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J;b~~,wpeHI!e nHrpcpepeHunanbHoro ceqemrH yrrpyroro pE cceHHJIH qacTHU 

B~COKHX 8HCprH~, B qQCTHOCTH 1!3M8p8HI!8 rrapa~eTpa ere H3KJ10Ha ripH 

M3JlbiX rrepenaiiHb!X HMriYJ1bCaX, rrpeDCT3BJ1H8T 6oJ1bliiOH rjJI13H'IeCKHH HHTepec, 

B caMoM nerre, no CHX rrop JieT HCIIoro rrpencTaenefHH o rronomeHHI! 

rronfOca DoMe]JaH'IyKa cpenn rronfOcoB Pen/!<e. B HCKoTopbr < pa6oTax eTa BliT

CH riOil COMH81IHC CaMO Cy!UeCTflOB3Hll8 TpaeKTOpHH DoMe[ 3ll'IyKa l! nena-

fOTCH riOribiTKH 33MeHl!Tb ee ~l!KCI!fJOB3HHOii, He p2!1/!<8BCKr,ro TI!Ila OC002H-

HOCTbfO, CymecTBYfOT pa3HW8 MHeHHH 0 BCJ111'IHH8 H3KJ10H2 ero Tp38KTO[Jllll 

PHn aeTopoe rronaraeT, 'ITO 
Ill 

DOJ1/!<8H 6b!Tb paBeH HYJ1f0 , (! a 
p p 

/2/ 
llpyrne aeTopbl 

naHHbrx no 77 - p 

p 
BODy, 'ITO (1 

Ha OCHOBe 3H3J1H33 COBOKYriHOCTI! 8KCri2pHM8JIT3J1bHWX 

pacCeHHllfO B 06J13CTH BbiCOKl!X 8!!8pri H Il[Jl!XOUHT K Bbl

+0,16 
0, 7 -O 

10
, Oo-BHDHMOMy, H3MepeHHe rrapa."v1eTpa H3KJ10H3 

• 
yrrpyroro p - p pacce~HHH B WHpOKOfi 06J13CTI! 8H8prl!fi HBIH8TCH yUa'IHOfi 

eoaM0/1\HOCTbfO nnH orrpeneneHl!H HaKnoHa TpaeKTOpH!! rronJJCa DoMepaHqyKa, 

riOCKOJ1bKY BKJ13D ero B 3MriJ1HTyny p -p paCC8HHHH rrpH 6 JJ1bllli!X 8H8prHHX 

JlOMHHHpyeT, 
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C !lpyroii CTOf OJII,I 1 li3y'-!eHH8 flOB8/18JII!H flilp11M8Tpa H8KJIOHil B 3ilBII-

CII~10CTH OT 3H8flr'Hl Fl IIIHflOKOM I1H8fl830H8 3HepT'Illl TWeT Fl03MO/I\HOCTb 

COITOCT8BI!Tb 3KCI1epf1~18HTClJJbHhle llilHHble CO CJ1811CTBHHMII 1 BbiTeKilKJUUIMJl 

H3 o6UUIX I1pl!HUilflOI COBp8M8Hl!Oi1 TeopHH 1 B '-!ilCTHOCTll 1 3KCrrep!11'.1 el!TilJlbHO 

/3/ 
ITflOBCflHTb BhlBOUW Jll60TW 0 TOM 1 '-ITO flfJH BhlCOKllX 3Heprl!RX flil[lilM8Tp 

H1lKJJOI!a /1Hcpr!,epei!UI1'Hlb!IOT'O C8481111R yrrpyroro paCC8HHIIH '-!ClCTllll He flOJl

~eH B03paCT8Tb C ]OCTOM 3HeprHII 6wcTpee, '-!eM f~S. 

L. n OCTaHOBKa ~-1Kcnepii~1eHTD, [lf!IlapnTypa 

06wnii BII!l yc ral!onKH rroKa3aH na pnc, I, YcTtiiiOBKa c~toHTHporwl!a Hn 

OllHOl\1 113 JIHJJeiiHbiX rrpo~vF'JKYTKOB ycKopHTenH, B npouecce ycKopeHI!H BHyT-

peHHHi\ rry'-!oK rrpoTCHOB p 0 Bapuauneil BbiCOKoil '-!aCTOThr HanonuTCH Ha 

TOHKYKJ I10riii3TIIJJE'Ht,ByJO 1\1HJ!Jellb \1 TOJlliJIJI!Oll 3 l\1K II 1\1HOT'OK[JilTHO UHJlKY-

nHpyeT '-!epe3 11ee B Te'iC'HI!e nayx ceKyHn. Becb rrpouecc ycKopeHHH 38HH

MaeT 2,5 ceKyHL\J,Io MHweHb I10!1BellleHa Hil KB8pUeBI>IX HHTHX 0 7 MK 0 Ollil 

nepuonuqecKII BBOillTCH n pa6o'-!yKJ o6nacTb KaMepw rrocne Ha'-!ana UHKJJa 

ycKopeHHH, 

MOHIITO[J8MH :ny~l!Jl:1 Tpll He3ElBIICIIMbJX CUIIHTHJJJJHlillOHHbiX TenecJ<0-

!18 T 
1
, T 

2
, T 

3
, Hil' paBneHHbiX na Ml!UJeHb H l!MeJonmx pa3JIH'I II>re TE'JJPCII~>re 

yrn~>r. 

B Ka'-!P.CTBe L\I!TeKTopoB BTOflll'iHbJX '-!1lCTHU, o6ra3yKJliJHXCH a pe:3ynb-

TaTe BClaiiMOUE'iicTB:I>t ycKopeJJHJ,IX rrpoTOIIOB C Be'lleCTBOM MllllleHH, llC!lOJlb-
,. 

30BI:WHCb BOCPMb flilllYil[JOBO!lHHKOBhlX KpeMIIlleBblX C'-!eT'-!HKOB ( Sj -UPT. 
2 n 

Ha p11c, I) c nnoiu<: llblo "' I eM , npH!\1oyronbHOil rjloplv!J,I, c TOJJillHHOI1 

qyBcTBI!TCJJbHOI'O CJ OH 100 -+ 2000 MK H pa3peuJeHHeM 70 -+ 100 K3B, Orr11 

paCITOJJO~eHbl H1l pa ::CTO>Il!l111 3,5 M OT Mllll!CilH Ha C1>CMHOH Kflhi!IIKe BLlKYYM-

0 0 
Horo Houonponoun ( pnc, I) B HHTPpBane yrnoB 79 -90 K nyqKy. TnKliM 

o6pa.'CJOI'v1 0 JlCTCKTOpll perHCT•JHpyiOT !lpOTOJ!i>l OTIHl'-!11 OT C06biTaii ynpyroro 
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pacCeHJ!IHI B MHII!ellll 0 I1JlO.Q)'KTI>I 1"13Elii\!O.Q8iicTBI!Il yCKO )eiii!J,IX ll[lOTOJIOB 

C \lllJlBMI! Yf'J18Jl0ilil, llXO/llllllHMH B COCTrlll MHJIJ01!ll 0 II rnKii\8 <j<nH, 06pa:3y!O-

ll]l!iiCH ll[lll l\3ill!ldllill'!iCTBI!I! llfHlTDHOB C lll'I1!0CTI\O~I K.l~1ep1.1 yCKOp!ITe.THI 

ll pa3J1H'I!ILIX J<Dli<:TfiYKUilii, Mnorue ''>JIC~IeiiTI>I :->Toii :>-.1 !TO/\IIKII llfli!M<?IIH.TII1Cb 

/4,5/ 
llllMif prl!lee ll OI11>1TilX llil CI!I!Xf>OI!<n:JOTflOIIC' , lJ'eC' 6 I!:J BOCb~1l! neTeK-

TOf>OB B llflUUl'CCe >lKCI18fll!:\IC'JIT!l 113~!<'i!IIJIII Clll>C' l!lJ[IO)(C'I!IIC OTI!()CJITenbHO 

l\llllllel!JI II [lf:f'IJCTf11lfiOI\ilJ1ll Clll'l\Tflhl 'lllC' !'!Ill OT/111'111 liD I fi!i3llbl~lll )TJ1<1\lll 

K RCflTI!KflJIII, OIIYilll'lliiOii 113 ~11111181!11 1!!1 lli!OCKlH'Tb Kf!IIIIIKll IIOI!DIIflOI\Uflil, 

Llna Jl0TeKTrJf>[l 0 K<lK llfJ[lBIIJ10 0 DCT[lB[lJ1JICb l!ei!O"!I\II)Kilbl \111 II IIOpeJIRJII'ilJli!Cb 

Jllllllb B <!>oi!Of>YIO II0:311UIII0 0 I'/1(' 1!0 KHIIP\11lTI!KC llpnUPC :n OTC,YTCTByeT CrJ0KTp 

npoTo11on oTJw•m oT cofii>ITJiii y11pyroro p:1cceHI!IIsr (y1·on D0°), Tm;n11 

ycTiliiODhil :->TIIX nuyx ill'TPKTfli>Oil rro3nonsrnd Jll'lll>ilb:3o \llTb !IX Fl KZ<'WCTfle 

/lllllD11HJITQJiblll>iX MOI!liTOflOB 0 I!PCYillHX llll<j10flMLillll10 liE' TIJJibKO 0 I\OJ11i'H'C'Tfle 

fl31lii\IO!lOiiCTBIIii B 1\11111181!1! 0 110 TI1JOKe 06 0011!01\1 <j,ol!e YCI\Ilpl!Tf:Jlll 0 KOJ1C-

iilll!llll !li'Jlll'lllllhl I! <j>O!llvll>l KUTOpOI'O lJOOtJXOJ!ll)d(l tJI,JJI( Y'liiTI>IBilTb, 

Pile, 2 l!JIJIJOCTfliipycT pa1'i1vry MIIIII<.'llll 11 p1lllllOI\H fli!DCTh c6pocn IIY'IKil 

Hi.l Hee, Bc'l'>dll!ii ny•r uclurnnorpnl\I\JI,J IIOKa:o~omncT non )ii(C'IIIIO l\IJIIIIC'!IIt no 

Kll JJY'la) MlliiWHb IIp!IXO!lllT B !JilfJO'l8l' IIOJ!Oii\l'lllll' 0 DO~ Bf>IIT B !JCX0[1110G 

TIOJIOii\CHilE' lli1'lll/IBCTCII '!epe~i 2 CPKj DTKJlO!IeHJW 1!11JI(H '!'0 IIY'W 0Tflilll<i1eT 

CKOpOCTb C'fi'•Ta Or!IIDI'<J 113 :\101ll!TOj!HhiX T<'J1eCKOlJOI\ 0 II JOIIOfi!lllt)Jl/IJ1biiY 10 

KOJ!H'!C'CTT\Y llili111MOHeiiCTFlHii f\ MHlliCIIH n IWHI!I.tii 1\lf !del!T 1\f'lOMf:l!ll, Vl3 

OC'llllJHJOI'fJHJ\1~11,1 BIIL!!ID 0 'ITO B Tl''ll?lll!e IUljX CCJ<Yilll, <OI'!W un6npnn:1cb 

II I!tj>OpMaUHil 0 nepalli!Ul\1>?pliOCTb cGpOC:it llY'JKa l!il 1\!IIllJ('flb COCTilFlJ1Hl!il ,..,2Qo/o, 

P:JBIIOMep!!oCTb Hl!TCllC'IIr>HocT.r 1·Gpocn ny•nu1 IUJ ~·IJIItW lb Bo Bfl0l\I0li!I flOCTII-

f'i10TC>l C IJOI\101UbJU 0Jilll\[l OllfiiiTIIOii Cll>£311 ( llil pl!C', ·1 u6o:.JII.I'.JCH : "IIIITe!'p, 

CXCMa"), BUflilfiZJTI,JF\rtiiJli\ei'O Clll'li(JJI 0 ll[>llltrJfiUI!UIIilJ1hllhl i C''ti'TY O!ll!Ol'O 113 

MOI!llTO[lllhiX Tf'JlCC:KOIIOB, Cnri!UJl 00flil1'1luii CB\1311 llOili BIIJICH R i3ilil ynpnB-

nel!l!ll YCKOfli!TeJ11l !!Jl\1 110,11\JilO'lf'llllH 01'0 1\ CIJC:Tl"l\te ll~l!le!\Clll!H fiY4Kil lli.l 
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MHIIJBHb, Q fl8BHOMBp110CTl1 c6poCa rry•ma HB MHIIIBHb \IOIKHO CYl1IITb ITO 

pnc, 2. BcnnecKn 111 HIDKHeii ocunnnorpaM\Ie, !w6nloL\iiBiuirecH nocne Br,r

xona Mlllll81111 ll3 flil )oqero l10.'10!K8!1115! 1 CBH3ilHhl CO C•H?TOl\l T8Jl8CKOflOB 

!1pll C6poce YCKOpeH HlolX 11pOTOHOB HB MlllllBHH npyrl!X KilrliJJ10B1 pn60Til!OII{l[X 

l103!K8, 

Ha pi!C, 3 l101\83C!Ha 38BIJCIIMOCTb 3HB~>rllll VCKOpH8\!hiX llpOTOHOB 

Y -70 OT Bp8M81111 y :KOp8HIIH B T8'18HH8 O!lHOrO !!3 UllKJlOB, l<pllBBH 3ill1l!

CIIMOCTH MaraHTI!Or') IIOITH yCKOpl!TBITH Ha Opol!TB YCKOpH8Mb!X 11pOTOHOB 

KBK tpyHKUIIH Bp8M81Ill yCKOp8HIIH CIIIIMA!1i1Cb !1 KillK!l0\1 3KCfl8p!!\!8HT8 

C TO'IHOCTbJO 1%, C 1r'48!1 3arryCKB :?>Jl8I;TpO!!HOi'l illll1[1)1ilT'{pbl 3KCII8pll\!8HTil 

ITOCTynan OT an nape Typt.l yCKOpHT8JlH B 38!lCll!III>Jli MOM8HT Bp8l\IGHII IIO 

OTHO!ll8HHJO K I!Cl'WJl)' llHKJla ycKOp8HH11o npuel\1 !I!HjlOpMi1UIII! TaK 11\8 1 KilK II 

c6poc npoToHoB na MHJUeHb, nnuncH 2,0 ceK, T nKHM o6pa3oM, B Te'!eHne 

3KC!18pi!MBHTB B Ka K,QOM Ul!KJ18 yCKOp8HIIH arrrrapaTypa ITpllHHMBJla liH

tPOpMBUlll01 COOTB8T<:TByiolUyJO H8!1pepblBHOM y CITBKTpy 3Heprnii rrepB1!4Hb!X 

npoToHoB, rrpocTHpa IOlUeMycH rrpHMepuo 11a 50 f3B, Ecnn rrpnel\r HnrjmpMa

unn IIB'IHIIBBTCH1 Haripi!Mep, C 3Heprlll! 18 fCJB 1 TO ee llpl!eM KOH'!il8TCH rrpn 

3Heprnn 70 f3B ( ec nn 3anycK arrrrapaTypbi rrpoH3BonnncH qepe3 650 MCeK oT 

uaqana ycKopeHHH, KaK n3o6pa!KeHo ua pnc, 3), 

C6op l!Hl!JOpMBUllll B TBKOM llll!pOKOM l!HTBpBane 3Heprl!H B O!lHOM 

UHKne yCKOpBHl!H HI~H8TCH xapaKTepHOH !! BB!KHOH oco6eHHOCTb!O 3Toro 

OllbiTa: 

a) llp!! llBHHOi llOllYCTl!MOH l1!10THOCT!! ITOTOKB 'IBCTl!U HB ll8T8KTOpW 

CKO~OCTb Ha6opa C''BTHCTHK!! !1pOI10pU!!OHB!1bHB !ll1HTB!1bHOCTll c6poca yCKO

peHHWX rrpOTOHOB Hl MHWBHb; 

6) O!lHOBpeMetHW8 li3M8p8Hl!H rrpu pa3HWX 3Heprl!HX CBO!lHT K Ml!Hl!My

MY B!1HHHll8 H8CTaEl!!1bHOCTll arrrrapaTypw BO Bp8M8HII, 

Ha pnc, 4 naJta 6noK-cxeMa 3neKTpouuoi1 arrrrapaTypbt, Cnraanhi, 

Bbipa6aTb!BBBMbl8 ll ?TeKTOpBMll 1 yCl!JlliBBJOTCH 3BpH!lOBh!Mll 11p8llYClll1HTB!1HMll 

6 



( ny) II Cl1BKTp01\1BTp114BCKJIII.IH yCI!JII!TBJJ51:\111 ( Y) II flOCT Tl1[l}OT HLl KOllHpOB

/6/ 
llli!K 1!0!\!Bpa neTBKTOpa , KOTOpbifr $opMnpyeT KOll HOM?pa TOf'O llBT8KTO-

pa, c KOToporo rrocTymrna HHqlopMaUnH, a 3aTeM rroCbill 'leT Heenenye-

ll.lblii IIMflyllbC Ha BXOll 8MITJIIITYllHOf'O KOllHpOBilli!Ka llllH f 3MepeHUH 8Ml1JlH

TYLlbl cnrnana. Korr noMepa rrpe!leTnBnHeT eo6orr '-WTT>tpe:;pL!3pHnHoe nBOIPI

Hoe 41ICJl0 0 KOJJ 8MI1JliiTYllbl - Cell.ll!pa3pHllHOB '!l!eno. BM•~eTe OHII eoeTaB

JlHKlT OLlHO "co6I>ITIIB" • l.JeTbipe C06biTHH $opMI!pyKlT OJJHil M [lllJIIHHOe CJlOBO 

B IlpOMe~yTO'IHOfr ITBMRTII. 45-ii pa3pRa B CJlOBe TaKOf'O TJ1!18 Beerna 0, 

•:TO llBJlHeTeH I1pl!3H8KOM HH$OpMBUHH Tl!IIa "HOMep LleTeJ:Topa - 8MI1Jll!TYll8 

cnrnana ". 

BcH aMrrnl!TynnaH ua¢opMaunH, rrocTyrraKllllBH e DeT?KTopoB '!epe3 

K8:>1<llble 16 MeeK, pa3Me'!aeTeH BpeMBHHbiMH KO!lBMJ1 0 Bbl JB08TbiBaeMb!MH 

speMenn~M KOlll!pOBillHKOM. EnoK speMeHHoro KO!ll!posamH 3arryeKaeTCH 

If II 
HMI1yllbCOM 0 rip11BH38HH~M K 3BllBHHOMy 3H848Hl!Kl M8f'Hl!''HOf'O ITOJlH YCKO-

pnTenH (T.e. orrpe11enennorr eTapToBoii sneprl!H E0 ) • n Jl! o6pa60TKB 

38IIHC8liHOf'O Ha Maf'HHTHYKl JleHTY 8KC!le p!1Me HTBJlbHOf'O I 18T8pHBJlB rrpOBOilH-

JlOeb ycpellHBHHe ITO 6 BpeMBHHhiM l!HTBpBanaM. nono:>KeHHe yepenHeHHbiX 

speMBHH~x (saeprerl!'IeeKHX) IIHTepBanoB Ha KpHBoA E (t) MO:>I<HO BH-

JJeTb liB pne. 3. 0llHOBpeMeHHO C B~lla'!eii KOJJa BpeMeHH eHHM8BTCH HH-

¢opM8Ul!H e TpBX rrepeC'!~TH~X CXBM, KOTOp~e HBKBITJll!BIKlT e'!AT eUUHTHJl

JlHUHOHH~X TeneeKorros. C'!~T Ka:>~<noro H3 TenecKorroB - MOHHTOpHoe '!Heno 

38HHMaeT BOCeMb pa3pH!lOB. Bee TpH MOHHTOpHhlX 'IHCJla B rrpoMe:>~<yTO'IHOA 

!18MHTH rrpu4JopMI!p0BbiB8KlTCH K KOilY BpBMBHI! H o6pa3yKlT OllHO MBilll!HHOB 

CllOBOo B 8TO :>I<B CJlOBO BHOeHTCH cny:>~<e6HaH l!H$opM8UHl (HOMBp OIT~Ta 

H rrpoqee). 45-ii pa3pHll B TBKOM CJlOBe rronaraeTCH paBI~M 1 H HBJlHBTeH 

I1pH3H8KOM HH$opM8Ullll THIIB .. MOHl!TOpbl - BpBMH" • 

HH$opMaunn, conep:>~<allleAcH 3 Maccnse aMrrnnTyllHLX KonoB, paerrono-

~eHHbiX MB:>I<llY llBYMH BpBMBHHbiMll KOJJBMl! 0 I1pl!IIIICbiBae1 eH 3Hepf'1151 0 COOT-

BBTCTBYKllllBH ITOJlO:>I<BHIIKl cepelliiH~ llBHHOf'O BpeMeHHOf'O IIHTepBBJlB HB 
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KpHBOH E ( t ) (pile, 3). CKopocTb uapacTaHHil 3HeprHH npoTOHOB BO Bpe-

MeHJl orrpenenlleTCH 1pOH3BOJ1flOH M8I'Ji'lTHOI'O 110J11l ll COCTDBJ15!eT"' 28f3B/ceK, 

BeJJH'lHHa 9HepreTH'l )CKoro HHTepBana, cooTBeTCTBYIOWero BpeMeHHOMY HH-

npoMe:>KyTO'-!Ha~: 118MI!Tb Bb!l10JJHeHa H8 cpeppHTOBbiX KOJ1bllilX H llMeeT 

eMKOCTb nBa M3WHHIIbiX cnoBa, 3BM E3CM-3M BeneT orrpoc rrpoMe:>Ky-

TO'lHOJ1 ITaM>rTH c ITe pHonoM 120 MHKpoceKyHn. Benll'!llHa rrpocqi'Ton rrp11 

9TOM orrpeJ10JJ>IeTCH j18KTll'1eCKH liOJJHOCTbiO MepTBb!M RpPMeHeM 8Ml1JJHTYll

HOI'O KOIUl[JOBU!I!Ka, l8BHbiM 30 MKCeK, 

Bbi6op pa6o'IeL liHTeHCllBHOCTH ITy'lKa orrpenPn>IeTcH eMKOCTblO }\~03Y 

( 4096 >!'leeK), MepT3b!M BpeMeHeM 8Ml1J111TYJ1HOI'O KOJl11[JOBlllHK8 11 BpeMe

HeM rrepeHeceHHil OL HOI'O CJJOBa 113 rrpoMe/l<YTO'lHOi:'r !IDMHTI1 B M03Y 38M, 

npeJJeJJbHO BOc MO:>KH85! 'lClCTOTa Ha BXO[Ie YCT8J!OBKII paBHil 

4096 n 
"' 8 Kru. 

T 

n = 4 ( 'leTbipe C(l6b!TH5! B CJJOBe), T = 2 ceK ( I'peMil np11eMa 11H¢opMa-

U11H), Un>r TOI'O, 'lTJ6~ H36e:>KaTb BJJH>IHH>I !1pOC'lATOB Ha OTHOCHTeJJbHYIO 

9cpcpeKTHBHOCTb perlCTp8UHH ITO OTJleJJbH~M K8'l8J18M 0 B 8IT!1apaType !Ipeayc-

MOTpeHa 6JJOKHpOBK i BCeX BHUOB KOI111pOB8HHH Ha BpeM >! "MOJ1'l8llll>!" 

8MITJ1HTYI1HOI'O KOJlHJOBlliHK8, 06~'-!HO 11p11eM 11H~OpM11UIIH ReJJCil Ha 'l11CTOTe 

3 KI'U, npoC'leTJ,I C JCT11BJ1HJ111 "' 15% 11 6b!J111 0Jlllll81:0Bbl ITO BCeM KLlll8Ji8M, 

M uoroiTa paMe"poBa>I ciTeKTpoMeTpH'lecKall ycT/1HOBKa, HCITOJ1b3Y10Ul851CH 

B aaHHOM 9KcrrepHt- eHTe I1J151 HeiTocpeacTBeHHOI'O BbiBOJl8 HHcpopMaUHH B 38M, 

/5/ 
O!IHC8H8 B 

Umr .1p11eMa, 38ITI1CH 11 aHaJJH3a ITOCTyiTaiOwefi 11HqlopMaUHH 6hJJJa pa3-

pa6oTaHa c11cTeMa nporpaMM, OcTaHOBHMCH BKpaTue JJHWb Ha q'yHKUHHX 

ITporpaMMbi, ocywe:::TBJJHIOlliefl ueiTocpencTBeHHYIO CBH3b aiTrrapaTypbi c 

38M, 3Ta rrporpai!Ma KOHTpOJJHpyeT ITOCTYIT810WYIO 11H!jlopM8UHIO H pa6oTy 

OTUeJJbH~X y3JJOB IITITapaTyp~. 0Ha !IpOBOJlllT CJJeJly!OlliHA 8H8J1113: 
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1) npoBepswT paBHOMepHOCTb c6poca ny'-!Ka 11a v!li!IIeHb 1 

2) llponep>IGT IIBJIH'-!He HllcfJOpMBUHH no BCeM 11 C8fi8Jl8M 1 

3) npOB0p5IeT lli1JIH'-!He H npaBHJlbllbii1 nopHDOK Bj•eMel!HbiX MeTOK 1 

4) OUC'HHBaeT CTa6HJibHOCTb BO BpeMeHil Ki1iKDOr) Kill!i1Jli1 1 C[lflBHHBan 

OTHOIIleHHP C'-li?TB B JIJ06biX DBYX llCl f!HX B [)il3JIH'-I!lhle MOMel!Tbl Bpe:v1el!H 1 

5) CTpOHT rHCTOrpaM:V1bl CITeKTjJOB 1 

6) nepHOilH'leCKH OUeHHBBeT WHpHHy ITHKOB B CITE KTpe Bbi6paHI!biX 

neTeKTOpOB H OITpene,1HeT OTHOllleHHe 3r!4•eKTi1 K rj10Hy ITO BCeM Ki1Il8Jl8:\1 llJIH 

KOHTpOJIH UeJIOCTH Ml!IIIeHH, 

Ha puc, 5 li!J'·IBPileH xapaKTPflllbiii BJID aMnnuTyn-wro cneKTpa, aape

rucTpHpoBauuoro oJlHHM H3 neTeKTopoB. MaKCIIMY;\1y 1 Ha6,1JOJlaJowe"1YCH B 

pafloHe 34-ro Ki1Hi1Jli1 1 COOTBeTCTBYIOT ITflOTOHhl OTrti1'-ll C IIMITyiTbCOM 

140 M3n/c. Ulup1111a paciTpene."JeHI!H oiTperJen>~eTCH B oCHOBHOI\1 pn3:v1epn\IH 

MHUI8111! 11 neTeKTopoB B HanpaBneHHJI nyqKa. MHweHb H\1eeT llJIHHy BllOITb 

ITy'-!Ki1 8 MM H neTeKTOpbl - 6 MM, 3TO ITpHBOIUIT no KJH eMaTHKe ITpouecca 

K ITonywHpHIW HMilYJibCHoro pacnpeneneHH51 1 paBHOJ1 "' 6 M 3B/c HeaaBHCIIMO 

aT '"Heprnn qacTHUbJ OTLli1'-IH. Op11 perHcTpauHH IT[lOTOf OB oTnaqH c I!MITYJibCOM 

oKono 100 M 3BI c pacnpeneneHHe uecKOJibKD ( "' 30%) ytm,pHeTCH Ha-sa 

MHOrDKpaTHOrO paCCeHHHH B MHWeHH, 0pH HMITyJ1bCi1X npoTOHOB OT/li1'-IH 

"' 300 M3Bic ITonywllpHHa paciTpeneneHHH oiTpenemJeT~H npyrnM :o>IjHjJeKToM: 

ITepen neTeKTOpBMH CTOHT ¢HITbTphl 1 Hi111H'-!He KOTOphl~ llj)HBOUHT K yBeJIH'-!e-

HHIO QJJiyKTyi1UHi1 I!OHH38Uv.QHHbJX noTepb '-li1CTI1U OT/li1'-lll B neTeKTOpe, 

8 60-oM KaHBJie ( pHC, 3) Hi16JIJOIT88TCH peiTepHbl >! ITHK 1 CJIY)lC8UJHil ll1151 

npoBepKH cTa6!1JibHOCTH pa6oThi aMITJIIlTynHoro KOilHPOhlllHKa, CnrHaJI reHe

paTopa CT80HJibHOA AJAnJIHTYITW C '-18CTOTOI! 300 ru ITO;aeTCH lift BXOll BCeX 

BOCbMH cneKTJlOMCTfJH'-!eCKHX K8HHJ10B ITO KOLli!JlOBWHK8 HOMepa neTeKTOpa 

H aMnJinTyauoro KDLlHpOBU!HKa. CpaBHeHne~ KOJIH'-!ecTal oTc'-!eTOB B reHepa

TOpHoM ITHKe B pa3HWX CITeKTpO~eT~H'-IOCKJIX K8l!i1Jli1X IOCJJe KODHpOBKH ll pa

OOThl ITpOrpaMM HpOB•:::OfJ51Jl8Cb CT85HJ1bHOCTb 81\IlliTHTynH )rO KOnHpOBlilHKi1 1 

Hampme ITpocqi'ToB n npaBHJJbHOCTb pa6oTbi ITporpaMI\1, 
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PHC, 6 HJlJliDCTp!pyeT CTBITBHb CTa6HJlbHOCTH OTDBJlbHhlX CITBKTflOMBT-

fll1'-!eCKI1X KananoB B n26narorrp11HTHOM cnyqae, Korna !!M ena MecTo 6onbUiaH 

HBfl11BHOM0f1HOCTb C6pc Ca yCKOflBHHbiX ITpOTOHOB Ha MHIIIBHb ( CM, HlOKII!OIO 

KflHBYI0 Ha pHC, 6, CO JTBBTCTBYIDIUBH eil 3arpy3Ka arrrrapEITYflbl - '-!lirJlO 

KOUOB B BUHHHUY BflB~BHH- ITfl!!BBDBHa Ha JlBBOH opnunaTe). B onJ.rTax, 

KBK npaBI!Jl0 0 HBpanHOdCflHOCTb c6poca 6wna 3H8'-!I!TBJlbllO Hl!~e I! COCT3BJ1H

na ne 6onee 20%, Cep!!H Bepxnux KpHBhiX na pHc. 6 rrpencTnBnHeT cn6oii 

CYM"-1Y OTC•JeTOB OT r ?HepaTopa CTa6HJlbHOH LlMllnllTYllhl B fl!l3Hh!X CIIBKTpO

MBTflH'-!BCKHX K8Hanax (oT Q DO 7), ~3 fll!CyHKLl BIIDHO, '-ITO OTHOUIBHHB 

OTC'-!CTOB B pa3HblX CIIBKTflO"!BTflH'-!BCKHX KaHanaX OCT!lBTCH ITOCTOHI!llh!M HB-

33BHCHMO OT 38rpy3KI. arruapaTypbl B rrpenenax 1% 4 2%, XOTH rrpH B03-

paCTBHHI1 311rpy30K Dfi1MepHO BUBOB C'-!eT B CDBKTpOMBTflH'-!BCKl!X KaHanax 

rranaeT Ha ~ 5%, 

CoBOKyDHOCTb C.IBKTflOB '-!8CTHU OTDB'-111 0 DOJlY'-!BHHaH B CBMI! D03HUHHX 

UBTBKTOpOB 0 H3 KOTOflclX OUHO 6wno ~OHOBWM 0 COCTBBJlHJla OUHH "9KC!!Bp11-

MBHT", Ka~nwil "sKcrepHMBHT" unancH 5~7 qacoB 11 rro3BOJ1Hn 3aperucTp11-

6 6 
flOB8Tb 3,10 '-!ilCTHU 0 113 KOTOflbiX 1,10 6binH ITflOTOl!3MI1 OTUB'-111 OT C0-

6b!THJCI yrrpyroro pacc·,HHHH Dfl0TOH8 Ha ITflOTOHB B HHTBpBane :'lHeprHH OKOJlO 

50 fsB, ITOCKOJlbKY Ha5op CT8TI1CTI1KI1 JlJ111JlCH B TB'-!BHI18 2 CBK B K8/Ki\OM 

U11KJ1B yCKOfl8HI1H o 

3, J'e3yJibT8Thi 113MepeHHii:, aHaJII13 oum6oK 

Ha pac, 7 rrpi1B<•JlBHb! B Ka'-!eCTBe npi1Mepa pe3ynbT8Tb! 113Mepemui 

OTHOCI1TBJlbHOrO Jll!!jl¢1•pBHUI18JlbHOrO CB'-!BHI1SI yrrpyroro p-p pacceSIHHSI ITfll1 

9Hepr1111 58, 1 fsB, fp rrrm,r TO'-!BK B6JII1311 I t I = 0,04 11 I tl =0,09 ( fsB I c) 
2 

ITOJlY'-!BHbl C ITOMO!Ub!O HBDOJlBI1~HbiX Jl8TBKTOflOB, 

10 



M3MepeHHhle OTHOCHTenhHhle UH¢¢epeHUH8JlhHhle Cl·qeHHH 8H8J1H3Hpo

/7/ 
sanHch ITo ¢opMyne EeTe : 

+A 
2 

+ A 
2 

-2 A (A 
r c r + 2n A J f n _i_ ) 1 

e 

npH 8TOM HCITOJ1h30BanHCh cneayiDWHe ITapaMeTpH38UHH H 0603HaqeHHH: 

I 
do 
dt 

e -2-bJt 
MHHMaR qaCTh 8MITJ1HTYUhl yiTpyroro 

opt. 

P·P ·pacce'i!HHR; A 

yiTpyroro p- p pacceHHHH; 

aeAcTBHTen&HaR LaCTh aMITnHTYUhl 

ITapaMeTp aaKnoaa; A c .,. 
2n F ( e) 

k e 2 

8MITnHTyaa KyJlOHOBCKOf'O paCC8HHHH; 

I 

F(e) .. e-2bJt - ¢opM¢aK-

2 

TOp HyKJlOHa 0 n 
137 f3 

1,06 
¢ ~---; 

k a 
=- 2p ( 1 - cos e ) 

0 

e - yron paCC8HHHH B ColloM•o a pa3Mep HYKJlOHa; p 
0 

H k - HMITynhC 

II BOnHOBOe q11cno ITpOTOH8 B ColloM• MeTOUOM H8HM8Hhll HX KB8Up8TOB OITpe-

uenHnHCh ITapaMeTpbi b J w C . 3aaqeHHH a 6panHCh 

/8/ 
H3 UHCITepcHOHHhlX COOTHOlli8HHA • 0ITTHqeCK8H TOqKa 

qHcnHnaCh H3 ITOJlHbiX ceqeHHA 0 ITonyqeHHb!X ITO ¢opMyne 

fl3 KpHBoA, cneaywweA 

_La_! Bbi-

d t opt· m 

a tot= c I + c 2 / P 

aiTITpOKCHMHpywrneA 8KCITepHM8HTanhHhle U8HHhle B o6naCTH SHeprHA UO 

30 fa B. ( B 8TOA ¢opMyne p - HMITynhC ITpoToHa B n.c •• c I. c 2 H m -KOH

CT8HTbi). 0TMeTnM, qTo sennqnaa I ~ I He HBnHercH KpHTnqaoA anH 
d t opt. 

oiTpeaeneHHH HaKnoHa aH¢paKUHOHHoro KOHyca b J, a rrc paMeTp C Heo6xo-

UHM nnw& B cHny Toro, qTo aH¢¢epeaunan&Hoe ceqeane 3auaeTcH B oTHo-

CI!TenhHhlX eananuax. 

CoBOKYITHOCTh SKCITepnMeHTan&Hb!X aaHHb!X B o6nacTH 12-70 ras 

IT03Bonnna oiTpeaenHTh ITapaMeTp HaKnoHa B 94 aaepreTI qecKHX ToqKax. 
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Pe3yJ1bTaTbi HaHeCCH ,, IW puc, 8. XapmcTl:plliHI rTnTIICTU'-IeCKaH otuuoKa 

B b3 1 rrpellCT313J1eJ'IlhiX Ha 3TOM pHCyHKe 0 CUCTI1BJ1Hf'T llpU~tepHO 

-2 
!_0,15 ( f:c>s/c) , Ecru C'!HT11Tb, '-ITO pa36poc TO'-IeK Hn puc. 8 o6ycnonneH 

HllJil!'-!HeM cnyqailllb!X MeTOiliFJeCKHX O!liH60IC 0 TO M0/1<110 OllpeneJlliTb l!X 

B<~'Jlii'-IHHy, fiOCTpOIIB J>3CITPC/1P.CJeHHe KBilll[JQTOB :)TKJIOHCHHH OT ll[JH-

MOil, KaK 3TO CLICJWH) HLl pliCo 8, Yb pHC, 9 BllllHO, '-ITO flElCf!peneneHJie 

, ... b J) 2 MO}I(HO C'IHTBTb IIpll6J11!3l!TeriblfO l'QYCCOBhl~l, 0TC!O;Ji1 CJJf'llyeT 1 

2 
'-ITO y a2 

3KCIT, 
0,24 ( f:c>s/ c) • 3Ta wrcnepcriH Y'IIITI.IBaeT 1\ni< CT<tT'ICTII-

qecKHe, TaK H t-teTont'-IeCKHe crryqai1Hnie OI'JH6roi. AHnl1113 3HCpi'eTU'!OCKIIX 

ClleKTpOB '-IIlCTIIU OTJJ 1'-IH, ITOriy'IeHHbiX B pa31Ih!X 3KC'riCpU~tei!TL1X 0 ll0Kil31.!l\i1-

eT, 'ITO OCHOBHb!M IIC TO'IHHKOM MeTOilH'-IeCKIIX OI'II!60K 1 IIOCHU!IIX CJJ)''IIliilfhlll 

xapaKTep,HBJIHeTCH lf~CT80l!JlbHOCTb tPOHa 11 ero :c>HepreTIPiecKoro cl!eKTpn 

BO BpeMeHI!, 

94 3Ha'-!eHHH napaMeTpa HaKJIOHa B IIIITepnane :c>Heprnii 12-+70 L'lB 

obiJIH crpyrrrrHpoBaHbi no 9Hepri!HM n ycpCil!Jeiihi. 

Ha p11c. 10 npHBO/lHTCH 20 ycpenaeHIIbiX .:JIIi1'!0HIIii napu~!eTpll HaicloHil, 

7 
rroJiy'-IeHHLIX aa cTan CT!!Ke 1.10 co6b!Tlli1 ynpyroro paccoHHllH, 3necb >JW 

/9,10,11/ 
npHBelleHbl pe3yJibT31J,! 6onee paHHl!X pa6oT , Bb!IlO.TJIWHHb!X lljlll 

llpyrHX 9HeprllHX 0 HO IIpH6JIH3HTeJibHO B TOM /Ice lli!TPjlBrJJIC liQpeaE\HilhiX 11~1-

IlYJJbCOB, KaK BHilHO H3 pHCYHKB, napaMeTp HBKJIOH<'l bJ MOIIOTOHHO pnCTl'T 

C pOCTOM 3Heprllll 0 I a 513b!Ke OITTII'IeCKO f' MODPJJI! 3TO rOBOpl!T 0 pOCTe pa

1111yca B3BllMODeiiCTI·llH R = 2\/ b,1 OT 1,23 llC• 1,34 ijlepM!l, Pe3yJJbTBThl 

ll3MepeHlll'l rrapaMeTp 1 HaKJIOHa npHBe!leHbl TBK>J{e B Ta6n. I. 

8 TB6JI, 2 nepe•HICJieHbl HCTO'-IHHK!I OIIIH60K II OUeHeHbl liO B8riii'II!He 

B03M0}1(Hb!e Cl!CTOM!l' ll'IeCKlle Olllll6KJI B b KnK BIIIlHO, ocHoBHhiM l!CTO'-I-

HIIKOM CliCTeMaTJI'H'C CI!X OU!Il60K HBJIHeTCH HeTO'-IHOP 3HBHI!e COOTHOIIIeH!IH 

MP)KilY liJIOU!BilHMII O'·neJibHbiX lleTeKTOpOB II Heonpe!lC'JJPHHOCTb B BPriJI'-Il!HP 

U paBHOii OTHO!lJ('HI!Kl }JeiicTBIJTeJibHOi'! 'IilCTII i1MfiJliiTYJJbl ynpyroro 

p- p pacceHHIIH K ~ii!HMoii ee 'IBCTH, CneayeT oT~IeTHTb, Bo-nepBI>IX, '1TO 
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llOCJle 113~1l'JlC'HIHl fll'Jlii'JIIIIi>l " :'lT<J OlllllllK.'1 C)'li!PCTEeiiHO V\IC'IIbliiiiTCSI. 

Bo-BTOpi>IX, 'ITO O'J<'Ilb Ba/1\Ho, no'!TII nee cncTE'\I<lTII'H'CKI!e Oiiii!6Kll ( 311 

JICJC~!O'IPIII!0~1 )"K<l:J<liiiiOii f\ 11.3 Ti10Jl 0 2) ~toryT IT pi! >PC Til Jllllllb K II! I pnn-

Jll'JlbHO!\!y flOJibC'l\!)" IIJIII Oll)"CK[)IIJI!O KJ)]]flOii b (I·~ 
,J 1 I e BJliiHH 'll{l ee 

llilh:JlOH. 

4. A11ann:3 =·)KCIIepll!\leHT<JJJbHl>IX nnHIIJ>IX 11 BI>~Bdlli>l 

Pe:JynbTi:lTJ>I ii:J\!epeHIHJ llnpa\IC'Tpa H.'11<JJOIIn, non. ·qclllli>IC n Willi!<>\ I 

31(C11Cp11\ICI!Tf', Olli!Cl·lli3JIIICh (yi!KUlteii lli!Jl[l 

rne 

oKEJ:wnoa, : 

b 

KBanpaT flOJlHOii 3HCpr1111 !I C.U.l\lot S 0 

2 . 
f:·m • llp11 :·nn!\1 

-2 
( 0,4 7:!::_0,09) /f3B/c/ 

-2 
( 6,8:!::_0,3) /f:o>n/c/ 

I 
X~~ 24,8 !Ipll 'HJC'Jl(' C>KCI1Pplll\tei!T.1JlbHI>IX 

TO'IC'K 1 f1.1Bll J:\1 20. 

112/ 
B paMKax nn pa:>-IOTpll3nUIIII, na liilO ii n , T<l Koe Cll<'l'H" I! liP b 

1 

11fllll.l0iliiT K CJ1C'il)"l0li!C'ii BeJJJI'IIIHC' 113KJ1011[1 T)J3PKTOflllll flflJ1JOC.'1 no\IC'Jl<lll-

~ 0,40:!::_0,09. 
p 

KaK nnnuo 113 113JlO/KPHHoro Bl>!llle, 3aBI!Cl!!\IOCTb b .J OT fn S 

B rrpenenax omn6oK mllleiiua. Pe3ynbT3Ti>t nal!l!oro 3K<'rrepi!MeHTn ue 

ITJIOTHrmpP'l[IT Bh!BOJl[ll\1 0 TOM, 'ITO l1.1f111MeTp JlllKJlOI!a He JlOJll!<eH pnCTH 

c 3Heprneil 
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3f!KJI!O'lP!IHC' 

A BTOjl[ll\1 ll)i!HIT! 0 OT\!PT!!Tb !!pl'KflLlC:!J,[C' TOXI!ll'!PCKIIP 1\CK1~Hl>Kl!OC'TI! 1 

rrpenocTaBrreHHr,rc JIJHI rrpoBeJWHHH Olli>!T3 Ha ycKopuTene 11¢83, H no6nnr·ona

pHTh A.A.JJoryHoBa, o.n.npoKOIIII\Il!l[l H P.M.Cyn;rena :la aKTIIBHYJO rron

nep)KKY 3Kcrre[JHMeHT<. M1>1 BLipa)l(aeM ncKpeJIHIOJo firraronapHocTh :lfl 

or~a:JaHHYJO HaM rroMo llh coTpynHnKaM 11¢83 A.A.)!<ypr1Bneny, 3./\.]'v\H ''• 

11.Tl'PPilll'HKO 11 rrepcc uarry ycKopnTemi; a TiliOI<e COTPYIIHI!KnM O~l/111 

M.I1.Cononbeny, 8.¢.KymrmpyKy, E.fl.OcJmeHKO 11 IO.n.XapHToHoBy, rpyn-

ne o6cny)KI1BaHI1H 38 V\ E3CM-3M, pyKoBOJli1Moii A.11.EapnrwBcKIIM. 

Arnopbr np113HaTeJihHJI JI.I1.Jian11nycy, A.H.TaBxemra3e H K.A.Tep-MapT11po

CHHy 3a Il0JIP3Hb!0 )lllCKyCCI111 11 C OCOOOH finarO)lilflllOCTbJO OTMP'J{JJOT 

60llbiiiYIO pr'5::ny, OCy ll0CTBllPHHYIO KOJJJIPKTHBOM JJ83 !!Oil pyKOBOJlCTBOM 

11.8.lfyBI1JIO B nep110JJ C03aaHI151 anrrapaTypbr. 
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Ta6nnua 1 

Pe3ynb1aTw n3MepeHnH napaMeTpa HaKnoHa ynpyroro 

p-p pa:ceHHHH npn 0,008 <itl < 0,12 (faB/c)
2 

xl 
E s b R na6. KHHo 1 

') ' J ' 2 
, 

faB f::""~L .:..~ (faBle)- cflepMH 

12,1 26,2 9,81:!:_0,35 1,236:!:_0,022 

14,8 31,3 9,98:!:_0,12 1,247:!:_0,008 

17,9 37,1 10,46:!:_0,12 1,276:!:_0,007 

20,9 42,7 10,58:!:_0,12 1, 284:!:_0,007 

23,8 48,2 1 0,59:!:_0,11 1, 284:!:_0,007 

26,7 53,6 10, 77:!:_0,11 1, 295:!:_0,007 

29,7 59,3 10,68:!:_0,11 I, 290:!:_0,007 

32,6 64,7 10,66:!:_0,11 1,288:!:_0,007 

35,5 70,1 10, 77:!:_0,11 1,295:!:_0,007 

38,6 75,9 10,89:!:_0, 10 1,302:!:_0,006 

40,7 79,9 10,87:!:_0,14 1,30 1:!:_0,008 

44,2 86,5 10,95:!:_0, 10 1,306:!:_0,006 

48,0 93,6 11,19:!:_0,11 1,320:!:_0,006 

51,2 99,6 11,31:!:_0,11 1,327:!:_0,006 

53,4 103,7 11,24:!:_0,12 1,323:!:_0,007 

56,1 108,8 11, 16:!:_0,10 1,319:!:_0,006 

59,3 114,8 11,40+0,09 1,333:!:_0,005 

62,6 121,0 11, 76:!:_0,12 1,353:!:_0,007 

65,2 125,9 11,52:!:_0, 12 1,339:!:_0,007 

69,0 133,0 11,38:!:_0,11 1,331:!:_0,006 

xl B Ta6nnue yKa3aHw CT8TI1CTMqeCKilB I! cnyqaiillbiB MBT0,1J1qeCKHB 

CncTe:-.wTnqecKaH c wn6Ka :\ b ,) :!:_0,3 
-2 

(Lo:m/c) • 
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Ta6nnua 2 

IJ CTO'IIIHKH CliCTe MllTJP!eCKHX OJJil!60K B llap. IM0Tpe 

ll!1KJ10H8 

YJcTO'-IfiHK OJJJilClKll \ b 
.J 

1 • 0JJJH6Ka B COOTHOIJIOHilll lllJOlUiJ!leii 

JlE•T8KTOpOB - 1% 0,2 

2 . HeonpeHerr<>HHOCTb rroJJO)f<Oflll>r Mil-

lllOflll ITO OTfiOIJJC'lli!IO K L\f'T0KTOJ18M 

;\X = :!:_2 MM 0,1 

3 . Orrm6Ka n:J-3a l!(:onpeneneJJJJOCTH B 

A ,(0) 
C'HlT!lH 0 

'ITO \ U 

\ {0) 
:t_o', 1 IIpll :cmeprl!>IX, rne 

a 11e ll:J~Hc'jiHJliJCb 0,2 

4. HeonperJeneHHOCTb :4l!('prnn IW[Hll!'-1-

Hoii '-li1CTI!ULI 1 C[lH:JillJIIIH! C ycpeHHeHI!e~l 

3He[lf'l111 BllyTpH BpP~1eHJJOf'O lfl!Tepnarra 

0,03 

5. Onw6Ka n rrorrpaBKe JJa <!IHJlbTphi, 

CTO>IIlll!e rrepen neTeKTopnMII 0,03 

Cp0Llll>IH KB8!ljliJTII'!Illl>I CIICTPMBTII'-!eCK!l>I 

Ollli!6KL! 0,3 

17 



90' 

Pnc. I. 06umti: yrrpoll{eHHhiti: BHJl ycTaHOBKH: p 0 - HarrpaBneHHe rryqKa 

rrepBH'!HhiX r poToHoB, M - rrneHo'!HaSI MHUJeHh, Si-aeT. - rron-

Bii)KH8SI KapE TKa c rronyrrpoBOLlHHKOBbiMii aeTeKTopaMn, T 
1 

, T 
2 

, T
3 

- CUiiHTHnnHlliOHHWe TeneCKOITW 0 1 - liOHOllpOBOJl, 2 - M8rHHT 

ycKOpHTenSI 0 3 - MeX8Hii3M rrepeMemeHHSI JleTeKTOpOB 0 4 - lllH6ep, 

rrepeKpbiB810llHH liOHOllpOBOJl ( 1) OT K8Mepbl yCKOpHTenSI. 

18 
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0 

Pile. 2. BepxHHH ocullnnorpaMMa xapaKTepnayeT xo.o Mill! eHil Bo BpeMeHn 

B Te'-leHile UllKna ycKopeHilH. HlllKHHH ocunnnorpa .-!Ma HnmocTpll

pyeT paBHOMepHOCTb c6poca rry'-!Ka Ha MllweHb. f< paifHee neBoe rro

JJolKeHne Ha WKane coBrra.oaeT c rrpllxo.ooM llMrryn,ca aarrycKa 

( CKOpOCTb pa3BepTKil - 500 MCeK/ CM) • 

19 



Ersa 

70 

50 

20 

10 

ef ,t •,••••,• I I 

0.5 1.0 1.5 
BPEMSI !:ll!KOPEHHSI r:· 

t -QOJOllEHNI! HJIIYJIIICA MIIYCIIA AIIAAMT.YIIil 
4 - I"PAIIIIllbl I'EMEIIItbiX IIHTEPJA.IIOI 
t;- IU11'111HA UBEHHOro NHTEPIAAA 

·; .... f ... t. 

2.0 2.5 !!EK 

Rfc. 3, noJlO)Ke me !1MJlyJlhC8 38JlyCKa aiiimpaTypbl 11 RpeMeHHbiX IIHTepB8JlOB 

H8 KpMBJA 3DBMCMMOCTM ~1epr11M ycKopeHHOrO nyqKH OT BpeMBHII 

ycKopeHUJ R Y-70. 

20 



A 

HI, R!IIIIT llliMUEIIIIII 
YI!KOPMTEllll 

Pnc.10. EnoK-cxeMa 3neKTpOHHoi1 arrrrapaTyp~c>I, p
0 

- H mpaBneune rry'!Ka 

ycKope!IHLIX rrpoToHoB, p 1 - pacce51HH~c>Ie npoTt•Hht, M - rrneHO'!Ha51 

MnmeHb, Si -neT, - rronyrrpoBOL\HHKOBbie neTeK TOphi, nY - rrpe

nycnnnTenn, T
1 

, T
2

, T
3 

- TeneCKOITbi, CC - c xeMbi coBnaneHnfi, 

DC - rrepeC'!eTHbie CXE'!\!bl, 

21 



1200 

1100 

2liO 

PMc. 5. OuMH H.3 c reKTpoB nTopM'IHbiX '!aCTMu, :JaperMCTpMpollaHHbiii nony
npoBOUHMK< BNM neTeKTOpoM. 3Heprn~ nepnH'!Horo ny'!Ka npoTo

HOFI 17 f3I, 3HeprH~ npoTOHOB oTua'!Jt 10 M :em. 

22 



411CJ10 HMOYnbCOB 

4MCJ1D KOAOB B DT rEHEPATOPA 

E,Q,.BPEMEHH 
7 2200 

27000 ~~·::s::- 2100 I ·~;;,. 51. 
25000 2 2000 

21000 
l101. 

19000 

t= I I ==i 
4 6 8 10 12 14 16 18 20 

3HEPrETH4ECKME 11HTEPIW1bl 

PYre. 6. l1nmocTpaUY!H cTa6YrnbHOCTY! pa5oTbi OT!lenbHbiX c IeK TpoMeTplPJeC

KHX KaHanOB B ycnOB'1HX HepaBHOMepHoro c6poca ITy'lKa Ha MHI!JeHb. 
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1.4 
~ 
dt 

1.2 

'ijl 
58.1 f38 

1.0 "61=11.07 ±0.18(r3BfCf2 

ll!f 
0.8 ! 

!II 

:a0.6 ~~ ;;I 
s 
"' ~ .... 
"' lji 2i 
X .., 
:5 i(l .... 

I t s 
~04 
.... 
0 

l!k 
II 

0.2. Ol1 0.05 0.10 
t ( !!'-)2 

Puc, 7, 0THOCIITC'Fbt!l.!ii xon Llld"!"'flOHUI!anhllOf'O Cl"!OIIIHI ynpyi'oro p-pr,nc
CC'tiHJr}J B iaHIICH~10CTH OT t ITfllf 58,} f~-;n.' JlrtHO OllHD U-3 

94 H3Mepo mii, m.monHoHHl·IX B HHTPpBAJJo 31ropr11 ii I 2-70 f·-JB, 
-2 

bJ = (11,07:!:_0,18) (L>Bic) , 
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10 

. I E ........ 
~~~~......L..u...J..I,,,,.!,, 

10 20 30 so 70 

P11c. 8. 3ua'-!el!IHl fl!)[lflJI,!eTpLl H3KnOHa B 94 TO'-!Ki1X B I!HTepBane 3Heprllll 

12-70 r3B ITO pe3ynbTi1T3~vl ililHHOf'O Oflb!Ta. fl pl BOilllTCI1 CT3TI!CTI!

'-!eCK311 Ol"HOKa. 
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40 

20 

P11c. 9. Pacrrpenene me KBanpaToB oTKJIOHel!l!H 94 9KcrrepuMeHTIJnbHL>IX 

3118'-l:ecll!ii ffl paMeTpa HaKJIOI!a bJ OT rrpHI>-!OH 

b J = a + k fn E na6. 
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B~tcr• 
12 

11 

10 

9 

8 

• -+.his expezlmen+. 
o -n .•. KHPMflflOBA HAP. AY~HAH955r} 
a -G.Be!eeHlnle+. af.CERN(1955r} 

• -K.J. FDeey. e+. ae. BzooKhaven !1963r} 

j 

Pnc. 10. PP.:J~·,-IbTi1TI,J 113\IC'JH'JII!H r1apn:--.1eT]Hl JIHKnoHn :vnryroro p-p pnrce-
11111111 B HHTC'f>BilJJe CclHeprH!"J 12-70 fcCJB. • - I <lHHIHl paOOTa 

( ll]ll!BUDHTCH Dll1Ilf'iKa 1 RKJl!Ol-:J:flJOliUHl CT<'1T1ICTHl.JCC' ~YI0 II CJlyqaiiHyJo 'l 
"C'Tili\ll'leCK.VIO), 0 - J1.¢.KilpllllJ1DB£l II np.ft/, 0-G.Bnllettini / O/, 

..& - 1\.J.FoiPy Pt al . ,'!0/, 
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