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PaGoTa. Bbin011HeHa B 05'beLT.HHeHHOM HHCTHTyTe. 
5ILT.epHbljc u:ccneaoaa~mll. H . fPH3HKO-T~XHHqecKoM HH-:

CTHTyTe AH Y35eKcxoll CCP. 

HanpaaneHo a /K3Tct> 
.• 

¢H3HKO-:-TexiiHqecxHll HHCTHTyT AH Y3,CCP 

8hClKlleiMWI .HHCTMTyl .. \ 
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smmre.TcSI o.uimM, H3 MeTo.rioa Hccne.uoJ?aHHSI H.uejmoli cTpyKTyphx· _nyliiioHa. 

_ • .'.· ' ' ,' • .·. :. •' ' r', ,. , -' ' •. /_. • ,··' .J' '. ., •i • '" 

. O.uHaKOI BoccTaHoanenHe MaTpHUhi,P~~ceSIHHSI"H3 aK:cnepHMeHTanbHhiX .uaHHhiX · · 
. . . ' . \' ' . ' . . .. ' ' ). 

~ .ua:lli:_e n'pn )wnH'llili nonHoro, Ha6opa. Ollh!TOB 1 .SIBnSieTCSI trpe~Bhl~8HHO ClxO?KHOH 38,Uatieli 

BBH.UY TOr~, 'ITO B. pacceSIHHH y<l8CTByeT 6onbWOe 'li;Cno napuHan.bHbiX BOn~. · ''- . . ':' ' '· ' . ~ .- '• ' . . .... . '. . . ' 

TaK :Kak' nprr 6onhrrmx .aHeprn:srx .unril!a ·6onHhi .ue..;.Hpoiin~ H,aMlloro MeHbwe o6-

n~cTH BsaH~o.uelicTBJ:ISI. llyKnoHoB,·· npe.uc:aansr~Tcsr B03MO)KHhiM npHMe~eHHe · KBa3H-
/ ' 

. . . . 
H ,naeT B03MO)KHOCTb .nony'lH~b CBe,UeHHSI, 0 H9KOT0pb!X X~paKTepHC:THKax· R:YKnOHa~ 

' B 'IraCTOSIWeli pa6oTe· H~~qanOCb y~py~~e p~cce~Hif~ ripoTolla, Ha npoTOHe npH 
•, • • • -/ ,_.,~ ' • I ' ' • : " 

aHeprHH rv 2,8. BaB MeTo.uoM· <PoToaMynbc.Hii. · < 
.. · .. 

- j) 

B •.. pa6o:r; .·6~mrr .rrcn~nb30BaH~I .uBe <PoT~?M~nbCHOHHhie. KaMepbL PI13Mep11MH 

·J0x.10x2.'cM
3

, co~Ta~neHH~i~:M3· .. cnoeB aMynbC~ili H·~t<ctJYl,THll.~ -~P-400):-C''•; ' .. 

KaMe phi .6hmH o6nytreHhl Ha · crrHxpocpa3oTpoHe OYI H 1-1. BHyTpeHHn:M n:ytrKoM npoToHo6 

. ' 

~-. • • . ' .~_ ' . ·. • '. " ' •.. " : \ • ! - :·/ ' ~--~ ~ • > - '. :. 
nepneH.UHKymtpHo · nnocKOCTH .cJlOTOaMyn.bCHOHHhiX. cnoeB." KriHeMaTrrtreCKHe H3MepeHHSI . ' \ .' ., . . - -· . ' . ' -

• .. 

,. 

, C06biTHH ynpyroro' pacceSIHHSI llpOTOH8 H8, CB060UHOM npOTOHe, llOK838nH 1 'ITO 9HeprHSI 

Ha o6en:x KaMepax' pa66Ta .npoBo.unna~~ He3aBrrcrrl'V!o H.UeHTH~Hoii. ;..;eTo.un:K~li, 
,I /1/ 

pa3pa6oTaHHoii B '.• 
. I , 

noHCK 'c'o6h~Tiili ynpyr~rd paccesrHn:~ 'npoao.urrncsr no nnollia.urr · Ha' npocM·o~p~~hix 

I 
, Yl3MepeHHSI H pe3ynbT8Tbl 

B npouecce Bhx.ueneHHSI c~yqaeB ynpyroro pa<;:cesrHHSI ua , K.a~epe · N2 1 6hmo_, · 

ycTaHoJ3neHo,' tiT<? nytroK ·na.uaiOIUHX npoTOH,OB He . HBmieTcSI MoHoxpoMaTHtrecKrrM~ 0Ka;. 
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oanocb,<.'ITO HeKoTopaSI .QOJISI cny,qa.es ne y.ooaneToopSieT KUHeMaTnxe. ynpyroro pacceSJ•. 

. '- -· ' . . - . . ~ . ' 

HUSI na ·2,7 Baa,' Ho xopowo y.ooaneTaopSJeT KlfHeMaTuKe npn M9HbWifX anepruSJx. 
~ • . • ' ' r".' .· . - .• \ • ' ' ' 

·. <nlllf. ai:-oM x'puTepiltt • uMnynbC-yron Mo.o;l'eunoro nJ>oTc>Jia, cna6o uoMeHSJIOiuuilcSJ 
,; ~·' •• ~.. , •• - • • • ' -.. < 

C. a'neprueli ,.QJISI ··ynpyroro C06b!TifSI If, ClfllbllO • H3M9HSIIOUlUHCSI .QJIS JII06b!X C06biTHit 
'· ., .·.-C "::" •,"•' ','' i ' ~ f ,• • •, ' \ '<: ' ·,'• --~ 0 0 • <',F ' -' 
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s<iJ<iJeKTHBHOCTb npOCMOTpa na);laeT, 06'b9M/ HaXOJ:l~WHACSI B HenpORBn9HHOA SMynbCHH 

6nH.>Ke, '19M 20'" OT c-rexna H OT nosepxHoCTH, CSbin Bbi6poweH H3 paccMoTpe-

HHSI. 8 Ta6nHU9 1 npHBOJ:lHTCH a<iJ<iJeKTHSHOCTb npOCMOTpa no HHTepsanaM yrnOB B ' . . 
C.U.M. OTJ:18nbHO J:lnSI KaMep N2 1 H ·Nil 2. '"iepe3 ~ 0603Ha'l9Ha a<iJ<iJeKTHBHOCTb 

J:lByKpaTHOrO npoCMOTpa B npOU9HT8Xo 

34J<iJeKTHBHOCTb npOCMOTpa Bbi'IHCnSinaCb no BC9M OT06paHHbiM );lnSI H3Mep9HHA 

/1/ 
cny'l&HM TaKHM .>Ke cnoco6oM, KaK s pa6oTe • npu aToM npe.llnonaranoc&, 'ITO 

a<iJ<iJeKTHBHOCTb npOCMOTpa O);lHHaKOBa );lnSI BC9X C06biTHft );laHHOrO THna H llOCTOSIHHa 

no BC9My pa60'l9My 06'beMy. nerxo noKa3aTb1 'ITO OTCTynneHH9 OT 9THX ycnOBHA npH

BOJ:lHT K aaBbiW8HH10 s<iJ<iJeKTHBHOCTH npOCMOTpS.. 0);1HaKO npH BbiCOKOA a<iJ<iJeKTHBHOCTH, 

KaK aTO HM88T M8CTO 8 H8W8M cnyqae, 8Ta M9TOJ:lH'l9CKaSI OWH6Ka H9 MO.>K9T 6biTb 

cyw ecTseHHoA. 

0 
Bcne.llCTBHe Toro. 'ITO a¢¢eKTHBHOCTb npocMOTpa J:lnR yrnos 1 6on&WHX 2015, 

B c.u.H. OKa3anOCb ManoA ( 70%-50% H M9HbW9 ) 1 );laHHbi9 no J:lH<iJ<iJepeHUHanbHOMy 

C9'18HH10 B STOlt o6naCTH yrnOB He npHBOJ:lSITCSio 

0 0 
Ce'leHHe ynpyroro pacceHHHSI s .HHTepsane yrnos OT 2,5 J:lO 20,5 nony'leilo pasHbiM 

Ha KaMepe N2 1 ( 10,00 :t_O, 77) M6., Ha KaMepe ~ 2-( 10,20.:!:0,64) M6. 

lJ.aHHbi8 no J:lH<iJ<iJepeHUHanbHOMy C9'18HH10 npHBOJ:lSITCSI B Ta6nHU8 N2 1 OT);lenbHO 

no xaMepaM H o6'beJ:lHH8HHbie (co cpe.llHeA sHeprHeA 2,8 Bas). 

Peayn&TaTbi H o6cY.>KAeHHSI 

nony"leHHbie axcnepHMeHTan&Hbie · .ll&HHbie He cornacyiOTCSI c npeAnono.>KeHHeM 

0 ManOCTH CfiHHOBOrO B38HMOASitCTBHSI H B9W9CTB8HHOA "laCTH cPa30BbiX CJ:lBHrOB0 

0 
lJ.eACTBHT9nbH01 AHci><PepeHUHAnbHOe Ce"l~HHe no);l 0 1 Bbi'lHCneHHOe no OnTH'l8CKOA 

/3/ 
TeopeMe cornacHo nonHoMy ceqeHHIO u101 .. (43,5;!:.1,0) M6 , nony'la:eTCR pasHbiM 

(41,7 ;!:.1,9) M6 /cTep. B TO .>Ke speMSI axcnepHM8HTan&Hbte aHa"leHHR npH yrnax 3 15°. 
0 0 ' . 

5,5 H 7,5 B CHCTeMe U8HTpa MaCC COCTaBnSIIOT 63,3:t_10,3, 51,7:t_7,4 H 48,2±.6,1, 
0 

COOTB8TCTB8HHO. npH aTOM KynOHOBCKOe pacceSI.HHe Mano y.>Ke npH 3,5 • 

141151 
Peayn&TaTbi onbiTa o6pa6aTbtsanHcb no cxeMaM, npHBeAeHHbiM s pa6oTax • 

B pacqeTax npeAnonaraeTcSI, 'ITO noTeHuHan RJ:lepHbiX cHn paanH'IeH J:lnH CHHrneTHoro 

H TpHnneTHOrO COCTOHHHA, HM89T rayCCOBCKOe pacnpeJ:leneHHe B 38BHCHMOCTH OT pac

CTOSIHHSio lJ.nH npOCTOTbl C'IHTaeTCSI 1 'ITO OTHOW8HH9 A8ACTBHT9nbHOA "laCTH K MHHMOA 

OAHHaKOBO AnSI CHHrneTHOrO H TpHnneTHOrO nOT9HUHana 

"' 
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B O.OHOM sapHaHTe pac'leTa .aH¢¢epeHuHan bHoe H nonHoe ce'leHHe pacc'IHTbi-

B89TCSI no Bbi'IHCneHHbiM H3 38.08HHOrO noT9HUHana cP838M C noMOWbiO Bblpi:DK9HHA: 

.an.st an9M9HTOB M- M8TpHUbi 1 B .apyrOM B8pH6HT9 HCnOnb3y9TCS! OnTI{'I9CK8SI M0.09nb, 

BKniO'I6IOW8S! KynOHOBCKOe B38HMO.ll9A:CTBH9. MeTO.OOM H8HM9HblllHX KB8.llp8TOB II0.06Hpa-

naCb H8Hny'IW8S! KpHB8SI H COOTB9TCTByiOWH9 3H8'I9HHSI napaMeTpOB K. 1 Y u w. 

no.aroHKa HaHny'lllleA KpHsoA: oueHHsanach MeTo.aoM x 2 • PeaynhTBTbl pacqeTa no 

060H.M B6pH8HT8M COrnacyiOTCSI M9)f{.OY C060A: 1 n03TOMy B .llMbH9A:llleM IIpHBO.OSITCSI 

peaynbT6Tbi 1 nony'leHHbie no cxeMe pac'leTa1 HCnonb3yiOwero aneMeHTbl M-MaTpHubr. 

PaC'19T nOK83biB68T 1 'ITO MO.aenb C U •0 H K. •1 C 36.06HHbiM nonHbiM ceqe-

HH9M O'fpf • (43 16!_10) M6 H9 npOXO.OHT no KpHTepHIO )( 2 ( }(2•16171 npH )(
2•8). 

EcnH He aa.aasaTb 0'
101 

, TO )(
2 •7,71, HO npH aToM O'tot nonyqaeTC.st ·paBHbiM 

( 62,8±.,212) M6o 8H.OH0 1 'ITO p63HHU6 0' tot Bbl'IHCn. - 0' tot a Ken. SbiXO.OHT 36 3, 7 

nonHbiX OlllH6KH. EcnH K nono)f{HTb pasHbiM 1, TO H3 onbiTa onpe.aenHeTc.st seliH'IH-

Ha peanbHOA: '16CTH IIOT9HUHana C .OOBOnbHO ManoA OWH6KOA _( U • (-4010±.,616) Mas 

HnH U = (38,7!_4 19) Mas),O.OH8K01 HH'Iero H9nb3.st CKaaaTb 0 99 3HaKe. npH STOM 

senH'IHH6 MHHMOA 'laCTH IIOT8HUHana pasHa w • ( 32,7 :t_7 ,0) Mas HnH ( 62,3!_12,1 ) Mas. 

.am1 u > 0 H u < 0: CywecTsyiOT 'l'aK)f{e peweHHst c 1<. < 
K •0,19 !_0,06 H 1<. • 0,13 ±., 0,04 COOTB9TCTB9HHO. 

B o6nacTH 1<. ;> 1 napaMeTpbi ·He y .aaeTcsr onpe.aenHTb c paayMHOA: TO'IHOCThiO. Ll.eTanb .. 

HbiA paC'I9T nOKa3bisaeT1 'ITO .ansr O.llH03Ha'IHOrO 06'bSICH9HHSI SISHOrO I1p9SbiW9HH.Sl 

aKCI19pHM9HTanbHbiX TO'I9K no.a ManbiMH yrnaMH Ha.O "'onTH'l9CKOA:.. TO'IKOA H906XO.OHM 

6onee 6oraTbiA CTaTHCTH'I9CKHA MaTepHano 

Cpe.OH9KBa.apaTH'IHbiA pa.aHyC 1 CBSI3aHHbiA C napaMeTpOM COOTHOW9HH9M 

\/i-2 • Vf- } ) OKa3biBa9TCS! .anSI paanH'IHbiX Mo.aeneA 11pHM9pHO O.OHHa~OBbiM H 

pasHbiM ( 1,06 :t_O,lO) E • npe.acTasn.stno HHTepec o6pa6oTaTb no npe.ano)f{eHuoA cxeMe 

• /6/ 
pac'leTa aKcnepHMeHTanhHbte .aaHHbte no ynpyroMy p-p-paccestHHIO ua Manbre yrnbl 

npH aHeprHH 3 Ess. Pac'leT noxaaan, 'ITO Mo.aenb c 1<. •1 H u .f. 0 npoxo.aHT 

no KpHT9pHIO )(2 )(2•16,7 ,Z2•16), IlpH STOM B9nH'IHH8 peanbHOA 'laCTH nOT9H-

UHana OKa3biB89TCSI paBHOA U • ( - 73,0 :t_66,8) 'Mas, T.e. OTnH'l89TCSI OT Hynst H8 
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I .· _, , 
3H8'10HWe O.llHOit 0WH6KH, .MHiiM8si '18CTb ITOTOHUH8na paaH8 W = (227,8+146,0) Maa, 

' e . -;-

Cpe.aue~a8ap~TH.'IHhifi p8.auyc' aaan'Mo.aeifcTans:r paseu ( o, 75:!:.0d 1) f · , 'ITo a ·npe~ 
.a'enax .llaOifHOfi OWH6KH COaMOCTHMO 'c· Ha'WHM pe3ynhT8TOMo 

' . .1 . •, .,· • ' '~' ' • ' • \ 

. .. . ' ' .. ' . ' ' . . . /6/ 
B&rn npoae.aeu T8K)Ke o6ctfeT o6be.an~eHHhiX .ll8H_HhiX H8Weit· p860Thl u p860Thi . . .· . ' .•··· , 

acpcpeKTHaHOH aueprnn ·2,9 Baa. Mo.aenh c ' /( = 1· u. u =0 npnao.anT K e3H8'1e-

u,.,. ,.;_{48,6~0,93) Me( npa· utot ;.,· (42,5:!:, 1) M6 .z:uul 2,9 Baa, T.e. p83HHU8 
. . . . . . . ' -

.anSI 

HH!O 'I 

. Me)K.ay HHMH a&rxo.aliT 38 npe.aen~; Tpexxp8THo1l: nonuoii own6Kn, 

Mo.aenh . /( :i 1 H u '·l·O c 38.ll8HHh!M rronHhiM ceqeuueM He npoxo.auT rro 
:l :l ' ~:l . . . . . '.· . • 

X : X .=31,0 npn X =_24. ::hq: cau.aeTenhC'J'ayeT o TOM, I{To ueo6xo.anMo 

'/ 

1< ~ '-1 • .lleiicTBIIT~nhuo, npu 1< · <. I HMeeTc~ peweuue, y .aoaneTaopSiro-
,. . .llOIIyCTHTh 

mee aKcnepnMeHT8lr!>HhiM .ll8H~hiM 1< :=0,18:!:,0,94, u ~= (~,1:!:,42,8) Ma~> 

w ',;(333,4:!:,112;8) Maa~ CymecTayeT iaK)Ke pew~une rrpn · u E 0 , 1< =0,18+0,04,' • 
' . . . . .. - . 

·, w. = (S3412+113,3) Msa. T8imM o6paaoM, aToT. p8c'leT nOK83&Ia8eT, 'ITo ueo6x6.airMo 
' - . . I ·:· . ' ' .. ··. ·'. . 

.aonycTHTh pa3nH'Iue rronu&rx 'ceqeuM:ii .B cuurri'eTHOM .H ·TpiuineTHOM · cocTOSIHHH. M8naSI' 
I . . ·,, • ' . ' 

aenH'IHH8 .aeuiecTaeuuofi 'ISCTH .rroTeHuHa'na B coqeT8HHH c M8noli. aennqnuoif. crruu-op-
. . . . . ' ' ' ... · .. /4/ . ' •. . 

6HT8nhHOI'O :B38HMO.lleficTBHSI' IT pH ab!COKHX aueprHSIX .· K8t{OCTBOHHO. 06bSICHSIOT Many10 
. • , ; . • I . . . . ' , • •. •' '/7/ 

aennqnuy· nonSipH38UIIH. a p-p-a38HMo.aeifcTanSix npu 2,85 Baa, nonyqeuuyro a 
' . ~ . . . ~· ' . 

06pamaei H8 ce6si BHHMauue TOT cpaKT, ·'ITo .aauu&re no ynpyroMy. p-p-paccesunro 
. , • . . : . ' . . I : . . . . 

rrpn pa3nuqu&rx au9prngx a HH,Tepaane (2,8-8,5) Bas> oTno)Keuu&re H8 rpacpuKe. 

·. ~~- jg . (q- rrorrepequ~~fi HMnynhc ·, k - aonu~aoe 'lncno)·, H~' no)K~TcSI'ua o.auy 

Kpnayro~ Benu~nua ~,\ ~O (q) y6&rsaeT c B()3p8cTaHueM · 9uepruu nprr acex. ~H8'1e-:
HHSix q. H oc66euuo 6biCTpo .anSI 6onhWUX . q,: (pnc. 2). 3To roaopHT O•.TOM~ '1~0 

. a aTofi. o6n8CTII. 9Hepruif OITTH'IOCKUe xap8iaepfiCTHK!i ·rrpOTOH':" llpOTOH!IOI'O B3(UfMO.lleiJ:-
CTBjHI H3MO!ISllOTCSI,; . . ) . - . ' 

AaTOpbi C'IHT810T CBOHM .aonroM Bblp8.3fiTh 6n8rO.ll8pHOC'l'h 8.H.BeKcnepy 38 
• , I / ' r •·.• / • 

rione3Hhre o6cy)K.aeunSI H l1.H.Cnnnuy 38 npoae.aetme p8c'leToa Ha aneK·rpouuo-

Bhl'i~c~HTem,H~fi M8WHH~ ; M-20" t. a T8K>Ke KOJJneJ(·rney na6op8!IT0B> npHHHM88WHX ' . . . . ' ., '. ,. . - -
I. 

Y'I8CTHO B UpOCMOTpe H H3MepeHHSIX,_ 
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PH c. 2 • .llaHHbre no.~ ynpyPoMy, p-p-pacceHHHIO npH .pa3JI!f"1Hbrx,. aHepPHHX, 
·' 01'JIO:>K9HHbi9 Ha Ppacf:>HKe 

.... -&-.• ~O · . .:!J ( q - nonepe"'Hhiir lfMII;Jihc.) 

~ ...:. llaHHhre nacToHmett pa6orbr (2;8 Baa) 
.. _c . . . ' .. · '. 17/ 

"':' ll8HHhre pa6oTbi Ha 2,85 FiaB, . • ·- ll8HHbie .P800Tbl Ha 6,2-:•B9B 18/ 
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