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AKuam.Hocn pal5oTbl •. · ftlayt1eHHe npoueccoB rJ.;oTopor.t,lJ,eHHil nceii­

,lJ,OCKannpHLIX M630HOB B pesoHaHCHOH ol5nacTH SHeprHH HBnHeTCH Baw­

HblM HCTOtlHHKOM c~e,lJ,eHH~ 015 sneKTPOMarHHTHblX CBOMCrBaX a,ll,pOHOB, 

.B paccMaTPHBaeMOH ol5nacTH SHeprH~ )J,OMHHMPYIDUU1M BKna,lJ, B ceqe­

HHe npouecca. q;oTOpO~)J,eHHH nceB,lJ,OCKannpHblX.M630HOB ,ll,aeT MexaHM3M 

BOsl5yx)J,eHHH HyKnOHHblX pe30H8HCOB. ~HH onpe,ll,eneHHH xapaKTepHCTHK 

STHX pesoHaHCOB H HX BKHa)J,OB B a.MilnHTY,ll,y peaKUHH npOBO)J,HTCH 

( @eHOMeHonorHt1ecKHe aHaJlldSbl SKcnepHMeHTan»HblX ,lJ,aHHblX. XapaKTe­

PHCTHKH peaoHaHCOB H,B nepByID oqepe,ll,», aMUHMTy,lJ,a pa,ll,RaW!OHHblX 

rrepexOAOB BlitlHCHHIDTCH B paaJrntlHblX MOAeniDC sneMeHTapHblX qacTH~. 

CpaBHeHMe aHaqefil!L1 aMIIJrnTYA, nonyt1eHHblX HS aHanHaa sKcnepHMeH­

Tan»HDIX AaHHblX , c npeACKaaaHHHMM TeOplilH noaBonHeT BHl5paT» TY 

HHH HHyro KOHKpeTHyro MOAeH» sneMeHTapHblX ~aCTMU. 

B nocne,llHHe ro)J,bl paapal50TaHH KBapKOBble MOA6HH, KOTOplie npe)J,­

CK83blBaIDT 3HaqeHHH aMnJrnTYA pa,lU:lauHOHHhlX rrepexo~OB )J,HH no~BHP.­

romero 150XhillHHCTBa M3B6CTHblX B HaCTOHmee BpeMH HyKHOHHblX peao­

HaHCOB. 

IlpH cpaBH6HHM 3HaqeHM~ 8.MIIXMTY,ll, nepexO,lJ,OB peaoHaHCOB,llOll.y­

t{6HBlilX c IlOMOJlll>ID paa;rrnqHhlX iJ!eHOMeHonorMt16CKMX aHanVJ30B SKCne­

PHM6HTan»HliX ,ll,aHHblX, Hal53.UO,ll,a6TCH MX pacxox~eHHe, oco6eHHO ,ll,HH 

MaHLJX 3Hat1eHM~ aMnnHTYA nepexOAOB B ol5nacTlil ill H IY pesoHaHcoB. 

( ;llnn paspemeHHH STHX aeonpeAeneHHOCTe~ M YTOtlH6HHH 8!!C:li8HHH aM­

llHHTYA He06XO;zo.:IMO npoBe,lJ,eHHe )J,OllOHHVIT6H»HliX ~ccne,lJ,OBaHHH npo­

~eccOB ~OTOp0lli)J,6HHH nceB,lJ,OCKaHHpHblX M680HOB. 

Wa cxaawrnoro BHTexaeT aKTyan»aocn SKcrreplilMeaTanJ>Horo HC­

cneAOBaHHH ·WOTopoxAeHHH HeMTpanhHblX nceB,lJ,OCKanHpHblX Me30HOB B 

ol5nac'n! ill M IY peaoHaHcoB. 

Kpo11e ·Toru sxcnepV111eHTaJI»Hoe ·rncneAOBaHMe npouecca \POTopolli-
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'AeH!dff nceB'AOCKanRpHblX MB30HOB npOBO;lU'ITCff Ha ycTaHOBKax, CO'Ae~­
JKall\MX 6ec!J.>MJ!l>M0Bb16 'ABT6KT0phl! C!l,MHTMJlnRD;MOHHhlB M qepeHKOBCKM6 

cqeTq)dKM, npOBOJIOqHble MCKpOBhlB M nponopn;l10Ha~l>Hh16 KW46Phlt 

N<t~ - cneKTpOMeTpbl M T.'A. C'beM aKcnepMMBHTaJII>HhlX 'AaHHblX c 

STHX 'ABTBKTOpOB B !J,M\lJpOBO~ q_iopMe, nepe'Aaqa H HaK0IlJl6HH6 HX Ha 

8BM Il03BOJIRBT, npH HaJIJllq)d)d COOTB6TCTBYIOmero nporpaMMHOrO oc>ec­

. neqeHMff, o6pa6aTh1BaTl> 3Tlll SKcnepliMBHTaJll>Hb!B ,lJ.8.HHbl6 Ill nonyqaTl> 

KOHeqHbl6 pesyJII>TaThl SKcneplllMBHTaJII>HblX JllCCJIB'AOBaHliHo 

cos'AaHHe nporpaMMl:loro ooecnelleHMH TaKllte aBnReTcfl· aKTyanI>H( , 

npo6JIBMOlil:, pemeHMB KOTOPOH Tpe6yeT cneu;MaJll>HblX 14CCJl6'AOBaHJlllil: H 

paspa60TOK HOBblX,aJlrOpMTMOB M nporpaMM, c u;eJll>IO yqeTa ocoCleH-

. ijOCTB~ npoueccoB \lJOTOp0lK'A6Hlllff nceB'AOCKaJIRpHblX M630HOB Jll cocTa­

Ba annapaTYPhl KOHKPBTHOH ycTaHOBKM. 

CocT.ORHlllB MccneA-yeMoro Bonpoca M µe.lll1 paoOThl. B sKcnepHMeH-

TaJII>HOM OTHOillBli!dM MCCJIB'AOBaijMe 3TlllX npou;eccoB CBO;lU'ITCfl K M3MB­

peHlillO onpe'AeJleHHOro Ha6opa Ha6nro'AaeMblX BeJllilllMH 'AJIR Kallt'AOro sa­

_ pa~oBoro- KaHana. B STOT Ha6op RaPH'AY c ;2U1iJ'A!epeH1J,MaJ1I>Hh1Mlil ceqe-

HMHMlll cl6/dSZ. peaK:UlilH c li6llOJIRPH30BaHHb1Mld HallaJl:&Hb!MH qacTlilD;a­

'Mli BXO'AHT pa3JllilqHbl6 nonapH3a!l,HOHHbl6 aa6JIIO'AaeMb16 BeJ!MqHH~, xa­

paK'Nl.pl13YIOlllld6 npo:uecchl c Bbl'ABJl6HHblMH HanpaBJIBHlilHMH CilMHOB Ha-

'" qanl>HhD('it~H KOHeqHblX qacTM!l,. K npOCTb!M nonaplil30BaHHblM HaClJIIO'Aa-

eMblM OTHOCHTCH: aCHMMeTplilH ceqeHHfl Ha nonapli!SOBaHHblX \lJOTOHax-

- Z: ,nonapH3a:UHH. HyKnoRa OT'Aalllll - P H acHMMeTpHR ceqeHHH a( 
nonaplil30BaHHb1X HYKJIOHax ~ "T. 

K Haqany HaillMX MCCJ16AOBaHHH HaHClOJlee IlOJIHaH HH\lJOpMa!l,Hff no 

\lJOTOpOlK,ll;BHHIO HBHTpaJl:bHblX nceB'AOCKaJIHpHb!X M630HOB B oc>nacTH ill H 

IY peaoHaHCOB RaKonneRa no ;lU'l\lltPBPBH!l,lilaJl:&Hb!M ceqeHHllM, KOTOpble 

Jll3MepeHhl c ClOJl:billOH TOqHOCTI>IO J.1 B illHpOKOM lilHTepBaJle yrJIOB H SHep-
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rHH. O'AHaKO omymaeTCH H6XBaTKa MH\lJOpMa!l,HH no nonapH3a!l,HOHHb!M 

Ha6J110'Aa6MhlM BenMqHRaM P , L: , T • 
C03,ll;am'.!e Ha .EpeBaHCKOM CHHXpOTpOHe C SHeprHelil: 5 rsB Jll'!Hel:i­

HO-IlOJIHpH30BaHHOrO MOHOxpoMaTHqecKoro rryll:Ka ipoTOHOB nosBOJIHJIO 

npOBBCTl1, PH'A 3Kcnepl1M6HTOB no M3MepeHHIO HeKOTOpblX IIOJIHPH3a:UHOH­

HblX Ra~n10;n;aeMb!X Ben11qMH B rrpo:ueccax woTopoJK,ll;eHMH Hel:iTpan:&Hb!X 

rrceB'AOCKanapHhIX M630HOB B o6nacTH ill 11 IY peaOHaHCOB. 

OcHOBHafl !l,6Jll> HaCTOfflll6M paOOTbl aaKJ!IOqaeTCH B CJl6'AYIO~eM: 

I. Cos,1J;aH11e rrporpaMMHoro o6ecrreqeHl1fl sKcrrep11MeHTOB no 11c­

cne,ll;OBaHHIO woTopo~,ll;eHHH 91°-MeaoHOB Ha BO,ll;opo,ll;e B ,ll;HarrasoHe 

yrnoB s:~o= (40 + 60)0 B C.!l,.M. l1 ;n;nfl SHeprHLf WOTOHOB B n.c. 

E ~ = ( o, 7 + I, 3) rsB. 

2. !IonyqeHMe SKcrrepMMBHTaJl:&HbIX ;l\aHHblX 0 B6Jll1llHHe acHMM6Tpl1:1l 

ceqeHHH peaK!l,lllH 11' P - 'JT0 P 

= (40 + 60) 0 1.1 SRepr.1rn Ell'= 

B 11HTepBane yrnoB c.:u.M. 6l;'1To = 
(0,7 + I,3) rsB. 

3. 11onyqeHH6 3KcrrepHMBHTaJl:OHhlX ;z(aHHblX 0 BBJIHqJdffe nOJlllPH3a­

!l,HH rrpoTOHOB OT;l(8.ql1 B peaKJWIH 15P- "fl0 P ;n;Jlff yrJia BblneTa 

B C.!l,.M. s*JS''TTO = 90° H 3HeprHH ElS' = (0,8 + I.5) rsB •. 

4. IlpOB6'ABHHe cpaBHBHHH 3KCIIepwMeHT8JlhHbilC ~aHHblX !IO ITOJIH-
... 

pH3a!l,110HHI:1M HaOJIIO;l\aeM!ilM p 11 L B HHTepBaJle yrJIOB E> r'TfO = 

( = (40 + 60) 0 B C.!l,.M. l1 SHeprHH E ~ = (0,7 + 1,5) rsB c pas­

JIJdqHblMH TeopeTl~lll3CKHMH aHaJI!ll3aMH. 

5. Cos,ll;aHHe rrporpaMMHOI'O o6ecrreqeHvtfl aKcn0plt1MeHTOB no 

CJle,ll;OBaHJ.1!0 lj!OTOpOlK,146HHfl ri_0 
- MG80Ha B OOJiaCTVl 3H8PI'l1M 

E~= (I + 2) raB H M3MepeHHIO ac111.11.ieTpl1lll ce1rerurn pEHiKIU'll1. 

MC-

6. CpaBHeHl'!e SKcrrepl'!MeHTaJIJ:iHhlX pesyn:&TaToB i3eml'Ii1Hhl ac1rn-

MeTp1rn ceqeHHH peaKU.MH 'DP --.. 'l0 P B 06nac'.i!11::' sttet1r11i1 

E 0 = (I + 2) rsB c TeopeTl1'-!6CKHMlil aHaIDl:JaMxl. 

~· 
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HayqHaH HOBHSHa pa60Tbl. Paspa6oTaHbl anropHTMbl H COS;lla.Hli 

KOMnneKObl nporpaMM, o6ecneqHBalOll\H8 o6pa60TKY HaKOnneHHblX aKcnP­

p!t!M8HTanLHblX ;lla.HHblX, perHOTPHPY8MblX npoBonoqHW&H HCKpOBWIH Ka­

MepaMH, npo6elltHblM oneKTpOMeTpOM, qepeHKOBOKHMH oqeTqltlK811H, oqeT· 

tnmaMH nonHoro norJIOil\eH!tlH Ha ocHoBe KpHCTaJina N a.J (TL) H 

nonyqeHHe KOHeqHblX ~HSHqecKHX pesynLTaTOB B SKcnep!t!M6HTSX no 

~OTOpOlK,1\eH!tllO <JT0 H 'l,0 M8SOHOB llOJIHpH30BaHHW4H ~OTOHaMltlo ( 

HOB!t!SHa STO~ pa60Tbl He 11cqepn~aeTCH KOMnJieKCH~ llOAX0,1\0M , 

K pemeHHIO paaaopo,1\HblX sa,11aq :s paMKax e,1\ltluoro sKcnepHMeHTa. B 

npouecce BblIIOJIHeHHH STO~ pa60Tbl 6NJll'l llOOTpOeHbl anropHTMbl pac­

nosHaBaH!t!H oo6HTH~, OTnHqalOil\HeCH BblOOKO~ S~KTHBHOCT:&IO. 

Buep:ese 6blnH nonyqeHbl s1tcnepHMeHTaJI:&Hble ,1\aHHHe no ac111r1ueTpHll 

ceqeH!t!H ~OTOpOlK,1\eHHH CJT0 - M630Ha IlOJIHpHSOBaHHblMH ~OTOHaMH B 

o6nacTH ill H I1 pesonancoB ,IUIH yrnoB BuneTa 'rr
0

- Mesona B c.n.1r1 

40°, 50°, 60°. 
rronyqeHHble SKonepHM0HT8JILHbl8 peayn:&TaTN no aCHMM8TPH!tl ce -

qeHHH peaK~H 'lf P _,. rt0 P. ~ o6naou SHeprHH (I .. 2) rsB HBXH-

IOTCH 8,1\!t!HCTBSHHblMH B M!t!pOBO~ JI!t!TepaType. 

BnepBble 6blno noKasaHo coBna,11eHHe :seJIHqHH nonap11sa~H1t1 npoToHa 

0T;n;aq1t1 P It! acHMMeTpHTtl nonap1t1soBaHHO~ MHllleH!t! T :s peaKUHHX 

(l'P -'fi"0 P .. B pa~OH8 yrna Bb!JieTa 'JT0 MeSOHa e;'lfo = 50° ( 

1t1 B o6nacTlt! saeprH~ (0,7 -t I,5) rsB. 

HayqHaa·lt! npaKT!t!qecKaH saaqlt!MOCTL pa6oTbl. IlpaKT1t1qec1taa snaqlt!-

MOCTL COS,1\aHHblX nporpaMMHblX o6ecneqeH!t!~ SKcnep!t!M8HTOB [I-4] 
COCTO!t!T B lt!X lt!CnOXLSOBaHH!t! np!t! o6pa60TK6 aaKonneHHO~ SKcnepltl ~ 

M8HT8JILHO~ ltlH~OpMaUH!t! It! nonyqeHHH SKcnep!t!M8HTaJI:&HblX ,1\aHHblX·O 

BeJI!t!qltlHax 8Clt!MM8Tp!t!lt! ceqeHHH ~OTOp0lK,1\8HHH <ff
0

- MeaOBOB ,lUIH yr­

XOB BblJieTa 91"0- M~30HOB B c.u.M. 40°, so0
, 60° B o6naCTH m It! 
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IY peaoJ:1aaco:e L5,6] , acHMMeTp11111 ceqeH!llfl iJ0TopolK,n;en11r1 fl"-Me-

aoHa B 06JiaCTlll 3Hepr!t!M (I + 2) I'aB [7] Iii ITOJIHp!113a~!lllil rrpOTOHa 

OTAali}I B peaKI\l'llt!. ~ p - qrop !Ip!t! yrne Bb!JI8Ta 'TfO M830H3. 

n c.u.M. 6011 
fll R oc.inac~~11 a.Hep.rim (0,8 -;: I.'.>·, I'o.D [ E:] o ;[oi1_11-

'!eH111:i1e .n;aHJ.!hle 06 aCHMM6TPl-!lil C81i8HlllH ljJOTOPOlKA8H!1iJ 'Tl') l'l i(_~, M<!· 

30HOB Il0Jlf!p!t!30B8HHb!Ml'l (QOTOHaMJll COCTaB'1f!JOT B HUCTOf!ll(ee .Bp8MR 

OCHOBHOiii Od'.beM ::mcne plllM8 HTaJl:&HOM fl!HljJOpMaU!t!M B OCJJlaCT!ll Ill !II I..Y 

pe30HaHCOB. 

Honble aKcrre pl'lMeHTaJl:&Hhte AaHHble MoryT 6b!TL l/lcrroJI:&30BaH.bl B 

iPeHOMSHOJIOrllJqecK!llX aHaJillJ3ax ljJOTOpOlKA8Hl1fl 'IT0 
l1 ~o M830HOB. 

0HH, B qacTHOCTH, Oh!Jll1 111crron:oaonaHh! n aHaJIH3e peaRult!lll 

~P-"Tfop , npone'AeHHOM :e Ep~W AaHaypaH ~.r. 1t1 AP· 

Paapa6oTaHHaff MeTO'A!l!Ka orrpeAeneH!llff :een!llqHH acHMMeTp1t11t1 ceqe-
o . 

Hlllff \IJOTOp0lK'A8Hlllf! 1f0 ,r']; - Me30HOB VI ITOJ!Hp!t!38!.41t!H rrpOTOHa OT,1\a-

qJll MOlK8T Oh!T:& np111MeHeHa B Apyrlt!X ITOA06Hb!X H3MepeH!llf!X. 

AnpodagMff pa60T.bl l1 rry6nHK8!.Wlll· OCHOBHb!e MaTep111aJibl m1CC8pTa­

UlllH ony6Jil1KOBaHbl B 8 HayqHhIX paooTax, npeACTaBJlflJI!llC:& lll 'AOKJI8'Abl­

BaJll10L Ha M8lK,1\yHap0,11HO)I COB8ll\8Hllllll no nporpaMl~HpOBaH!t!IO H Ma·re­

MaTMqe cK!t!M M8TO'AaM peweH!llfl ljJ!ll3!1lqecK!t!X 3aAaq (~YDHa, 1977) H 

Ha M8lK,1\yHapO'AHOiii KOH\lJ8P8HU!t!ltl no \lllll31t!Ke Bh!COK!llX 3HeprHiii (T6H -

JilllClll, I976). 

( CTpyRTypa Iii Od'.beM ,n,n:ccepTagH!ll. llHccepTauwH COCTO!t!T lt!3 BBe-

'A8Hltlff, Tpex r•naB It! aaKJil)qeH~rn. COAeplKltlT IiI CTpaHJ/l~ MalllHHOnMC· 

Horo TSKCTa, 38 p111cyHKOB, 8 TaO~l'l!.4 l'l CIT!t!COK Ul1TMpyeMOiii Jll!Tepa­

Typhl B 108 HaHMeHOBaHltlflX. 

Co,yeplll:aHHe pa60Thl. Bo BBe'AeHVIM KpaTKO u1dJIOlKeHo co:epeMeHHOe 

COCTOHHHe !llCCJ18;D;OBaHllJH no tlJOTOpOlKA8H.lt!10 nceBAOCRd.JIHpHb!X M830HOB 

Ha HYKJIOHax n pesoHaHcHoiii o6nacTH sHe prMui. ll pirne,lle Hbl pasm.iqHbie 
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T lllllbl 1.))8 H 0!118 H onorwrn CKlllX 3.H8Jl!A3 OB a1wne p!IIMe HTaJI:OHb!X ;LlaHHblX lll 

0030p 0Kcnepm~eHTaJI:OHblX paUOT no li!3MepeHllllO HSKOTOpblX rrom1p1'13a-
. <rrO no 

!.l,l!OHH~JX !laGmo;Llae Mb!X BBJUit!!AH B tjlOTOp0ll\,l\8Hllllll 11 lll '~ M830HOB 

IlOJIHpltl30BaHHblMltl cj_JOTOHaM!ll. 

iloKa3b!BaeTCfi aKTyaJl:OHOCT:O npoBe,!.\BHlllfl 3KcneplllM8HTaJ1.bHblX l13Me-

peH!IH: IIOJ!Hp~I3aI11'10HHblX Hacimo:n.ae:1JblX BOJIJ/lt!l'!H B peam11t1flX 'l'OTOpOlK;D.e-

11,:H iW~'.Tpi'J..DbHblX nceB;l(Oc1m1rnpabJX :JesoaoB B oonacTltl ill lll IY peso-

il8HCOB. 

b iWPB01! rJiaBe O!HiCHBaJOTCH UKCITB fJlilMB HTaJJbHblB ye Hi.IlOBKlll, npltl 

l!O!':.C~\11 Y.OTOpb!X rrpOBOlll'!'JViCb i13;110pOHlllH aCl'!11MBTPllllll ce•rnmrn peaH­

L:,1111 ::•U'i'Oµo:~J_\OH!llH '1T 0 - J\ie30Ha IIOJIRpll30BaHHb!Ml1 (~OTOHmrn; ITOJIH­

['l!3(;.l_\[rl II[.OTO!la OT,Z;at!ltl B peaKUl'!lll ~P-'TT
0

P ; aCl1MM8Tpl'lltl ceqe-

E:1H J1t! ~.tKU~·i11 oP - f1,0 P ITOJIHplii30BaHHb!Ml'l (j!OTOHaMlll Ha B0,1.1.0 po,!.\e. 

.~: C ·.:··.: r: 1_·l1l'Cl1 no lllCCJJO,i\OlJal!ltliO if.iOTOpO~t;n:emrn 'lf0 
- M830Ha l'lMOJl.11 

i'.() i;,.di l!Jieqa. lipo·roHHOe nneqo COC1'0HJJO 113 ~WKpOBb!X KaMep (OT 

IO ;n;o ;iO), cJiylKall\11X ;LJ;Jifl onpe,11eiremrn TpaeKTOpvrn npoTOHa OT,1\aq11 

;.1 nµo6eiKHoro cneH:Tp0:11eTpa - AJifl onpei.\eJ1eH11H 3Heprn11 fl]JO'l.'OHa. 
+ 

ii,JIR OT;l(CJIOHHR npOTOHOB OT conyTCTBY!OU\lllX '1T- M830HOB l'lCI!OJl:030-

BaJIHC:O ctieTqll!Kl'l dE./dX • B a1\cnep11MeHTe no 11sMepeH!1JQ noJIH­

p113a111111 npOTOHa OT;Llat!l'l MelK;Lly HCKpOBblMl'! KaMepaMlll pacnoJiaraJll1C:O 

;/rJie pO,I\Hli!O nJiaCTlllHKll, pacceflHV!B Ha KOTOpbDC Il03B0Jlll!J10 oueHv!Tb 

cTerreH:O 110J!f!Pl13aUJ/ll1 npoTOHOB OT;Llaqi-1. 

Til10HHOC nJieqo COCTOflJIO 113 o;moro l1Jll1 HeCKOJIJJK.ltlX MOAyJiei1 

c•reTq11KOB noJIHoro norJiou1eHJ11H na ocHoBe Kpl'!cTanna NCl,,J (TL) 

,i\JIH perncTpa1111J11 (f - KBaHTOB OT pacna;Lla rrJO M830Ha. 

B yc·raHOBKe, Ha KOTOpO~ l'13Mepirnac:o aCl'IMMeTpl'lH C0t!8Hl1R npo -

!.l,ecca l,l!O'.l'Op01K,l(8Hl'lfl 11° M830Ha, ITpOTOHHblM nneqoM flBJ!f!JICJI npo -

cieJKHbil1 cneKTpoMeTp, a ABa o - KBaHTa OT pacrra;11a r),
0 

- MesoHa 

8 

( < 

( ( 

perncTp11po:saID1c:o .ziBYMfi tiepeHKOBCKlllMlll c1.1eTq.r.maMl1 ITOJ!Horo rrorno­

meH.11H. 

Bo BTopol1 rnaBe OITl1Cb!BaeTcfi rrporpaMMHOe 06ecrre1.1eH11e 8KCITepl'I­

MOHTOB ITO ~OTOpOm,lieHlll!O H8l1TpaJI:OHb!X ITC8B,1\0CKaJ!fiPHb!X M830HOB. 

IIpoo;ecc npoBe;11eH1.1H aKcITepl'IMBHTa MOmHo. pasAeJIKT:o Ha HecI\'JJ!:O-

KO 3TaIIOB: rrpoeKTl'IpOBaH11e 3KCIT8pl'IM8HTa; paspa60TKa l1 orrpe,l\ene-

Hl18 xapaKT8pl'lCTl1K 06opy,1iOBaH11H ycTaHOBKlll; l'l3MepeHllle l'I HaKOITJ!e­

Hl18 ,l(a.HHnrx:; o6pa60TKa HHWOpMaD;HH lll rrO:i!.y1.1eHHe Wl'I3HtiecKl'!X pesyn:o­

TaToB. 

IIporpaMMHOe o6ecITe-cremrn aKcrrepHM8HTOB 6b!JIO npe,1\HasHatieHo 

/:\Jiff 11CITOJ1:030BaHllJfi Ha ITOCJ!8,l\H8M 3Tarre npoBe,1\eH.ltlH 3KCIT8pl1M8HTa, 

T.e. Ha 3TaITe o6pa60TKJ.1 l1HWOPMa!1l1l1 l1 ITOJ1yqeH11H ~11311qecKlllX pe-

3YJI:oTaTOB. llpl1 3TOM nporpaMMHblM 06ecITe1.1eH.1t18M pelI!aIOTCff TaKllJe 3a­

;Lla1.!l'I KaK orrpe;L1eJieH.11e xapaKT8pl1CT.11K ycTaHOBKlll, OIT03HaBaH!18 C06bl­

Tl1!1 11 l'lX ~J!aCCl1~l'IKaD;HH, onpe,1i8JI8Hl18 reOM8Tp111.1eCKl'IX .11 Kl1HeMaT11-

qecKl1X ITapaMeTpOB C06b!Tl1!1, CTaTl1CTl'I1.!0CKafi o6pa60TKa ,1\aHHb!X l'I 

ITOJIY1.!BHl1e KOHeqHb!X W113lllqe.:JK.11X pesyJI:oTaTOB. 

TaK KaK BO BC8X 3KCil8pl1M8HTax ITO WOTOpOlK;LIBHlll!O <ff 0-Me30Ha. 

11CITOJ1:030BaJiac:o M8TO,l\11Ka .ltlCKpOBb!X KaMep, TO rnaBH0!1 3a):laqe!1 

nporpaMMHOro 06ecITe1.1eH11H 3TlllX 3KcrrepHM8HTOB HBJIHBTCH paCIT03Ha­

BaHlll8 TpaeKTOpl1l1 1.!aCT!1D; H,KaK CJI8ACTB!1e 3TOW 3a,l(atil1, IIOJ!yqeH11e 

xapaKTep!IICTl'IK lllCKpOBb!X KaMep. IIpOB8,1i8HO om1caH11e H8KOTOpb!X Me­

TO,l\OB pacn03HaBaH!1H TpeKOB, l1CITOJI:030BaHHb!X ITPl'I paspaOOTKe KOM­

f!J!8KCOB np9rpaMM KOHKpeTHOro 3KCil8p.11M8HTa l1 onpe,1i8J18Hl1ff TaKHX 

BamHblX xapaKTe p11cTHK 11cKpOBb!X KaMe p, KaKl'!Mli HB_JlflIOTCfl a<.[lt)}eKTl'lB­

Hocn .11 ITpocTpaHCTBeHHoe paspemeHHe. 

8a,1ia-cra pacIToaHaBaH11a·TpeKOB ycnomHHnac:o B CBH3l1 c Tpe60BaH11· 

HMJ/I ITOCJ!8;LlyID!lll'IX 3Kcnepl'IM8HTOB ITO ~OT0p0~,1i8Hlll!O '1T 0 
M830Ha. ECJ!lll 
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B SKcneplllMeHTe no lll3MepeHHJO aclllMMeTpHlll ceqeHHH rrpouecca ~OTO­

polK;n;eHlllH 'TT 0 
- M830Ha nplll yrne Bh!J1eTa 11"

0 
- M830Ha ] C.l\.M. 

60° [I] Tpe60B8J10Cb HaxOlK,I(8Hllle rrpHM01!lllH8MHOrO TpeKa npOTOHa 

OT;n;aqlll, TO B 3Kcne plllM8HT8 no lll3Me peHl1!0 aCI1MM8Tpllll1 ceqe1mH peaK­

I\11lll ~P-1i0P npl1 yrnax Bbl1!eTa 'TT0
- MeaoHa B c.l\.M. 40°, 

so0 [21 B ;n;o6aBOK Ha;n;o 61mo paccMaTpl1B8Tb cnyqaJ.1 OCTaHOBKI1 

lljJOTOHa OT;L\aqlll B rror110TlllT81!HX, HaxO;n;Hml1XCff MGlK,I(Y lllCKpOBblM!tl Ka-

me paMM. A B 3KCI!G p!ilMG HTe no lll~Me peHll!lO IT01!Hpl13al\11li! npOTOHa OT;n;a( 

1rn B rllOTOpOlK,liGHlllli! 1i0
- M830Ha ylKe Tpa6oBaJ10Cb l'lCCJ18,I(OBan pac­

CCRHllle npOTOHOB OT,u,aq11 Ha yr11epo;n;HblX ITJ18CT11HKBX nplll IlOMOll\lll li!H­

'.j)OpMaUll!li! OT li!CKPOBblX KaMep [ 4 J . 
KpoMe aT.11x sa;n;aq paapacioTaHHhIMl'l KOMnneKcatm nporpaMM pewa-

11acn sa;n;aqa IOCTl1POBKll! reoMeTp11qeCKl1X napaMeTpOB ycTaHOBKl1 lll 

onpe;n;eneHllle onT!ilMaJihHhIX sHaqettliJM pH;n;a w11s11qecKll!X 11 paooqliJX na-

paMeTpoB. 

KalK):J;Oe nporpaMMHOe o6ecneqemie co;n;eplKaJlo B ce6e TecTOBYJO 

retteplllpy10my10 ITporpaMMY, npli! noMomn KOTOpoi1 npoBepHJll1Cn, cpaBHl1·· 

B8Jll1Cb 11 OT6lllpaJill!Cb aJirOplllTMbl paCIT03HaBaHl1ff c BblCOKOif srp:j)eKTl1B-

HOCTbJO. 

MeTO.ll.ll!Ka aKcITepll!MCHTa ITO 11aMepett11110 acll!MMeTpllllll ceqeHlllff ijloTo-

poJK;n;eHlllff r],0 - M830Ha Ha BO;n;opo;n;e KopeHHblM o6pa30M OTJllllqaeTCH 

OT MGTO,I(!IJKll! .3!tcITep1~MGHTOB ITO ilJOTOpOlK.l(CHlllIO <Jf
0
- M830Ha. 3;n;ecI> ( 

llPlll IlOlv!Oll\lil KaJrn6pOBOqHblX ;L\aHHblX BOCCTaHaBJlltlBaGTCH 3HeprlllR JJ.BYX 

1S - KBaHTOB OT pacITa;n;a rt,0 
- M830Ha c 11CITOJlb30B8HlllCM lllH<lJOpMa-

l.\llll1 OT .ll.BYX qepeHKOBCKl1X cqeTqlllKOB ITOJlHOrO ITornomeHliJH. 

faIJilll paapaooTaHbl ;n;Ba KOMnJieKca nporpaM1.1 [ 3 J no pa<irlOMY 06-

patiaThlB8IOII\lllX cp!t13lllqecKyIO lllHtJ.10pid8i\llllil. lle pBb!M KOMlIJlGKC rrporpaMM 

BOCCTaHaBJllllBaeT KlilHCMaTWWCKYIO KapTlllHY KalK;n;oro COUb!Tlllff. !.1cnoJII>-

IO 

f 

ayR pa3Hble MGTO;L\bl oT6opa !ti w11TttpoBaH1t1ff ITDJiyqeHHblX pacITpe.n.eneH!tl~ 

no MGTO,ll,y H8lllMCH:blliliJX KBS.;LlpaTOB, OT,ll,GnlieT (j)lll3!tlqecKHi1 s~'J(jJeKT OT 

cpOHOBblX TijJOl\8 CCOB II ouemrnaeT acVJ:.i!iiG rp!IJ<0. I1pH lilCITOJlb30BaHHlll 

BTOporo Ko;,mJie:Kca rrpo1•paMM noJiyqae1·cH ;J.ByMepaoe pacnpe.1.~rnemrn 

3Heprnlll ABYX ~ - KBaHTOB' BbI,iJ.ellflCTCH oonacn po:K;n;emrn rf-Me-

30Ha lll 011emrnaeTcH acvL .. ;c;·~pi-iH cetiemiR npouecca lJ.JOTopoiK,ll,eHHH 

rl,°- Me3oaa. 

( Bee KOfoTIJieKc11 nporpa1:M 0b1m1 cos;L1aHb1 aa :.m::i ;J-222 H EC-1022 

( 

Ha H3b!Kax nporpal.!lvll1POBaHHH ~uPTPAH' ABTOKO;IL lll ACCEi;Lb.JiEP. 

B TpeTbeii rmJ.Be onMCb!BaeTcH npoue;n;ypa 1-1aMepeH.11H 11 peayJ1:&Ta­

Tbl 3.KCneplllMOHTOB. i:J1wnep11MGHThl npOBO,ll,Vli'H!Cb Ha ITOJIHPlll30B8HHOM 

MOHOXpOM8Tl11!eCKOM ITyqKe rJ.JOTO!!OB' ITOJlyqeHHOM Ha EpeBaHCKOM 

31!eKTPOHHOM ycKop111Te11e c 11 Or~Oll(:blO 1core peHTHOro TOpM03HOro lll3Jly­

qeHll!H (KTl'i) 8JleKTpOHOB c 3Hepr11el1 4,6 I'sB Ha Kp!rnTaJlJie 8Jl!.!a3a. 

B npouecce 11!3MepeHlllfl Q;opMa CTIG.KTpa lf;OTOHOB Ill ITOJ!OIKGHlllG n11Ka 

IT01!Hplll30BaHHblX <lJOTOHOB ITeplllO,ll,!tlqecKll! KOI!Tp01!l'lpOBaJIOCb napHblM 

5 - CITGKTPOMGTpOM. 

Ilpoue ;n;ypa 3KCITe p!iM6HTa COCTOffJia lll3 1\llYX OCHOBHbIX 3Tarr OB: 

ttacTpoi1KI1 3KcITep11IMeHTaJ1nHoro ooopy ;n;oBaHlrn, npoBe pKliJ npamrnhaoc­

Tlll OT6opa lllHTepBaJia 3Heprllli1 HaqannHblX <l.JOTOHOB 3KCTiepl1MGHTaJlbHO.l1 

ycTaHOBKOM lll ITepexo;n;a K Ha6opy CTaTll!CTlllKM • .i'LJlfl Ol\6HKU ttoHOBblX 

rrpoueccoB, HapH;n;y c OCHOBHblMllJ liJ:3MepeHll!HMlll, ITjJOlll3BO,:J.;!JiliCb Ii! 1-13-
1 

MepeHlllH c HapyrneHHOM K!tlHGMaTll!KOH, a TaK:Ke c nycTOM MlllillGHblO •. 

B peay11nTaTe npoBe,ll,eHHhlX 

MeTp!t!lll ceqealllH woTopo:K;n;eH!t!H 

XO,I(bl CJ. !ti C 11 pOlK,ll,8HlllH 

3Kcrrep!t!M6HTOB ITO !tl3MepeH!tllO aC!tlM­

'lT~ rt- M8:30HOB orrpe,ll,GJlffJlliJCb Bbl-

1f0( f'l0 ) - M830Ha <.i!OTOHaMlll C BGK-

TOpOM ITOnHpliJSaUlllH, rreprreH;n;RKynapHbW ~ rrapaJ11!6JlbHb!M ITJlOCKOCTlll 

peaKil,!tl!tl. 
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ITpl'l STOM ac11MMeTp11R orrpe.n;enReTcR wopMynoli 

L = 2:. . C.L - C 11 

P0 C.L ;-C11 

r .z;e p~ - 3Ql¢eKTl1BHaR ITOJ1Hpl13al.\Hfl ilJOTOHHOro 11y1rna. o.mrnaHO.­

Bafl MR 00011X op11eHTa1111ii BeKTOpa ITOJ1Rp11sa1111H Id ycpe;&HeHHaR rro 

o6JiaCTl1 3Heprn11 cpOTOHOB, 11 0XBaTb!BaeMOM 11 3KCrrep11MeHTaJI:bHOM ycTa­

HOBKOM. 

ITony~eHa SHepreT11qecKaR saBl1Cl1MOCTL ac11MMeTp1111 ceqeH11R cpo- ~ .· 

TOpOliC}.(eHHH 'Tf0 
- M830Ha }.(JIH yrJIC)B BblJieTa 'lf0

- Me30Ha B c.u.M. 

40°, so0 , 60° [5,6] l1 3HaqeH11e BeJ1J1qJ1Hhl aCHMMeTpl111 ceqeH11H 

(j,JOTOp0lK,1(8Hl'lfi '1°- Me30Ha B Ilf!Tl1 Kl1HeMaT11qecKHX TOqKax [ 7] . 
B SKcnep11MeHTe no !13Mepemrn rroJIHPl'l<>~!l;mi! npoTOHOB OT;l\8.qll 

B peam:~1111 ~P-1T0 P np111 yrne BhlJieTa 'TT0 MesoHa B c.u.M. 60° 

OT611pan11c1 cnyqa11 pacceHHl1H (I,4% OT nonHoro q11cna per11cTp11py­

eMblX co6hlTl'lH) rro.n; yrnaM11 epp'(5° + rs0
) ll IPpp' (0 i' 2'TI) 11 

c Kl1HeT11qecK0!1 3Hepr11el1 npOTOHa OT.n;aq11 T p • no 3Tl1M OT06paHHblM 

COOblTl'lHM onpe.n;eJIHJiaCL ITOJIHPll3aUllfl rrpOTOHa OT}.(aq11 ITO MeTo.n;y 

Ma1~c11Man1Horo npaB.n;on o.n;o611H, llcrron1syR norap11wM11qecKy10 WYHKI.11110 

npaB,l.(OITO}.(ODl1H: ' 

r.n;e 

po;ll8.. 

N <.L} :1¢<!> Cil (L) J 
L = n [ 1 + P ·cos \fpp' ·Pc ( Gpp' , Tp ) 

p 3cj>cj> 
c 

L=1 

- aqxpeKTl1BHaH aHan11s11py10~aR crroco6HocTh yrne -

YrJIOBOH OXBaT 3KCrrep;!MeHTaJILHOi.1 ycTaHOBKl1 COCTaBJ!flJ! 

( 

t::1* 0 
Ll 1.:1 0 '110 = .± 8 , a pasperneHlrn ITO 3He prl'l.11 HaqaJILHhlX i KB&.H-

TOB - Ll E ~ = .± 50 rt.sB. 
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bUJIB rronyqetta 3HepreTl'!Q8CKBfl 3BBl1Cl'!MOCTL ITOJIRPH3BQHl'l rrpOTO­

HO. 01'1(BQH Ilpl1 yrJie BLJJleTa 'T'f 0 
l.l830HB B C.Q.M. 600 [8) . 

11!JdBe,l\eHbI Yl'JIOBbie saB11c11111ocT11 ac1111:MeTpl'll'l ceqeH1IH apo11eccoB 

ClO'rOp01iC.l(BHl1R 7f'
0

, Yj,° - MB30HOB. 

;1ony1!CHHbie .n;aHHhlB cpaBHl'!BaJil1C1 c npe.n;cKB30.Hl1fllvll1 9eHOMeHOJIO-

rvJQ8CKl1X auamrnoB :.IeTKaJiwa-Bomrnpa, <llennepa vi M· ,::!ypxaysa 11 

.liP· vi AsHaypRH 111 .n;p. 

( Haomo.l(aeTcR y.n;oBJieTBOpVJTen:ottoe cornacvie Haru11x pe3yn1TaTOB 

c npe;n.cKasaHl1RMl'l MYJILTMnOJILHhIX aHaJI1'!30B 1JeJmepa l1 .n;p. I'! AsHa-

YPHH 11 .n;p. 

ITonyqeHHhie pesyJILTaTbl acl'!MMeTpvrn ceqeHl'!H !J;oTopOlK,l\eHMfl 

r),0 - Me30Ha cpaBHl'!BaJIMCb c npc.l(CKa3BHl'lRMVI l'l306apHOJ.1 MO,l\eJIM 

XMKCa l'l .l\P• 

c paBHe Hl'l8 3KCnep11MehTajUlfb!X .l\BHHb!X no !IOJIHpl13aQl'll1 ITPOTOHa 

OT,l\alfl'l p c 3Kcne pl1MeHT&JI1Hhll.rn ,l\aHHblMl'l no acl1MMeTpV!l1 IlOJIH-

p11s0Ba11110M MM!lleHl'l T noKasano xopo!llee coBna,l\eHl'!e ,l\aHHhIX B 

'* oCinacTl'l & lfrrro = so0 

3BI\JIIOQel-!Jlle. B HBCTORllleii pa60Te BbllIOJIH8HO 3Kcnepl1MeHTBJILHOe 

MCCJ18j_\0BB!lVJe npo11eccoB QiOTOpOi~AeHl'lfl '1T 0
, 11° Me30HOB ITOJIRpl'l-

30B&HHL!Ml1 QIOTOHaMl'l B o6nacTl1 ill l1 IY pesoHattcoB. llony1J:eHbl 3Kcne-

• ClT 0 pvn1e HTaJibHble AaHHhle no ac.l'll'l1Me TPl1M ce1J:eHl1R \iJOTOpOlK.l\8HHR 11 , l1 

( f/..0 
MesonoB l'l rronHpl'l3aQl'll1 npOTOHa pT.n:aql'l B l})oTopO)l(.l(eHl'lVJ 

1T0 
- MC30HOB. 

OCHOBHble pesyJibTaTbl HaCTOR~eiil paOO'.l'bl 3BKJIIOQ&IOTCH B CJie.l(y -

IOllleM: 

I. Paspa6oTaHo l'l cos,l\auo nporpaMMHOe ode crreqeul'!e SKcrre p1n1eu-

TOB no l'lCCJie.l(OBaHl'llO aCl1Mli!eTpl1l'l ceqeH!llfl ~IOTOp011C,l.(eHMH 7f"
0
- Me-

30HOB nonRpl130BaHHhlMM ~OTOHaMl'l. 
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2. Paspa6oTaHo lil cos,l\aHo ITporpaMMHoe 06ecrre11em1re ::mcITep.11MeB-

Ta ITO l'ICCJI6J\OBam110 ac.l'!MiA8Tp1'rn: C6l!6Hl'Hl ciiOTOpOf.l)l;eHJ.rn: rl,°- Me-

30Ha l!OJIH!H:l30BaHrlb!Mlil \[iOTOHa1.m. 

3. ll Plil HOMOI'.jlil C03,l(amrwc IWMI1Jl6KCOB rrporpal.lM rtoJiytrnHb! ::mcrre­

Dl'lil.GH'l'il.JlliHh!e p03Yjl:OTaTh! no ac11MrneTplill1 C6118HJ1fl B QlOTOp0llt;IJ;6H>'Hl 

1[?.. Me 30Ha /l,JIH yrJIOB Bh!JleTa B c. u. M. 40°' 50°' 60° B OOJiaCTlii 

3Heprl1Vr E~ = (0,7 t I,3) rsB Td no aCJ1MM6TPl1l1 C646Hl1H B 

'1DTOjJOlit,ll,emrn: rt- M6::lOHa B Ot.iJiaCTH 3He pr!llV! E~= (I ~ 2) rsB(, 

rronHp>1so:saHHb!Ml1 (iiOTOHaM11. ITpoBe;l\eHo cpa:saeHl1e SKcnepll!1.1eHTam;­

Hhl.X .ZJ;UHHbIX c TeopeTJ146CKl1Mlll rrpe,n;cKasamrnr.m. 

4. Paspa6oTarrn 11 cos,n,aHo ITporpaMMHOe oc5ecITeqett11e 3Kcrrepr.rneu­

Ta no J13MepeHJ1!0 l10JiflPVl3al.\TdH rrpoTOHa OT,D;aqH B rlJOTOpOlK,ZJ;6HTdl1 

1T
0 

uesOHOB. 

5. IloJiyqeff!:l 3KCl18pHM6HTaJI:&HbJe pesyJibTUTbl ITO ITOJIHpll!3al.(Hl1 

rrpoToHa OT;L(aq11 :s peam:i;HH ~ P -'Tf0 P ITPM yrJie Bhlne Ta '7T" ;,1e-

soaa B c.u.M. 60° 1'I :s o6nacTl1 srlepr11i.1 E0= (0,8 ~ I,5) raB. 

1lpOllO;i.\CHO cpa:SH6HH6 3KCil8pl!M6HTaJ1bl!hl.X ;naHHblX c pesynI>TaTaMl1 

pa3Jil1qHbDC TeopeTJilqecKl1X aHaJll'ISOB. 
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( 

( 

OCHOBHOe CO'ABPllCa.HHB .zuiccepTal.(HH orry6JIHKOBaHO B cne;zzyromHx 

pa6oTax. 

!. A:saKHH P.O.,CxTopHH E.M. 06pa6oTKa ;L(aHHhlX B aKcnepHMeHTe 

no cpOTOpOlK'ABHHJO 'Tf0
- MB30HOB nOJlflPH30BaHHblMH lf :- KBaH'.ra­

MH. Meiit;zzyaapO;lUIOe COBemaHHe no nporpaMMHPOBaHHJO H MaTeMaTH­

qecKHM MB!l'O'AaM pemeHHH cpH3HqecKHX 3a'A0.l!.- ;l{y6Ha,I977,6 c. 

2. ABaKHH P.O.,l'apH6HH ~.A.,CxTOpHH E.M. 06pa60TKa aKcnepHueH­

Tanhaott HHcpOpMartHH B peaKUHHX ~OTOpOllt'ABHHH '1T0
- M6BOHOB. 

EpeBaH, I982, ITpenpHH!l' E~f/l-5I8(5), I2c. 

3. CxTopHH E.M. Ilporpauuaoe o6ecITeqeHHe aKcnep11ueaTa no ~oTo­
o 

pOllt'ABHHJO 'L - uesoHaT EpeBaH,I982,ITpenpHBT E~fll-5I5(2),22c. 

4. CXTOpHH E.M. I'eOMe!l'pHl!BCKaH peKOHCTPYKUHH C06li!l'HM B SKcne­

PHMBH!l.'6 no HCCXBAOBaHHID nonHpHaauHH npOTOHOB OT'AS.qH B cpo­

TOpOllt'ABHHH 'TT'0 - MBBOHOB. - Epe:saH, I982, I982,IlpenpHHT, 

E~fll-522(9), I5c. 

5. ABaKHH P.O. ,A.Bamrn 8.0. ,A:eeTHCHH A.8. ,ApMaraaHH A.A. ,AKo­

no:e H.3.,EaxmeuHH P.A.,BapTanB!l'HH r.A.,naaarynHH C.C.,f/lc­

KaH'AS.PHH A. r. ,KocaKOB fll.X. ,MHpBOHH P.M. ,OraH~CHH A.A.' 

OraHecHH M.A.,IleTpocHH !.B.,CapKHCHH P.U.,Cx~opHa E.M., 

TapOHH C.Il.,8n6aKHH r.M.· f/lsuepeaae aCHMMBTPHH B cpoTOpOllt){B• 

HHH 1f0 
- Mesoaa :e pesoaaacaoit 06Jiacu1. -HAepaaH cpHSHKa, 

I977, T.26, BNII.5, c.IOi4-IOt7. 

6. A:eaKRH P.O.,A:eaxHH 8.0.,A:eeTHCHH A.8.,ApMaraHHH A.A., 

Axorro:e H.3.,BapTanBTHH r.A.,naaarynHH c.C.,lilcKaH'AS.PHH A.r., 
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