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KoHTpoJII> TeXHK~eCKO~O COCTOBliltli 3KO~aTHIJyeMoil: 3.J18KTpOHH­

Kli c IIpmAeHeIDieM ,JJ;OIIOJIBKTeJil>HHX yc'rp()A~B SillJIIIeTcsi: ajlpeK'l'KBHHM 

· cpe;14cTBOM IIOBWlleHWI ee Ha,IJ;ellUl:OCTH. B 'A~o.2 pa6oTe i::rpne.ne.im 

paspa60TKK Texmr~eCIO'!X cpe,JJ;CTB KOHTp~. npe,JJ;Ha3Ha~emmx: ~ 

,JJ;Ha!'HOCTHIJO:sa.HmI COCTO.amm CHCTeMH KSM~J)eHWI IIapa.MeTpoB Dy'll(B. 

K perKCTpxpyx:wqe! SJieKTpoIDUaI YCTB.HOB~ no M8KTpOpOJll'J(emno 'IB.C­

Tm.J; e . Ilpxmnm; CWE~OIDipo:arurwr ~J~amio! CHCTeMbl IIO,Iij)06-

HO ~mICaH B pa6.0TaX [5,61 . 
,llwI B.HaJioroBo! 'IB.CTK R3~1e:pKTeJll>HO! cia:cT:eMbl paspa6oTaH 6.JioK 

TeCTOBoro KOHTpoJJJI c KJf.acc:aj>KRaTOpOM, ·:.nelc.TBYDUll™ IIO rrp~ 

6a!ecoBCKO.rO peUl8JDillero IIpaBWia. IinOK~l:SMS. . CllIC T8Ml1 . rrpmie.ne:aa 

Ha pHc.I. 

reHepaTOp rrpl!MOyrOJU)HWC mmyJ!l>COB HarpyaeH HU CBeTO,n;HO,JJ; 

P.ft. 305 A , :r.uJ4>paK,PacHoe H~Jiy'IeHHe OT ~<:>T~poro :aMrrTi;rpyeT ~OK. 
Ilo;ryrrpoBO'AHD:KOBW!: ,JJ;aT'llUC (CKaHHCTOp)· ycT~oB.iren HCl ,n;HCT~OH­

HO yIIpa.BJUISMOM MexaHlISMe. c IlOMOilll>lO ROTOporo MO.T."Jl'.f• -3M0HKTI:. ero . 

IIOJIOllteHRe OTHOCHTeJII>HO . ira,i(anqero HSJiylleHlm; . TeM caM!lM K3~aT:r:. 

3aBHCHMOCTI:. qio:pMH l!! aMIWrry,ItH Cl!!I'HSJI8.. OTM~CTa norra,n;ruutii Ha_ 

,JJ;aT'lmt. IlpK HOp.GJII>HOM ~OHHpoBaHIDI KSMeplT~HOil: aJieKTPO-
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IlliIDI Cl'IrHaJI Ha em Bb!XO,D;e ldMeeT \iJopMy, IIOKa.SaHHYi> Ha .pac.2. 

3TOT cnrHa.Jl IIOCTynaeT Ha BXO,II; I\Jla ccH(pliKaTOpa, KOTO:p!lit on;emma­

eT COCTOJllil16 li3M6pliTeJ!hHOro 6.JroEa. ITO np:irnumry "ro.u;eH - He ro­

.n;eH". 

liocTynaR Ha BXO,II; OJIORa I, mrcliopl;Ja.IJ;HOHH!itl: Clll'Ha.11 CTpo6HpyeT­

CJJ: m.my.Jli>caMH OT reHepa.Topa C'l.'po6-lifomyJil>co:B[ I) . B pesy.UTaTe 

rra Bh!Xo,n:e n oJiy"<IaIOTM IO mmyJII>COB, orn:6arol!ilH aMrrft..KTy;ItH:WC sHa"<Ie­

mlli IW'l.'OPUX IIOBTOp.!IeT clioPMY BXO.IUIOro CID'Ha.Jia, OTJ:I mr.:aym.cb! "t!e­

pe3 .mmeihrne BopoTa, yrrpaBJmeM1:1e cTpo6-HMITYJihcru.m , noeTyIIB.JOT Ha 

BXO,I( .n::>-I1xJ)epe.HIUiaJihHWC ycrurn:TMeli ,Il:Y r-.ILY IO , B KOTO:pHX rrpo:e:cxo­

,I(IIT cpa.:sHeIDie Bl:l60po'Ilrnx 3Ha'!eID!ii BXO,n:Horo CK!'HaJUl c 3Ta.JlOHHHM: 

OTa.JIOHHHe 3Ha'!eHHf! BXO,IJ;Horo CHrHa.n:a c BRCOKOI TO"DIOCTJ>D no.u;dir­

pa.IOTC.!I rrepeMeHHHMK conpoTHBJieHIDIM!{ R, -R10. cpeJtHHe TOTDCI KOTO­

pwc: IIO~'!eHH c mmepcHHMH BX:O,Il;aMH w rW IO. 

CTeIIeHI> pa60TOCllOC06HOCTH KOHTpo.1llipyeMoro OO'J>eKTa xapane­

pli3y6TCll: Bl:l.JIHlllIHOli OTHOCHTeJihHOro OTI\J.IOHeHH.!I xapaxTepl!CTHKll 

Ci. {t) ={tL (t)- ft~;) 1 I~ , 
r,I(e P. li:.) :11 .i>. ( t) - .I(eiicTBiiITeJihHoe IiI aTaJIOHHoe 3Ha'!e:Hwl BXO,ItHO-t~ ,,~ . . 
ro Ciarrra.lia, A<i, - .u;onycK B i. - OM TO'llie. BHXO.D;l:il .n;IiI~peHiijl~ 

a.JihHHX YClIJlli'l'e.Jieli IIO,Il;KJIIO'!eHW K BXO.D;al/l OJIOI<a 2, BliXO,ItHO! Clll'HaJI 

KOToporo orrpe.u;eJI.!IeTM ~emrnM 'J( 

. X = j:t.ci. 
x - cpe,IJ;Heapmp'il6TlI'IeCKa.!I cyMMa OTKJIO:Helilrli B l't TOtma.X BXO)tHO.­

ro CiiII'HaJia. Ec.mr X 60JU,rne .n;orrycTJdMoro ypoBH.!I, TO Ha ::awm.u;e 6Jlo­

Ka 3 IIOJIBJUI6TCR CHrHaJI HyJil>, B o6pa.THOM CJiy-qae - ·e~. JioI'll-. . 

:rec:rw:e ypOBH1I "0" H "I" orrpe.n;eJlfilOT pa.60TOCIIOC06HOCTi H3Mepll~8Jil,,.. 

Horo 6,10~. r,I(e "0" . orrpe.n:eJIHeT KJiacc Herommx, a "I"- it:IUicc_ :ro,1,1;-:-. 
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HhlX COCTO.!IHliM CliCTeMH. HeTpy,Il;HO 38.M6TJiITl>, 'ITO rroporoBoe ycTpoft­

CTBO (6.JIOK 3) pa6oTaeT K8.K K.JiaCCliI~mta.TOp, o6ecrre"'Il'IB8.roonllt pas.u;e­

JieHHe COCTOHH!Il!: CJiICT6Ml:l Ha .n:::aa K.Jiacca. 0,I(I!H H3 BalKHHX MOM6HTOB 

Ha.CTpOfIKli ,I(B.HHOfi CliICT6MEl KOHTPOJI.!I 38.RJIIO'laeTCH B B1:16ope B6J!liI'lll­

Hhl nopora cpa6aTh!BaHiiI.!I noporoBoro ycTpoficT::aa. ECJ:IR B1:16paTl> 110-

por )\. > / X -Q,/"'AQ.., r.n:e A Q, ,n:orrycTiiIMB..!I BeJIH'IHHB. .o.TKJioHeHIDi: 

BblXO,I(Horo cHrHa.na IiI3MepMTeJlhHoro 6JioKB., TO M3-3a yxo.n:a napaMeT­

poB cm-ro}l CliCT8Mhl MOlKeT rrpOiiI30HTH orrrn6o'IHB.JI saIIIiI~l> H3MepsreMoli 

lil!liJOpMa.IJ;IIH. B 8TOM CJiy"<Iae Mb[ IIOTepHeM IIy"tfKOBOe BpeMH, Bl:l,D;eJieH­

Hoe Ha ::iKcnepHMeHT. C .n;pyroli cTopoHhl, ecJlli B1:16pa.Th A< .t.a. 

TO 8a C'I8'.1' BJIYJJJilI.!I TIOM6X noporoBoe YCTPOHCTBO MOJKeT \IlIIKCHpoBaTJ:, 

.JIO;{{Hy10 m1'1JopMaui1:10 0 Hero,II,HOM COCTOfil{HJil JI3MepHT8.JlhHOrO cJ.JIOI\a. 

D rroc.JJe,;i:rreM CJ.cy-qae orrepaTopy rrpiiI.n;eTcsr Jll1IIJHHM: pa3 rrpoBepHTh an­

·napaTYJJY • IIoTepH .IJ:JIJI nepBoro H BTOp oro CJJy'IaeB, COOTBeTCTBeHHO 

r)y"lfYT c1 u c2 . Tpe6yeTCll: HaliT11 Tarwe perna10mee rrpa.:s1L'IO .II,Jill nopo­

r onoro ycTpoifoTBa , '!T06J:J: noTepn OH.Jlli MiiIIDIMaJihHh!e. 0To K.JJacmr­

'!ecr.;aR 3a,n:a-qa J,18.TSMB.TliI'!SCKOM CT8.THCT1IB.H penaeTCJI M6TO,I(Ol:l 68.lie-

COBCKOr O npa.Bli.J!B.. 

ITycT:o, H
0 

rrpe.n:cTaBJl.!IeT TIITIOTe sy , cocToHuzyro B TOM, 'ITO B 

H3MepnTeJihHOii: cncTeMe HeT uencrrpaBHocnr. H, npe.n:cTaBJirie'l' nmo­

Tesy I coc •rO.fIIeyID B Tor~ . 'ITO B CUCTer.ie 8CTJ:, HeHcrrpaBHOCTh.Ey.n:erir 

C'!RT8.'l'h , 'I'l'O BeJili'lliHa Bl:lXO,I(HOro CMI'Hruta U3MepHT8.Jl.bHOH .anrrapaTY­

phl B Ra.Jl\,Il;hlfr MOMeHT 113!.:epeHIDJ: rrpe,n:CTaBi1Ji8T CJIY'!MHYIO B8J!liI'Illl1J' 

c HOp!MaJI:OHill,J 3aIWHO!vl pac rrpe,n:e.11emm: 

A- N (a., 6a) , 
r .I(e CL - .3eJiwnrna Bh!XO,n;Horo cHrua.n:a B . IDJ:TepBa.Jie Ta . 

6 a. - ,II;acrrepcl'I.!I , BeJUI'IHHY KO To po ti Bh!6epeM liI3 yCJIOBM 6:: A; a., 

r,II;e P. - B8Jill'lliHB. MaKCJiIM9.JThHhlX OTK.1J.OH6HIDi: { ( t r . CJiII'HaJI Ha 
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BlilXO.ll;e noporoBoro ycTpoAcT:ea npe.ll;cTaBJiaeT CYJIJll x •fl+ J , 
r.ll;e ~ - CliI'Ha.JI IlOMeJGI. KOTOp..tfi rrpmmMaeTC.fi B mr.rte Hopr.wn.Horo 

pacnpe,I\eJieHID:I c HYJieBHM Ma.Ter.aTni:rec:KllM o~eM H ~cnepcHeii 

~ "' N ( o, s 2 ) • 

CHrnau X - Ka.It cyMMa .ll;Byx CJiy'IaftH!ilC BeJlli'Il!H c HOpMaJII:iHHMH 
; 

pacrrpe,I\eJie:imm.m TaIOKe 6y.ll;eT uMeTI:i HopMaJII:iHoe pacrrpe,I\e.1eIDie c 

na paMe TpaMl<I 

x,.,N[a., {6i.+s~)]. 
t-4& e 'I ~ - a 

BeJiwnIHa ....., OI!p8,I\8Jil'IeTCJi ITO Bli!Pa.JK8Hl<IIO s ~M {;";,(Xi. - x) ' r,I\e 
- 1 ... 
X = "ii:~ Xi. , a Xi. - pesyJll>Ta'l.' Ha.6JIIO.I\emrit B .HHTe]::>BaJie T~. 

~=1 

~ p.HC .~ np.HB8.ll;8Hhl Kpmll:le pacnpe,I\eJieIDiii WUl CJiy'laHIIHX BeJil:ItnIH 

A u X • EcJm 3Ha i:reime CJiy'lai!Ho:H: BeJll:I'll:!Hhl X Ta.Koe, 'ITO 

lX -a.)> A , TO OTBepraeTCR eyJie:aan rimoTe8a H •• Us:aecTHo, 'ITO 

OIIT.HMaJlliHOe ·:mai:remre .!\JI.II nopora cpa6aTh!BaJmR .A MOJKHO :mnlic-

JllITI:i .H3 BHpruKemm R 
R=C ·Cl(· n +C .A. o ' ,.... " r rr ' 

r,I\e R - pHCK npmmTIDI perne:mrn, ol. - nepo.RTHOCTI> Toro, 'ITO 

omn 6o'!Ho BhI6paHa rHIIOTesa H • , B TO :apet.1fl, Ka.K cnpa:ae.nmma TI:I­

rro Tesa H, • f> - :aeponTHOCTh Toro , i:rTo Ollfil6olll!o BhI6paHa N ­

IIOTG3a H1 • P0 H P, - arrpHOpHhie :aepo.RTHOCTH HC:'IpaBHOCTl'I 

H3M8PHT8Jll>HOit annapaTy:pH. IIo p es y JII>Ta Tar:T CTa THCTH'I lCI\HX ucm.i­

Tamrii IIOJiy'leHo P. = C, 95 H R = 0 , 0 5. B e.i1H'l:HHhI cl lil fJ 
COOTBeTCTBeHHO, pal3HhI 38U!TpIDCOBalllil:lM IIJIOliaIV1M, IIOI\8.3aHHhII.! Iffi. 

pl'!C, 3. 
oa (l<-a.J' 

ch-i! J -261. ~ e dx 

a.+A . (x - ~)'-

fl = ti 2. I e- 2('-&• S'-J d 
~9i' .Jei>~+S'- ~ 

a.+A Q. 

6. 

Bc'raBJl.fi.fi d.. J{ f-i B · mrpa.;, ~elilie R rroJiy q:m.1 

_ (>HL}' . a.+..( (x- a.}' 
R = ~ ( e,- i~i dx + Pie~ 2 J e - ~(6'-+S2 ) dx 

6~2.Si J illf ~fC,e .• sa' 
&J ~ 

i1PH1Ja.BHHBM ~ r< HYJIIo , uaxo;:i;u1,1 Taicyro BeJUrtnnry A , rrp11 1w-
d A 

Topoti R ,J.\OC'fi:Ira eT I•:il'IH~.JaJILHoro 3Ha'!emui: 

i "=[ ~6a.(6'"+ S~) en. P.c , V62 +S',J i. 
. .S 2 P, c~ 6 

Kalt B1'I,ll;HO II3 IIOJf'J"f8HHOrO Bhipa.;,:emw:, Bbl6 0p OII'fi~·.la.Tll>HOH B8Jlll-
e . 

.nm11 A 38.BHCUT O'l.' .rr.n cnci'CJHI Ha.JICJ:ternmr o myr&i. S rrpu YCJIOB:rrr: , 

'i TO yxo,Z\bi rrapaMeTpOB CaMOH l13 MepHTGJI:OHOLi aurrapaTypbl rr pe;l(CTa:SJlfl­

IOT cTau11ouaptt~l1 rr pouecc . 

PaCCMOTpHM Terreph CliC'l'eMy T8C'J.'0Boro IWHTy OJl.ff lilHOI'OKa.HaJihHOi-t 

,I\I:ICKpeTHOH 3JI8RTPOIImm, 0yrncr~roHa.Jl:bH8.fi cxerna IWTOpofi rrpnBe,I\eHa 

Ha pnc • .4 . Orm coc'rouT l'I3 r eHepaTo:;;ia. sa.n;armor o 'l.l1CJia m ,my.ThCOB , 

rrpeo6pasmia'reJIFI IIOCl.11e,n:oBaTeJJ.:&uoro Ko.n:a B napa.J1Jre.JI:&Hhlii I.\l'lcppo:aoH 

rw.n: u C'l8 T'Illl\a 'IlICJia HMIIYJlhCOB. lipH BKJIIO'l8HIDI renepaTopa Te C.TO­

BhIX m ,nryJI:bCOB onepaTOpOM YCTaHaBJilIBa.8TCJI Heo6x o,n;HMoe 'll:ICJlO rrp0Be­

p .H:e,,1Hx KaHaJlOB. B STOM CJ.ty'Ia.8 1'8HepaTop Ha"tfln rae'r HerrpephIBhO B!:l,I\8-

Ba'J.':b Ullf!JyJI.O CH sa.n;rumoro ROJlli'l8CTBa,IWTOphie IIOCTyIIa JOT Ha BXO,I\ rrpe­

o 6pa30Ba'J.'8JI.ff rroc.i1e.n:onaT8.IThIIOI'O i W,n:a B II8.:pa.ll.i18JlhHhil1 . Ha BHXO,n:ax 

I , 2... rroJiyg:a er.1 IW.IJ;OBble rn1GopH (.L , 0 , U, . .• G), ( I, I, 0 , 0 , ... 0 ), 

(I,I, I , 0 , ••• 0) }! ,'l'.,n:. BrlXOl(U Ifl; Cf")(J~lla3oBaTeJlfi HarpYJK8H1! Ha CB8 '.l.'0 -

,I(UO,I(ii (A/\ I0 . ;5) - ,Y.CTaHOB.JlCJU!Ue Hanpo·r>rn p e rnCT.PUPY!Olil'IX ,n:aT'll:IIWB 

Ial;i•\1(01'0 m1Ha.n:a . B pacc rvlaTl1lIBa8i',JOM CJ"!y"tJ:ae B C!J:C 1'8i·:Ie pel'HCT:pa-

LOHI :r.crrOJII>3yroTCJI 1iO'l'03JI8I \Tpomme yrvlHO)i'lI'J.'8JH'! ( /JY- 87 ) •. 
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Tam:I11! o6pa30M, 'llICJIO TeCTllPJ'IOllll'IX lll<filY.JlbCOB Ha Bxo.n:e IW.X\,D;Oro I\a.­

HEWia COOTB8TCTByeT ero HOMepy. EcJ.rn MHOrOii.a.Ha.'ThHaH CllC'l'elila, lia""Il'.f­

HM 0'.l' rrepm PIHblX .n:aT'Il!ICOB .n;o BXO,Jl;HHX perncTpOB' ~mI!HpyeT 

HOp!i!a.JlbHO' TO ua C'!8T'llil~ Kal!QJ;Oro KilllaJ.la ,Jl;OJDJtH8. IIO.fIBIDIT:bC.fI 

11'I0pa, COOTBeTCTBYIOllla.H ero HOMepy. 

.l\aK B11;iHo li3 pTic.4, ~ TIOJiy'!emm noCJie.n;oBa'l.'8.Jl:bHOCTH l!MIIyJI:&­

coB O'r 11.. .n:o I Bb!XO,Jl;Hb!e :m.rnyJl:bCbl lW,;l\l];OrO Ka.HaJia IIOCTyIIaIOT Ha 

BXO.II: CJI8.IJ.Y!Olll8I'O crepe3 HeOoJI:&rnyIO JlOI'l!'!eCityIO cxeI~JJ'' Bb!Il0J1H8HH'Jl0 

Ha O,lU-!OM 'l'Pl!I'I'epe ll .n;Byx 3.JieMeHTax 2 YI - HE • 
B coBpeMeHHofi 3RcnepID11eHTaJ!:bHoli WH3UKe aJieMeHTap:imx tmcTmi; 

'IHCJIO KaHaJIOB He06XO.n;HMOH .n;li:cICpeTHOH 3Ji8R'l'p0Hli!!KH TIOp.f.l;!(Ka .n:e­

C.f!TTA Tb!Cff'I qTo .n:eriaeT B03MOlltlillM, TIO rrpe.n:JIOJKeHHOMY MeTo.n:y C03~ 

,Jl;aT:b 3KOHOMHY10 li 3@JeKTllBHyID Cll:CTeMy TeCTOBOro KOHTpOJl.fI .II:Ji.f! 

.n:ocTaToi:mo OOJi:hilllilC ti . 0.n;HoBpeMeHHbli1: orrpoc Bcex Pt. KaHaJIOB 

II03BOJi.f!eT HA!·.lHOI'O TIOBb!CllT:b ajxlieKTlIBHOCT:b .n:uarHOCTUIJOBaHH.f! no 

cpaBH8HHIO c ,rr.pyrmllli M~ TO.rr,a.Ml! IIOCJle,Jl;OBa TBJi:bHOrO orrpoca' a Herrpe­

:::::rn1:lbli1: TIOBTOP T6CTHIJY10lllero IW.n;a o6ecrre"lliBaeT Bl:lCOKyro .II:OCTOBep­

HOCT:O IIHWoIJl.!a.IJ;lllI ,Jl;HarHOC Tl!J)OBaHH.f!. 

Orrpe;rr;emn,, sfMieitTHBHOCT:b .II:l!arHOCTHIJOBaHMII n. KaHa.JI:bHOil ::JJleK­

TIJOHHKlor c IIOMOll\:blO npe;:vroJKeHHOM CllCTelilhl. B Ka'!eCTBe I\pllTepRH: 

:JtiJ:fier<Tl!BHocTn BHOepeM OTHOIIJeHHe T, ... ~<11.) , r.n:e Tr - BpeM.H rrpo-
'll. 

Bepmi COCTO.f!Hll.f! O).\HOro KaHa.Jia. T2 -:- BpeMH: .II:l!aI'HOCTHpOBaHHH tt. 

IC"aHaJIOB c rror~Oll\I>IO rrpe.n;JloJKeHHoi1 c11cTeMII. M3BeCTHO, 'ITO M.fI .II:l!ar­

HOCT11p0Ba.mm n. H832BllCllMIJ:X KaHaJlOl' .II;Ji.f! OOHapyiKemm O,Jl;llHO'IHID' 

H8?ICIIpa.BHOCTeii' MIIllliMfl.JffiHOe KOJill'ISCTBO IIpOB8p0K paBHO 

!Yitri.J = [ ~oge n] + 1. 
C.11e.n;0Ba.Te.JI:OHO, ueo6xo.n;mv10e BpeMH .II:J1ff o6HapYJKSHll.fI o.n:mrn11-

Hb!X HSllCrrpa.BHOCTeli B f\. KaHa.Ji:bHOll 3.JISI<TPOHHKe dy.n;eT i.{(f°3e"'1+"} 
8 

l 

He'l'py.n;uo 3aMeT~IT:O, tJ:To . .n;JUI cllcTeM c 60.JlbIIJl!J.r IWJil'I'IeCTBOM KaHa-
o. T,{f.t...n.• 1} . 

JIOB OTHOllleHHe <.~m T - 00 ' TaK KaK BpSM.fI T2 TaJW-
11.-"" i!. 

ro :Re no:pimKa : 'ITO H Tr. K .n:ocTo:;.rncTBY npe)J,JloJKeuHoii: cncTeivlli He-

o6xo.IUIMO OTH8CTll H TOT g:mcT I 'ITO oua HStJ:J'llCTfilITeJi:bHa K KO.JllitI8C'l'­

BY :rosHin{IllllX rre11crrpg.BHOcTei~ H 'ITO .I1JiJI o6uapy:iteIDIB K :-<eHcrrpa.n­

HOCTeYi r ~ K =::n. He.Tpe6yeTc.H .n;orroJfriirTeJl:oHoro BpeMeHn. 8To 

CB.H3aHO c TeM OCiCTO.fIT8.JlbC'rBOM; tJ:TO t;HCTeMa o6ecnetJ:lmaeT O.n;HO -

Bliei,;e rmo napaJIJlE>Jl:OHhlii onpoc Bcex n. RaHa.,'IoB. 
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