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Hai.U)OJiee Y.ztOOHhlM ME TO.LtOM HOJiyqeHHH !.:UicJJopMSUHlri, HCIIOJI:Daymaol 

~H HSCTpOfiRH pe~MMOB YCKOpHT6JIH, HBHHeTCfl perHOTpaqHH rrpouecCOB, 

npOHCXO.ZVIlllMX c nytmou sa prui\eHHblX qacTHU, :a K:aaam6eTaTpOHHoa m 

CHHXpOTpOHHOM pearttMax IIJ:H JIOMOli\H 3JICKTPOCT8TMtiCCRHX HH.ztJKIUf::HH:WC 
[1.] 

31IeKi'PO;ztO:B 

PaCCMOTpHM HHiJ!OpMal(mfJ 0 nyt~rte, KOTOpyiD Mbl llOJiyqaeM C IIOMOi$10 

HH.ztYKUNIOHHhiX aneit~po.ztOB ( i J B ~'B831406'1'8TPOHHOM peAi:HMC npH MHOrO

o6opOTHOti HH:ateRIUU~. Ha pwc. I noKaaaa c111rnan, nponoptU10H8.JI:&H.hl:~ 

H3M8HOHHIO IIJIOTHOCTH 'lBCT ~It l3 RB83H6eTaTpOHHOM pe:-n:vtMe II pH MHOrOOOO

pOTHOM Hill!tOitJ..titH Ha 83HMyre "BepTHKaJITIIblX" HH,7.tJKI.tHOHHblX SJieKTPO;EJ;OB 

(il 
• ~i3MOpeHHH H0.~83blBai01' 1 qTQ B ~Opr.::u.tp0BBHH~1 CHrHaJia np~iHHMSCT 

yqacTHe ueeion:&maa rpynna qacTlriit 1 cocTaBJIHIDtnafl oT o61uero qMcJia HH

meK'l'J4po:aaHHlix: liUCTI1ll BCJI !lUIHy rv 0 1 5% ( :f = 5 • 109 u~gJg£81). l!ac

TOTbl B UOHTpaJI:&HOH qacTe CHrwuta (pz.te • I (II () COOTBeTC'l'BYIOT qac

TOTe oopameHHfl HJIH Kpa!rHhl ew. ilOHBJierme TaK~X tiaCT01' MOJil:HO OO"HC

HVIT:& Bo3mmHoBeiU1eM ti;pon:·ra aapH.zta np.w :anycrce T.J.aCTHU B K&Jepy ycrco

p1lTeJIH (HJIH OOp830B8HVIeM nepena,4a llJIOTUOCTM B UOMeHT HH'£eHCMBHhiX 

IIOTep:& npH H8llaJie UH:Kel\UH:H), a TaiOKe HepaBHOMepHOCTHM11 npH Bl1YCI~e 

li8CTHU B K8MCPYt CCJIH npa 3TOM B03HHKaiOT a3MMYTaJihHLie H00.4HOp0,14-

HOCTHt 

6MTbi. 

Xapo.ItT;.;pHa CBH3:& MOHJzy l10PMOll paco:::aTpMBaCl!OrO BLICOl\OtlaCTOT

HOrO C~1rHaJI8 VI HOCJie.z.tyiDUUtM aa,<Ea'I'OM qacT~1U .~~ Cit!HXpoTpOHHhl~ peJitU. 

EC11H KOJI808.HVIH BOJU73H nBH;F ·ro" ~,pOHTS CMrHa.Jia, oopaayeMoro tl8CTH

iJ.llUH C MaJllolMH 8JlllJIMITy~at1lr[ 6eTaTpOHHUX pa.z.tH8.Jll)IU.llX KOJieoaamti 38Ty

X8IDT t TO SllK.v6KTHBHOCT:& 3cLXBaTa YMCH:&maeTCH 1 a npH OTCyTCTBMH TaKOr(J 
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Sa'fJXWIH.fl atWJe;KTHBHOCT:& 60JI&me (p ~C • 2) • 

llpH ";zuifP<l>epeHIUia.JI:&HOM" CUOC0·5e CHfi'fiiiH CHrHaJIOB C HH}.tyiti.tl!OHHhlX 

aJieKTPO.ltOB aMilJlBTy}.ta £11X 6 ;zteT aan:!ICeT:& He OT aaHMYT8JI1JHOt1 fiJIOTHOCTJ4 

qaCTMI(1 a OT BeJUftiHHH 01'KJIOH6HHfl :~eHTpa sapf!Aa OT [(eHTpa CHMJ/leTpD 

pa.ztHaJI:&H0£1 HJm :aepTMKa.u:&HOM CHCTe;m J4H.ltYIW,HOHHbtX aJieKTpo.ztOB. 
l3 

llpm pa3HNX HacTpohax napaue•fpOB yCROPHTeJI.a:~Ti!X CHrHaJIOX Ha6JIIO-

;ztaeTCft (lJOpMa, KOTOpaH MO:JlteT· MO;zt14(ii:il(HpOBaT1JCH OT CHHYCOH.zt8JI:OHOH .ztO 

noCJie.n;o:aaTeJIJJHOCTH .ztHCRpeTHUX cHrnaJIOB MMnyXDCHO~ wopMM. B 6on:ommH

CTBe CJiyqae:B ( HCKJIJOt.IaH TC t r;zte SH!ltleHHH 
11 

Yl "peaoHaHCHllle") t Oeill\afl 

KapTHHa npe.ztcTaBJ1HeT co6o£1 pesyJIJJ'~aT cynepnosHI(HM RSK Tot1, TaR H 

:ztpyroM rpymm CHrHaJioB (cu. pmc. :>). 
B03H11IltHOBCHHe CMrHa.JIOB CHHYCOH.zt8.JIJJHOW tl-OPMW C tiaCTOTOW CBOClO;l{

HhtX KOJie6aHHtl MOJKHO 06°rrCIIHT:&1 HaHpHMep, TeM, l.ITO B CIIJIOmHOM KOJI:O

[(CBOM crycTKe o<5paayeTCH "cHHtiJaSHaH" rpyrrna qacTMn HenpepMlmaa no 

K3IIIMYTY 1 HO .n;m:mpeTHasi B pa.ztHaJI:OHOM HanpaBJieHHH • XOTH Ha }.taHHOM 

3'fane 14CCJlC].tOBaHHH Mhl He MOJI614 .zta~!:& Y.ztOBJI6TBOPHTeJIJJHOrO TOJIKOBaHHH 

MeXa.HHSMY B03Hl1KHO:BeHHH TaKom HeO;{HOpO,D;HOCTL! t HO HOCKOJI:&Ry H:OJIH-

l 

I 

qec'fBO qacTHI.\t npmHHMa.IOllliDC yqacTmo B ee o6pasoBaH11M cocTa:B..lJffeT :sec:&- I ~ 

Wl He6oJI:&myro BeJimqH.Hy OT o<5m.ero tiUCJia, HHJit6KTHpyeMWC B KaMepy YCRO-

pmTeJIH ( ~ 01 5%) KaK H B nepBOM CJiyqae, TO MO~HO npe,n;UOJIO~HT:&, 

1:lTO 3'f0 OBH3aHO C TOHKHMH 3WcQeRTaHI4, OOYCJlOBJICHHbiMH CCo6eHHOCTHMH 

HHJB:eKn;HH. 

llpHpo;z:ta lU4CKperHMX CllrHaJIOB uo:ateT. Ohl'f:& 00°J1CHeHa ~.~yHRI.tHOHHpo:aa- Ji 

HHCM JIOKaJI:&HWC HCO,l~HOpO.ztHOCTetit O(ipaaoBSH!liDC 'iaCTHI.t;aMH 0 6JUl3KHMH 

wasaMH H HMeiO~X aaHMyTaJI:&HU6 pa~tepu MeH:&me, t!eM nepHMeTp paBHOBeC

HO~ Op6HTN. JlJIH uarJIH,ltHOCTH ;l{OC'ra~·oqao paCCMOTpe'f:& npon;eoc KOJie6aHHH 

O.ztHOit ti8CTH1Ui 1 KOTOphit:i MOlitCT OllHCHT:& .·~BH:fteHme u;eHTpa TIDiCCCTH rpymlhl 



3 -
., 

!I 
PacrtW'l'rihiO rpa£ilmtH .LVItt .ZJ;MCKPO'l'HblX aHa'leHmia o•rRJroueuma 1:\0H'l'pa aapfl,lta 

npa paaHhtX auat~eHHHX n ( 0, 68, 0, 76) npe]te'l'a:aJieHu na pmc. 4. .n.na 

HarJiflJtHOC!H ;n;11Citpe'l'Hhle 'l'O'IKH coet.mneubt npepbl:smc..ro11 .n11H~wL1. Gpanum

:aaa pa3nmqu~e, permc..rpupyeuue Ha onuTe ocusnnorpauMW, ua KoTopux 

HMee'l'Cfi .ztHCKpO'l'HaH noCJie,Zl;OBa'l'eJI:Df. OC'l'l'> lU.myJU>CO:B C 'l'eOpO'l'H'lCCIUIJm 

rpa~JttK8MBt UeTpy.l{HO onp0,1.t6JIJ4'1':& CCO'l':SO'l'CT:SYI011Ui6 3HatleHHfl n, • ilpJ4 

aTOM no~J:yqaroTCH anat~enua "rrJ•, ycJe;Ltuenuble no pa.ztHycau .r) npe;~eJiax:, 

orpaHHllOHHblX :speueneM SKOI103HIJJ41t! npH perHCTpaumm t KO'l'Opoe t Ka.K Bm;zt

HO HS l"P8WHKOB, .ztOJDKHO 6U'l':& .ztOC'l'8'l'OtiHO 60JI:&WH!l. U~ p11c. 5 npir!BO]te

Ha OCUilJIJIOrpauua ;llHCKPO'l'HOti llOCJIG}tOBa'l'OJI:&HOO'l'H CHI'HSJIOB TOJIQt6C'l'B6H

HaH pacqeTHOMY rpa\l1HKY npH ~ = 0 t ?6. 

q'l'06bl onpe.ztcJIH'l']) 3HatleHme YL IIPH MaJIOM ycpeJ.(HeliTttH UO Pa.ZJ.TAYCYt 

y.ztoonee aHaJIHampo:sa'l':& lane .ztmW<1€POHUHB.JI:&Hue ct~Iruanbt, r.zte nam6oJieu 

HpKO BllHBJifleTCH C14HyCOi'I~aJI:bHOCT]) 9 HOCKOJI:&Ky 3/.lOC:& ;lt00'1'8TOllHO MSMe

pHT:D BCero ;n;Ba-Tpm nepMO,ll;a CBOc50.I{HbiX KOJie6aHHt1. 

Tot~Ht)C'l':D 143MepoHBB nepmo;zta • 5%. 
Onpe;n;eJiflfi nepmo,1thl KOJie0aHHti CHI!Ha.JIO KaK no BOpTmtaJ.U~, TaR B 

no pa.ztmycy, OHHTWC CHHXPOHH.O, Jier££0 paCCtlJIITaT:& 3HatleHHO fL : 

1 
fL : I + (Ty7i_) 2.. (I) 

8Ta ~~pMy~a ;n;e~CTBBTeXDHO ;ztaeT 3HltzeHMe ~ , eCJIH 

1 I _I '/+ L )2 
T. }. +- T.~ - -r.2. ( r; J' 

,:! t 1 o 1 
" (2) 

T0 - nepMo;n; o6paQCH~H qacTHU• 

CnpaBv.1Vll4BOOT:& (2) rWHTPOJI14POBaJI-lC:&. 

IIa puc. 6 npe.ztcTaBJieHht peayJI.&'l'aThi cepm14 L-1aMepenMi1. Ha rpa({Jvnte yKa-
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38.Hhl TaRl\6 3Ha'Q:6HHH n t M:3M0pGHHUe HenocpeACTB6i!HO (KpyrJihiC TOtutH 

HS HenpephlBHOM AHHHM). 

TaKIUt oe5pa3ou, c npaKT1'il!eCito~ TOl!KH 3pemui pesyJIJ;TaTDI rrpo:ae

A6HHNX ~CCJI640BaHHM no~e3HO MCflOJ~30BaT:&! 

a) ~Jlfi KOHTpOJHl peUMa BITyCKa qanTM~ B KBMepy; 

6) npH HaCTpoi;-1Re :3ax:BaTa B OHHXpOTPOHHbit1 pelltHM; 

B( ;ztJIH Ojt4CyiqeCTBJIGHHH PI3M6f)6H11ti "RP Ha ~;~RCJ..tpOBUHHbiX pa.n;vtycax B 

npe}leJiax pa6otteR oonacTH uarm[THoro noJia; 

r) }lJifl KOHTpOJHt COCTOiiHLUl cpe,ttHCi: Mal'HWrHOti HOJ36pXHOCTM • 

fl. Cvt;;;xpOTPQHHwtt pel\ItiM 

llpH HaCTpO!lKG mmxpoTpOHl-101'0 pelltMMa IIOJI83HO 3HaT:&: 

a) cTell6H1> MOHOSHepreTM"tiiiOOTM nyuta ttaCTHI.t, aaxBa'I16HliOrO B yCitO-

t 
I 

I 
!J 

ri pCHM0i -

Ci) qacT01'H PllJlllaJII>Ho-\!_,aao BW: rwJic CiaHilil; B) aail:JyTa.~r.uyro npoTltlCeH- l 
IIOCT1> cryCTRa yCKOpf16MblX ti8CT~IH r) xapaitTep pe30IIaHCHHX :B03My- ? 

!Jl6HHti B nymce yOitopeHHblX l!aCT:t1U 11 T • ,ZJ; • 

Kax 6hlJIO TIORa3aHO B OAHOM H3 pa60~ (I) ~, 3TH AaHHNe 
;: 

i•, I' 
MoryT 6NT:& uoJiyqem~ H3 l4IliJjoptaiUU1 1 OTJ>U8.10~e£t Maueaem1e q:aaonoro ,_1 

paauepa cryc!I!Ka yca:opeHHW: llac!l!ll', B npoqecce yca:opeHIIH. Or11Ciam- 1 
I· 
l • 

HtaH IlbiOOKO'Q:aCTOTHhlX c11rnaJIO:S, npo uopru«OHaJII»HhlX aaMMYTSJI:&Ho~ IIJlOT- t' 

HOOTH qaoT~t npH 3TOM MMeeT MOAYtt~ c y,ZJ;:aoeaHo0 qacTOTO~ wa3o-
.t 
I BNX KOJI668HHM 2 52 • 

Hsuepa.H 83HMYTaJ1.i>Hhl~l p~i3Mep ~ryOTKa .B COOTB6TOi'BYIOIItH6 MOM6HThit r !:. 

MOJIUIO KOHTpOJlMpOBaT:& 38flOJIH6Hlrie C,3napa1'pHObl 1 pe80HaHCHble B03MYUte

HHH B TiyqRe (npa:SHn:&HOCT:& BN6opa 1apaMeTpOB oneKTpHqecKorO yCKOpH

IDuterO no.na m npa:au:&ziOcT:a peatHMa :48.HitinyJIHitlU1 nywoM ttaCTllll npH npo

BB.zteuma wHsmqeoKoro ::m:onepMtueaTa) • L1aMepeaHe a3l1MYT8JI:&Hbl?C pa3Mepo:a, 
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uoe pacnpe~eJieHJ4e B cenapaTpmcce B pa~J4aJII>HOM aanpaBJieHHH, ,7.4aeT Bet 

Moeocn onpe~eJimT:& aaepreT14tiemt14~ cneK'l'P qacTL11.\, aax::aaqeurwro 

:a ycKopeaue. 8Ta CBil3:& .ztaeTCH ~i<)pMyJiol: 

·-w 

f' -.::. 1 (:!.-iiR. 5 -~- "L) [n + ~1. (I-n} 1 
R!J - pa:aaoBeoHHM P8JJ.1t1.YC, 

L - JVHrtHa npHMOJIZHetiaoro npoueHy'l'rta, 

vv - KJ4HeTmqecKaH aueprMa, 

B u~peJIH!HBHCTCI~OM cJiyqae: 

~ 2. Ll W 
/1 - ~ . 1-(J • JC~<J> . --w 
OM ... _!Q. .!" 

(pa..zuau) (3) 

{4) 

B ;l(aHHOM cnyqae m:auepeum:e aHeprt:TMl.lecKoro cneKTpa MOY.tHO ocyrnec'l'

BJIHT:& C TOl.J.HOCT:&IO He xyJKe ± IQ%., 

-

7 

I 

TaKmM oopasou, noJiyqaa aenpepbl:BHYIO HH'.JiopMal.UiiO o tjaaonott npo- ~ 

TmK6HHOCflf CrycTlta YCROpHeMbiX 1iaCTJ4q1 MOJJtUO IIpOH8BO.I\HT:& HeOOKOJUil

MOe HaMopeaue napaueTpo:a ymtopam~oro nytma qacTIUlt 

rpynno:t! aJieKTPOHHIU'l paapa6oTaH npH6op, II03BOJiiiiOutHki OCyQeCT

BJIH.T:& 3TH H3MepeHL-U! • llpHCJOp J:Ca¢JlHOpOB8.H B BOJIHtlHH&X 8 • '·1YJ3C'l'BB

T6Jl:&HOCT]) Mm KPY'l'Haaa xapa.ItTepucTl!KH no 8 He xyae $ = 50 MKB/ 

/rpap,yc, lJ,JlH J43MepeH1t1fi qacTO'l'bl ( j830BblX KOJIC 6aH ~lH CJIYJiCH1' OJ! OK 

BpeMeHHHX sa~ep~eK, nepeKphlBaiD~ta BeCh ~HanaaoH ycKopmTe~:DHoro 

UlUUia m reuepaTop c,n.nltiraromHxca m.myJI&coB. lipHoop B AarrLaewmeM 

oy:n.e'f JIICllOJI:b30BaH B aBTOM8'l'Jtil.J.eCI:HX 0Jl6,7.4HUU4X cmCTeMax C JIOI'H"qOCKOti 
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flpM:Be,lteM HeitOTOp.ble 0006 :;eHJ4f 0 BTOpOII Hanpa:BlleHJ4:1 paoOT • ~ 

-~-.ll'PeMoiKeH cnoco6 '- pa3pa6o-raua annapaTypa ,nJia KO!l

nencan:tu4 :soaMylllOHHti pa:aHo:secaoti ~1aahl, Bhi3bt:BaeMblX .n;et1cTBJ4eM rapuo

HJIUt nyJit>oa.umM Marumc.rnoro noJifl npu MaJiblX 3HalleHwa."t V. (cyMMS.paoe 

aMIIJIHTy,7Uioe auaqeame ymtoparontero Hanpallteaua). IiaK Ha:aecTao, .wra 

c11nx:poci;aaoTpoaa 

~v;Co5'fl::: 

r.n;e 

.EcJIH 

. 
(.z,-,R.s + ¥!.. )·~. RJ .I-f~ 

c 
(5) 

Horo UOJifi, TO MO:i\HO C03~a~1l COOTBeTCT.ByiOll{Me Ill3UeiWHJ4H .B aMUJilllTY7\6 

YCKOpfliOil\6I'O HanpHEWHR.fl ,ztJIH Toro, 'll'£06bl BH3BaT:O KOMUeftCaUJ/iiO B03Mytne

HH~i B fty4KO llaC'£LU\, ooyCJlOllJieiiiiP:X rapMOHlllKill.iH MarHVITHOrO UOJ!fl. ITo-
"" 

JiaraH ~ .::Yo (if- t..,.,) t HeTpy;ztHO ItCJlyli.I4Tll 143 ( 5) ueo6x:o.ztt1MYID CBfl3l) 

tk- u tv.. B pe30Hauc;lHOM CJiyti£.e 7~0:L11\:HO ObiT:& 
14 ~ 

(6) 
I 

Ha. p11C • 7 MO~'i\HO Ha6JII0,4aT:O ~J.;0:l;eK~~ )~CMCTBl'tfl CXGMN KOMneucanvm, Bhl

rlOJIHeHHO~-l Ha OCHOBa.HJIIJd BcHJlC11p~.B!J,2~eH: .hiX Coo()pai1CCH11k"1. Ht'l;llHO t qrro nplll i' 

Hanpf!~eHJ/H/I \{ = 2.0 KB. IlPIIl paooT·~ CX:eMbi ItOMl18HCaUIIll1 IIOTepJn tmCTT4U 

npa.It'.fMllOCiai 11C'llC3alOT • 

fipii1MeHeHI.1e npe,nJio:;teHnoro c lrocooa rcot:nencau,l1J/I .z~ano B03M.OJJtHOCT:& 

llpl1 paooTe ua O.ztHOM K31WJIS CHJ.II3L'iT:& B I-WW~e I~IIlRJia YCEOpSHJitH SM11JIHT:f 

)J.y "' B ;n;:sa pasa 11 ocymecTBitiT:& IOO~G peaepB~po:samae armapaTypbl m111 

poK0110JIOCHblX J CWIL'lTeJie11. 

ABTopatn-1 nponc.l(eHbl pa6oTbl no ;yJIJllllleHwro cTpy .:Typbi nytma ycKo

peanux qaCTl!lU• B l!aCTHOCTII1 1 peu ena npo6Jle!Ja no.~~aBJieHIIlfl PtmlllaJI:&Ho-

-· 
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-waao:swc Konec>auaa ( SL ) xteHTP8 aapqa cryc1'Ka t~acTmq B telleaae 
'/1./ 

Ltmt71a ycKopeaHa · • Coa.ztaaa 6hm!paa ~aao:aaa eacteua, o6eoneu-

Bam~aa Henpep~BHYID HH@OpMai.tHD 0 panHSJibH~SOBHX ROJie6aHHffX B 

ny\Ute YOltOpfleMbiX tiUCTHIJ. • ;llaT':lltlKOU HeOOXOAHM0£1 BH(J)opMaUHH fiU.f:leTCft 

pa.n;MSJIDH8fl CHCTeMa I.tHJcyKLtHOHKWC ~IJieKTpO.ztOB• liOWOIO no.ztaBJieHIUI pe-

30HaHCHWC B00i•,Y!Il6HHH B nyue ycKopeHHbtX t~aCT14}l annapa!ypa nOSBOJIH

e! pemaTL c~eAJm~He SaAaqa: 

a) BbiJ~eJIH!IJ nepByro rapMOHIIKY CfaCTOThl o6pa~eHHflj 

6) H3M8pftf:O .ztBHaMBtteCKH.t:l C,ltHHr il>as :B t~aOTO'lHO-MO.ztYJI14POBaHHOII 

pexHMe. 

IY. llporpaMMJROBa~~. H Hac;potiKa Ee~IUOB 

~~awqecKoro ~acne£~MCHTa 

EoJJl>JliHHCT:SO ueTo;n;o:a ynpaMea.aa nytUtOM ycKopeHHbiX llaCTMit npB 

BUBO.zte HU MMmeH» XOpomo H3BeCTHM1 B qacTHOCTn, 0 HHX .Zl;OOTRTOllHO 

llOJIHO H3JIOJiteHO B O.ll;HOW VIS pa.60T -t1:M9J'9 (5) • J.lOSHpOBKa IDIT6HCBB

HOC1'H Ha AaHHyiO MHWOH.b oOeCIIC\UIBaeTCfi - JUI60 COJI6KTHpOl3aHJ46M 3a;ltaH-

Horo ypoBH.f:l 11IHTeUclrBHocTir1 nepru1qnoro nyqKa npoTouoB cnoco6ow cpaB-

HeBNIH e "onopuw yponHeM ( Uo,_ ) , ( oeJieKT~poBaHMe 11 Ch~1ay" ) , 

JI~<50 COJ16KT£1pOBa.ItweM Bh!BO,!(HMOM Ha MJ4I!Ie1I.b M1HT6HCli1:BHJC:l'H Hy1:ell pe

I'HOTpai\:LUi l.lMCJla BTOpM'lHhiX t!aCTJAI.t aenocpe.L~CTBeHUO B Mai'H14THOII Ka.Ha

Jle )ceneitT:t!POBaHHe "cnep:<y" ) • 

B nepBOM CllOC06e ~aT~Um:OM CHPnana, npOllOpJ:U!OHa.ii.bHO 1Uit6HCKBHOO,. 

I 

TPI yCitOpflOMOI'O 11flll\a npO'J:OUOBt Vi :;noJillsye•rcH BepTldltaJI:bHafl CJ4Cf611.8 ! 

H~YK~MOHHNX 3Jl6KTPOAOB/I{ 

CeJieKTmpyeMaH HHTOHCHBHOCT:b t)flpe.~eJtMTCH 1 Kalt 
a{· Uo"-

J\Ice"e~l. = K (!4) 
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r.zte rJ.. - llYBC1!Bm:Ten»aocT:. )ta'f'CID;a. .l{lm cm:axpot;Jasot.rpoaa aa IO EaB 

- I•Io12 npO!OHOB/BOJlb!, 

1< - Koa(tKllll.lVIeHt nepe.nau CHc!ewl perHC!p&{HB ozraa.n:a. 

0CHOBHO~ TPYlftOOT»JO OeBeKTKpoBaBHll YPOBHB BHTeHCHBHOOTm C A00!8TOO

HOI C!86U»HOCT:DJO HBJIH6TOH HaJ1J4Ut~ 38.Il8.3AhlB8.HKH B CI4CT6!18X ynpaBJle

HBH BhlBO.ltOM ilyliK& H CX6U&X 06J16K!~poB8HBH. TO'CIHOC!:D C6JI6K~I4B 38AaB

HOro ypoBHH aaBHCB! O'f OKOpOC!H H3M6H6HHft KHT6HCHBHOC!B B MOM6H! 

opa:aaeHKH c onopaHa ypo:aaeM. Pacqe!w noKa3NBamT, li!O npa BHBc.ne 

BHT6HOt'iBHOCTJ4 5 • IOIO npO!OHOB 00 Cli~OpOCf:bJJ 5 • Io8 llRieRIQJ. I npt.t 

aaueaeHBB csopocTz, aanpwu:ep, B ~:sa paaa. Ana naayqeaxa ypo:aaa ce

xeKUHH s.ro9 :B~~~~= co oTa6an1aoctam t IO% aeo6xo~•u:o, l1To6a 
:ape WI aanaa.lUallWUt& ae npeBHDlaJIO ""'I uceK., a Mfl ypo:aaa cene~•• 

5• !08, COOTB6TOTB6HHO ..v !00 MKOei;. 

Taxau: odpaaoK, npa BMem~eu:ca aanaa~auma ~ooTaToqao xopomym 

OTa6ai:DHOOT:D MSAMX ypoBHel CeJieKIUW MO~HO nonyqar.. Jllm:D npz OTynea-~ 

qaTo~eJieKTHpoBaBHB, q!o KaR paa • ayaao npa YHoro&pa!aou pacnpeJte-. 

J16BBH 14HT6HOHBHOCTB Ha pasaa~e uameux B 0.1(HOM ~e. laHHHM cno

COc.i paapemaet OCYHteCTBJIHtt. CT&6B.U3a.J.UI,IJ 3a;ltaHHHX ypoBHel Wi!!eHOD

HOC!B o! I% ~o 70% ot o6mero q•caa qact~ :a Kauepe yoKopataas. Dp• 1 

oeneKtHpoBaaHH 6ox»mmx ypoanel aateaca:aaootm aaa603ee y~o6eH cno

coo "cexeKTL!pOBaHHH c»epsy". 3'.fOf cnoco6 mueet to ocaoBHoe npeaMynte 

CTBOt !lfO C ero llOIIOntJ;IO 140litHOt E DP14HitiiD6t OCynt6CfBJUI!:D lllOOJU:l, Ha 

MBm6BH MS~HX ypOBHeU HHT6HCHBHOCTB npH c.ion:&ao• 06~eu ypOBHe. ilpo

ueco BhlBO;tta nyua ua YDeu npe11.p&J1lae!Ofl aunyn:&cou, oooTBetC!BJlOJJlHM 

noa:BJieHJIIIJ Heo6xo,zumoro ucna BT<•PK'lHbiX qaoTwt B ~aHHOM \l;HaaqecKou 

SKcnepwueHTe. Ha pHc. 8 npeACTaJ~esa oc~p&UMa caraaxoB c MKme-

. Hetl npm KOpOH:IX BblB0.1(8X H8 .ztBe :oeu npJI O.ztBHaROBOti 3lleprHJI B pe

.11tHU8 cnaztaro!llero uarHHTHOrO llOJift .• ilyqos HaBOAHTCH CO CH:OpOCT:bJO, 



- IO 

fSf 
6JIH3KOtl K KpHi'H'i8CKO~t Ha l.OO!leHl»t paOUOJIOllt6HHyiO HU BHytpeHEeK 

pa.ztmyce • ilpB ,ll0C'!U6DJI H806XO,ltll:'f!Oro UCJia B~PH11HHX 'laOTHit B uai'

HBi'HOU KauaJie KaMepH cne~JiaJI:DHOti c:xe& BapaCS.aTbll3aeTCH mmyll:&O, npe

pb!BaiOutHti npo~eoc ycttopeaua B uauuute. OcTa:BmattcR flY'IOK ecTec·rBesuo 

CBopaqmBaeTCfl B cna.148.10l!l614 uarHB!HOM noaa aa J.mJflen, pacnono~euaym 

H8 BHemaeu ~yea. llJIBT8JI:&HOC!l» <'6poca Ha nepBy» U:lm8H:& OKOJIO 

500 llKCeK. a 118 B!OpYJl OKOJIO 3 MCHKe 

Hecxon:&Ko CJIOB o cott~eamM :Jpeueua BhiBOj:J,a nytnta sa IDIIllen. 

Ha pi.1<l. 9 npe;n;oTaBneaa OCUHJI:IOrpauua Htmynca c uueum Me!o;n;oM 6I.Io

Tporo 143M8B8H'Ifi 'l8CTOTH yCKOPHIOute:zao Hanpm!8HHft • Ilia cpa.BH8BI&S. OCIUUI

JIOrpaw CJ16.ltY8T t liTO 38 CtleT YM6H:t.m8HJ4H UBpHO;zt8 <Jja.SOBblX lt0Jl668BB£t 

B MOM8HT BaBO;zta npH HMnyn:&CHOti ~>pcHpOBKe aunHH'l!y.ztH yCKOpH~~ero 

aanpameuua (aMnJIBTy.zta ycKoparomero uanpa~eaua n Te'ieRHe npeueBB BH

BOAa npeBhlm&na BOMHH~ihHYID aMUHHT1~Y llO'iTB B !,5 paaa) ~HT6Jll»HOC!~ 

BNBo~a coKpamaeTca nottTH B ~na paaa. 

-

KOMC5HHHpy.a 1;a31Il'l'iUbte U6TO,ltbt BblBO.n;a nyl!Kfl Ha Millll8Ht. J4 npHM6HHH 

TOT HJII.i HHOti CUOCOC5 ceneu:~IIUS MOJitHO paayMHO WCfi0Jl:&30Ba'fa MH'f6HOHB

HOC'fi B yCr<Opi!i'l!eJI:DHOM 1\14IUie 1 o6eCLCU:saH npB STOM COBM6ll\6HB6 pas-
I 

nmqayx wusuttecKHX aKonepmueHTOB. 

1. Pe~mu KP§THoro.De30HaHCHOEQ xc«opeHID 
B ~HlKJliOttenue npuBe.zteu cooon~eHMe o pa6oTax B CBff.SH c noBwueu•

eu Kpa!HOCTB qacTOT~ ycKopnro~ero aanp~eams. llpe~~y~ecT:sa no:sHmeBIIIH 

Kpa1!HOCTR oqeBMJUIH. O.n;Hau:o, nprucj f4tWCKoe paccuoTpeoe pe:uu.o:s, npo

:se;neaturx: aB!ropaum ,ltJIH CHH::q>o•._~,aao~·poaa OJMU1 aa IO Ea:a c yqe,.-o'll mtHB-

1\IaJii,HWC K&nBTSJI»HblX aaTpaT ( nepe.z ;eJIK8. 3Jl6KTPO.llOB B T • :zt •) D UOK83a

JIO, 'iTO ,ltJIH ,1l8.JlBOro HCIIOJIH6HHH !3Jt6K!fPOAOB y:&en:Htt6H14e KpQTiiOCTH 

OBblJJle III npm: OOSJ)aH6HHH pa.ZU48.1Il»H01,0 paauepa cenapaTpHCCK 86 ]laet 

I 



II 

Cynt6CTB6HHOro l3htHrphlJlla C TO'IKK 3]>6HHH paSMepo:a oCinaCTH {1a30BOLi 

( Yl- ..PI ) ' yCTOtiUDOCTH 9 ri = 0,68 lf y:seJUJll6HHH S(j;\.j:eKTJ4BHOC1'H 38.X»B.T&1 ,..,, 
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(_ d'iiThiC LUt-lXpOH.HC OCt{UAIIOZpaMf'WI,JI !JbiC0K01{4CT0TH.OZO U.,.,nyllbe.4 

'il~(v.:u,uom~brx ncKrpo'iJo6 (6epxH.aU tryl() u. t.li'IPflyJt6ca c M«fUtH.U. 

(1-(_UJtCitUU lF')'ll} 6 l(i;JQ?.UCtTQTpaH~OM p€1«.U.Mf!. "'u orc.yTcT6~u 

'JdCOp~ttJU{£20 hf(.teTptLI.feciC020 nOH,1 PO.J6epTICa IMCI!K. Ha. 
P'iCV'·"'C HQHec.e~ta 6peMeHHa/l ·~KaAa : 

~- HQ<~DhO u.HJK<'~<u,uu ; ff- ~:!Ja3UfJerarpoHH6tu pe}f(u../111,; 

Ill - pe )l((lf't1 fJMCQOKU. ({ctCTU~ It• ':f. Oe.rarpOI-lH.yiC MUt.UeH.h • 

Puc 2. C6P3tJ cpopMbr culHO!fo6" pezucroupye/111617. uHilytel(UOHH6tMU. 

3/fef(Tpo'iJOMtL 6 K603UdeTaTpOHH0.'Vt pE)f(uMe 
1 

c nt~C.AeiJyHI&L(UM 
jQ 1l /JaroM 'I tiC TU.U, f; yc..KDP€HUe • ./1~8a,R OCLJ.t.I./UID2POAII/Itr4 

cotJTlcrcr!Jyer pe)l(uMy J= 2,5 · (47 
10 ""PTtJHt~l · npalo11 fJC4,U.IIOZ,al''""'o 

u-.n,.PbC(. ' 
CtJDT6erc r8yer fJf::NCuMy :J == S.t.· tt.•'• MtJ711HIII 

UMIIYA~e 

P1.1.c. 3 66ICOK0lffXCTOTN61tJ ~ufJtpepi!HU.Ua~tJH6rU CU2HQJt nO paauycy 

(6r.prrtU!:J AYfl) U no 8tpTUA4At.l. (f1liJKHtiU AYII}. 

PaJ6epr~<a 5 MKce~ejcM . Ocl(UIA02pa.HM0. c.H~ra. Ha. p4iuyc~ 
R + 20 C.M. 
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,; ~ c O.cu,t<,1.10C.pt:xMMa cuzHtl.IIQ tutre~-tcu6~-tocru. !J u.uK;re y~~cpeH..UII • 

A Mrt.I!U7yi1a yo:opJuow.e2.o Ha,zp",weHu.JI V, = 2.0 K6 . 

a) 8e3 KCMfl.£·t<c.a.u,uu. 003M'IjW,fN.t.J.JI pa~uo!JecHOU rj)a3hl 

15) npu pacore c ~eMbr KOM ?.c:Hcau.u.t.L. 

J 
' 

) ) .. ' u """V "bt 

Puc. 8 t;Jr:fJMa c.uz.Ha~ot c ,,u.utt!nu npu. KcpoTKOM 6bl!ooe 
rzyt.o<a. Ha EmyrpeHHfOI(I t_. fiOP.yJf<HyHJ "":..twl.'HU g 
peJKLIMe c oa00f()t.Lt,e20 nOAR . 

Ha 6epxHeM .7yl(e , o~pa.THbtu" 1./Mnyl!bc.., ~p61 6atot.quu 
6blcol( YHJ f.(OcToTy na .Me apooa x . 

I - CCpoc HO 6HyTpeHHHJt< M~Uief"f6 
' If- c3poc Ha f)ffeUL.IftOtO Muwe,..,6 . 
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Pr, c q Jq)(peKT ()eiJ..CTbU.JI cpopcupofJKU (?.MflAC/TyOM 

yu:opRt0t.qf?20 Ha.np.II:::Ke•'CU./1 & MOMf:HT '5b1c7pOl0 

~b,!Jo()a nyco<a. I(Q.CTL.l·{ 11a MuUJeHb; 

a) O'e3 rpopcupo~Ku i.wuA6HOc76 uMny.AIJt.a (= f,!i f'IICtK., 

~) c tiJopcu.pol-Kou ~ /,!i ptuo. [ = Boo MKt.eK 
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Puc. 10 PacyerHbtU. Zptupu.~< peMu,.,oB ycKt~peHull "Pu. 
pa.JHIIIX KpQTHOCTJI)C ''QCTOTbl ycKop,-lfJ~t~O Htl.llp/IJKei(U •• 

V0 - a.~mAuTyoa ycKOPfi10U(e~o lfa.flpll~~<eHu.R; 

e Vo - 'j~ttp21..1.jl yci(O!JitiOUJ,f20 MeKrpu.v~cKDiO ,OA,; 

~- Cl', _ po3Hep oiAa.~ru. lfJa3ofJou ycrouvu6ocru; 
2~- K03t:ptpuu,ueH..,. u.cnoAh3o6aH.UJI Q.ftln.tury'1bt; 

'l - KO~(/Jt/JU.I{UeH7 .10JC6fl.TQ. ; 

P- norpe~fl,leMaJI MDU{Hocrll . 
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