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·A H H 0 T a U H Sl 

Vf3y'l8118Cb 388HCHMOCTb .OHCTOpCHA H llO>KHOT"O paCC9SIHHSI OT yrna H8K110H8 

cne.aa aapsr>KeHHOA '18CTHUbi a cPOToaMyllbCHH HVIKct>VI - P . VlaMepeHHH npoeo.aHnHcb 

0 0 0 0 0 0 
Ha cne.aax c yrnaMH HaKnoHa: 0 .5 , 1,2 ; 2 , 1 ; 2 ,9 ; 5 , 6 ; 10 • YcTaHoeneHo , 

'ITO .OHCTOpCHH CT8HOBSITCSI 38M9THblMH npH yrnaX HSKllOHS 60ltbWHX Tpex rpa,ayr; 08 

H HOCSIT 8 OCH08HOM C -o6p83HbiA X8p8KTep. CyweCT89HHOA 388HCHMOCTH llO>KH0-

0 0 
ro paccesrHHSI OT yrna HaKnoHa e npe.aenax oT 0 .ao 10 He o6Hapy>KeHo . 

nony'l9Hbl COOTHOW9HHSI M9>K.ay BTOpbiMH, Tp9TbHMH H '19TB9pTbiMH p83HOCTSIMH 

KOOp.aHH8T .OilS. llO>KHOT"O p8CC9SIHHSI. 



... 

1. npH H 3y'I9HHH Heynpyroro 838HMOJJ.eAcT 8JHI npOTOHOB c ::nte prlfeA 9 Baa 

C H YK110H8MH 8 SI.U9pHbiX cPOT03MYllbCHSIX t KOTo p oe npOBOJJ.HllOCb B na6opaTOpHH Bl,f

COKHX SHeprR A 06'be.£lHH9HHOrO HHCTHTyTa SIJJ.epH b!X HCC1le.UOB8HHH ( l), 803HHK118 

H906XOLlHMOCTb npoeeneHHSI CHCT9M8TH'I9CKHX H3MepeHH R HMITYllbCOB BTOpH'IHWX '18C

THU M9TO.£l0M MHOrOKpaTHOrO pacceSIHHSI, l.JaCTHUb11 803HHK810UlHe 8 T8KHX 8381iMO-

JJ.9ACTBHSIX t HM9IOT B91lli'IHHbl HMnynbC08 nopSIJJ.K8 HeCKCJlbKHX Baa/c . npu T8KHX 

3 H 8'1eHHSIX HMnyn bCOB a¢cPeKT MHOrOKpaTHOr O p8CCeSIHHSI O'leHb CHllbiiO I~CK8>1<8eTC51 
11 

LlHCTOpCKSIM H H 1J O>KH biM pacceSIHHeM 

B HaCTOSIUleR pa6oTe Ha cnenax npoTOH08 c 3HeprHeA 9 Baa nccneJJ.oBanocb 

llOBe.U9H!Ie JJ.H CTOpCKA H lJO>KHOrO paCCeSIHHSI 8 388RCHMOCTH OT yrna 118KllOH8 cne-

no e . 

2. 3MyllbCHOHHbl9 ClJOH HVfK¢1-1 - P TOniUHHOfi 400 t' 6wnH co6paHw 8 aune 

6noxa no cxeMe , npueeneHHOA Ha pucyHKe l ,R o6ny'leHw BHyTpeHHHM ny'IKOM npo

T OHOB CHHXPOcP830TpOH8 06'be.UKH9HHOro HHCTKTyTa SIJJ.9pHblX KCC11CllOB8HHA . n e pC!l 

o6pa60TKOA CllOH H8Kll9HD81lHCb H8 CTOKllO n o M eTOJJ. HKe, OllHC8HHOR B ( 3) • 

PeaynbTaTw HaMepeHHA yrnoe HaKnoHa cneaoa nep8H'IHwx npoTOHOB npuaenc

H bl a Ta6nHue 1. 

· ~., N!! cnoe8 

Cpe.UH HA yron 

H8KllOH8 / 0.. I 

T a6nH u a 

2 3 4 5 6 

.QnSI BWSICH9H H SI B03MO>KHOrO BllHSIHHSI M8pKHpOBO'IHOA C9TKH IIA I'IP'lH'IHHY WYM<II 

OTC'I 9T8 JJ.88 ClJOSI 6wn H OTM8pKHp088Hhl 06hl'IHhlM CB9TOBWM CllOC060M /MaOKHOO-

B O'IH8SI CeTK8 OTlle'18TblB8n8Cb KOHT8KTHblM CllOC060M H8 llOB9pXHOCTH 9 MYHbCiiOHHOrO 

enoS! I . 

1 I 
noa lJO>KHbiM paCCeSIHH9M M bl no.npa3yMeB89M HCK8>KeHHSI T8KOrO >Ke THna, 

x ax a pa6oTe ( 2] • 
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3. Cne.abl nepsH<tHbiX npo·foHos, Bbi 6 HpanBCb s pa3JIH 'lH bi X M ecTax cno51 Ha pac-

:::TOHHHK OOJlbWe 'leM 1,5 CM OT Kpaes K 30 ,.. OT nosepXHOCTH . Vf3M e p eHIHJ MHOr0-

2/ 
KpaTaoro pacceHHHH nposo.a KJIHCb aa MHKpocKona x M EY1-8M H K~M - UeAcc 

KOOpLlHH8THbiM MeTOLlOM (4) 

H'l eAKH oonbw eA .anHH hi . 

c H'leAKoR 500 ~ c nocne.ay IOWHM nepec'leToM a a 

Bb!'iHCJIHJIHCb cpe.aaHe 3Ha'leHHH sTopbiX pa3HOcTe A I ~1 I , TpeTbHX paaHo-

cTeA I 'i3 I H "'eTsepTbiX paa a ocTeA I ~'f I xoop.aHaaT n o seeM cne.aaM , HMeiO

WHM .aaHH biA yron aaKnoaa. BenH'lHHbi , npeBbiWaiOwH e 4 "l>~ ot5pe3aJIHCb. 

JJ.nH OU9HKB JIO>KHOrO p8CC9SIHHSI HCllOJib3088JIHCb COOTHOWeHHSI [ 2,5) : 

l - A)l. - 1. - 1. -l. 
'l)l -:::: ~1. - <:t:>l.JC. - "l> l.-

Ill 

I Cb~) l. = ~ l. - .,, ~ l. - IO/ ~l. 
\.. ) } / 1 1"- / 3 L"'" 11 'I 

l - t.. 1 - l. - a. bS/. - 1. 
~ 't ) = l%)14 - 'i Cb.t" - I~ 9Js....,. , 

/ 1 I 

r.ae t)t\. I h., "' 2, 3 1 4 / - SKCII9pHMeHT8JlbH bl9 3H8'l9HHS1i 9Jl.IC. - 3H8"19HH51 STOpbiX 

p83HOCTeA , COOTBeTCTBYIOWH9 MHOrOKp8THOMy KYJIOHOBCKOMy p8CC9SIHHIO Ll liSI npOTOHOB 

3/ -
c aaeprHeA 9 Ess ; ce11.&4- cpe.aaee 3 H8'l9HKe seJIH"'HHbl wyMa OTC'IeTa H wyMa 

3epea , onpe.aeneaaoe cornacao 

4 / 
.a syx aa6nto.aaTeneR • 

[ 2] . ~1~ 6bJJIO p8BHO 0 , 14 ~ H 0 , 10 f' Ll liSI 

npHMeH9HH9 lPOPMYil / 1' / H /1"/ ll0380JIHJIO HCKJIIO'IHTb C- H S - 0 0 p83Hbl9 

LlHCTOpCHH o 

4. Pe3ynbT8Tbi K3MepeKHA npe.acTasneHbi Ha pHCYHKe 2, r.ae s norapHcPMK'leCKO~ 

- ,.. ;:;,.. - ,.. 5/ t 
MacwTa!5e npBse.aeHbt aasHCHMOCTH !)1 , -e!» H ~'t oT Llli HH bi H'leAKK I I 

LlliSI C118Ll0B C p83Hb1MH yrnaMH H8K1IOH8 0 npSIM8.11 liHHHSI COOTBeTCTSyeT MHOJ"'OKp8THO" 

MY KynoaoscKOMy pacceHHHto npoToHos c KHHeTH'IecKo~ aa e prHeA 9 Ess. 

2 / 
illyMbl CTOliHKOB MHKpOCKOllOB - faa 1 000 ('1 Sl'leAKH/ COCT8B1ISIJIK _0 , 0 3 r 

H 0 ,015 r COOTBeTCTBeHH0 1 nOSTOMy B nocne.a ytoWHX pac'l e TaX H e Y "'K TblB81IHCb . 

3 / -
npH Bbl'lHCJl9 HHH <t>11C. KOHCT8HT8 paccestHKSI B8pbHpOB8118Cb B npe.aena X 

26- 29 LlliSI p83Hb!X Sl"'9eK C01"'118CH O ( 6 ) • 

4 / Yf 3 MepeHHH ll0K8381IH 0 'ITO WYM OTC'IeTa H WYM 3epeH He 388HC KT OT yrna 

H8K1IOH8 cne.aa f.anst ~= 0° -1 QO / H M8pKHpOBK8 He BJIHSI9T H8 BeJI H'lHHY wyM a 

O TC 'leTa . 

5 I YKa3aHH bie owK6KK Bbi'lHCnstnHcb no <t>opMyne: 0,1o/Jit . 

1 
J 

... ~ 

I 
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Vf3 npHaeneHHbiX rpl:lcPHKOa /pHe, 2/ aHLIH0 1 'ITO ll1JSI enenoa e YP1l8MH Hl:\K --,.. -' ..... 30 ... ~ ...... 1JOHl:\ _, ae1JH'fHHbl aTOpbiX p83HOCTen ~4 , MHOI'O 601JbWe l:\Hl:\1JOI'H'f-

- ~.. 
HblX ae1JH'IHH 

-" ~~ > H 

a. e ..... ~ 3°. B vz..c:; n nst enenoa "'- To >Ke apeM R 3Ha'feHHH -,. -,.. 
~lf )> n e >KaT a o6naCTH COOTaeTeTayJOWHX aenH'fHH CZ)~.( - ,. 

H ~ .. (. npH aTOM HCD01Jb30a8HHe ~If DO epaaHeHHIO C ~} H e H3M e -

HReT aHna 3l:\aHCHMOCTH . S T H ¢aKTbl oo3aonRJOT cnenl:\Tb 3l:\KnJO'fe9H e o TOM, 'ITO 

0 
a HeenenyeMblX aM y nbeHOHRbiX e1JORX ll1JSI enenoa e yrnl:\MH Hl:\K1JOH8 ~<. 3 LIRe-

TOpCHH HI'pl:liOT Ml:\1JYIO p01lb 1 8 npH 001JbWHX yrnax Hl:\K1JOH8 OHH HOC SIT C - o6pa3· 

H biA Xl:lp8KTep. · KpoMe TOI'0 1 MO>KHO Cll01l8T b abiaOLI 0 T OM, 'ITO 1JO>KH Oe pacceR-

o 0 
HHe, no- e H nHMOMy, He 3aaHcHT oT yrna Hl:\KnoHa I nnR yrnoa oT 0 no 10 I ene-

noa a a MynbeHH. 

HHR 

Kl10H8 

t 

t> 
cy 

6bi1JH abl<!HC1J e Hbi 

p =«fit /«E~ H 

0,5° n nR SI'feeK 

OTHOWeHHR KOOpllHHl:\THbiX p83HOeT e A ll1JR 1IO>KHOI'O pacceR-

0, ~ Cb~/~: /eM, TaK>Ke [7) I H a cnenax c yrnoM Ha-

500 l' 1000 l'" • 2000 r-
Pe3ynbT8Tbl abi'fHCneHH A npHaeneHbl a Ta o nHue 2. 

T a 6 n H u a 2 

500~ 1000 t'- 2000 ~ 

1,68 !.. 0 ,07 1,73 ±. o .o9 1,69 !_0,12 

3 ,06 ±. 0 , 15 2 , 91 .:!: 0 ,28 2 , 95 ±_0 ,2 3 

Vf3 T 8 01JHUbl 2 aHLIH0 1 'ITO 3Ha'feHH R p H , 01JH3K H K eOOTaeTCTayJOWHM 

61 
3Hl:\'feHHRM ll1JR WYM8 OTC'feTa H 3 e peH / 1,82 H 3 ,39/ • 

6 1 
T aK KaK pacnpeneneHHe KOOpllHHaTHbiX pa3HOCTeA nnst no>KHoro paceeR

HHR OT1JH'f8eTCR OT HOpM81lbHOI'O [ 2) , TO aemt'fHHbl OTHOWeHHA SlleMeHTOB M8TpHU 

KoppenRUHA Al~l /eM . 8 I nnR ~: Jib: H ~~ / ¥>: 6yny~ no- aHnH

MoMy, ne>KBTb Me>Kny eOOTaeTeTayJOWHMH 3H8'feHHRMH ll11R MHOI'OKp8THOI'O Kyno
HOaCKOI'O paeCeSIHHR H wyMa OTC'IeTa H 3 epeH . 
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A sTop hi Bbipa>KaiOT 6naro.aapH 'JCTb T . BHWKH H M.rpaMeKHilKOMy 38 none3-

Hbie o6cy>K.aes&SI, a TaK >Ke A.MaKna.'IKOBoA H H .MeTKHHoA 3a noMOWb s npooe

.a 9HH9 H3M epet!HA. 

PyKonRCb nocTynuna B H3.aaTenhCKHA oT.aen 

14 anpenSI 1960 ro.aa. 
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PHc. 1. CxeMa onbiTa /1 , 2, 3, 4, 5 , 6- ¢oT03MynbCHOHHbte cnoM; 1', 2 ' , 3' , 

4', .5' , 8' - KnHHbSI H3 oprcTeKn8/j HanpaaneHHe nepBH'IH blX npOTOHOB 

0603H8'1eRO CTpenK8MH. 
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P Mc. 2. 3a'8KCM\40CTb -'Jn*HOr"O paece•""" oT .anKKt..J A'leAKN I tr- I JJn" c.,ea.oa 
c pa3nM'fHbiMH yr'1aMM HIKnOHa. To~txH , o6o3H-'l'U:tHHbJe HOMepaMH 1 ,2,.'\,4 , 
5,6, C00Tft(\TCT"Yt0T pa3nH'I'HIJM yrnaM H&knOH8 ICM,Tat5nHtty 1/, /flpR

M I W J1MHHR lHJJ')aA<aeT 38BHCMMOCTb BftnH'iHH KOOp!IMH4THbiX PtnHOC'T8A 

OT .QJ1H H W V."tOftJCM /J,nst MHOrOKp8THOrO xynOH(')l\CKOrO p&CCeAJIHR np01'0U08 

c &HeprHeA 9 6>"/. 


