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KaK 113BeCTHO, B HaCTOHI!lee BpeMH eme He IlOCTpoeHa YADB

neTBop11TenbHaH TeDpllH CllnbHOB3allMOAeliCTBYJOlllllX qacTIIU, HeCMOT

PH Ha 11HTeHCIIBHh1e rrorrb1TKH, rrpoaomimromnecH B TeqeHne rrocneam:1x 

aecHTllneTnli. EcTeCTBeHHO BO3HHKaeT BOrrpoc, HaCKOnbKO crrpaBea

nllBbl Han5onee 06m11e IlOCTynaTbl COBpeMeHHDli noKanbHOli Teopllll 

rronH (TaKlle KaK MIIKporrp11qllHHOCTb, YHIITapHOCTb, nbpeHU-IIHBa

p11aHTHOCTI~)·,113 KOTOpbIX IICXO/:IHT rrpaKT11qecK11 BO Bcex qacTHbIX 

MoaenHx, EaBa n11 He .ea11HcTBeHHhili rtpaKT11qecK11li crroco5 Kon11-

qecTBeHHOli !JpoBepKII QlYHAaMeHTanhHbIX aKCllOM Teop1111 CllnhHbIX 

B3allMOAeliCTBllli aaJOT a11crrepCIIOHHhie COOTHOWeHIIH anH IIIIOH-HyK

noHHoro pacceHHIIH Brrepea, 8Toli BamHeliweli rrpo5neMe rrpoBepK11 

ancrrepCIIOHHblX COOTHOWeHnli, aKcrrepnMeHTanbHOMy orrpeaeneHHIO 

BewecTBeHHoli qacTn aMrrn11TY/:lhI yrr.l)yroro TT p -pacceHHIIH Brre

pea II IlOCBHI!leHa HacTOHI!laH anccepTaUIIH, Harr11caHHaH Ha OCHOBe 

pa5oT / 7 ; 11 - 16; 20- 24 ; 37•381 , BbIITOnHeHHbIX B 1960-1969 rr. 

B nB8 OHHH. 

I rnaBa a11ccepTau11n - BBOAHaH, B rnaBe II IlpllBO/:IHTCH 

ABa crroco5a nccneaonaHnH 06nacT11 ManbIX yrnoB pacceHHIIH Ha 

HyKnoHax II Hapax, rrp11MeHHBW11ec11 aBTOpOM B aKcrrepllMeHTax Ha 

rr11OHHhIX rryqKax 2-6 faB c1rnxpocpa3oTpoHa OHHH. (B rrepBbIX 11c

cneaoBaHIIHX no qacTnue OTaaq11 rrp11MeHHnach rrpocTeliwaH TeXHIIKa, 

rrpeanomeHHaH II pa3pa60TaHHaH aBTopoM. B rrpoaonmarow11xcH celi

qac 11ccneaonaH11Hx ero rpyrrrroli ncrronh3yeTCH rronHoCThJO aBTOMa

T11311poBaHHaH "on - line-~ MeTO/:lllKa crreKTpoMeTpllpOBaHIIH pacceHH

HbIX qacTHU). IToKa3bIBaeTCH rrpaKTllqecKaH o5ocaoBaHHocTh rrpor

paMMhI rrpoBepKH ancrrepcHOHHbIX COOTHOWeHllli. 
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B rnaae III OIIl!CblB8JOTCll BbllIOnHeHHhie MeTon11Koil crreK-

TpoMeTp!!pOB8Hl!ll 'l8CTIIU 0Tnaq11 113MepeHl!ll 1T p- paccel!Hllll B 

'o6naCTII KynOHOBCKoil IIHTepcpepeHUIIII rrp11 3,48 11 6, 1_3 fsBIC. 
:-}~ . 

B rnaBe IV !IpllBOnllTCll IITOI'II pa60Tbl 11 38Kn10qemrn. B 

rrp1rno)l(eH1!11 113nO)l(eHbl rrp11MeHllBIIIllec11 aBTDpoM MeTonhI cpOpMl!pOBKI! 

IIHTeHCIIBHhIX IIl!OHHhIX ny'IKOB, IIOTpe60BaBIIIIIXCll B SKCIIep11MeHTax 

C I'830BOil Ml!IIIeHhJO-neTeKTOpOM 'laCTIIU OTA8'lll. 

I • 

B nepaoil I ano.gHoil rnaae n11ccepTau1111 KpaTKO oTMe'!eHhI He-

KOTOpb!e l!HTepecHhie npo6neMbl qJ11311Kll, Bb!COKIIX SHepr11i!, KOTOpbie 

IIOTpe60Ban11 paapa6oTKI! COOTBeTCTBYJOIIIl!X MeTonoB 113MepeHl!ll 

ceqeHllil peaKUl!il IIJIOHOB C HYKnoHaMn II 11npaM11 'B o6nacTH ManhIX 
2 

a11aqeH11il KBaJ:ipaTOB nepenaHHhIX 4-uMnynhcoB It!"'<µ 77 Pa60-

Ta11 B HenocpencTBeHHOi! 6n1130CTII OT nonJOCOB onHoMe30HHhIX l{ 

onHOqJOTOHHblX nI1aI'p!lMM, MO)l(HO Bb1nenl!Tb !IX acpcpeKTbl lI nony'lIITb 

yH11KanbHYJO UHcpOpMaUUJO O B38UMOnei!c:rnIIU sneMeHTapHb!X 'l8CTl!U 

l{ 0 CTpyKType aMnnuTyn COOTBeTCTBYJOllllIX npoueccoB / l, 21 • 

OcHOBHOe conep)l(aHne n11ccepT8UIIU CBll38HO C 113MepeHilllMU 

3qlcpeKTa IIHTepcpepe11u11u KynoHOBCKOil Ac II 11nep11oi! AN aMnnu

Tyn B ynpyroM 1T p -paccel!HIIII IIpII Bb!COKIIX 3HepI'llllX. B ycno

Blll!X, Korna KapT!!Ha pacCel!Hilll 6nil3Ka K nI1cppaKUIIOHHOil, 

2 2 ._ ( ) 2 2 I ReANI « I ANI , TaKI1e 11ccnenoBaHI1H np11 1 - h-5 fsn /c 

HBnHJOTCH ny'IWUM cnoco6oM onpeneneHIIH ReANlO) : snech A
0

"' AN 

II IIOSTOMY AllcpcpepeHUilanhHOe ceqeHI1e ( CM. p11c. 1) onpenenl!eTCll 

He_npocTO KBanpaTaMII Monynei! 11nepHoi! II 1!3BeCTHOll, IIO'ITII uenII

KOM BemecTBeHHOil, KynoHOBCKOi! 8MIInI1TynhI, HO eme lI caMoil 

BemecTBeHHOil 'l8CTb!O 11nepaoil aMnnIITynhl B IIHTepcpepeHUIIOHIIOM 

'lneHe "'2HeA A 
N C 

(qneHa "'HeA A 
N c 

KonhKO 66nbwilx I t I 

EcnII npI1 -t"' 10-3 (faB/c)
2 

BKnan HeAN. 

COCTaBnl!eT nec11TKII npoueHTOB, TO IlpII ~ec~ 

, BHe 06nacT11 IIHTepcpepeHuI1n, BKnan Be~ 

mecTBeHHoil 'laCTII "" I He A ] 2 << I Im A I 2 
N N 

BecbMa Man. KaK 6bmO 
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/3 7 17,18,20,24/ 
IIOK83aHo ' 

1 
, nn11 Bb1neneHl!ll C06b!Tllil ynpyroro 

pacce11111111 Ha Ml!llleHI! M 'laCTl!U m MOHOXpOM8Tl!qecKOI'O IIY'IKa 

nocT8TO'lHO onpenenl!Tb nBa Kl!HeMaTl!'leCKIIX napaMeTpa BTOpll'IHhIX 

'laCTIIU 1\1 !In!! m - o6bl'IHO 113Mepll!OT k ; 0 -l!Mnynhc II yron 

pacce11111111 onHoil 113 'laCTIIU. 

HeonHoKpaTJio nonqepK!!Banocb, 'ITO np11 BbJCOKnx sHepr1111x 

11ccnenoBaH1111 pacce11111111 B 06nacT11 KYnoHOBCKoi! IIHTepcpepeHu1111 

npo6neMy. npeucTaBnl!JOT IICKnJO'll!TenhHO cnO)l(HYJO TeXHl!'lecKyJO 

Hap11ay c Tpe60BaH1111M11 Bh1nene111111 scpcpeKTa 113 cpoHa 11 HaKonneH1111 

nocTaTO'lHOil CTaTl!CTIIKI! B Y3KOM IIHTepcpepeHUIIOHHOM t • -IIHTep-

Bane, rne noneneH11e ceqe111111 cymecTBeHHhIM o6paaoM onpenen11eT-

c11 aMnn11Tynoil Ac 

CTBa KaK: BhlCOKOe 

OKa3blBaJOTCll Ba)l(HbJMII T8K!!e o6cTOl!Tenh-

A -3 2 2 -pas·pe1IIe1111e annapaTyph1,, u t~ 10 fsB "/c, 

II yqeT scpcpeK".OB, CBll38HHbJX C ero KOHe'IHblM 3Ha'leHl!eM; T!lla

TenbHhJil yqeT scpcpeKTIIBHOCTI! per11cTpau1111 B TpynHhlX ycnOBl!llX 

pa6oTbl neTeKTOpOB B CaMOM Hepaccel!HHOM nyqKe; y'leT npyr11x 

nonpaBOK, CBll3aHHhlX C ll3Mepe1111eM a6comoTHblX Benl!'ll!H ce_qe
/17,22/ 

Hlli! 

ITpn 11cnonb30B8HII!! TeXHl!Kll cneKTpoMeTpnpoBaHl!ll napaMeT-

P,OB lk;0) 6bICTpbIX pacce11HHhlX 'l8CTIIU m Tpe6yeTc11 (nn11 06ec-

neqe111111 ynonneTBOp!!TenbHOI'O 2 . -3 2 2 
-paapewe11m1, i 1e2ki!d0:;;; 10 fsB "/c , 

B IIHTepcpepeHUIIOHHOM IIHTepnane nepena'l\f-t,;'ko0 "' 30 r 70 Msn/c) 

COOTBeTCTByJOmee, ynyqwa10meec.i C POCTOM l!Mnynhca nyqKa k , 

paspeweH11e -~0 :;. 10-Jk O B 06nacT11 yrnoB 0 ,,5.10-~k
0 

• Cne

noBaTenh_Ho, y)l(e np11 k 0 "' · 50 fsn/c Heo6xon11Mo 11aMepl!Th yrnh1 
-3 

paccellHl!ll 0 ·"' I• 10 pan c BeCbMa BblCOKOi! TO'lHOCTbJO 
-4 

~ 0 ~. 10 pan. C yBen11qeHReM k O )l(eCT'le CTaHOBllTCll Tpe-

6ona111111 11 K l!MnynbCHOMy 8Han11sy, KOTOpblil Hy)l(eH JlmI Bh!Aene-

113, cpoHa Heynpyroro pacce11111111. KaK OTMe'lanqch Ha-HIil! scpcpeKTa 
/16 37/ 

MIi , ' 6onee BblI'OnHag Cl!Tyau1111, npaKTll'leCKI! He 38B!!Clllll8ll 

OT sHepr1111 np11 k0 >> 1 fsB/c, l!MeeT M~cTo np11 cneKTpoMeTp11-

poBaH1111 napaMeTpoB lk =p; 0 ,,0 ) qacTl!U 0Tnaq11. 3nech neim-
M M 

'll!Ha - t'"= p2 
onpenen11eTCl1 06bl'IHO C Bb!COKofi TO'lHOCTbJO 
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~I= 
-4 2 2 

10 faB /c 11aMepemrnM11 no MeTOllY npo6er-aHeprm1 

( 11Mnynbc). BrrnoTb no oqeHb BbICOKIIX aHepr11ll nnll HOyrrpyr11x 

peaKUllll rrpenenbHbie yrnbl BbmeTa qaCTIIUbl OT1taq11 cyIUeCTBeHHO c'

MeHbllle yrnoB 

= 1T p 
0M=_2-2M 

900 0 
88 

COOTBeTCTBYIOIUllX o6nacTH llHTepq,epeHUIIII ll/lepHOll II KynoHOBCKOH 

aMrrn11Ty/l ynpyroro paccenHHll. TToaToMy nprr paccenHIIII Ha H 2 -

MllllleHII IIHTeptf,epeHUllOHHall o.6naCTb CBOOO/lHa _OT tpoHa Heyrrpyr11x 

rrpoueccoB - yr no Ball -roqHOCTb ~ 0 M = 1 ° oKa3bIBae.TCll BITOnHe 

/lOCTaToqHoll nnn /lllCKpllMIIHaUIIII OT 8TOI'O tpOHa. 

HeocrropHMbl npellMYJUeCTBa IICITOnb30BaHllll TaKoll cxeMbl !13-

MepeHllll rrp11 11ccnenoBaH1111 KorepeHTHoro paccel!Hllll Ha nnpax, 

ITOCKOnbKY npyI'l!M MeTO/lOM npll k O >> 1 faB/ C . npaKTHqeCKII He-

B03MO)KH0 /lllCKpllMllHllpOBa:rb COOb!Tllll C pa3BanoM nnpa llnll ero 

B030Y)K/leH!leM 
/ 37/ 

Peanl!3aUllll OTMeqeHHb!X npel!MYIUeCTB onpenemieTcl! MeTo

nrrqecK!IMII B03MO)KH0CTl!Mll perllcTpaullll rrapaMeTpoB (p; 0) CHnbHO 

HOH!!31!pyiOIUHX nnep oTnaql! C KHHeT!lqeCKOll 8Hepr11ell WM 

= _t_ < 
2M 

1 MaB, 11Me10IU!IX KpallHe Manb1ll npo6er B BemecTBe· 

Ml!llleHll-/leTeKTOpa (name /lnll IlpOTOHOB H < lQ-2 
CM B )Kl!/lKOM 

Bonopone, llnH rropllnKa HeCKOnbK!IX caHTl!MeTpOB B raaoo6pa3HOM 

BO/lopone npll ycnoBllllX, 6nl!3Kl!X K HOpManbHblM). TTpenno)KeHHble 

H paapa6oTaHHbie B nB3 MeTO/lbl crreKTpOMeTpllpOBaHllll napaMeTpoe 

/16/ 
qaCTIIU OTnaqH no3BOnllnll H8M npoBeCTII nllOHepCK!le l!Ccne-

/3-15/ 
/lOBaHllll pp - ll 1T p -ynpyroro paccel!Hllll B o6nacTu 

KynoHOBCKOll llHTeptf,epeHUllll. 

/17-19/ MeTO/lllKH TTp!!MeHeHIIe B llHTepq,epeHU!IOHHblX onb1Tax 

cneKTpOMeTpHpoBaHllll napaMeTpoB OblCTpb!X paccel!HHbIX qaCT!IU 

CTano B03MO)KHblM B peaynbTaTe pa3BIIT!lll TeXHllKII aneKTpOHHblX 

BbJql!cnHTenbHblX Mallll!H ll 6ectf,HnbMOBb!X KOOpll!!HaTHblX neTeKTOpOB. 

Pa3Bl!Tl!e COOTBeTCTBYIOIUell TeXHl!Kll B nB3 ll nBTA OIUHf noa-

6 

_\ 

I 

~ 
' I 

J --I 

( 

\; 

' 
l, 
:i 
I 

l 

\. 

BOnllnll 8BTOpy ll ero KonneraM.npl!MeHl!Tb 8TOT BTopoll MeTon 

'on-line 
0

B Benymrrxcn cellqac ·uccnenoBaH!lllx 11p -paccenHllll B 

/20-24/ llHTepBane 2-6 faB Ha CllHXpotf,aaoTpoae lly6Hbl • 

Y)Ke nepBbie naHHbie llHTeptf,epeHuHOHHbIX ll3MepeH!!ll PP...: 
/4/ 

11 "P -paccenH11n CBIIAeTenbcTBOBanl! 0 cymecTBeHHOll Benn-

q11He (ReAN/lmAN£- 0,3) 
BeIUeCTBeHHb!X qacTell COOTBeT-

CTBY!Ollll!X aMnnnTyA - BOnpeKI! BeCbMa nonym1pHblM_ AO Toro Bpe

MeHI! qnc:ro nntf,paKUl!OHHhIM MonennM ynpyroro paccenHnn. 3Ha!( 

H~ AN YK83b!Ban Ha KaqecTBeHHoe COOTBeTcTBl!e nonyqeHHb!X naa

Hb!X C AncnepC!!OHHb!Mll pacqeT8MI!. 0 6onee aKKypaTHoll KOnnqecT-

BeHHoll·npoBepKe Teopnn B "P - paccel!HHH B TO BpeMn I'OBOpl!Tb 
/25/ 

ObWO paHo • Eonee TOqHbie AaHHbie no 11-p -paccenHl!iO npn 

/13-15·22-24/ 8Heprl!l!X B HeCKOnbKO faB nonyqeHhl B Ha111nx pa6oTax ' 

) , /J7a/ 
( CM. pnc. 7,8 • TTpn 6onbllll!X 8HepI'Hl!X AaHHbie ( CM. pnc. 7) 

no ,,± p -paccel!HlliO Obinll cymecTBeHHO YToqaeHbl Toll )Ke 6pyK-

- • • /17B/ X81!BeHCKOH rpynnou B peaynbTaTe nOBTOpHb!X 1!3MepeHnll 

nocne peKoHcTpyKunn anrrapaTypb1 ( CM. pnc. 8). 

C 1!3MepeHHeM 11 p -paccenHl!ll CBll3aHbl AononHHTenbHbie 

TPYAHOCTI!, KOTOpb!e onpenenl!IDTCl! KaK HannqneM CllnbHOI'O lpOHa 

1T -> /1 -pacnanoB, T8K I! TeM, qTo napaMeTpbI MeaoHHbIX nyqKOB 

cymecTBeHHO Xy)Ke npoTOHHbIX. noaTOMy npn E> I raB II I t1<11 ! 
peaynbT8TbI no 11p -paccenHl!iO nonyqeHbI nn111b B nByx rpynnax 

ynOMllHYTb!X Bblllle na6opa:ropnll. 

KonnqecTBeHHal! npoBepKa nncnepcl!OHHbIX COOTHOllleHllll Hy)K

AaeTcl! B nepBylO oqepenb B naHHbIX IIMeHHo no "P -paccel!HIIID, 

TaK KaK nnn p p -paccel!Hllll B pacqeTax l!MeiOTCll np11Hunn11anb-

Hb!e. TpyAHOCTll c_ yqeTOM B n11cnepCIIOHHOM IIHTerpane BKnana OT 

Heq,11311qecKoll o6naCTI! II npaKT11qecK11e TPYllHOCTII, CBll3aHHbie C 

nonyqeHl!eM B IIIUpOKOM IIHTepBane 8Heprnll naHHblX no nonHblM 

pp -ceqemrnM; npl! aKcnep11Mea:ranbHOM orrpeneneH!lll BemecTBeH

Holl qacTI! B03Hl!KaiOT norronHnTenbHi,Je HeorrpeneneHHOCTn, CBll3aH

Hbie co cno)KHOl'-1 CIIIIHOBOI! CTPYKTypoll aMITnJITY/lbl pp -paccel!Hllll. 
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TTepBOCTerreHHaSI BamH0CTh 9KCIIepnMeHTalihH0ro orrpeneueHH~ 

rr2.n 
t ~ 0 

CT0VKTVpbI HMeHHO 1T p -aMIIIIHTYObl cTana SICH0l!: cpa-

3Y me rrocne 0TKpb!THSI llHCilepcnoHHb!X COOTHoweHnl!: ( n.c.) H oco-
. ~ 

6eHHO rrocne nx CTpororo A0KaaaTenhCTBa AIIll cnyqag 11 p -pac-

ceHHI!ll BrrepeA T0IIhK0 Ha 6aae 0CH0BHb!X II0CTynaT0B 1IOKa1IhHOll 

/26/ 
Teopnn II0IIll • TaKHX KaK: nopeHu-HHBapnaHTH0CTh, MHKporrpn-

'IHHH0CTh, cywecTB0BBHHe II0IIH0l!: CHCTeMb! cpH3H'!eCKHX COCTOllHHll 

c rronomnTelihH0l!: sHeprnel!:, ycnoBne yHnTapHocTn. Han6onee cy

mecTBeHHbIM l!BIIl!eTCll rrpennonomeHHe 0 co6nroneHHH IIpH'IHHH0CTH, 

B CMb!CIIe Te0pHH 0TH0CHTelibH0CTH, AIIll cyfiHyKIIOHHOr0 IIp0CT-

/26-31/ 
paHCTBB 

· /30 32/ 
OrpaHH'!eHHll Ha p0CT aMnlIHTYA, rrpnBeneHHbie B o6aopax ' , 

060CHOBb!BBIDT HCII0IIh30BaHHe A.c. C K0He'IHbIM 'IHCII0M Bbi'IHTBHHl!: 

/33, 41-43/ 
C AByMll HIIH T0IIbK0 C 0AHHM • ecnn npHHl!Th ycno-

/32/ 
BHH, npH K0T0pb!X rrony'IeH0 orpaHH'IeHHe <Ppyaccapa , ll11c-

rrepc110HHbie C00TH0WeHHSI lllill TT p -paccesIHHll Ha nyneB ol!: yron 

He conepmaT neHa6nronaeMbIX BenH'IHH II BbipamaroT BemecTBenHyro 

qaCTb aMITIIHTYllbl yrrpyroro pacceHHHSI qepea gaHHb!e ITO II0IIHbIM 

t t 
TT p -ce'IeHHllM a ± II K0HCTBHTbI, orrpeneneHHbie II3 0ilblT0B . 

110 HII3K09HepreTH'!eCK0My pacceSIHIIro. 

II 

B_ rna-1,e II lllICCepTaUIIH npHB0/llITCll !:!Jll!KTH'!eCKoe o6oc-

H0BaHIIe rrporpaMMbl npoBepKII llHC~eJJ.CH0HHbIX C00Ti1oweHnl!: llilH 

1T p -pacceHHHSI BIIepell, 

K1IneMaT11'!eCKIIe llplIHUIIllbl TeopHH 0CTaBnHroT B "P. -aMrrnH-

Ty/le rrpn 1 ;;o T0IIbK0 CilHH0HeaaBHCHMblll qneH AO , 

11 Im A 
0 

BbipamaroTCSI qepe3 II0ilHbie Ce'!eHIISI a~ 

ReA
0 

nncrrepcnoH-

HbIMH C00TH0llleHHSIMII n 0IITH'!eCK0l!: TeopeMol!:, K0T0pbie Bb1Be/leHbl 

Ha 0CH0BaHHII llHHBMl!'IeCKHX llpHHUHII0B Ml!Kponpl!'IHHH0CTII ( aHa

nIITll'IHOCTII) li yHHTapH0CTH, TaKl!M o6pa30M, H3MepeHl!ll ReAo 

llpll tteK0T0pblX Bb!C0KIIX sneprHSIX BMeCTe C naHHbIMII no 

8 

at 
t. 

! 
\ 

{ 
! 

' i 

j 
k 

i 

t 

rrony'IeHHb!MH B 6onee WHp0K0M 9HepreTH'IeCKOM llllai;Ia3oHe, Il03-

BOIISIIDT KOIIH'IeCTBeHHO rrpoBepnTh 0CH0BHbie IIpHHUIInbI II0KanhHOl!: 

TeopHII, B n.rr. a,6,B) 0TMe'!eHbl paCCM0TpeHHb!e B AHccepTan1I11 

npaKTII'!eCKIIe BOIIpOCb! /llICrrepcH0HHblX pacqeToB, MeTO/lHKa II3Mepe

HHii II npe/lCKa3aHHH, nony'IeHHbie B M01le1Il!X. aKayaanhHb!X TeopHl!:, 

a) OcHOBHhie norpeWH0CTII pac'!eToB no A,c. ( B3l!Tb!M D 

• /33 41-43/ cpopMe, ncrronh30BaBWe1ICll B pa6oTax • ), 
1 CBll3aHHbie C 

OWH6KaMH II3MepeHIIl!: II0IIHbIX 
t 

a± ceqeHHl!: H·nx HeonpeneneHHoc-

Thro IIpH Bb!COKHX 9HeprnHx, HnnrocTp11pyroTCSI PIICYHK.aMn 2,3. llnH 

Haweii o6naCTH 9HeprHl!: B HeCK0ilhK0 fsB T0'IH0CTH pacqeToB XBaTaeT, 

/26 43/ 'IT06bi o6HapymHTb B03M0lliHbie HapyWeHHll 06bi'!Hb!X ll,C, • 

TaKHX MaCIUTa6oB, Korna Ha6nronaeMbie 3Ha'!eHHll ReA 0 
0TIIH-

'IaroTCSI OT pacqeTHblX Ha BenH'!IIHy ;;: 5% OT Im A 0 
• TTpnMeHl!H 

n.c. C llOIIOilHHTelihHblMII Bb!'IHTaHHSIMH, IICII0ilh3YH IIpH 9T0M 9K

crrepmvenTalibHyro HHcpopMauHro o HeAN(E'), Momno AIIH E<E ' 

cymecTBeHHO yMeHbWHTh Heo.npeneneHHOCTh. AHCIIepcH0HHb!X pacqe

TOB, CBH3annyro C HeHGBeCTHbIM II0Be/leHl!eM II0IIHblX ceqeHHl!: np11 

0'!eHb Bb!C0KHX sneprnl!x, 

6) B AHccepTaUHH II0K83b!BaeTcH, 'ITO IlY'IIUHll cnoco6 orrpe-

neneHHH Re A ~ 
HHTepcpepeHuHOHHbiii, H o6Cylli/laroTCll J:JBa CITO-

co6a H3MepeHHll Ha BbmeneHHb!X IIV'!Kax llHcpcpepenuHanhHbIX ce'!eHHll 

B o6nacTH KYilOHOBCKOl!: HHTepcpepeHUHH c II0M0IUhro TeXHHKH ClleK

TpoMeTpnpoBaHHSI napaMeTp0B paccel!HHol!: '!aCTHUbl nnn 'IBCTl!Ubi 

OT/la'In. Ha· OCHOBaHl!H rrpoBe/leHHblX nccnenoBannl!: II0Ka3bIBaeTCH, 

'ITO IIpH cymeCTByromnx YCK0pHTelihHblX 9HeprllHX 0IIb!Tb! MoryT 

ycneIUH0 np0B0/lHThCSI no o6enM CXeMaM, 

6-1 , K nccnegoBaHHSIM paccesIHHSI no '!aCTHUe 0T/la'!H Ha BbI

BeneHHbIX ·nyqKax BbIC0KHX 9Heprnl!:, CylllHOCTh npennomennoii HaMH 

MeTO/lH'!eCKol!: nnen cneKTpoMeTpnpoBaHHH H/lep 0TAaqn, K0TopaSI 

peam!30Bana B li3MepeHHHX· TT- p -ynpyroro pacceSIHHll Ha Manbie 

yrnbI (cM, rn. III 
) t 3aKnID'IaeTCSI B AByX MOMeHTBXo 

1, raaoBaSI MHWeHh - TpeK0Bb!ll lleTeKT0p B MarHHTH0M none -

naeT Heo6xoAHMyro nncpopMaunro o xapaKTepncTnKax MenneHHoro 
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Cl!nbH0 l!OHll311PY!Olllero lIApa 0TAB'lll, K0T0pb!MI! Hanny'lllll!M o6pa-

30M orrpenen1110TCll 0CH0BHb!e rrapaMeTpbl co6b!Tllll - rrepenaHHblli 

11MrrynbC I! ~eKTl!BHBll Macca. 

2. Eonblllall pa3HHU8 HOH113llpy10llll!X crroco6HOCTell qaCT!!U 

OT/lB'lll II penlITIIB!!CTCK0r0 rryqKa ( cocTaBnlIJOlUBll ~ IlOplIAKB B 

11HTepecy10m11x Hac 113MepeH1111x o6naCTI! ManbIX I, 1
1 I ) rro3BomieT 

pa6oTaTb B p~~l!Me IlOHl!lKeHH0ll qyBCTBl!TenbH0CTI! AeTeKTOpa 11nep 

0TAB'l!!, B KQTOp0M /lllCKp!!Ml!H!!py!OTCll cnell,bl rryqKa ( CM. pllc.46). 

Tip11 xopomefi ¢opM!!p0BKe no yrnaM II l!MrrynhcaM rry'lKa orrpeAe

neHHbix· qaCTl!U HeT Heo6xo/ll!MOCTI! rrpoBOAl!Tb nn11 KBlKAOro co-

6bITl!ll l!3MepeHl!ll Haqanb,HOH TPBE!KT0pl!!!. Enaronapll 9TOMY l!CilOnb-

3YJOTCll 6onbllll!e Il0TOKI! Ill!0HOB, Ha 31-4 rroplIAKa npeBbllllBJOlUl!e 

o6bi'lHble, C K0TOpbiMl! 11Me!OT Aeno B KilBCCl!'leCKOll KaMepHOll Me

TOA!!Ke. CnenoBaTenbHO, o6ecrreql!BaeTCll np11eMrre,Mall CKOpOCTb 

c' 

Ha6opa CTBTl!CTl!K!!, HeCMOTpll HB Many10 nnOTHOCTb ra30BOH Ml!llle-

HI!. 

BbirOAHbie 9KCrrep11MeHTanbHbte ycnoBl!ll - xopolllee BbIAeneH!le 

9~eKTa 113 ¢0Ha ( CM. p11c. 5), xopolllee t -pa3pellleH11e flt~ 

-4 2 2 ~ 10 f9B /c • rronyqeHHble B Hallll!X OilbITax, B KOTOpblX B Ka-

qecTBe MllllleHl!-AeTeKTOpa rrpl!MeH11nacb KBMepa B11nbCOHa, MoryT 

6b!Tb AOCTllrHyTbl np!! pean113au1111 OTMeqeHHblX Bbilll9 06m11x MOMeH

TOB 1,2 np11 pa6oTe C MHorl!MII pa3lIOBIIAHOCTlIMI! ra3oHarronHeHHblX 

/37/ 
rrp116opoB • 

3aM9Tl!M norryTHO, 'ITO, pelKIIM IlOHl!lK9Hl!Ofi 'lYBCTBl!TenbHOC-

TII Tp9KOBOrO np116opa, B TOM q11cne II Ily3b!pbKOBOll KBMepbI, 

MoJKeT OK838TbCll 9¢¢eKT!!BHblM II B npyrl!X Tl!rrax 9KCnep11MeHTOB, 

Hanp11Mep, rrp11 11ccneAOB8HIIII pe30H8HCOB no MeAn9l!HblM 11npaM 

OTAB'll!o OAHBKO B HaCTOlllUee Bp9Mll B Ilp!!M9HeHl!I! TpeKOBbIX npll-

6opoB AOBOnbHO cymeCTB9HHO CK83bIBaeTCll orpBHl!'leH!!e, CBll3BH

HOe C H9AOCT8TO'lHO Bb!COKl!M ypOBHeM aBTOM8Tl!38Ul!II Bcex CTBAl!iI 

o6pa60TKII ¢11nbMOBOll IIH¢opMau1111. 
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6-2. " On - line •' MeTO/ll!Ka Cil9KTPOMeTp!!p0BaHl!ll pac-

C9lIHHblX 'laCTIIU. 

f3' 9TOll MeTOAIIK9 np11MeH11eTCll npaKTll'l9CKI! nonHOCTb!O aB

TOM8Tll3llpoBaHHall nllHl!ll 113 3BM, 6ec¢11nbMOBb1X KoopA11HaTHbIX 

AeT9KTOpOB II Apyroli arrnapaTypbl. Heo6XOAl!M09 yrnoBoe pa3pe

llleHl!e o6ecne'll!B89TCll KaK XOpOllll!M npOCTpaHCTBeHHbIM pa3pellle

Hl!eM AeT9KTOpOB C He6onbllll!M Konnqec;BOM BemecTBa Ha nyTI! 

'l8CT!!U, TBK II AOCTBTO'lHO 6onbllll!Mli 6a30BbiMI! paccTOlIHl!lIMII. 

H B " on- line ,,_ 9KCil9p!IMeHTax CT8Tl!CTl!'l9CKl!9 01Jll!6K!I nr-

pa10T He rrocneJ:tH!OJO ponh. TaK, B 6pyKxeliBeHCKl!X 9Kcrrep!!MeHTBX 

/ 17 a,B/ 
ITO 1T p .-paccelIHl!!O 3a OlllIH l!Mrrynhc 1!3ny'leH!Ill Ha y3-

Kiili l!HTep¢epeHU!!OHHbill l!HT~pBan rrp11xoa11nocb nl!lllb oKono 

OAHoro co6blTl!ll yrrpyroro pacce11H1111, an11 Bh16opK11 KoToporo Ha 

3BM PDP-6 aHaJ11!311pOBanocb HeCKOnbKO Tb!Cll'l Ill!OHHb!X TpaeK-

TOpllli. B Hallll!X 1!3MepeHl!lIX 1T p -paCC9lIHl!ll orpaHll'leHl!ll Ha CKO-

'pocTb Ha6opa CTaTl!CT!!KII, 06ycnoBneHHb1e MepTBblMII BpeMeHaMI! 

( ~ 5• 10-3 ceK) l!CKPOBbIX KaMep II B03MOlKHpCTlIMI! l!M9BlllellCll 

B na6opaTop1111 3BM E3CM-3M (11n11 ESCM-4), yaanocb o6oliTn 

6naroAapll rrpeanolK9HHOMy 8BTOpOM COBMeCTHO C M.4>. n11xa'le

Bb!M crroco6y J:teTeKT!!p0B8!Il!SI aKTOB pacceSIHl!ll Ha yrnbI, npeBbI

lllB!OlUl!9 !!9CKOnbKO Ml!nn11paAl!BH, C IlOMOlllb!O ra30BbIX 1:m¢¢epeH

unanbHb!X qepeHKOBCKIIX cqeT'll!KOB. 

HcTO'lHl!KI! CIICT9MBTl!'leCK!!X norpelllHOCTeli 113Mep9H!!SI He AN 

TexHl!KOH CI!eKTpoMeTpllpOBBHl!ll pacCelIHHOli 'laCTl!Ubl CBSl38Hbl, B 

OCHOBHOM, C orrpeaene!Il!9M a6con10THblX Benll'll!H L11!¢¢epeHu11anbHblX 

. /22/ 
ce'leHl!ll • C10aa 'OT!I0CSITCSI 11ccne.QOB8Hllbie B Halllell pa6oTe 

BOilpOCbl, CBSI3aHHble KaK C.Koppe~THbIM onpeAeneHHeM 9¢¢eKTIIB

HOCTeli MHOrosneM9HTHoro AeTeKTopa B ycnoBHSIX 6onbllll!X 3arpy-

30K, C03ABBaeMbIX HepacceSIHHbIM Ily'lKOM, TaK H C y'leTOM 9¢¢eK

TOB Ml!OroKpaTHO:O pacceSIHIISI II KOHeqHoro yrnoBoro pa3pellleHl!SI, 

3TH MOMeHTbI, BepOSITHO, n 6binH Ilpll'lllHOH pacXOlK.QeHl!ll .QBHl!b!X 

/17a/ II /176/ 
6pyKX9ttBeHCKHX pa6oT no 1T p -pacceSIHIIJO ( CM. 

pnc. 7,8), a TBKlKe .QaHHbIX 9Tl!X pa6oT no pp -paccesi11n10 c 
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/18/ 
AaHHhIMII l:'pynnhI UEPH •.. Bo3MOlKHO, sTllMII lKe MOMeHTaMn 

onpeAemieTCH YlllIBIITenbH8H CIITyaUIIH B pp -pacceHHIIII, B03HllK-

. /44/ 
IIIaH B CBH31I C pe3ynbTaTaMII· , nony'!eHHblMII He)laBHO C IlOMOlllb!O 

IICKpOBbIX aKyCTll'!eCKIIX KaMep Ha npoTOHHOM ny'!Ke 1-2 rsa/c. 

Y'!IITblB8H pe3yn&Ta Thi MeTO/lll'!eCKIIX IICCne)lOB8HIIll pa6oTbl 

HaIIIefi ycTaHOBKII Ha IlY'!Ke, Mb! npOBO/llIIllI. B ceaHcax II3MepeHIIH 

HenpepbIBHblll KOHTponh scpcpeKTIIBHOCTII cneKTpoMeTpa B ycnOBIIS!X, 

coana)la!OIUIIX c pa6o'!IIMII. ITeplIO/llI'!eCKII npoaepSIIlllCb TaKIIe xa

paKTeplICTIIKII ycTaHOBKII, KaK, HanpnMep, yl:'noBaH pa3peIIIaIOIUaH 

cnoco6HOCTb, KOTOpble IICilOilb30B8Ill!Cb B OKOH'!aTeilbHOll o6pa6oT

Ke pe3yn&TaTOB. OcHOBHOll pecypc apeMeHII 3BM ·a ceaHcax ll3Me

peHIIll IICilOilb30B8IlCSI Alli! KOHTponH annapaTypbl C uenhIO o6ecne

'!eHnH ee OilTIIM8IlbHblX napaMeTpOB. 

Ha p11c. 9 noKa3aHa cxeMa SKCnep11MeHTa, B KOTOpOM Mb! 

npo/lOillKaeM nccne)lOBaHIIH ynpyl:'OJ:'O 17 p -pacceSIHIIH Ha Manhie yl:'-

Ilbl npn sHepl:'IIHX 2+-6 rsa. C IlOMOIUb!O Mal:'HIITOCTpllKUIIOHHblX llCKpo

BblX KaMep SCI :-Y 113MepHIOTCH KOOp/lllHaThi(c -TO'!HOCTb!O 0,3t0,5MM) 

ll HanpaaneHIISI TpaeKTOplIH Me30HOB AO ll nocne npoXOlK)leHIIH 112 

MllllleHn ( C TO'!HOCTb!O = 0,3 Mn. pall.)' a TaKlKe KOOpllllHaThl 38 

aHailll311pyIOIUIIM MaJ:'HllTOM. ITocne KalK/lOI'O cpa6aTbIBaHnH IICKpo-

BblX KaMep IIHcpopMaUIIH O KOOp/lllHaTaX II IlOTOKe IlllOHOB cpllKCIIPO-

aanac& B naMHTll 3BM, a B nay3e MelKAY UHKilaMII ycKop11Ten11 

npo113BO/l11IlaCb 3all11Cb Ha MaJ:'HllfHyIO neHTY nony'!eHHOH IIHcpopMa

Ullll ll ee aHan113. 

Puc. 10 )leMOHCTp11pyeT B03MOlKHOCTII BbI)leneHIIH co6hITllll 

' 
ynpyl:'OJ:'0 pacceHHIIH, COOTHOIIIeH1Ie scpcp eKTa II cpoHa, a TaKlKe 3cp--

cpeKT 17 4 /l - pacnaAOB, C KOTOpblM CBH3aH "J:'op6 Heynpyl:'IIX .co6hI

TIIH"' B 11Mnyn&CHOM pacnpeAeneinm ( sToT "I'op6" c yaen11'!eH1ieM 

yl:'na pacceHHIIH CMemaeTCH aneao II nponaAaeT np11 yrnax, 6on&-

IIIIIX npe)lenh!IOJ:'0 B 17 ➔µ -pacnaAe). 

Ha p11c. 11 np11aene110 sKcnep11Me11Tan&11oe pacnpeAeneH11e 

co6b1Tlill ynpyl:'OJ:'0 pacceHHIIH KaK cpyHKUIIH I CpaBllllBaH SK-
da O. T. a 2 

cnep1IMe!ITanbllb!e 3Ha'!e!IIIH C onT11'!eCKOll TO'!KOH ( -- = ___;:_i__ ), 
dt 1617-!i 

MOlKHO 3aMeTllTb 6onbIIIOH BKnan KynoHOBCKOJ:'0 pacceHHIIH. 
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Ha p1Ic. 12 npeACTaaneHbI cpyHKUIIII D ( 0) , D (0) yl:'no-

BOJ:'O pa3peIIIeHIIH np11 pa6oTe C nonHoll: ll nycToll: MIIIIIeHHMH. 3TH 

cpyHKUIIII llCilOilb30Ban1ICb IlplI onpe)leneHlllI scpcpeKTa Ha BOllOPOAe 

no pe3yilhTaTaM 3KCil031IUHII C nonHoll: II nycToll: MllllleHHMH Alli! 

y'!eTa Hea/l)lllTHBHOCTll 9TllX H3MepeHIIH. 0Hn lK0 npHM0HHilllCb 

11 B npoueAype onpeAeneH1111 ncKOMOJ:'O napaMeTpa a 
da 

npnBe)leHn-H TeopeTH'!eCKOll 3aBIICIIMOCTH -- = f(1) 
" dt 

&A: 
0 

Im AN 
gllll 

K BllllY, 

COOTBeTCTBYIOIUeMy KOHKpeTHblM ycnOBIIHM H3MepeHnll:. ITpHMeHHB-

/21-24/ 
IIIa11c11. B HaIIInx pa6oTax npoueAypa onpeAeneHIIH scpcpeK-

TllBHOCTn ycTaHOBKH II nonpaBOK, HCil0.llb3yeMbIX np11 nony'!eHIIII 

a6conIOTHbIX BeilH'!IIH llllcpcpep.eHU1IanbHbIX Ce'!eH11_ll:, xapaKTepH3yeTCH 

Benn'!IIHOH IlOI'peIIIHOCTH tlOpHAKa 1%, '!TO COOTBeTCTByeT HeTO'!

HOCTII l1a =0,01 onpeAeneH1111 OTHOIIIeHnH a= ReA0 /I A O 
• Oc-

N m N 

HOB!lble OIII1i6K11 B STIIX OilblTax 

IToI'peIIIHOCTll 113MepeHHbIX. 

noKa cpaBHIIMbl (cM. p11c. 2,3). 

HbIX IlOl:'peIIIHOCTell: l1a~ 0,04 

CTaTllCTII'!eCKlle. 

II paCC'!IITaHfjbIX 3Ha'!eHIIH a 

IT OMIIMO '!IICTO SKCnep1IMeHTanb

' HM0IOTCH eme TeopeTn'!eCKIIe 

11eonpenene1111ocTn oa=0,02 ( CM. 40 b,c,d ) 1 CBH3aHHhie C yqe-

TOM sneKTpOMal:'HIIT!lblX nonpaBOK K 11nepHoll: II KYilOIIOBCKOH aMUillI

Ty/la~. ITpe11e6pelKe1111e nocneAHllMII CllBIII'aeT a Ha B0Illl'!IIIIY ·>"-0,05. 

BBIIAY TPYllllOCTell: TO'!HOJ:'O peIIIe!IIIH 3TOH npo6neMbl 11 11enon110-

/40 a,b,c,d I 
Thi pe3ynhTaTOB, nony'!eH!lbIX B pa6oTaX II npyl:'IIX, 

n . .a. Conoa&ea II A.B. lUenKa'!eB 06pama10T a11nMaH11e Ha npoaep-

Ky ll1ICnepc110H!lbIX COOTHOIIIeH11ll: /lilH aMUillITY/lhI, 

!Ihle sneKTpoMal:'HIITHhle nonpaairn I 4 0e/. 

a) OueHKII B03MOlKHoro scpcpeKTa IJI ( E, f'J 
/26,43/ /29,35/ 

coneplKamell: KoHe'!-

11apyIIIeH1IH o6bI'!HblX 

n.c. nony'!eHbI B pa6oTax B onpeneneHHhIX MOAen11x 

aKay3ailbHOH Teopn11. HaXO/lHTCH CBH3b MelK/lY pa3MepaMII cpyHJlaMeH-

TanbHOH llillI!lbl ro = JO I xapaKTep113y10mell: J:'IIIlOTeTn'!eCKYIO 

o6naCTb aKay3ailbHOCTII' II BeilH'!IIIIOH COOTB0TCTBYIOIUell: Jl06aBKll 

IJl(E,E
0

) =E/E
0 

K aemecTaeH11oll: '!aCT11 aMnn1ITYAh1 Re A:(E), 

onpeAen11eMOH o6hl'!Hb1M n.c. OueHKH IlOKa3hIBaIOT, ~TO np11 cy

IUeCTBOBa!IIIII 
-14 r O ~ 10 CM nonHoe HapyIIIeHHe o6hI'!HbIX /l.C., 
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I. 
I 

l 

. 0 
np11 KOTOpOM .IJ.l= He AN , 6yneT Ha6n10naTbCll y)Ke np11 3Hep~ 

r1rnx B HeCKOITbKO raa. (3a6erall anepen_,. oTMeTllM, qTo nonyqeH

Hhle 3Kcnep11MeHTanb!Ible AaHHble llOKa He CBllAeTenbCTByJOT O cy- ,!· 

IUeCTBOBaH!lll aKayaanbHOH 06nacT11).C11MBOn11qecKoe COOTHOllleH11e 

IJ.l= E/E 0 llOKa3bJBaeT, qTo llOllCK r o Bee MeHblllllX MaClll-

Ta6oB Tpe6yeT Bee 6onhlllllX aHepr11w. noaToMy, paccMaTp11Ba51 

TaK!le OllblTbl llpll- COBpeMeHHblX 3HepT'llllX, Heo6xopl!MO yq11Tb1BaTb 

IIX MeTor111qeCKVJO nepcneKTIIBV, TaK, ecn·11 OCTaHOBl!TbC51 Ha MeTOAII

Ke per11cTpau1111 napaMeTpOB pacce51HHOH qaCT!lUhl, aHanor11qHOH 

" /17-24/ 
np11MeH51BlllellC51 B , TO llpll E ,;;; 

3 . 
10 faB npuneTcll nn51 

o6ecneqeHH51 Heo6XOAllMOT'O paapellleHH51 ~ t,:; -3 2 
10 (faB/c) 

pacnonaraTb annapaTypy Ha 6aae B nec51TKH K11n9MeTpOB, Bp51A 

n11 TaKa51 3KTpanon51Ull51 6yneT np11eMneMOH. Bepo51THO, B TaKHX 

ycnOBll51X, oco6emIO Ha 6onbllll!X Mall111Hax, OCHOBaHHblX Ha npeJ.tno-
. /36/ 

)KeHHOM B.11. BeKcnepOM llpllHUl!lle KonneKTllBHOT'O ycKOpeHll51 

( c oqeHb KOpOTKHMII BpeMeHaMII 11anyqeH1151), npe11MyllleCTBa 6ynyT 

y MeTOAIIKII cneKTpOMeTp11pOBaHll51 qacTHU OTAaq11; aHanor11qHOH 

np11MeHeHHOH HaM_ll B lly6He, B KOTOpOH ycnOBll51 ll3MepeHll51 II Bbl

COKa51 pa3pellla!Oll!a51 cnoco6HOCTb npaKT11qecK11 He 3aBIIC51T OT 

3Hepr1111, 

III 

B. rnaBEL.!!:' n11ccepTau1111 on11chrnaeTcS1 npenno)KeHHa51 

aBTOpOM MeTOij(!Ka per11cTpaµ1111 Mep OTna'III B 1!3MepeH1!51X BemecT

BeHHOH qaCTII ynpyroro IT-P -pacce51Hll51 B o6naCTII KynoHOBCKoft 

tlHTepiliepeHUllll np11 3,48 faB/C 11 6,13 faB/c. 

8 cneu11anbHblX paanenax 113ITO)KeHbl BOllpOCbI, CB513aHHble C 

annapaTypow, C 3aIUIITOll OT cpoHa II cpopMllpOBKOH nyqKoB, MOHllTO

p11poBaH11eM llOTOKa lll!OHOB, KOHTponeM 3KCll0311UIIII II npoq. 

CxeMa pacnono)KeHll51 3KCnepHMeHTanbHOT'O o6opynoBaHl!ll np11-

BeneHa Ha p11c. 4a. llm1 per11cTpau11n MenneHHbIX npoToHOB 0Tnaq11 

3 
rrp11~1eHllnaCb Mar1111THall KaMepa B11nbCOHa 50 x50 X 15 CM ' co-

nep)Ka!UaH ra3oo6pa3Hb!H BOAOPOA np11 4 aTMOccpepax, II napbl BOAbf 
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np11 0,02 aT, nocne Ka)Knoro pacll!11peH11ll qepea KaMepy npoxo

Alln nyqoK = 10
4

· n110HOB, KaMepa pa6oTana B cneu11anbHOM pe)Kll

Me C llOHll)KeHHblM K03cpcpllUlleHTOM paCllll!peHH51, TaK qTo OTAenb

Hhle pen51TllBUCTCKlle qacTHUJ;,1 He naaanu TpeKa, B TO BpeM51 KaK 

aecb nyqoK ocTaBnlln cna6y10 TyMaHHy10 nonocy (cM. p11c, 46), 

npoTOHbl OTnaqu, c' IIMnynhCaMH, He n~eBhllllalOIUl!Mll · 100 Maa/c, 

xopOlllO npocne)KHBanucb AO HaqanbHOH TOqKll B nyqKe, T.K, llX 

UOHH3aUll51. 6onee qeM B 40 pa3 npeBbllllana MIIHIIManbHy10. 

B 113MepeHl!51X IT -P -pacce51Hllll nocne o6cqeTa 0T611panucb 

co6b1Tll51 C llpOTOHOM OTnaq11, OCTaHaBn11BalOIUHec51 B raae KaMe

pbi, c HMnynbCOM He 6onee 65 Maa/c (npo6er 11 CM). (B- 11aMe

peH11llX IT - a -pacCe51Hll51 or_:611pa10TCll co6bITllll C OCTaHaBn11BaJOIUeH

Cll a -qacT11uew C llMllynhCOM 300 Maa/c). 

nnll onpeneneHllll HaqanbHOT'O yrna II IIMnynbca qaCTHUbl OT

naq11 6hma coa1.1aHa cneuuanhHa51 nporpaMMa o6cqeTa cnenoa Ha 
/38/ • 

8BM ' B KOTOpOll KOppeKTHO Y'll!Tb1Ban11cb l!OH113aUHOHHble 

llOTep11 II HeOAHOPOAHOCTb Mal'Hl!THOT'O nonll. CbeMKa C Ma,Cll!Ta6oM 

1 :10 npOll3B0Allnacb CTepeoKaMepow n11TMO C TpeM51 06beKTIIBa-

MII Ha 6aae 300 MM, nnll KOMlleHcau1111 a6eppau11w 06beKTHBbl (Pyc

cap-nna3MaT EB, f =61 ) paccq11Th1Ban11cb COBMeCTHO C KaMep

HblM II IlPll)Kl!MHblMII CTeKnaM11. CneAbl Ha Kanpax CTepeonapb! 113-

MepSinllCb Ha nonyaBTOMaTe nyoc. npocTpaHCTBeHHble KOopn11·HaThl 

cnena IICllOnb3YIOTCll TOnbKO B HyneBOM np116n11)KeH1111 Anll IICKO-

Mb!X napaMeTpOB. YToqHeH11e napaMeTpOB 'laCTIIUbl ocymeCTBnSieT-

Cll B IITepaullOHHOM npouecce, KOTOpblH 3aKnJO'!aeTCS! B MIIHIIM1!3a

UIIII paCCTOS!HIIH B nnoCKOCTS!X KanpoB Me)Kny ll3MepeHHhlMH TO'I

KaMII cneaa H npoeKUllllMII TeopeTll'leCKOH TpaeKTOp1111 npoTona. 

nocneAHS!Sl nonyqaeTCS! IIHTerpupoBaH11eM ypaBHeHllll ABll)KeHllll 

:._ C ·• - 2 I-{ 2 2 . µ 
(mrJ'=-lrll J+ Bz Un .....J::.___µ +g!--, 

c 1 _µ2 µa 

rne qneH, conep)Kamuw napaMeTpb1 raaa B II g yqllTbIBaeT 

TOpMO)KeHue 3a C'!eT llOH113au1111. M11HllM1l3aU!lll cpyHKUllOHana B 

nnoCKOCT51X KanpoB, a He B npocTpaHCTBe KaMepb1, naeT B HeCKOnb

KO pa3 MeHblll!le Olll1!6K11 C'leTa, TaK KaK B 3TOM cnyqae Mb! pa-
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OOT8eM C HenocpencTBeHHO 1!3MepsH)MbIMII KOopnllH8T8Mll X Y, 

KOTOpble He38BllCJiMbl 11 11Me10T on11HaKOBble norpell!HOCTll. 

nporpaMM8 oopaoOTKII Han11caHa. B pac'!eTe Ha npOii3B0nbHOe 

MarHJtTH0e none co BCeMI! K0Mn0HeHT8MJi. B HallleM cnyqae none 
> 3 

MarH11Ta lCn-40 a OO'beMe KaMepbl 50 x50 x 15 CM ObinO cnenaH0 

ocec11MMeTpii'!HbIM (c T0'IH0CTblO He Xy)Ke 1 %) Ii npencTaBnSin0Cb 

a a11ne naoiiHbIX pSinoa no non11HoMaM ne)KaHnpa. H3MepSinacb 

Hz KOMn0HeHTa; K0MnOHeHT8 Hp onpenenSieTCSI npll 9T0M ypaB-

HeHllSIMII MaKCBenna. 

no CHl!MK8M 1 nony'!eHHbIM B pe)KJtMe 'IYBCTBl!TenbHOCTll K 

penSITJiBllCTCKllM '18CTJill8M, ObinO onpeneneH0 Ii. BBeneH? B naMSITb 

9.B.M~ none HanpaaneH11ii Me3oH0B ny'!Ka, B Ka)Knoii TO'!Ke paoo'le

ro oo'beMa HeonpeneneHH0CTb B HanpaaneH1111 Me30H0B cocTaan11na 

+ 0,3° ... 

np11 

EbinO ABa)KAbl npoCMOTpeHo 60 000 cpoTorpacjmii ii3 9KCn031!Ullll 

3,48 f9a/c 11 6, 13 f9a/c. Oop;:iooTaHO 0K0no 10 000 COOblTJtii, 

'OTOOpaHHblX no npenaap11TenbHblM Kpl!TepiiSIM 113 _lllllp0K0ro KIIH8M8-

Tl!'l8CKOro Kop11nopa no yrnaM .11 11MnynbcaM. H3 9Toro Macc11aa, 

B OCH0BHOM ynpyrux COOblTHii, 5% cnyqaeB np11xon11nOCb Ha Halli 

IIHTepcpepeHUl!OHHblll t - l!HTepBan. 3cpcpeKTl!BHOCTb QAH0KpaTHOro 

npOCMOTpa C0CTaBnSina 90 - 95%. 

Ynpyr11e COOblTllSI BbIAenSinllCb OT cpoHa TIO KIIH8M8Tl!K8 IIM

nynbc-yron. Ha puc. 5 Tip11aeneHo, TI0Cne BhI'!11TaH11SI cpoHa,· pacTipe

neneH11e COOblTllii TIO aen11'!11He 0TKn0H8Hl!Sl OT Kl!HeMaTJt'leCKOii n11-

HIii!. YpoBeHb cpoHa COOblTl!ii I ynoaneTB0pS!IOlllllX Kp11Tep~SIM OT.oopa 

(ocTaHOBKa B ra3e KaMepbI, llMTiynbC TipOT0Ha 0TAa'!I! 35:'>p :', 65M9a/c, 

TipOeKUl!SI Ha Tin0CK0CTb Kanpa ::_1 CM), COCTaBnSin =10% OT 

BblC0Tbl yTipyroro Til!Ka, rnaBHblll cpOH - OT HeilTpOHOB yCK0pl!TenSI 

ynanocb nonaBHTb Tip11on1131tTenbHO Ha 2 Tiop11nKa rnooanbHOii aa

lllllToii KaMepbl oeTOHOM, )K8ne30M II napacpl!HOBblM 3aMenn11TeneM. 

¢OH, CBSI3aHHblll C BbrneneHHblM TIIIOHHbIM TIY'IKOM, 0Ka3a_ncSI Hecy

ll!8CTB8HHblM onaronapSI xopoll!eii cpopMl!pOBKe TIY'!Ka II Tipl!M8H8HIIIO 

l!0Honpoaona C TOHKllMll naBCaH0BblMII OKHaM11 Ha Ka~epe. 
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nocKonbKY IIMTiynbc TipOTOHa 0TAa'II! p C BbICOKOii T0'IHOCTblO 

onpenenSincSI no ero npo6ery · B· ra3e KaMepbI, MbI Tiony'!1In1t xopo-

= - -4 2 lllee pa3pellleH11e TIO -t = p I'. t ::; 10 (f9a/ c) • 

H3MepeH~.~ aoconIOTHoii BenJt'll!Hbl TI0T0Ka nll0H0B npoaon1t

nocb C TIOMOlllblO HnepHOii cpOT09Mynbc1111, TiepeKpbIBa10meii BeCb 

nyqoK, a OTHOCl!TenbHbie 113MepeHJtSI -. C TI0M0lllbJO IIHTerpanbH0ii 

9neKTPOHHoii CiiCTeMbI, per11cTp11py10meil TI0T0K 38 Ka)Knbill IIMIIyllbC. 

ny'IOK 3,48 f9a/c 1T 
-~e30HOB C pa3opoCOM no llMnynbC8M · 

l'.p/ P = 1,5 % ccinep)Kan (7:1 )% µ -Me30H0B 11 {2,4:0;3)% 9neK

TpoHoa. ny'loK 6~13 f9a/c n110Hoa c l'.p/p = 2,2% conep)Kan 6% 

µ- 11 e - • Conep)K8HiieM p II k- MO)KH0 obmo IIpeHeope'lb. 

Ben11'!11Ha n n L 
1T H OIIpeneneHa c TO'!H0CTblO 3% ( n_TT 

TIOTOK_ Ill!OHOB; n H - IIn0TH0CTb aonopona, L - nn11Ha BA0nb 

ny'!Ka paoo'!eil oonacT1t KaMepbI). 

.llnSI Bb!OpaHHoro HaM11 IIHTepaana. TieperiaHHbJX llMnynbCQB 

9cpqleKTl!BHoe Ce'!eH11e C0CTaB11no i'.a = (0,244:0,017) MOH nnSI 

3,48 f:;rn/c II i'.a (0,219+0,019) MOH nnH 6,13 f9a/c, 

M1,1 Ji3M8pSinll BemeCTB8HHy10 'laCTb S!AepH0ii 8Mllnl!TYAbl yn

pyroro " p -pacce11H1111, 11cnonb3y11 9qlqJeKT JtHTepcjlepemmn ·Kyno

HOBcKoro II SIAepaoro B3al!M0AeiicTBl!Sl B IIHTepaane KBanpaT0B 

-3 -3 2 nepenaHHb1x 4-JtMnynbcoa 1,22-10 .5'.-1.;::: 4,22·10 (f9a/c) • np11 

onpeneneHllll He AN 113 9KCnep11MeHT8nbHblX A8HHbIX, np11ae-

AeHHbIX Ha p11c. 
6, A1tcpcjlepeHu1tanbHoe ce'!eH11e annpoKCIIMJtpoBanocb 
/40/ 2io 

2 cjlopMynoii EeTe da I dt = I 1\ e + (a+ i) Im!\ 1-
2 y'ir 'i e 2 F( t) . bt e 2 I U6 

A = - ---- • --; F ( t )=exp - ; o= --En-•--; 0 

v !ti 2 iiv kaO 
0 tot 

Im A ( t)"" ----exp.!!.!_; a= UeA / Im A . 4yrrn 2 N N 

'3necb 11cnonb30BaHhl o6o3Ha'!eHl!SI! 
cl,e2 - 3apSIAbI '18CTl!U; V -

pacce1rna10m11xcSI '!aCTl!U B n.c,K.; k - aonHoaoe '!11cno 
-13 

CK0p0CTb 

s c.u.M.; a ee 10 CM - pa3Mep HyKnoHa; 0 - yron pacceg-

HIIS! B c.u.M,; F (I) - 9neKTpOMarHl!THblii qlOpMqlaKTOp npoToHa B 

a1IIIpOKCl!Mau1111 nnH ManbIX yrnoa pacce S!Hl!SI; b "HaKnoa' 
9KcnoHeHTbI, K0Topoii np11 lfeoonbllliiX I t I 

X0p0lllO aIInp0KCIIMI!-
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py!OTC5! 3KCrrep11MeHTanbHbJe nmpcjiepeHUl!anbHble Cfa!'leHl!5! HJlepHoro 

/39/ 
paccegH1!5! , AHanl{3 3KCrrepuMeHTanbHb!X naHHbIX IIOKa3an 

cneny10ume 3Ha'leH11H: a = -0,17~0,07 ( x 2 =2,6 rrp11 6 cT:cs,) 

!Ipll 3,48 fss/c II a = -0,22±0,09 ( X 2 = 3,5 !Ipl! 6 CT,CB,) 

!Ipll 6,13 fss/c, 

Yrnosag 3aBUCIIMOCTb semecTseHHOli II MHl!MOll 'laCTeli 5!Jlep

HOll aMrrnuTyJlbl rronaranacb OJll!HaKOBOll, TTp11 1!3MeHeHl!II yrnosoli 

3aBIICIIMOCTI! An l ()) 3Ha'leHR5! a MeHHIOTCH cna6o: f",,.a/a= 2%, 

.-:I· 

rrp11 sap11auugx f",,. b/b 

Teli orrpeneneHl!H '1," 

B rrpenenax 3KC1Iep11MeHTanbHbIX rrorpellIHOC

B HallleM 3KCIIep11MeHTe OCHOBHa5! rror-

pellIHOCTb B orrpeneneH1111 a - CTaTl!CTII'leCKag, 

nony'leHHbJe JlaHHbie O He;\ N(O) xopollIO cornacy10TCH C 

pe3ynbTaTaM11 Hallll!X rrocneJlHIIX 1!3MepeH11li 
122

+-
241

• BbllIOnHeHHblX 

B TOM me 3HepreT11'leCKOM Jll!aIIa30He HOBOH M~TOJll{KOH crreKTpo

-·MeTp1!pOBaH11H pacceHHHbIX 'laCTl!ll C IIOMOUlblO sneKTpOHHOH arrrra

paTypbl 113 ra30Bb!X nucjicjiepeauuanbHblX qepeHKOBCKl{X C'leT'll!KOB 

II 6eccji11nbMOBOr'O l!CKposoro crreKTpOMeTpa (cM, plIC. 7,8). KaK 

BIIJlHO 1{3 p11c, 7 ,8, 3Ha'leHl!5! a • rrony'leHHbie B Hallll!X 3KC1Iep11 -

MeHTax, XOpOllIO cornacylOTC5! C pac'leTaMII !IO Jll!CIIepcuoHHb!M 

/41 42/ 
COOTHOllleHl!HM ' 11 HaXOJl5ITC5! B COOTBeTCTBIIII C rrocneJlHII-

/176/ E • • " 6 MII JlaHHblMI! pyKX31IBeHCKOII HauuoHanbHOII na opaTOplIII, 
. , -

rrony'leHHblMI! rrp11 6onbllll!X 3Hepr11 HX, 

IV 

B 'leTsepToli rnase rrp11BOllHTC5! IITOr'II pa60Tbl 11 3aKn10'leH11e. 

1. C pa3pa6oTKOli MeTonos per1IcTpau1I1I ManhIX rrepenaq rrp11 

Bb!COKIIX 3Hepr1I5IX CBH3aHO nanbHelilllee 1IccnenosaH11e MHOr'IIX_ l!H

TepecHblX rrpo6neM cji1131IKII sneMeHTapHblX qaCTl!U,. Onaa H3 HIIX 

pelllaeTcg B pa6oTax asTopa nuccepTau1111 - srrepsb1e rrpu saepr1111 

B HeCKOnbKO rss 6blno Ha'laTO 3KCIIep11MeHTanbHOe 1ICCnenosaH1Ie 

BeUleCTBeHHOli 'laCTH aMIInl!TYJlbl 17-p -pacceHHIIH B o6naCTII KY

noHOBCKOH IIHTepcjiepeHUl!li. 
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2, LlnH. rrp -pacceHHIIH BrrepeJl rrp11 BblCOKIIX 3Hepr11gx IIpll

BeJleHO rrpaKTl!'leCKOe 060CHOBaH11e rrporpaM.Mbl rrposepKII JllICIIep

Cl!OHHbIX COOTHOllleHIIH, Bb!IIOnHSHl!e KOTOpOli 03Ha'laeT peanK3aUl!l0 

yH11KanbHOH B03MOJKHOCTII rrposepKll OCHOBHblX rrocTynaTOB noKanb

HOH TeOpl!ll rrong. B CB5!311 C STUM paCCMOTpeHbl rrp11MeHHBllil!ecg 
N 

aBTOpOM II era KonneraMII JlBe cxeMbl II~MepeHIIH Re A rrp B 06-

11acT11 KynoHOBCKOH IIHTepcjiepeHUIIII !IplI pa6oTe Ha Bb!BeJleHHblX rry'l

Kax. 

TToKa3aHO, 'ITO IIplI cymecTBYIOllllIX ycKopuTenbHblX 3Hepragx 

1i3MepeHli5! MOr'YT ycIIellIHO rrpoBOJlliTbC5! KaK MeTOJlliKOH perliCTpa

UIIli rrapaMeTpOB 'laC.Tl!U OTJla'lll, TaK Ii cri:eKTpoMeTplipOBaHlleM 

pacceHHHblX 'laCTIIU, B rrocnenHeM cny'lae liCrronb3yeTC5! neTeK Tli

py10mag arrrrapaTypa Ha n11H111I c 8BM. 

TTp11 pacCMOTpeHiUI rrepcrreKTIIB 3TIIX MeTOJlOB IIplI rrepexone K 

csepXBblCOKliM 3Hepr1IHM' E >= 1000 rss, OTMe'lalOTCH rrpeliMyUleCT

Ba CXeMbl pa60Tbl !IO 'laCTRUe OTJla'llI, ycnOBl!H II3MepeHIIll B KO

TOpoli rrpaKTII'leCKII ue II3Mel!HIOTCH C 3Hepr1Iell, 

, 3, LlnH 1Iccnenosa1111H peaKUIIII Ha rrpoTouax II Hnpax c Manh1-

MIi rrepena'laM11 J I I Ha BbIBeJlel!HbIX ny'lKax 'laCTIIU Bb!COKIIX 

saepr1Ili npennomeH II pa3pa6oTaH MeTOJl 1!3MepeH11li no c1InbHO 11oa11-

31Ipy10men qaCTl!Ue OTJla'l11, 11crronb3Y!Olllllll B03MOJKHOCTII ra3oHa-

nonHeHHblX TpeKOBblX np116opos,· Anpo61Iposa1111e 3Toro MeTOJla B 

onbITaX C KaMepon BanbCOHa, 1rnnonae11Holi BOJlOPOJlOM ( rrn11 renn

eM), pa60Ta10U1eli B cneunanbHOM pelKHMe 'lYBCTBHTenbl!O"CTll TOnb

KO K c11m,110 IIOHH3Hpy1011111M m:1paM OTJla'lll, rrpot:1eMOHCTp11posano 

.rrp11eMneMylO CKOpOCTb Ha6opa co6bITIIII ynpyroro pacceHHIIH, xo-

polllee Bblt:1enea11e scjicjieKTa H3 ·cjiona II xopo111ee paape111eaue no rre-

-4 2 
pet:1aHHOMY l!MnynbCY , f",,.1 = 10 (fss/c) , 

HenocTaTO'lHO BbICOKHli cospeMellHLIH ypoBeHb aBTOMaT113au1rn 

scex CTanuli o6pa60TKII TpeKOBOH l!HcjiOpMa!lllli 3aMeTHO orpaHH'lli

BaeT rrpHMeHeH11e 3T0r'O MeTOJla. 

4. CTpennoJKeHHOll M0TOJ:IIIKOll 1!3MepeHIIH ynpyror:> pacceHHIIH 

no 'laCTHUe OTJ:la'l!l ocymeCTBneHbl rrepBble 3KCnep11MeHTbl B o6nac

TII KynoHOBCKOll IIHTepcjiepeHUllll B 17-p -pacceHHllll np11 3,48 ll 

6,13 r:as/c. 
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a) TTpa o6eax sHepr1rnx o6HapyMeHa a 11aMepeHa aemeCTBeHHall 

'laCTb aMnnllTYAbl ynpyroro "-P -paccellHHll. 8TH eAIIHCTBeHHbie 

B IIHTepaane HeCKOnbKl!X fsB AaHHbie O BeIUeCTBeHHOll 'IaCTI! 1T p -,-,. 

aMnnllTYAbl paccellHllll, no TO'lHOCTII COOTBeTCTBOBaBWlle HaWl!M 113-

MepeHllllM pp -paccellHl!ll, 6b1n11 HeAaBHO noATpepMA9Hbl II AOnon

HeHbl Halill!MII HOBblMII 11ccneA0BaHllllMI!, BbinOnHeHHblMI! "on- line,,_ 

MeTOAl!KOll cneKTpOMeTp11poBaHl!ll paccellHH_b!X 'IaCTl!U ( CM, p11c.8). 

6) OnpeAeneHHblll 8BTOpOM II 9['0 KOnneraMI! OTpllU8T9nhHblll 

3H8K BeIUeCTB9HHOll 'l8CTII aMnn11TyAbl B 17- p 11 pp -paccellHIII! 

noK83b!BaeT, 'ITO COOTBeT~;BYIOIUl!e llAepHbie canbI sqxpeKTHBHO 

l!Me!OT xapaKTep OTTanK11BaH11ll. 

B) CymecTBeHHbie Benl!'lllHbl BeIUeCTBeHHbIX 'l8CTeii aMnnnTyA 
HeAN_ ,,, , 

-paccellHl!ll, a = ----;;-.U,2 11 pp -paccellHl!ll, a=-0,il , 
lmAN 

1T p 

yKaaan11 Ha OI'paH11'1eHHOCTb np11 SHepI'!!llX B HeCKOnhKO rsa 'll!CTO 

AllippaKUIIOHHOll · TpaKTOBKII ynpyroro paccellHl!ll, KOTOpall 6hilla BeCh

Ma nonynllpHa AO Ha'lana Hawnx sKcnep11MeHTOB. 

5. Ha OCHOBaHl!H STIIX onhITOB II cooTaeTcTay10m11x A11cnep

c110HHbIX paC'l9TOB B pa6oTe, npeACTaBneHHoil aBTOpOM II ero ·Kon-

neraMI! Ha Xlll MeMAYHapOAHYIO KO!IipepeHUl!IO no ipl!3l!Ke Bb!COKl!X 

/14/ /13,15/ 
3Heprnii B EepKnl! 'If B ny6n11KaUl!llX 1966-67 I'I'. 

CAenaH Bb!BOA O TOM, 'ITO HeT yKa3aHHll Ha HapyweHl!e AncnepCHOH

HbIX ·coOTHOW9HHll Anll 17 p -paccellHl!ll BnepeA, no KpaiiHeli Mepe 

BnnoTb AO 3Hepr11ii 6 fsB (cM. p11c. 7). 8T11 3KCnepl!M9HTanhHble 

AaHHble H oueHKH, CAenaHHbie B aKayaanhHblX MOAensrx Teop011, yKa-

aanH Ha OTCYTCTBl!e ipyHAaMeHTanbHOll AnHHbl fo 

AHyca CHnhHb!X B3aHMOAeiiCTBl!ll. 

MaCWTa6a pa-

B COOTBeTCTBl!H C HaWl!MI! BblBOAaMH HaXOAllTCll II peaynhTa

Tbl nocneAHHX 113MepeHl!ll 
11781 

B o6naCTI! KynoHOBCKOll IIHTepipe

peHUl!I!, Bb!IlOnHeHHbHJ. npl! 6onbWl!X SHepI'HllX Ha nllOHHb!X ny'lKaX 

EpyKX3llBeHCKOll HaUHOHanbHOll na6opaTOPHH (cM, pnc. 8). 

11MeIOIUl!eCll AaHHbie He aaKpb!BaIOT B03MO)KHOCTH cymeCTBO-

BaHHll ipyHAaMeHTanbHOll AnHHbl fo MaCWTa6a paAnyca· cna6b!X 

B3al!MOAeiiCTBHll, 
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6. TTp11 ocymecTaneHHH npeAnOMeHHOI'O HOBOI'O cnoco6a pe

r11cTpaua11 ManbIX nepeAa'l 6hma coaAaHa sKcnep11MeHTanbHall yc

TaHOBKa, peweHO MHOI'O CBll3aHHb!X C 3Tl!M MeTOAll'IeCKIIX II TeXHH

'19CKl!X npo6neM, cpeAI! KOTOpblX OTMeTHM TOnhKO ABe. 

a) KoppeKTHbtM o6paaoM 6hma peweHa aaAa'la o6pa6oTKI! 

cneAOB 'laCTIIU Manon SHepI'HI! C yqeTOM TOpMOMeHl!ll II HeOAHO

POAHOCTeil MaI'HHTHOI'O nonll, 

6) EbinH paapa6oTaHbl II ncnonb30BaHbl MeTOAbl SKCnpeCCHbIX 

1!3Mepe_Hl!ll rapaMeTpOB MaI'HHTHblX sneMeHTOB II Cl!CTeM 113 H!!X, 

a TaKMe MeTOAbl HaCTpOllKH KaHanoB npn pa6oTe c ny'lKOM. Ebt-

no C03AaHO _2 M930HHbIX ny'!Ka Anll IIHTepaana 3Hepr'llll B HeCKOnh

KO rsa C Tpe6yeMb!MH paaMepaMI! ce'leHl!ll, pe3Kl!MI! KpallMI! II pe

KOPAHOll B ycnOBllllX flB8 .HHTeHCHBHOCTbIO: npl! 10l l --1l,_ 
Ul!Kn 

0,3,10
6

11- /uaKn; ~p/p"' 5% - KaHan A (1961 r,) 

0,12•10
6

11- I_UHKn; ~p/p"' 1,5% - KaHan E (1963 r,). 

7. n ony'leH 6onhWOll onhIT nccneAOBaHl!ll HOBOll M9TOAl!KOll 

cneKTpOMeTpl!pOBaHl!ll paccellHHbIX 'laCTHU Ha nepBOll a 011.HH 

"on - Hoe" - ycTaHOBKe c 6ecipttnhMOBblMH l!CKpOBblMII KaMep~MII, 

I'a30BhlMH AllipipepeHUl!anbHhlMI! 'lepeHKOBCKHMH C'leT'll!KaMI! H APY

I'Oll sneKTpOHHOll annapaTypoii. 

OcHOBHbie peaynhTaTbl Al!CCepTaUHH COAepMaTCll B ny6n0Ka

/7; llt-16· 20-21· 37· 38/ 
UHllX ' ' ' , 0anaran11cb aBTOpOM B neKUl!llX 

M9MAyHapoAHblX WKOn no ipll3HKe sneMeHTapHblX 'laCTHU B ApMeHHH 

(1965 I'.) 11 IJCCP (1967 I'.). a AOKnaAaX Ha cecCHllX llAepHOI'O 

OTAeneH11ll AH CCCP B MocKBe (1966 r.) H fleHl!Hr'paAe (1969 r,), 

a TaKMe npeACTaBnllnHCh Ha XII , XIII H XIV MeMAyHapoAHbIX 

KOHipepeHUllllX no ipH311Ke Bb!COKHX 3Hepr0ii. 
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TR,4NSFER 

..,_ffep-1 

P11c,l. 8Kna1:tbl B 1:tmjxpepeau11anbHOe ce<iea11e OT KynoHOBCKOM 
aMnn11TyJ:t.bI (Cb) II OT MHl!Moil <iacT11 111:tepHoil aMnnnry1:tb1 Um). 

BepxHne 1:tBe Kpl!Bbie - cyMMapHbIM 
0

BKna1:t npn a= !!__I e = -0,2; U= 0 
N 2 a2 m d 

( U. P) = I Im A (0) I = ' - "onr11<iecK11il npeaen" -~U) 
l6,di 2 dt 
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P11c,2, 4yBCTBl!TeflbHOCTb /:tl!CnepC!!OHHblX pac<ieTOB' He A. 
BemeCTBeHHOM qaCTI! aMnnl!TY/:tbl TT -p -pacceHHIIH K noBe1:teHII!0 
nonHhIX TT :!: p -ce<ieanil, a·~ , npn 6onbUIIIX saeprirnx 

1341• 
KpnBal1 "a" (2-51 cBepxy) - pac<ier He AN· 1:tnH. Hanny<iUieil an
npoKcnMaunn sKcnepnMearanbHbIX 1:taHHbIX no a :!: B narepBane. 

K = s .. 20 fsBIC a +a =a +b /k½; a -a =b_/k½ 
- + + t - + 

a+=l,985 ; b +=4,89 ; b_=U,797 B HarypanbHbIX ea,}. Kp!IBbie 
"B .. ; "c .. (Kopnaop oKono "a") - nony<ieHhI npn II3Meaeannx na
paMeTp0B ( a± ; b ±) B npeaenax oUin6oK. Kpirnan "K" nony<ieHa 
B npeanono*eHnu a+ =a_ = 23,94 M6H npu saepr1111 >... 25 fsB, 
H!I)Kffl1l1 Kp1!B8Sl CO0TBeTCTByeT annp0KCl!M8UIIII 9KCnep11MeHranbHb!X 

1:taHHbIX no. a·± B npeanono,KeHIIII · a+·,,; O. 

ct.,:.B.f.A
';m 

·QI 

-0.2 

-0.3 

-al+ 
t/ 

2 ! 1+ s _s 1 K [rJ~/c] 

Pnc,3, OueaKa Kop111:topa 0UI1160K (3aUITpnxoBaHHal1 nonoca) pac<ieT-

. HeAN 
Hb!X 3Ha<ieHl!II a = Im AN I CBl13aHHOI'O C norpeUIHOCTl1MII 

II3Mepeunil nonllb!X TT:!:p ce<iem1il /33/, 
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P11c,4a, CxeMa pacnonoJKeH11si 9Kcnep11MeHTanbHoro 

o5opynoaaHl!S!, M - Ml!WeHb a MaI'Hl!THOM none Cl!H
xpocpaaoTpo.Ha, nl t-n6 - MaI'Hl!THbie nl!H3bi, CTT..;4Q -

MaI'Hl!TbI, K.B, - KaMepa B11nbc0Ha - raaoaasi Ml!

weHb - neTeKTOp SIJ:lep OTJ:la''Ill, Mcp ; M1; M2 - MO
Hl!TOpbl IIY'IKa 1T- -Me30HOB, 

-

,.,..1 
- ,,,,: 

IIP"'~ w 

K:.:J;Y~ . x-, . 
P11c,45,<1>0TOI'pacp11si cneaoa 'IaCTlll.l OTJ:{a'l11, He OCTanaBnl!Ba!OllHIX-

CSI B raae ( P He 4 = 4 an-.1) KaMepbI B11nbco11a, KOTopaH 11acTpoe-
11a Ha per11cTpau1110 TOnbKO c'11nbl!Ol!Ollll31!py10urnx 'IaCTl!l.l, !111Tel!CIIB

IIOCTb IIIIOHHOI'O rry'!Ka ( pc = 3,48 raa/c), enaa Bl!f(IIMOl'O Ha 
CHl!MKe, COCTaBnHeT 5,104 

1T - lu11Kn, 
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P•6,l.1M/c A (Jc8~f}Kln . PzJ.~!".,6/c, .d o-o.-_8Kin 

PHc,5. Pacnpenene1111e npOTOHOB OTJ:la'II! ITO OTKno11eIrnro OT Kl!He

MaTl!'IeCKOH nHl!HI! l!MIIynbc-yron, 
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,o-z -t{f.10)2 ,o-' 
PHc,6. ilmpcpepeHl.lHanbHoe ce'IeHHe ynpyroro 1r- p -pacceHHl!H 
np11 3,48 rsa/c H 6,13 rsa/c. 3,48 raa/c: ■ - Haw11 ilaHHb1e

1131
; 

□ - ,1:1allllble ; 39c/; • - nony'!eHbl 113 .[laHHblX i 39a1• 
6 113 fsa/c: • - Haw11 na1111bIe /15/, 
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P11c, 7 ,8. 3aBl!CIIMOCTb OTHOIII8HHH aemecTBeHHOH 'laCTH K MIIHMOH 

smepHoll aMII/IIITYJ:lbl. yrrpyroro "-P -pacceHHIIH OT HMIIynhca B/ 

na6opaTopJioll c11cTeMe KOOpJ:111HaT, + - naHHb1e pa6oTbI 1176 

+ -AaHJibi8 pa6oT 113, 151 

171 / 22°-24 / 
~ - HallIH IIOBbie naHHbie 

TeopeT11'leCK11e· Kpl!Bbie: 

,--- 113 pa60Tbl / 17 6/ 0 
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CII/IOIIIHaH mrn11H - H3 pa60Tbl 
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Pi-ic~9. CxeMa crreKTpoMeTpa pacceHHHbIX 'laCTl!U, 11CJ\POBbie 

KaMepbI SCI -SC 9 aarrycKaK)TCH coarraneHl!HMII S1 C I Si;2 S 3 • 
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,s.i ,s
3 
.. - cu11HT11/lnHUl!OHHb1e cqeT'll!Kllj (': 1 . a C2 - raao-

Bbre 1mcpcpepeau11a/lbHbie 'lep_eHKOBCKl!e C'l8T'll!Klf, HCIIO/lb3yeMbie J:1/IH 

rronaaneHl!H aarrycKOB OT aerrpOB3al!MOJ:18HCTBOBaBillHX IIl!OHOB), 

,Ung KOHTPO/IH_ acpcpeKTHBHOCTI! C!iCT8Mbl rtcKpOBb!X KaMep "on -line':..· 

crreKTpoMeTpa KaMepbI aarrycKa/ll!Cb coarraneHHHMII S C S C S 
I I 2 2 4 

B KalKAOM necHTOM UIIK/18 ycKop11Ten11. 
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P11c.lO. 11MrrynhcHoe pacrrpenene1111e qacT11u, pacce11HHhIX B palloae 

MHill8HH (oTHOill8Hl!e IIOTOKOB IIl!OHOB B SKCIIO3IiUIIHX C IIO/IHOH If 

rrycTOH Ml!lll8Hl!Mlf COCTaB/lll/1O 1,38). 
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Pac.11. + -pacnpeneneHae da / d t , nony'IeHH0e B SKcnepa-
· MeHTe npa 3,06 raa/c H npaaeneHHoe 6ea nonpaaoK Ha MHoroKpaT
Hoe pacceSIHHe B MHllleHH a K0He'IHoe yrnoBoe paapemeHHe anna-
paTyphI. Cnno111HaS1 KPHBaSI H napaMeTp a ~o, 173 nony'IeHbI npa 
qlliTHpOB8HHli 9KCnepHMeHT8llbHhlX 3Ha'IeHHH no cpopMyne EeTe C 
y'IeToM nonpaB0K Ha M0nbepoacKoe KpaTHoe pacceHHHe H yrnoaoe 
paapemeHae annapaTyph1. 
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Pnc.12. <PyHKUHH yrnoaoro paapemeHHSI D ( 0) D ( 0 J AnH 
nonHoii Ii nycToii MHllleHeii; a) /lllSI IlH0H0B C HMilYllbC0M 
3,06 fsB/c-1, 6) AmI IlH0H0B c HMilYllbC0M 4,56 raa•c-1, cnno111-

H8SI llHHHSI ( M0Aa m = 0,888+ 0,003 MpaA) C00TBeTCTByeT rayc-
- F 

- C0BCK0MY pacnpeAeneHHIO All SI D ( IJ ) ; D F ( 0 ). 
X y 

35 

' S...o,! 


