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AKTY8JibHOCTb npo6.JieMH. HsygeHHe CTPYKTYpH MeMeHTapHl:lX gaCTHU 
RBJISieTCSI O!!HOH li3 OCHOBHl:lX npo6.JieM qJH3MKH Bl:lCOKHX aHeprHH.' HsMepeHHe 
g)opM!JaKTopoB HeCT86HJU,Hl:lX gaCTHU, B OTJIHgHe OT OllHTOB no IlCCJienoBa
HllIO aJieKTpoMarHHTHOH CTPYKTYPl:l srnep Il HYKJIOHOB, npencTaBJLIIeT co6ofr 
6oJiee CJIOlltHYIO sanagy, IlOCKOJibKY 11ecTa6HJibHl:l8 gaCT.IIUH He MoryT HC
nOJib30B8TbCSI HenocpencTBBHHO B KagecTBe gacTHUU-MHWSHH. TaK KBK 

77-:..111eson .11 K""-Me30H He 06.Jian~T cnHHOM, OHH xap8KTepH3YIOTCSI TOJibKO 
onHHM aJieKTpoMarHHTHl:lM qJOpMqJBKTOpOM. Tog1rne H3Mepe1rne g)opMpaKTopoB 
8THX gacTHLt SIBJISieTCSI gpesBUgaiiuo B8lKHl:lM npH paCCMOTp8Hlllf pa3JI.11gnux 
TeopeT.11gecKHX MOrtBJiefi. 

HsygeHHe ynpyroro n.110H-aJieKTpOHHoro pacCeSIHH.fI SIBJISieTCSI en.11H~ 
CTBeHHl:lM MOUBJibHO-He38BHC.11MHM cnoco6oM H3MepeHHJI g)oprvtpaKTopa 7T--Me-
30H8 .11 ero sarr,oBoro panHYca. PesyJibT8Tl:l nepBoro npSIMoro Il3MepeHHSI 
panHyca nHOHa JK831:lB8JIH ua HeOOXOJJ,liMOCTb npoBeneHHSI aKcnepHMeH
TOB B 06.JiaCTH OOJibWI!X pepenaHHl:lX 11MnyJibCOB, rne HeTogegHQCTb n.11ona 
npoSIBJIJieTCSI CHJibttee. HcCJienoBanHe ynpyroro K-e paccesruHSI SIBJISieTCSI 
eUHHCTBeHHl:lM MeTO!!OM Il3MepeHHSI (p()IJMP8KTOpa K""-MeSoHa B npocTpaHCT
BeHHO-nono611on 00JI8CT.11 nepenaBaeMHX HMnyJibCOB. 

HeMHorogl!CJIBHHl:le axcnepl!MeHT8JibHl:le A8HHl:le O g)opMqJBKTope K""-Me-
30118 BO BpeMeim:IIO~OOHOfr 00JI8C'l'lf nepenanaeMHX HMnyJibCOB, no.7IYgeuHHe 
B aKcnepHMeHTax Ha BCTpeguux MeKTpo11-noSHTpOHHl:lX nygKax, He noSBo
JUl!OT cneJiaTb 3aKJU:JgeHHe O BeJIHgHHe 38pSI!!OBOro P8l!HJC8 K80H8 BCJien
CTBHe HenocTaTogHOH TogHOCTH H OOJibWOH BeJI.11qHHl:l HeqJH3HgecKOH 06.Jiac
TH nepenaBaeMl:lX HMnyJibCOB. 

ijeJII, paOOTl:l - H3MepeH.11e MeKTpoMarHHTHl:lX g)oprvtp8KTOpOB K""-Meso-
11a H 77--MesoHa B oUHTax no ynpyroMy K-e pacceSIHHXJ npH a11eprHH 
250 ran H ynpyroMY 77-e pacceSIHHJO npH aHeprHSIX IOO H 250 ran H 
HenocpencTBeHHoe cpanHeHHe aTHX cpopMpaKTopoB no pesyJILTaTaM on11oro 
H Toro lite aKcnepHMeHTa. 

HOBH3H8 paOoTl:l. nnepBl:le H3MepeH sapsrnoBl:lfl PBUHYC K""-Me30Ha. B 
aKcnepHMeHTax_no K-e H 77-e pacceSIHHD npH aHeprHH 250 ran np0Bene110 
npm.1oe cpaBHeHHe a.rieKTpoMarHHTHl:lX pasMepoB K'"-MesoHa H 77--Me3oHa. 
IlpH aHeprHSIX roo· H 250 raB H3MepeH MSKTpoMarHHTHl:lfi g)oprvtp8KTOp 
7T--Me30H8 H cymecTBBHHO YToqHeH ero 38pSIAOBl:lfi pawc. 

IlpaxTHgecKasI H 11aygaaa yeHHOCTb •. IloJIYqeHHl:le B paoore 14aH1me no 
MSKTpoMarHHTHl:lM WOPMp8KTOp8M K80H8 H nHOH8 MoryT 01:lTb HCnOJib30B8Hl:l 
ZlJtfl npoBepKH paSJIHqHl:lx TeopeTHqecKHX Mone~ea. 

Oiuiowreqeiiofl M8rHHTHl:lfi cneKTpoMeTp,. C03!!8HHl:rlt ZWl aKcnepHMeHTOB 
no K:-e H · 7T ~e. pa~c,~~HD, HcnoJib30B8JICSI. BnocizencTBHH lWl aKcgeyHMe11-
TOB no K8H8JIHpOB8HHIO ~aCTlm Bl:ICOKHX aaeprl!fi B MOHOKpHCTaJIJI8x' 2 .• 

Ilporpa:W,ni ·noHCKE( H BoccTaHbBJiemm coouorHA, paspaooTaHHHe ZWl 
' .- ;~' • , '• C • • < • • 

0 f,bEDJ1HEHHblHI ~HCT'1HV l 
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aHBJIH3a axcnepHM8HT0JibHHX naeHHx, MOryT 6HTb HCnOJU,30B8Hll B 8Jl8K
TpOHHHJC axcnepHMeHTax, HCCJiellYDlllRX npo~eccu ynpyroro pacceRHWI. 

Pe3yJibT8Tli, noJJj'geaaue B naeeoB pa6oTe, MOrYT 00Tb HCnOJil,30Ba
Hli npH IlJl8HHpOB8HHII H npoBeneeHH 8KCnepHMeHTOB ea yCKOPIIT8JISIX 6oJiee 
BliCOKHX eeeprmt. 

Anpo6agHR H ny6JrHKaIJHH. OceOBI-W8 p83YJibT8TH .I!HCCepT~HH noMa
ltlffiB.lIHCb Ha M8EllJH8pDMHX KOHwepe~JIX no ~H3HK8 Bl,ICOKHX 8Heprd B 
T6HJIHCII (1976 r.), B ToKHO (1978 r.) H B M8JU!COH8 (1980 r.) H ony6-
JililtOBaeu B pa6oTa/I-4/. 

06~eM llHCCepTBllMH~ ,lu!ccepTBIUaJJ: COCTOHT H3 BBeneHHR, qempex 
rJIBB H 38KJil]geHHR. Pa6oTa conepl!tHT Ii!l CTpaHm.t, BKJIJJgaR 61 pHCYHOK, 
I3 Ta~ II 6H6JrHorpa~HgecKHB cnHCOK JIHTepaTypu H3 89 HaUMSHOB8HlW. 

ABTop aagwm.aeT: 
I. CoanaHH8 axcnepHM8HT8JlbHOB ycTSHOBKH ll,Jlll H3ygeHWI npo~eCCOB ynpy

roro K-e H 77 -e pacCeJlHHR. 
.2. PeayJILTaTu no HCCJienoBBHHD xapBKTepncTHK nPSlqJOBUX KBMep, coanaH

HliX WilI axcnepHMeHTOB no K-e H 7r-e paCCSRHm:J. 
3. CoanaHH8 KOMIIJI8KC8 nporpSMM noHCK8 H BOCCTaHoMeHHR ynpyrHX co

OOTd WIJI axcnepHMeHTOB no K-e H 7T-e pacce.amm. 
4. PeayJIU8TU H3Mepemm 8JI8KTPOMBrHHTHoro qJOpMpBKTOpa r-M880Ha H 

onpeneJISHHR aapRnoBoro panuyca xaoHa B QJIHTe no K-e paccMHHD 
npH aaeprHH 250 reB. 

5. PeayJinara H3Mepemm 8JI8KTpoMarHHTHoro ~opMpBKTopa 7T--Meaoaa n 
onpeneJISHHR 38pRllOBOro panH,Yca nHOH8 B OIIHT8X no 7T-8 pacceHHHIO 
npH aHeprHJIX 100 raB H 250 reB. 

6. PeayJibT8TU H3M8peHHR OTHOWSHHR KB8llP8TOB 8Jl8KTPOM8rHHTHliX (p()pM
WSKTOpOB K80Ha H nHoHa B O.llllTax no K-e H 7T -e paCCeJlHHIO llplI 
aaepr1-rn 250 ran. 

Bo BBeneHIIH paCCMaTpHBBJOTCJI TeopeTHqecKHe npencTEUlJI8HHR, Jiellta
[l!H8 B OCHOBe 8KCnepHM8HTOB no HCCJI8llOBaHHIO 8JI8KTpoMarHHTHHX qJOpM
~BKTOpOB, npHBOilSITCR TeopeTHqecKH8 npencK838HHR ItJlli 88P.flllOBliX panH
ycoB Kaoua H nHoaa, o6CYEll8JOTCR OCHOBHH8 8KCnepHM8HTBJll,Hl,18 pe3YJib
T8TN. 

$a noCJI8llHH8 WITH8~8Tb JI8T 6HJIO noCTEUlJI8ll0 seaqHT8Jil,H08 KOJIH
qecTBO axcnepHMeHTOB no HayqeHHIO 8Jl8KTpoMarHHTHOro (p()pMpBKTOpa 
77--M830Ha. B 60JibWHHCTB8 8THX axcnepHMeHTOB Tpe60B8JIOCb npHBJieqe
HH8 TeopeTHqecKHX MOlleJiett JIH6o lUlSi H3MeqeeHR HHq)OpM~HH O qJOpMpaK
TOpe nHOH8 (aKcnepHMSHT!i no 8JI8KTpOpoxneHHJl nHOHOB, no pacceRHHIO 
llHOHOB ea RllPSX,reJIWI, no o6paTHOMY 8Jl8KTpopoxneHHll nHOHOB), JIH6o 
ItJlli 8KCTpano~HH naeHHX B 06.JraCTb Ma.JnlX nepenaeHHX HMllYJibCOB C 
~SJILJO onpeneJieeWI sapHnoBoro pawca nnoHa (axcnepHMeHm Ha 
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BCTpeqH!lx 8JISKTpOH-no3HTPOHH!lX nyqKax). EnHHCTBSHHliM MOll8JibHo-ueaa
BHCHMl,IM M8TOllOM H3MepeHHJI 8JI8KTpOMarHHTHoro WOPMp8KTopa nHoua Hon
peneJISHHR ero cpenueKBSllPSTHquoro panH,Yca HBJIReTCJI H3Mepeune nnqxpe
pe~HBJU,Horo ceqeuM paCCeJIHHR 77--M830HOD ua 8TOMHliX 8JI0KTpouax. 
Hm160Jiee ToquuM H3 8THX 8KCnepIIM8HTOD no CHX nop 6HJI OilHT no ynpy
roMy 77-e pacceJIHHJO npn: aueprnn 50 rai/II, B KoTopoM 6HJio noJJ.}'qeuo 
auaqeuHe aapJinoBoro pannyca 17--Meaoua (0,78·± O,IO ~M). 

HccJienoBaHHJO aJieKTpoMarHHTHoro wopMqJSKTopa aapmKeuaoro Kaoua 
BO BpeMSHllilO,ll;OOHOil 06.JraCTH 6WIO nocDJir!{eHo ue60JII,WOe qlfCJIO 8Kcnepn
M8HTOB, BUnOJIH8HHUX ua BCTpeqmzx 3JieKTpoH-n03HTpommx nyqKax. Onaa
KO 8THX 8KCnepl!MeHT8JlbHUX ll8HHUX HenocTaToquo, qTo6u cneJiaTL 8KC
TpanoJI~IO B npocTpaHCTBeuuo-nono6uyro 06.JracTb nepenauuux nMnyJILCOB 
H onpene~KTb 3BP.fIAOBHfi pannyc xaoua. 

B nepnott rJiane onHCIIBaeTCJI nocTaHoBKa axcnep11Me11Ta no K-e pac
Ce.iiHHIO npH euepr1IH 250 raB II 8KCnepHM8HT8JlbH8R YCT8HOBRa, coanaHHM 
ltJIR aRcnepHMSHTOB no K-e H 7T-e pacceJIHHJO. SKcnepnMeuTu 6wru nocTaB
JieHu ua K8H8Jle MI MeaoHuofi Jia6opaTOPHII ~HAJI (EaTanHH). YcTaHoBKa 
npencTaBJIReT co6oH OllHOilJieqeBoft M8rHHTHlitt cneKTPOM8Tp, COCTORmliB H3 
npOllOMHOH8JlbHliX H llP8li(p()BHX KaMep, C~BTH~OH!illX cqeTqHKOB, llliqJ-
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Pnc. I. BJiox-cxe.Ma OltHOIIJietreBoro Mal'IDIT
Horo cneRTpoMeTpa JI,]lFI 8RCll8pm48HTOB !IO 

K-e lI 'ir ..;.e pacce.mmro: PWC-npo
nop.a;ao!ffiJ.I1,JWe Ka.Mepu. DC -.IijleiicpoBIIe 
KaMepu, Bo,; Br,B2,AH,A5-,MI-4 - ~HTIIJlJI.RnHOH
mrn cqeTqHKH, CD - llHqxpepeH~8JlbHliB qepeHKOB
CKd cqeTtJHK, H2- EHltKOBOllOPOllHM MHW8Hb, Tr -
TpHrrepHUB ronocxon, tICIIlI - gepeHKoncxmt JIHB
Hemdl cqeTqHK, Fe - llt8JI83Hllff nor~OTIIT8Jib. 

wepe~HaJibHOro qe-
peHKOBCKoro cqeTqlI
Ka, qepeHKOBCKoro 
JIHBHenoro cqeTqima 
H3 CBH~oaoro CTeK
Jia, annxononoponuott 
MHW8HH, llBYX 8H8JIII-
3lfPYIOUIHX MarHHTOB, 
MJOOHHoro neTeKTopa 
H pa6oTaeT Ha ~HHHlf 
c 3BM HP2IOO (pHc.Il 
TpaeRTOpmI nytll(OB 
tracT~ ~o Mml!a

HH perncTPRPYJOT-
CJI llBYMll CT8~H 
npollOMHOHBJil,HHX Ka
Mep (no qeTupe 
IIJIOCKOCTH B Kaanofl) 
H llBYMfi MOllYJIJiMH 
npeffqJOBUX KBMep (no 

BOC8Mb IlJIOCKOCTefl B K8lltllOM Moey~e ), pacnoJIOlleHHllMH B nepBOM 6.JroKe 
cneKTpoMeTpa. AHTHCOBnanaT8JibHWI cqeTqHK An C OTBepCTII8M llHBM8TpoM 
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5 CM HCIIOJU,8J8TC!i ItJIJI OTcegeHWI "KpWII,eB" nyg1m • .ItmppepeHUHBJil>aml: 
gepeHKOBCruill cgeTgHK II]_)IIM8HJI8TM ll,JlJI BliU8JI8HHJI KaOHOB, conepMaHHS 
KOTOpblX B IIHOHHOM nygKe COCT8l!JUI8T 2%. l[HJtKoBonoponaan MHWBHI>, pac
no~OXSHHaII MBXll.Y IlBPBliM H BTOpblM 6JroKaMH cneKTPOMSTpa, HMSeT Ulill
M8Tp IO CM H ll,JIHHY 50 CM. C o60HX TOpUOB Mlifil8HU HMBDTCH BaKYYMHHe 
PYKaBa ll,JIHHOil IM, KOTOpble cnoco6CTBOBBJIH HaneXHOMY OTU8JIBHHJO co6u
Td H8 Bonopona OT co6HTd H8 oKpYllUWltero MaTepHwta. lKHJtKHil Donopon 
6~ Bli6paH B KagecTBe MHW8HH, IIOTOMY gTo T8K0Ji MIDl!SHJ, HMeeT H8H6oJil>
myll IIJIOTHOCTJ, 8JI8KTpoHOB Ha 8JtHHHU,9' Beca H naeT H81IMBHJ,WHe pruutanH
OHHHe noTepH aHeprm1 ll,JlJI BTOpllgHHx aJISKTpOHOB. KpoMe Toro, nonpaBKll 
Ha norJIOll!SHlde KaOHOB H IlHOHOB llJlll TllKOA MHWSHH ~H8TCH MHIIHMWII,HOtt. 

TpaeKTOpHH gacTH[( IlOCJie pacceHHHH H8M8pHDTCH TpeM!l CT8HUHHMH 
npoIIOl)UHOHBJil,HHX K8M8p H ItBYMll MOll.YJilL"1H npett~OBUX K8Mep BTOporo 6Jro
K8 cneKTpOMeTpa. OnHa H8 CTaHUHtt nponopuHOHaJIJ,HHX KaMep (FWC4 ) no
BSPHYTa Ha yroJI 45° ItJIJI npocTp8HCTBeHHoro COIIOCT8BJI8HWI TpeKOB BX
H Y-npoeKUHHX. AHTHCOBnanaTem,!Wfl cgeTgHK A5 C JiaTYHHHM KOHBepTopoM 
H C OTBepCTHSM UH8M8TpOM IO CM CJIYJKHT ll,JlJI nonaB~emm 8anycKOB OT He
ynpyrHX B8aHMonefiCTBHli B MHWSHH. HMnyJIJ,Cli gacTH[( H8M8pHDTCH C IIOMO
UU,ll ItBYX MarHHTOB THII8 Bvl.109. HM81ll!IHX anepTypy 20 CM X 60 CM X 
X 183 CM H H8IIpSIE8HHOCTJ, MarHHTHoro IlOJIH 18,5 KMoraycc. qaCTHUa C 
HMIIYJIJ,COM 250 raB/c, DpOXOW{ o6a MarHHTa, OTK)IOHHSTCH H8 yrOJI 8,4 
Mpan. TpaeKTOpHH gacTH[( 88 Ma.I'HRTawI. pern:cTpRpyllTCH TpeM!l CT8HUH
HMH npoIIOl)UHOHBJIJ,HHX KaMep. HneHTH~HKllnHH BTOpHgfflix 8Jl8KTpOHOB HHS
MepeHn:e HX aHeprHH npoH8BO,l+f!TM c n0Mom1,D ronocKonHgecKoro gepeHKoB
cKoro JIHBHeBoro cgeTgHKa H8 CBHHUoBoro cTeKJia. 

.lvm OT6opa ny~OBliX KaOHOB Tpe6yeTCli COBIIaneHH8 CHrHBJIOB OT 
CUHHTHJIJIJil.tHOHHOro ronocKona Mff (He noKa8aH Ha p.rcyHKe), CUHHTHJIJIH
UHOHHHX cgeTgHKOB l3o,Br,B2, n~ep8ffUHWII,HOro gepeHKOBCKOro cgeTgH
Ka CD H OTCYTCTBH8 CHrHaJI8 OT C~JeTgHKa AH. KpoMe Toro, Ha,I(O, . 
gTo6li nponopuHOIIBJil,HliMH H npett~OBHMH KaMepaMH Il8PBOro 6JroKa 6wra 
9aperHCTpHpOBaHa TOJU,KO onaa gacT1ma. 

.n,m 9anycKa CIISKTpoMeTpa B c;rygae K-e co6HTlitt H806XO,ll;HMO HaJIH
g.re CHrHBJIOB OT nygKoBoro MOHHTopa, gepeHKOBCKoro'JIHBHSBoro cgeTgH
Kll, CHrHBJill, YK88HB81ll!l8ro Ha perHCTpBnHll nponopunoHBJIJ,RUMl! K8Mep8MH 
FWC5 H FWC6 no KpattHett Mepe ItBYX gacTHU, H OTCYTCTBHS CHrHWI8 OT 

cgeTgHKa ¼• 
B cJiygae 7T-e po6uTd ll,JIH· 9anycKa cneKTpoMeTpa ey;mo ionoJI

IllITeJil,HOe cpa6aTI:IDaHHe TpnrrepHoro ronocKona Tr; perncTpHpYIOUlero 
pacceRHHHe nHoR n a~eKTpoH. Ilpn onpeneJieHHH n~epeHUHBJILHoro cege
HHJI 7T.-e pacceJlm!Ii CJie;rr;yeT Y'lliTl:lll8.TJ, BKJI8It, KOTOpHfi. naeT MllOH-,. 
HM KOMilOHBHTa ny~a, paCCBHBafICJ, Ha 8Jl8KTpOH8X MHII.IBHH.• lfneHTH~HKa-
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UWI MIJOH-BJISKTpOHHHX COOOTHtt IIPOH8BOUHTCH C IlOMOUU,ll Ml!JOHHoro neTeK
Topa, COCTORmero 118 EeJI88Horo norJIOTHT8JIH H geTupex CitHHTHJIJlsmHOH
fWX cgeTgHKOB MI-4 • .!vIJI.YMSHJ,IDSHHH KOJ.!HgecTBa BemecTBa M8EllY neTeK
TOPBMH ClleKTpOM8Tpa H B!zyTpH anepTyp MarHHTOB YCTaHOBJI8Hl,I llOJIH8TH-, 
JI8HOBli8 MSWKH, HailOJIHSHHI,18 reJmeM. 

.n,m KOHTpoJIH napaMeTpOB nycma B TegeHHe Ha6opa CTaTHCTHKH B 
JiorHKe 9anycKa ocymecTBJieaa B08MOl!HocT1, nepHoUHgecKoro · (Kaxnwt. neCH
Tllll) 9anycKa ycTaHOBKH OT nygKoBoro MOHHTopa. 

YCT8HOBK8 pa6oTaeT Ha JIHHHH C 3BM HP2IOO, IlpOH8BOnJimett IIpHeM, 
HrutoIIJieHHe, 880Hc1, Ha M8rHHTRyD JISHTY H npeUBapHTSJIJ,Hy:ro o6pa6oTK,y 
11H~PM81U!H H ocy~ecTBJI.IIllllteA KOH'l'poJI1, 9a pa6oTott neTeKTopoB. · ' 

Bo BTOpoA rJISBe paCCM8TpHBSllTCH BOIIpOCli HCCJISUOBSHHH xaprucTe
pHCTHK npeflqx>BHX KaMep, co9naHHHX p.7ISI 8RCnepHMeHTOB no K-e H 7T-e 
paCCeHHlm, llpHBO)llITCH HX pCHOBHHe napaM8Tpbl, o6cyzna:roTCH BOIIpOCH pa-
6om· KBM8p B, sxcnepHMeHTWIJ,Ho! ycTaHomte. 

B CII8KTPOM8Tpe HCIIOJil,80B8JIHCJ, gerape MOnyJIJI npeA~BHX KaMep, 
xaznwt H8 xoTopilx conepl!MT •.erape X-nJiocKocTH H geTupe Y-IIJiocxocTH 
B on110M·ra80BOM o6~eMe. B OCHOBe 8Jl8KTpHgecRofl cxeMH R8Mep IlOJIOXSH 
IIPHHUHIT, ~PMHPOBSHHH 8JISKTpHgecKoro noJIH B npefl~BOM npoMea;ynte c 
IlOMOllll>ll IlpOBOJIOgHl,lx· 8Jl8RTpoJlOB. MrutCHMWll,HM ll,JIHRa ,npe!qia COCTaBJUI
eT · 21 MM • .n,m ycTpaaeenH JieBo-npruma Heonao9aagaocTH .CHrHWll,HHe 
npoBoJIO'IKH coce]lHHX 11JiocxocTett CUBHHYTH npyr OTHOCHTeJIJ,Ho npyra Ha 
21 MM. B K8tJ8CTB8 pa6ogero ra9a HCIIOJll,80B8JI8CJ, CMec1,, COCToHmM H8 
aproHa (67,2%), H8o6yTaHa (30,3%) H napoB MeTHJiaJIH (2,5%). 

.!CaMep1i1 MCIIHTliB8JIHCJ, OT.panH08ltTHBHOrO,HCTogamta HHS ny~e llH
OHOB c HMIIYJIJ,CoM 150 raB/c. D npoQecce HCIIHTaHHtt npeAqoBHx KSMep ,OT 
paUH~mtTHBHOro HCTOgHHK8 HCCJISitOBBJIHCJ, c,renyllUIHe xaprutTepHCTHKH Ka
Mep: 

l) 8MII.IWT,YitH!lff CI18KTp CHrHWIOB ll,JlJI Raznoa npoBOJIOtJRH OT raMMa-Hc
TogaHRa c BHeprHel 5,9 K8B (Fe55) IIpH HSCKOJIJ,KHX 8ffageHHHX 8HOit
Horo H8llpJilleHHH, 

2) SMIIJIHTyna CHrHSJioB OT Fe55 KaK 4JYHKUHH paccToHHWI ROJIJ1HMHPOB8H-
11oro HCTOgHHKa OT CHrHSJIJ,HoA IlpOBOJIOtJRH BitOJIJ, o6JraCTH npelqia, 

3) atxlieRTHBHoc·ori,'. ~allnol ,IIJIOCROCTR K 8JI~KTpOH8M C MHHHM8JIJ,HOI HOHH-
8aiuiel Rax' ~Y~lffl 8HOztHOro IlOTSHURBJia, ·. . 

·. ' . . . .· . .. '.,. , .. '.<'\ 

4) myw, TO .eCTJ, CROpClCTH OitHIIOtJHOro cgeTa WI.Ii Kallnoa llpOBOJIOtJRR B •.·; ,,' ..•.• •, i . ,; •·-. 

88BRCHMOCTH OT aaonaoro H~JipJmeaaa:, 

5) Bp8M8HHO(cneR'l'p CHraai10~ OT ·llwMiY8HOro nycma 8Jl8K'l'pOHOB·,O Qe
JIJ,II) onp~zte.neH1U1 CKOpOCTH npel~a R OQSHRH B03MOlEHOI ROOPitHH8THOfl 

~ • ; • - " 

TogHOCTH. 

Bo BpeMR: HCIIHTaHRfl.KBMep Ra nytJKe naoaoB HCCJienoBSJiac1, aaBnca-
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MOCTb cpeuneii 8({.tjie1,Tl1BIIOCTl1 Kat-'.ep OT aHounoro HallpHlltelllm np11 pa3.7Il'.l'i-

11Dii 11HTeHCUBHOCTU nytIBa, . 3aBl1ClU.'.OCTb npoCTpaHCTB8HHOl'O paspernemm 
KaMep OT paCCTOHHM OT CUrHaJibHOll IIpOBOJIO'lJm npn pa3JUl'll!OU aHOUllOM 
nanpaJKemm, 3aBl1CIIMOCTb cpeuHeii Koopuuna·moii TO'IHOCTH OT ·aHOUHOl'O 
naripnJKeIIl!H H OT llHTeHCHBHOCTll naua10u1ero IlY'lKa. 11pocTpallCTB81IH08 pa3-

pernemie JIBJIH8TCH 

100-----,--~----,-----:--~---, 
(7'•55JJM 

I f 

O',JJM 

10 15 

X,MM 

h!C. 2. i{oopUHHaTHBH TO'll!OCTL upeiiqJO.DOH KaMe
pu B sa.uv.c111v1ocT11 OT paccTOHHUH OT c11rHa;11,aoii 

npoDOJIO'lKII. 

Baatnefi:neii xapai,Te
p11cTmwr1 upeiicpoBUX · 
Kru.1ep. Ha pnc. 2 
upeucTaDJJeHa icoop!lll
HaTHM TO'lllOCTb 
upeii~OBOii K8.M8phl B 
3ill311Cl!MOCTll O'l' ll,]lll-
llhl upeiiciia, noJIY'leU-
11an B 3Kcnepl!M8HT8 
npu Hl!3Koii sarpysKc 
Kar,1ep. CpCUHM KOOp
l(J,IHUTHM TO'IHOCTb 
cocTaBJIReT 55 MRM· 

3TOT 'pesyJU,Ta.T 
uo CHX nop· JlBJJ.fI8TCH 

naUJIY'lUIHlvl l(.11.fI upeiiqiOBUX IWMep. 

1,0i 

)Wyroli BalKHOii xapaKT8pl1CTHKOii Km,mp 
B ttarueM 3KCilepnMeHTe ITBJIHJIOCb 
UBYXTpeKOBOC paspelilemie. TO 
ecTb ajxpeKTl1BHOCTb perucTpaIUiH 

.. 
o• 

2,2 MM 

q, 

02 

10 

X MM 

Puc .3. JixJ)eKTllBHOCTL perucTpamu1 
BToporo,cnraa.11a B upettwoBoii.Kru.epe 
B 3aBllCl1MOC,'.l'lt OT pacCTO.fIHllH MClKUY 
llBYMil TpeKaMH. 

6 

· BTOporo c11rnana c c11rnM0Hoii 
npoBoJio'lKH, itorna tJepes oztHH 
npeiiqoBUii npoMe,cyTok npoxoiuIT 
l(Be qaCT!ID;ll • .ll,ByxTpeKOBOe pa3-
pernettue onpeueJIReTCH B ocHoB
HOM llllipl'!HOH 11MITY.1lbCa C npOBO
JIO'lKll ll B ttarueM CJIY'lae COCTa:B
.11neT 2,2 MM (puc. 3). 

ttcnOJII,30B8Hll8 npeii~OBUX 
Kal\lep Il03BOJlll.110 cymeCTB8HHO 
YJIY'llllllTb pasperueimEf cn'eK'I'p·oMeT

, pa no nonepe'lHOMy' HMilYJlbCY 
· (,.,;8 Mall/c) II IlOBhICHTb'To'IHOCTb 
BoccTaHoBJieHusr BeprnHHhl coc5hITUii:: 
reoMeTpll.fl co CUBHHYTUMJ.I:'Ha no
JIOBllHY upeliqJOBOro npoMe~3TKa 

'!:-' 

f 

Clll'H8Jll,IWMH npoBOJIO'lKllMH Il03BOJIWI8 pasneJIHTb l(Ba 6JrH3KlfX TpeKa, aa
tJHHalt c paCCTO.fIHHst 0,3-0~5 MM, IJTO B HeCKO.llbRO pas Jzyqme, 'lBM B 
CJI.VtJae nponopIU!OH8JILH!iX KnMep. 

B tpBTLBff rJI8B8 ltHCC8PT8!Wll paCCM8TpllB8J:>TCst BOllpOCli cosnaHHJI 
nporpf!MM WIJI o6pa60TKH 8KCil8pHM8HT8JILHUX It8HHWC, IlOJIYtJBHHUX B 8RC
nepHM8HTSX no K-e H 7T-e paccastmm. 

IloCKOJll,KJ B 8KCnepHM8HT8X ll3M8p&1IOCL 80COJmTHOe cetJeHRe peaK
mnl ynpyroro K-e n 7T-e pacceaHHst, owra cosnaHa BhICOKo~eKTllBHaJI 
CllCTeMa nporpaMM Bli!l8JI8Hll.fl ynpyrnx COO.UTIDf. 3TH nporpaw.m BKJIDqatJT 
B ceM nporpSMM.Y npen:aapHTBJILHott wwu.TparwH co6HTID1 PRECUT , npo
rpruAMY reoMeTpllqecxoff peROHCTpYRllllll COOliTd BEST' nporpaMMY KllHC
MSTlltJBCKOro WHTllpOBSHWI COOUTIDf FIT H nporpaMMy oopaOOTKll ny'lRO
BliX sanyCKOB yCT8HOBRH ll ceaHCOB C BliKJllO'lBH!WM M8rHllTOM BEAM • 

B 8RCil8pHM8HTSX no IC-ell 7T-e paccastHHD Ilpll 8Heprllll 250 raB Ha 
M8rHllTHli8 JIBUTl,I OWIO ~8IlHCSHO OROJIO I07 SSUYCKOB YCT8HOBKH, HS RO
TOpwt Meaee I% COCTBBJIJU)T ynpyrlle C06UTWI. IlporpSMMa PRECUT'npoll3-
BOitHJIS npeitBapHTeJII,mnl OTOOp R8HltllnSTOB B ynpyrlle COOliTM, llCilOJII,
syst H8ROTOJ)li8 OCOOBHUOCTH saperHCTpllpOBSHHliX coOaTmt, KOTOpue Hexa
paKTBpHli WIJI ynpyroro paccestHHst. IC TaKliM ocoOeHHOCTJIM OTHOCstTCst sa
BW118UH08 WIH saHHlWHH08 no Cp8BH8HHD C ynpyrHM COOliTHeM 'lHCJIO ROOp
ItHHaT B K8Mepax BTOporo H TpBTLBro OJIOROB ClIBKTpoMeTpa, HBROMWISHap
HOCTL COOHTWI H T.zt. IloCKOJILRY CqJOPMYJillpOBSTb OitHOBHS'lHli8 KpllTBpl'IH 
OTOopa llOBOJII,HO TPYrtHO, nporpaMMa paOOTaJia BepostTHOCTHliM oopasoM,· 
yBeJIHqHBait cyMMapHlitt weH0MeHo.11orH'lBCRd Xll-KBanpaT coc5UTWI B S8Bll
CHMOCTH OT ljl{CJI8 ll CHJili HexaprutTepaux lJ,]lfl ynpyroro COOliTll.fl llPllSl!a~ 
ROB. Be;rnqllHS Xll-KBanpaT saTeM llCITOJIL3yeTC.fl lJ,1lfl OTc5opa KaHztmtaTOB 
B ynpyrHe COOliTWi. Ilpll 8TOM ooecne'lllB88TC.fl coxpaH8Hll8 ynpyrllX cooa~· 
Tmt C BepostTHOCTbD,OJIHSROA K eitHHHite. 

Ilo nporpaMMe PRECUT owra o6pac5oTaHa Best HMeBWW!Cst CT8THCTH
K~. lCo~HitllBHT OTOopa B cpeztHBM COCTallll.11 4,3; eqqieKTW3HOCTL coxpa
HBHHst IlOJIBSH!iX CO®Tllil paBWJJI8CL 99,6%.Ha oopaoomy 'onuoa MBr!IllTHOil 
JIBHTli (20000 co6HTm!) HS 3R'vf CDC-6600 Tp800B8JIOCI, 5 MllHJT. BLtxou
Halt HIIWOPMa!Ul.fl SaIIHCllBaJiaCL HS M8rHHTH,YD ~eHTY B OpHI'llHaJibHOM qiop
MaTe. 

EltoR-CX8Ma nporp8MM!:,1 reoMeTpHqecKoil peKOHCTp,YKLtllH co6UTm! BEST 
npHBezteHa Ha PHC. 4. B K8'l8CTB8 llCXOitHOil llliqJOpMBI{Hll OHa llCilOJU,syeT 
co6aTWI, oTo6paaUHe nporpaMMo! npeitBapHTBJII,Ho! WHJII,Tp~Hll cooaTHff. 
YnpaMIUl!QruI nonnporpm:Ma MAIN BU31lll88T CJieUYDt!UIB nounporpaMMII: 
INREAD - 'lT8Hli8 KOHCTSHT C KapT, RD - C'lHTlillaUHe M8CCKBa naam,ix 
C M8rHHTHOff ~BUTH, TRACK - nounporpa.'.!Ma, opraHHSY1'.11JiruI neKoltllpOBKY 
HH~PMBlmH, noHck TpeKoB H BoccTaHriB~eHlie npocTpaHCTBeHHHX "BMoK", 
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PHC. 4. MOR-CXeMa nporpaMMU reoMeTpHqecROll 

peitoHCTpY!tl.llll'I co6UT11H. 

a TaI{~e san11cb OT06-

pa11HHX RaHn11naTOB 11a 

BHXO UHYIO MarHl'ITHYIO 

JieHTY lJ,JI.fI UaJibHeiillle

ro auaJI11sa. 

,UeKo nHPOBita RO

opmrnaT nponopu110-

11aJio11ux 11 npeiiqioBI,1x 

KUMep ocymecTBJtfleTCR 

nonnporpaMMUMH SORT 

11 SORTDC • IloCROJibKY 

B npeilc])oBHx RaMepax 

cymecTByeT JICBo-npa

BBR HCOUH03HBqHOCTb 

B onpeueJiemm ROopnmmTbl qBCTI!Ull OTHOCl1TCJibHO c11r1IaJibHOii npoBoJioqKH, 

nonnporpaMMa. FLINT npoU3BOUl!T BllUeJIClll!C 11 ycTpaaeH11e TUR 11aa1mae

Ml,IX "sepKBJibllb!X" ROOPUHIIBT. 3Ta npo:u;e;zypa II03B0Jm.na s11aq11TeJibHO co

RpUTllTb ROJIHqecTBO JIOlKHblX TpCROB l! IlO,IUIJITb KU~eCTBO BOCCTUHOBJieHUR 

co6uTHii. 
I1011cR ll qJHTl!pOBUHl1C TpeROB MCTOUOM HBl1MCHbllll1X RBanpaTOB BblllOJI

HRIOTCR rronnporpB!v!MUMH FIND 11 LINET • TpeR11 11ill.YTCR no c5JIORUM cneK

TpOMeTpa l!C3aBHCl1MO B X-, 11 Y-npoeRUl1RX. IlpOCTpUHCTBe!IHOe conocTBBJie

llllC TpeRon ocyu1ecTBJIRCTCR nonnporpaMMoii ATTACH. 

PeKOl!CTpyIUll!JI "m!JIOK" 113 TpCKOD npOl13DOU11TCR B nounporparm.mx 

PAIR , LOOP ll COPLAN • flpll 3TOM TpCRll, COCTaBJIRIO[I{HC npocTpaHCT-

BCHHYIO "Bl1.Jmy", UOJilKHU YUODJI8TBOpJITb pJIUY reoMCTpllqeCirnX 11 Rl1HCMUTll

qecRl!X Rp11Tep11en. 

,l].JrJI HBUC.lKl!Oii peROHCTpyR11;Im C061:lTllll IIYll\HO 3HUTb napaiieTpU npe

o6pa30BUHUR 1wopu1maT ll3 CllCTCM ROopummT OTUCJiblll:lX RUMep D 06ill.YIO 
CHCTCMY ROOpUllHUT cneRTpOMCTpa. Hcxonuue BCJil!q111IH 3TllX napaMeTpOB 

onpeneJIRJOTCR npll o6pa6oTKe ceaHCOB c BHRJifflCHHUM MariillTOM cneUl!aJib

HOii nporpBMMoil BEAM u no reoues11qecR11M 11a1v1epeH11RM. OnnaKo B xone 

3RCnepl'IMCHTa MoryT npo11CXOUl1Tb H8IJJIBHl1pye~11,1e CMC[I{CHl'IR OTUCJiblil:lX Ra

Mep. IlonnporpaMMbl DIDFIX ll DIDRES yq11TlffiUIOT CM3Ul!Hl:le· C TaRl!Mll. 

CMC[I{CHHRMH 1!3MCHCHHR napaMeTpOB npeo6paaoBU1!11R ROopn11HaT npu pa6oTe 

nporpaMMH reoMeTp11qeCROH peROHCTPYK!l11l1. 

Iurner,mTnqecRoe ip11T11ponamie co61:lTHii, 0To6pa111mx nporpBMMoil .reo

MeTp11qecRoii pCROHCTPYK!lll11, IIpoU3DOUllTCR C yqeTOM orpaHHqeIrn~, H~!l, 

wmaeM!lx saKoHUMll coxpaHen11R ::mepr1m 11 11MnyJioca Ha ynpyroe pacceR- -c 
. .. 

Hl1C. Ilp11' qJl1Tl1poBBHl1ll uonycRaeTCR, qTo · 3JICRTpOH MOll\CT 'ncnyCTJ.ITb _r•ai.i-. 

MB-RB8HT 1ip11 npoxolKneuirn qepes BemecTBO cneRTpoMeTpa B 11a11paMeHnH 

CBOero ,IlBlD!teHlUI. 
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OKoHqaTCJibHl:lii OT6op ynpyrnx coc5HT11ii OCY[I{CCTBJIJIJICR no BeJil1'lUHe 

xu-RBanpaT coc5uTWI u aHepr1rn 113.JIYqeH11oro cpoToHa, orrpeueJIR10m11xCR B 

peayJibTaTe qJl1Tl1POBBHl:!JI co6HT11ii, no z -Roopu1rnaTe BOCCTUHOBJICIIHOii 

BCplllllHlil B3Ul1MOUCiiCTBHR B MHIIICHl1 ll no BCJIJ1q1111e HOpMBJil'J30BUHIIOll aMnJIH

TYUH l!MnyJioCa OT qepeHKOBCKoro JillBHCBoro cqeTql!Ka. 

Ilo nporpaMMBM reoMeTpl1'1CCROii peROIICTPYRil;llll 11 Kl1HCMUTl'JqecRoro 

Ql1Tl1pOBBHl'JR C061:lTl'JH 6HJI OTpa6oTaH necb 3RCnepl'!MeHTBJibHblll M3TCpl1aJI )I 

6HJIO BHllCJICHO OROJIO IO T!,ICflg COOOT!ill ynpyroro 7T-e pacceRHl1R n 

3KC!Iepn1.1e11Te Ilpl'I 3Heprl'll1 100 raB, OROJIO 14 T!lCRq co6ilTl1ii TT-e pac

CeRHl!R l'I OROJIO 2 T!,ICRq co6ilTl1ii K-e pacceRHl'JJI B 3RcnepUMCHTUX np11 

3Heprl'Jl1 250 raB. 
B •rnTBepTOii rJiaBe paccMaTpHBaeTCH npoueeypa mlql'JCJieHHR nonpa

BOR R UH@lepeHUl!UJibHOMY ceqeHl'JIO, l13MCpeHHOMY B 3lterrepuMeHTe, Oll11Clil

BBeTCR n11ql'JCJienue :;iJieRTpor,iarm1THHX cpopM!paRTopon 1mo11a 11 nH011a, npo

BonHTCR o6cy;~nemrn noJiyqeHHHX peayJibTUTOB ll Cp3BHeI!11e nx C Teopneii. 

Jl,rr,fI Toro, qT06u noJIYqnn nn@lepeImm1JI0Hoe ceqemrn ynpyroro pac

CeRHHJI, 1Ie06XOUl'll,IO 3HUTb pacnpeneJie111rn OT06pamrux co6llTHll B 3UBl1Cll

MOCTI! oT RnanpaTa nepenannoro m.my.Jioca, no.JI11oe q11cJio Raonon, npornen

IDl'IX qepea YCTBHODRY, l'I ROJil'JqecTBO 3JICKTPOHOB B Ml!llleHn. KpoMe Toro, 

Heo6xon111.10 np11HRTb no BHnMaHne paairnqHHe qiHa11qecR1rn l'I annapaTypnue 

8ql})CKTlil, ROTOpile BBO!lJ'ITCJI B ¢opMe nonpaBOR R quCJiy ynpyr11:x co6ilTl1ll 

l'I R q11CJIY ny~OBilX qacTl'IU. Ilonpamm J!DJIRIOTCJI BBlitHilM acrreRTOM 8ltCile

p11MeHTa, nocROJibRY Cl!CTeMUTl'JqecRaR omn6Ra B ROHeq110M pe3y.JibT8Te IlpJI

MO 3UBl1Cl'IT OT ToqHOCTl'J DJ:lq11CJiemm nonpanort. ncero 011.JIO yqTe110 OROJIO 

15 nonpanoR, qaCTb U3 ROTOpl:l:X 38Bl!CCJI8 OT q 
2 ' upyrHe BXOUHJil'I B Bll-

ne noCTORIIHOro Ml!Olll.HTCJIR. 

Hal'!60Jib!JHlMl'J ll3 rronpanoR, He 38Bl'JCR[I{l1X OT q 
2 ' RBJIRIOTCR paccqu-

TBHIIUR Me To UOM MoHTe-Kap.;rro nonpaBR8 Ha pacnan1i1 nyqKODbl:X ItaOIIOD 

(1,5 :!:. 0,1%),a TaI~"Ke paCC'lliTa.HHHe Ha orone 3KCIIeIJIDIICHTaJil,HlilX ,Ila.HHlilX 0 

Kao11-RnepHUX ceqe111'1RX B3UHMoneiiCTBl'Jll/3 U 06 H3BeCTHOM ItOJllflleCTBe Bente

CTBa B MHmem1 n cneKTpoMeTpe nonpanRH na norJiomea11e B BemecTne 

cneRTpOMeTpa ny~OBlil:X ItaOIIOB (2, 9 :!:. 0,1%) l'I BTOpliqHilX KUO HOB 

(4,1 :+- 0,1%). 
· Cpen11 ·rronpanoR, aanHCRmHX OT q 2 , 11aH60JiomnMn RBJIRJOTCR: pantta

llHOHHaR nonpaBR8,(0T 4,2% no 9,7%), npencTBBJIJIIOl!laR co6oii BRJian B 

3RCnepl'!Me~TaJibl!Oe ceqe1111e rrpouecca K-e pacceHH'R HeonHO!pOTOHHblX·UH

arpaMM,)1,, paccql'JTUHHBR B COOTBCTCTBIUI c pa6oTOii 
4< neaqqieKTllBHOCTb 

nOl'JCRB C06b1Tl'Jfi. (OT 2,7% no 2, 9%), pacnaUH BTOpl'lqllilX KBOHOB (OT 1,5% 
no 2,1%). YqeT noTepb aneprl'll1 BTOpliqHHMl'I 3JieKTPOHUMl1 na TOpM03HOe 

113.JIYqeHl'Je.B nemecTBe MHllleHl'J l1 cneKTpOMCTpa Ilp0ll3BOU11.JICR llpl!-BHql'JCJie-
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HHH TeopeTHqecKoro ceqeHHJI, oEHnaeMoro l1)ISI roqeqHoro Kaoua. reoMeT

pHqecKas ueaqxpeKTHBHOCTb ycTaHOBKH MeHReTCR OT 0,0% no I3,I%. 
KBanpaT qJOIJMpaKTopa KaOHa Wllil llHOHa B 38BHCID.r.JOTH OT KBanpaTa 

nepeuauuoro HMIJym;ca noJzyqaeTcJI npH neJieHHH aKcnepHMeHTWII,Horo nHIP

~epem.tHWIDHoro ceqeHHJI C yqeTOM Bcex nollp8BOK Ha COOTBSTCTBYlJ!!lee 

TeopeTHqecKoe olil!:uaeMoe ceqeHHe l1)ISI Toqaquoro Kaoua WIH nHoHa 

I 21
2 

2 2 F (q ) =, (d6/dq )exp /(d6 /dq )point. 

IloJzyqea!We saaqeHHR RBanpaTa qiopMfirutTopa K""-Mesoaa npHBeneuu Ha 

PHC. 5. 0mH6KH SIBJlRllTCJI KOM6HH8IU[eff CTaTHCTHqeCRHX H CHCTSMBTHqec
KHX omH6oR. 

MHHHe annpOKCHMHpOBaJIHCD O!lHOilOJIJOCHUM BHpazeaHeM 
2 · 2 

IF (q2)1 = (1 + k <r2 > q2). (I) 

jFkl 

1.2~------------~ 

o.e 
2 

0,4 

0 0.04 0,08 0,12 

q 2 (r3BtCJ 2 

PHc. 5. 3RcnepHM8HT8JIDHH8 suaqeHHJI 

KBanpaToB qiopMpaKTopa K""-Mesoua B 

SBBHCHMOCTH_OT q 2• Cilllomuoff KpH

BOI IlOKBSaHU ~HTHpoBBHHHe SHaqe

HHJI, noJzyqeHHHe npH annpoKCHMm:tHH 

uaHHllX C HOPMWIH8m:tHeff K r,o llpH 

q 
2::o. tl>H'l'l!pOBBHHe naHHHX 6ea Hop

M8JIHSm:tHH (mpHXOBBR KPHBM) naeT 

BOJIHqimy panHyca Ka_oaa (0,65 ± 
i0,I5 ~M) H aaaqeHHe KBanpaTa 

~OPMl)aKTopa (I,07±0,09) npH 42=0. 

IlpH ~HTHpOBaHHH HCll0JID80BaJ.laCD 

llOJIHaJI MBTpm:ta omn6oK, nHBrOHBJI&

HHe MeMeHTH ROTopofl npeuCTBB

JIJD'.)T co6off KBanpara no~HUX omH-

6oK. CHCTeMaTHqeCRHe omH6RH 

MSKCHMWIDHHM o6pasoM no~OEHTeJII,

HO CRoppeJm:poBaHll Mezey BCSMH 
napaMH Toqex. 

3neRTpOMBrHHTHHff paltl{yc Ir-
M88OHa ORaSaJICR paBiillM 

<rK~>1f2 = 0,53 ± 0,05 ~M. 

~llTHPOB8HHUe 3HaqeuHR ~OpMl)aKTO
pa noxasaHH CilllomuoB RpHBoA Ha 
PHC. 5. IlpH YTpOSHHH CHCTeMaTH
qecxoff HeonpeuMeaaocTH B nau

HUX panayc xaona noJzyqaeTCR pBB
HHM (0,54 ± 0,07 ~). Ham pe
sy~DTaT npeucr~eT co6oA nep
Boe HSMepenHe sapsnoBoro paw

ca K""-Mesoua H MOEeT 6HTb CpBB
nea c npeucxasaHHJIMH MoueJm:BeK

Topuoff llOMHHaHTHOCTH (0,58 ~M) 
H reoMeTpHqecxoff t<IOll~ pacces
mm anpouoB 'ly-Hura ( 0, 54 ± 
± O,I4 tl>M). 

3JieRTpOMBrHHTHHi <popMpaKTOp 7T--Mesoaa H8M8J)J11ICR B ynpyroM 

IO 

r - ,I 

TT-e pacceamrn !Ipll :meprm1x roo raB u 250 raB. IuiaupaT q10pMqiaKTopa 

11110118 armporrcm,rnpoBam:JI BUpHlR8HllOM {I). Ha pnc. 6 llpl!D8!l8HU ll8Hl!Ue 

no qiopt~BKTOPY Ill!OHa' no;ryqeu-
v.-------------, 

0,8 

IF.. 1
2 

.0,6 

0,4 

0,2 

,o 0,02 '0,04 0,06 0,08 0,10 

q 2 <r3a,ci2 

uue B :mcnep11MeHTe npu a11eprm1 

250 raB. 3.JreKTpoimruaTuuii pazm

yc 7T--M830H8 IlOJIY'lMCR paliHUM 

<r.}->1/2 = 0,66 ± 0,03 '1iM • 

QHTllpOBBHHblB 3H8'l8HUJI qJOpl,lqlaKTO

pa npllBeneuu CilJIOlllHOii KpHBOH 118 

pllc. 6. Ham pesyJl1,T8T MOlKHO 

cpaBHHTI>, nanp11Mep, c ll3Mepemm

Mll 38pJI!lOBOro P8!lllYC8 Illl0!18, Bbl

lIOJIHBl!Hl,'Mll Ha BCTpe'lHUX 3;re'TJOH
Il08HTpoHHblX IlJ'lK8X B ORSAY S ·. 

(0,68 + O,OI <1.>M) n B HOBOCl!6Up-
. 15;- ~ 

CKe' (0,61 + 0,04 '.J1M). 

OuHoBpCM;HHOe; U8Mepe11irn' yn-
Pllc. 6. 3KcnepliMCHTMI>HUe suaqe- pyroro paccea11m1 nlloIIOB u Kao-

HHJI irnaupaTOB q>OptqiaKTopa 7T-- HOB Ha BTOMIIUX aireRTpoHax npu 

M830H8 B 38BllCllMOCTl! OT q 
2 

• ~U- . aaeprUH 250 raB Il03BO.nH8T rrpo-

TUpOBBl!HllB sua'!eHllJI q>OpMIJaKTopa BeCTll npm,me 8KCnepUM8HT8JibHOe 

Ilpll anrrpoKCHMaillfll C HOpM8Jill8ElUHBH cpaBHBHlle.nx MBKTPOMBrHllTHUX 

no~asaaH CllJIOmuoii KPHBoii. Upn cim- pasMepon. Ilono6Hoe ·CpaBHenue 

TllpOBBHHH llBHHUX 6es IIOPM8JIU88UHH . Il08BOJifI8T ycTpBHllTb' B08MOlKHbl8 

(mTpMXOBa.H KIJHB8.1I) paunyc IlOJzy'laeT- aeyqHTUB88MU8 CllCTSMBTH'IBCKlle 

CR paBHUM (0,60±0,08 OM), a qJHTH- Olllll6KH, ROTOp!rn MoryT np11cyT-

POBBHH08 ::maqe~lle. KBB!lpaTa (p()pt1- CTBOBBTI, B llHl[llBllllY8JII,HUX pe-

qlaKTopa npu q =0 paBHo (0, 97 ± sy;rbTaTax. YcJiomm per.mTpailHll 

± 0,04) • co6HTllH .7T-e u K-e pacceHHllH 

6UJIH, IlO'ITli llOJIHOOTb!O Hl[8HTU'lHU. Ilpu ana;r11se uanuux na o6a Tuna co-
6UTI!ii H8KJIBUHB8JillCb Ol[HHaKOBble KpHTepuu OT6opa. OCHOBHble rronpaBKH 

K l[HqxIJepe~U8JII,HUM C8'l8HUJIM M8JIO OTJIH'la!OTCW ll)UI 71-e H K-e co6ll

Tllii U B OTHOlll8Hllli ceqeullii, B OCHOBHOM, B88HMHO KOMne11m1py1DTCJI. Ilo 

HaJIIUM OU8HK8M,06IqaJJ>CllCT8M8TH'l8CKaJI ueorrpeueJieHHOOTb, OCTBIOUIMCH B 

OTHOllleHHll ceqeullii' ne rrpeBHlllaeT ±I%. 0THOlll8Hll8 KBanpaTOB qJOPMPaKTO

pOB K80H8 ll IlHOHa npeuCTaB.J.18110 H8 puc ... 7. Oum:6Kl'I, B OCHOBHOM, onpe

ueMJOTCJl ,CTBTl-\CTl'IKOH K-e C06UTHii.11pH qJUTUpOBBHllU aToro OTHOm8HllJI 

IlJJRMOff JillH~eii (BepXHJIJI IlpJIMaJI na pllC. '7) IIOJzy'laeM ll)UI pa3HOOTl1' 

KBauparon pauuyco~ n110Ha·.H Kaoaa.: .. · · 

<r;,2->-<.~~>= o,rn _± o,os cJ?~l • 

II 



\4 

ff(f . . . l-t-1-h-l=d 
0.B 

B pa6oT/?I qiopM

wmcrop IlMOHa annpOKCH
MHJ)OBEUICSI COBM8CTHO B 
06.naCTH -IO< q2< IO 
(faB/c)2 M8TOitOM, CJia-
60 SllllHCSI!IIHM OT Teope
THqeCKHX MDne.nea~ IlpH 
8TOM 6.wro llOJIYqeuo 
suaqeuHe RBaztPaTa pa
wca nHoua (0,47 ± 
± 0,02 ~~). HcnoJIJ,-

0.04 0.06 o.os 0.10 sya uam pesym.TaT Il,1IJI 

.: q
2 

cr:ia,c,2 pasHOCTH RBSztP8TOB 

0 0.02 

PHC. 7 • 0 THO,!Il8IU!e KBa ztP8TOB qJOpMpmtTOpOB paztl!,YCOB DHOH8 JI Kao-
Kaoua 'H nHoaa. · · aa/yPesyJII,TaT pa6o-

Tli 7 , MOllHO cneJiaTh 
O~emty It)lll SSpliilOBOro pawca K"'"-Mesoua. B 8TOM CJIYqae RBanpaT pa-
WCEl xaoua DoJIYqaeTca p8BHUM (0,28 ±0,06 ~). qTo .xopomo.corJia
cyeTCSI c sxcnepHMeHTSJII,Ho HSMepeuHUM pawcoM xaoua •.. · 

• B saii:Jmqeuaa cqx>pMJJilfPoBaml ocuoBuue BHBonu nHccepT~Hoaaoa 
pa6oTu:· · · · · 

I. ,-

I. IlpeitJiozeu, _paccqHTau H _nocTaBJieu axcnepHMeHT no asyqemfu wreKTpo
MarHHTH!iX q,opMf>axTopoB xaoua H naoim B OllllTax no ynpy:roM,Y K-e H 
7T-e paCCeHHHI) DpH 8H8prHH 250 ran. 

2. Cos·naa onuon.neqeBofl MarHHTHilft cnexTpoMerp, cocrosnrnrl Jis npefl<Ix>
BliX H DpollOp!UiOHSJII,HWC KaMep, qepeHKOBCKHX H CUHHTHJL11RlUIOHHUX 
cqeTqmtoB, Il,1IJI 8KCD8pHM8HTOB -DO ynpyroM,Y K-e H 7T-e pacceHHHD 
npa aaepraH 250 raB. 

3. IIpoBeneuu Il8'l'aJihHlie HCCJl8ItOBSHHJI xapaRT8pHCTHK npeflqJOBliX KaMep. 
KoopztHHa'l'HSH Toqaocu ztPelqx>B!ix KaMep, DOJIYqeauaa B axcnepHMeHTe, 
COCTllllJIJl8'l' ,55 MRM, . qTo JIBJlf18TCJi. JIYqmHM MlfPOBJlM Il0C'l'H8HH8M 
Il.1IJI ztP8lqJOBUX KaMep. B 8KCD8pHM8,H'l'e_ BD8pBUe 6.wra ocymecTBJieua 
perHcTpa,xum IlBYX qHruanoB .c onuol, CHrHMhuofl npoBoJioqxH B ztPeff
WoBHX xi:1.Mepax-:. Bwro ,llOJIYqeao IlBYX'l'p8KOB08 paspemeHHe, paBH08 ,'\ 
2,2 MM~' " ";. . . , · ~ ·' 

4. CosnaH'a. CHCTeMa, llpOl'p8MM o6pa6o'l'KH IlSHHilX Il,1IJI 8KCD8PHM8H'l'OB no 
'TT.-e H #~e :P!iccesi1,1HD npn aueprHJU; IOO raB R 250 raB. IlpoBeneaa 
C'l'a'l'HC'l'Hqecxaa o6pa6oma naam,tx, DOJIYq8HaI,IX B 8THX 8KCD8pHM8HT8X.: 

5. BnepBse usLiepea· BJI8KTpoMarHH'l'Hlift paitHyc It"-Mesoaa: . 

<rt-,>1/2= 0,53 ± o,os ~M. 
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HsMepeHH8 BIDIOJIH8HO B llpRMOM OllllTe no ynpyroM,Y K-e pacCeHHIDO 
npH aueprHH 250 raB. 

6. B axcnepHMeHTax no ynpyroMY TT-e pacceamui npH aueprimx IOO raB 
H 250 raB CYllt8CTB8HHO YT0 1IH8H 8JI8KTpOM8r!IH'l'HIDi paitHyC 7T--Meso
na. HsMepeHHe npH aueprim 250 raB (6oJiee Toquoe) naeT BeJIHqirny 
pawca mrona: 

< r#.:)/2 = 0,66 .± 0,03 «iM. 

7. B OIIIlT8X DO ynpyroM,Y pacoeHHID'.l K80HOB H llHOHOB Ha 8JI8K'l'pouax llpH 
imeprim 250 raB HSMepeuo O'l'Home1rne KB8ztP8TOB 8JI8KTpoMarHHTHllX 
qJOpMpmtTOpoB K80Ha H DHOHa. 3TO Il03BOJIJl8T OB8CTH K MHHHMYMY BOS
MOlltHlle ueyqHTW388Mll8 CHCT8M8THqecKH8 OWH6KH 8KODepIDl!eHT8. )v.IR 

pasHOCTH KBSztPSTOB panHJOOB DHOHa H Kaoua IloJzyqeuo: 

<r2>-<r.2>== O,IB + 0,06 ~ • n- K- -
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