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I. O6m1rn I\0ITp0Cbl, ·KaCaJOmlieCH rrpo6neMbl HanO)!<eHlill 

H enpepbIBHoe IlOBbllll0Hlle Tpe60B8Hllll K TO'IHOCTH cneKTpoMeTpH'IeCKHX 
' ' 

H3MepeHHH, paBHO KaK Ii Heo6XO/lHMOCTb n:nn: BO3MO)KHOCTb npoBelleHHSI akcne

pn:Mel{Ta npn: 6onblllllX HHTeHCllBHOCTSIX BXO/lHblX cn:raanoB, Tpe6y!OT BHHM8HHSI 

K BonpocaM 6opb6bI c norpelllHOCTblO n:a-aa HanomeHHll CHI'HallOB npyr Ha 

npyra, 

H 8llO)K0HHSI npn:BOJUIT K .QBYM SIBReHHSIM, KOTOpbie MOI'YT cny:lKHTb B 

nanbHeiillleM npn:'IHHOH o6pa30B8Hll51 norpernHOCTH - K CMellleHH!O H8'18llbHbIX 

ypOBHell HanpHmeHHll K8CK.8/l0B cneKTpOMeTpH'IeCKOI'O TpaKTa Ii K _Henocpen;.. 

CTBeHHOMY HCKameHH!O HMnynbCOB B peaynbTaTe cyMMHpOB8HH51, 

C n:cKamean:SIMH OT c1v1_emeHHH Ha'IanbHbIX ypoBaeft 6op!OTCH o6bI'IHhIMH, 

umpoKO H3B0CTHbIMH M0TO.Q8MH, He OTllll'I8!01IlllMHC·51 ·cy_mecTBeHHO OT MeTO

/lOB 6opb6b1, aanpn:Mep, c norpernaocTb!O n:a-aa TeMnepaTypaoro npeiicpa napa

MeTpoB TpaH3HCTOPOB, TTpn: KOppeKTHOM n:cnonaean:n: Tp8KTa 9Ta norpelllHOCTb 

MomeT 6b!Tb llOBeAeaa ao npeae6pemn:Mo Manoft Benn:'IHHbI, 

TTorperuHOCTb n:~-aa aenocpellCTBeHHOI'O HCK8:lK0Hll51 HMnynbCO~ B pe

aynbTaTe cyMMHpOB8HH.IJ llOCT8TO'IHO cneuacpH'IHa Ii rioaTOMY Tpe6yeT oco6bIX 

Mep 6opb6bI, B aanbH0lllll0M noa norpelllHOCTblO H3-3a H8llO:lK0Hlill 6yaeM 

nonpaayMeBaTb HM0HHO TY norpelllHOCTb, KOTOpaH o6paayeTC51 B peaynbTaTe 

H3MepeHH51 ae O/lHHO'IHbIX cn:raanoB, a ll_X CYMM, 
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McK8)K0HIIB OT Hano)KeHIIH IIpOBBllBIOTCB B BHAe (cM. p11c. 1) paCIIIHpe

HIIB IIHKa B crreKTpe, 06paaoBaH1IB "rrneq", cMemeHIIB rrono)KeHIIB MaKCIIMyMa 

IIHKa. llnB KOHKpeTHbIX ycnOBHH 9KCIIeplIMeHTa (KOHKpeTHhIH crreKTP H KOHKpeT

HaB aarpy3Ka) BepOBTHOCTb o6pa3oBaHIIB II BelllI'IIIHa IICKa)KeHIIH 38BIIC5IT OT 

qiopMbl II AlllITenbHOCTII CIII'Hana, IIOAaBaeMOI'O Ha aMIIllHTYAHO-UHqJPOBOH npeo6-

pa30BaTenb (AUIT). floaToMy c Hano)KeHIIBMH 6op10TcB, B ,nepByro .o'lepeAb, 

YM8HbIII8HII8M AllHT8llbHOCTII H3Mep5IeMOI'O CHI'Hana nyTeM HCilOllb30BaHH5I 

/1/ 
COOTBeTCTBYIOlllHX qJHllbTpOB H aneMeHTa CB5I3H M8)KAY ycHnHTeneM H 

AUIT 121• OnHaKO HS-aa Heo6XOAHMOCTH coxpaHeHH5I Bb!COKOI'O OTHOlll8HH5I 

CHI'Uan-lllyM 9,::'0T nyTb HMeeT npenen npHMeHHMOCTII. 

BTopoii nyTb - np1IMeHeH1Ie ycTpOHCTB, Oil03HaIOllllIX II OT6paCh!BaIOllllIX 

HallO)K8HHhie co6hITHB ( HHCil8KTOpOB Hall0)K8HHH). 0TMeTHM, 'ITO np1IM8H8HHe 

HHCneKTOpOB IlPIIBOAH~ K yMeHbIIIeHHIO norpeIIIHOCTH H3-3a Hano)KeHHH 6ea 

3Ha'IIIT8llhHOI'O CHII)K8HIIB IIHTeHCIIBHOCTII peI'HCTpaUIIII TOllbKO np1I Hanne)K_ameM 

qiopMIIpOBaHIIII HMIIynbCOB Ha BXOAe AUIT, T.e. B TOM cnyqae, KOI'Aa, B03MO)K

HOCTH nepBOI'O nyTII IIC'lepnaHhI. T aK, Hanp1IMep, nplI IlplIMeHeHHII HHCil8KTOpa 

COBMeCTHo c CIICTeMoii 11a RC-qi11nbTpOB 6ea KoppeKUIIII 121 ( RC = CR = T ·) 
M 

H npH HenocpeACTBeHHoii CBB31I M8)KAY ycHn1ITeneM · II AUIT nn.sI ycTpaHeHH.sI 

HallO)K0HIIH Ha crran C norpeIIIHOCTbIO, 6onbIII8H 0,001 aMillllITYAhl MaKCIIManh

HOI'O CIII'Hana, noTpe6yeTCB BpeMB Sall11IThI, paBHOe np1IMepHo (3-10}•102T ~

Mcnonb30BaHIIe TaKOI'O HenoMep~o 6onbIIIOI'O BpeMeHH 3aIUHTbl np1IB8110 6hI K 

Henp11eMll8MOMY CHII)K9HIIIO IIHTeHCHBHOCTH peI'HCTpaUHII. 

Cneny~T aaMeTHTb, 'ITO B03MQ)K8H T8K)K8 nyTb pac_'leTHOH KOppeKUHH 

IICKa)KeHHOI'O HanolKeHIIBMII crreKTpa, HO, KaK yKa3hIBaeT PM aBTOpOB, iianp1I-. 

Mep 113 ,1 41 , OH B03MO)K8H IIIIIIIb IIPII rrpoCTh!X aMilllHTYAHhIX pacnpeneneHIIBX 

IICXOAHbIX co6b!THH II np1I IIpOCThIX II 1{3B9CTHblX. nepenaTO'IHhlX qiyHKUIIBX aneK

TpOHHh!X CIICTeM. OnHaKO na)Ke B 9TOM cnyqae TO'IHOCTb . MeTOAa HeBh!COKa. 

Hec;MOTp5I Ha 6onbIIIOe KOlllI'leCTBO pa6oT,. OilHCb!B8IOIUHX KOHKpeTHbie 

ycTpOHCTBa, IIIIH o6Cy)KAaIOllllIX OTA8nbHble 06IU1Ie npo6neMbI, OTHOC5IIUH0C5I 

K 60pb6e C IlOI'peIIIHOCTblO II3-3a HallOlK0HHH C IlOMO!UblO IIHCil0KTOpOB, ny6nH

K8UHll 0606ma10mero H CIICTeMaTH31IpyIOIUero xapaKTepa AO CIIX nop' He 6b1-

no xi. B HaCT05Ill18H pa6oTe nenaeTC5I IlOilhlTKa BOCilOllHHTb 9TOT np~6en. 

x 7HaCTOlllll8ll pa60TbI 6bma 3aKOH'IeHa llO Bb!XO/la II3 IIe'IaTII 06aop11ofi CTaTblI 

B.E. l1BaHoBa, A.M. lli1IMaHCKoro II B.11. ll11Imrn0Ba /19/. 
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" 
Pa6oTa He 3aTpar;rnaeT BOnpoCOB, CBSI3aHHb!X C /J.PYI'HMH c.10co6aMH 6opb6bI 

. I 

C 8T0ll norpelllHOCTbJO, HanpHMep, BonpoCOB (jiopMHPOBaHHSI CHI'HanoB onTHManb-

HOH qiopMbI, TaK KaK OHH HeO/J.HOKpaTHO H noJJ.p06HO OCBemanHCb paHee. 

Onpe~eneHHH H TepMHH0O0I'HH 

0TCyTCTBHe B T0XHHqeCKOll nHTepaType, nOCBSilU0HHOii 3aJJ.aqaM 6opb6bJ 

c norpelllHOCTbJO H3-3a Hano)l(eHHii, eJJ.n:Hoii H nonHoii TepMn:Honorn:n: H onpeJJ.e

neHHii He no3BOnSieT OCTaBHTb 6es BHHMaHHSI 8TOT BOnpoc. ' 

ct> po HT H c n a Jl HM n y n
1

b ca. C ToqKH 3peHHSI npo6neMbI Jlano)l(eHHii 

YJJ.06Ho paCCMaTpn:BaTb HHCneKTn:pyeMhie HMnynbCb! COCTOSilllHMH H3 /J.BYX 

qacTeil: ( CM, pHC. 2): 

qipOHT HMnynbca - qacTb n:Mnynbca, .cymeCTB_eHHaSI ]J.nSI aMnnHTYJJ.HbIX 

H3MepeHHil: Ii 3aHHMaJOlllaSI HHTepBan BpeMeHH ( l qi) OT Haqana HMnynbCa ]J.0 

MOMeHTa /J.OCTH)l(0JIHSI HM MaKCUMyMa ( l qi= TM ) j 

cna_]J. UMnynbCa - qacTb UMnynbca, 3aHUMaJOlUaSI_ HHT8pBan BpeM0HH l t 
O 

) • 

OT KOHUa qipOHTa /J.O HeKOTOporo MOM0HTa, npn: KOTOpOM HMnynbC cna]J.aeT 

]J.0 38]J.8HHOll BeJIHqHHbl /).., 

.Unn:TeJibHOCTb HMnynbca. EcTeCTB8HHO npn:HSITb 3a /J.JIHTenb-

HOCTb HMnynhca HHTepBaJI BpeMeHn:, onpeJJ.eJISieMb!ll CYMMOii BpeMeHH qipOHTa 

n: cna]J.a ( tu= t4i+ t 
O 

). TaK KaK B CHCTeMaX o6bJqHo npHCYTCTBYJOT qJHnbTpbI, 

C 6eCKOHeqHblM BpeMeHeM naMSITH 1 TO JlnHTeilbHOCTb HMnynbCa He 6yJJ.8T OC

TaBaTbCSI noCTOSIHHOH npH H3MeHeHHH aMnnnTYJlbl CHI'Hana. 

H an o )Ke H u e u Mn y n b c .o B. OnpeJJ.enuM nanoJ1ceHne KaK co6hITHe, 

npu KOTopoM B HHTepBaJie 0, lu noSIBJISieTCSI 6onee 0/J.HOI'O HMnynbca. Ha 

8TOI'O onpe]].eJieHHSI H 1{3 onpeJJ.eneHHSI .QJIHTenbHOCTH CJJeJJ.yeT, qTo norpelllHOCTb 

npu H3MepeHHH HaJIO)l(0JIHSI 6yJJ.eT BC8I'Jla npeBhllll8Tb no a6COJIJOTHOMY 3Haqe

HU BenuqHHY /",,. 

K JI a CC I{ qi HK au I{ SI Ha JI O )I( e HI{ ii. y JJ.06HO BCe B03MO)KHbie HaJI?lKe

HHSI pa3]J.8JlHTb Ha ]].Be rpynnhI: HaJ10)1(0HHSI qipOHTa Ha qipOHT ( HJIH, KOpoqe, 

·HaJIO)l(0HHSI Ha qipoHT) Ii H8fl0)1(0HUSI qJpOHTa Ha cna]J. ( HJIH, KOpoqe, H8JIO)Ke

HHSI Ha cnaJJ.) (cM. pHC. 3 H 4). ,Ung H8Jl0)K0HHR 118 cnaJJ. He38BHCHMO OT 

B0JIHqHHbl HaJIO)KeHHbIX CHI'HaJIOB MO)l(HO Bb!]J.8JIUTb HMnynbc-noMeXy, ,Ung Ha-

6 

Jl0)1(0HUH 118 <PPOHT TaKoe Bbl]J.eneHue HMeeT CMb!CJl TOJlbKO B TOM cnyqae, 

ecnu OJJ.HH H3 HaJIO)l(8HHbIX UMnynbCOB. M8Hb!lle nopora aHanu3aTopa, a JJ.pyroil: 

60Jibllle, unu ecnu 3apanee H3BeCTHO, ·KaKoii H3 HMnynbCOB Jl0Jl)K8H 6hIJI 6bJ 

npnHHMaTbCSI Ha 8H8JIH3. TipH HaJIO)l(0HUH Ha qipOHT o6a HMnynbca He npuro]J.

Hbl JJ.JIH· a11anu3a. Tipu Hano)l(eHnn Ha cnaJJ. He rrpuroJJ.eH TOJibKo nocneJJ.yromufi. <,\ 

K HeMy· )1(0, co6CTB0HHO, u OTHOCHTCSI CaM qJ8KT HaJIO)l(8HHSI Ha cnaJJ.. B pa-

6oTe 
1

13/ npuBOJJ.HTCSI TaK)l(e KnaccuqiuKauuSI Hano)l(eHnii no Benuquue aMnnu-

Ty/J. cyMMUpyeMb!X HMnyJibCOB: "MaJibie Ha M81Ibie" I "60nb!llHe Ha 6oiibIIIUe" 

H "60JibIIIHe Ha M8Jlb!e". Tipu 8TOM no]]. "M8JlbIM" nOHHM80TCSI HMnyJibC C 

. aMnJIHTyJJ.oii, MeHbIIIeii nopora 8H8JIH3aTopa, a ITO/]. "60JiblllHM,, - HMnyJibC C 

aMnnnTyJJ.oii, · rrpeBbI!lla10meii nopor. 

Be p O SITH oc Tb. 0 6p 83 0 Ba HU SI Han O )l(e H n ii. BepOSITHOCTb o6pa-

30B8HH_SI HanomeHnii 38BHCHT OT BH]J.a qiyHKUHH pacnpe.o:eneHHSI HCXO.O:Hb!X HM-

nyJibCOB, HX. AJlHTeJibHOCTH Ii cpe.o:Hefi '!8CT0Tbl cne.QOB8HH51 ( n O ) • TaK KaK · 

B o6meM cnyqae ]J.JlHTeJibHOCTb HMnynbca_ 38BHC1iT OT ero 8MIIJljITy/J.bI, TO 

onpe.o:eneHHe BepOSITHOCTH HaJIO)l(8HHfi B03MO)l(H0 JlH!llb AJ151 KOHKp8TIIOI'O aMnJIH

TyAHOI'O cneKTpa. 

B cnyqae paBHoMepHoro cneKTpa·, npH nyaccoHOBCKOM pacnpeJJ.eJieHHH 

H npH BpeMeHH H8Jl0)1(0HH51; paBHOM t I B8p051THOCTb H8Jl0)1(0HHii MO)l(eT 6bITb 

onpeJJ.eneHa no qJOpMyne 

P (H) f no e -n oa d 
o a . (1-1) 

Tiocne HHTeI'pHpOBaHHSI nony'!HM 

p (") 1 - e - not ( 1 :..2) 

TI pH n t « 1 . Bbipa)l(eHHe ( 1-2) M0)1(0T 6hITb 38M0H0HO npH6JIH)K0HHbIM 0 . 

p(H) ~ no ( 1-3) 

TIOJJ.CT8BHB·B' (1-2) Ii (1-3) BMeCTO t B0JlH'lHHbl t qi• t C HJIH t H I MO)l(-

HO nonyqHTb, COOTB0TCTB0HHO, Bhlpa)l(e_HHSI /J.JISI onpe]].eJieHHSI OTHOCHTeJibHOI'O 

qHCJia HaJIO)l(0HHfi Ha qipoHT, Ha cna.o:, Tex Ii ApyrHX COBM8CTHO. 
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u QD8eHb nopoaa aHa.11u3arof)a u.t1n1P1bC -nonex.a 

t. 

P11c,3, HanoirnH11e Ha cjipoHT; 

u . u.nny11bc - 1<aMdudar Ha pezu.crpa,w.HJ 

-- ~ 

tu t 

P11c,4. Hano)!<eH0.e Ha cnaJl, 

8 

I 
I, 

.,! 

Tipu CR - RC cpopMupoBaHuH Me:lKAY t 
O

u t cp cymecTByeT cooTHOllieHHe/2/ 

l C ( 7,5 + 17,5 ) l cp • {1-4) 

CneAOBaTenbHO, np11 CR - RC cpopMupoBaH1111 OCHOBHaSI AOnSI B o6IUeM 'lncne Ha

no:lKeHuft np11HaAne:lKHT Hano:lKeHHSIM Ha cnaA. 

Bbl 6 0 p A II an a 3 0 Ha O.T Ce Ka e M bl X Han O )Ke H II ft. Bonpoc Bbl-

6opa AII8Il830H8 He SIBnSieTCSI TpHBuanbHbIM; :.Bb16paHHblH AII8Il830H AOmKeH 

o6ecne'IHTb: Bo-nepBbIX, co6moAeHue pa3yMHOI'O KOMilpOMIICCa M0:lKAY nor

pelllHOCTblO 113-38 HanO)KeHuft, B03p~CT8IOIUeft C YM0Hblll0HII0M AHana3oHa, H 

IIHTeHCHBHOCTblO per11cTpau11u, naA~IOIUeft C ero yBen1I'leH1IeM,; H, B0-BTOpb!X, 

CBeAeH11e K MIIHIIMyt,,iy 'lucna cny'laeB OTKnOH0HIISI co6bJTHft, He HCK8)K0HHblX 

HanO)K0HIISIMH. (B CUHHTHnn51UHOHHOM cneKTpOMeTpe TaKirn c.ny'laH B03MO:lKHbI, 

HanpuMep, no rrp!I'IHHe corrpOBO:lKA0HII51 K8)KAOI'O IIMITynbca TaK Ha3bIB80MblM 

"nocneHMI1YnhCOM" /13,141) . 

B CB513H C 9TIIM rrpo6neMa OTC0'10HH51 HanO)KeHuft B B03MO)KH0 60nblll0M 

AH8l1830He TOnbKO '18CTII'IHO OTHOCHTC51 K HHCI10KTopaM Hano:lKeHHft, B OCHOB

HOM }1(0 9TO 6onee o6IU851 rrpo6neMa yny'llll0HIISI OTIIO!ll0HH51 CIIrHan-IllyM ( c11r

Han-rr0Mexa) B CIICTeMe. TaK,B pa6oTe /3/AnSI pean113au1111 B03MO)KHOCTH 

yBenH'l0HH51 AHana30Ha 6ea.yBen!I'l0HII51 'IHCna cny'laeB OTKnoHeHII51 co6bITHft, 

He IICK8)K0HHbIX uanO)K0HH51MH, npeAnaraeTCSI rrp11MeHeH11e uenuHeftHbIX cpunb-

• TpOB C BapHK8I18MII, YM0Hblll810llIIIX 8Ml1nHTYAY Manoro curHana, IlOSIBn51IOIUe-

roc51 OAHOBpeMeHHO C 6onblll!IM: B /13/ o6pamaeTC51 BHIIM8Hlle Ha B03MO)K

HOCTb pa3pa60TKll aneKTpOHHoft c11'cTeMbI, OTn1I'la10meft "nocne11Mnynbc" OT 

HOpManhuoro·, pa6o'lero 11Mnynbca. 

C Il O C O 6 bl . 0 Il p e A e n e H H 51 H a n O :lK e H H ft. K n a C C H cp II K a U H 51 II H -

c n e·K Top o B no c no co 6 a M on pell en e Hu SI Hano )Ke Hu ft. Hano)Ke

HH51 MOI'YT 6bITb onpeAeneHbl C ITOMO!llbIO: 1) uccneAOBaHH51 cpopMbl CHrHana

KaHAHAaTa Ha aHanu3; 2) l:13MepeHH51 BenH'IHHbl C!IrHana B MOM0HT nocTyn

neHH51 cneAYIOIUero; 3) uccneAOB8HH51 Benu'IHHbl BpeMeHHb!X HHTepBanoB M0:lKAY 

Ha'lanaMH CM0)KHblX HMilynbCOB. 

B COOTBeTCTBHH C 9THMH cnoco6aMH onpeAeneHH51 Hano)KeH11ft HHCileK

TOpbl MoryT 6b!Tb pa3AeneHbl H8 C110AYIOllIH0 rpyllllbl: 1) HHCil0KTOpbl !pOpMbI; 

2) HHCil0KTOpb!-HHAHK8TOpbl uynSI; 3) HHCileKTOpbl HHT0pB8110B. 
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IlepBbiii crroco5 rrpnMeHsieTcsr, B ocH0BH0M, ansi orrpeaeneHnsi Hano)KeH11f1 

Ha qipoHT, BTOpoii - Ha CIIaJJ., TpeTl!ll - ansi TeX II apyrnx Hano)KeHnii. IlepBO

MY II BT0p0MY crroco5aM rrpncynm rrpnHUIIIIl!anbHbie orpaHIPieHIISI II0 Benl!'ll!He 

J].118II830Ha 0TCeKaeMbIX Hano)KeHnii. B rrepB0M 9T0 CBSl38H0 C TeM, 'ITO q>OpMa 

cnrHana M0)KeT l!MeTb l!3MeHeHne He T0nbK0 113-38 HanO)KeHllll_, HO II II0 JJ.PY

PIIM IIpll'Il!HaM, Harrp11Mep, 113-38 qinyK_Tyaunii q>pOHTa BX0/J.H0P0 cnrHana 
141 

HeCMOTpS! Ha 9T0 l!HCIIeKT0pbl q>opMbl J].0B0nbH0 '!8CT0 rrpnMeHSIIOTCSI B cn'cTe

MaX c qiopM11poBaH11eM Ha /J.BOiiHoii mrnnn 3aaep)KKII, rae OHi! aorrycKaIOT rrpoc

Toe 11crronHeH11e 15~lOI. Bo BTopoM crroco5e· yKa3aHH0e ~rpaH11'!eH11e anarra3o

na CB5I3aH0 C TeM, 'ITO rrpu yBem1qeHl!ll i:marra30Ha yBenl!'ll!B8lOTCH Tpe5oBaHliSI 

K coxpaHeH1110 qiopMbI crraaa HMrrynbca B rrpouecce rrpeo6pa3oBaHHH curnana 

li Tpe50B8HIISI K T0'IH0CTII II CTa5nnbHOCTII rr6pora /J.IICKpl!MIIH8T0pa, orrpeae

nsr10mero MOMeHT rrpoxmKJJ.eHnsr crraaa HMrrynbca 'Iepe3 3aJJ.aHHbiii ypoBeHh. 

O6a Tpe60B8HllSI HerrocpeJJ.CTBeHHO npOHCTeKaIOT 1{3 IIpllHUHIIa, ne)KaJUero B 

0CH0Be crroco6a. OJJ.HOBpeMeHHOe Bb!IIOnHeHne 9TllX Tpe6oBaHllll - HerrpocTaSI, 

rrpoTnBope'luBasi 3a1:iaqa. TaK, coxpaHeHne qiopMbI crraaa cnrHana .Tpe6yeT BCIO"'.' 

/J.Y CBSl311 T0nbK0 no IIOCTOSIHH0My T0KY I B TO BpeMSI KaK 0_TCyTCTBlie TaKOBOll 

o5nerqaeT BblII0nHeHne Tpe50B8Hl!ll CTa5nnbHOCTll II T0'IH0CTII rropora /J.liCKPII

MllH8Ullll. Ecnn aneMeHT. CBSI3ll Me)KJJ.Y yc11n11TeneM II AUTI BbIIIOnHeH B Bl!JJ.e 

CR -ueII0'!Kll C IIOCTOSIHHOll BpeMeHII, rrpnMepH0 PfiBHOll IIOCTOSIHHOll BpeMeHll 

<pOpM11py101UllX uerreii ycnn11Tensi, TO 9TOT BOllp0C M0)KeT 6bITb pemeH rryTeM 

oT6opa cnrHana Ha nHcIIeKTOp ao aneMeHTa CBSI311 c rrocneayromeii rrepeJJ.a'leii 

ero qepe3 aHanorl!'IHYlO uerr0'!Ky. OnHaKO Tpy/J.H0CTII, CBSI38HHbie C ape.i1:q>OM 

Ha'!anbHbIX ypoBHe.H HaIIpS!)KeHllll KaCKa/J.0B, rrpn 9T0M He ycTpaHSIIOTCSI, K T0MY 

)Ke ll3-3a JJ.ByxrronsrpHOCT
0

ll cnrHana B03Hl!KaeT He06XO/J.llMOCTb rrpnMeHeHllSI 

aneMeHT0B, 3arrpema10mnx II0CTyrrneHHe Ha aHanns HMIIynbC0B, K0T0pble II0SIB

nSIIOTCSI B M0MeHTbl BpeMeHII, 5n1!3Kl!e K BpeMeHII rrpoX0)KJ].eHlrn IIHCIIeKT!!pyeM0I'0 

cnrHana qepes HyneByro n1IHII10. TpeTnii. crroco6 HMeeT 6onbru11e B03MO)KH0CTll 

KaK II0 Beml'rnHe MaKCHManbHOro J].llaIIa3oHa, TaK ll IIO HeKOT0pb!M JJ.pyrnM 

xapaKTep11cT11KaM, paccMaTpl!BaeMblM B nanhHeiirueM. B TO BpeMSI K8K IIpII60-

pb! c ncrronb30BaHneM rrepBoro II BToporo crroco5oB aon)KHI,1 nMeTb !3 Ka'leCT

Be BX0/J.Hb!X llMIIynbCbI, 11/J.eHTH'!HbJe HMIIynbcaM Ha Bxone AUTI I l!HCIIeKT0pbI, 

llCII0nb3YIOllil!e TpeTl!ll crroco5, uao6opoT, 'laIUe HMeIOT B K8'!eCTBe BX0!lHblX 

"5bICTpbie" llMIIynbChI, pe3K0 0Tn11qa10m11ecsi IIO <popMe OT aHan11311py~MbIX, 
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HO IIp11B5I38HHb\e K llX Haqany. 8TH llMIIynbCbl MoryT 5b!Tb C<pOpMl!pOBaHbl 113 

cnrHanoB, CHHMaeMbIX C KaKoro-nn5o ll3 aneMeHT0B n11He.HHOH qaCTll TpaKTa. 

Ilocneay10mee ¢opM11poBaH11e rrpome 11crronu11Th, ecnn cH11MaeMb1il: cnruan eme 

He II0JJ.Beprancsi IIHTerpnpoBaHIIIO. l13-38 Heo6xoJ].l!MOCTII qiopM!ipOBaHRSI ~5b!CT

pb!X" cnrHanOB IIHCIIeKT0pbl IIHTepBa'.n0B qacTo cno)l{Hee, 'leM llHClleKTOpbl

llHJlllKaT0pbl Hynsi Hnn IIHCIIeKT0pbl <pOpMbl~ HecMOTpS! Ha 9To, 113-38 P5IJl8 

apyrnx rrpenMyIUeCTB OHi! rronyqnnn 6onbruee pacrrpocTpaHeHHe. B HacTosimeil: 

pa6oTe B aanbHeil:meM paCCMaTpllBaIOTCSI TOnbKO llHCIIeKT0pb! llHTepBanoB. 

nnsi II0nHOTbl KapTl!Hhl cneJlyeT CK838Tb 0 B03M0)KH0CTll C03/J.8H115I ycT

poil:CTB, K0T0pbie JJ.0n)KHbl He OT5paCb!B8Tb uano)KeHHhie co6b!TIISI, a KoppeKTll

p0B8Tb nx. TaK, B pa5oTe 1131 rrpeJlno*eH rrp116op, crroco6Hbiil: ocymecTBnSITb 

K0ppeKUHIO Hano)KeHHblX co5bITIIH rrpn H3MepeHl!ll Bb!C0K09HepreTl!'leCKOro IIII-

Ka Manoil: IIHTeHCIIBHOCTI! B ycn0Bll5IX ManoauepreTl!'leCK0PO <pOHa 6onbIIIOH 

liHTeHCHBH0CTII. -~YHKUIIOHIIPOB8Hlle rrp116opa 0CH0BaHo Ha BhlJJ.eneHl!ll B 'll!CT0M 

Bl!Jle C II0M0lliblO nnHeil:HbIX B0P0T IIMIIynbC8:-IIOMex11 C rrocneJlyIOIUIIM ero 

qiopM11poBaH11eM n BhI'IHTaHneM H3 auann3HpyeMoro. 

ll. MecneKTopw RHTepaanoa 

Knaccn¢HK8IlHfl, IIpHHilHII pa60TbI, xapBKTepHCTHKH, rpe60BBHHfl 

KnaCCII<pl!KaUl!SI IIHCIIeKT0p0B IIHTepBanot II0 Bll/J.Y OT

Ce Ka e M bl X Han 0 )Ke H II ji:. B CO0TBeTCTBIIII C Bll/J.0M 0TCeKaeMbIX nano-

)KeHHH IIHCIIeKT0pbl Han0)KeHl!ll ( HHCIIeKT0pbl HHTepBanoB) pacrraJJ.aIOTCSI Ha rpyrr-

IIhI: IIHCIIeKT0p0B Hano)KeHnil: Ha <ppOHT, llHCIIeKT0p0B uano)l{eHHif Ha CII8Jl ll 

llHCIIeKT0pOB uano)KeHnfi, 0II03H8lOIUllX II 0TCeKaIOllIIIX o5a Bll/J.8 uanO)l{eHH.H. 

8Ta Knacc11q>1IK8UIISI He SIBnSieTCSI HC~yCCTBeHHoil:, 1160 38'!8CTYIO IIHCIIeKTl!p0-

BaHl!e Hano)KeHnil: Ha q>pOHT II ua CIIaJl ocymeCTBnSieTCSI 0TJlenbHbIMII rrptt60-

paM11 11n11 0~JlenbHbIMII ycTp0HCTB8Mll 0/J.H0P0 rrp116opa. EcTb cymeCTBeHH0e 

pa3nl!'ll!e B CII?_co5ax BbIIIOnHeHl!5I 9TIIX ycTp0il:CTB II B Tpe50B8H115IX K HIIM■ 

Il·p II Hu 11·rr pa 6 0 T bl. l1ucrreKTOpbI llHTepBanoB orrpe)lensiIOT <paKT ua

no)l{eHl!li rryTeM cpaBHeHHSI BpeMeHHbIX llHTepBanoB ( t ) Me)l{/J.Y IIMIIynbCaM11-

K8HJll!JlaTaMII ua aHanns C aTanoHHblMII llHTepBanaMn, 38/J.aBaeMb!Mll B rrpn5o-

pax TeM Hnl! l!Hb!M crroco5oM II paB?bIMII t qi , t c 11n11 lu , rrpn IIHCIIeKTII-
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poaamrn, COOTBeTCTBeHHO, Hano2KeH1Iii Ha cppOHT, Ha Clla)l, TeX II Jlpyrnx BMeC

Te B3HTbIX. Ilpll Bb!IlOnHeHl!ll COOTHOllieHl!H l <( l tp l c, l J B 3aBl!Cl!MOCTl! OT rrpl!

' HHTOii norl!KII pa60Tbl nn6o BbI)laeTCH CIII'Han ,, Hano2KeH1Ie" I n1I60 He BbI)laeT

CH Cl!I'Han "HeT Hano2KeH1Iii" /11-17/. 

X a p a K Te p II C T II K II ll H C II e K T Op OB ll H Tep Ban O B, 11 HCIIeKTOp 

IIHTepBanoB MO)KeT. 6bITb oxapaKT8pl!30BaH: 

1. ilnHaMlil'.JeCKllM )ll!aIIa30HOM, orrpe)lenHeMbIM OTHOllleH1IeM MaKCl!ManbHO

ro no aMIIfll!TyJle l!MIIynbca-KaH)ll!)laTa Ha aHan1I3 K MIIHIIManbHOMY IIMIIynbcy, 

ell!e I!pl!HllMaeMOMY HHCIIeKTOpOM )lflH OII03HaHllH Hano2KeH1Iii. 

2. PaapelllaIOIUHM BpeMeHeM, IIO)l KOTOpbIM '•rroHHMaeTCH MliHIIManbHag 

BenII'Il!Ha BpeMeHHOI'O l!HTepaana M8)1(JlY JlBYMH, CM02KHb!MII IIMrrynbcaMII, -KO

TOpbie paann'IaIOTCH l!HCII0KTOpOM KaK OT)leflbHbie"' 

3. BpeMeHeM 3aIUHTbI,_ T.e. BpeMeHeM, Ha KOTOpoe crreKTpOMeTp 6nOKII

pyeTCH nHcrreKTopoM rrocne orrpe)leneHl!H cpaKTa Hano2KeH1IH, a TaK2Ke xapaKTe

poM 3aBHCl!MOCTII BpeMeHl! 3aIUl!Tbl OT aMrrnnTy )lb! HHCIIeKTnpyeMblX CllI'HanoB, 

ecnl! TaKOBaH IIM00TCH. 

4. BpeMeHeM aarunTbI OT Hano2KeH1Iii Ha cppoHT, (xapaKTepncTnKa, aHa

norn'IHaH xapaKT0plICTHKe, paCCMOTpeHHOli B rryHKTe 3, HO rrpnMeHHeMaH B 

OTHOill0Hllll Hano2KeH1Iii Ha cppOHT). 

5. BpeMeHeM 3aIUl!Tbl OT Hano2KeHnii Ha crra)l ( TO )K0 caMoe, 'ITO H B 

IIyHKTe 3, HO B OTH0ill0Hllll Hano2KeHnii Ha crraJl). 

6. BenH'Il!HOii (HanH'III0M !Inn OTCyTCTBIIeM) co6CTBeHHOI'O MepTBOI'O 

BpeMeHl! HHCII0KTOpa. 

K HHCIIeKTOpy HanO)l(0Hl!ii Ha cppoHT IIplIMeHHMbl xapaKTepucTIIKH rryHKTOB 

1,2 ,4,6. K HHCIIeKTopy HanO)l(eHnii _ Ha Clla)l - xapaKTepl!CTHKll rryHKTOB 1,5,6~ 

T p e 6 0 Ba H Ii g K 11 H C II e KT Op a M Han O )I( e H II ii. 11HCIIeKTOpbl Ha-

no2KeHnii )lonX{Hbl o6ecrre'!l!Ba Tb MaKCHMYM OTKnoneHnii l!CKa2KeHHbIX HMrrynb

COB n MIIHHMYM OTKnOHeHl!ii HencKa2KeHHbIX. IlepBOe Tpe6oBaHne 'YJlOBneTBO

pgeTCH ManoCTblO paapelliaIOruero BpeMeHn HHCIIeKTOpa, 6onbll!HM )l1IHaM1I'Iec

KHM Anarra30HOM, orrpeJ].eneHHOii cpyHKUl!OHanbHOii 3aBIICl!MOCTbIO BpeMeHII aa

lllllTbl OT aMIIfllITYAbl aHanuanpyeMblX CHI'HanoB, OTCYTCTBHeM ( nnn ManoCTbIO) 

co6CTB0HHOI'O MepTBOI'O BpeMeHn HHCII0KTOpa, ecnn OH HaCTpoeµ Ha Bbl}].a'Iy 

cnrH_ana "Hano2KeH11e". BTopoe - yMepeHHbIM AnarraaoHOM 1 orrpeAeneHHOii sa

BHCHMOCTbIO BpeMeHn 3aIUHTbl OT aMrrnHTYAbl aHannsnpyeMblX cnrHanoB, OT-
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cyTCTBHeM ·co6CTB9HHOI'O MepTBOI"O BpeMeHn, ecnn HHCIIeKTOp HaCTpOeH Ha 

Bbl/J.a'Iy CHI'Hana - "Hano2KeHnii HeT". C TO'IKH 3p0HI!H yAOBneTBOpeHnH 9THM 

Tpe6oBaHH5!M n J].On2KHO oueHHBaTbCH Ka'IeCTBO HHCIIeKTOpOB. Pas6epeM HeKO

TOphle 11s 9THX Tpe6oaaHnii rroApo6Hee. 

Tpe60BaH1Ie ManoCTII (oTcyTCTBl!5I) co6cTBeHHoro 

Me p TB Or O B p e Me fl H H H c II e KT op a. Hey)lOBneTBOpeHne 9TOI'O Tpe6oaaHIIH 

IIplIBOJlHT K rro_HBneHl!IO IIpOC'!eTOB, T.e. n1I60 K _rrocTyrrneHHIO Ha aHanl!3 Ha

no)l(eHHbIX co6bITHii, ecn1I lllICIIeKTOp HaCTpOeH H~- BbIJ].a'Iy Cl!I'Hana "Hano)l{e

Hne"' n1160 K OTnoHeHnIO IIpl!eMneMbIX C06b!Tl!ii, ecnl! OH HaCTpOeH Ha Bbl/J.al'.Jy, 

cnrHana "Hano)l(eHnii HeT". 

ilni l!HCIIeKTOpa Han02K0Hl!ii Ha CIIaJ]. J].aHHOe Tpe6oBaHne paBHOCHnbHO 

Tpe6oBaHl!IO cpa6aTb1BaH11g l!HCIIeKTOpa Ha Ka)KJ].blii BXOJ].HOii CIII'Han, TaK KaK 

HMeHHO YAOBneTBOpeHne 9TOMY Tpe60BaHn10 C03AaeT He06XOAHMbie ycnOBHH 

OTCyTCTBHH rrpOC'!eToB. DeiiCTBHTenbHO, J].nH Toro 'IT06bl ue HM0Tb rrpoc'!e

TOB, 9TOT HHCIIeKTOp )lOn)l{eH cpa6aTbIBaTb Ha Ka)KJ].blii H3 Cl!I'HanoB, rrpeA

weCTBYlOIUl!X aHanns11pyeM0My ( IIpl!HHM80MOMY Ha a Hanns) 1 cneAOBa TenbHO, 

Ha Ka)!{J].blii BXOAHOii, TaK KaK sapaHee He l!3B0CTHO, KaKoii IIMIIynbC 6yAeT 

rrpnHflT Ha aHanns. 

HeCKOnbKO l!Ha'Ie o6CTOHT J].eno C l!HCIIeKTOpOM HaJI0)!{9HHii Ha cppoHT, 

TaK KaK He'IyBCTBHTenbHOCTb ero K BXOAHbIM l!MIIynbCaM BO Bp9M5I reHepa

unn BblXOAHOI'O cnrHana He MO)l(eT cny)!{llTb IIpl!'IHHOii rrpocl'.JeToB. C Apyroii 

CTOpOHbI, Ta )1{0 He'IyBCTBl!TenbHOCTb B OTCyTCTBl!H BblXOAHOI'O cnrHana TaKOii 

rrpH'll!HOii HBnHeTCH. Ilo9TOMY AflH TOI'O 'IT06bI OCTaBl!Tb B Cl!ne paHee Bb!CKa

saHHOe YTBep)!{/J.eHHe O MepTBOM BpeMeHn KaK rrpH'IHHe rrpoc'IeTOB, IIOA MepT

Bb!M BpeMeHeM HHCIIeKTopa Han0)!{0HIIii Ha cppoHT cnenyeT IIOHHM8Tb BpeMH 

He'IyBCTBHTenbHOCTII ero K sarrycKy, OTC'IHThlBaeMoii OT MOMeHTa OKOH'IaHHH 

reHepaunH BhlXOAHOro cnrHana. 

T p e 6 0 B a H H e O II p e n e JI e H H o ii 3 a B H c II M O c T ll B p e Me H II 3 a

lll ll T bl OT aMII1IHTYAbl aHanusnpyeMbIX CH I'Hanoa. BpeMH·3aIUH

Tbl OT' HaJIO)!{eHnii Ha cppOHT J].On)!{HO 6b!Tb paBHO BpeMeHH cppOHTa I!MIIynbca, 

a TaK KaK rrocne}].Hee IIOCTOHHHO ll He 38Bl!CHT OT aMIIJIIITYJJ.bl CHI'HanoB, TO, 

cne)lOBaTeJibHO, lI BpeMH 3aIUHTbl OT HanO)l(eHl!ll Ha cppOHT AOn)l(HO 6b!Tb IIOCTO

SIHHbIM II He 3aBHC9Tb OT aMIInl!TYAbl aHan_n3l!pyeMbIX curHanoB. 11Ha'..re o6cTo-
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HT neno_ C BpeMeHeM 3aIUHTbl OT HanolKeHHll Ha crran. Bb1IUe yKa3bJBanOCh•, 

qTo nnH 6onblllHHCTBa CUCTeM H3-3a Hannqng B HUX <pnnhTpOB C 6ecKOHeqHbIM 

BpeMeHeM naMHTH HMeeT MeCTO 3aBHCHMOCT_h nnnTenhHOCTH crrana HMrrynbca 

OT ero aMrrnnTyAbI. BMeCTe C T~M lKenaTenhH_O, 'ITOObl BpeMH 3aIUHTbl ·oT Ha

nolKeHHll Ha crran ObinO BCerna paBHbIM nnnTenhHOCTH crrana HMrrynhCOB, n6o 

OTKnoHeHne ero B MeHhlllY!O CTOpOHy rrpnBOilHT K yBenuqeHH!O rrorpelliHOCTH 

H3-3a HanolKeHnii, a OTKnOHeHne B 6onhlliY!O - K HeorrpaBnaHHOMY CHHlKeHH!O 

HHTeHCHBHOCTH perncTpaunn. ,[lpyrnMn cnoBaMH, OTKnOHeHne BpeMeHn 3allln:.. 

Tb! OT nnnT.en_hHOCTU HMIIynhCa B Me_HblliY!O CTOpOHY rrpnBeneT K rrponycKaM 

Ha aHann3 HanolKeHnii, a OTKnoHeHne B 6onhwyro - K HenonymeHnIO Ha aHann3 

rrpneMne~hIX COObITHll. TaKHM o6pa30M, HeBb!IIOJIH8HUe paCCMaTpHBaeMOI'O 

Tpe6oBaHUH rrpHBOAHT K HelKena TenhHblM 8<pcpeKTaM, rrcino_6Hb!M 8<p<peKTaM U3-3a 

Hannqn5r COOCTBE!HHOrO MepTBoro BpeMeHn. CnenoBaTenbHO, B HHCIIeKTopax 

irnnolKeH·un Ha crran H HHCIIeKTopax; . OTCeKaJOumx, HanmKeHHH .o6oux BMOB, Bpe- · 

MH ,38IUHTbJ tionlKHO HaXOAHThCH B orrpeneneHHO:iJ. 38BHCHMOCTH OT aMIInHTYilbl 

aHanH3HpyeMoro CJirHana. B 6onhlliHHCTBe CJiyqaeB. Tpe6yeTC5I 3aBHCHMOCTh . 

norapH<pMHqecKoro xapaKTepa; TaK, HarrpnMep, mm HMrrynhCOB rrocne CR - RC 

<pOpMnpoBaHHH ( CM. ITpHnOlKeHHe 1) OHa rrpencTaBn5IeTCH BbipalKeHneM (IT 1-4): 
Vo 

t 3 = TM(l +fn ~- ) , 

rne: V O - aMrrnHTyna HMrrynhca; "'1 MaKCHManhHO norryCTHMaH rrorpem-

HOCTh H3-3a HanolKeHHH; TM - BpeMH MaKCHMyMa HMnynhca, ( V (TM) ~ v~ ) . 

III • BapaaHTbI acrrorrHeHH:H H:HCITeKTopoB H:HTepBaJioB 

11 H C II e KT Op bl C il C II On b 3 0 Ba H He M Oil HOB H 6 pa TO p OB, IT ep

Bbie 1!3 IIOHBHBWHXCH nncneKTOpOB, IIOCTpOeHHbIX 110 cnoco6y HHCIIeKUIIH Bpe

MeHHb!X HHTepBanoB, HCIIOnh30Banri B KaqecTBe aJieMeHTa, 38110MHHaIOmero 

qiaKT_ IIOHBJleHH_H HMnynhCa, H aneMeHTa, 3anaromero 8TaJIOHHhlll BpeMeHHOll 

HHTepBan, - OAHOBH6paTop. ITpocTeiiwnii 1rncneKTOp 8TOro THIIa H306palKeH Ha 

pHC, 5 /11 / • 

KopOTKHll HMIIynhC, COOTBeTCTBY!OlllHll no BpeMeHn Ha~iany ananu3upye

Moro, sarrycKaeT 0AHOBU6paTOp C nnHTenhHOCTh!O BbIXOAHOro cnrHana, rrpuMep-
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Pu:c.5. npoCTefi:rnHfi aapHaHT TIOCTpOeHIHI HHCileKTOpa HanO)K9HHti: Ha ¢poHT. 
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HO paBHOll t qi• 11 MilynhC O)lH0B1:16paTopa, npO~)lSI nl:IHl:IIO sanep)KKl:I, OTKpbrnaeT 

cxeMy nponycKaHl:ISI. Ecn1:1 B TeqeH1:1e l:IHTepaana t <p nosiansieTCSI eme xoTSI 

6bi O)ll:IH 1:111,mynhc ( T,e. ecn1:1 l:IMeeT MeCTO HanO)K0Hl:le Ha tppOHT)' TO OH npo

XO)ll:IT cxeMy nponycKaHl:ISI 1:1 Bb!SbIBaeT H_a BblXO)le np1:16opa IlOSIBneH1:1e Cl:II'Ha

na "Hano)KeH1:1e", 3anep)KKa Ha HeKOTopoe apeMSI c1:1rHana OJlHOB1:16paTopa nepen 

nonaqefi Ha cxeMy nponycKaHl:ISI npe)lOTBpamaeT Bbl)laqy nO)KHhlX CllI'HtWOB 

rrs-sa caMOCOBila)leHrrfi. 

KpyITHblll He)lOCTaTOK l:IHCileKTOpa - Hanrrqrre MepTBOI'O BpeMeHrr, o6yc

noaneHHOI'O HeqyBCTBl:ITenhHOCTh!O 0)lH0B1:16paTopa K sanycKy B TeqeH1:1e HeKO

TOpOI'O BpeMeHl:I T ,oTcquTbIBaeMOI'O OT MOMeHTa OKOHqaHHSI npe)lbIJlymero 

HMnynhca. ITo 9TOll np1:1q1:1He C onpeneneHHOll BepoSITHOCTh!O p l HanO)K0HHOe 

C06bITl:le M0)K0T 6b!Th nponymeHO Ha aHamrn. 

ITpllHUllil pa60Tbl CX0Mbl / 121, rrso5pa)KeHHOll Ha prrc. 6, npaKTrrqecKll 

TOT )Ke CaMbill, qTo 1:1 y npe)lbIJlymefi, OnHaKO Hanrrqrre B Hell cqeTHOI'O sne

MeHTa ( Tprrrrepa). nprrBOJll:IT K yMeHhIIIeHlllO B)lBOe cpenHefi llHTeHCllBHOCTll 
/ . 

CllI'Hano~ aanycKa OgHOBllOpaTopa ll K CTaTUCT1:1qeCKOMY paspaBHllBaHlllO llX, 

~ CBSISl:I C 9Tl:IM BepOSITHOCTh nponycKa HanO)KeHHSI Ha aHanrrs l p 2) CHll)Ka

eTCSI, 3TOT 9<ptpeKT KonuqeCTB0HHO MQ)K0T 5bITh oxapaKTepl:ISOBaH OTHOIII0Hl:leM 

p 1 / p 2 ( CM, ITp1:1nm1rnH1:1e 2) II Bb1q1:1cneH. np1:1 T n O « 1 1:1 r < T no iip1:16-

n1:1)KeHHofi qiopMyne (IT2-1 ): 

-~- ( T no ) 
-1 

p2 

I')le D O - cpeJlHSISI l:IHTeHCl:IBHOCTh IiocTynneHl:ISI BXOJlHblX Cl:II'HanoB, T - nn1:1-

TenhHOCTh HMnynhCa O)lHOB1:16paTopa. ITp1:1 Tn ~"' 0,1 BepoSITHOCTh nponycKa 

HanO)KeHHll Ha aHanrrs CHH)KaeTCSI npHMepHO B 10 pas. 

Ha p1:1c. 8 np1:1aeneHa cxeMa HHcneKTopa Hano)KeHrrfi Ha qipoHT, npenno

)KeHHaSI aBTopoz..i HaCTOSIIIlefi pa60TbI, BepOSITHOCTh nponycKa HanO)K0HHll B KO

Topofi SHaquTenhHO lJH)Ke, qeM y npeJlbIJlymefi. ,.O:eficTBHTenhlIO, onpeneneHrre 

OTHOIII0HllSI p / p no nprr5nH)K0lIHOll tpOpMyne (IT2-2) 
I 3 

_P..1. 

p 3 

2(Tn
0

) 
-2 

yKaSbIBaeT Ha YM0HhlII0Hll0 9T0ll BepOSITHOCTll B ycnoBHSIX, aHanoruqHbIX paHee 

paccMOTpeHHbIM, B 200 pas. 
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PHc.7.' HHCIIeKTOp Hano)l{eHHfi Ha crra.n C ncnonh30B81IHeM .nayx B38HMOCBSI38HHhIX 0.(lHOBH5-

paTOP?B c npHHYAHTeHbHb!M c6pocoM, 
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ITOCTpOeHHbIH nonHOCTblO Ha CTaHnapTHhIX cxeMaX. • 
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HeqyBCTBHTenbHOCTb OAHOBH6paTOpOB K sanycKy BO BpeMH reHepanHH 

BbIXOAHOro CHPHana He HapyrnaeT npaBHnbHOI'O cpyHKUHOHHpOBaHttH paCCMOTpeH

HbIX npu•5opoB, HO cosnaeT npenHTCT~Hg K HCilOnb30BaHH!O nono6Hb!X CXeM 

B KaqecTBe HHcneKTOpOB HanO)K0HHll Ha cnan, TaK KaK nng 8TOI'O cnyqag Tpe~ 

6yeTCH peaKUHH CXeMbl Ha Ka)KAblll BXOAHOH CHPHan. OnHo H3 B03MO)KHbIX 

perneHHll - rrpHM0H0HHe OAHOBII6paTopoB C npHHYAHTenhHb!M c5poCoM, KaK 8TO 

cnenaHo B pa6oTe 
1121 ( CM. pnc. 7). ITpu6op BhIAaeT curuan, sanpema10IIIHH 

auanus HMnynhca, ecnu sToMy HMnynhcy B· HHTepBane MeHhrueM, qeM BpeMg 

3aIIIHTbl HHCil0KTOpa ( t 3 ) 1 npenrneCTBOBan l;(PYPOH. BpeMg 3aIIIHTbl IIHCIIeK-

TOpa l3 IlOCTOHHHO u paBHO nnnTenbHOCTH HMilynbca OAHOBH6paTopa, nos-

ToMy OH Mano npnroneu nng rrpnMeHeHHH B cncTeMe c RC -cpunbTpaMH, Hs-sa 

HeqyBCTBHTenhHOCTu onHoBn6paTopoB K sarrycKy nocne OKoHqaHHH reuepanHH 

Bb!XOAHOPO CHrHana B 8TOH cxeMe, TaK)Ke KaK H B rrpenbIAyIIIHX, B03MO)K0H 

nponycK ira auanus Hano)KeHHhIX co6&ITHH, 

p asperna10mee BpeMH paCCMOTpeHHOll rpyIIIIbl HHCIIeKTOpOB 3aBHCHT, B 

OCHOBHOM, OT nnuTenhHOCTil CHr~anoB, nocTynaIOIIIIlX Ha BXOA IIHCil0KTopa, 

H BpeMeHu cppoHTa HMnynbca OAHOBH6paTopa. B npHHUHne OHO MO)KeT 6b!Tb 

cnenaHo nocTaToqHo Manb1M. 

Ha puc. 9 Il306pa)KeH HHCIIeKTOp 'HanO)K0HHH, OIIHCaHHblll B pa6oTe / 13/, 

Oco6eHHOCTb IIpH6opa - orrpeneneHHe Hll)KHero rroporoBoro ypOBHH aHanusupye

MbIX IlMTiynbCOB He HenocpeACTBeHHOH HX AllCKPilMilHaI.rnefi, a C IIOMOlllbIO AllCKpll

MHHanHH COOTBeTCTBYIOIIIIlX HM "6bICTpbIX" IlMnynhCOB, BbITIOnHHeMoe AllCKPil

MHHaTopoM BepxHero ypoBHH, EnaronapH -sToMy aBToMaTuqeCKH OT-6pachrnaIOT

cg HanO)K0HllH AOIIoporoBbIX HMrrynbCOB APYP Ha Apyra (HanO)K0HllH "Manhie" 

Ha "Man&Ie"), IIpll 8TOM sarpy3Ka TpaKTa Ii IlHCIIeKTOpa YM0HblllaeTCH. 

~YHKUilOHilpOBaHHe 1IpH6opa nerKO npocnenHTb HenocpeACTBeHHO TIO 6noK

cxeMe Il BpeMeHHb!M AHarpaMMaM PllC. 9. ITpH 8TOM cnenyeT yqecTb, qTo on

HOBil6paTOp BhIAaeT CHPHan Ha BhIXone I ( CllPHan - ,, HeT Hano)KeHHH") TOnh

KO B TOM cnyqae, ecnH OH He c6porneH IIpllHYAHTenbHO, 

BpeMg 3aIIIHTbl OT HanO)KeHHH Ha cnan B 8TOM rrpn6ope, TaK )K0 KaK Il 

B rrpenhIAYlllHX, IIOCTOSIHHO Il paBHO BpeMeHH sa.nep)KKil B nHHilll, BpeMg 3alllll

Tbl OT nanO)K0Hllll Ha cppOHT onpe.nenHeTCg pa3HOCTbIO nm1TenhHOCTil IlMIIynbca 

OAHOBH6pa TOpa Il BpeMeHH sa.nepMKil B nHHilll ( t 3,cp. = lo - t 3 ) • CxeMa 
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aHTIICOBIIaAeH!Ill II sarrpemaeT IIOCTyrrneHIIe Ha n1IHIIIO 3aAeplKKII IIMIIynhca, 

BbI3BaBl1IeI'O sarrycK OAHOBII6paTopa, T,e. nrpaeT ponh, IIOA06HyIO pomI mrn1m 

3aA0PlKKII B paHee paCCMOTpeHHOll CXeMe Ha PIIC, 6. CxeMa aHTIICOBIIaAeHIIll 

rrpeAOTBpamaeT IIOCTyrrneHIIe CIII'HanoB Ha.sarrycK OAHOB116paTopa B rrep!IOA 

I'eHepal:IIII IIM BbIXOAHOI'O Cl!I'Hana. nlICKplIMIIHaTOp HIIlKHeI'O ypOBHSI OIIpeAe

nSieT HIIlKHIIll ypoB0Hh CIII'Hana-rroMeXII, IIplIHIIMaeMOI'O IIHCIIeKTOpOM AnSI.OIIO~

HaHIISI HanOlK0HIIM, T,e. OJipeAenSieT AIIHaMII'IeCKllll AIIaIIa30H IIHCIIeKTOpa. 

ABTOpaMII OTMe'IaeTCSI BbICOKaSI acpcpeKTIIBHOCTh rrp1I6opa II coxpaHeHIIe 

ee IIPII yBen1I'I0Hllll 'IaCTOTbl cneAOBaHl!SI co6bJ~IIll BIInOTh AO 7. 1 o5 co6b1-

T1Iil:/ceK, n1IHaM1I'IeCK1Ill Alla.rrasoH IIHCIIeKTopa - 60. Pasperua10mee BpeMSI 

20 HCeK II orrpeAenSieTCSI, B OCIIOBHOM, MepTBblM BpeMeHeM AIICKpl!Ml!HaTO

pa HlllKHeI'o ypOBHSI, B /13/ IIPIIBOAIITCSI 6noK-CXeMa IIHCIIeKTOpa, B KOTOpOM 

C IIOMOll(hIO n11Hell1Ib!X BOpOT rrpeAIIOnaraeTCSI ycTpaHIITh 3aBl!Cl!MOCTh pas

pe111aJ011CeI'O BpeMelm IIHCIIeKTOpa OT MepTBOI'O BpeMeHII AIICKPIIMl!HaTopa HIIlK

HeI'O. ypoBHSI. 

J1 crronh30BaHlie B paccMOTpeHHbIX l!HCII8KTOpax TOnbKO llIIIPOKO pacrrpocT-

paHeHHb!X CT8HA8PTHbIX cxeM MOlKHO C'Il!TaTh IIX 6onhJIIIIM AOCTOIIHCTBOM, 

0AHaKO B03MOlKHOCT1!
0 

IIHCIIeKTOpOB C OAHOBH6paTopaMI! AOBOnbHO orpaHl!'I0Hbl, 

TaK, HaIIplIMep, Ha IIX OCHOBe Henh3SI IIOCTpOllTh CllCTeMy, OTKnOHSIJOl1CYJO Ha

nolKeHl!ll He no a6conIOTHOil: Benl!'Il!He rrorpellIHOCTII, a no OTHOCIITenhHOil:, 

Henh3SI IIOCTpOl!Tb IIHCIIeKTOp C orrpeAeneHHOil: 3aBllCIIMOCThIO BpeMeHI! 3all(l!Tbl 

OT aMIInllTYAbl aHanl!3llpyeMOI'O Cl!I'Hana II T,A, 

l1HCIIeKTOpbl HanolKeHnil: C IICIIOITb30B8H1!8M cxeM cpop

' M II p OB a H II SI II II n O O 6 p a 3 H O I' 0 Ha II p SI lK e H II SI. B OTITII'Il!e OT OAHOBl!6-

'pa TOPOB CXeMbl cpOpMl!pOBaHl!SI IIl!noo6pa3HOI'O HarrpmK0HIISI ( H83bIB80MbJe B 

.r:tanbHeil:ll!eM AITSI KpaTKOCTII IIHTerpaTopaMII) CIIOC06Hhl ocymeCTBITSITb n1IHeil:

HOe rrpeo6pa30B!3H1Ie Cl!I'Hana. IToaTOMY IIPII !IX IICIIOnh30BaHl!ll IIOSIBnSieTCSI 

B03MOlKHOCTh IIOCTpoeHl!SI l!HCIIeKTOpOB C Heo6XOAIIMOll cpyHKUIIOHanhHOfi 38Bll-
. l 

Cl!MOCTh!O BpeMeHII 3all(l!Tbl OT ·aMIInlITYAbl aHanH31ipyeMb!X IIMIIYIThCOB, IIH-

crreKTopoB C OTKITOHeHlleM HaITOlK8H~H ·no OTHOCIITeITbHOH B811H'IIIH8 rrorpellIHOCTII, 

B03MOlKHOCTb IIpOCTOI'O liCIIOllHeHIISI ycTpOllCTB, OTCeKaIOll(llX o6a BIIAa Hano

lK0HIIH. B IIHCIIeKTopax HanOlK0HIIH, HCIIOllb3YJOIUIIX IIHTerpaTOpbI, o6nerqaeTCSI 

Bb!IIOnHeHl!e Tpe60B8Hllll B OTHOllieHl!ll OTCyTCTBIISI COOCTBeHHOI'O MepTBOI'O 

BpeMeHn. 
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Ha pHc. 10 mw5pa)KeH HHCHeKTOp, Bh!IlOnHeHHh!H Ha 5aae HHTerpaTopa 

H cxeMbl rrporrycKaHH.II / 141 • YcTpOHCTBO BbIIIOnH.IIeT· cjJyHKUHH HHCIIeKTopa 

HanO)KeHHH ~a cjJpoHT H Ha crran. ~aKT IIO.IIBneHH.II HMrrynbca 38IIOMHHaeTC.II 

Ha BpeM.II 3aIIIHTbl HHTe,rpaTOpOM, B Te'IeHHe KO~opo_ro er-o Bh!XOilHOe HaIIpH-: 

)KeHHe nep)KHT B OTKpb!TOM COCTOHHHH CXeMy rrporrycKaHH.II. EcnH B STOT HH

TepBan BpeMeHH IIpHXOilHT eme XOT.II 5b! OilHH HMrrynbc; TO OH IIOCTyrraeT Ha 

BXOil onHoB"H5paTopa H Bbl3bIBaeT ero cpa.5aTb!BaHHe. ITpH STOM Ha Bb!Xone 

ycTpOHCTBa IIO.IIBn.lieTC.II CHI'Han "Hano)KeHHe". 

Paa perna10mee BpeMH HHCIIeKTOpa orrpenenneTC.II, B OCHOBHOM, J:lnHTenb

HOCTblO BXOJ:lHb!X CHI'HanoB H MO)KeT 5b!Tb cnenaHO nocTaTO'IHO ManbIM. He

nocTaTOK npu5opa - HanH'IHe co5CTBeHHOI'O MepTBOI'O BpeMeHH, o6ycnoBneH

HOI'O IIpHCyTCTBHeM B HeM OJ:lHOBH5paTopa, TaK 'ITO B03MO)KHOCTH IIHTerpa

TOpa B STOH c'xeMe IICinHOCTblO He peaJIH30BaHhI •. 

B 1141 OIIIICaHbl J:lBa HHCIIeKTOpa, Bb!IlOnHeHHbie no npHB.eJ:leHHOH 5noK

cxeMe, C paapelllalOIIIHM BpeMeHeM IIOPHJ:lKa 60-100 HCeK. O.tiHH H3 HHX IIpH

MeHHnC.II npH aMrrnHTYn.HbIX H3MepeHH.IIX, npyroii - npH BpeMeHHhIX. 

B ·;pa5oTe / 15/ OIIHCaH rrpH5op, HMelOIIIHH J:lBa OTnenbHb!X KaHana, AnH 

HHCIIeKTHpOBaHHH Hano)KeHHH Ha cppOHT H Ha CITaJ:l ( CM. PHC. 11). KaHan HH-· 

cneKTHpOBaHHH HanO)KeHHH Ha cppoHT rrono5eH paCCMOTpeHHOMY Bb!Ille HHCIIeK~ 

Topy, IIOSTOMy IIO.IICHeHHH He Tpe5yeT. KaHan HHCIIeKTHpOBaHH.II HanO)KeHHH 

Ha cna.1:l IIOCTpoeH Ha 5aae HHTerpaTopa H J:lHcjJcjJepeHimanbHOI'O ycHnHTenH, 

HI'pa10mero ponb cxeMbl cpaBHeHH.II. BXOJ:lHOH HMrrynbc 3aIIOMHHaeTC.II Ha HH

TerpaTope, HarrpH)KeHHe KOToporo rronaeTcH Ha nHcjJcpepeHuHanbHbIH ycHnHTenh, 

rne OHO cpaBHHBaeTC5l C orropHbIM H B cny'lae ero rrpeBblllleHH5l HHHUHHpyeT 

Bb!XOJ:lHOH CHI'Han -: "HanO)KeHHe Ha crran"·• Y CTpOHCTBO He conep)KHT sneMe_.H

TOB, _o5naJ:lalOIIIHX MepTBb!M BpeMeHeM, IIOSTOMY Tpe5oBaHue paBeHCTBa Hyn10 

ero co5cTBeHHOI'O MepTBOI'O BpeMeHH nonHOCTblO Y.1:lOBneTBOp.lieTC.II. CxeMbl 

HHCIIeKTOpOB, IIOJ:l06Hbie TOnbKO 'ITO paCCMOTpeHHbIM, IIpHBeJ:leHbl TaK)Ke B 

pa5oTe /161. 

Ha pHc. 12 rrpe.1:lcTaBneHbI 5noK-cXeMa H BpeMeHHbie J:lHarpaMMbl HH-

crreKTopa, OIIHCaHHOI'O B pa5oTe / 17 /. KopOTKHe HMrrynbCbI, COOTBeTCTBY!OIIIHe 

IIO BpeMeHH Hatiany aHanH3HpyeMbIX, pacrrpenenHlOTC5l B J:lBa KaHana: B 0.1:lHOM 

H3 HHX OHH 3aJ:lep)KHBalOTC.II, ycHnHBalOTC.II H HHBepTHpy10TC.II, B .1:lPYI'OM HC-
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nollb3YIOTCSI nnsi cpopMIIpOBaHIISI n!lnoo5pa3HOI'O HanpmKeHIISI, CllrHallbl C Bbl

xonoB o501IX KaHal!OB nocTynaIOT Ha cxeMy CYMMllpOBaHHSI, a 3aTeM Ha illICKplI

MIIHaTop nepeceqeHIISI HylleBOI'O YPOBHSI, Yc1Ill1ITenb-llHBepTop HaCTpallBaeT

CSI TaK, qTo npll OTCYTCTBIIII HallOMeHIIll cyMMa HanpsiMeHllll nonMHa nepeceqb 

HyneByIO l!IIHIIIO, nplI 9TOM C illICKpllMIIHaTopa BbinaeTCSI CIII'Han - "HallOMe

Hllll HeT". B npOTIIBHOM cnyqae CIII'Han OTCYTCTByeT, 

KacKallbl IIHCneKTOpa ocymeCTBllSIIOT llll!Ilb lllIHel!Hbie npeo5pa30B8HIISI 

CIII'HallOB, no9TOMY ycTpOl!CTBO, B uenoM, He UMeeT MepTBOI'O BpeMeHll. 

Ecn1I aMnlllI,TYllbl BXt>llHbIX CIII'Hal!OB llHCneKTOpa nponopUIIOH8llbHbl aM

nn1ITynaM aHan1I31IpyeMhIX c1Irii:an0B, TO 0TceqeH1Ie HanoMeHIIll 5yneT npo1Ic

xonuTh nplI onpeneneHHOM npoueHTHOM OTHOIIIeH!llI MeMny HanoMeHHblMII llM

nynbC8Mll, ilellCTBIITellbHO, B 9TOM np1I5ope 5yneT IIMeTb MeCTO OTCeqeH!le 

HallOMeHIIll Ha cppOHT, eCl!II ynoBneTBOpS!eTCSI HepaBeHCTBO (aHallOI'llqHo II 

Ha cnan, HO npll npyrllX K ) : 

~-
Vt 

> K2-K I 
--~- const 

rne V 1 II V 2 , cooTBeTCTBeHHo,-aMnn1ITyna 1-ro. II 2-ro llMnynhca, K 1 , 

K 
2 

II K 
3 

- K09!pcpllU!leHTbl nepenaqll KaCKanoB np1I5opa. ( CMb!Cll 9TIIX K09cp

!plIUIIeHTOB nerKO YSICHIITb npll paCCMOTpeHIIII pnc. 12). PaccMOTpeHHOe CBOll

CTBO llHCneKTopa MOMeT 5bITb none3HO nn'.I:! pean1I3aUIIII 50llbIIIero llllHaM!lqec

KOI'O nllanasoaa np1I Han1Iq1I1I "nocne1IMnynbca". EcTeCTBeHHo, qTo nplI cTaH

napT!l3aUllll BXOllHb!X CIII'Hal!OB no aMnllllTyne 9TO CBOl!CTBO ~HCneKTOpa yT

paqllB8eTCSI. 

Tipll 5011bIIIeM HaK·noHe n1Inoo5pa3Horci HanpsiMeHHSI np1I5op oTceKaeT, B 

OCHOBHOM, HallOMeHIISI Ha cppOHT, npll Mal!OM - o5a BIIna HanoMeH!lll. B 9TOM 

cnyqae Ben1Iq1IHa HaKnoHa ri1Inoo5pasHoro HanpsiMeHIISI onpenensieT BpeMsi sa

lIIIIThI Ha cnan ll
0

HCneKTOpa. CxeMa cpopMIIpOB8HIISI n1Inoo5pa3HOI'O HanpsiMeHIISI 

nonMHa sanycKaThCSI cTporo onHononsipHhlM CIII'HanoM. B npoTIIBHOM cnyqae 

aMnll1ITyna n1Inoo6pa3HOI'O HanpSIMeHIISI He 6yneT nponopUIIOHallbHa aMnl11ITy;.. 

ne BXOllHOI'O CIII'Hana, qTo np1IBeneT K HapyIIIeHIIIO npaBIIllbHOI'O cpyHKUIIOHII

poBaHIISI ycTpOl!CTBa. l13BeCTHO, qTo onHononsipHOCTb CIII'Hana MOMeT 5b!Tb 

n_OCTIII'HyTa: BBeneHlleM BCIOny CBSl31I no nOCTOSIHHOMY TOKy, KOMneHcau1Iell 
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Aeil:CTBH51 npeAllleCTBYIOIIIHX noCT05IHHbIX BpeMeH ( Me TOA HCKnIO'IeHH51 . non10-

ca HyneM) HnH BBeAeHHeM HenuHeil:HOCTH B CHCTeMy, B paccMaTpHBaeMOM 

·.YCTpOil:CTBe H36paH nocneAHHll• nyTb, CxeMa ¢opMHpOBaHH51 nunoo6pa3HOI'O 

Hanp51MeHH51 HMeeT B CBOeM COCTaBe ycunuTenb TOKa H aap5IAHYIO eMKOCTb, 

MeMAY ycunHTeneM TOKa u aap5IAHOil: eMKOCTblO ycTaHOBneH AHOA c He6onb

llIHM o6paTHblM CMemeHHeM, Ilopor TaKoil: CHCTeMbl AOCTaTO'IHO Man, TaK KaK 

OH onpeAen5IeTC51 He TOnbKO BenH'IHHOll o6paTHOI'O CMe!lleHH51 AHOAa, HO ll 

KOS<p<pHUHeHTOM nepeAa'IH ycunuTenbHOI'O KaCKaAa no Hanp51MeHHIO, H50 npu 

aaKpb!TOM AHOAe KaCKaA pa6oTaeT B peMHMe ycuneHH51 Hanp51MeHH51, 

Ilpu5op HCnhITbIBanc51 H npHMeH5InC51 BO BpeMeHHhIX H aMnmi:TyAHh!X H3-

MepeHH5IX npH cpeAHHX CKOpOCT5IX C'IeTa AO 5,5,104 HMn/ceK c AHHaMH'IeCKHM 

AHana30HOM AO 50. PaapelllaIOIIIee BpeM51 HHCneKTOpa - nop5IAKa eAHHHll HCeK 

( onpeAensieTCfl AnHTenbHOCTblO BXOAHhIX HMnynbCOB). 

Bee paCCMOTpeHHhie Bh!llle HHCneKTOpbl C HCITOnb30BaHHeM HHTerpa TOpOB 

MOI'YT HMeTb peMHM pa50TbI, npu KOTOpOM BpeM51 3a!llHTbl Ha cnaA 5yAeT 

nuHellHO 3aBHCeTb OT aMnnHTYAhl aHanH3HpyeMb!X HMnynbCOB, Jlng STOI'O 

Heo6XOAHMO o5ecne'IHTb nponopUHOHanbHOCTb aMnnuTyA BXOAHhlX CHI'HanOB' 

HHCneKTopa aMnnHTyAaM aHanuaupyeMh!X ,HMnynbCOB, Ilpu CTaHAapTll38UHH 

. BXOAHh!X CHI'HanoB no aMnnuTyAe BpeM51 3a!llHThl Ha cnaA 5yAeT nOCT05IHHh!M, 

06a peMHMa Mano noAXOA5IT An51 CHCTeMhI c RC qiopMHpoBaHueM, TaK KaK 

B 8TOM cnyqae onTuManbHOll 5yAeT 38BHCHMOCTb norapH<pMH'IeCKOI'.O BHAa. 

Ha puc. 13 uao5paMeH HHcneKTOp HanoMeHun Ha cnaA, paapa5oTaH

Hhill An51 ucnonb30BaHH51 B aMnnHTYAHOM cneKTPOMeTpe C RC - qmnbTpaMll, 

HeCMOTpH Ha CXOACTBO B nocTpOeHHH u qiyHKUHOHHpOBaHHH c npu5opoM, cxe

Ma KOToporo AaHa Ha puc, 11, OH cymeCTBeHHO oTnuqaeTC51 OT nocneAHero 

(Aa H OT Bcex APYI'HX paHee paCCMOTpeHHhIX) xapaKTepoM ·aaBHCHMOCTH Bpe

MeHH 3aIIIHTbl OT aMnnHTYAhl aHanuaupyeMOI'O CHI'Hana. B AaHHOM npu6ope 

STa 3aBHCHMOCTb HMeeT norapH<pMH'IeCKHll xapaKTep, aHanOI'H'IHhlll xapaK

Tepy 3aBHCHMOCTH AnHTenbHOCTH HMnynbca OT aMITnHTYAhl tu = <p ( En V ) , 

HMeroIIIeMy MeCTO B CHCTeMaX C RC -<pHnbTpaMu, 11cnonHeHHe npu5opa no3BO-
• 

n5IeT o5ecne'IHTb xopolllee' coBnaAeHue· 8THX aaBHCHMOCTeil: !IPYI' C ApyI'OM 

B AHHaMH'I0CKOM AHanaaoHe·aMITnHTYA BXOAHh!X CHI'HanoB BITnOTb AO 500-1000 

npu paanH'IHbIX 3HaqeHH5IX noCT05IHHhIX BpeMeHH qmnbTpOB H AOnyCTHMOll Be-
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mf'IIIHbl IIOI'pell!HOeTII II3-3a H8n0)1(0Hlfii. B 8TOM eny,:rne, KaK STO y»rn OTMe.;. 

qanoeb paHee, eO3.UaIOTeSI He05X0.1lIIMbie yenOBIISI .unsr OTeyTeTBIISI rrporryeKOB 

Ha aHanII3 eo5hITIIii, IIeKa)KeHHb!X HanO)K0HIISIMII. 3KBIIBaneHTHOeTb 3aBIIeIIMOe

Teii: t 3 = ¢Hn V ) II t u= ¢ Cfn ·V) ( eo~rra.ue.H11e r-paqJIIKOB 38BIIeHMOeTefi) .uoeTII

r-aeTesr yeTaHOBKOfi Ha.une)Kamer-o ToKa pa3psr.ua exeMbI ¢opMIIpoBaHIIsr rrIIno

o5pa3HOI'O HaIIpSI)K0HIISI, orrpe.uensr10mer-o HaKnOH I'pa¢11Ka 3aBIIeIIMoeTII t 3= <p (rn V) 

B rrnoeKOeTII t 
3 1 En V II yeTaHOBKOii Ha.une)K81Il0I'O IIbe,ueeTan!3, nIIHefiHbIX 

BopoT ( n11HefiHofi exeMbI rrporryeKaHIIsr), orrpe.uensr10mer-o rrono)KeHIIe r-pa¢11;Ka 

Ha rrnoeKOeTII. 

B 8TOM rrp116ope, T8K )Ke KaK II B psr.ue .upyI'IIX e IIerronb3OBaHIIeM IIH

Ter-paTopoB, HeT ·KaeKa.UOB, o5na,uaIOIIlIIX eo5eTB0HHbIM MepTBbIM BpeMeHeM, 

IIOSTOMy II rrp116op B uenoM eI'o He IIMeeT. 

B 3aKnIO"!eHIIe e"lIITaIO eBOIIM IIpIIS!THbIM .uonr-oM Bbipa3IITb 5nar-o.uapHOeTb 

A.H. C11HaeBy .aa .ueTanbHOe o5ey)KJleHIIe pa50Tbl II ueHHble eoB~TbI. 

TI p rr no Me H u·e 1 

3aBIICHMOCTb P.llIITellbHOCTII IIMIIyllbCa OT ero 8MilllHTY/1.bl 

11.llH cIIrHanoB IIocne CR - RC rf?opMIIpoBaHIIH 

B···rrer:i.~oM pa3,uene HaeTOSIIIlefi pa50Tbl II3nO)KeHbl Tpe5oBaHIIS! K IIHeIIeK

Topy Hano)KeHIIii Ha erra.u, B TOM q11ene . o5oeHOBaHa Heo5XO.UIIMOeTb paBeHeTBa 

BpeM0HII 3alUIITbl ( t 3) 8TOI'O IIHeneKTopa .unIITenbHOeTII IIMHynbea ( t II ) B 

orrpe.ueneHHOM .UIIaIIa3OHe aMIInIITY.U· BXO.UHbIX e11I'HanoB, T.e. o5oeHOBaHO Tpe-

60BaH11e 8KBIIBaneHTHOeTII 3aBIIeIIMOeTefi t 3 = ¢, (Vo) II t u = ¢, ( Vo ) . 

Haii:.ueM 3aBIIeIIMOeTb tu= <p (yo} .unsr IIMIIynbeOB Ha BXO.Ue aMrrn11Ty.UHO

u11¢pOBOI'O rrpeo5pa3oBaTensr (AIUI>' B e11eTeMe e (CR)K RC-¢11nbTpoM II nplI 

HerroepeneTBeHHOfi eBSI311 Me)K.uy rroene,UHIIM KaeKa.UOM ye11n11T~lnS! II Allfl /14/. 

nnsr STOI'O enyqasr e11r-Han rrpe.ue·TaBnsreTesr Bb1pa)KeH1IeM 12 I: 

V(t) =V0 
e,..!_ 

T 

-t/T 
e (ITl-1) 

l1 HTepeeyIOIUaSI Hae 3aBIIelIMOeTb .MO)KeT 5bITb orrpe.ueneHa 113 ( n 1-1 ) • eemi: 

rronO.lKIITb V(t) = tl ( tl - MI'HOBeHHOe 3Ha"l0H1Ie V( t) B TO"!Ke tu , I!plI 
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KOTOPOM MO.lKHO e"l1IT8Tb IIMIIynbe . 38KOH"llIBIIIIIMesr) 1 a t "' tu , T.e. II3 

Bbipa»<eHIISI: 

-tu/T 

ll=V 0 e 
u Te 

Tioene nor-apII¢MIIpOB8HIISI I!Ony"!IIM: 

t __ u+rn....l!.. 
T T 

Vo 
= En ~-+ 1 

1In11 e yqeTOM TOI'O, 'ITO B IIHTep;ley101UeM Hae .1l1I8Il83OHe 

)K0HHO: 

tu ( t 3 ) 
Vo ) T (1 + En ---s;-

(Til-2) 

(Til-3) 

tu -r > 1 , rrp1I6nii:-

(Ill-4) 

Bb1pa.lKeH1Ie (Til-4) eB11.UeTenbeTByeT O TOM, 'ITO BpeMSI 381UIITbl .uon)K

HO .unsr 8TOI'O eny~asr HaXO.UIITbeSI B nor-ap11¢M11"leeKoii: 38BIIeIIMOeTII OT aMIInlI

TY.UbI_ aHan1Is11pyeMor-o e11r-Hana. TI or-pellIHOCTb II3:.:.3a rrpeHe5pe.lKeHII5! qneHoM 

t ~ 
£n --,,-- ,Ua)Ke B· He5naI'OI!pIIS!THOM .enyqae ( ---:3.- = 1,25) eoeTaBnSieT He ~O-

nee 30%. B 6omi.lll11HeTBe Ha1I6onee paerrpoe~paHeHHhIX aMrrnHTY.UHhix erreKTpo

MeTpOB C 1IeIIOnb3OBaH1IeM RC -¢1InbTpOB 38BIIeHMOeTb ,un1ITenbHOeT1I IIM

rrynbea OT aMIInlITY.Ubl IIM00T xapaKTep, rro.uo5Hblll xapaKTepy rronyqeHHOH 38-

BIIelIMOeTII (TI 1-4). 

TipnnoMeHrre 2 

Ilpoc•IeTbl B HHCIIeKTOpax H8llO)f(eHHiI, IIOCTpoeHHbIX Ha 

OCHOBe 0/1.HOBH6paropoB H cqeTHblX aneMeHTOB· 

<PyHKUIISI rrnoTHoeTII paerrpe.ueneHIISI apeMeHHb!X IIHTepBanoB Me.lK.UY eo-

6hITIISIMH. Ha Bb!XO.Ue nepeeqeTHOii: cxeMbI C K08¢¢nu1IeHTOM nepec"!eTa . 

IIplI rryaeeoHOBCKOM pacnpe.ueneHIIH 1IeX0.1l~blX co5bIT,IIH 1IMeeT BIIll /18/: 

F
1 

(m=l) 

F
2
(m=2) 

no 

2 
t no 
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F (m 
3 

1 
3) =2 12 nae -not 

0 

BepO.IITHOCTb ITO.IIBneHII.II Ha Bh!XOae nepecqeTHOll cxeMb' ~peMeHHh!X IIH

TepBanoB Memay; C05hITII.IIMII sen1I'IIIHOll OT T AO T + T ITpK BhIIIOnHe"HIIII 

COOTHOllleHIIll T ·o 
O 

<< 1 II T < T • MOllieT 5b!Tb npeJlCTaBneHa Ilp1I6n1ImeHHO 

B BIIae: 

p i (· T 'T + T' m = 1 ) "' 
-n t 

"' T n 0 e o 

"" T 2 · -n 0 T 
p ·(T,T+r m = 2) = r n e 

2 0 

p 
3 

(T,T +r ,m 3 ) "' 
1 2 3 -n OT 

2 rT n
0 

e 

EcnlI T II T ' COOTBeTCTBeHHO, an1ITen~H0CTb II MepTBOe BpeM.II oa-

HOBII5paTopa, ycTaHoBneHHOI'O Ha BhIXoae nepec'!eTHOll cxeMhI, noao5HO TOJl1.Y, 

Ka~ 3TO BhIITOnHe_Ho B IIHCITeKTOpax HanomeHlfll Ha pnc. 5,6 If 8, TO p I 'p 2 ' p 3 • 

5yayT nponopuµoHanbHhl Bepo.HTHOCTlf npocqeTOB B IIHCITeKTOP.aX, cneaoBaTenb

HO, ~qiqieKT OT .ITPIIM~HeHII.II nepecqeTHhlX cxeM MOllieT 5b!Tb oueHeH ITPII pac-

CMOTpeHIIlf O~HOllleHIIll Pt /p2 II P1 /Pa 

p 1 / p 2 =(Tn
0

) 
-t 

(n2.:.1) 

P/P 3 
= 2 ( T n 

O 
) -

2
• (IT2-2) 
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