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AHHOTaUMH 

Pa6oTij...npe,ncTaB.JIHeT co6oi1 o6sop JIMTepaTypHHX ;rcaHHHX no 

cpopMHpoBaT8JIHM HMnyJibCOB CTI8KTpOM8TpH'-I8CKHX TpaKTOB C IIII,I(. 

Oco6oe BHHMaHue y,neJIHeTCH cnoco6aM CQMJibTPai.:LMH, o6ecnecrMBaiOlll.HM 

O,IJ;HOBp8M8HHO KaK BbJCOK08 OTHOill8HH8 CllrHaJia K IllYTIJJY, TaR H XOpOillYIO 

sarpysocrHyro cnoco6HOCTb cneKTPOl\18Tpa. IIpH 8TOM KpaTKo oTpruKeHH 

KBa3H-rayCCOBCKH8 cpMJibTpbi H 60JI88 ,IJ;8TaJibHO paCCMOTp8HbJ Bp8MH

HHBapHaHTHbi8 H Bp8MH-38BMCHMH8 cpop:rvmpoBaT8JIH Ha OCHOB8 JIHHMM 

sa;rcepJKKH (JI3). IImmsaHo, '-ITO BpeMH-HHBapnaHTHHe JI3--CpopMMpoBaTeJIH 

068CTI8'-IHBaiOT JIY'-IlllYIO Q)HJibTpai(HIO IllYl\10B H 60JI88 BHCOKYIO .TI;OTIYCTH-

• 
MYIO sarpysKy, creM rmasn-rayccoBCKHe CQHJibTpH. O;rcHaKo mvJeeTcH pH;rc 

npaKT.H'-18CKHX TPY.ICHOcTeif B peaJIH3ai(Yili TaKHx cpopMHpoBaTeJief1. 1lpe3BH 

'-IaMHO TI8pCTI8KTMBHO TipHM8H8HH8 JI3 BO Bp8MH-3aBUCIDJJUX cDHJibTpax, 

HB.JlHIOlll,HXCH HaH60JI88 npM8MJI8MbTMM ,ICJIH pa60T1J B YCJIOBUHX 60JiblliHX 

sarpysoK. 



I. BBe,rr;emm 

llo~npoBO,II;HMROBH8 ,II;8T8RTOphl R,rr;8pHbiT ~aoTnn (ITUn) odeone

~Ba.IOT BhiCOR08 8Hepr8TM"Y8CIW8 pasp8lli8HM8 ,II;JI.H peamrsa.rum: ROTOpO

ro npe,rr;~RB~TCH 60~nllill8 TpBdOBaHRH R 8~8RTpOHMRe, B TOM ~H0~8 

R yoTpofioTBaM, ooymeoTBJJITIDmiDJJ CQMJI:OTparuno oiirHMa o ueJTI>ro MaiWM

MM:OHO B03MO.ilCHOrO TIO,II;aBJJ8HflH B~HHMH ITIYMOB. C 8TO:ti TO~M 3p8HMH 

3a 06pa3eJ.J: Od~HO IIpHHMMaiOT cJ)IIJI:OTp, BHdpai-IHbilf B OOOTB8TOTBim 0 

BbiBO,II;aiV!M Teopm!f OIITMMM:OHOM Cvii~:bTP.a:t~MH rny:rvJOB /I/ ll odeone~Ba.I0-
[:2_] 

IL\IDI, TaR Ha3nrBaiOIUYIO "(M. )r-(f!opMY" It!Tv1TIYJI:bOOB, ,rr;aronzyiO MaROM-

MM:OH08 OTHOIII8HM8 OHrHaJJa R lliYlVIY. CT8TI8H:b rrpnd~H%8HM TOrO HJIH 

HHoro pea..rr:bHoro WMI>Tpa K orrTMMM:OHOMY xapaRTep:rrsyroT Ros<W)Mllli

eHTOM rrpeBhiiii8HMH IIIYMa lSJ.rn.' a MMeHHo, HaoROJI:ORo 8TOT Rosqxpnun

eHT 6o~:orue 8,1J;MHJIUH. npyrofi B~hHOM xapaRT8pMOTMROfi WM~:bTpa, 

MHTepeo I\ ROTOpOH B TIOOJI8,II;H88 ~p8MH B08 6o~ee M do~ee B03paoTaeT, 

HBJI.H8TOH 068CII8~Ba8MaH ill~ 3arpy30~aH OTI0006HOOT:O CTI8KTpOM8TpM

~eOKOro TpaRTa. M3 o6IL\Mx ooo6pruKeHMfi HOHo, ~To ,rr;~H yBeJirrqeHMH 

3arpy3RM ocpopMIIpOBaHHI:J8 r1MfiYJI:OOI:J ,:nOJDKI-IbT 6I:JT:O TIO B03M01KHOOTM 

RopoTRMMM. O,rr;HaRo npM 8TOM Ba%Ho, ~To6I:J 3Ha~eHne Krr.rn. ooTaBa

~oo:o 6.7ll13Illil\1 I\ 8,II;MHMU8. 1J,.JrnT8~:0HOOT:b m~my~:OCOB y,rr;o6HO BHprurtaT:O 

c-:-
B B8JIM~.m1ax {_ o - OTITM\1M:OHI:JX 3Ha~8HIDr TIOOTOHHHO~f Bp8M8HM rrpo-

0 Toro C /~-K L -<lJJ:IJib Tpa. 

HeJI:om HaoToHII\ero o:isopa HBJI.HeToH paocMoTpeHMe pasJIH~I:J.x 

TIDIOB cpopMMpOBaTe~eil HMII}TJI:OOOB M, B II8pByiO O~epe,rr;:o, 0 TO~\li 

3P8HMH llX IIpHM8H8HMH IIpM IIOBI:Jlli8Hffi,lX 3arpysRaX, 00068HHO, B p8HT-

reHOBORHX OII8RTpOM8Tpax, r,rr;e .II;JI.H II0~~8HRH XOporuero pa3p8lll8HMH 

rrpnxo.n;MTOH pa6oTaT:n c ,rr;oBo~:oHo ;n~MHHI:JMM MMIIY~I>oaMM. 
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2. I\Ba3M-rayccoBc:rrn:e CDo)l\mpoBaTeJlli 

)laHHhiM TMII QJOPMli)OBaT8JI8M IIOJIBMJIC.IT paH:Olll8 ,n;pyrmc H IIOJIY

'tiM TI08TOMY Ha.MOOJI:Olll88 )acnpOCTpaH8HM8 B CII8KTpOM8TpM1!8CIWH 

annapaType. IIpocTei1rnMM JIYTeM peaJ.rn:3a.uMH KBa3n:-rayccoBcr-rn:x cpopM.tr

poBaTeJieli .HBJIJI8TCJI npoc·we KacKa,n;MpoBaHHe trepe3 pa3BJI3I:ffiaiOIUHe 

YCHJIB:T8JI:OHH8 C8RURH c:J~ -~~epeH~pyromeli U8TIH II H8ROTOporo 

'tiMCJia 11. f{ L -miTerpaTopoB. B pJI,n;e pa6oT, HaiTpHMep I ·3 •4/, 

IIpMBO.TI;JITCJI ,n;aHHH8 ITO TallliM ~OpMMpoBaTeJim~, a TaKme ITO RBa3H

rayccOBCRO~zy ~OpMMpOBaHJOO, ocymemTBJIH8MOMY Ha aRTHBHI:JX ~HJI:OTpax. 

Ha OCHOBaHMH 8THX pa60T MO~HO 3aKJIID'tlnT:O, 'ITO p8aJIH3Y8MH8 RBa3H

rayccOBCIGI8 cpopMHpoBaTe~rn xapaRTepM3YIOTCH I{rr rn = I ,I8+I ,14 n 
c:-;-- • • 

,n;JIMTeJI:oHocTJIMM MivinyJI:ocon Ha BLTXo.ne -L nMn = (6,4+4,7) CCo Ha 

ypOBH8 0, I% IIpM OIITID.1HSirpOBaHHLIX ITO rnyMaM ITOCTOJIHHbJX cpopMMpOBa-

HMH. 

CymecTBY8T p5I,I( ciJMJ[:OTpOB, paccMaTpit!BaeMbiX HMJK8, ROTOpi:Je 

o6ecne'tiHBruoT MeH:omee 3HcL'I8HMe~ o,n;Hetfo..- I-I3 rrapauJeTpoB (Icn.rn. n.;m: 

C[ MMII) npn coxpaHeHMM );pyroro Ha ypoBHe RBa3:rr-rayccoBcilliX Q;opMn

poBaTeJieli. 

3. BpeMH-MHBapnaHTHbie Qc,pMnpoBaTeJIM 

EoJI:OIIIMHCTBO BpeMJI-·I-IHBapHaHTHbiX 1J.rrJI:oTpoB, o6Jia,n;aroiiU1x ITO 

cpaBH8HIDO C RBa3tr-rayCCCITICRMMH M8H:OlllMM JSr.rn. _,. JlliOO ,I(JlliT8JI:OHOC

TJIMM CIT8RTpOM8Tpll118CKHX mmy.;rr:OCOB Ha BhTXO,I(8, IIOCTp08Hbi Ha OCHO-

B8 JIMmlli 3a,n;epJKKH (JI3). 'laP~, B pa6oTe 151 npMBO)J;JITC.H xapaRTep.rrc

TID\M tPMJI:OTpa C O,:UHORpaTE biM ~@l8p8HIUfpOBaHMeM Ha Jlliimll 3a,U8pJKKIII 

ll ,I(ByRpaTHHM MHTerpHpOBc.HM8M Ha l(C -:-miTerpaTopax C O,I(HHaROBbiMM 

TIOCTOHHHhiMM Bp8M8IDI (JI3 + 2:x [ fZC.] ) . lf.:rm TaROrO cpiiJI:OTpa JS.r.rn. = 

I ,II, a TnMII/I% = 4, 9 c~ . O,n;HaRo 8TM xapaRTepncTMRH ,n;ocTnra

IOTCJI Jilllll:O B TOM CJIY'tlae, ROr,n;a BhTXO.TI;HOH IDJJIIY JI:OC C 3apR:,TI;O'tJYBCTBHT8JI:O 
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Horo rrpe,UYCMHT8JI.f.I (3crri) IDJI88T 6eCKOH8'tiHO 60JI:OrnyiO ,IJ;JIHT8JI:OHOCT:O 

cna,ua. B npoTMBHOM CJIY'Iae npH rwpoTKo3arVJKI-IYTOVJ BKJIIO'IeHHM JIHHMM 

3a,uep.IKH:H o6pa3Y8TC.H ,I(.IDIT8JI:OHbi'i1 B1I6poc IIpOTHBOIIOJIOiKHOH ITOJI.HpHOCTM 

0 IIOCTOJIHHOll Bp8M8HH, pa.BFIOH IIOCTO.HHHOM Bp8M8HI1 crra,ua BXO,IJ;Horo 
r:--

ID/JrryJI:oca ( , l CIT r\, 50+I00 IJTI\08It IIOCJI8 YKOpatrMBaHIDI B 3"tffi), a TaiOKe 

B03pacTaeT Krr.rn •• HecrWJI:DKO MeH:ornee B03pacTaHne I{rr.rn. M rroJIHoe 

OTCYTCTBHe BH6poca IIpOTiffiOIIOJIOJitHOM IIOJI.HpHOCTM .IJ:OCTIDKIIM1I IIpM MOCTO

BOM BKJIIO'I8HMM JIHHMJ! 3a,JJ;epaanr /G/. 
P.H.n; HHTepeCHb~ ~OpMlipOBaTeJieH C n3 IIpMBe,neH B pa6oTe /

7/. 

C IIOMO~:OIO ,IJ;OITOJIHllT8JI:OH1~ It0Ml18HCMPYIOU\MX uerre:H aBTOpaM 8TOll pa60TH 

y.naJioc:o cymecTBeHHo yrJJeH:OJ.I.MT:O .nmrTeJI:oHocT:o crrertTpoMeTpMtrecKnx 

MMIIYJI:OCOB H3B8CTHHX cDIIJI:OTpOB, IIpU co}('paH8H.Iili JIII60 H83Ha't!MT8JII:>HOM 

yBeJII1'IeHrrn cBolicTBeHHLrx HM Krr rn • Ha pnc. 2 rrpHBe.neHa cxeMa KOM-
• • r;--

l18HCB.IJ;Rll .IJ:JI.H <iJn.JI:oTpa (JI3 + R. C .. ), (I{rr.rn. = I,IO, '( IDJJrr/ = 

9, 90 ce-o ) II COOTB8TCTBY£OI.IUI8 BpeMeHHI:ife ,IJ;Harpa.MM:l. CyMMnpOBaHHe 

sa,uepJKaHHOrO Ha Bp8M.H -t = T 111 M OCJia6JI8HHOrO B "e" pa3 IIMrryJI:DCa 

B ITpOTHBOclJa3e 0 HCXO,IJ;HhiM BhLXO.I(HbiM HMITYJI:OCOB (JI3 + /2 (__ )-clJopMIIpO

BaTeJIH o6ecrre'InBaeT cTporo orrpe,neJieHeyro .n;JIMTeJI:DHOCT:O BHXo.n;noro 

B e-;- c;- ~ 
CllrHaJia TIDJJIT = 2,5 L ,J rrpoTMB L- MMIT - 9, 9 v H H83Ha-

'IMT8JI:DH08 B03pacTaHHe nryiVa - I~.rn. = I ,I25 (BMecTo I{rr.m. = I ,IO). 

B pe3yJI:OTaTe oda rrapaMeT_r:a OI{a3LIBaiOTC.H JIY'Ime, 11eM B I{Ba3H-rayccoBc

KMX ciJop:tVJIIpOBaTeJIJI.X. I{ COJBaJI8HHIO, TaiWi1 0110006 IWMII8HCaiUill ITpii8MJI8M 

.mrlli:O ,IJ;JI.H BXO,I(HOro IIIv'IITYJI:DCa B BM,Il;8 II,II;8aJI:bHOM CTYII8FIH. 

Mcrro.JI:D3YH aHaJiorH'IHLJ11 rrpHHUHIT, aBTOPH padoTH 17/ YJIY'IlliMJIH 

Bp8M.H BOCCTaHOBJI8HIDI C.HrEaJIOB It HYJIIO ,TI;JIH Iffia3H-rayccOBCKOro 

QJHJII>Tpa C 'I8THp8XI{paTHHM .HHTerpMpOBaHII8M II ,Il;JI.H rilliJI:bTpa, odecrre'II!-

Baromero "orpaHil'I8HHYIO W-~~ -CflopMy" 

BOM CJIY'Iae ,I(JlliT8JI:bHOCT:O I:MITY JI:OCa ITO 

BHXO.IT.HOro • IDJJITYJII>Ca. B rrep-

ypoBHIO O,OI% y.n;aJioc:D yMeH:D-
,..--.. 

7, 5 ~ ~ .n:o 3, ~ 'L 
0 

, a K08Q:i,pHUIIeHT I1p8Bl11II8HM rnyMa 
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Bospoc c Ku.rn. = I,I6 ,n;J Krr.m.=(I,I8 • Bo BTopoM c.rry't!ae .IJ:JIM

Te.JibHocT:o HMIIY JI:oca yMer-rsmuJiac:o c 2I ~ 0 .n;o 7, 0 ~0 , a 

K08qxpiD.l;I18HT IIp8Bhilil8HIDI :nyrvla ,IJ;8.S8 Y JIY't!Illa.JIC.FI ,IJ;O I, 012 ITpoTirn HC

XO,IJ;HOrO I{IT.III. = 1,015. ]a pRO. 2M3 ITpHB8,D;8Hhi COOTB8TCTBYIOIIUI8 

0JIOK-CX8M1T cpM:OTpOB C U 3II.ill\IIH KOMIT8HCal(HH nXBOCTOB" H tilopMH BbJ.XO,IJ;

HHX MMrryJI:OCOB, JIIIOO B8C,)BbiX CQYHRU:IDi ( IIOCJI8,IJ;HAA 3aBHCRT OT rrepe-
\. 

M8HHOI1 'l =- T'YY't- 1 H .fiBJI.FieTc.FI aepKaJI:OHHM oTo6pruK8HH8M HMrryJI:o-

cHofi xapaKT8pHCTRI\R h (:f) , 3a,D;epJKaiiHOM Ha Bp8M.FI ) f'l.1 , OITHCbiBaiO-

mefi ITepe.n;aTo't!HHe cBoticT:3a cimJI:oTpa). 

Q?HJI:OTphi C I\OMII8HCaJJ;H8M "XBOCTOB" CIT8I\TpOM8TpR1!8CKHX HMIIYJI:O

COB, ITPHB8,IJ;8HHH8 Ha pRO. 2 H 3, RaK H KBa3R-rayccOBCKH8, 068CIT8-

'll:IBaiOT HOpMaJI:OHYIO paOoT:T CO CIT8KTpOM8TpH1I8CKI11\1M 8KCITOH8IDU!a.JI:OH1Tl\%1 

CHrHaJiaM.H OT Ilp8,UyCRJin:Ti3JI.FI, I'IM8IOIUI1.MH ITOCTO.FIHHH8 Cila,IJ;a B ITpe,rceJiaX 
c-;- r-

oo ~ L, ~ ( _r.. , ec.JIR BMecTo ITpocToro L R. -.n;MciJ(flepeHURPOBaHM 
, C-"1') '+' ,. 

rrponsBecTrr yr{opa't!JmaHHe c rwrvrrreHcau.vreir rroJIIOca HyJieM. OomnM He.n;oc-

TaTIWM cxeM prrc. 1+3 .FIB.meTc.FI cJioJKHocT:o CTPYKTYPH cpHJI:oTpa n:, KaK 

CJI8,IJ;CTBH8 1 1Ip83BH't!aliHM CJIO/KHOCT:O IT8p8CTpOMKJI Ha ,rcpyryiO ITOCTO.FIHHYIO 

Bp8M8HH CQOprv.mpOBaiUI.FI. 

Cpe,rcR BpeM.FI-MHBapHaH'rHHX cpM:OTpOB, 0JIH3KHX ITO CBOHM .xapai\

T8pHCTHRaNT K " C ()... ~ {0-{:)0pMHpOBaTe.JIIO", OC06bill MHT8p8C ITp8,D;CTaB

.IDIIOT T.H. "TpaHCB8pCaJI:OI1H8" cp.IIJI:OTpH, 0030p ITO KOTOphlM orryOJIHKO

BaH B pac5oTe /B/. Cyn(HOCT:O pac5oTH "TpaHcBepcaJI:OHHX" cpHJI:oTpoB 

HJI.JIIocTpMpyeTcH Ha pRe. l~ (a). TaKofi WJWLTP rrpoii3BO.D:HT HeiTocpe.ncTBE 

Ho Bhi't!HCJieHHe cBepTKH CV~'HKLUfii {j~:X (t) H }z__ (t}. Kos~1IIJ;HeHTb 
ITepe,rca"tiH cnrHaJia, cHmnaeMoro c OTBo,n;oB JI.IIHI1H ITO Mepe ero ITpoxoJK

.n;eHM B,n;om, mnm, orrpe)ce.JIRIOTCH KaJ{ J<· =::-~ • )l)m rro.ny'leHM 

Ha B1IXO,IC8 fPM:OTpa CIT8I{TpOM8TpR1!8CIWro IIMITYJI:oCa C "opraHH'G:8HHOM 

~r -<jlopMofi", 3Ha'!el!lrJJ: p€3l!CTOpOB £(' ,!!;OJ!lKH!l yMem,maT:OCH 
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Bospoc c Kn.m. = I ,I6 ;IJ;J Kn.m.=(I ,IS • Eo BTopm11 CJIY'I:Iae .n;JIH-

flr ~ TeJI:bHOCT:b HMIIYJII>ca yrvreRSiliMJiac:o c 2I _ 0 .n;o 7, 0 Co , a 

Koacix1mrm:eHT npeBHilleHn.a: :uyrvTa .n;a.Ee y JIY1Iilla.JICH .no I, OI2 npoTIIB nc

xo.n;Horo ~.Ill. = I ,0I5. ::Ia pnc. 2 M 3 IIpRB8,I(8H1I COOTB8TCTBYIOIIUI8 

6JioK-cxeMH CDM:oTpoB c r~ :;II.B:Mm KorvrneHc~nn "XBocToB" n rpoprvr11 BHXO;IJ;

HbJX MMnyJI:OCOB, JIROO B8C<)B1IX ~YHKUI{M ( IIOCJI8.I(HH.B: 3aBRCRT OT nepe-
\. 

M8HHOM 't =- TyY)- 1: M HBJIH8TCH 38pKaJI:OH1IM OT00pruK8HM8M illJinyJI:b-

CHOM xapaKT8pRCTIIIm h (j) , 3a,TI:epJKaHHOH Ha Bp8M.B: -~ , OIIRC1JBaiO

IU8IT nepe.n;aTO'IH1I8 CBOHCT:3a ciJRJI:OTpa) • 

ti>RJI:bTp1I C ItoMII8HCa.J~eif "XBOCTOB" CII8ICTpOM8TpH1!8CKIDC illJiliYJI:b

COB, np.rme.n;eHHHe Ha pnc. 2 n 3, rcaK n r-masn-rayccoBcRHe, o6ecne-

1IIIBaroT HOpMa.JI:bHYIO paOoT:T CO CII8KTpOM8TpH118CIDil\1H 8KCIIOH8HURaJI:bHID.m 

CIIrHaJiaMM OT npe.n;ycM.ID!Tt;JIH, Iflv'J8IOIUUMH IIOCTO.B:HH1I8 CIIa;IJ;a B npe.n;eJiaX 
c-;- I"' 

oo ~ L, ~ ( J.. , ec.JIII BMecTo npocToro L R -.n;:miXfJepeHunpoBamr.a: 
, C"l"'' '+" • 

IIpOH3B8CTII YitOpaliiiDaHRe C IWMII8HCai]J·i8II nOJIIOCa HyJieM. OdllUIM H8,UOC-

TaTIWM cxervr p:rrc. I+3 .a:n:meTc.a: cJioJKHocT:b CTPYKTYPH tDM:bTpa n, KaK 

CJI8,I(CTBRe 11Ip83B1JliaJIEIM CJIO./KHOCT:b nepecTpothta Ha ,n;pyryiO IIOCTOHHHYIO 

BpeMeHn cpoprvmpoBanrur. 

Cpe.n;:rr BpeM.a:-IIHBap:~m.HTHHX clJIDI:oTpOB, 6JIH3RHX no CBOMM xapar-c

TepHcTHKarv:r R " CU..~ r>-()opMMpOBaTeJIIo", OCOOHll HHTepec npe;IJ;CTaB

.IDI!OT T.H. "TpaHCB8pCaJI:bime" cpHJI:bTpH, 0030p IIO ROTOP1IM onyOJIHRO

BaH B pa6oTe /S/. CyiUHOCT:b pa6oT1I "TpaHcBepca.7I:bH1IX" cpHJI:oTpoB 

HJIJIIocTpHpyeTc.a: Ha pHc. 'k (a). Tarco:li CVIIJIDTP rrpoR3BO.UHT Henocpe.n;cTBE 

Ho BhiliHCJieHHe cBepTRH CV~'HK.J:Ulli {j~~ (t) 11 h (t}. I{oa@mrmeHT1 

nepe,n;a1IH CHrHa.Jia, CHHMaeMOrO C OTBO;IJ;OB JIHHHR no Mepe ero IIpOXO.iK

,!1;8HIIJI B,!I;OJ!l, Jli'IIH!II, OIIp8)(8.JlHIOTC!I RHK J<• '='-¥ . J\Jm IIO.JJY'!8HIIJI 

Ha B1IXO;IJ;8 cpM:STpa CII8I\T})OM8TpM1!8CIWro mmynca C "opraHH"CC8HHOH 

C<-t.6f -<JlopMofi", 3HH'l8llitff p83l'!CTOpOB £(' ,D;O.JDKH!l yMemmaT:OC!l 
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OT .n;o rro srwrroHeHr:um.JII>HOMY saROHY. AHaJiorH'tffiHM 

o6pasoM Bmro.JIHeHHIDi "TpaBcBepcaJII>Hhrn" WMI>Tp npHBe.n;eH B pa6oTe 

PHc. 4 ( 6) HJIJIIOCTp:vrpyeT crroco6 crneMa cnrHaJia c Jrnmm sa,IJ;epJKRH 

liepe8 "BeCOBHe" eMKOCTH Ba B.XO,II; HHTerpaTopa. 

/9/ 

06nmivrn: liepTaMJti cxeM "TpaHcBepcaJII>HHx" WMI>TpoB Ha pRe. 4 (a) 

M (6) HB.JIHeTCH TO, liTO COTipOTHBJieHM8 pe8MCTOpOB HJIM eMROCTefi 

,IJ;OJDKHO 6HTI> MHOrO 60JII>Ille, lieM BOJIHOBOe COTipOT.ImJieHMe .JI.IDIMH; 

f~ co-c.xeM:or He Tpe6yroT, liTO ne.r=e.n; HMMH pacnoJiararrcH "6eJIJIII.U.rti:" tC 

\QMJII>Tp Bep.XHRX "t!aCTOT • ITpi COOTBeTCTBYIO!l\eM BH6ope "BeCOBhiX" 

8JieMeHTOB "orpaHMlieHHM cu..,~)::> -rpo pMa" MMTIY JII>Ca JI!IOJKeT 6HTI> pea

JIH80BaHa 118 BXO,IJ;HOro CMrHaJia, MMeromero ,IJ;ame OeCROHeliHYIO IIOCTOHH

HYIO BpeMeHH CTia,IJ;a. OO!l\MM He,IJ;OCTaTROM ooen.x cxeM HBJI.FieTCH CJIOJK

HOCTI> H8MeH8HHH TIOCTOHHHHX ~OpMMpOBaHMH, XOTH M He B TaROM CTe

neHH, RaR B uu~·"·r) --<I;IiUII>T pe, npRBe,IJ;eHHOM Ha pHc. 3. Ha pnc. 4 

(B) npHBe.n;eHa (no pa6oTe /B/) cxeMa ~HJII>Tpa .IJ;JIH peaJIHsaunn Tpe

yroJII>HOM (rrpH T = T3 ) aJIR TpaneURe.IJ;aJII>Hofi (T ~T3 ) wopM:or cneRT

poMeTpH"t!ecRoro IDI!TIYJII>Ca, IIB.JIHIO!l\eMcH O,IJ;HMM H8 JIY'1111RX IIpHOJIIDKeHHM 

R TeopeTH"t!eCI~ONJY rrpe,IJ;8JIY ITO ypoBHIO ~.Ill •• Xapai{TepMCTMRH ~MI>Tpa 

c TaROM BeCOBOM ~YHKUMeH BrrepB:ore OHJIH rrpoaHa.JIM8MpOBaHH B CTaTI>e 

/IO/ .,l .'\ . OrrHavo BHOB'l:, ecrrTJr Buxorr-: Kn.m. = I ,075, THMII = 3,46 v ,u, n .D oi.I.JI'J. DJ ,.., 

HOM RMTIYJII>C sqrr HM8eT TIOCTO.f!HHYIO CIIa,IJ;a, OTJIH"t!HYIO OT 08CROHeli-

HOCTH, TO Kn.m.> I ,076. 

IIpRBe.n;eHHhli1 r~paTM:fi :)08op BpeM.FI-IDIBapn:aHTHHX cneRTpoMeTpH-

liecrllix cpopMnpoBaTeJie:ii, o6ecrre"tiHBaromnx JIY"t!lllYIO CDMI>Tpau;mo IllYMOB 

n 6oJiee BHCORYIO .n;orryCTHJI!IYD sarpysrcy, "t!eM RBasn-rayccoBcMe 

WllJII>TpH, cB~eTeJII>CTByeT J TOM, "t!TO HanOoJiee rrpocTHe ns HHX 

BHIIOJIHeHH (JIHOO MOryT 6hiTb BhiiiOJIHeHbJ) Ha OCHOB8 JIHHHM 8a,TI;epJKRH • 

.IJjur OOJI:OlliHHCTBa RX xapai{T:3pHa OCTpM Bepmirna y BHXO,IJ;HOro CMrHa

Jia. 8TO 8aTpy.n;.FieT IIpaRTHli3CROe HCIIOJI:080BaHRe TaRRX ~HJI:DTpOB 
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HS-3a C~KOM ~eCTRHX TpedoBaHHH R 6HCTpO~e~CTBHID sap~Ho-pas

p.H~HOI'O ycTpolicTBa (3tfit) rrocJie~mmero AIJJI. He~ocTaTotrnoe 6ucTpo.:.. 

~eMCTBHe 3PY npHBO~llT R TIOHBJieHHID SHa~TeJinHOM HeJIMHeMHOCTH, a 

Ta.IOite yBeJIM'tlliBaeT R08qxpRU0:eHT npeBbTIJleHIDI rnyMa. ~0 PMIIPOBaHlle 

TIJIOCRO~ BepiDHHH ~JIH yMeHnTieHMH 8TO~ HeJIMHefiHOCTH ITpllBO~HT R B03-

pacTaHMID ~crrepc.vm rrapaJIJieJinHoro ncT01ffili!Ra "6eJioro" rnyMa n It 

yBeJIM~eHHID Ru.rn. ~HJinTpa • 

.UpyrRMn npn~IDiaMH, orpaHn~BammnMn rnnpoRoe BHe~pemre paccMoT-
./ 

peHHhiX cpHJinTpOB) HBJIHeTCH A:eBHCOROe Ita~eCTBO JIMHHH s~epJKRM, 

TPY~OCTH~ COI'JiaCOBaHHH HK C peaJinHHMll CITeRTpOMeTpH~eCRHMM HM

nyJinCaMH OT 3~ II, RaK CJI9~CTBIIe, ~OBOJinHO lliRpORO pacrrpOCTpaHeH

HOe npe~6e~eHne paspa6or~RoB ~epuo-ci>nsn~ecKo~ arrrrapaTypu 

rrpoTHB npRMeHeHnH B ~HJinTpax JIMHIIfi s~eprutn. PaccMoTpeHHHe pado

TH /?,S/ npe~CTaBmTIOT CROpee ~CTO aR~eMn~eCKII~ RHTepec, T.R. 

B HRX He CO~ep~aTCH CBe~enRH 064 MCITOJin30BaHIIH npe~araeMh~ HX 

aBTOpaMH ci>opMIIpOBaTeJiefi B COCTaBe rrpeUMSMOHHHX TIITfi=cneKTpOMeTpOB. 
l I 

4. BpeMH-SaBRCHMHe ~opMnp)BaTeJin 

0CHOBHHMR npeHMYmecTBaMH BpeMH-3aBIICHMHX cpllJinTpOB HBJIHIOTCH 

B03MO~HOCTR TIOJIY~eHRH ITpM HX ITOMOmH BeCOBh~ cpyHKUIT~ He06XO~MMOH 

ci>opMH II ~JIIITeJinHOCTR, KOT)pHe TeXHn~eCKR Tpy~Ho-peaJIMsyeMH C 

BpeMH-RHBapiiaHTHHMM cpopMIIpoBaTeJIRMII, a Ta~e HX 6oJiee BHCOKaH 

sarpyso~HaH CTIOC06HOCTn, ,[J;OCTHI'aeMM B p~e CJIY~UeB IIpH BeCOBHX 

CflYHKIJ;IDIX;O~RHaKoBHX c Bpevm-HHBapMaHTHHM aHaJioroM. IIocJie~Hee 

MOJKHO TIOJIY~IITn, ecJIM ~Jll1T 3JinHOCTn ccpopMHpOBaHHOI'O crreKTpOMeTpR

~eCKOI'O IIMTIYJinCa MeHnllie, ~eM ~JIIITeJibHOCTb BeCOBO~ ~YHI{U0:H, KOTO

pM B CBOIO O~epe~b CTa.IJ;IIOnapHa, T.e. He saBIICHT OT JII:ITepBaJia 

Me~ rrpe~H.JLYilUIMH II TIOCJie,[zyiOIUHMII C06HTIIHMII. 

HIDKe 6y~yT paccMOTpe :m BpeMH-saBncmvme cpopMnpoBaTeJIH OTJIM~aro-

um:ecn cJie.1LYIOIUMMH .xapartTep~IhiMM sHa~eHMHMH I\ n.rn. ~ I ,I4, T liMIT.~-
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4,3 ~. QqeBM.IJ;HO, '3TO 8TIDIJ YCJIOB.:IDIM OTBe'IaiOT Te BpeMH-

3aBMCHMHe ~MJILTpH, 'ILE BeCOBHe ~YHR~MM COBIT~aiDT C O~HOM M3 

Q)OpM BhiXO~HbiX CMJ1Ha.JIOB ITOCJie Bbn.neomwaHHLI.X BpeMH-MHBapMaHTHLIX 

~OpMMpOBaTeJieM. ~T06U He rreperpy~aTL ~aHHHM pas~eJI, paCCMOTpHM 

TOJILRO Te WRJILTpH, ROTOpHe HamJin rrpaRTH'IecRoe rrpmAeHeane B 

CITeKTpOMeTp:IDI, JIM60 MOryT 6es OC06H.X Tpy~HOCTeM 6HTL peaJIH30-

BaHH rrpn coBpeMeHHOM ypoBHe pasBMTHH sJieMeHTHOM dasH. OrrncaHne 

TaKMX, 6oJiee CJIO~HHX ~aJILTpOB, KaR TpaHcBepcaJILHHX MJIM OCHOBaH

HhlX Ha HCTIOJIL30Bai-IMH "[f~eaJILHHX" aBTOROppeJIHTOpOB MO~HO HaMTM , 
B pa6oTax /II,I2/. 

B pa6oTe /!3/ ITpMBe~eH BpeMH-3aBRCMMHM ~MJILTp, ROTOpHH B 

rrpe~eJILHOM CJIY'Iae MO~er xapaKTepM30BaTLCH CHMM8Tp:H:'IHOM TpeyroJIL-

HOM BecoBofi ~YHKURefi c Rrr.rn. = I,075 H ;ri;JIHTe.JILHOCTLIO BhiXO;n;HOJ10 
~ 

crrei\TpoMeTpnqecRoro HMJYJILca, paBHo:H TIDVIrr = I, 73 (0• YrrpomeHHaH 
• 

6JioR-c.xeMa sToro ~JILT)a rroKasaHa Ha p.ac. 5 (a), a rrpoue;uypa 

IIOJIY'IeHM BeCOBOM cDyHKJ;llH - Ha pllC. 5 ( 6) • TpeyrOJILHaH cpo pMa 

BeCOBOH cpyHKIJ;llM BCeH C.1CTeMLI MOJKeT 6HTL ITOJIY'I8Ha ITpll 6eCKOHe'I-
~ 

Hhl.X ITOCTO.HHHHX BpeMeHll ( c.f> CIT~a BhiXO,TI;HOJ10 MMITYJILCa sapH,IJ;OlJYBCT-
c--

BllTeJILHOJ10 rrpe;n;yCMJillTe.'I.H M ITOCTOHHHOH BpeMeHM (_ b BpeMH-3aBMCH· 

MOJ10 CTa6MJIM3aTopa (B3:n HCXO;ri;HOJ10 ypOBHH (BOCCTaHOBHT8JIH ITOCTOHI 

HOM COCTaBJIHromefi- BIIC) ,TI;JIH rro;urroporoBHX CHrHaJIOB. neMCTBlle B3C 

ll CTp06RpyeMOJ10 llHTerpaTopa yrrpaBJIH8TCH JIOJ1H'IeCilliM Y3JIOM H Ha'IH~ 

HaeTC.H C ITpHXO;ri;OM Ha e::'O BXO.I( CIT8KTpOM8Tpll'I8CKOJ10 RBa3MITplTh10yrOJIJ 

Horo MMITYJILca. B Te'IeHJie ero ;n;JIMTeJILHOCTll B3C Haxo;n;nTcH B coc

TO.HHRR C 6eCROHe'IHO 60~ILillOll ITOCTOHHHOH BpeMeHH ;n;n~epeHUMpOBa

HR.H, T.e. He HCRaJKaeT C~OPMY CMrHaJia, a CTpo6npyeMHfi MHTerpaTop 

OCYill8CTBJIHeT rrpeo6pa30BaHHe ITJIOIU~ll CHrHaJia B aMITJIMTy;n;y BHXO,IJ;HO-
.-

ro cneitTpoMeTpntiecKoro HMIIYJILca. IIpn ~-::. <::>0 MaitCHMaJILHO ,n;o-
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rryeTHMaH sarpysKa orrpe~e~eTeH ~Hmn ~~MTe~nHOeTnro BHXO~Horo 

MMITY~ea, paBHOM BpeMeJM ~M~epeHunpoBaHRH Ha ]3. Ms pRe. 5 (6) 

BM~HO (eM. ITYHKTMp), ~roB 3TOM e~~ae BeeOBaH ~H~H Beefi 

eMeTeMJl B~Oe ~JmHHee, ~eM BHXO~OM MMITy~ne. C~e~oBaTe~nHO, 

TaKOM ~~nTp,B rrpMH~3,06eerre~aeT B~Boe MeHnmyiD BepOHTHOeTn 

HMOJKeHHM, "CJeM ero BpeMH-mtBapMaHTHI:ffi: aHaJIOr e TOM JKe (f)opMofi 

BeeoBoli fPYHKUMM. PaeeM•)TpeHHHH e~qaii: HB~eTeH rnrroTeTM~eeKHM, 
r,l c-

T.K. B peaJinH1rx ye~oBn:rx -{.-::/: ·<:::>0 , a Tpe6oBamre L b -=()Oos-

Ha"CJaeT, 'ITO B3C B006rue OTe;TeTByeT. Cor~aeHO /I3/ Ha rrpaKTHRe 

THHT/T ~ = I,I , .. , C· m O,OI ll 'jc( tf = 0,06, _=e THHT - Bpe-

MH mtTerpllpoBaHHH B eT)o6npyeMoM HHTerpaTope, a I~ - BpeMH 

~Hci"XPepeHn;npoBaHMH Ha ]:3. B pesyJinTaTe ~M O,IU!Ho't!Horo HMITY~ea 

Ha6JIIO,D;aeMoe sHa't!eH:rie lCrr.m. = I,I52 rrpoTHB rrpe~e~nHoro sHa-

't!eH:rur ~.III. = I ,075. J3o~ee '!'oro, rrpH rroBHIDeHHHX sarpysKax ~oJDK

Ha ITpOHBMTneH HeeTai.UIOHapHOeTn cpOpM1I B8COBOM cpyHKLUUI, o6ye~OBJiei

HaH "rraMHTniD" B3C Ha rrpe~ncTopMro ~aHHoro co6HTM /IO/. TeM He 

MeHee 3KCITepHMeHTaJinHbfO pe3YJinTaT1J [ 1'~] CBI1)J;eTeJineTBYIOT 0 OO~n

liiUX rrpe.trMymecTBax CllCTElMbJ ITO epaBHeHMIO e TeMM, r~e cpopMMpOBam-re 

rayccoBcKoe. 

CTOIIT OTMeTMTn, 'I~'O I10](00HaH eneTeMa ReTIOJin80BaJiaCn II B pa6c 

Te /I4/, O~HaKO, BpeM.FI-·HHBap.traHTHaH ~aCTn cp.H~nTpa 6hJJia TIOeTpoeHa 

He Ha OeHOBe ~cixiJepeHIJ;l[pyrometi JIIIHHH s~epJKKH, a npe~cTaBJIJI.Jia 

COOOM KBasnrayeCOBCRHH CflopMHpOBaTe~n C TaKMMH 8Ha"tfeHHJIMII TIOeTOHH

HUX cpopMnpoBaHM, "CJT06H ero Buxo~Hoti MMIIYJinc 6hJJI MaKciDVIaJinHo 

rrpn6~DeH 110 cpopMe K HpHMOyroJinHOMY. ABTOpOM 3TaNJ pa60TH 8Kene

pHMeHTaJinHO He o6Hapy2IWHO 8aBHCHMOCTR I<n .m. oT rrpe~.treTopHII. 

B H,n;epHOM crreKTp01!eTpUH XOpOlliO M8BeeTeH rrpon;eccop, ITOCTpO

eHHHM B Xapy8JIJI8 (AHrJllB) Ha OCHOBe Bp8MJ1-8aB.t1e1!11HX cpRJinTpOB 
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/I5 ,I6/. E.rroK-cxeMa :vr speMeHHhie ,IUiarpa.MMH pa6oTH c"D:vrJibTpa 

(no pa6oTe /I?/) npHBeneHH Ha pnc. 6. Oco6eHHOCTD 8Toro ~RnDTpa 
8aKJTI0118Ha B TOM, 1ITO Od pa6oTaeT C BXO,Il;H11IVJR :vrMIIYJIDCaMM OT 3~ 

TipHMoyroJIDHOH, a He cTyneH"tiaToil MJIH arwnoHeHD;Ha.JIDHoti cpopMH. 

TaKaH cneUM~H1IHaH wopM~ cneKTpoMeTp:vr-qecKHX HMnyJIDCOB pea.JIMayeT

CH B npe,nyc.IIJIHT8JIHX, B KOTOphiX,ITO,TI;06HO CMCT8M8 II8 /IS/, opraHH-

80BaHO TIPHHY.nnTeJIDHOe BoccTaHoBJieHMe aap~a Ha eMKOCT~o6paT-

Hoi1 CBH8H C .f.. ITOCJie K3JIU(Oro MMnyJI:OCa TOKa IID.n. 

Henocpe.n;cTBeHHO rr:;pe.n; npno.n;oM cneKTpoMeTp:vr-qecrwro MMrryJI:oca 

Ha B.xo.n; cpHJI:OTpa KJTI01I KI paaM:orKaeTcH Ha cpmtc:apoBaHHoe BpeMH 

/1 t
1

=.. t
3
- -t1 ,TI;JIH YCTpa:reHMH BJillHHUH CpJIYI{TyaLUI:ti ,Il;JIUT8JI:OHOCTH rrepe) 

Hero !%lpOHTa CMrHa.Jia, O~YCJIOBJI8HHbiX paa6pOCOM Bp8M8HH co6npaHHH 

B rrrm. 
3aTeM, B TeqeHMe :speMeHti ~ t2..-=- t\.f-~Ha f2 C -HHTerpaTope 

1 :_( 1 C i OCYII.l8CTBJIH8TCH HHTerpvrpoBaHH8 CIT8I\TpOM8TpH1!8CKOrO HMITYJI:O· 

ca. O~oBpeMeHHO pa6oT~eT cTpo6MpyeMHM MHTerpaTop - Kmoq K3 
paaMHKaeTCH Ha JtiHTepBaJI BpeMeHn At 'L . Ha Bhlxo.n;e He

rrocpe,ncTBeHHO cTpo6vrpy9Moro MHTerpaTopa o6paayeTcH "BorHYTHM" 

ne pe,n;HJiiM cppOHT cneitTpO VI8TpH1!8CI\OrO MMTIY JI:OCa, COBna,TI;aiOII.lHH no 

WOpMe co CTia,TI;OM " orpa:rn"tieHHOH CU-.-~F -cpopMbi" BecoBOM CQYHKI.Um 

\A) (+')aKBHBaJI8HTHOr) BpeMH-HHBapnaHTHOro cpopMllpOBaTe.JIH C 

TaKMM JKe BpeMeHeM naMe peHHH ~ • B Te"tieHne BpeMeHn A is= 16 -1'-1 
npo:acxo,IUIT paapH.n; eMKOJTH C 1 11epea 3a.MKHYBIDMMCH KJII01I K'J.,. 
II pH 8TOM cTpo6npyeMhlli lfHTerpaTop npo,noJIJKaeT pa6oTy .no -[ = ts-, 
TIOCJI8 11ero TaKJKe "c6pa:mBa8TCJI", a COBM8II.l8HHbJ8 C HHM JIMH8HHhi8 

BOpOTa nponyCKWOT Ha B~XO,Il; CcpOpMMpOBaHHhiM no ,TI;JIMT8JI:OHOCTH 

HMnyJI:OC ,Il;JlliT8JIDHOCTDI0 b t ~ ':'::: t
5
-r,. MI01I J<' 3 B03BpamaeTCJI 

B HCXO,TI;HOe, 3aMKHYT08 JOCTOHHH8 O,TI;HOBp8M8HHO C pa3MIIKaHH8M 

KJIIO"tia f< 'l. B MOM8HT Bp9M8HVI t-::_ -t
6 

. XOTH ciJOpMnpoBaiDie, B 
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rrp.liiHI:UHie, saKaH'lliBaeTcF.£ rrpH { :::: tb , rrpo:ueccop ocTaeTc.rr sa.:.. 

OJIOR.lilpOBaHHI:JM ITO B.XO,IJ;Y BIIJIOT:O ,IJ;O MOM8HTa BpeMeHH t ::_ t ':f. • 

06111ee MSpTBoe B peMH pa BHO At '5 ::. t+ .:f,~ 2( ~ -1Y, T. e • rrpi!

MepHo B,IJ;BOe rrpeBHIIIaeT BpeMJI cpopwmpoBaH.liiJI CII8KTpOM8TpH"t!8CIWro 

C.lilrHaJia B IIpOI(8CCOpe. ]eOo.XO,IJ;.liiMOCT:O BB8,IJ;8HHJI ,IJ;OITOJIH.liiT8JI:OHOrO 

MepTBOrO BpeMeHJi! CBJISaJa C B03H.liiKHOB8H.lii8M B 8TOM ~.liiJI:OTpe H8CTa

I(HOHapHoro lllyMa, saBHc.::n.uero OT .liiHT8pBaJIOB M8JK,:Izy COC8,IJ;HHMH .liiM

rryJI:OCaM.lii. AHaJIHs HecTKUWHapHoii neconoii CflYHiti(HH 1 cno:ficTBeHHo:f:i 

xapysJIJI:OCKOMY npoueccopy)rrpone,neH aBTopoM paooTH /I9£ rrpe.nrroJio

JKeHHH, "t!TO BKJI8.,IJ; B BbiX),Il;HOH IIJYM B O!ItT08.JI8KTpOHHOM CHCT8M8 ,naeT 

Jimi.I:O IIOCJI8,IJ;OBaTeJI:OHHM .iiCTO'tiHHI\ "6eJioro" lllYMa Ha BXO,IJ;8 rrpe,IJ;YC.lii

JI.liiT8.JIJI. HecTai(HoHapHH:fi rrryM BOSH.liiKaeT Bo BpeM.rr-sa.B.liiC.liiivlOM HHTer

paTope (21 R 2. k'?... C, B T 3"t!eH.lile BpeMeHH HaxoJK,IJ;eHM KJTIO'!a K'l. B 

saMKHYTOM cocToJIHMH. E·;.JIJi! "/2 1 
= IO, TO RostMJnurreHT rrepe,na-

R'L 1 
'ill 3Toro HHTerpaTopa :vr3M8HJieTc.rr OT ;.! (F} =- R C B HOpMaJI:OHOM 

)
- /0 1+p 1 t 

COCTOJIHM.lil .no K '2.. ( e .::~ . ( ' T. e. B Te'IeH.lile BpeMeHH 

t 1-+ p 0, 1 R, CJ i
6

- s- B IO pas B0:3pacTaeT sHa"t!eHHe I{oscWm:urreHTa rrepe.na'lli 

ITO IIOCTOJIHHOMY TORY H ·IpHM8pHO B IO pas YM8H:OIIIaeTCJI IIOCTOHHHM 

BpeMeHH HHTerpHpOBaH.liiH ,IJ;.JIH ()_.liiMIIy.JI:OCOB ITOC.JI8,IJ;OBaT8JI:OHOrO 

HCTO"t!HHKa rnyMa. l103TOM} CJI8,IJ;YIOmi1ii CII8ItTpOM8TpH1!8CKHM 1-IMIIYJI:OC, 

IIOHBHBIIIHMCH BCKOpe sa ')KOH'!aHI18M IIp8,II;1I,IJ;Ymero)6y,IJ;eT I1SMepeH C 

6 .. u 6 " .., T I 191 OJI:blll8:VI lllYMOBOH OIIlM KOA, "t!8M rre pBIDI. ai{, COr.JiaCHO II pH 

Bp8M8HI1 cpOpMMpOBaHHH 5 MIW8K II n 0 = 105 ~' 3f[Xll8KTHBHOe 
'VX ~-

sHa'!eHne Krr.rn. cocTaB>IJio: Kn,w.~fcP· I,39 rrpoTHB ~.m.= I,37 

Ha Ma.JIOH sarpysKe. H3CMOTpFI Ha cpaBIDITe.JI:oHo 6oJI:ornoe MsoHTO"t!

Hoe MepTBoe BpeM.rr, xap:rsJIJI:Ocinm rrpoueccop o6ecrre-q.vrnaeT ooJiee 

BHCORYIO sarpysKy ITO Bhr<:o.ny, "t!8M RBasHraycCOBCRJi!M cpopMHpOBaTeJI:O 

C 4-X RpaTHhTM Ji!HTerp.tfpi)BaHHeM H Bp8M8H8M ,IJ;OCTI1JK8HHJI IIHROBOrO 
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\. r--
8Hatre:mni Tarorte 5 MRceic: ( L ~-:. C.-c.,= I, 25 MRceR) • 0THomeHne 

ntw,c/n~ IIPH Yl.~ = ro5 m.m/oeK )J;J!H rayoooBOKOro (jJOpMI'I

poBaTe~H paBHO 8,2%, ~~I ITpOU8CCOpa - 22%, B TO Bp8MH RaR 

8HatreHH8 I{II.lli. rrpLI Ta:mx ITOCTOHHHbiX QlOpMHpOBaHHH ORa8MOC:O 

,rr,JI.IT rayccnaHa - I ,42. BlmoRne sHa't!eHHH Krr.m. B ~aHHOM c.nytrae 

o6yc~OB~8Hll H80ITTHMM:OHJJMH ITOCTOHHHilMH cpOpMHpOBaHJIH,Bl16paHH11Mll 

~ cpaBHeH.rur. 

JfuTepeCHllMH CBOMCTBaMiti 06~a,naeT CQH~:OTp, IIryMOBH8 xapaRT8-

pUCTMRH KOTOporo ITp.KBe~nHH B CTaTJJ8 /I2/. g?MJIJJTp Tip8)J;CTaBM8T 

co6ofi C Jt -~vrciXDepeHunpyroruyro uerrJJ c rrocTOHHHoli BpeMeHH ~ /2 
M IIOCJI8.IJYIOII{H~ CTpo6:apyel\!llH MHTerpaTop C Bp8M8H8M MHTerpMpOBaHJIH 

71A.ti;: ~ ~~ • .nM TaKoro tPOIJMMpoBaTeM I~ III = I, I36, TTJnl~rr:: ) 1 Y )to . 
I, • • Jl.Ll'W 

EJioK-cxeMa rp:viJII:.Tpa, amop11 HarrprrJKeHnfi B :xapai{TepHilX TO'Titax n 
.. 

pacctrnTaHHaH HaMil BecoBEE ~YHRUMH rrpnBe~eHH Ha pnc. 7. Cpe~H 

paccMOTpeHHll:X 3~8CI:. CfJMI·TPOB IIOC~e~H.TtiM o6~a,naeT peiCOp~HO-ROpOT

IWM ~JIMT8~:0HOCT:OIO BbiXO~FOro MMrry~:oca H B8COBaH cpyHRU.IDI TaKoro 

rpM:OTpa CTa~oHapHa. 

Ms rrpnBe~eHHoro KpeTRoro aHa.JIMsa Han6o~ee rrepcrreKTMBHHX 

Bp8MH-3aBMCMMllX CII8KTpON8TpMti8CKMX cpopMMpOBaT8JI8M MOJKHO C~e-

~aT:o cJie~romne BllBO~H: 

I. B OT~tiHe OT BpeMH-MHBapnaHTHllX wn~:oTpoB s~ecJJ Ha6~ 

~aeTCH pa3~'t!H8 ~OpM II ~n.HT8~JJHOCT8M BeCoBan cpyHRUllM .Tti BllXO~HOrO 

RMIIY~:oca. 

2. ~Te~:OHOCTJJ MN!IIY~I:.Ca Ha BllXO~e G?MJI:OTpa M cpopMa B8COBOM 

cpyHI{UllH, orrpe~e~eMOM ~Jiff O~HHOtiHOro C0611TMH, H8 Bcer~a ~T

CH MCtrepTillBaiOmHMM :xapaiCT8pMCTHRaMH ~pMHpOBaTe~, liTO MOXlliO 

B~eT:o, HarrpHMep, ns pnc. 6 n 7. 
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3. BpeMSI-8aBlrcHMu~ cpMJIE>TpH rrepcrreRTRBHH ,IJ;JI.H pa6oTH B ycJio

BHHX 6o~LIDHX 8arpy80R, T.R. ITO cpaBH8HMID C ~pyrMMH TRIIaMR cp~nT

pOB OHM IT08BOJI.f:IIOT IIO~,iaTn CYII~8CTB8HHO M8HLliiYIO ~~T8~nHOCTL BhT

XO~Horo RMIIY~Lca IIpR C<)XpaH8HRR xopornero OTHOlli8HHSI CRrHMa R 

lliYMY • 
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(a)- 6noi<- cxeMa cpU17bTpa 

. (5) ~ cpopMa 8b!X09NO'l0 UMnynbcq 
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