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Paaee HSMe·peHHli noTepb liMnyllbca (sHeprmi) aa HOHH3BUH!O n nnoTHbiX cpeaax 

npOBO):IHnHCb C UOMOIUb!O KBMep 8HnbCOHa, <jJOTorpa<jJH'ieCKHX SMYIIbCHl! H CUHHTHnnRUHOHHhiX 

. Ill 121 
H KpHCTannH'ieCKHX C'ieT'iHKOB (eM,, HanpHMep, 0030phl llpal!ca 1955 r, H <l>aHO 

1963 r,), 

B aacToll!Ueil paooTe H3MepeHHli nponeaeHhl c noMOIUbiO noporonoro raaonoro 'iepea

KoncKoro•c'ieT'iHKa no nopory Hany'ieHH!l BanHnona-qepeaxona. 

Uenb aacToll!Uelt paooTht aaxnro'ianacb n TOM, 'iTOOht HSMepHTb noTepH HMnynbca 

OhiCTpbiX 'iBCTHil pa3HOrO COpTa, HMeiOIUHX OAHHBKOBYIO CKOpOCTb 0 C UOMOL!Ib!O OAHOl! H 

TOll me SKCnepHMeHTanbHOit YCTBHOBKH H CpaBHHTb HX C TeOpeTH'ieCKHMH, 

lloTepH HMnynbCB UHOHOB H3MepMHCb B mii):IKOBOAOpOJ:IHOH MIIWeHH (11,7±.0,06) rlcM
2 

II UHOHOB II MIOOHOB - B yrnepoae, TOniUIIHB II nnoTHOCTb KOTOporo COOTBeTCTBeHHO paBHbl 

(82,81..:!;0,06) rlcM
2 

11 (1,6562±.0,0008) r/cM
2

• 

llonomHTenbHble UHOHhl (HnH MIOOHbi) Bhl):lenltnHCb H MOHHTOpHpOBanHCb TeneCKOUOM 0 

/3/ 
COCTOlliUHM H3 ):IH<jl<jlepeH!lHBnbHOrO ra30BOrO qepeHKOBCKOI'O C'ieT'iHKB H 'ieThlpeX 

CllHHTHnnll!lHOHHhiX C'ieT'iHKOB S I , S 2 , (pHC, 1), 

lloporOBblil rB30Bhll! qepeHKOBCKHfi C'ieT'iHK fl 
141 

BKniO'iancg Ha COBUB):IeHHli 

BMeCTe C MOHHTOpHhiMH B CXeMY N' , liMnynbCbl c KOTopolt noaaaanHcb aa cxeMy 

connaaeaHil N BMeCTe C HMnynbCBMH OT MOHHTOpHOit CXeMhl, 

BnoK-cxeMa sneKTpoaaoli 'annapaTyphl noKaaaaa aa puc, 2, 

nn!l yMeHbWeHH!l npHMeCH MIOOHOB B llHOHHOM llY'iKe H UHOHOB H ll03HTpOHOB B MI0-

2 2 2 
OHHOM nepea S 

4 
noMemea <jJHnbTp 41U r/cM (270 r/cM anroMHHH!l H 160 r/cM 

>:<eneaa), 

TanH'iHaR KpHBa!l oTHomeHH!l CKopoCTH C'ieTon N /M n aanHCliMOCTH OT aanneHHR 

STllneaa B C'ieT'iHKe fl UOK838H8 HB pHC, 3, H Anlt C'ieT'iHKB , n - liB pHC, 4, 

Ha puc. 5 noxasaaa aanHCHMOCTb cpeaaeli s<jl<jleKTHBHOCTH perHcTpanHH nHoaon C'ieT

'iHKOM n OT ):IBBnaHH!l STHneHa B HeM, KpHBBlt 'a' - ):ln!l UHOHOB, KOrAB HB ny'iKe HeT 

nornOTHTenlt, Kpanan 'a' - ann nHoHon, ~:oraa aa ny'ixe cTo<Ina maaKonoaopoaaan MHWeHb, 

3 



DpH~CM AnSI T8KHX HHOHOB, KOTOpWe 38perHCTpUpOB8HW MOHHTOpOM1 HO He npOB38HMOAeii-

CTBOBanu HAepno B nornoTnTene, 

AHanoru~Hbie 3KCnepUMCHT8nhHbie KpllBWe 5wnu nony~eHW Ami UHOHOB H MIOOHOB 

c yrneponawM nornoTHTeneM 11 5ea aero. 

Cpenuue HMfiYnhCbi ~acTuu u: cpeAune noTepu HMnynhCa B nornOTHTene 5wnu aw~u

cneH.bi C HOMOlllb!O COOTHOlliCHUii: 

P=mi'I(S' 

dP 

dx 

PI 

X 

-~ 

l1) I 

P2 +:o 

( 1) 

(2) 

rne m pI H P
2 

- COOTBCTCTBCHHO M8CC8 H CpeAHHe HMnynhCW '18CTHU1 H8A8!0ll1HX 

Ha nornoTHTenb u npow~Awnx ero; X - Tonmuua nornoTHTensr; '1 - cpennee aaa'lenue 

paanocTu KBanpaTa noxaaaTensr npenoMneuusr u enuuunw Ansr 3THneHa B o5nacTH cneKTpanh-
2 0 

rrp11 Aaaneuuu 1 Kr/cM u TeMnepaType 22 C, paauo
2
e Ansr 

S'- 3KCTpanonBAHOHnoe Aaaneuue aTnneua B Kr/cM npu 

·HOM ~BCTBUTenbHOCTH C~eT~HK8 

A8HHOrO C~eT~HK8 13,4•10-
4

, 

TeMnepaType 22°C. 

norrp8BKH "f. 11 B OCHOBHOM 38BHCHT OT nnOTHOCTH BCpOHTHOCTH paCrrpeAeneHHSI ~ac

THU no HMnynhcy. B aallleM axcnepnMeHTe BKnaA aTux nonpaaox B cpenuue noTepu HMnynb-

ca He .npeBwlllan 1%. nonpaaxa "[; " y~nTwBaeT BbtTecueuue aoanyx.a nornoTuTeneM, a 

T8K~e HanH'!He CTeHOK y ~HAKOBOAOpOAHOH MHlliCHH, 

no 3KCnepHMCHT8nhHblM 3H8~CHHSIM Y =- fn ( 1 - £) 1 KOTOpble Morna 5b!Tb onHC8Hbl 

nuueiiuoil <jlyuxnueii Aaanennll, MeTOAOM uanMeHblliHX xaanpaToB 5htnH npoaeneHbi npS!Mbte, 

no TO~K8M nepece~eHHSI 3THX npl!Mb!X C OCb!O a5CUHCC HaiiACHbl 3KCTp8nOnBAHOHHbie nopo-

roBLie naaneaHsr. 

B Ta5nune npuaeneubt Bbt~ncneuHbte cpenuue nMnynbCbi ~acTun ny~xa n cpenune noTe

pH HMnynhCa B ~HAKOM BOAOpOAe H yrnepone AnSI lT+ H f.'+ -MC30HOB, 

YK838HHblC B Ta5nnue OlliH5Kll BKni0~8IOT CT8THCTH~eCKl!C OWII5KH H HeonpeneneHHOCTH B '1 o 

6 o , TeMnepaType u naaneuuu sTuneua, aTMoc¢epHoM nasnenun u cny~aiiHbiX coana-

ACHUl!X, 

Ha Ta5nHUbl BHAH01 ~TO SKCnepUMCHTanbHblC cpeAHHe noTepH HMnynhCa 1T + H f.'+ 

Meaouoa B yrnepoAe AnH PI m = 22 B npenenax Ollln5ox coananaroT Me~AY co5oll u cooTaeT
/5/ 

CTBYIOlliHMH TeopeTU~eCKHMH Bbl'!HCneHnSIMH 

BnaronapuM B.TI.3penoaa aa noneauwe coaeTbi u o5cy~eHHSI. 

4 

lJ} 

:Jj ' ., . '/ 

} 
i 

;: 

A 

~ ... · ~~~ I 
1(1 
I, ) 

.~ 
.'I 

~ 
I 
\ 

I 
~ 
I 
I 
! 

' .. ! 

j• 

Ta5nn!!..,.!!__ 

dP Mas • c 
-1 

P, M:m/c P2Maa/c dx :\"~·CM-2 

3xcnepUMCHT Teopug 

TII!OHbl. 
)i(l!AKHil 3189,0:!:..24,4 3134,5:!;.23,8 4,62 :!:. 0,18 
BOAOPOA 

TIHOHbl, 
3174,4:!:_24,4 3009,4 ±.22,7 1,991±_0,041 2,001 

YrnepoA 

--
M!OOHbl, 

2459,0:!:_17 ,6 2296,5:!;.16,6 1,960:!;.0,052 1,997 
YrnepoA 
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Pnc. 1. Pacnono>Keane annapa:rypbi na ny'!Ke. 

a. a. s. s,s, s.. a.n. s.s.s,n 

M N M N 

Pnc. 2. BnoK-cxeMa aneK:rpoanoi! annapa:rypbr. 
ClleBa - JlllSI MIDOHOB, Cnpaaa - JlllSI llHOHOB, 
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.QoSAe><we 3m«A!><Cl (Kf1c,.,•) 

Pnc. 3. 3aancnMoCTb CKopoc:rn cqe:ra m1onoa oT Jlaanennst 
:3TIIlleHa B C'IeT'IHKe n. CpeJlHIIH IIMllyllbC UIIOHOB 
paaen 3,19 faa/c H AP/P= 0,01. 

N/M = < n s s s s n )/( n s 
1 

S
2 

S
3 

s.>. 
I 2 3 4 . • 

naaneHHe,paBHoe HYlliD1 COOTBeTCTByeT STMOC~epHOMy JlHBlleHHID, 

lljM 
l.G 

as 1 
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JlobAe><ue 3m,.•e><<1 (Krfc.,•) 

PHc. 4. 3aanCHMOCTb CKopoc:rn C'IeTa qac:rnu o:r Jlaanennst 
:3THlleHa B C'IeT'Il!Ke n. C'IeT'IIIK nac:rpoeH Ha yron 3°30';!:.20' 

N/l.l={ns s s •: )/( s s s n ) • 
I 2 3 I 2 3 

Cpennni! IIMllYllbC 'ISCTIIU paaeH 3,19 raa/c, "'p /P = 0,01. 
11 yrnoaast pacxonHMOCTb 6 Mpall. C:rpenKaMn yKaaaHbl 
MSKCHMYMbl pef'IICTpSilliii 71+ , jL + - Me30HOB II U0311TpOHOBo 
llynKTHpnast KpHaast npoaeneaa a Macw:ra6e, yaenn'IeHHOM 
a 10 pa3. 
naaneane, paBHOe HylliD, COOTBeTCTayeT STMOC~pHOMY JlSBlleHHIDo 
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Puc. 5. 3aaHCHMOCTb cpe.llHeii s~PIPeKTHBHOCTH (f) pera
CTpaUHH HHOHOB OT .[laaneHHH STHneHa B cqeTqHKO n. 
Hyn&.no oca a6cuacc coOTaeTcTayeT 1 Kr/c~. X- a .lle
neHHHX MaHoMeTpa (30 .[len. = 1 Krtcif), Kpaaag ·a• - 6ea 
nornOTHTenH H8 nyqKe, KpHBBH •a• - HB nyqKe *HllKOBO.[lo
pOilHBH MHWOHbo 
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