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1. Knonknu:

ﬂ]fﬂiﬁﬁﬁ‘: KHOIIKU MTPeIBAPUTENILHON HACTPOUKH 3HAUCHUH TIepeHaNpsKEHUsS U

IEPErpy3KH 1O TOKY.

E ij]/r'ja'tjt KHOIIKa 3aHYCKa/OCTaHOBKI/I. I[JI?[ MCPCKIIOYCHUA PCKUMA HAKMHUTC OAUH Pas.
2. CBeTOBbIE MHAUKATOPbI

,YPD'EIE Vka3bpIBaeT Ha TO, YTO Imogada IUuTaHus HC OblLTa 3aIlyli€Ha, Bbl MOKCTC YCTAHOBUTD
HCO6XOI[I/IMO€ SHAYCHHUEC HAIIPSKCHUA U TOKA.

HH|: YxasbiBaeT Ha TO, 9TO YCTPOHCTBO pabOTAET HCIIPABHO.
f2[E| VkaspBaer Ha To, 4TO ycTpoOiCTBO paGoTaeT co CTaOMIBLHBIM HampskeHHeM. IIpu

CTaOUIIBHOM HAaIPs’KCHUU BBIXOAHOC HAIIPSPKECHUEC ITOCTOAHHO, a BBIXOJHOM TOK M3MEHSETCS
B 3aBUCHUMOCTH OT HArpy3KH.

: VYka3bIBaeT Ha TO, UTO YCTPOICTBO paboTaeT co cTabuiIbHbIM TOKOM. [Ipu crabunsHOM
TOKE€ BBIXOJHOW TOK IOCTOSIHEH, @ BBIXOJHOE HAIpPSKEHHE MU3MEHSETCS B 3aBUCUMOCTU OT
Harpy3Ku.

HE: VYka3eIBaeT Ha TO, 4YTO CbaKTI/I‘-IeCKoe 3HAYCHHUEC BBIXOJHOI'O0 HANPSXKCHUSA IMPEBLIIIACT

3HaYEHHE 3alIUThl OT NEPEHANPSHKEHUS, B JAHHOM ciy4yae OJIOK MUTaHUs MpeKpaiaet paboTy
U OJHOBPEMEHHO pa3faercs 3BYKoBOHl curHain. Ilpu mnepeHampspkeHUH HEOOXOIUMO
OTKJIFOUYUTH BO3AYLIHBIN NEPEKIIIOYATEND U NIEPE3AYCTUTh YCTPONCTBO.

2 ;8| VkaswBaeT Ha TO, Y4TO OJOK MHUTAHUS reperpescs, BO u30ekaHue MoJOMKH TTprubdopa
BBIBOJI aBTOMATHYECKH OTKIIFOYAETCH.

: VYKka3bIBaeT Ha TO, UTO BO BpeMs pabOThHI MPOU3OIITIO0 KOPOTKOE 3aMbIKaHUE BHIXOTHOM
KJeMMbl. B 3TO Bpems pa3gaercs 3BYKOBOW CHUTHAJ, HAallOMHHAIOMIUKA O HEOOXOJMMOCTH
YCTPAaHUTb KOPOTKOE 3aMbIKaHUE.



18 1fl: Yka3bpiBaeT Ha TO, YTO HCTOYHHK TUTAHUS B mporecce oOMeHa TaHHBIMH.

3. OroOpaxkenue HA HUPPOBOM MHIAMKATOPE NMAPAMETPOB HANPSIKEHUS U
TOKA

|%J£E/_\"|§|° I:Il: [{udpoBoit HHIUKATOP OTOOpaKCHHs 3HAUCHUS HampspDKeHHS. B pexume

OXXHAaHusA OTO6pa)KaeTCH 3aJaHHOC 3HAYCHUC HAIIPAKCHHA, a q)aKTI/I‘-IeCKOG 3HA4YCHUC
BBIXOJHOI'O HAIIPSKCHUA 0T06pa>1<aeTc;1 IIpu pa60Te OJI0Ka MUTaHUA.

IEEbiIEEI_\%: I:I‘: [udpoBoii MHAUKATOP OTOOPAKEHUS 3HAUEHUS CUJIBI TOKA. B pexmme

OKU/IaHUSl OTOOpa)kaeTcs 3aJaHHOE 3HAUCHHE CHUJIBI TOKA, a (PaKTHUECKOE 3HAYCHHE CHJIBI
TOKa oToOpaxkaeTcs mpu padoTe 010Ka MUTAHUS.

lwiﬁﬁ?%’ I:I‘: [InbpoBOi MHAUKATOP OTOOPaKEHUs 3HAYEHUs MOIMHOCTH. DaKTUUECKOE

3HAYCHUEC MOIIIHOCTHU 0T06pa>1<aeT051 810J%1 pa60Te 0JIOKA MUTAHUSL.
4. Peryasitopbl

: Perynstop nanpsixenus. C moMompio Koa€cuka peryIupoBKd MOKHO HACTPOUTh
3HaUEHUE BBIXOJHOTO HAMpsHKEHUs (B peKUMeE peIBapUTEIbHOM HACTPOUKH HaKUMAiTe Ha
KOJIECUKO PETyJIUPOBKH IS MEPEKIIOUCHHS MEXY pa3psaaamMu, OJHO HaXKaTHe MepeMeliaeT
BIiepen Ha pa3psn). [Ipu pabore ¢ ycTpoiicTBOM MOYKHO HACTPOHUTH MOCIEAHHE TPU HUDPHI
3HAUEHUS BHIXOTHOTO HAIPSHKEHUS (B HEKOTOPBIX MOJIEIISIX - TOJIBKO MOCIIEAHHE JABE U PHI).

ZPerJ'I}ITOp cuibl Toka. C MOMOIIBIO KOJIECMKA PETYJIMPOBKU MO>KHO HAacCTPOUTh
3HaYeHHE CHJIbl TOKa (B PEXHUME IpPeIBApUTENIbHOW HACTPOWKM Ha)KMMailTe Ha KOJECHKO
PETYJINPOBKY JJISl NEPEKIIIOUEHUS MEXK Y Pa3psiiaMy, OJTHO Ha)KaTUE NEPEMEILAET BIEPE] Ha
paspsan). I[Ipu paGote ¢ yCcTpoWCTBOM MOKHO HACTPOMTH MOCIEIHUE TPH LUUDPHI 3HAUEHUS
CHUJIBI TOKA (B HEKOTOPBIX MOJEJISAX - TOJIbKO MOCIEAHUE JBE LIUPPBHI).
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1. BeIxoiHOM pa3beM MUATAHUS
2. UnaTepdeiic cs3n

3. Beixoasoii pazsem DC

f Buumanue: [logdepure cnocod nogk/ir04eHust B COOTBETCTBHHU € MO/JEJIbIO
npudopa !




3. YcraHoBKa CoecAMHECHUA

st ynoGcTBa moabp30BaTess B JAHHOM YHUBEPCATHHOM UCTOYHUKE NMUTAHUS MOCTOSHHOTO TOKA
IIPEyCMOTPEHBI TOJBKO JABa PEryJsATOpa: HANPSDKEHUS U CUJIbI TOKA. YCTPOMCTBO yIOOHO U
MPOCTO B UCIIOJIb30BAHUU.

[Tpu pabote cobionaiiTe cleayroune HHCTPYKIUH 0 IKCIUTYaTall|H

1. IllepBoHayanbHOE NOAKJIIOYECHHE K CETH :
VY0eaurecr, YTO KOHTPOJIbHBIA Kabelb JaHHOIO OJIOKA MUTaHHUs COOTBETCTBYET TPEOOBaHUSIM U
KOPPEKTHO MOJKIIOYEH.

Y06enureck, 4TO BXOJHOE HANPSHKEHUE TIEPEMEHHOTO TOKA COBIAIAET C BXOJIHBIM HANPSKCHUEM
0JIOKA ITUTaHU.

Yb6enureck, 9To Harpy3Ka MpaBUIHHO MOIKITIOYEHA K OJIOKY MTUTaHUS.

2. Xoa padoThbI:

Hepezl Ha4vYaJloM paﬁon yﬁe}]I/ITeCI), 4YTO0 BXOJHBIC M BbIXOJAHbIC Ka0eamn KOPPEKTHO
NOAKJJIIYCHBbI, TOJIBKO ITOCJIE 3TOI0 BKJIIYUNTE Hpnﬁop.

B PEKUME OKUTAHUA HET BO3MOKHOCTH HaCTpOﬁKI/I mapamMeTpoB BbIBOJA.

[Tocne moaKIIOUeHUs K CETH Ha MPUOOPE 3arOPUTCS MHAMKATOP MPETYCTaHOBKH, YTO O3HAYAET,
YTO TPHUOOpP B COCTOSIHUM HACTPOWKH. [IJis HAaCTPOWKH BBIXOAHOTO HANpPSDKEHUS BpallaiTe
perysistop HanpsbkeHus. Perynstop, T.e. pOTOPHBIM SHKO/EP, OCHALIEH MEPEKII0YaTeNIeM — IIPU
Ha)KaTUKM MO>KHO BbIOMpaTh 3HAUEHME LIara Mmpu MoBOpoTe, AOCTynHbI 4 3Hauenus: 1, 10, 100,
1000.

[ToBepHUTE PYUKY PETYIUPOBKHU CHIIBI TOKA, YTOOBI MPOU3BECTH HACTPOWKY CHUJIBI TOKA, IOCIE
3aBEpUICHUs] HACTPOMKU COXpaHMTE M3MEHEeHHMs. B 3To BpemMs HaXMHTE€ Ha KHOIKY
3aIycKa/OCTaHOBKH

Eﬁj/{éﬂ:, 0JI0K MUTAHUS HAYHET BBIBO/JI 110 3aIaHHBIM ITapaMETpPpaM HAIIPS)KCHUA U CUJIbI TOKA.

ﬂﬁﬂfﬁ'ﬁﬁﬁlz Ha)KMHUTE Ha KHOINKY IIPEABAPUTEIILHON HACTPOMKHU 3HAYEHHM MEepEHANPSKEHUS

U nieperpys3ku 1no Toky. [L{udpossie nHAMKATOPHI HANIPSHKEHUS U CHJIBI TOKA 3aMHUTAIOT, B 3TOT )K€
MOMEHT 3aropstcs MHJIMKATOpbl CTAaOMJIBHOTO  HAMNpSIKEHHs, CTa0WIBHOIO TOKa U
NEepEeHaIPsHKEHU S, YTO O3HaYaeT — OJIOK MUTAaHUs NTEepeIeN B PEKUM MpeABapUTEIbHON HACTPONKU
3HAUEHUH TEPEHANpPSDKEHUS U NEPErpy3ku Mo ToKy. U1 HACTpOMKHM BBIXOJHOTO HANPSKEHUS
BpalllaliTe pEryNATOp HANpsDKEHUs. Perynarop, T.e. pPOTOPHBIM DHKOAEp, OCHAIIEH
HEepeKIIroYaTesIeM — MPH HaKaTHH MOXKHO BBIOMpATh 3HaU€HHE I1ara Mpu MoBOPOTE, TOCTYIHBI 4
3nayenus: 1, 10, 100, 1000. IToBepHHuTE pyuKy PEryJUPOBKU CHJIBI TOKA, YTOOBI MPOU3BECTH

SENRRE| u

HACTPOMKY CHJIBI TOKa, IOCJI€ 3aBEPLIEHUS HACTPOMKU HAXKMUTE KHOIKY

COXpaHUTE U3MEHEHUSI.
(ITo ymosruanuio y npudopa y:ke yCTAaHOBJIEHbI 3aBOJICKHE HACTPOMKH, HEe PEKOMEH/lyeM He
AeJATh HACTPOMKY CaMOCTOSATeIbHO)

IIpu Hayase padboThl ¢ NPUOOPOM, MaApaMeTPhbI yake OyayT 3a1aHbI.

Crnoco0: Haxxmute 1 ynepkuBaiiTe peryasTop Hanps>KeHUs WK PEryIIsTOp CUJIbl TOKa B TEUEHUE
5 cekyHJ, 3aTeM LH(pPOBbIE MHAUKATOPHI HAMPSIKEHUS U CHJIbI TOKa HAUYHET MHIraTh, Jlajlee C
IIOMOUIBIO PETYJIATOPOB HACTPOWTE HANIPSHKEHHUE U CHITy TOKA, IIOCJIE YE€TO BBIXOAHAS MOLIHOCTh



OyZAeT MeJIEHHO U3MEHAThCS B COOTBETCTBHM C YCTAaHOBJIEHHBIM BaMM 3HaueHueM, (Perysmsrop,
T.€. POTOPHBII 3HKO/EP, OCHAIICH MEPEKITI0YaTeIeM — IPH HAKATUU MOXKHO BBIOMPATh 3HAUCHHUE
miara Mpu IOBOpPOTe, AOCTynHbl 2 3HaueHus: 1, 10). Hakonen, Haxxmure M yJep:kuBaite
PEryISATOP HANPSIKSHUS HITU PETYIISTOP CHIIBI TOKA B TEUSCHHE 5 CEKYHI, YTOOBI BEINTH U3 peKuMa
HACTPOWKH, HM(POBbIC HHIAUKATOPH! HAPSHKECHUS M CHITBI TOKA 3aMHUTAIOT. JJaHHBIE HACTPOWKH HE
coxpaustcs. llpu cremyronmieM HaXaTWd KHONKM 3amycka OyAyT BBIBOAMTHCS 3HAYCHHS
HOCJIEIHUX IPeABapUTEIbHBIX HACTPOEK HAIIPSKEHUS U CUJIbI TOKA.

Buumanue! Ecnu npu pabore ucTouHMKa NMUTaHUS 0€3 HArpy3Kd OJHOBPEMEHHO 3aroparoTcs
UHAUKATOpP paboThl mpubopa, MHAMUKATOP MOCTOSHHOTO TOKAa, MHIMKATOP HEUCIPABHOCTH U
WHAUKATOP KOPOTKOI'O 3aMBIKaHUS, MPO3BYYUT JUIMTEIbHBIA curHan TpeBoru. IIpoBeprTe He
HACTpOEHa JIM cuila Toka Ha () 3HaueHue, NPy TAKOM 3HaYEHUU padoTa yCTpONHCTBAa HEBO3MOYKHA.

Buumanue! Eciu npu pabore MCTOUHMKA NMUTaHUS O€3 Harpy3Kud OJHOBPEMEHHO 3aroparoTcs
MHAMKATOp paboThI IPUOOPA, UHAUKATOP ITOCTOSHHOTO TOKA U MHAUKATOP KOPOTKOIO 3aMbIKaHMSI,
IPO3BYUUT JUIMTENbHBIA CUTHAN TpeBOTW. [IpoBepbTe HE MPOU3OIIIO JI KOPOTKOE 3aMbIKaHUE.

3. YcrpaHeHHe THIMYHBLIX HEMCIIPABHOCTEH

HeucnpaBHoOCTH Cnocod ycTpaHeHusi

Her BriBOAA Cy1iecTByeT /iBa BapuaHTa:

1. Tabno He paboTaeT, CBETOBOI MHIAMKATOP HE TOPUT:
CJIOMAJICSl BO3IYIIHBIA TEepEKII0YaTelb; OTKIIOYEH
BHEIIHUN HWCTOYHMK THUTaHUS;  pa300iTaIoch
COCMHUTEIIBHOE 3BEHO B BEpXHEH yacTu Tabio.

2. Ha tabno otobpaxaroTcsi Bce HyNHU, PEryIsSTOPhI HE
paboTaroT: COeNMHUTENHHOE 3BEHO BHYTPH OJIOKa
NUTaHus  pa30odTasoch, HWCTOYHUK  MUTAHUS
OCHOBHOTO KOHTypa HE TOJIKJIIOYEH; MOBPEXICHA
CHJIOBasl TpyOKa; HEMCIPaBHA MaHeNb YIPaBJICHUsL.

Curaan o KOpOTKOM 3aMbIKaHUH | Perymarop Toka ycTaHOBJIIEH Ha MHUHHMAJIEHOE 3HAYCHHUE,

PEryJsTOp CUIIBI TOKA U SHKOJIEP HEUCIIPABHBI; TOBPEXK/IeHA

CUJIOBas TpyOKa.

Cursan o nepeHanpspKeHHH VYCTaHOBIEHO MHHMMAlIbHOE 3HAa4€HHE 3alllUThl  OT

MIEPEHANPSDKCHUS; PETYJSITOp HANpsHKEHUsST W OHKOJAEP

HEHCIIPaBHBI.




