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Uenb padOTU: MsyqeHHe npHHU1l110B pa60TU H np*06peTeHHe

npaR'rmeORJ1X HaBI:tHOB MOCJIe.uOB81l.JllJl npeo6paso-

BBTe7.ff RO.u - ~OJIO Mk~YJIbOOB.

1. '06lllRe Me'rO.uHqeORIle YR8SamlJi [1,2. ]

ITpeo6paSOB8TeJIH RO.u - tIHGJIO HMnYJIbOOB ( IU{q ) 06ecneqnBaDT

HB BllXO.l1e onpe.l1eJreHHoe tIlICJtC' m.mYJIbOOB B SBBI1ClfMOCTH OT ynpaBJXllIO-

mero .I1BOHQHOrO BO.uB HB Bxo.ue. TaBMe npeo6paSOBaTe~H HBXO)~T npH-

MeHeHHe B I:tSMepllTeJIbHo1!: TexliIu:e, )J.JJJ! ynpaBJIeHim lIIarOBIiM1'l J1Bl'lraTeJ.tR:-·

MK, YMHoJteHIDI BeJlHtIlUl, O,nHB liS ROTOpIXX npe,ll,C'l'8MeHB tI8CTOTOl'l IDvI-

nyJl:bCOB, B .upyrall - ,Il,BomIDlM ~(Q.nOM.

llpuMepoM MKRpocxeMH IIl{q MOw.eT C~~Tb'cxeM8 Kl55 MES.
YnpomeHHalI oxeMS npe06pasoB8TeJtff RO.n - tIl'lCJIO ~~YJIDCOB npu-

B~eHa HB pHC. I. OHa oo,ne~T CHUXpOHHHi T~xsa~uu~ CqeTtIHR H

~ JIOrl'lqeORHX nenett. K l'lHBepOHOMY BIiX0m' Q t R8:1!,ll,OrO TpHrrepa

CtIeTtIIDla no.uRJUOqena lItIe1!:Ra YJ ( 113, YJ4, H5 ), CHrli8JI 118 BHXC.l1e RO-

TopoR MD~eT 6HTb paBeR e,nl'lHRL1e TOJIDRO Tor.u8, Ror.ua .u8HHHa TPHrrep

H8XO,nl'lTM B llYJIe, a Bce npe,nU,llYm\fe TpKrrepu - B e,nUHRI{e.

I~R BR.llHO H3 PHC. I, liB BXO,nu Bcex 3JIeMeHTOB M nO.l1aroTolI

BHeIIIHH€: ynpBBJIfllOlJl}le OHrHBJIH Yo - Y2.' p8SpelIIaRl/llHe lfJlli sanpelll8J1)-

'~e e~HHHqHUe OUrHBJlli Ha BUxo.uax DTffX 3JIeMeHToB. CHrHaJIH Yo -Vt
MorYT 6UTD no.uaHH, HanpM1lep, C TYM6JIepHOrO perHOTpa YCT8HOBRH YMII.

Ec.JIH Yo::::' VI ::. V1. = I, TO npJlJ OtIeTe CHHXpOHHHM Cqe'rtIllliOM

HMnyJlbCOB, llMeJOUlIDConopHYlO qaCToTy f, Ha BllXo.uax 1f3-H5 nOlIBfIT-

OR lie COBna)<amrne ao BpeMElHH llMnYJIDCH 0 qaCTOT8MH 4 f la, 2.:f IA a

:fIB.
E;n}lHilJIUUe SHSl:leHM nO~tleHHUX CHrHaJIOB HI1ROr.na lie 6::J.nYT OOBna-

,nan ,npyr C ,npyroM BO BpeMeHll, qTO J:lI!)J,HO HS BpeMeHHoll: J\HarpaMMbl

HB pHO. 2. EcJIH, HanpllMep, pacoMoTpeTb BJIeMeHT H5, TO,RBR OJIe,nyeT

l1lS pHC. It e,l1HHllqUUe SH8tIeHM Ha ero BHxo,ne 6y,nyT nOJiBJIlITbOlI 0

qaOToToll: f (8 B Te MOMeHTd, ROl~a nepBIi~ H BTOpOtt Tpllrrepli Haxo-

,IJ,RTM B e,nRHHUe, 8 TpeTlIf1 - B HYJIe. CJIe,nOBBTeJIDllO, B 3TH MOMeHTIi

.apeMeHl'l He MoryT nOlIBHTDClI HMIlYjIDCU lIa BHXO).\ax 3JleMeHTOB 113 H 114,
T.R~ O)<HO H3 YCJIOBlf~ HX nOHBJIeHHH ~ HYJIeBOe COCTOlIHHe nepBcro RJIH

IilTOpOrO Tpnrrepa.
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ett.' Ha pIlO ~ 2 DORaS8HB B1iXO,ll,HaHDOOJle,nOBaTeJThBOCTb f y AM Ho,na
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Paspa60TBTh npJilHUHDli8JlbHlie 9JIeBTpJil~eCRHe oxeMii npeo6pasOBa-

TMett RO,ll, - 'lH(;JJO HMI1YJlbCOB Ha 00 KOBe .D - H J I< - TpurepOll coreH,l1.[;

YMII.
BIiIlOJIHHTb RCCJJe,nOB3HHHDo.n:yqeBHHX cxeM, HCDO~bSYH oc~orp8W,

ITpRBeOTH BpeMeHHHe ~arpaWAH pa60TIi llK~ npH pasHlix 9HBqeHV~X

BXOAHUX sHa1.{ewdl Vi., VI 11 Vo •
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2. ryTHKROB B.C. HHTerpaJlbHaH SJJeRTpOHHRa B nSMepJi!TeJIb~~
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np/l1 V2:: 1, Vi =- a, va:::: t



JJAEOPATOPHAR PABOTA ' ro
llCCJIEU\OMHl1E AH1wMEJ:llY]~KOro YCTPOl1CTBA

IIOC.JIEmOBA.TE,lfDHOro .nEitCTBl1H

Uenb padOTU: z3y~eHlle np~HDOB padOTU 8pllWMeTH~eoRoro

YCTPO~CTB8 nOO~~OBaTanbHOrO ~e~CTBHH

1. OCi~Ie MeTO,ll,lfleOKHe YRaaaHHH [I ]

ApRWMeTll~eORRe YOTpo~oTBa ( AY ) noo~e,ll,OBaTe~bHOro ,ll,e~CTBHH

npMMeHlIIOTOJi np.l1 pea ,JIllaaUITI'l 3BM, ~ ROTOpblX CiUOTpO,ll,efioTBl'Ie He

RniisIe'fCR CYJl\eOTneHHblM, a OCHonHO~ KplITeplIR a<W>eKTllBHoCT-Ii':;-MHHIIMYM,

armapaTypH!lX a8TpaT (HanpHMep, 1t8J1bKYJIflTOpbl).

CxeM8 AY noo~~nOBaTeJlbHOrO ,ll,e~CTBHH CO,ll,epmHT perHCTp~

onepall.ll-DB ( PA H PE), pen~CTp CYMl\I\BTOpa ( PC ), O,ll.1l0pa3pJUlHWt

HOMCiHlIaUHoHHWt CYMMaTOp (S,M ) H Tpurrep nepeHoca (m) ( CM.

pRC. I ). BblXO,ll.U MJIa,ll,lIUlx pa3PfI.ll,OB perHCTpOB PA H PB COe,ll,HHeHbl 0

Bxo,ll,ai.m: O,ll,HOpa3pff.1J,H::'l'OcYMMaTopa SM • Ha nOOJIe,ll,HeM npOHcxO,ll,HT CYM-

MMpOBaHHe ,n:ayx MJIa,D,IIIUXpaapfl,ll,OB onepall.lloB H CO,1J.epllUlMoro TpHrrepa ne-
peHooa TiI.

Ha BUXO,1J.eROMCiHHaU.lWHHOrOOYMr~aTOpa WOpMUPYIO~eJi3Ha'IeHHH CyM-

Mil S .I! nepeHoca P B CTapUIYIO napy pa3PfI.ll,OB onepaH,ll,OB.

ITo oCimeMY .D~ BCex TpHrrepOB n perHCTpOB AY CHHXpOCllrHa~

npOHCXO,ll,HT C,ll,BHr OO,ll,e~HMoro PA, FE H PC BnpaBO HB O,ll,HHpa3pgn.

B OOBoCiOAHBlIJHfiOHnpH OABHre CTapmHa pa3pgn perHOTpa PO 3DnHOMBaeT-

011:3Ha~eHJfe Oy~ S , 8 aHaqeHHe nepeH008 P' nocTynaeT B Tpl1rrep

nepeH90a TP. noc~e SToro AY rOTOBO R OYMWIpOBaHHl) CJIe,ll,YKlIIll'IXpas-
pFI,1I.OBonepall.llOB.

C,1J.BaI'B perl'lCTp8X PA H PB ooYmeOTB~eTOJl: nHR~HqeORnn, Ci~aro-

~apl1: 'feMY noc~e BHnOJlHeHRff onepaUHH OJIO~eHRH Onep8H,ll.H B perHOTpax
BOOCTBHaBJIHBaroTOJi.

PaCiOTa O,ll,HOpaSJ1ll.IlHOrOROMduHaurrOHHoro OYMMaTOpa onHOUBaeTOJi

T86JIHUeil: HOTHHHOCTH ( PRO. 2,a), riJ,e n - nepeHOO B TeRYmu~pa3-

J1ll.ll, P - nepeHOo B OJlellYKWI'fi pa3pF1,11.,a S - CYMMa OJIaraeMHX Q IIg.
HaHCioJIee IIIHpORO Ha npaRTHRe ~ nOOTp08m1JI OYMI.l8TOpa llCllOJIb-

3YlOT MMHl'lMaJIbHbl8 y paBHeHRff. I1x. MOlKHOnOJf.Y~llTb, npe,ll,CT8B.1m WYHRLIRIO

S BERne S =:.1 (Q, g, n, P) .lvII1HIIMItI381IHil <PYl1RUHH

( jmc. 2,B) npIlBO,ll,Wr B O,Jle,lI.YlOlIlI'lJ\!pe3Y~bT8TaM:

PA 3- Q SM S ~ ,PC .. ]
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AAHOPA'6p'AHOro c'!lM"1ATOpA:

q

Pl1c. 2. C~ Hl'U

S ~/lfIilHl'lMIII}AI4I"1" q:>!{HI< IJ,11l<l P~ ,(a, &,n);
& - MI"IHHMH}AI4HIl CPl/HI<IJ,HH 5= f (0, g,n~p)



5 = (0 + g + n). P + Q. g. n,
p:::. Q,g + Q ,n + g, rI .

YpaBHeHHH CYMMaTOpa 06~8AaIDT CBoAcTBOM C8MOABO~dTBeHHOCTH.

'ITO llOSBO~eT ~erHO KX npe06paSOBHB8Th ~ pe8EHSaUHll B HlffiepcHOil

JlOrilKe:

~ =(a + g +- fi) .P + a. f. i1 ,
P ~ Q'. g + Q. n + B. il

B 06meM CJI,y'IB e ~:. a {!;) €(f) n :::.(al:f> g:) @ n . 'ITO

onpe,lJ,8JIl!eT BOSMOlKHOCTh nOCTpoelU'lJI SM Ha UO.nyCYMMBTopax. B 9'rOM

CJIY'Iae 1I0JIYCYMMaTopll H S BIIJIRJ'I8F)TC.f! nOCEe.n.o.e8Te.JIbHO. 8 nepe-

HOC liS $1'1 <pop\UlPyeTCJl npH R8JHl'IJdH nepeHoca B O,lJ,HOMHS H S
( CM. pUC. 3 ).

BaqHTaH~e npOH3BO,lJ,HTC.f! nyTeM CJIOJl(eHV~ 0 ,lJ,OllOJIhRT8JIbH~ HO,lJ,OM

Bh!'H~TaeMoro (PB) • .uonOJIHHTeJIblllifi RO,lJ, WoPMRpyeTCJl nYTeM npe06pasoBa-

liHH HOAa PB B 06paTHul!: RO,lJ, ( UHBepcHH ]='B ) .Il CJIOJKeHlleM C eAI1Hlll\el!:

B MJI8,lJ,meM p8spsme. B-'AY nOCJIeAOBaTeJIHlOrO Ael!:cTBrol npll6aBJIeHHH eM-

HUUH B MJIa,lJ,lliHl!:paspsm npoHSBO,lJ,HTCJl YCTSHOBJIeHneM Tpnrrepa nepeHO-

ca nepeA Ha'I8JIOM onepa~XR B 8MHRQY. a HHBepTRpOBaH~e PB nYTeM c~e-

MS MAS C HHBepcHoro BUXO,lJ,S TpHrrepa MJ18AlIlt:lrO paspH,lJ;a PB (CM.

PRC. 4 ).
2. ITOpgUOH BHnOJIHeHHH pa60TH

L Paspa6oT8T:b cxeMll B 6aSHce 8JIeMeHTOB CTeMa oAllOpaBPfI,IJ,Horo

CYMM8Topa: '

- no MnHHM8JIhHol!: WOPMYJIe B 68SHce M-HE;
- no MRHllM8JIhHOfi t%JopMYJIe B 6a::mce M-HE n M-IDJI1--,HE;

- HS nOJIycYMMaTOp8x.

2. ITOCTpOUT.b cxeMhl AY nOCJIe;nOB8TeJIbHOrO AeltcTBWI li8 683e D-
TpHrrepoB'H C pa3,~'IHHMH . BapH8HT8MH CYJ~ffiTOpOB no n.l.

3. B CT8TlflleCHOM P9JKllM8 npoBecTn HCCJIe,uO.lJarme WYlllir.lHOI!HpOBa-

Hl'liI AY )J,JllI pa3JI1Nrllix RO,lJ,OB A l'l B.
4. B Jl,HH8MJllreCROM pelKlfMe ClL'lTb OC~R.JIJIOJ'paMMbI R TO'IR8X a. g,

n, S. ~ .
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Cl1HXPOH.l1SHpYIJIIllleBXOAll BCeX TpUrrepoB nO.nRJl11'I8tl'l'().I{R .reHepBTOpy
RMDY~bCOB06aS8T~LHO TO~»RO O.nHHMnpOBO.nHRROMnocJle SS,naHHH B

Hl1IXJ!CXO,ll.HOI'Oa HaqellIDl.

5. IIpoaeC'fJl nCCJIe,ll,OB8RM lIC, D. 2-4 ;I1)1fIBli'!JIIT8TeJUl'1I0CJle.no-

RBTeJtLHoro ,nenOTBHH.
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