoe najgeHue HanpsikeHus Upp.

B cunenyromuii nonynepuon auon VD2 HaunmHaeT mpoBOAuThH TOK lypo
(puc. 44, 2) no uenu (puc. 44, a): BeBoa 3, quon VD2, pesuctopRwseiBoa 2.
IIpu 3TOM Ha Harpy3ke MOSIBISETCA CUHYCOWIANbHBIA UMMYJIbC HANPSKEHUA
TOM K€ IMOJSIPHOCTH, YTO U B MEPBBIM nojaynepuod. B TedueHue >3TOro
noaynepuoga auoa VD1 3akpeIT.

Takum o0Opa3oM, JOHOJBI TOOYEPEIHO KaXJbIi B TEYEHUE CBOETO
MoJIymepuoja TPOBOAAT TOK B o00myro Harpy3ky. Yactora mymabcanui
BBIXOJTHOTO HANPSIKEHHUS JBYXIOJYINEPUOJAHOM CXEMbl paBHA YJIBOCHHOMU
4acTOT€ CeTH, TaK KakK 3a IMEepHoJ HANpsIKEHUs CETHU TOK B Harpyske u
HaNpsDKEHUE Ha HEW ABaXJbl JOCTUTAlOT MakcuMyMma. J[ByxmojynepHuoaHYIO
CXEMY MNPUMEHSIOT B CHUJbHOTOYHBIX HHU3KOBOJBTHBIX BBIMPAMUTENISAX. ITO
00BsICHSIETCSI TeM, 4YTO B II€MM TOKa HArpy3kku B JIIOOOH MOMEHT
BBINIPSIMUTEIBHOTO MPOIlecca HaXOAUTCS TOJIBKO OJUH JUOI.

[lynbcanuu BBIMPAMIICHHOTO HANPSKEHUS OLIEHUBAIOT KO3()PUIIMEHTOM
nyJbcamui Kn, SBIAIOIMMMCS  OTHOIICHMEM  aMIUIATYABl  MEPBOi

rapMOHHKHIK CPeJHEMY 3HAUCHHIO HAIPSKCHUS Ha Harpyske V'



}3[1: U""/UR".c- URH_ cp.
| (13)

KosddunuenT mynapcamuii AByXmoaynepuoaHON cXeMbl BBITIPSMIICHHS 0e3
croaxmBamoomero ¢uastpa = 0,67. Crnaxuparomuii GUIAGTP yMEHBIIAET A
DTO ero CBOWCTBO OIEHUBACTCS KOIDPUIUEHTOM CIrIIaKUBAHUS ks KOTOPBIH
ABIsAETCA  OTHONIEHHEM  KOY(P(HUIMEHTOB IyjibcalMii Ha  BXoje “»u

n. Beix

I
BBIXOJI€ bunpTpa:

kcrn — kn.sx/ku.aux- (14)

[IpocTeiimiumM  criaakuBawIUM  (QUIBTPOM  SIBISIETCS  €MKOCTHBIH,
COCTOAIIMNA W3 KOHJIEHCATOpa, MOJKIIYEHHOTO MapaielibHO Harpyske Rp.
3apsixkasich BO BpeMs, KOTJa HampsKeHUe Ha BxojJe (QuiabTpa OJU3KO K
MaKCHUMaJIbHOMY, KOHJEHCATOp OTJAaeT 3alaceHHYI0 SHEPTrUi0 B HATPY3Ky MpHU
YMEHBIIIEHUH BXOJIHOTO HampsokeHus. B cxeme, koTopas Oblsla mokKa3zaHa Ha
puc. 42, criaxuBalomMUM MOXET ObITh, Hampumep, konaencarop Cl
KospduumenTt criaxuBaHuss €MKOCTHOro (HUIbTpa TEM BbILIE, YeM OOJIbIIE
€MKOCTh KOHJAeHcatopa. [IpaBma, mpu 3TOM yKOpadyWBAIOTCS HMITYJIbCHI TOKA
moj3apsga KOHIEHcaTopa, a CJeJ0BaTeNbHO, pAacTeT W AaMILUIUTyAa, 4YTO
YCIIOKHSIET padOTy BBIIPSIMHUTEIBHBIX THOA0B. EMKOCTHBIC (UIBTPHI MHPOKO
MPUMCHSIOT B MCTOYHUKAX MHUTAHHUSA PATHOIICKTPOHHBIX yYCTPONCTB, TaK Kak
OHHU TIPOCTHI U HEJOPOTH.

Hamuoro sddexTuBHee criaxkuBammuil GUIbTP, COCTOSIIUNA U3 JBYX
3BeHbeB: eMkocTHOro C1l m RC-3Bena u3 snementoB R1 u C2. Hanpsokenue
Ha koHaeHcaTtope C1l mogHUMAETCS MOYTH JO0 aMIUIUTYAbl BXOJIHOTO, IPU TOM
NpEeABAPUTEIbHO CTIAXUBAIOTCA NyJbcanuu. J{Ig MX OKOHYATEJIBHOTO Crja-
KUBAHUS CIYXXHT BTOpO€ 3BeHO. Takoil (GuUIbTp MPOCT B HM3TOTOBJICHUH H
Hempopor. Hemocrtatkom RC-dunbTpoB sBasiercss Hu3kuil kmg. OObIYHO Ha
pesuctope R1 Ttepsercas no 10 % BHIIPAMICHHOTO HANPSKCHHUSA, YTO
JTOMYCTHMO TOJIBKO B MAaJIOMOIIHBIX HCTOYHUKAX MUTAHUS.

BuemrHsiss, wim Harpy3ouHas, XapaKTEpHUCTHKAa HWCTOYHWKA TMHUTAHUS
BBIpAXXacT 3aBHUCUMOCTH BBIXOJHOTO HAaNpPsHKEHUS OT TOKa HArpy3kKu H
MOKa3bIBaCT, B KaKOW CTENECHHW YMEHBIIACTCSA BBIXOJHOE HAIPSIKCHUE
UCTOYHHMKA MPU YBEIUUYCHHUHU HATPY3KHU.

IHopsinok BbINOIHEHHS PadOTHI

1. Berueptuth Tabn. 19 nans 3anucu  pe3yabTaToOB  HM3MEPEHUR U
KOOpJIWHATHBIE OCU JJis M300pakeHUs OCHMIUIOTPAMM, CHITHIX B cxeme 0e3
bunbTpa (puc. 45, a) u ¢ ¢unprpom (puc. 45,6), a Takxke M MOCTPOCHUS
HArPy304HOM XapaKTepUCTUKHU Bhinpsamurens (ghc. 46).



Ta6auma 19

R1, xOm oo 1,6 1 0,51

SNeMeATE CXEMBI

CI=C2, 19pis50|{ 20| 50| 20| 50| 20| 50
MKD

U, B

c1*

AU_.,, MB

cr

AU, mB
I, MA

URH(URZ)' B )
Knﬂ: (Pnux/an) v 100%

2. 3apucoBaTh AJIEKTPUUECKYIO CXEMY HCCIEAYyEMOTO BBIMPAMUTENS (CM.
puc. 42) u cobpath ee, MoJb3ysAch rpapuuecKMMU 0003HAUYCHUSIMHU HA CMECHHOU
nanenu 87J1-01/8.

3. H3MepuTh DJICKTPUUECKHE TMapaMeTPhl CXEMBI BBIIPAMUTEIS IS
npuBeneHHbIX B Ta0n. 19 3nauenuit R1 u Cl = C2, paccuurtaTh KIa U 3aHECTU
pe3yJIbTaThl BRIYMCICHUN U U3MEpPEeHUM B Tabm. 19.

4. Bpruucauth KO3QQPUIMEHTH MyJIbCaUMNd U CIIIAXWUBAa- HUUA IS
MakcuMaiabHOM Harpy3ku ("2 = 510 OM) ¥ ABYX HOMHHAJIOB KOHJECHCATOPOB
C1 u C2, nonws3ysace popmynamu (13) u (14) u nanasiMu Ta61. 19.

5. CHATh U 3apucoBaTh B KOOpJAMHATHBIX ocax (cm. puc. 45, a, 0)
OCILIUJITIOTPAMMBbI HANIPSIKEHUN B CXeM€ BBITIPSIMUTEIIS.

6. IloctpouTh B KOOpPAMHATHBIX oOcaX (puc. 46) Harpy3ouHYIO
XapaKTEePUCTUKY BBITIPSIMUTEINS, TONb3YsCh NaHHBIMU Taba. 19.

MeTtoauyeckue yKasaHus

1. ITpu BeimoHeHUN paboThl ucnonb3yioT: VD1 u VD2 — numoasr J1220
(K 103A); pesuctop R1 = 200 Owm; xonaencatopsl Cl = C2 emkoctrio 20 u
50 Mx®; pesuctop R2 conmportusnennem 510 Om, 1 kOwm, 1,6 kOwm.

2. IlepemeHHOE HampsDKEHHE MOABOAAT K rHe3maM 1 m 3 ucciaeayeMoi
CXEMBI OT KpalHUX 3aKMUMOB UCTOYHHUKA muTaHus M1l cteHna, a K THe31y 2 —
oT 3axkxuma «O0mu1.». Ilomoxenue TymOnaepa Il 3HadYeHUs HE UMEET, HO MpPHU
BBITIOJIHEHUW PaOOTHI €T0 HE CJeyeT U3MEHSITh, TaK KaK B 3TOM ciydae Ha 15
% M3MEHHTCS BXOJIHOE HAMPS)KEHUE, YTO BHECET MOTPEIIHOCTh B U3MEPECHHS.

3. B kauectBe m3MepuTeas Toka Harpy3ku PA(1) ucnonb3yiotr ABM?2 nHa
npeaenax «50 MA» u «10 MA».

4. ITocTosIHHBIE HANPSI)KEHUSI B cXxeMe u3MepsitoT ABM1 Ha npenenax «25
B» u «10 By».
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5. IlepemeHHOE HaNpsKEHHE Ha BXOJE CXEMbl H3MepsAOT MB creHna,
nepeBojs nepekaodaTenb B mojoxenue « I~ ~25 By.

6. Ilynbcanmuu B cxeme H3MEPAIOT MUIMBOJIbTMETpoM MB cTenma Ha
npenenax «5 B>>, «1 By, «500 mB» u «100 mB», a ux ¢popmy Habma071a10T C
MOMOIIBI0 ocuuiiorpada.

7. B xoopAMHATHBIX OCsX (CM. puc. 45, a, 6) ciaeayetr MOCTPOUTh HE MEHEE
NBYX MOJHBIX NEPUOJIOB NYJbCAUUNA C YUYETOM MOCTOSHHON COCTABIISIIOLIEH.

8. K BEIIpSAMUTENS BRIYUCISIOT KaK OTHOIICHWE MONIHOCTH Ha Harpy3kKe
Piux = Ug2l ¥ MomHOCTH Ha BXoje criaxkupawmero ¢uiabtpa Py = Ucil,
BBIPAXKEHHOE B NMPOIICHTAX.

KoHTpoJibHBbIE BONIPOCHI

1. CkonbKO IUOJIOB OJHOBPEMEHHO HAXOJIUTCS B IIEMHM TOKa HCCIIEJOBAHHOTO
BBITIPSIMUTEIS?

2. [louemy HampspKeHUS HAa KpalHUX BBIBOJAaX TpaHChOpMaTopa JOHKHBI OBITH
OJIMHAKOBBIMU?

3. KakoBa yacToTa mysbcaiuii Ha BEIXO/I€ BBIPSIMUATEIS?

4. Kak BIUAIOT KOHACHCATOPHI (PUIIbTpa HA IMyIbCAllUn?

5. [louemy uccneayeMyro cxeMmy NpUMEHSIOT B CHIIbHOTOYHBIX BBITIPSIMUTENSX?



JlaGopaTopnasi paGora Ne6
HccaenoBanue MOCTOBOM CXeMbl BbINIPSIMUTEJIS

[{lenr pabGoTh — wucciaenoBanue OAHO(PA3HOW MOCTOBOH CXEMBI
BBITIPSIMIICHUSI cO craaxuBawoimum C-puiastpoM (puc. 47).

MosicHenusi. MocToBass cxeMma BBINPIMICHUA JaeT TOYHO TaKOW IKe
pe3yapTaT, Kak JABYXIIOJYNEpUOJIHAsA, HO HMeeT Oojiee  MPOCTOH

TpaHchopMaToOp € OJHOW BTOPUYHOM OOMOTKOM, pacCUMTaHHOM Ha

HaIpsOKEHUE o

CxemMa MOCTOBOTO BBIIPAMUTEISA O0e3 QuIbTpa W €€ BpPEMCHHBIC
auarpaMMbl TTOKa3aHbl Ha puc. 48, a—e.
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Puc, 48

[TycTh B mepBbiit monynepuon (puc. 48, a—a) HanpsixeHnuss U2 Ha BBIBOJIE
1 BTopu4yHOM 0OMOTKHM TpaHchopmaTopa HAEUCTBYET IMOJOXKUTEIbHOE IO
OTHOIIEHUIO K BBIBOJY 2 HamNpsiKeHUEe U TOK li4 MPOXOAUT MO LENu: BBIBOJ
nuon VD1,pesucrop Ry anon VD4, BeiBog 2. Ilpu 3TOoM Ha Harpyske oOpasyercs
nageHue HampsukeHus: Ugy, MOMSPHOCTH KOTOpPOro ykazana Ha puc. 48, a. dopma
HATPSDKEHMS V% 9TO CIIeIyIOMHe ONMH 3a APYFHM CHHYCOHIATBHBIE HMITYJIbCHI
(puc. 48, 0). Huonst VD2 u VD3 B TeueHUe 3TOro moryrepruoaa Toka He MPOBOJIAT,



TaK KaK 3aKpbIThl NOCTYNAKOIIMM Ha HUX 4epe3 OTKpbiThie nuoasl VD1 u VD4
HarnpspbkeHneM Y= (puc. 48, e). MakcuMalibHOEe OOpaTHOE HAIPsHKEHHE 3a KPBITHIX
JIMOJIOB PaBHO aMIUIATY/AE HampsbkeHus Y Ha oOMoTke TpaHcdopmartopa, T. €.
BJIBO€ MEHbIIIE, YEM B JBYXIOJYIEPUOIHON CXeMe.

B cnenytomuii monynepuoj, KOrja 3HAKM HANpsKEHUs Ha BTOPUYHOUN
00MOTKE TpaHC(opmaTopa HU3MEHSIOTCS Ha MPOTHBOIOJOXHBIEC (Ha puc. 48,a
OHM J1aHBl B CKOOKax), TOK lz3 (puc. 48,2) OyneT mpoxoauTh Mo nenu (puc.
48,a): BeiBOA 2, nuon VD2, pesuctop Ry amox VD3, BeiBox 1.

JIOCTOMHCTBO MOCTOBOM CXEMBI IO CPaBHECHHUIO C JBYXIIOJYyNEPUOIHOMN
COCTOUT B TOM, YTO AWOJBI MOTYT OBITh pPAacCCUMTAHBl Ha BJBOEC MECHBIIEE
oOpaTtHoe HampsikeHue. OAHAKO B ILENH MNPSAMOro TOKa B JHOOOH MOMEHT
BBIIPSIMHUTEIIFHOTO IPOIlecca HAaXOMSATCSA JIBa IMOCEIOBATEIIFHO BKIIOYEHHBIX
IWO0MA, YTO CHHXKAET dKOHOMHYHOCTHh CXEMBI M3-3a MaJCHUS HAMpPSOKECHHUS Ha
HUX TPU MPOXOXKICHUH MPSAMOr0 ToKa. B BBIIPAMUTENSIX, BBIIPSAMICHHOE
HanpsHKEHUE KOTOPBIX 3HAYUTENBHO BBINIE MPSIMOTO MajeHUs] HampsOKEHHUS Ha
aMoaax, OSTOT HEJOCTAaTOK He3amMeTeH. B Tex e chywasx, Korjaa
BBIMPSAMIICHHOE HaMpsDKEHHE COM3MEPUMO C MPSIMBIM TaJeHHUEM HaMpsKEHUS,
NPUMEHSIOT JBYXIOJYIIEPUOIHYIO CXEMY.

B mocToBOM cxeMme, Kak U B JABYXMIOJYNEPUOIHOMU, 4aCTOTA NYyJIbCAalUU
paBHa YJIBOGHHOM 4acTOTE CETH.

Iopsiok BbINMOJIHEHUS PadOThI

1. Berueptuth Tabnuiy, anajgoruunyro Tabia. 19 B paGore Ne 8, a takxke
KoopauHaTHbie ocu (cM. puc. 45, a, 6) I TOCTPOCHHUS BPEMEHHBIX
IrarpamMmM.

2. 3apucoBaTh DJICKTPUUECKYIO CXEMY HCCIEAYyEMOTO BBIMPAMUTENS (CM.
puc. 47) wu coOparhb ee, TMOJB3YysACh YCIAOBHBIMH rpaduuecKuMH
0003HaYCHUSIMH, MPUBEICHHBIMU Ha cMeHHOM manenu 87J1-01/9,

3. BemmonauTte 1. 3—6 3aganus k padbore Ne 1.

MeTtoauyeckue yKasaHus

1. [lepemeHHOE HaMpsHKEHUE TTOBOIAT K THE3y 1 riccieyemMoil CXeMbl OT
OJHOTO U3 KpallHUX 3a)KMMOB UCTOYHHKA muTanus M1l ctrenna, a K THE31y 2 —
oT 3axuma «O6mr.». XenatenbHo, 4ToO0bl TymOnep M1l HAXOIHUICS B TOM XeE
MTOJIOKEHHUH, YTO U IIPH BHITTOJTHEHUU paboThl Ne §.

2. Ilpu BeimonHeHUW pPaboThl wucmodab3ylT auoabl J1220 (KJ103A).
OcTanbHbIe ChEMHBIE DJIEMEHTHI T€ kK€, UTO B pabote No 8.

KoHTpoJsbHBIE BONIPOCHI

1. CkoapkO TOCIEIOBATENbHO BKJIIOYEHHBIX JHUOJOB HMMEETCS B IENH TOKa
HArpy3K Mpyu MOCTOBOM CX€Me BBIIPSIMIICHHUS ?



2. KakuM MODKHO OBITh MAaKCHMAJbHO JOIMYCTUMOE OOpaTHOE HamNpsHKCHHE
JM0JIa B MOCTOBOM cxeme?

3. Kak BamsioT KOHAEHCATOPHI (QWIBTpa M COMPOTHUBICHHE HArpy3KH Ha
aMIUTATY Ty ITyJTbCAIHiA?

4. Kakoit OymeT ocHuIorpaMMa HAmpsDKEHHS Ha Harpy3ke, €clid OJWH U3
JTMOJIOB OTKITIOUYCH?

5. Korza npuMeHsI0T MOCTOBYIO CXEMY BBITTPSIMIICHUS?
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JlabopaTtopHasi paGora Ne/
HccnenoBanne KOMIEHCAHMOHHOTO CTAOMIN3ATOPA HANIPSIKEHUS

[{enr paboTh — H3yYCHHUE MPHUHIUIA JCHCTBUS KOMIICHCAIIHOHHOTO
cTabuian3atopa HANpPSDKCHUS U €ro HCCIeJOBaHWE NMPU U3MEHEHHHU BXOJTHOTO
HampsDKCHUS U HArpy3KH; pacdeT KodPduiueHTa cTabuin3anuu U BIXOJTHOTO
conpotuBieHus (puc. 53).

IMosicnHenusi.  3HAYMTENBHO  JyYNIUMHU  TapaMeTpaMu  obOjamaer
KOMIIEHCAIMOHHBIM  CcTaOMIM3aTOp  HAmpsDKEHHWsA:  ero  KodpumueHt
CTaOMJIN3AIIUU MOXKET TOCTHUTATh COTCH U

naxke TeIcSY eauHun. Hawumbomee pacmpocTpaHeH KOMIIEHCAIMOHHBIN
CTAOUIIM3ATOp HAMPSDKEHUS, PETYJIUPYIONIUN DIEMEHT KOTOPOTO BKIIOYEH
nociuegoBarenbHo Harpyske (puc. 54). Ha Bxox cxembl mojaercs
OoTQHIBTPOBaHHOE HECTAOMIM3UPOBaHHOE HampskeHHe Uy (ero mpenenbHbie
OTKJIOHEHHMs OT cpefaHero 3HadeHus =A8U)xoropoe pacnpenensercs Mexiy
peryaupytomum tpanductopoM VT1 u conporuBienuemM Harpy3ku R4, T, e.

UBx = UKSVTI + Uuux- (20)
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[IpyHuMn pelcTBUS CcTadWiIM3aTopa COCTOMT B cleAyromeM. Ecau
YBEJIUUUTCSH Un. TO aBTOMATHUYECKU NOYTH Ha CTOJIBKO xKe
yBeauuuTCs Ukovi, @ Uss — HE3HAUUTENBHO.

[Tpu ymenbmennn Uy ymeHbmaeTcs Ukovn, a Usc— He3HAUUTEIBHO.

Ycunurenb cUrHajga paccoriacoBaHMs BBIMOJHEH Ha TpaH3ucTope VT2, Ha
SMUTTEPHBIN MEPEXoJl KOTOPOTOo MOCTyMaeT ABa HampsikeHus: omopHoe Ugy,
BhIpabaThIBa€MO€ MapaMeTPUUYECKUM CTaOUIU3aTOpPOM Ha ctadbunutpone VD wu
HanpsbkeHue oUg,x TpOMOpLHHOHAIBHOE BBIXOJHOMY HANpsKeHUIO (0 —
K03 PUIIMEHT JeNICHUs JCIUTENA, BBIIOJHECHHOTO Ha moTteHmuomeTpe R3).
Curnain paccorjiacoBaHus CKJIaJbIBA€TCS U3 ATUX IBYX HANPSKCHUM:

Ussvri = Ukvre — Usux. (22)
UP = Uspsvrs = aleux — Uon, (21)

YCI/IHI/IBaeTCH 5! HOCTyHaeT Ha 633y perJII/IpyIOIueFO TpaH3I/ICTOpa VTl,
IIOTCHIO U AJI 3MI/ITTepa KOTOpOFO paBeH BBIXOI[HOMy HaHmeeHI/IIO UBHX
CTa6HJII/13aTOpa. HaHpSDI(eHI/Ie B BMI/ITTepHOﬁ oeiun TpaHSI/ICTOpa CKJIAAbIBACTCA
n3 IIBYX HaHpH)KeHHﬁ:

U63VT1 :UKVT2 _UBLIX
yBeHI/IquI/Ie BXOJIHOI'O HaHpH)KeHHH COHpOBO)KJ:[aeTCH yBeHI/IquI/IeM

BBIXOJIHOTO, a, CIIeJIOBaTEebHO, HampsikeHHs ®UmxIIpm 5TOM HampsKeHHE

Usovr2 ¥ TOK  KOJUIeKTOpa TpaH3uctopa VT2  yBenuumBaroTcs, a

Hanpskenus Uiz g Ussvii g coorBeTcTBHE ¢ OpMyIoit (22) yMEHBIIAKOTCH.

OnHOBpEMEHHO YMEHBINAETCS KOJUIEKTOPHBIM TOK Tpan3uctopa VT1, 4rto
PaBHOLEHHO YBEIMYECHUIO CONPOTHUBIEHHUS €r0 NPOMEXKYTKA KOJUIEKTOP—
IMUTTEP H, CIEAOBATEIbHO, HampsokeHus Uxevn: TakuMm oOpa3om, MOYTH BCE
npupameHue HamnpsokeHus Ugy NPUXOAUTCS Ha PErylupyroLHd TPaH3UCTOP
VT1, a mnanpsxenue Yz coorBercTBuum ¢ dopmynoit (20) ocraercs
HEU3MEHHbIM. BrIXxogHOE HampsiKeHue cTabuinzaTtopa Bce K€ U3MEHSIeTCs, TaK
KaK JUIsl MOAJEpKaHUSI HOBOTO BJEKTPUUYECKOr0 COCTOSIHUS TpaH3uctopa VT1
HEOOXOJUM HEKOTOPBIM CUTHAJ PaccorjiacoBaHus, TEM MEHBIIWM, YeM BBIIIEC
KO3 GUIHUEHT YCUICHUS YCUJIUTENS CUTHAJIAa PACCOTrIacOBaHMs.

YMeHbllleHHe BXOHOTO HAMPSIKEHUSI CXeMa KOMIEHCHUPYET YMEHbIIEHUEM
CONMPOTUBIICHUS TMPOMEXKYTKa KOJUIEKTOp — OHMHUTTEp TpaH3uctopa VTI,
HamnpsoKeHWe Ha KOTOpPOM  YMEHbBINAETCS, a BBIXOJHOE HAaNpsKEHUE
crabuin3zaTtopa HM3MEHSETCSd HE3HAUYUTENbHO. AHAJIOTUYHO CTaOUIU3aTOP
pearupyeT Ha MyJbCallMd BXOJHOTO HAMNpSKEHUs, 3HAYUTEIbHO OCHalIsid UX
Ha BBIXOJE.

[Ipy w3MeHEeHHM TOJIOKEHMS [JBHXKKAa NogeHHuomerpa R3 u3Mensercs
BBIXOJIHOE HampsikeHue Usx crabunuzaropa. ITO MPOUCXOIUT MOTOMY, YTO B



CXeMe aBTOMATHYECKU MOAJEPKUBACTCS COOTHONIEHHE MEXIY HANPSKECHUSIMHU
B OMMTTEPHOMN Henu Tpansucropa VT2 B coorBeTcTBUM ¢ Qopmynoi (21). U3
3Toit hopmynbl cienyer, uTo Vs = Un/e. Ecnm aBMKOK moTeHImoMeTrpa R3
CMECTUTh K BEpXHEMY IO cxeme BbIBOAY (00 = 1), TO BBIXOJHOE HAMpSKEHUE
cTabuimn3aTtopa NpubIU3UTCS K OIOPHOMY.

[Ipu ymeHblIeHUU o (CMEUIEHUE NBUXKKA MOTeHIHMoMeTpa R3 K HUXKHEMY
BBIBOZy) BBIXOJHOE HAIlpsKCHHE YBEJIHMYHMBAETCI U  COOTBETCTBEHHO
yMeHbIIaeTcss HanpsbkeHue Uxsvromoka Tpansuctop VT1 He mnepeiiner B
naceimenne. Torga U= Us — Ukevie &~ Un- B 3ToM pesxume Tpamsuctop V T 1
nepecTaeT yHpaBiATbCs, a CTaOMIM3aTOp — CTAOMJIM3UPOBATH HAMpPSKEHUE.
OOBIYHO HAMNpSIKEHUE HA MPOMEKYTKE KOJIJIEKTOpP — SMUTTEpP TpPaH3UCTOpa
VTl cocraBiasger He MeHee 3—5 B mnpu MakcuManabHOM HaNpsKEHUH Ha
BBIXOJIE CXeMbl. Takoe ke MUHUManbHOE HanpsikeHue Uyti HE0OX0oauMo aiist
CTIaXUBAaHUS MyJIbCALIHH.

Iopsiok BbINMOJIHEHUS PadOThI

1. Boiueptuth Tabn. 21 1is 3anucu dIEKTPUYECKUX PEXUMOB CXEMBI
crabunau3aropa.

2. 3apucoBaTh IIEKTPUUECKYIO CXEMY HCCIEIyeMOTo cTabunu3zaropa (CM.
puc. 53) u cobpath ee, NoJb3ysAcCh rpaduyecKUMU 0003HAYECHUSIMU HAa CMEHHOMU
nanenu §7J1-01/11.

3. BBINOJHUTE U3MEPEHUS U 3aHECTH PE3yJbTaThl B Ta0d. 21.

4. PaccunTtath MOUIIHOCTb, pacceuBaemyro TpaHzuctopom VT1, mpu Bcex
pexxumax paboThl crabunuzaropa U ONPEACIUTb pPEeXHUM, KOrja oOHa
MaKCHUMaJlbHa.

5. Ilonw3ysice manHbiMH  Tabn. 21, paccuutarh KodpPuUIUEHT
CTaOMIM3aluU U BBIXOJIHOE CONMPOTUBJIEHUE CTAOUIIM3ATOPA.

Ta6auna 21

HanpsaxXenHe ceTH U =15B U= 17,25 B
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MeToanyeckue yKazaHus

1. IIpu BeImosHeHUu padboThl ucnoiabidytor: R1 = 1,6 kOm; R2 = 7,5
kOm; R3 =200 Om; R4= 2,2 xOm (nepemennsiit); RS = 1 kOm; R6=510 Om, 1
kOm; 1,6 kOMm; Cl= 50 mx®; C2= 20 mxd; VD1 — VD4 — gmonwmr /1220
(KO103A); VT1 u VT2 — tpaunsuctopsr KT361A; VDS — crabunutpon
J814A.

2. Ha rHe3sma | um 2 wuccienyeMon CXEMbl NONAIOT IMEPEMEHHOE
HanpspKEeHUE ¢ 3aKUMOB «~15 B» n «O0m.» ucrounuka nutanus UII crenna.

3. Tox Harpy3ku |, uzmepsitor ABM?2 (Ha npenenax uzmepenHus «50
MA» 1 «10 MA»), Hanpsikenue — ABM1 (Ha npegenax «25 B» u «10 By),
MyJbCAllUM HANpsOKeHUST —  MHIUIMBOJAbTMETpoM MB  (melicTBytomiee
3HaueHue) U ocuuimorpagomM (M3MEpSAIOT aMIUIMTYJHOE 3HAY€HUE U Hal-
aoaalT GopMy NMyJbcallui, KX YacTOTY).

4. lns u3MepeHus HeCTaOUIJIbHOCTH BBIXOJHOTO HANpSKEHUs CIeayeT
cobpatb cxeMy, IIOKa3aHHYl Ha puc. 52 (mpubop, uMepsAOIUN
HECTaOMJIIBHOCTh BBIXOJHOTO HANpsKEHUs CcTabuiaus3aropa, MOAKIIOYAIOT K
rae3nly 4 cxemsl, NpuBeAeHHON Ha puc. 53), u ucnoap3dyot ABO cHauana Ha
npexaene «5 By», a 3areM 1Mo Mepe KOMMOEHCAIUU BBIXOJHOTO HAMPSKECHUA
crabuimn3aTtopa Mepekioyas Ha Bce 0ojiee YyBCTBUTEIbHBIE IPEJIENbI
usmepenus («1 By», «0,5 By, «6,1 By»).

3areM ycraHaBiuBaroT R6 =510 Owm, nepeBomsat tymOnep HII B
nosoxenue «15 B+15%»; npu sToM HampsiKeHHE Ha BBIXOJE CTabuIM3aTopa
noJKHO ObITh paBHO 10 B. M3menss nanpsbxkenue ['H2, KOMIEHCHUPYIOT
BBIXOJIHOE HampsbkeHue cradbunuizatopa (ABO moka3piBaeT HOJIb, KOrJa Ha-
Nps’)KEHUE Ha BBIXOJAaX HccaeayeMon cxembl U ['H2 oanHaKoBbI). 3aMCHIBAIOT
3HayeHue Toka Harpy3ku l, (mpu R6 = 510 Om) u orkiarouaroT pesuctop R6.
IIpu >TOM BBIXOJHOE HANpsKEHHE CTaOMIM3aTopa yBenuumpBaercs Ha Yk uro
U SIBISETCSA €ro HeCTaOWJIBHOCTHIO, BHI3BAHHOW HM3MEHEHHEM TOKa Harpy3KH.
BeixonHoe  CONpOTHBICHHE crabununzatopa PacCUMTHIBAIOT no
popmye Resx = 0Uks /Al rae Al M3MCHCHHE TOKA HAarpy3KH, BBI3BaBIICE
M3MEHEHUE BBIXOJAHOro HampskeHus Ha SUk B mannom ciyuae Aw=lLnpu R6 =
510 OmM, Tak Kak TOK Harpy3Ku IpH OTKJIIOYEHHOM pe3ucTope R6 paBeH HyII0.

5. BHOBb ycTaHaBnuBarT OM, U3MEPSIOT HANPSKEHUE HA KOHAEHCATOpPE
C1 (MOCTOSSHHYIO COCTaBJISIONIYIO) U KOMIEHCUPYIOT BBIXOJHOE HAIMpPSHKECHUE
crabunuzatopa. IlepeBoasar tymOnep MII B nonoxenue «15 B» u cHoBa
U3MEpSI0T Hanpsokenue Ha koHaeHcatope Cl, a rtakxe 8UkeKoadduimenr
CTaOUIIN3AllMU PACCUUTHIBAIOT 1O HopMylie

g — 2Wa—Ug) . §Uke
= o+ Ud 7 Uge—0508U% "’
rae U'ct u U'"ci — HanpsokeHus Ha KOH/IeHcatope Cl npu HampsHKEHHUSAX Ha

BXxoje crabunuszaropa 17,25 u 15 B;



I. 7 4 = Vs
(Uti +U&)/2 n Ure — 0,56Ugs CpeJHUE HaNpsKEHWS Ha BXOJE M BEIXOJE
crabunuzaropa; OU”re — H3MEHEHHE BBIXOJHOTO HAMpPSOXKEHHS, BBI3BAHHOE

U3MeHeHnueM BXoaHoro Ha 15%.

KoHTpoJibHBbIE BOIPOCHI

1. Kakos IMPUHOUII I[GﬁCTBI/IH KOMIICHCAaIIMOHHOI'O CTa6I/IJII/IBaT0pa HaHpﬂﬁ(eHI/Iﬂ?
2. Kakne MakcuManbHO€ M MUHHMAJILHOE HaIlPpsAKCHUA MOKHO IIOJIYUYHUTH Ha

BBIXO/IE UCCIIETyEMOM CXEMBbI?
3. Kak Brusier conporupnenue pesucropa R2 Ha koapdunment cradbunuzaum?

4. IToueMy KOMIEHCAIIMOHHBIN CTAOMIIM3ATOP CIJIAXKUBAET IyJIbCA[UU?
5. B kakoM pexxrme MOILITHOCTh, paccenBaeMasi TpaH3uCTOPOM, MUHUMAaJIbHA?
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JlabopaTtopnas paGora Ne8

HccaenoBanue cxeM aKTUBHBIX (PMJIBTPOB BEPXHUX U HUKHUX YACTOT MEPBOI0O
nopsiAKa

Llenb paGoThl: M3yYeHUE MPUHLUIOB PabOThI, OCHOBHBIX CXEM BKIIIOYCHHS U
OCHOBHBIX TMMapamMeTpoB (PUIBTPOB BEPXHHUX U HIKHUX YaCTOT MEPBOTO MOPSAIKa Ha
OTIEPAIIMOHHBIX YCUITUTEISAX.

Iosicnenusi. Cxema auddepenuupyromero BkmoueHus OY wnzobpaxkeHa Ha
puc. 8.

dU ;-
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CxeMa QuibTpa HM3KMX YacTOT MEPBOro MOpsiaKa (anepruoJUYecKOe 3BEHO)
n3o0pakena Ha puc 9.

K — Roc Il Xoc _ Roc . 1 : (7)
R, R, 1+ JoCqoRyc
R .
T =CqxcRocs k=—%; p=]w;
R,
k 37
W(p) = ;

1+Tp’



1
| I |
Coc
n
DA1
> oo
e
“ UBbIx
R1 N
— + f—
Uex Un}—
- RE -
o Fo|—
Puc. 9

IHopsinok BbINOJIHEHNS PadOThI

[lepen  HayasoM  BBHINIOJIHEHUS  JabOpaTOpHBIX  pabOT  00s3aTENbHO
03HAKOMbBTECh C METOJIMYCCKUMH YKa3aHUSIMHU.
Juddepenunpyronias cxema.

1. Ucnonb3ys kapTouky Ne 6, coOpaTh ¢ MOMOIIBIO JIKAMIEPOB (TMIEPEMBIUEK)
cxemy, NoKa3aHHyo Ha puc. 8. B xauectBe conpotusienuss OC BrIOpaTh J11000H U3
Rocl, Roc2.

2. lTlogxmounTh COOpaHHYHO CXeMy K TEHepatopy C  IMOMOIIbIO
YETBIPEXIKUIIBHOTO IIHYpa (3€J1€HbIe Ha BXOI, OEJIBIH - 3eMJIs).

3. Tloakmounth coOpaHHYIO CcXeMy K ocuwiiorpady C MOMOIIbIO HIHYpa C
«KPOKOIUIIAMU».

4. IloakIIOYUTh COOpAaHHYIO CXEMY MPU MOMOIIU «KPOKOAMUIIOB» K UCTOYHHUKY
nutanus 24 B. [IpoBoaa nutanus BEIXOAST U3 KOPITyca CTEH/A.

5. Ilpu momomu ocumiiorpada CHATh 3aBUCUMOCTh KO (MUIIMEHTA yCUIICHUS
OoT 4YacToThl i AByXx comportuBiennit OC u 3anectn B Tabn. 6. Pabory c
ocuusuIorpadoM MPOBOIUTH B PEKUME U3MEPEHUS IEPEMEHHOTO TOKA.

Tabmnura 6.
f, ' 1 2 4 6 8 10 12 14
Bap. 1
Ki
Bap. 2 | K

6. [Toctpouts JIAUX 1151 cXeMbl TIO TaHHBIMgFA0IT. 6.




7. Ilomats HA BXOJ CXEMBI UMITYJILCHBIM CUTHAJI, aMIUIATY10M | B u nepuonom
0,1 ¢ u 3apucoBats popmy BbIXOIHOTO curHana. O0bACHUTH (POPMY CUTHAIA.

MeToanyeckue yKazaHus

O0603HaueHMs IJIEMEHTOB, PUBEJICHHBIC Ha CXeMax 1M Ha KapTO4yKaX, MOTYT He
coBnagaTh. CxeMbl Ha pUCYHKAX SIBJIACTCS MPUHIIANTUATLHBIMU.

B kadecTBe BXOAHOTO CHUTHaja WCMOJIb30BaTh TapMOHUYECKUM CHUTHAI,
amrumutyaou Uad=1 B.

Homwunaner snmementoB cxemel: R1=1,7 kOm, R2=13 xOm, C1=0,47 Mk®D,
Roc1=100 kOm, Roc2=62 kOm.

OuIbTP HUZKUX YaCTOT (AMEPUOUYECKOE 3BEHO).

1. Ucnionw3ys kapTouky Ne 7, coOpaTh ¢ MOMOIIBIO JKAMIIEPOB (IIEPEMBIYCK)
cxemy, NokazaHHyto Ha puc. 9. B kauectBe conpotusienuss OC BriOpaTh 11000 U3
Rocl, Roc2, a B kauecTBe BXOJIHOTO CONPOTUBIIEHUS BbIOpaTh M060i n3 R1, R 2, R 3.

2. TlomkmoouuTh COOpaHHYIO CXeMy K TEHeparopy C  IOMOIIbIO
YEeTBIPEXKUIILHOTO IIHYpa (3€JI€HbIe Ha BXOI, OCIIbIH - 3eMJIs).

3. Toakmounth coOpaHHYIO CcXeMy K ocuwiiorpady C MOMOIIbIO HIHYpa C
CKPOKOAUIaAMU.

4. IoakmoyuTh COOPaHHYIO CXEMY MPU MOMOIIN «KPOKOAMIIOB» K HCTOYHUKY
nutanus 24 B. [IpoBoja nuTaHus BEIXOAAT U3 KOPITyCa CTEHAA.

5. IIpu nomomu ocumiiorpada CHATh 3aBUCUMOCTh KO3 PUIIMEeHTa yCUICHUS
OT YacTOThI JJIS JABYX JIOOBIX BXOJHBIX WM ABYX JIHOObIX compotuBieHuit OC u
3aHecTH B Ta0. 7.

Tabmura 7.
Bap. 1 f, ' 1 2 4 8 16 32 64 128
K1
Bap. 2 K2

6. [Toctpouts JIAUYX 1151 cXxembl IO JaHHBIM TabJI. 7.
7. IlogaTe Ha BXOJ CXE€MbI HMITYJIbCHBIM CUTHAN aMIUIMTYy10i 1 B n nepuonom
0,2 ¢ u 3apucoBaTh popMy BbIXOAHOTO curHana. OO0bICHUTH POPMY CUTHAIA.

MeToanuyeckue yKa3aHus

O0603HavYeHHS HIEMEHTOB, MPUBEICHHBIC Ha CXEMaxX W Ha KapTOyKax, MOTYT HE
coBnagaTh. CXemMbl Ha PUCYHKaX SIBJISICTCS IPUHIIUITHATBHBIMU.

B KkadecTBe BXOJHOrO CHTHajla HCIMOJb30BaTh TapMOHUYECKUM CHUTHAJ,
ammatygoil Uad=1 B.

Homwunane! saemenToB cxembl: R1=33 kOMm, R2=22 xOwm, R3=12 xOm, R4=13
kOwm, Roc1=100 kOm, Roc2=62 xOm, Coc=0,47 MKB%D.

KoHTpoJibHBbIE BOIPOCHI




1. OcHoBHbIe XapakTepucTuku OVY.

2. OcHoBHBIE cxeMbl BKIIoueHust OV .

3. BeiBenere nepenaTounyio GyHKIMIO UHTETpUpyroen, auddepeHnupyromei
CXEMBI U allepUOIUYECKOT0 3BeHa ((PUIBTP HUZKUX YACTOT).

4. Ctpykrypa OVY.

5. [Ipunmun pabotel AudPepeHImaILHOro Kackaia.

6. Kak 3aBucut k03p(UIMEHT yCHJIEHUS OT YacTOThl BXOJHOTO CHUTHala B
OCHOBHBIX cxeMax BKiIoueHus OVY.

Cnucok aureparypsl

OcHoBHast TuTEepaTypa

1. Maxkcuna E.JI. Dnextponuka [DnekTpoHHbIH pecype]: yueoHoe mocobue/ Makcuna E.JI.—
DneKTpoH. TeKcToBble naHHble.— CaparoB: Hayuynas kuura, 2012.— 159 c.— Pexum noctyna:
http://www.iprbookshop.ru/6270.— 3bC «IPRbooks», o naposio.

JlononHuTenpHAS IUTEpATypa

1. Ckapxena B.A. DnekTpoHuKa 1 MUKPOCXEMOTEXHUKA: y4yeOHUK B 2 4. Y.1. DnekTpoHHbIE
ycrpoiictBa nHMpopMannonHoi apromatrku / B.A. Ckapxena, A.H. Jlynienko; mox o6Oml. pea. A.A.
Kpacnonpomenoit. — Kues: Boima mkosna. 1989. — 430 c. — 50 k3.

50 ok3.

2. 3abponun 1O.C. TlpombiiieHHas anekTpoHuka: YueOuuk mist By3o / HO.C. 3abpoaun
— M.: Beicm. mkona, 1982. — 496 c. — 82 k3.
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[Mpunoxenue. Obpazey mumynbHo2o aucma omuema no 1abopamopHou pabome

MHNHOBPHAYKHN POCCHUN

®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Tynpckui rocy1apCTBEHHBIN YHUBEPCUTET

HNHcTuTyT BRICOKOTOUHBIX cucTeM uM. B.11. I'psaseBa
Kadenpa «I[Ipubops! ympaBieHus»

Otuer
o labopatopHoit padbote Ne
«Haszeanue nabopamophoti pabomoiy

IO AU CHUIIJINHE

«INEeKTPOHHKA-2)

Bemomauni: crygest rp. XXXXXX
Damunus U.0.
[IpoBepuin: yu. cmenenv, @amunus U.0.

Tynma 20XX r.
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