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Jt,ra COBpeueHHOfl 3ECnepHlleHTaJlaHOff aiepHOA ~H3H!Cl1 xapaK

Tepna pernctpatn1a 6uctponpotexamnni:x, ctaTHCTnqec:rm pacnpe~eneu

umc BO Bpeue!DI 3R6KTpnqecltHX CHrHaJIOB, oOycnosneHBUX DOTOKallB 

3apaxeHHUX qactnn. IlpH 3TOU B YCHOBHRX 6on.mHX cpe~HHX 3arpy30E 

HCTHHBlWH H ~HOBWK COOHTHJilOI (~o 107+ 108 cex-1) ueo6xo~HUO 

o6ecnetm:TL H3Uepeuna HHT8pBaJIOB speueuH C TOqHOCTam ~0,2+1,0HCeK, 

ueo6xo~ooH JtJia nenoro pa~a axcnepHUeutos. l3ueputen.uW1 texuuxa, 

D03BOnam~aa syqlllJW oOpa30H npOH3BO~HTL Tal'tHe H3Hepeuua, Oa3HpyeT

ca Ha P~HOT8XBHqecEHX U8TO~WC H3Uepeumft H BOCHT Haasauue s~ep

uoff asextpoHnu. 3nextpnqecue caruanu, pernctpupyewe anextpoH

mnm cxeumm, noctynasT c ~etextopou H3RyqeRHR, a nx napa.Hetpu 

onpeienamtca c1oftctsami: npueuaeumc ~etextopos. Tax qto B ne-

nou 3KCneplUleHTaJILIIH8 B03UOXBOCTU H ToquoCTL H3Hepeuua onpe~enamT

CB JtaqecTBOK ~8T8XTOpOB H 3H8KTpOBHJll cxeu. K qncny urui:6onee 3~ 

tpeKTHBHHX axcnepJWeBTaJlaHHX ueto~os, nonyqusmu~ B uactos~ee spe

ua npoxoe pacnpoctpaueuxe, ·otuocutcs ueto~ pernctpanum cna6ux 

CB8TOBUX BCDlilleE, B03BHJIC8.»DtHX npH npOX0%,1(8BHB 3apazeuuux qactnn 

qepe3 CnHBTJIJIHRTOpH HRH qep8HKOBCDl8 pa.JtHaTOpH C nouo~.m ~3Y H 

COOTB8TCTBYJ)IIHX aneETpOBHYX cxeu. 

lauuan ~•cceptanxs nocsa~ena sonpocau xsyqeuua paelotu ~3Y 

B YCROBHRX dOILllll!X sarpyaox, pa3paelOTE8 OHCTpo~eftcTBY»DtHX 3H8ET

pouuux cxeu • nx npoeueunm B axcnepoeuTwc ua ycaopntenax. B 

OCHOBY ~BCC8pTaiutH nonozeHU mccne~osauma H pa3pa60TJtH, BUDOHB8H

HU8 B 1966-1970 r.r. 0CHOBRB8 pesyn.TaTU 3THX HCCHe~OBaHHtt ony6-
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HHKOBaHH B paOoTaX/I-4,7/, .n;onoxeHH Ha CHUil03HYlle no HaHoCeKYH.lt

HOH aneKTpOHHKe151 H Ha Mex.n;yuapOlmlX KOH~peunuax/6,8,9,IO/. 

JlHccepTanHa COCTOHT H3 Tpex rnaB. 

B nepBOH rnaBe paCCMOTpeHH OCHOBHHe xapaKTepHCTHKH MO,Jtynel 

HaHOCeKyH,JtHOI aneKTpOHHKH, npHBe,JteHS pe3yHLTaTS HccnelOBaHHI 

3arpy3oquwc xapaKTepHCTHK ~3Y H paccMoTpeHs cnocoOs noBsmeHHa 

a'1XtleKTHBHOCTH COBllaleHHH H aHTHCOBn~eHHH. OcoOoe BHHMaHHe Yle

neHO BHHSHHD aMWIHTYlHOro pa30poca BHXOlHHX CHrHaJIOB ~3Y Ha Bpe

MeHHOe pa3pemeHHe perHCTPHPYD~el annapatyps. OUHcaH npHHnHil KOM

neHcanHH/I,II/ BHHSHHS aMUHHTYlHOro pa30poca mmynbCOB .n;eTeKTO

pa Ha MOMeHT cpMaTsBaHHS noporOBSX ycTpOICTB llpH noKOJIIJ[ lHOla 

c aaKonneHHeM 3apa.n;a(JU13). 3toT cnoco6 n03BOnaeT yaenuqxTL B 

2-3 pa3a KPYTH3HY cn~a KPHBOI COBUaleHHA no cpaBHeHHD c oOsq

mnm cnocoOaMH qiopMHpOBaHHS HMilYHbCOB ~3Y. H3MepeHHa 3arpy3oqHOH 

cnocoOHOCTH ~3Y npOBOlHHHCb Ha nyqxax 3apSIXeHHHX qacTHU, qto 

ll03BOHHHO yqecTb BHHSHHe qiopMS BSCBeqHBaHHS cnHHTIIJlnanHH Ha 3a

rpy3oqHyD cnocoOHOCTh ~3Y. 

Ka.K cne.n;yeT HS npHBe,JteHHSX pe3ynbTaTOB H3MepeHHI, npHMeHeHHe 

CHHhHOTOqHOA nolfiHTKH 3-4 ,JtHHO,JtOB ~3Y Il03BOnaeT npH1leHSTb CUHH

THnnanHOHHSe cqeTqHKH B nyqxax c HHTeHCHBHOCTLD Oonee 107 
ceK-I 

l!S H3MepeHHS BpeMeHHSX HHTepBaJIOB C TOqHOCTbD ,! IOO nceK. IlpH 

3TOK H3MeHeHHe allllHHTY.ltS BSXOlHHX curHaJIOB ~3Y, BS3BaHHOe Oonb

mol minyn»cHol 3arpy3KOH,He npeBsmaeT .! 8%. 
PaccuotpeHS BOnpocs, CBS3aHHSe C 3'1XtJeKTHBHOCTbD aHTHCOBna

leHHI B ycnOBHRX Oon.mmc 3arpy30K, KOrla pacteT BepoaTHOCTL Ha

noxeHHH BUXOlHUX HMnyn»COB ~3Y H yxa3aHS cnocoOs noasmeHHH 31p

~eKTHBHOCTH. 
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BTOpM rnaBa llOCBa~eHa OUHcaHHD npHHUHilOB paOOTS H MeTOlOB 

HCllSTaHHS uounen HaHOCOKYHlHOI 3!8KTpOHHRlt, pa3pa00TaHHHX aBTO

pou. B 3TOI rnaBe npHBOlHTCa npunnunHaJILHM cxeua qiopwpoaatena 

c KOMUeHCaitBel B!HRHHa aunnHTY.ltHOrO pa30poca BXO,JtHSX curHa.JIOB 

~3Y, BSllOHH8IilIM Ha Jlll3. MeTOl KOlm8HCanBH aunnHTY.ltHOrO pa30po-
i 

ca c nplDleHeHH8U Jlll3 OTnnqaetca BSCOKlW OscTpo.n;elcTBKeM <~70 Urn)[ 

npu 3aMeTHOH ynyueHHH BpeMeHHOro pa3pemeHUR. la.Jibme DpHBO,JtHTCH 

cxeua qiopuuponaTena/2/, npelHa3aaqenHoro lHa pa6oTs B ycnonuax 

6ouux 3arpy30K. ~OpMltpOBaTeU mreeT ,JtBa BSXOlllLIX KaHaJia. Buxo.u;

HS8 HMnyn.cs KaHaJia "A"_mi:enT nocToaHHYD .u;nHTen»HOCTb ( ~5 Hcex), 

a uepTB08 Bpeua no 3TOlfY KllUUY COCTaBnaeT ~5 HC8Kx/. Ka.Ha.JI "B" 

H8 JOl8eT uepTBOro Bp8M8HH.,.nnHT8RiHOCTb BSXO,JtHHX mtnyn.coB xauana 

"B" H3MeHaetca C UOMO~LD nepeunqatena ·a HHT8pBM8 BpeMeHH OT 

IO lO 100 HC8K. Jlna qiopMBpOBaHHR ,JtHHT8RbHOCTH BSXO,JtHSX CHrHaJIOB 

ItaHaJia •B• npoeHeH JU{3. IlpJtBelellU OCHOBHH8 napaM8Tps qiopopo

BaTens H MeTOlHJta HZ H3Y8peHHD. Jtna perHCTpannu COBUa.B;8HHff Hll

llYRLCOB, llOCTYllaJllllHX C qiopupoBatenen, npe,n;Ha3HaqeHa OHCTpaa cxe

ua natxxpaTHHX coBna.u;enu/71. Ilopor cpa6atsBaHHa cxew OT Bxo.u;

HHX JWnYHaCOB 0,4.0,8 B. Pa3pemam~ee BpeMJI cxew 3Qaetca ~nx

TeH»HOCTLD nocTynaDIJl)IX ua ee BXO.JtS IDmYHLCOB C qiopMBpOBaTeneD. 

J~8KTHBHOe KCllORi30BaHUe OscTpOlelCTBYDIIIHX MOlYR8D HaHO

ceKYH~HOA 3H8XTpOHHltJ'I B ycnoBHHX OonLmBX 3arpysox B03M0%HO npH 

HaJIBquH dHCTp0~8RCTBYDIOIX nepecqeTHHX npxOopoB. B rnaBe Il ~uc

cepTan•• npHBOl]ftca cxeua .u;exa.JtS131, paOotan~eA npu qacToTax lO 

200 Mrn. nexa~a BHllOHHeHa Ha repKaHHeBHX TYHHeHLHSX .n;xo.u;ax x BH

coxoqacTOTHBX TpaH3HCTopax. 

i71epTBW BpeK8H8M 6y.n;eK Ha3SBaTL HHTepBM BpeMeHH nocHe 
oxoHqaHHB ,JtnHTeHLHOCTJI BSXO,JtHOro nmyn.ca IJ)opKHpOBaTeHa, B Teqe
HBe xotoporo qiopopoBaTenL He pearxpyeT Ha BXOlHSe mtnyn.cw. 
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IlpH llOCTaHOBXe OOJILmHHCTBa ¢HsuqecxHX sxcnepHll8BTOB BOSBH

xaeT geoOxo~HllOCT• JIHBeffHO pa3B8TBJISTL cnrHMH ,J;8T8XTOpOB,0JIOXH

poBaTL uepTBoe BpeWI perHCTPHPYD~en annapaTypH (uBoroxananLHHX 

aHMHSaTopOB rumJIHTY,J;H, XO~HpOB~XOB), cueausan H pa3B8TBJU{U 

nornqecue HUllYJILCH, ynpaBJISTL paOOTOff OHCTpOA snexrpomtu OT 

BH8IIBHX CHrHMOB H T.,J;. B ,J;HCCepTaitHH DPJIB8,J;8BH cxew uo,1;y.11el, 

BHllOHBSD~HX 3TH ~ynxnnn. 

B Tp8TLeR rnase onncaBH 3.ll8XTpOHBH8 CHCT8W sxcnepH148HTML

HHX ycTaHOBOX, COS,J;aHBHe Ha OCHOBe BaBocexyH~BHX uo,1;y.11en, npuse

,J;8HHHX B r.11a1e n. C nouo~LD 3TMX 3.ll8XTpOHBHX CHCTeM OWIH ocy~ecT

B.ll8HH C.ll8,J;YDJllJ'l8 axcnepln!eBTH: 

a) cpaBBeBme npeueH lltHSBH aapazeBBHX nnonon/lO/. 3xcnepa-

ueHTaJILHO onpe,J;eneHa nenHqHBa pasuocrn BpeueB nsHH Ji+f-7:1/ /./1 
/'C- - I =<-0,14.:(),29)%1 

o) nccne,J;osaune cnexrpa OscTpux xelTOBOB, Hcnycxaewx npa 

BSaJ!IMO,J;elcTBHH npOTOHOB C a~aMH yr.11epo,1;ai81• B 3TOU sxcnepn-

118HTe Osn oOuapy:eu paBee ue ua0.1111,a;aB11Jlllcs xaaa.ll. peaEIU111: p4-N--
__. d + TL c ceqeBneu: 

~;!; =(2?, 9;!},2) 010-27 cu2 /cTepa,B;. 

s) HCC.lle,J;osaBne cnexTpa uacc Tsxenux qacTHn c saps,1;011 

Z •-1, renepnpyewx npoToHawt c sueprnen 70 rsn/91. 
B nsuepeBnax OWto saperxcTpnpouano 2•1CY aBTltJ(elltoBoD. 

B oOnacTn BpeueB nponeTa, OTBeqamlltllx uaccax, 3Mp He ua0.111>

,1;aJ1ocL HH O,J;HOro coOHTHS, qro COOTB8TCTBY8T BepxBel rpaanne ce

qeuma oOpasosauna qacTHn c uaccoA 

3Mp~ Mx .( 11 /vtp- ro-35 c:i.2/crepBJ);. rss/c 

ua RJlllO anmnrnns. 
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B npWIOZ8HHH l npHBO,J;HTCS auanns TeuneparypHOA H8CTa0H.llL

HOCTH.,J;Hqxpepeunuan.uoro ycHJIHTena. 

IlpWiozeuue IT nocsa~euo cTarnqecxouy pacqery ,J;BouqHoA aqeffKH 

,1;exa~ Ha 200 Mrn H oneuxe ee npe,1;enLuoro Oucrpo,1;elcTBHa. 

0cHOBHH8 p83YJILTaTH OllHCaHHHX B ,J;HCCepTanHH HCC.ll8~0BaHHS! H 

paspaOoTOX CBO,J;STCS X cne,1;ym~e1zy: 

l. Hccne~OBaHH Bpeueuwe H aMDJIHTY,J;HHe xapaxTepHCTHXH 

CIU!HTH.llJISitHOHHHX cqertmXOB, paOoTaDl!lHX B ycJIOBHSX 00.llLIIHX sarpy

sox (,1;0 ~108 JDUVdeK). Ilpe,1;no:eua U8TO,J;Hxa HCC.lle~OBaHHS xapax

TepHCTHK CIU!BTH.ll.llSIU!OHHHX cqeTtfflXOB B paOoqnx YC.llOBHSX. Hccne~o

Bamt npnqnuu, B.llHSDllUl8 Ba 3qxp8XTBBHOCTL perHCTpanHH sapsxeHHHX 

qacrHn C llOIIO~LD CIU!BTH.ll.llSUHOBBHX cqeTtmXOB,H yxasaBH M8TO,J;H no

Bl:lll8HHS sqxpexTHBHOCTH C0Bll8.));8HHD H auTHCOBll8.));8HHA. 

2. PaspaOoTaB npHHitHll xouneucanuH B.llBBBHS aMllJIHTY,J;HOro pa30po

ca BHXO,J;BHX l!IMllY.DLCOB ~3Y Ba BpeKeH~Oe paspemeHHe cxeu C0Blla,J;8BHR 

C llOMO~LD ,J;HO,J;OB C naxonneBH8M sapa,1;a(JUI3). Ilpw.teueBHe 3Toro Ke

TO,J;a ll03BO.llH8T yuenHqHTL KPYTH3HY BaltJloua xpHBHX COBD8.));8HHI B 

2-J pasa. Meroi xoxneacanHH, OCBOBaBHHR Ha npHK8B8BHH JlH3,oT.llH

qaeTCB OT ,1;pyrnx MeTO,J;OB BHCOEHK 6HCTpo,1;elCTBHeM, qro ll03BO.llS8T 

npmreuaTL ero B yc.nosux OOJILmHx sarpysox. 

J. PaspaOoTaB YBHBepcanLHHR ~popoBaTe.n. HllllY.llLCOB ~3Y, OT

JlJfqaDGffCH BHCOEHH OHCTpO,J;el~TBHeH, npe,1;uasBaqeHBHA ,J;.llS paOOTH 

B ycnosnax OO.llLlllBX sarpyaoE. ~opuposaTen. HUeeT ,J;Ba xanana ~p

W!poBaHHB BHXO,J;HHX CHrHaJIOB. Kaua.11 •Ew, r,J;e ins ~pMHpOBaBHS ,J;.llH

T8JILHOCTH BHXO,J;BHX mmy.nLCOB llpl!IMeBen JUI3, He HU88T ueprsoro Bpe

H8HH. IlpeJtJ{OZ8Ha H peMH30BaHa ■Hpo:icaa nporpawa Hcc.ne,J;OBaHHS oc

BOBHHX xapaxTepHCTHK ~pW!pOBaTe.na, TaXHx Ka!t:H8PTB08 Bpeua nopo

rOBHX ycTpOffCTB, B.llHSHHe sarpysox ua ~.llHT8JILBOCTL BHXO,J;BHX HJl

ny.n.coB, B.llHSHHe atmJIHTY,J;BOro cne:rpa BHXO~HHX HHllYJILCOB Ha sa

,1;ep:xy H ,J;.llHT8.llLBOCTL BHXO,J;HHX CHrBMOB ~pMHpoBaTena. 
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4. Pa3paOoTaaaas OacTpas cxeua nsTmxpaTHlll cosna,i,;eauH npe.1t

aa3uaqeua .llJlS paOOTll COBUeCTHO C cix>ptmpoBaTensuu, HUeD!llID(H BllXO,llHHe 

cHraana, oTseqaD~He cTruu;apTY NIM. Cxeua xapaETepH3yeTcs saco

JtJW OHCTp0.1teHCTBH8U ( ~ 100 Urn). Ee uo,mo HCil0JlL30BaTL B pelDllle 

paOOTH HeJIHH8flHUX BOpoT. IlDOOfl HS naTH BUXO,JtOB CXClW uo:eT OBTL 

HCilOJlL30BaH B xaqecTBe JtaHMa aHTHCOBila,Jt8HHR. 

5. PaspaOotaHa cxeua nepecqeTBOff .1tem.1tu, npe,1taasaaqellI!oH .JtJIS 

paOoTH npu Ooumux sarpy3xax ( ~ 200 :Urn npn noctynJieHn aa ee 

BXO.ll nepHO.llHqecKlfX cnrHMOB H cepuH DilYRLCOB). IlpHBe.1teH CTaTH

qecuH pacqet .llBOHtraoH aqeBu .1te~ H .1taua oneum ee 6acrpo.1teHct

B11S. 

6. PaspaOoTauH cxew: OnoupoBD uepnoro Bpeueun pernct

pxpyD~eH annapatypa; pa3B8TBHTeJla-cuecnrens nornqecux cxraaJIOB, 

nxaeluoro pasaeTBnrens Ha rpn saxo.1ta, ynpasneuna paOoroH Oucrpon 

3Hexrpoanxu au~oJDmynLcou ycxopnrena u passer1nrena aa .1tecatL 

BBXO.llOB. CoBuecraoe npoeaeaue 3THX cxeu co cxeu8JO!I co1na,i,;eHJ1ff, 

nepecqeTHOH ,JteKa,JtH H cix>plO!pOBarens, EOTOpBA uozer. 6STL HCilORL30-

BaH xax HHTerpanLHBH .1tmcxpmmuarop, nosnonaer peannsoBaTL noru-. 

qecue anexrpouHHe cnctew axcnepHJteHTMLHHX ycrauosox .llJlS peme

HHa MHOrHX 3a,i,;aq·axcneplOleHTMLHOB s.1tepHoH ¢H8HIUI. B nenou 6HJIO 

H3rOTOBHeHO H npHUeHSJlOCL B axcnepHHSHTax aa ycxoputensx OKORO 

180 MO,JtyJleH noruqecxoB anexrpOHHll, OnHCaHHOH n ,JtaHHOH .llBCCepra

IUIB. 

7. Pa3pa6otaHHHI xounnexc annaparypa 6an ucnonL30Baa .JtHS 

npoae.1teuua axcnepHUeHTOB: no cpaaaeHHD speueu D3HH sapazeaaax 

IlBOHOB, HCCJlC,llOBaHBD cneupos· OHCTpllX .11:eltTOBOB B noxcxy HOBHX 

razenwc qactun ua ycxopnrene IIB3. 
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