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P3-81-19 

113MepeHI1R 
~-tRX xopo

Hei1TpoH-

J.1. 

BnnoTb AO nocneAHero epeMeHI.1 AaHHble o napaMeTpax HeiiiTpOHHbiX 

pe3oHaHcoe 1.130Tonoe OCMI.1R 6bl111.1 eecbMa orpaHI.14eHbl, 1.1Menr.1 He-
6onbwyl0 T04H?tCTb, a CBeAeHI.1R 0 paAI.1a~r.10HHbiX Wr.1pr.1HaX n04Tr.1 OT
CYTCTBOBaJ11.1 1-3~ B HaCTOR~e~ pa6oTe BblnO.nHeHbl 1.13MepeHI.1R 
nponycKaHI.1R B 06J1aCTI.1 Hr.1~e 100 38 o6pa3~0B 1.13 eCTeCTBeHHOIO 
ocMI.1R c ~enbiO nony4eHI.1R 6onee nonHoro Ha6opa napaMeTpoe He~T
poHHbiX pe30HaHCOB, 

~3MepeHI.1R nponycKaHI.1R npOBOAI.1111.1Cb Ha 250- 1.1 500-MeTpOBbiX 
nponeTHbiX 6a3ax e 6ycTepHOM pe~r.1Me c pa3peweHI.1eM 16 1.1 8 HciM. 
06pa34bl npr.1rOTOBJ1RJ11.1Cb 1.13 MeTaJ1111.14eCKOrO nopOWKa OCMI.1R 1.1 
1.1Me111.1 cneAYIO~r.1e T011~1.1Hbl: 6, 26 • 1 0 ·21 1.1 1 , 68 ·1 0 22 1 1 cM2 np~;~ 
1.13MepeHI.1Rx Ha 6a3e 250M; 6,26·10 21 ""1,98·10 22 1lcM2 np~;~ 
1.13MepeHI.1Rx Ha 500 M. nony4eHHble cneKTPbl nponycKaHI.1R, KaK "" 
e npeAbiAY~e~ Hawe~ /J6oTe I 41, o6pa6aTbiBaJ11.1Cb c noMo~biO npor
paMMbl MeTOAa ¢lopMbl 5 Ha 3BM CDC -6500. 

,llnR 1.130TOnr.14eCKO~ 1.1AeHT1.1¢l'7ta~l.11.1 Ha6J110AaeMbiX pe30HaHCOB 
~;~cnonb30BaHbl AaHHble 1.13 pa6oT 1•2•3,61, 3Ha4eHI.1R cn~;~ttoe He~T-
POHHbiX pe3oHaHcoe 187 Os "" 1890s B3RTbl 1.13 pa6oTbl lsi. 

CneKTPbl nponycKaHI.1R nony4eHbl HaMI.1 e ycnoe~;~Rx xopowero pa3-
peweHI.1R, KOrAa nonywr.1pr.1Ha ¢lYHK~"""" pa3peweHI.1R 6bl11a e HecKonb
Ko pa3 MeHbwe ADnnepoecK1.1X wr.1pr.1H pe3oHaHcoe. KaK 1.1 paHbwe, 
npoeepRnacb ycT0~41.1BOCTb 1.13eneKaeMbiX napaMeTpoe pe3oHaHcoe 
K eap~;~a~r.1RM OCHOBHoro napaMeTpa ¢lYHK~"""" pa3peweHI.1R r lcM/41 I. 
B Ta6n. 1 np~;~eeAeHbl HeKOTOpble pe3yJ1bTaTbl pac4eToe A11R Tpex 
3Ha4eHI.1~ r e6111.131.1 o~r.1AaeMoro. Mo~HO Br.1AeTb, 4TO Bbi41.1C11ReMble 
napaMeTpbl g rn "" r y no4Tr.1 He 3aBI.1CRT OT YC110Br.1~ pac4eTa. B 
Ta6n. 2 COAep~aTCR OKOH4aTeJ1bHble AaHHble A11R 1.1CCJ1eAOBaHHOrO 
1.1HTepeana 1.1 np~;~eeAeHbl A11R cpaeHeHI.1R 1.13BeCTHble Ha ceroAHRWHI.1~ 

AeHb napaMeTpbl pe3oHaHcoe OCMI.1R 1.13 APYr~;~x pa6oT. B Ta6.n. 2 
BK11104eHbl pe3ynbTaTbl T. C. 6enaHoeo~ 1.1 Ap.hl, noRe~;~ew~;~ecR 
e MOMeHT 3aeepweHI.1R HaM~;~ o6pa6oTK1.1, CpaeHeH~;~e noKa3b1BaeT, 4TO 
HaWI.1 3Ha4e~R grn YAOBJ1eTBOpr.1TeJ1bHO cornacyiOTCR CO CTapbiMI.1 
AaHHbiM1.1 ""' 1-3/, A11R Cl.111bHbiX pe30HaHCOB OHI.1 BbiWe, 4eM gr

0 
1.13 pa6oTbl 71. 3Ha4eHI.1R ~e paAI.1a~r.10HHbiX Wr.1Pr.1H y Hac 6o.nee Hr.13-
Kr.1e, 4eM B/7/. npr.14eM pa3Hr.1~a 3Ha4eH1.1~ gf0 1.1 ry A11fl Hr.13K0-
3HepreTI.14eCK1.1X pe30HaHCOB Bb1XOAI.1T 3a npeAe11bl HeCKOJ1bKI.1X OWI.1-
60K, npaBAa, A11R 3Tr.1X pe30HaHCOB CaM1.1 OWI.16Kr.1 MaJ1bl 1.1 COCTaBJ1RIO 
l-3% Pa3111.141.1e napaMeTpoe, no.ny4eHHbiX e Hawe~ pa6oTe 1.1 e pa-
6oTel71, AOCTI.1raeT 20%. TPYAHO yKa3aTb npr.141.1Hy TaKI.1x pacxo~Ae-
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Ta6nHI.~a I 

IlapaMeTpbl HeHTpOHHbiX pe30HaHCOB OCMH.fl B o6naCTH ,ll;O 19 3B, nonyq:eHHbie ,ll;ll.fl 

pa3HbiX 3Ha<IeHHH napaMeTpa cPYHK~H pa3pemeHH5{ T ; T - B MKC l y H g l n B M:3B 

E A '"t = 4,25 '"t = 4,75 l:. = b,25 
(3B) 

rt ~r~ 'cY ~r"' leY %'r""-
6,?3 !89 80,2:!:o,9 I,?3!o,OI ?9,8!o,9 I,73!o,OI 

8,99 !89 74±3 5,90!o,I6 ?3±3 5,9?:!:o,I7 ?I ±a 6,04!o,I? 

9,47 187 so ±a I,06!o,02 ?9±3 I,09!o,02 ?8±3 I,09!o,02 

!0,32 189 83"!! 2,06!o,OI 83"!! 2,0B!o,or 82"!! 2,09!o,or 

12,70 IS? B5"ti 7,?3!o,03 84"!! 7,75!o,03 B2"t! 7,'77-0,03 

18,80 !89 93"!! 2,96!o,02 90"!! 3,0I!o,02 87:!:! 3,06!o,02 

~ . . . .. . . ~ 

t .. ·.ill ... y 

Ta6nm~a 2. 

IlapaMeTpbi HeHTpOHHbiX pe30HaHCOB OCMHR; ly H grn B M3B 

E A 
Hac~o~ pa6o~a 

/'71 ,.r-.... /I/ /3/ 
/6/ rt r=~ f( ,..rw... rr ar~ 

6,?3 189 I ao-t1 I,?3!o,OI 95!.2 I,4I5!o,025 I,5I!o,05 85:!:5 I,55!o,I5 

8,99 189 2 ?3±3 5,W-O,I7 IOO±a 4,2!o,I 4,2!o,3 103"!!0 5,2!o,3 

9,47 IS? I ?9±3 1,09!o,02 84±3 0,87-0,0I I,35±o,10 

!0,32 189 I 83"!! 2,08!o,OI 96±3 I,675!o,025 I,92!o,I5 97"!ro I,9!o,2 

12,70 187 I 84!2 7,75!o,03 94!3 5,b6!o,05 6,8!o,I 6,5"!!,0 

!8,80 !89 2 90"!3 3,0I!o,05 95"!!4 2,48!o,05 2,60!o,I5 4,5!o,5 

20,24 187 I I,32!o,IO 87:!:7 0,965!o,OI5 I ,3!o,I 

20,45 192 0,025!o,002 0,028!o,OOI 

22,14 189 I 93"!4 4,83!o,oe !04"!7 3,80!o,25 4,23!o,70 4,8!o,5 

22,38 186 83±10 I4,0:!:o,5 72t!7 IO,O!o,5 II,3:!:I,4 

22,96 189 2 96!16 0,12!o,OI W-20 0. I05!o. 025 

26,34 187 I 90"!4o 0,25!o,02 

27,58 189 2 89t!7 2,53!o,IO !02"!8 2,10!o,05 2,6!o,5 3,4!o,35 

28,43 187 I 0,25!o,IO 

28,46 189 2 83:!:7 4,75!o,25 IO,I!z,6 

30,48 189 I go:!:ro 0,38!o,OI I23:!:IO 0,37-0,0I 0,52!o,06 

38,?3 ISS roe+~ 36,5±!,5 !05±6 32,7±!,5 43±.4 9()1:20 47,8±.2,3 
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HlflH 6e3 aHaJ11!13a $OHOBbiX yCJlOBiflH 1-1 cpaBHeHiflfl nporpaMM o6pa6oT
Kif1. Ailfl AeMoHcTpa~"'"' peayJlbTaToe noArOHKI-1 napaMeTpoe peao
HaHcoe Ha p1-1c. 1 nplflBeAeH~ np1!1Mep~ o6pa6oTKI-1 lflHTepeaJla 8-1138, 
COAep>Kal!lero TP~ peaoHaHca. To4KaMI!1 Ha p1-1cyHKe 1!13o6pa>KeHbl 3Kc
nepi!1MeHTaJlbHble AaHHble, cnilOWHbiMI-1 IllflHiflfiMI-1 - pac4eTH~e KPI-1Bble 
nponycKaHiflfl, COOTBeTCTBY~Ullfle napaMeTpaM, nOJly4eHH~M 1-13 aHaJ11!1-
3a 3Kcnepi!1MeHTaJlbH~x AaHH~x no nporpaMMe MeToAa <!>OPM~. P1-1c.1a 
COOTBeTCTByeT eaplflaHTy A, KOrAa BCe napaMeTpbl - CB060AHbl, 
p1!1C, 16 - Bap1!1aHTY 6, B KOTOpOM pac4eT npOBOAHJlCfl npl-1 $1-1KCI!1-
poeaHHbiX 3Ha4eH1!1fiX r y = 100 M3B' 6Jllf13Kif1X K 3Ha4eHiflfiM pa6oTblh I, 
PeayJlbTaT~ 3Tif1X pac4eToe nplflBeAeH~ TaK>Ke e Ta611. 3. CpaeHeHifle 
noi<aableaeT, 4TO onl!1caHifle 3Kcnep1!1MeHTaJlbHblx AaHH~x 6oJlbW1!1MH 
3Ha4eHHfiMH I-y oKa3biBaeTCfl MeHee YAOBJleTBOPiflTeJlbH~M H npeAno4-
TeHHe CJleAyeT OTAaTb eap1-1aHTY A. 

B Ta611. 4 cpaBHiflBa~Tcfl cpeAHeeaeeweHH~e 1-1 cpeAHeapH$MeTI!1-
4ecKHe 3Ha4eHHfl paAHa~HOH,~X WlflPHH, nOJly4eHHble no pe3yJlbTaTaM 
HaCTOfll!lel:i pa6oT~ H pa6oT~ 7~ KaK BlflAHO H3 Ta611. 4, cpeAHeapH$
MeTI!14eCKHe 3Ha4eHHfl <Iy > xopowo corJlacy~Tcfl, e TO epeMfl ~aK 
cpeAHeeaeeweHHble <r Y > y Hac MeHbwe, 4eM no AaHHbiM pa60Tbl 7/, 
H MeHbWe C06CTBeHH~X cpeAHeapH$MeTH4eCKHX O~eHOK. 3TO 06ycJlOB
JleHO TeM, 4TO y HaC f"y AJlfl HeKOTOp~X pe30HaHCOB HMe~T MeHb
WHe 3Ha4eHHfl npH IlY4WeH CTaTHCTH4eCKOH T04HOCTH. npH 3TOM 
MOIKHO rOBOp1!1Tb 0 HaJlH4HH y 189 Os $IlYKTya~HH r y OT pe30HaHCa 
K pe30HaHcy:ry =80.:!:,1, 73.:!:,3, 83.:t,1, 90.:!:,3, H 93.:!:,4 M38 COOTBeT-

Tat5JIH~a 3 

PesyJibTaTbl nop;rOH!CH KpHBbiX nponycKaHHR: MeTO,ll;OM cPOPMbl B HHTep-
sane 8-11 sB. BapHaHT A - ace napaMeTpbi caooop;Hbl, aapHaHT B -
3HaqeHHR: ry cPHKCHpOBaHbi 

BapHaHT 
2 R' Eo X ry grn 

nop;rOHKH Ha 
TOqKy CllM, sB M38 M38 

8,99+0,01 73+3 5,97+0,17 
A 0,88 5,12.:!:,0,38 9,4i+o,ol 79"+3 I ,09"+0,02 

10,32:!0,01 83"+1 2,08:!0,01 

8,99+0,01 100 4,74+0,16 
B I ,44 4,45.:!:_0,33 9,4i+o,ol 100 1,17+0,02 

I0,3z'+o,ol 100 I ,92+0,01 
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Ta6nm~a 4 

CpegHeB3BeweHHbie H cpegHeapH!lJMeTHt.!eCKHe 3Hat.!eHHH pagHau;HOHHbiX 

WHPHH 187 Os H , 189 Os, B M3B. B CK06Kax yKa3aHo t.!Hcno pe30HaHCOB 

l130TOn <l'y > - HaCTOH(UaH pa60Ta <ry > no gaHHbiM 

M3B M::lB pa6oTbi hI 

cpegHeB3BeweH- apH!lJMeTHt.!eCKOe cpegHe- apH!lJMeTH-

HOe B3BeWeHHOe t.!eCKOe 

187 84+3 92+6 88+3 87+3 
/4/ /4/ 

189 80+2 93+3 97+2 99+3 
/13/ - /II/'-

CTBeHHO Y pe30HaHCOB 6,73; 8,99; 10,32; 18,80 ~ 22,14 3B. 
0AHaKo np~ Man~x CTaT~CT~4eCK~X ow~6Kax eoapacTaeT ponb He
Y4TeHHbiX C~CTeMaT~4eCK~X OW~60K, no3TOMY enonHe B03MO~HO, 4TO 
ow~6K~ r AnH yKa3aHH~X pe30HaHCOB 3aH~~eH~. Ecn~ y nepe~x 
4eTblpex p~aoHaHcoe 189 Os yeen~4~Tb ow~6K~ ~r y AO 5 M3B, TO 
3Ha4eH~e cpeAHeeaeeweHHoA o~eHK~ <fy> eoapacTaeT AO 88,4M3B. 
Paan~4~H e napaMeTpax peaoHaHcoe, nony4eHH~X pa3H~M~ aeTopa
M~, yKa3~Ba~T Ha cyrueCTBOBaH~e Hey4TeHH~X OW~60K B OTAenbHOA 
rpynne AaHHbiX ~n~ BO eceA ~X COBOKynHOCT~. I-1MeHHO 3TO 06CTO
HTenbCTBO B~3~BaeT 06~4HO COMHeH~H OTHOC~TenbHO AOCTOBepHOCT~ 
$nyKTya~~A B HeATPOHH~X AaHH~X, aHanor~4H~X OTMe4eHHOA B~We 
eap~a~~~ 3Ha4eH~A r y y pe30HaHCOB 189 Os .. 
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