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/1 2/ 
TeopH.SI p83BHTH.SI aneKTpoHHO-IjloTOHHblX liHBHel!: 

1 
ll03BOll.SieT1 B OCHOB-

HOM1 npocnenHTb TOllbKO HeKOTOphle cpenHHe xapaKTepHCTHKH KSCKanaoro 

npouecca H oueHHTb ~ll~KTYSUHH npononbHOro p83BHTH.SI liSBHH llpH He60nbWHX 

/3/ 
STOMHbiX H6MepaX cpeabi 

C llO.SIBlleHHeM ITY3hlpbKOBhlX KSMep, HSITOliHeBHhlX T.SI:lKellbiMB :lKBaKO-

CTRMH, cTano aoaMO:lKHO npocnenHTb npouecc paaBHTH.SI naBHH a aemecTae 

H HS OllbiTe llOliY'IBTb BH~pMSUHJO 0 ~liJOKTYSUHSIXo 

nonyqeHHbie naHHbie Hai!:nyT TSK:lKe H npSKTH'IeCKOe npHMeHeBHe npH HC-

cnenoaaHHH npoueccoa c yqacTHeM y -KBSHTOB 6onbWHX aaeprHI!: (Ey>>m
8

c
11
), 

npoaonHMbiX C llOMOWb~ ny3bipbKOBhlX KSMep H npyrHX neTeKTOpOB 'Y -KBBH-

TOB - HCKpOBbiX KSMep H qepeHKOBCKHX raMMa-cneKTpOMeTpOB llOliHOro norno-

meHH.Sio B Tex cny'la.Hx, Korna aaeprHH E y 'Y - KBSHTOB B ny3hlpbKOBOI: 

/4,5/ 
KaMepe HaMep.H~cg KanopHMeTpH'IeCKHM MeTonoM , oco6oe 

HHe npHo6peTaeT BOllpOC 0 ~ll~KTyau'HSIX nnHHhl 'ISCTB'IBOrO pa3BHTHSI d A 

liHBHeA, B npenenax KOTOpoA Bbiaen.SieTCSI B BHne HOHH38UHB !3lleKTpoHSMB 

onpeneneaaaB nonB A nonaoA aaeprHH y -KBBBTa, coanaawero nBaeBb. 

Ha-aa orpaauqeaaocTB paaMepoa perHcTpHpy~mero npu6opa MO:lKeT npo

uaoATH o6peaaBHe nHBH.SI no nnuae 
/5/ 

pa3BHTH.SI 'ITO npuaonuT K ae-

KOHTpOliHpyeMbiM OWB6KSM ( eCliB HeH3BeCTH8 ~ll~KTYSUHSI) B onpenene-

HHH 

3 
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BsHAY cymecTseHHbiX aKcnepHMeHTanbHbiX TpyAHOCTea AaHHbiX no HccneAo-

SBHHID ~niDKTYBUHA 
/6 7 8/ 

HM99TCSI H9MHOro 1 1 
• 

B HBCTOSI!lleA pa6oTe C nOMO!llbiD KC9HOHOSOA ny3bipbKOSOA KaMepbi Hay-

'IBnHCb ~niDKTYBUHH npOAOnbHOro p83SHTHSI nHSHeA, Sbi3S8HHbiX )' - KSBHTBMH 

c aHeprHSIMH 100, 200, 500 H 2000 Mas. 

OnHcaHHe aKcnepHMeHTa 

B peaynbTSTe ASyKpBTHOro npOCMOTpa ABYMSI H938SHCHMbiMH Ha6niDABTe-

nSIMH OKOnp 15000 CHHMKOS c KC9HOHOSOA ny3bipbKOSOA KaMepbi, o6ny'leHHOA 

S nyqKe rr -Me30HOS C HMnynbCOM 9 ras/c H ny'IKOM rr+ -MeSOHOS 

C HMnynbCOM 2,34 ras/c, 6binO HBAAeHO C a~~eKTHBHOCTbiD 96% 203 nHBHSI 1 

YAOBneTSOpSIIDWHX cneAyiDWHM KpHTepHSIM Sbi60pa: 

1. nHBHH IIOnHOCTbiD p83SHB8IDTC~ B KSMepe ( pBCCTOSIHHe OT Ha6niDAae-

MOrO KOHUB nHSHSI AO 6nH)I{8AWeA CT9HKH KSMepbi no OCH nHBHSI He MeHbllle 

Tpex paAHBUHOHHbiX eAHHHU JinSI nHSHeA c aHeprHeA 100 Mas, JISYX - AnSI 

nHBHeA C aaeprHeA 200 M a a H OAHOA - AnSI nHSHeA c aaeprHeA 500 H 2000M as). 

0TKnOH9HHe oceA nHSHeA OT HBIIpasneHHSI IIY'IKOSbiX TpeKOB1 IIpOXOASIWHX 

IIO'ITH rrapannenbHO IInOCKOCTH ~OTorpa~HpOBBHBSI 1 He IIp9SbiWano 8 :: 5°. 

2. B o6nacTH paaBHTHSI Sbi6paHHoro nHBHSI aeT HHKaKHX ~OHOSbiX cneAos 

OT ApyrHX nHBHeA H B38HMOJI9ACTSHA. 

3. Bbi6paHHbiA nHaeHb HMeeT cyMMBPHYID AnHHy cneJios aneKTpoHos H 

noSHTpOHOS l: R .:1:: , 3aKniO'I9HHYID S OAHOM H3 qeTbipex HHTepsanoB: • 
17±_2 CM 1 88±_5cM1 84±_18 CM H 884±_48 CM S KSMepe. 3ToMy COOTBeTCTSYIOT 

rronHbie aHeprHH )' -KsaHTos, reaepHpyiDmHx nHSHH: 100±_15 Mas, 200±_30Mas, 

/4,5/ 
500:!;_7511 Mas H 2000±_800 Mas • 
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B KB)I{AOM cnyqae H3MepSinHCb CYMMbi AnHH npo6eroB 

pOHOS H II03HTpOHOB nHSHSI 0 AnHHa KOHSepCHH )' -KSBHTa 

AnHHa paaBHTHSI nHBHSI. To'IHOCTb ASYKpaTHoro H3MepeHHSI 

Hx cTepeorrpoeKUHSIX He xy)l{e 5%. DnHHhl KOHsepcHH H noTeE 

paasHTHSI HSMepSinHcb c IIOMO!llbiD MHKpocKonos UEA:CC-YN 

He Xy)l{e qeM 1 MM. 

B rrpouecce•HaMepeHHSI KapTHHa Ka~oro nHSHSI S.Ma 

aKpaHe rrpocMoTposo-HaMepHTenbHoro cTona 6bma paaAeneHa 

pe3K8MH IIapannenbHbiX npSIMbiX1 IIepii9HAHKynSipHhlX K OCH n: 

. x/ 
SIHHSIMH Me)I{AY HHMH7 paBHbiMH 2 CM • HaqanoM OTC'i~Ta 

reHepBUHH rrepBH'IHOro )' -KBBHTa B OAHOM Knacce H3M9p9HH 

BepCHH rrepBH'IHOrO )' -KBBHTS - B JipyroM. J13M9pSinHCb cy 

A' 
AnHHbi rrpo6eroa aneKTpoHoB H noaHTpOHOB l: R :I: 

• S npE 

Y'IBCTKB d A, + 2 CM, COOTB9TCTBYID!llero A8HHOA JinHHe '18C1 

dA' B rrpoeKuHH Hao6pa)l{eHHSI Ha aKpaH. KpoMe aToro c 

aneKTpOHOB H II03HTpOHOB0 IIepeceKSIDWHX IInOCKOCTH1 neprreH 

nHBHSI B TO'IKBX IIepeCe'!eHHSI C OCbiD 0Tpe3KOB IIpSIMbiX
11

0TA9J 

Ha KOTOpbiX aenHcb HSMepeHHSI. DnHHbi npo6eros y'IHTbiBae~ 

H II03HTpOHOB 6binH 0 B COOTBeTCTBHH C paHee onpeAeneHHbl 

/5/ 
Ha6niDA89MbiMH 1 He MeHbWe 0,5±_0,2 CM1 'ITO COOTSeTCTByt 

aHeprHH aneKTpOHOB H II03HTpOHOB E = 3±_1,2 Mas. 

x/ 
TaKaH UIHpHHB Y'lBCTKOB - MHHHMBnbHBH c TO'lKH apeHHH onTHMBJ 

TO'lHOCTH H3MepeHHH ~flHH npo6eroB 'lBCTHUo 

5 



eHHbiX axcnepHMeHTanbHbiX TpyAHOCTe~ ABHHbiX no HCCneao-

/6 7 8/ 
Hif HMeeTCSI HeMHOrO 

1 1 
• 

eif pa6oTe C IIOMOIIIb!O KCeHOHOBOti: IIY3blpbKOBOti: KSMepbl Hay-

UHH IIpOAOnbHOrO pa3BHTHSI nHBHeti:, Bbi3B8HHbiX y - KBBHTBMH 

0, 200, 500 H 2000 M 9B. 

OaHcaHHe aKcaepHMBHTB 

aTe ABYKPBTHOrO IIpOCMOTpa ABYMSI He3aBHCHMbiMH aa6niOA8Te-

00 CHHMKOB C KCeHOHOBOft ny3blpbKOBOif KaMepb1 1 o6ny'leHHOft 

-Me30HOB C HMnynbCOM 9 fse/c H ny'IKOM fT + -Me30HOB 

,34 f9B/C, 6binO Hati:AeHO C 94J!f>eKTHBHOCTbiO 96% 203 nHBHSI 1 

HX cneayiOIIIHM KpHTepHSIM Bbi6opa: 

IIOnHOCTbiO pa3BHB8IOTCH B KSMepe (paCCTOSIHHe OT Ha6niOaae-

BHH AO 6nH)I{8HIIIeti: CTeHKH KSMepbl no OCH nHBHSI He MeHbllle 

HHbiX eaHHHU anSI nHBHeA c 9ReprHeA 100 Mse, aeyx - ansr 

Heii 200 M9B H OAHOti: - anH nHBHeiic 9HeprHeft 500 H 2000M9B). 

e oceA nHBHeti: OT HaiipaeneHHSI IIY'IKOBbiX TpeKOB, IIpOXOAHIIIHX 

bHO IInOCKOCTH !f>oTorpa!f>HpOB8HHH 1 He rrpeBbiiiiBnO 8 = 15°. 

CTH pa3BHTHH Bb!6paHHOrO nHBHH ReT HHKBKHX !f>oHOBbiX cneAOB 

eA H B38HMOAeifCTBHti:. 

nHBeHb HMeeT CYMMapHyiO AnHHY cneAOB sneKTpOHOB H 

R e :t: , 38KniO'I9HHYIO B OAHOM H3 'leTbipex HHTepBanoB: 

84:!:.13 CM H 334:!:.48 CM B KaMepe. 3ToMy COOTB9TCTBYIOT 

y -KBaRTOB, reHepupyiOIIIHX nHBRH: 100:;!:)5 M 9B, 200:!:.30 M 9B, 

2000:!:.300 M9/
4

•
51

• 
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B Ka:lK.IloM cnyqae HaMepSinHcb cyMMbi anHH npo6eroB ~R.± 9neKT-

pOHOB H II03HTpOHOB nHBHSI 0 AnHHB KOHBepCHH y -KB8HT8 H IIOTeHUHanbHSSI 

anHRa paaBHTHSI nHBHSI. To'IHOCTb ABYKPBTHoro H3MepeRHSI .:IRe± aa o6e-

HX c~peoiipOeKUHSIX He Xy)l{e 5% • .llnHHbl KOHBepCHH H IIOTeHUHBnbHbie JlnHHbl 

paaBHTHSI uaMepSinHCb c noMOIIIbiO MHKpocKoiioB liE ACC-YMM c TO'IHOCTbiO 

He Xy)l{e qeM 1 MMo 

B rrpouecce•uaMepeHHSI xapTHHa Ka:lK.Iloro nHBHSI B. MaCIIITa6e 1 : 1 Ha 

9Kpaae rrpocMoTposo-HaMepHTenbHOro cTona 6bma paaaeneHa Ha yqacTKH oT-

pe3K8MH napannenbHbiX npSIMbiX1 nepneHAHKynRpHblX K OCH nHBHSI 0 C paCCTO-

. 2 ~ H SIHHSIMH Me)I{AY HHMH·' paBHbiMH CM • aqanoM OTC'il!Ta SlBnSlnBCb TO'IKB 

reaepauHH rrepBH'IHOrO y -KBBHTa B OAHOM Knacce H3MepeHHA0 H TO'IK8 KOH-

BepCHH rrepBH'IHOrO y -KB8HT8 - B JlpyroM. 113MepSinHCb CYMMapHble 

A' 
JlnHHbl npo6erOB 9neKTpOHOB H II03HTpOHOB l:R :t: 

• 
B npeJlenax KB)I(JlOro 

yqaCTKa d A, + 2 CM, COOTBeTCTBYIOIIIero ll8HHOA JlnHHe 'IBCTH'IHOrO p83BHTHSI 

dA' B npoeKUHH uao6pa)l{eHHSI Ha sKpaH. KpoMe aToro C'IHTanHcb qucna 

9neKTpOHOB H II03HTpOHOB0 rrepeceKSIOIIIHX IInOCKOCTH 0 nepiieHAHKynSipHble OCH 

nHBHSI B TO'IKSX IIepece'leHHSI C OCbiO 0Tpe3KOB IIpS!Mb!XliOTJlenSIIOIIIHX o6naCTH 0 

HB KOTOpblX eenHCb H3MepeHHSio .llnHHbl npo6erOB Y'IHTbiBBeMbiX sneKTpOHOB 

H no3HTpOHOB 6binH 0 B COOTBeTCTBHH C paH~e OIIpeJleneHHbiMH MHHHMBnbHO 

/5/ 
Ha6niOJl8eMbiMH 0 He MeHbllle 0,5:!:.0, 2 CM 0 'ITO COOTBeTCTByeT MHHHMBnbHOII: 

9HeprHH 9neKTpOHOB H n03HTpOHOB E .. 3:!:.1,2 M9B. 

x/ TeKBSI mHpHHB Y'IBCTKOB - MHHHMBnbHBSI c TO'IKH 3peHHSI onTHMBnbHoll 

TO'IHOCTH H3M8p8HHSI nnHH npo6erOB 'lBCTHUo 

~ 
5 
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A' 
CyMMapsbiM .anHsaM npo6eroa :I R ± • onpe.aeneHHblM B nnoCKOCTH 

A" 
SKpasa CMOTpOBOI'O CTona, COOTBeTCTBYIOT SeKOTOpbie sseprHH nHBHeil: Ey 1 

Bbt.aenessbte sa yqacT~e d A, + x B KSMepe. d A, HMeeT 3S8'1eSHe, 6nH3-

KOe K dK, a x - 3Ha'leSHe1 6nH3KOe K 2cM.Pa3SHUbl 3Sa'leSHil: dA•- dA"•A 1 

H 2- X -All 38BHCHT OT yrna 8 H. npH asa'leSHHx 8 - O , A 1 - O H 

~ •0. B cnyqae Bbi6paHSOI'O SSMH .llHanaaosa .llnH 3Sa'leSHil: 8 3Ha'leHHH 

AI H All 6nH3KH K 0 H HMH MO~O npese6pe'lb B rpaHHUaX TO'IHOCTH 

onpe.aeneSHH :I R .:l-• 

3KCDepHMeHTBnbHbie JlBHHble 

Pacnpe.aenesHe Bbi6paBBbiX npH npocMoTpe nHBseA no sseprHBM npH-

ae.aeso B Ta6nHue 1. 

Ta6nHua 

E y (Msa) 100 200 500 2000 

"'Hcno 100 75 23 5 
nHBSeil: 

A. KacKa.asble KpHBble 

Ha pHC. 1 noKa3aBbl KaCKa.llHble KpHBble aaBHCHMOCTb 'IHCna sneKTpO-

HOB H no3HTpOHOB C sseprHHMH 6on&me E B nHBHHX1 C03.1laHSbiX Y -KBaH-

TaMH npH sseprHsrx E y OT rny6HHbl pa3BHTHSI nBBHSI t - N ( Ey, E, t ). 

SKcnepHMesTan&sble TO'IKH nony'leHbl c y'I~ToM H 6ea y'I~Ta MBoroKpaTsoro 

pacceHSHH sneKTposoB H noaHTposoB B cpe.ae. Cnnomsble KPHBble - pac'IH-

TaSSble no MeTO.IlY MOMeHTOB npH E = 5,5 Msa .ansr E y, paBHbiX 100, 

6 

t 
i 

f' 
I, 

l. 

J 
\¥1':; 

/9/ 
200, 500 H 2000 Msa , nyBKTHpHble KpHBble - pacC'IHTa 

MosTe-Kapno .anH E 11 Msa npH E y, paBSbiX 100, 20, 

Ha pHc. 2 noKaaasa aaBHCHMOCTb N ( E , E , t ) 6ea 
y 

UHA B .anHHaX KOSBepCHH nepBH'ISbiX Y -KB8STOB1 T.e. 'll 

H noaHTposoB B nHBse sa .aassoA rny6Hse onpe.aensrnoc&, 

KOSBePCHH nepBH'IHOI'O Y -KBaSTa. 

B. ~niOKTyauHH 
BNll 

i 
3aBHCHMOCTb OTSOCHTen&SbiX ~niOKTyauHA: 'IHCna 'I 

B nHBSSIX OT rny6HSbl HX pa3BHTHH t noKaaaaa Sa pHCo 

Sbte KpHBbie Sa pHCo 4 - TeopeTH'IeCKHe KpHBble1 COOTBeTC, 

E E I 111 , 
fs....:Z.-2 Ht8 ....:Z....a .HapHc.5a),6. 

E E SHIO 

BHCHMOCTH ~IOKTyauHA 'IHCna ~aCTHU OT rny6HSbl c y'l4 

MSOI'OKpaTSOI'O pacceHSHH sneKTpoSOB H n03HTpOSOB B cpe, 

~IOKTYaUHA: .llnHS KOSBepCHH nepBH'ISbiX Y -KBaHTOB. 

B. OTsocHTen&sble .aHcnepcHH fl A I A · H fl d I d 

OTsocHTen&sasr .aHcnepcHH .aonH A nonsoA aseprHJ 

sa cpe.aseA: rny6HSe pa3BHTHSI nHBBSI ( OTC'IHTbiBaeMOA OT 

y -KBaSTa), sa z:o'lropoA Bbl.aensreTcsr B cpeJlBeM A % 11 

naBHSbl, noz:aaasa sa pHc. 6. 

llHcnepcHB .llnHSbl 'IBCTB'IBOro pa3BHTBSI nHBBB fl d I~ 

d A ( OTC'IHTbiBaeMOA: OT TO'IKH KOBBepCHB nepBH'IBOrO 

KOTOpoA Bbl.llensreTCSI B cpe.aaeM .aonB A nonaoA asepr1 

aaaa sa pHc. 7. 

7 ~ \ ;. . ~~-
r~j ------~-------------------



A' 
.unaHaM npo6eroB :I R ± • 

onpe.ueneHHbiM B nnoCKOCTB 

Au 
0 CTOna, COOTBeTCTBYIDT HeKOTOphle aHeprBB nBBHeA Ey 1 

'18CTKe d Au + x B KaMepe. d A • &MeeT aHa'leHae, 6naa-

- aHa'leHae, 6naaKoe K 2cM. PaaHHU&I aHa'leHHA dA,- dA'·-A 1 

8BHCSIT OT yrna 8 a npa aHa'leHHHX 8 • 0 , A 1 - 0 H 

Bbi6paHHOrO HSMH .QHana30H8 AnSI 3HS'IeHHA 8 3Ha'leBBSI 

KH K 0 H HMH MOlKHO npeae6pe'lb B rpaHHUBX TO'IHOCTH 

R .:t • 

3KcnepHMeHTBnbHbie J:lBHHble 

HHe Bhl6paHHbiX npH npoCMOTpe nHBHeA no aaeprHHM npa-

1. 

Ta6naua 1 

100 200 500 2000 

100 75 23 5 

hle KpBBhle 

OK83aHhl KSCKa.llHhle KpHBhle - 38BHCHMOCTb 'IHCna aneKTpO-

c aaeprHHMH 6on&me E B nHBHSIX1 C03.1laHHhlX Y -KBBH-

SIX E y oT rny6HHhl paaeaTHH naeHH t - N ( Ey, E , t ). 

hle TO'IKH nony'leHhl c y'I~TOM a 6ea y'I~Ta MHoroKpaTaoro 

IPOHOB a noaHTpoaoe B cpe.ue. Cnnomable KpBBhle - pac'IB-

y MOMeHTOe npH E = 5,5 Mae .UnH E y, paeSbiX 100, 

6 

.. 

'·1:,~:~. 
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/9/ 200, 500 a 2000 Mae , nyHKTHpHbie KpBeble - pacc'I&Taasble no MeTo.uy 

MoaTe-Kapno .unH E 11 Mae npa 
/10/ 

E y, paBBhlX 100, 200 H 500 Mae · ·• 

Ha pac. 2 noKaaaaa aaeacaMoCTb N ( E , E , t ) . y 
6ea y'I~Ta ~IDKTya-

UBA B .UnHBaX KOHBepCHH nepBB'IHbiX Y -KBaSToe, T.e. 'IHCnO aneKTposoe 

H n03HTpOSOB B nHBSe sa .118HHOA rny6ase onpe.uenHnOCb1 Sa'IBHaH C TO'IKB 

KOSBePCHH nepBH'ISOrO 

B. <l»niDKTyauaa 

Y -KBaSTao 

BN~ 

i 
3aeBCBMOCTb OTSOCBTen&HhlX ~DIDKTyauaft 

8N 2 

'IBCDa qaCTHU ~ ~N~--

B nHBSSIX OT rny6BShl BX pa3BHTHSI noKaaasa sa puc. 3 a 4. Cnnow-

Shle KpHebie sa pHCo 4 - TeopeTB'IeCKHe KpBBhle, COOTBeTCTeyiDUIBe OTSOWe-

E E I 111 t 8 ..:2.- 2 a t 8 .....:.l...- s • Ha pac. 5 a).6),e).r) .uasbl aa-
E E SHID 

BHCHMOCTH ~IDKTYBUHA 'IHCna ~aCTBU OT rny6BShl c yq~Tt.M a 6ea yq~Ta 

MHOrOKpaTSOrD pacCeSISHSI sneKTpOSOB H no3HTpOSOB e Cpe.ue, SO 6ea Y'I~Ta 

~IDKTYaUBA .llnBS KOSBepCHH nepeH'ISbiX Y -KBaSTOeo 

B. OTsocaTen&shle .uacnepcaa a A I A 

OTsocaTen&saH .uacnepcBH nona A 

a ad/ d 

nonsoA aaepraa naeasbl a /A 
A 

sa cpe.useft rny6ase paaeBTBSI naeSH (oTC'IHTbleaeMOft OT TO'IKH KOSBepCHB 

y -KBBSTa) J sa KOTOpoft ebi.UenHeTCSI e cp~llSeM A % DODSOft aseprHH 

naeBSbl1 noKaaasa Sa pBCo 6. 

llacnepcHH .llnBBbl qaCTB'IBoro paaeaTBH naesH ud I d sa r~6ase 

d A ( OTC'IBTbiBaeMOft OT TO'IJtH JtoseepCHH nepeB'ISOrO y -JtBSSTa), sa 

JtOTOpoA BblllenHeTCH e Cpe.useM .llOnH A uonsoA aseprHB naBHSbl, noJta-

aasa sa puc. 7. 

• 7 
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Puc. I. 

R I I 

"l 

... 

~L 
~Ill 

\ 
KaCK8AHble KpUBbie, COOTBeTCTBYIOIUUe IIUBHSIM IIpU SHeprUSJX 100 ~ + 
200 ~ • , 500 Q • ' u 2000 M 9B t t ,Bbi3B8HHblM }' -KB8H

T8MU B Kceaoae. CaeTIIbiMU o6oaHa'l:eHUSJMU oTMe'l:eHbl sKcrrepuMeH

TanbHbie TO'IKH, H8ltAeHHble 6ea yqllTa MHOroKp8THOrO pacceSJHUSI , 

TeMHbiMU - c y'IIlToM MHoroKpaTHoro _pacceSJHUSJ, CrrnomHbie KpUBbie -

K8CK8AHble Jl:pUBble, p8CC'IUT8HHble IIO MeTOAY MOMeHTOB IIpU SHep

rURX sneKTPOHOB u rroauTpOHOB F. .2: 5,5 Msa/9/, llhpuxoaaHHbie 

KpUBbie - pacc'l:UTaHHbie no MeTOAY MoliTe-Kapno AIISJ F. ~ II M sa/101, 

' ,(i'~ 

:•i 

I 
! 

' !• 

,• 

~ 

I • 
I II 

:~Pill'~ 
I ,j Jlq 11!~~ 

~H I 
i ~ 9 ~ 
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06cyJK,QeHHe 3KCnepHMeHT8nE::.HbiX ,Q8HHbiX 

nonyqeHHbie Jl8HHbie o6ecneqeHbl Jl0CT8TO'IHOA CT8THCTHK011: nns HeKo-

TOpbiX BbiBOJlOB, K8CaiOWHXCH. p83B~THS nSBHH B BemecTBe nHIIlb npH 9HeprH-

SIX 100, 200 H 500 MsB, npHBeJleHHbie HH>Ke HTOrH OTHOCSTCS HMeHHO K 9THM 

nHBHSIM, 

Ha OCHOB8HHH nony'leHHOro Ha6opa CBeJl9HHA MO>KHO nepe'IHCnHTb cneny-

IOWHe csoAcTsa KacKanaoro npouecca B cpene: 

1. Y'I~T pacceHHHSI sneKTpoHoB H noaHTpOHOB cpenoA ae HCKa>KaeT aa-

MeTRO, B rpaHHU8X HSIIIHX TO'IHOCTeA, nony'leHHble 6ea Y'I~Ta 9TOrO pacce-

SHHSI K8~K8JlHbie KpHBble, 

8 N 2 
2. cllniOKTYSUHH fg -r- - MHHHMSnbHble B o6naCTH M8KCHMyMa npo-

non&Horo paaBHTHH nHBHeA ( pHc. 3 H 4). B sToM paAoae t OHH 6nH3KH 

nyaccoaoBCKHM. Y'I~T paa6poca nnHH KOHBepcHA nepBH'IHbiX 'Y -KB8HTOB 

38MeTHO BnHHeT H8 $niOKTY8UHH (pHC, 3,4,5a),56),5e),5r));pa36poc B JlnH-

HaX KOHBepCHH yeenH'IHB89T $niOKTY8UHH BO BceA o6naCTH 3H8'1eHHA t • 

3. OTHOCHTen&HaH nHcnepcHH u A I A nonH nonaoA saeprHH naBHHbi 

A COOTBeTCTByiOmeA HeKOTOpoA CpenaeA rny6HHe d A , 38BHCRT OT A ' 

CTpeMSICb K MHHHMSnbHOMy 3H8'1eHHIO npH A , CTp9MSIWeMCSI K 1, 

Ha xapaxTep sTOA aaBHCHMOCTH He BnHHeT saeprHH nHBHeA:. nono6HbiA: npo6er 

/8/ 
HMeiOT 9TH BenH'IHHbl1 ITOny'leHHbie ITO Jl8HHbiM JlpyroA pa60Tbl ( pHC, 6) • 

llHcnepcHs d A, ud I d ITO'ITH He 38BHCHT OT 3H8'1eHHSI A 
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Q6cyJK/leHHe 3KCIIepHMeHT8nbHbiX /l8HHbiX 

Jl8HHbl9 o6ecneqeHhl Jl0CT8TO'IHOA: CT8THCTHKOA: Jln51 HeKO-

naBHH B semecTBe nHmb npH aHeprH-

M aBo fipHB9Jl9HHbl9 HH)I{9 HTOrH OTHOC51TC51 HM9HHO K 9THM 

nony'leHHoro aa6opa cseneHHA: MO)I{HO nepeqHCnHTb cneny-

B cpene: 

no3HTpOHOB cpellOA: He HCK8)1{89T 38-

H8!11HX TO'IHOCTeA:, nonyqeHHbl9 6e3 yq~Ta aTOrO pacce-

8 N 2 
fg ~ - MHHHM8nbHbi9 B o6nacTH M8KCHMYM8 npo-

TH51 nHBHeA: ( pHc. 3 H 4). B aTOM paA:oHe t 
OHH 6nH3KH 

yq~T paa6poca JlnHH KOHBepcHA: nepBH'IHhlX 
Y -KB8HTOB 

Ha <flmoxTyauHH (pHc. 3,4,5a),56),5s),5r));paa6poc B nnH-

ysenH'IHB89T <flnroKTyaUHH BO sceA: o6naCTH 3H8'1eH~A: t • 

nHcnepCH51 u A I A nonH nonHoA: aHeprHH naBHHhi 

HeKoTopoA: cpenHeA: rny6HHe 
d A , 38BHCftT OT A, 

CTpeM51!1l9MC51 K 1. 
I 

aHa'leHHID npH A , 

38BHCHMOCTH He BnH51eT 9HeprH51 nHBHeA:o fiOJl06HbiA: npo6er 

/8/ 
nonyqeHHbie no naHHbiM npyroA: pa6oThl ( pHC. 6). 

ad I d 
noqTH He 38BHCHT OT 3H8'1eHH51 A 
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