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OTBeTCTB8JI.HJ,1.A 3A JIOlU'0TOBlly c6opllllll8 E ff8'18Tl[ 

C.H. nio6oMHnOB, 

PyllOIIBCh nocrynKna B Kanaren&cun ornen 
20 ~eeparur 1865 r, 

__ /, 

------------------. 

IICCJIE.I{OBAHllE YIIPYI'Oro PACCE/IHHH IIPOTOHOB B HHTEPBAJIE 3HEPrHft OT 2-x 
no IO r3B HA JlEHTOHAX HA MAJI!IB YI'Jlll C IJO!AOI$D l!ETO.I{A TOHKOil IJHll!EHll . 

lY6Ha, !!para, Cocpaa, YnaH-EaTop, XaHOR 

lOK/lll,ll;qRK: n.r.XpRCTOB 

Ynpyroe ,,.c1. pacceaHRe a3yqa110Ch C uenhD nonyqeHRH XO)(a AR¢¢epeHUHMhHOro ceqeHHH, 

nonHoro ceqeHRR ynpyroro pacceHHRR a cpe,1!11eKB!l,ll;paraq11oro p8,!U!yca B3aRMOAeRcTBRR B o6nacra 

3!1eprRR OT 2 ,1(0 IO r3B, 

l1IR H3yqeHRR ynpyroro /'--ol pacceRHHH B KaqecrBe MRmeHH RC1101lh30BMaCh n/lel!Ka 
l (Cb1/l'lc OTHOCRren~HUM CO)(epxanueM )(eRTepRH 95,0% R 93,!%. TO/lIDRHa MHmeHR 2-2,5 MK, 

A6CO/lDTHaH KMH6po~xa C,l(e/laHa R3MepeHHeM HaBe,l(eHHOR aKTRBHOCTR 'i C"- MRmenn. 

IlepBue pe3y1lLTaru 6U1!H ,1(0/lOXeHU Ila Mex,l(ynapO)(HOR KOH¢epeHUHR no cpR3HKe BUCOKIIX 

3HeprHll B ly6He 1964 r. Ilocne KOHcpepeHURR pa6ora npO)(O/lXMach c uenhD yBenuqeHHR craTHCTH

qecxon TOqHOCTH ,1(0 2-3%, 

Beere npa aHeprnax 2,4,6,8 a IO raB 11all.Ileno 

IIHH Ila ,l(ellTOHax. 

~ 120,000 coOuran ynpyroro paccea-

Pa6ora npO)(O.lllll:aeTCH B OCHOBHOM B HanpaB/leHHR y1IyqmeHHH MeTO)(RqecKIIX YC/lOBRH ,1(/lff R3Y-

qenHH ClllWX MMUX yrnoB pacceHHHH, r)(e B03MOXHO lla.6/lD)(eHRe Hl!TepcpepeHURR Ky/lOHOBCKOro R 

H)(epHoro pacceHHRH, l1IH 3TOro npe)(001laraeTCH C,l(e/laTh cepRD 061Iyqe11aR C 601Iee TOIIKOll MHmeHhll, 

TOJllllHHa KOTOpOll 6y)(eT ,.., 0,6 MK, 

¥11PYI'OE P-P PACCE.HHIIE IlPII IO r:rn, il3MEPEHHOE C IlOMOII{I,D 
TQH_K_Oli_ Il,QHll3TilJIEHOBOil _Milll!EHH 

II. K. MapKOB, X.M. tiepHeB 

Ha BHyrpeHHeM nyqxe CHIIXpOcp830TPOlla Oil.fill B ly611e 06nyqa11ach npOT0118.l(H C 3Hepraen 

IO r3B Il01lH3Tl!JleHOBM MHmenh TO/lIDRHOH 2,5 MK. TpH cpOT03MY1lhCHOHl!Ue KaMepu perncTpHpOBMH 

npoTOHU OT)(aqH~BU/leTeBmHe B yrnOBOM HHTepBMe 80,5 - 88° /l,C. Ha craTHCTHKe 7400 cnyqaeB 

onpe)(e/leHO )(Hq4iepenuHMhl!Oe ceqeHHe ,1(/lff IO Yr1IOB .• Onpe)(e/leHU HaK/lOH )(llcppaKUROHHOro 
xonyca A =(9,9 .:!: 0,6) (r3B/c)-2 H p8,!tnyc B3aRMOAellcTBHH nporona -z. =(I,24.:t0,04) ¢epMH. 
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0 JllfCTOPCll.f!X II J!Olilli01,I PACCEmnrn B H,UEPHHX WT0311YJU,Clf.f!X 

A.rn.rallTl!HOB, M.lf.Il3C!acapoB, H.C.CTpem,noB, :'K.C.TairnC!aeB, 

11,.H. 1lacmmoB 

HacTOll!llee cooC!meHH8 HBJIH8TCH npO,ll;OlleHHeM padOTH, ,ll;OJIOXeHHOll Ha IO 3ace,11;8Hl!I! 

3MYJILCl!OHHOro KOMl!T8Ta. AHMl!3HPYDTCH CBOllCTBa ,ll;l!CTOpCl!I! B H,11;8pHUX 3MYJILCll/lX HIIK4lf-P I! 

liJII>¢op,11; G -5 B 3B.lll!Cl!MOCTI! OT yrJia HaKHOHa CJI8,ll;a K nHOCKOCTII 3MYJILCl!I! I! OT ,ll;Jll!HH 

nqellKl!~Ha KOTOpOll np01!3BO,ll;l!TCH 1!3MepeHl!e MHOroxpaTHOro pacceHHl!H. Hall.ll;eHH YCJIOBl!H Ha,11;8%

HOro onpe,11;eJI8Hl!H 3Heprl!H qacTl!l1 M8TO,ll;OM KYJIOHOBCKOro pacceHHl!H B npl!CYTCTBl!I! JIOllCHOro pac

C8HHl!H I! ,ll;l!CTOpCl!I! (cu.pl!c.]. 

.P.Pc (( 3/J) 

7 t \ 

~' 
5 ~ ' ' ' ' ,5 ', 
3' /' '· 

' -------'\.._ ,t=· --~---------' -= 
__,_ 

0 2 '-I 6 8 fo 

Ha pl!cyHxe npe,11;cTaBJJeHa 3aBl!c111,1ocu BepxHero 3Ha~eHIIH PJc, Ha,11;exHo onpe,11;eJine1.ral! Me

TO,ll;OM 113Mepemrn l.moroxpaTHOro KYJIOHOBCKOro pacce/lHll/1 Ha Jlqel!xax 250, 500 11 IOOO MK (cooT-

B_eTCTB8H!10 11:pl!Bue a,C! 11 B), OT yrJia norpyxeHl!H CJie,ll;a qaCTlll1b! B 3MYJibCIIII HHK'1>11-P 11 

IIIJIL(jiop,11; G -5 ( cnJiomm,ie Jil!HIII!). 
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XAP AKTEPIICTI001 BTOPlllJH!.lX IIPOTOHOB Il3 p -e B3AIDJO,l\EllCTBUvi IIPII 

::iHEPr1m 9 r:lB • 

A.rn.rallTHHOB, r.H.PyCLKl!Ha, R.C.TaKHC!aeB, 11.i.qaCHl!KOB. 

Ilpl!BQJll!TCH xapaKT8pl!CTl!KH BTOpl!qHHX npOTOHOB 1!3 !56 p-p B3aHM0,11;81lCTBl!ll B H,11;8pHUx 

qJOT03KYJILCRlllC ,ll;HH Bcex MHOllC8CTB8HHOCT81l npl! 3Heprl!I! 9 r3B. 

H,11;es'.Qt~Kanl!H qacrHn npOBO,ll;l!Jiacb BO BCell 3HepreT11qecKOll OC!HaCTII, BKJIDqan I,5 r3B 

£.-f'pc.-.2,5 .r3B. Cpe,ll;Hl!e xapaKTepllCTl!KI! npnOHOB (ql!CJIO npOTOHOB Ha B3a.Hl,IOJ1;81lCTBll8, cpe,!Olee 

3HaqeHl!e noJIHoro II nonepeQHux l!MnyJILCOB, yrJioBoe pacnpe,11;eJieH11e) corJiacyDTCH c pasee onye!JI11-, 

KOBaHHUMI! pailOTaMI!. 

ll0Ka38Ha 3aJll!CIIMOCTb llMnyHLCHOro. cneKTpa B· CUM OT MHOllC8CTB8HHOCTII (cneKTp CTaHOBIITCH 

MHrqe C yBeJI11qeH11eM q11cJia Jiyqen). B CYMMapHOM cneKTpe np0HBJIH8TCH T8H,ll;8Hl\llH K nOHBJI8Hl!D 

.ll;Byx MaKCl!MyYOB. 

MaKCIIMYM, coopieTCTBYDmllll C!OJIJ,llll!M 3HaqeHIIHM l!MnyJILca (~ I,5 r3B/c), COCTB.llJIH8T 

~ 70-au:g OT oe!~ero qffCJia npOTOHOB, llOHBJI8Hlle MaKCIIMYMa.., COOTBeTCTBYJ)lllero MaJIUl,I 3HaqeHl!HM 

l!MnyJILCOB ( - 0,4 r3B/c), oC!ycJIOBH8HO rJiaBHHM 0Clpa30M npOTOHaMI! c I,4 r:lB <ppc < 
3 r3B B JICK. 

OllliT HCITOJI130BAIDIH ABTOMATlf311POBAHHi1X YCTPOMCTB .l\llfl 
AHAJIH3A COE!:ITHl'l B 40T03MYJII,Clf.f!X 

. A.C.AccOBCKaH, 4.r .Jlenexirn, K.M.YmaKOB 

JleH11Hrpa,11;cK08 06~8,ll;IIH8H1!8 0IlTl!KO-M8XaHl!qecKl!X npe,11;npl!J1Tllll BHnYCTl!JIO cepl!D Cil8l\lla.JlbHUX 

Ml!KpOCKOilOB ,ll;JIH aHMll3a CJ!e~OB B HJ1;8pHHX (JIOT03MYJILCl!l!JC. Onur l!CITOJib30BaHII/I 3TllX np11Clo-

pOB B Jl8Hl!Hrpa,11;CKOM (Jlll31!KO-T8XH11qecxo1,1 l!HCTIITyre l!M.A.4.11oqxpe AH CCCP Il03BOJIH8T C,ll;8JiaTL 

CJI8.ll;YD~lle 3aKJIDqeHIIH: 

I. C~eCTB8HHHll 3/lxpeKT ,ll;OCTllraeTC/1 B np11Clopax C aBTOMar11qecKIIM BHBO,ll;OM IIH(jJOpMa.111111 

B Bl!J1;8,np11ro,11;HOM ,ll;JIH Henocpe,11;CTB8HHOro· BBO,ll;a B 3BM,, 

YcTpOllCTBa C llC8CTKIIMII nporpaldllaMI! OClpadorm ,ll;aHH11X ClUCTpO CTapeDT, 
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2; n.118 oOpaOOTKII c.11eAOB II cOOUTllll B R;n;epHHX ¢0T0311J.11!,CllllX HyzHO IIMeTr, o;n;IIH MHKpO

CKOn 11 ;n;Ba T:lma CTOHOB C aB?OMaTll'leCKIIM B!lBO;n;Ol! KOOp,i:;rnaT ,ll}!Jl nOIICKa coOUTllll, IIX KOOp.!111-

HllpOBaHIIR, reoMeTp11<1ecK11X 113MepeHllli II 113MepeHIIH MHOroKpaTHOro pacceHH!IH. 

n.118 1!3MepeH!IR IIOHll38.llllll HeoOxo;n;lllla npOCTM npllCTaBKa C BHBO,IIOM IIH¢0PMa.IlllllJ np11rO,J1Hl,lM 

;n;JJR BBO,lla B 3BM. 

3. JiprutT!IKa 11cnOJJL30Bailll8 aBTOMaTll311POBalllll,IX yctpol!c:rB MR aHaJJll3a coOUTllll B H;n;epliHX 

3MYJJLCll/lX C B!,IBO;n;OM Beel! IIHq>OpMamm B Bll):8~ npllrO,llHOM ,IIJIJ! Henocpe;n;cTB8HHOro BBO,lla Ji :JBM, 

n03BOJJHeT CTaBIIT!, 3a;n;aqy noJJHOrO aHMll3a Ka.JK;n;oro C00HTIIR II rpynnu coOux11l! Oe3 y<1acTl!Jl 

qe.11oneKa. 

IICHO)Th30IlAI-IIIE I'EOI.IETPl!IIECIDIX X.'IP AKTEPV.CTIIK nnll OTJ,OPJ\. 
COEHTH~ B <!iOT03MYJII,CHllX 

H.TypyxaHO 

n.11s Ouc:rpol! 11;n;eHt11¢11Kailllll ynpyroro II aeynpyroro B38.IIMo;n;elicTBIIH c oOprooBaH11eM B 

KOH8'1H0M COCTOHHIIII ,llByx qacrllQ 11cno.11r,3ye:rCJl o:rOop coOutllli no KOMnJJaHapHOCTII. 

Koop;n;11Ha:ru T0'18K c.11e;n;0B BBO,IIRTCR B 3.118KTpOHHYJO Bll'IIICJl!ITeJJbHYIJ Mail!l!Hy. 

B HaqaJJe MaJllJ!Ha OT011paeT CO()l,ITIIR no KOMn.11aaapHOCTII C 11cnOJJb30BaHll8M npOCTHX reOM8Tp11-

qeCKIIX xapax:repllCTIIK, 3aTeM OHa np0!13B0,llllT alla.11113, YKa3HBM Ha Ha!IJ.!eHr,mee OTKJIOHeH11e OT 

yrJJOBHX coo:raomeH11ll, COOTB8TCTBYJ)ll!IIX KIIHeMaT!IKe ynpyroro pacceJIHl!Jl 11.1111 Kl!HeMaTIIKe BCe

B03MOKHHX HeynpyrllX KaHa.110B np11 ,llaHHOl! 3aepr1111, II ec.1111 3TO OTKJJOHeH11e aaxo;n;11TCJ! B ;n;onycTII

MllJC npe;n;e.11ax, MOKHO yc:raHOBIITb Tlln B3a!IMO,llelicTBIIJl. 

11ero,I1 nponepli.11ca ua ¢oxoa1.1y.11r,c11ounoli Kanepe np11 11Mny.11r,ce na;n;aoll!ero rr-ue3ona B 

3,6 rsB/c. 

rro.11yqeua xopomas TO'IHoc:rr, np11 onpe,I1e.11eH1111 yr.110B uex;n;y uanpaB.11en11eu paa.11exa qac:r11Q 

11 nanpan.11en11eM na;n;aDmeli <1ac:r1111H, a :raxxe yr.11a KOMn.11aHapaoct11. Om110Ka B onpe,I1e.11en1111 yr.110B 

He npeBumaer O,OOI pa;n;. 

TaKIIM odpa30M, 11cnon3yH 3TOT MeTo;n;,MOKHO OT011parr, Oo.11r,moe 'IIIC.110 C00l1Tllli 3a CpaBHH

:reJJbHO KOpOTKOe BpeMR. 
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D3_Al!MOJIEviCTBIIE n-- ME30HOB C IIMl!YJ!hCOlJ 7 ,2 r3B /c C ,y!PAMII 

A.C.AcCOBCKM, <1>.r.Jlenex1m 

lip11 c11c:reMaTll'18CKOM npOCMO:rpe no n.11oma,n;n IS,2 CM3 3MYJJbCIIII, o0.11y<1eHHO!l rr--Me30Hallll 

C 11Mny.11r,c'ou 7,2 I'3B/c, Hall,lleHo 56 B38.llMO,llellcTBllli rr--Me30HOB C TRlE:eJIHMll H,llpaJ.111, conpOBOlK,ll8!l

m11XcH BHJJe:roM AByx pe.11?.TIIBIICTCKIIX qacTIIQ, ;n;onyCK6.ilfill!X ll,lleH:rllqil!Ka.IlllD. OK0.110 2(/,ll peJJHTIIBllCT

CKIIX qac:rllQ COCTaBJlllDT K-Me30Hll, pOlll:,llaDfillleca B .- 4Cr,. npoaHaJJ11311pOBailHllX 3B83,ll. Cpe)IHl!e 

3HaqeHIIII IIMITYJlbCOB II nonepeqHh!X l!MnyncoB )IJIJ! lI-Me30HOB, K-M830HOB II npo:rOHOB 0,l(l!HaKOBH 

)l.11/l JI-a;n;epH!lX B3a!IMO,llellcTBl!ll np11 4,5; 7,2 11 !6,3 r:iB/c P-MepHh!X B38.lllJO,llelicTB!!ll np11 6,3 

11 27 r:in II IT-N B38.1!140AellcrB11li npll 7 raB /c; np11<1eM Ha0.1110,I1aeTc11 no3pacraa11e nonepe•rnoro 

l!MllYJibCa C poc:roM Macchi 'laCT11!1ll. YrJJOBHe l!MllYJJbCHlle cneKTpbl JI- ,11 l{-M830HOB He npOTIIBOpeqaT 

pac11e:rau a;n;epHoro KacKa;n;a no Me:ro;n;y MoHre-KapJio. 

O __ CQDiifEClHOMl1CJIOJ!130BAHl111'. 3MYJ!hCV.OIIHl:lX .11 11CJ{POilI:lX KAlilEP 

,r,,r.Jienex1m, r.M. Q5q11HHl!KOB 

l1cno.11b30BaH!le Oo.11r,m11x 3MYJJbCl!OHHl,lX Kallep B l!CC.118,llOBaHIIJ!X no qJll311Ke <1ac:r11Q BHCOKIIX 

:rnepr111l n03B0.1111e:r pro.1111qan 11acTlll1hl no KJJaccan, cKopoctaM 11 3apn;n;an, ,llae:r ,Kap:r11Hy :i.11e11en

rapHoro aKTa np11 BHCOKO!l npocrpaHCTBeHHOli paapemaDmell cnocoOHOCTII II oqeHb OOJJbfilOM oO~eMe 

HaKOOJieHHOll llllq>OpMaI\llll. Jioc.11e,I1Hee 06c:roare.11r,c:rBO J!BJJl!e:rca II r.11aBHh!M H8,llOCTaTKOM 314YJJbCl!OH

HHX KaJlep-llHlj:,opuau11ll :raK MHOro, '!TO BHdpa:rr, HYJCHYD oqeHL TPYAHO. O;n;irn 113 nyTeli npeO)IOJieHl!Jl 

noro He)IOCTa:rKa COCTOIIT B aBTOMaT!l3aI:(l!l! Bcex npoueccoB 113BJJeqeHIIII II oclpaOOTKI! 11H¢OpMaQ1111 

113 3MYJl!,C1!0HHHX Kar-!ep. )lpyroli ny:tr, COCTOl!T B coqeTaIIIIII 314Y.11!,CIIOHHHX Kanep C IICKpOBW.!11 Ka

Mepan11. 

C11creM11, 0 KOTOpb!X 0h!JIO ,COOdllleHu II KOTOplle pa3pa0aTHB6.ilTCJl B ,Ol!S!Il II HeKo:ropb!X .IIPY

r11x .11aOoparop11J1X, 003B0JlllllT Hal!Tl! COOHTl!e B :JMY.11!,CllOHHOll xanepe no CHl!MKaM IICKpOBHX xanep, 

ITOMellleHHblX B qJIIKCl!pOBaHHOM no.11oxe1I1111 OTHOCIIT8JlbHO 3MYJJbCl!OHHOli KaMep!I, He,llOCTaTKOM :JTIIX 

CIICTeM IIBJJlle:rca Ha.111q11e CJJOlltHOll OnTl!KO-MeXaill!'lecKoll 'laCTII, a TrutlE:e ,IIOOOJIHIIT8JILHHe 3aTpaTH 

TPYAa Ha oOprulOTKy CHIIMKOB IICKpOBh!X KaMep. 

'l,lL! rrpe;n;.11araeM IICOOJJb30BaTb :iMy.111,c110HHHe 1tanepu He T0.1bKO KaK Ml!fil8HI, II :rpeKOBHll 

np110op, HO II KaK ,lleTeKTOp ,IIJJJ! 11;n;eHTl!q>IIKaI:(l!II np11pO,lll,l 'laCTIII:(, !IX yr.11oni;,ix 11 3Hepre:r11<1eCK11X 
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pacnpeAeJielll'll! npi! BllCOKOll pa2pema!lmel! cnocoOHOCTlf COBM8CTHO C lfCKpOBIDO! K&1epru.m C axycTH

qecKl!l4 c~eMOM lfH~OpMa.IU!H, C aBTOMa:rlfqecKHM ee BblBOAOM B BHAe, npHrOAHOM ~H BBO'Aa B_ 3BM 

H.~H nOJIHOI! oOpa,oTKlf B Hell. 

C :nol! J:(MI,D p83pado:raHH cne~aJII,H!,18 KOHA8Hca:ropHUe lll!KpO~OHH, HCCJl8AOBaHbl l!X xapaue-· 

pHCTHKH npH perHCTP!ll1lflf P83PH'AOB B p83JIHqHUX r83ax H nOK83aHa npax:r!fqecKM B03M0%HOCTI, l!X 

11cnOJII,30BaHHH, 

)\Jrn odpadOTKlf HH~Opll!ll1J'IH OT MHKpO~OHOB p83padaTHBae:rcH 20-KaHMI,Hlll! BpeMeHHOl! aHa-

JIH3a:rop C 011c:rpol! n&IHII,D Ha :rygHenr.HUX AHOAax. IlpeAYCMO:rpeHU BUBO'A KOOPAHHaT Ha nep¢opaTOP 

IIJI H odpado:rxa Ha 3BM "MIIHCK-I." 

IIpe~araeTCH acnonr,30Ba:rr. c11c:reuy npH H3yqeHHH peaxuHH p-,.d - H~.J +7T + + 7["- np11 

3Heprlflf npOTOHOB OKOJIO ! raB-. C 113MepeHH8M 3HeprHI! qac:rHU no l!X npode_r&I B ¢o:r03MYJILClfll, 

Il0.1183HllM dHJIO OH :J:8.Kl[e npHMeHeH11e ClfC:reMH, coqeTaDmell , 3MynbCHOHHHe II lfCKpOB!,e Kauepll 

C aB:rOMaT!fqecKlfll BHBOAOM lfH~OPMaI1lflf, B paHee npe~araBilll!XCR 3KCnepHM8HTex no onpeAe/leHHD 

OTHOCHT8JII,HOI! ~eTHOCTlf lf MarHHTHllX MOM8HTOB CTpaHHllX qacTHU, B Onb!Tax no HadJID'A8HHD 'ABOl!

HHX rHnepqiparMeH:rOB H npH lf3yqeHHlf 'APYrl!X peAKl!X codu:rHI!. 

K H3MEPE!@) _llEPOJITHOil .,!illlfi!H IIPOCBE1'DB 

A.C.AccOBCKaH, ~.r.ReneXHH 

Ilplf H3MepeHIIHX 1!0Hlf3Hpynmel! cnocoOHOCTlf qaCTIIU no l!X CJI8'A&I B 3MYJl!,CHOHHllX lf}llf ny3up1,

KOBblX K&1epax Bee qallle Hcnonr,3ye:rca nap&1eTp, KOTOp11li xapaxtepH3ye:r pacnpeAeJieH11e npocBe

TOB no l!X 'AJIIIH&I, 

)laHHM padoTa CO'A8PXIIT pe3yJir.TaTbl lfCCJI8AOBaHHH CTa:rHCTlfqecKHX CBOl!CTB BepORTHOII 

'AJlHHbl npOCB8T08 B 3aBHCIIMOCTII OT ycJIOBIII! 113MepeHIIR 'AJIIIH npocBeTOB Ha cJieAax Ob!CTpux qacTHU 

B ~OT03MYJII,CIIII, YqacTOK CJl8'Aa npOTOHa C 3HeprHell 3-raB npoMepeH Blf3YaJII,HO H Ha cneu11an1,-

HOM Mi!KpOCKOne AJIH lf3MepeHIIR IIOHll3aJ:(IIII 

HHI! B8JlllC!, Ha yqacTKax I,2,5 11 IO MM. 

H8CKOJII,KO P83, OOpadOTKa pe3yJir.TaTOB H3Mepe-

IlOK83aHO, q:ro Bll3YaJII,Hll8 8'AIIHllqHble 113MepeHHH KaEAOro HadJID'AaTeJIH COAepxaT OmHdKH 

cq11TblBaHlfH lf 3anHClf, 3a cqeT 3TOro BOCnpOH3BO'AlfMOCTI, oueHKII HOHlf3aI111lf no cnex:rpy npOCB8TOB 

npl!l.lepHO B 'ABa p83a XYJKe,qeM npH cqe:re crycTKOB, DAHa.KO C ycTpaHeHHeM OmHOOK 3TOT M8TO'A 

B Tplf p83a ynyqmae:r oueHKY lfOHll3aJ:(IIH no CpaBH8HlfD C MeTOAOM cqeTa crycT~OB. 

liaJllf'IJ!e ¢oHa cnyqailHUX 3epeH orpaHlfqffBae:r A}IHHY npOCB8TOB~no KOTOpblM HaAO CTpOHTI, 

cnex:rp, q:roOu nonyw:rr, Y'AOBJI8TBOp11:renr.Hlle peayJILTaTll, 
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CTaTHCTHqecKHe CBOl!CTBa H adCOJlDTHlle 3HaqeHHH xapaxTepHCTlfK cnexrpa np0CB8TOB, 

nonyqaeMUX nplf aBTOMaT~i!pOBaHHUX H3MepeHHRX,He COBnaAaDT C Bll3YaJII,HUIII! lf3MepeHl!RIII! Ha 

rex xe yqac:rxax. 

ITOJI!illil. PACIIA,J\ fl,l\EP, BH3BAHHllii EHCTPWM! IIPOTOHAMH 

K.)l. Tonc:roil (OIDIB) 

B pado:rax [r,2] · nplf B3aHMOA81iCTBlflf npo:rOHOB C m.my.11r,coM IO rsB/c B ~o:ro:rnynr.ClfH 

C H'AP&IH cepedpa H OpOMa. Had.llD)<aJllfCI, 3B83Ab!, COA8PXaBIIIH8 ._ B CyuMe 28 lf Oo.11ee ,. 

qac:rPIU ( ¼;?; I,4, a KHHe:r!fqecxaa :JHeprHH T > 30 MsB) H /1 qaCTl!U (T< 30 M:rn). 

Cpe'AHee ql{C/10 ( n :J + _g) = 3!. 3TH 3B83Abl COCTaB/IHJllf 2,25 .! 0,31!% OT Bcex B3alfMOAeil

CTBlfl!, B Tad.llHU8 'AaHU OCHOBHlle xapax:repHCTlfKlf 3Tl!X 3B83'A, rAe tt -cpeAHee ql{CJIO :S , j 
lf g qacIHU B 3B83Ae; fJ -Cp8'AHll8 yr/Ill, 

Tadn11ga 

V\s 4 .! 0,4 

t'\., IO.! I 

t'l._& 2! .! 0,6 

8,s 53° 

8.7 630 

0g 85° 

T3 IOO l.13B 

Tg I9 ,3 M3B 

H3 Tad.lll!Ull C.118'AY8T, q:ro cpeAHHn 3HeprHH p83JI8Ta qacTHU C yqe:roM 3Heprlflf CBH3H, npeAnOJia

raa 0).lfHaKOBb!Mlf cneKTpbl Hen:rpOHOB H npOTOHOB, COCTaB.IIH8T 2,5 + 3 rsB. 3TO donee qeM B 3 

p83a npeBOCXO)<IIT aHepri!D CBH3lf s;.pa, npHqeM TOJII,KO 11.a ~- qaCTl!Ull npl!XO)<lfTCH- I,4 raB, 

a pacnaA npOHCXO)<lfT npeHMyll!8CTBeHHO HU COCTaBJIHBmae a;.po HYK.IIOHll. B COOTBeTCTBlflf C 3THM 

nO.IIHHil pacna;. s;.ep H8/II,3H O(hHCH!lTI, Ha OCIIOBe :reopHH acnapeHHH, TaK ltaK Hapyllla!lTCH ee 

lfCXO.J.Hble npe;.noCblJIKII (MaJIOe ql{C/10 qac:rnu, a 3HeprHR B030yx;.eHIIH MeHI,ll!e aHeprHli CBH311), 

B [ 2J C.J.8.llaHa nOnb!TKa OllllCaTh nO.IIHlll! pacnaA s;.ep C nOMOll!l>D KBa3HrH;.pO;.lfHaMHqec1wro B3PllB-· 

HOro pacml!peHHR, OJ.Ha.KO 3TO BCTpeqae:r 3a:rpy;.HeH11e, Ta.K KaK aHeprm! T =I0,20, 60 M3B 

IpeOynT YB8J1Hqe11HH pa;.ayca C00TBeTCTB8HHO B 2,3 lf 5 PM- MexaHH3M nO/IHOro pacna;.a s;.ep, 
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K81t IlOK83bIBaeT KaqeCTBeHHbll! pacqeT, MOJ:eT ObITb o0~HCH8H Ha OCHOBe K8CKMHOro 38.1(8)tJI8HIIH 

B CTO/IKHOBeHIIHX qacTIIU BHYTPII H)qla II BHe ero np11 p8311eTe. 

r,lle 

BpeMH 38.1(8,JVIeHIIH "C paBHO: 
<l•> . ,; ,,. f 1:i. j Tl ~ <: V;.> J 

<...f;> = (f> o._)-; 
i; .. -BpeMH MeX,lly noc11e,llOBaTe/lLHHMII CTO/IKHOBeHIIHMII, 

_ L., V;. .,._ CKOpOCTL M8JC.JlY IlOCJ18,llOBaTe/lLHliMII CTO/IKHOB6HIIHMII~ 

<l,>- cpe,llH11l! nyn MeJ:,lly noc11e,llOBateJILHbIMII CTOJIKHOBeH11HMK,, 

f - q11cJIO HyKJIOHOB B e,lll!HKUe oO~eMa. 

l'.lcnOJIL3YH BeJIJ!ql!Hbl ceqeHl!l! p-p II p- I'\ CTO/IKHOBeHlllt B IIHTepsa11e 3Hepr1111 I20 M:lB~ Tt; 
~ 20 M:is,noJiyqJ!M -r:: ~2. ro-23 ceK. 

Hl!XHHH rpaa11ua BpeueHII T, , 3a KOTOpoe -HYKJIOH_ C 3Hepr11el! I20 M3B nponetl!T pacCTOH

Hl!e OT rpaa11ua HaqaJILHOro H,llpa R 0 .110 2'1Lo, uoxeT ObITL Hail,lleHa, ecJIK cq11ran, qro .JlBIIJ:eHKe · 

npOIICXO,llllT no PaJIIIYCY Oe3 CTOJIKHOBeHKl!, noJiyqay: "'C', =4.ro-23 , TO eCTL r, >- "C .·cAe-

,llOBaTeJILH01CTOJIKHOB8HIIH BHe H,llpa ycneDT npo113ogr11 3a BpeMH p83JI8Ta. POCT ceqeHlll! HyKJIOH

HyKJIOHHbIX CTOJIKHOBeHlll! np11 yi.ieHbmeHIIII 3Hepr1111 ( o;h =500 u;O np11 20 M3B) npllBO,llllT K 

3Haqnem,Hb!M sepOHTHOCTHM CTOJIKHOBeHlll! Ha pacCTOHHIIII ;!O 2 Ra. 
IlOMl!MO 3TOr°' B P83BIITIIII K8CK8,I\a HeOOXO)llll(O yq11TbIBaTL norJiomeH11e Me,JVIeHHbIX Me30HOB 

11 BH11e:r qacr11u 11a B030YJ:,lleHmnc qipar1rnHTOB. HeoOxo.11111,10 ,llaJILHeltmee 113yqea11e aroro 11HTepec

Horo HBJieHKH {B TOM q11c11e, BapupyH uaccy 11. aHepr11n nepB11qHax qacr11u; a t8Xlll:e pa3uep 

H,llep). 
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ClIOCCE lIPOJ!BJIEHl1H l'.I <l'?l'.IKCl'.IPOBAHl'.IH lI,l(EP!filX 3!.IYJihClffi B 

OJ.HOM AITlIAP!TE 

C. 11.J!Dc50Mll/10B 

Pa.:ipaOOTaH cnococ5, np11 KOTOpOM npouecc qiOTOXIIMllqecKOl! oc5patlOTKII npOBO,llllTCH B O,llHOM 

annapare. B OnHTHbll! oc5pa.:ieu annapaTa MOJ:eT dbITL 3aJIOJ:eHO e,J(l!HOBpeMeHHO 48 C/IOeB qiOpMaTa 

IOx20 CM~_npe,llsap11te/lLHO HaiJieeHHHX ~a CTeKJI0,11/111 COOTBe:rCTBynmee KOJIJ!'.qec~BO CJIOeB 00/IL

mero pa.:iuepa, BilJIOTL .Jl0.20x40 cu2• Iloc11e 3aK/la,:utK cJioes annapaT repMerKqecKK aa.xpbIBaetcH~ 

11 B8Cb npouecc npOBO~ll!CH Ha CBeTy. IlOCJie,llOEaTe/lLHO nponycKaDTCH BCe oOpaOaTbIBaJJm11e pac

TBOpbI: BO,lla, npOHBIIT8JIL, BO,lla, cron-BaHHa, qJIIKCaJ:, BO,lla, Bec~_~pouecc o~paOOTKII uoxe:r OHTL 

npose,lleH np11 O,llHOl! 11 roll J:e :reunepatype, r.e. 113orepM11qecK11111111 J:e c np11ueHeH11eu ren~ol! 

CT8,llllll. B 3TOM c11yqae B cxeuy UIIPKY/IHUIIII BKJIDqaeTCH Ten11006MeHHIIK. l\OHCTpyKUKH annapara 

oc5ecneq11saet B03MOJ:HOCTL rmareJILHOl! npOMbIBKII CJIOeB M8%.Jl:Y CT8,I\llel! npOHB/leHIIH II qJIIKCllpOBaHIIH, 

a T8Xlll:e OKQHqareJILHYD np01,11,IBKY CJIOeB. 

B npouecce oOpa.OOTKII IICKJinqaeTCH HeOOXO,llllMOCTL nepeKJIMKII CJIOeB 113 O,J(HOro annapata 

B ,llpyrol!, qTO HBJIHeTCH CYmeCTBeHHbIM He,llOCTaTKOM oOaqHOlt annapaTypbl ,J(JIH oOpa!loTKII TOKero

CJIOltHbIX 3MY/lbClll!. BtopHM npe11yY~eCTBOM np11 ,llOpa!lotKe cnocoOa HBJIH8!CH B031l0%HOCTb aBTOMa

Tll3au1111 UO,llaq11 II cueHH pacTBOpOB II OCYm8CTBJl6HIIH nporpaMMHOro ynpaBJieHIIH cxeMOl! ,llJIH oOpa

OO:rKII C/106B pa3HbIX IIIIlOBII TOJll!tllH. 




