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1. ~~3H4ECK~E 3AAA4~ 

Uenb 3Kcnep~MeHTa - ~3Y4eH~e npoueCCOB B3a~Mop,eAcTB~R ap,

pOHOB B MacwTa6e cy6bRp,epHblx apeaeu ~ paccroauaã . ~3MepRIOTcR 

p,~<t><t>epeHu~aJ1bHble ce4eHIiIR d 2 a / <IldP r'eaepauua J1~AIiIP.YJOU\~X anpo

HOB L B n0J1YVrHKJ1103~BHbIX peaKU~RX hA-. L + X TJ 
>I: 

~ ~ccl1ep,yeTcR 

nOBep,eH~e BeJ1~4~H~ 

2aldOdP) 1_. (d 2a/dQdP)R 1_ ,
A==_1_.(dabs :A tot H a a H
 

npa 3~PoM Rp,pO-M~weHb :A auc r ynae r B pOJ1~ aHaJ1~3aTOpa CBoAcTB
 

BTOPlt14HOA /J1~p,~pYIOU\eA/ 4aCT~"Ubl.
 

tyU\eCTBO npO~J1eM~ 

'I'e op emu u e c tcue np eõno cun xu . Hapany C ycnexaxa KX,ll 
8 OnIt1CaH~~ .p,~HaMIiIKIt1 KBapKOB~X ~~CTeM B rny6oKoHeynpyrlt1x npo

ueccax ~ aC~MnTOT~4eCKIt1X ap,p'OHHbIX COCTORHIt1A, HeRCHblM OCTaeTCR 

Ba~Hbl~ acneKT TeOp~~ - MexaH~3M ap,pOH~3au~~. ~HTYIt1THBHO npep,

CTaBJ1FleTCR 04eB~-p,HbIM, 4TO 4aCT~Ubl KOHe4HblX pa saepoe /ap,pOHbl/ 

B03H~KaIOT ~ ~C4e3a1OT He MrHOBeHHO, VI B Te4eHIt1e KaKOrO-TO spe

MeH~ - ~J1~, ~Ha4e, B npenenax HeKOTopOl1 1130Hbl $OpM~pOBaHIt1f111 

~X CBO~CTBa MorYT C~eCTBeHHO OTI11t14aTbCR OT CBO~CTB, HaÕJ1IO

p,aeM~X B aC~MnTOT~Ke. 3T~ OTJ1~4It1R, KOTOp~e MOmHO COOTHeCT~ 

C MaCWTa60M KOH$a~HMeHTa ~ ocoõeHHOCTFlMIt1 MexaH~3Ma ap,pOH~3a

U~~, p,OJ1~H~ B ToA ~J11t1 ~HoA CTeneH~ npORBJ1FlTbCA B nop,aBIlRlOmeM 

60IlbwVlHcTBe ap,pOHHbIX npoueccoa /T. H. "MFlrKlt1xll nooueccax/', 
n03TOMY KOHKpeT~3a4It1A KOHuen41t1~ KOH<t>a~HMeHTa FlBIlFleTCfI KIlI04e

80~ p,J1A nOCJ1ep,OBaTeIlbHO~ TeopeT~4eCKoA TpaKTOBK~ BCerO MHOrO

06pa31t1Fl FlBIleH~~, CBFl3aHH~X C C~nbH~MIt1 B3a~Mop,e~CTBHFlMIt1. Memp,y 
TeM OTCYTCTB~e npFlM~X 3KCnepIt1MeHTaJ1bH~X p,aHH~X o npOCTpaHCT

BeHHO-BpeMeHHO~ CTpYKType B3a~Mop,e~CTBIt1Fl ~ $OpMlilpOBaHIt1f1 ap,po

HOB OCTaBJ1FleT npOCTOp BooõpameH~~ TeopeT~Ka, Il~waFl ero B TO 

me BpeMFl Hap,emH~X Oplt1eHT~pOB; B pe3YJ1bTaTe Teop~Fl pa3BIt1~aeTCFl 

KaK 6~ caMa B ce6e, lt1 B~6op MemAY pa3J11i14H~M~ MOAeIlRM~ OKa3W

BaeTCA B ~3BeCTHoA Mepe AeIlOM BKyca. 

":ic HHp;eI<C TJ y qaCT!'rq conpOBO)Kp,eHHH X 03HaQaeT OTÔOp COÔbITHH 

c onpenerre aasuea KHHeMa~TH~~H xapa~~~:~cTHKaM~. 

u u@tfl.C-P1UI' •• Hldt l&áCHH© 061>enHHe1JHhIH. ICTH'ryT H,ll,epHhlX HCCJI~ntum L{y6Ha, 1987 1
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B 3KCnepUMe1imaflb1iOM n.na ne CTaTYC AaHHOH npOÕneMbl He- 
CKOllbKO HeonpeAelleHH~~. HaCKOllbKO ~3BeCTHO, CHCTeMaTH4eCK~ 
OHa H~KOrAa He ~CClleAOBallaCb, XOTR BOnpoc~, CBR3aHH~e c npo

XO>KAeH~eM 6blCTPblX aAPOHOB 4epe3 RAepHOe BelJ.4eCTBO, np~ anexana 

K ce6e BH~MaH~e 3aAollro AO' $OPMYll~POBK~ np~H4~noB KX~. Cna6aR 
3aB~C~MOCTb OT pa3MepoB RApa-M~weH~ HeynpyroCT~ B3a~MoAe~cT
BI-1R,MHO>KeCTBeHH0CTI-1 1-1 AI-1$t1>epeH4HallbHoi1 MHO>KeCTBeHHOCTI-1 /I-1HI<JlIO
3~BH~X cneKTpoB/ BTOpH4H~X 4acT~4'V, a TaK>Ke xapaKTep <!Jpar

MeHTa4~~ caMoro RApa B np04eccax MHO>KeCTBeHHoro pO>KAeH~R/V 
paccMaTp~Ball~cb t1>eHoMeHOllOrI-14eCKI-1 ~MeHHO KaK npORBneH~e cne

4~$~4eCKHX CBO~CTB· aAPOHOB, npe6bIBalOU\~X cpaay nocne B3a~MO
AeHCTB~R B HepaBHOBeCHOM COCTORH~~ /T. H. I11OHb1e11 4aCT~4~,
 
~ T. A /3.4/ /.
 

no Mepe HaKonlleH~R 60nee AeTanbH~X ~ CTaT~CT~4eCK~ XopOWO 
06ecne4eHH~X YCKop~TenbH~~ AaHH~X K 06cY>KAeH~1O 3T~X BonpOCOB 
HeOAHOKpaTHO B03BpaU\all~Cb, np~4eM HaMeT~n~Cb ABe PCHOBHWX 
TeHAeH41-11-1. 

AnR nepBO~ ~3 H~X xapaKTepH~ nO~CK~ KaKOH-T6 eA~Hb~ 3Mn~
p~4eCKO~ 3aKOHOMepHOCT~,CBR3~Ba~eHpe3ynbTaTbl B03MO>KHO 60nb
wero 41-1Cna 3KCnepI-1MeHTOB, XOTR 6~ 1-1 nOCTaBneHH~X c pa3H~M~ 

4enRM~. Ha~60nee nonYllRpHa annpOKC~Ma4~R 3aB~C~MOCTH ~3MepRe
M~X napaMeTpbB OT aTOMHoro HOMepa RApa-M~weH~ A <!JYHK4~e~ B~

Aa lAa. CnO>K~llOCb caoer-o poria HaY4Hoe HanpaBneH~e, I-1M,eHyeMOe 
"<t>~3~KO~ ~Aa li /5/, ~AeR xo ropor-o COCTO~T B YH~BepcanbHOM xa
paKTepe TaKO~ annpOKC~Ma4~~. B 4aCTHOCT~, Ha 06W~PHOM 3Kcne

p~MeHTallbHOM MaTep~ane no ~HKllI03~BH~M aAPOH-RAepH~M peaK41-1RM * 
YCTaHOBlleHO, 4TO B 06llaCT~ <t>parMeHTa4~~ nY4Ka n.apaMeTp a RBllR

eTCR 10 ll b KO $YHK4~e~ ~e~HMaHOBCKO~ nepeMeHHO~ X ~ nOnepe4HOrO 
HMnYllbCa ~ 1-1 He 3aBItIC~T OT T~na peaK41t1~, capTa BTOP~4HOH 
4aCT~4~ ~ Ha4allbHO~ 3Heprltl~. nOCKOllbKY ~3 Tex >Ke 3KCnep1-1MeH
ransuux AaHHblX cnenyer cyu\eCTBeHHoe pa3ll~4~e MeXaH1tI3~1a r exe

pa4~~ 4aCT~4 pa3HOrO T~na Ha OAHO~ ~ TO~ >Ke MItIWeH~ /CKa>KeM, 

Ha BOAopOAe/, nOBeAeHl-1e napaMeTpa a KameTCR Ha nepB~~ B3rllR,q 

napaAOKCallbH~M ~ c03AaeT Bne4aTlleH~e, 4TO,HH OAHa ~3 TeOpe

T~4eCK~X MOAelle~ - 6e30THOC~TenbHO K TOMY, onep~PyeT OHa 
nOHRT~eM "30Hbl <t>OPMltlpOBaH~R" ItIll~ HeT - Hecnoc06Ha, B ee 

** HblHeWHeM B~Ae , onacars BCIO COBoKynHOCTb Ha~lllOAaeMblX 3et><t>eK
TOBI7I. 

* 
H3 KOTOpOrO, BrrpOqeM, cgenaHw onpegeneHHble HCKnroqeHHH, Ha-


npHMep/6/.
 

** 
KaK~npaBHno, COBpeMeHHble MO~enH HMeIDT MHOrO CTeneHeH CBO

60gw H ~OCTaTOqHO rH6KH, qTo6w 3a~HHM qHCnOM yqeCTh nw60e He 

CnHlliKOM KaTacTpO~HqeCKOe H3MeHeHHe 3KCnepHMeHTanhHOH cHTya
U;HH/8/. 
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BTopaR TeH,qeH4I-1R npepCTaBneHa MHOr041t1CneHHWMI-1 nOnWTKaMItI 
AaTb BCeCTOpOHHee On~CaH~e KaKOrO-n~60 1t136paHHOrO 3KCnep~

MeHTa, ~n~ r pynna nOXO>K~X 3Kcnep~MeHTOB, no B03MO>KHO 60nbweMY 

41t1cny 4aCTH~X napaMeTpOB Ha npeAMeT conOCTaBneH~R ~X C npeA

CKa3aH~RM~ TO~ ~lll-1 I-1HO~ TeopeT~4eCKO~ MOAen~. nonY4aeM~e TaK~M 

nYTeM pe3YllbTaT~ <t>parMeHTapH~ ltI HepeAKO npOT~Bope4~BW. B 4e

nOM npeo6naAaeT MHeHl-1e, 4TO 3<t>t1>eKTI-1BHOCTb BHYTpI-1RAepH~X 

B3a~MOAe~cTB~j;1 BTOp~4HbIX aAPOHOB cyU\eCTBeHHO nonasneaa , OAHa

KO 3TO MHeHl-1e He RBllReTCR 06IJ.4enp~3HaHH~M. B 0AHI-1X pa60Tax 

3<t><!JeKTbl, 06YCl1013I1eHHble HaI11-141-1eM '130Hbl <lJopMltlpOBaH~f1", IIlrHOpl-1

pyo rcn , B APyr~x np~H~MaIOTCR Kal< artpaopa 04eB~AHbl~ $aKT; HO, 

CTporo rOBopR, H~ Ta, HVI APyraR T04Ka 3peH~R I-fe ~MeeT- nOA 

c060~ AOCTaT04HO onpeAelleHHoro <t>aKTI-14eCKOrõ OCHOBaHI-1f1. 

061J.41-1~ 8b/80A 1I<1>~3~K~ Aa 
li o <t>YHAaMeHTanbHO~ Hea.QeK8aTHOCTIIl 

cyU\eCT8YIOU4~X MOAenbHblX npenc r aaneuaã 8btrnR,(:\~T' ,qOBOIlbHO ApaMa

T~4eCK~M, ecnVl He 8AaBaTbCA B nOAP06HOCTI-1. Ae~CTBIIlTenbHO, 

annpOKCI-1Ma41-1R ~Aa, KaK ~ nlO6aR ItIHaR, xopouia ror'na , «or'na OHa 

<t>~3H4eCK~ MOT~B~pOBaHa. OAHaKO CTeneHHaR 3aB~C~MOCTb OT ~ 

TaKIIlX xapaKTep~CT~K, KaK HeynpyrocTb aAPOH-RAepHoro CTonK

t-iOBeH~R, MHO>KeCTBeHHOCTb I-1n~ I-1MnynbcHble cnex rpa BTOP~qHbIX 

4aCT~4, COBceM He 04e8~AHa ~ Aa>Ke COMH~TellbHa/9/. B 3TOM CMblClle 

nOKa3aTellbHO He~3MeHHoe 8wnaAeH~e ~3 annpOKCI-1Ma4~~ B~Aa ~a 

AaHHWX Ha 80AOPO.QHO~ MI-1We~l-1, 4TO, CKopee sçero, YKa3~8aeT . 

t	 Ha HeYAa4HbH~ auõop 8~Aa annpOKC~M~PYlOlJ.4e~ $YHK4~~, ltI 80 BCRKOM 

cnyyae nOAP~8aeT $eHOMeHOllorH4eCKYIO OCHOBY HHTepnpeTa41-11-1: 

eCllltI RAPo paCCMaTpVlBaTb B Ka4eCT8e <!Jl-1llbTpa AllR InY4Ka" BTO

Pl-14HWX 4aCTVl4, POAVlSWHXCR 8 nepBOM B3aHMOAe~CT81t111l, TO napa

MeTpbl aroro "nY4Ka" 3aAalOTCR KaK paa B3aHMoAej;1cTB~eM CO CBO

60AHWM HYKllOHOM. ClleAyeT TaK>Ke HMeTb B BI-1AY, 4Tb B Ka>KAOM 

oTAenbHoM C06b/TI-1H 4acTH4bl pa axor-o runa A~HaMItI4eCKI-1 ~ K~HeMa

TH4eCKItI KoppelllllpoBaHb/. npH HHKll103HBHOM aHallH3e nOAo6HaR KOP

pellR4HR HeRBHO npHcYTcTByeT ~ ycpeAHReTcR no 60llbWOMY 41-1CllY 

pa3nl-14HblX C06bITI-1~. n03TOMY a, 6YAY41t1 0606U4eHHb1M nanase rnoa , 

COAep>KItIT cpaBHVlTellbHO MallO HH<lJopMa41t1~ O AeTanflX npo4eCCOB, 

np0ItICXOARU\HX B cy6bRAepHblX MaCWTa6ax, ltI era VlHTepnpeTa4~R 

OCTaeTCR non aonpocox - B03MO>KHO, 4TO "YHVt8epcanbHOCTbll noae
AeH~R a npOCTO OTpa>KaeT Ka4eCTBeHHoe nOA061-1e MexaH~3Ma MHO
>KeCTSeHHoro pO>KAeH~R Ha pa3llH4HwX R~pax. 

BTOpoR - 60llee KOHKpeTH~R - nOAxoA K 1-13Y4eHI-11O 83aI-1MOAe~CT

BVI~ aAPoHoB C RApaM~ RBllReTCR C YKa3aHHO~ T04K~ 3peHItIR 60llee 

HH<lJoPMaT~BHwM, XOTR AalleKO He BcerAa npaKT~4eCKaR pealll-13a4~R 

aroro nOAxOAa Ha YPOBHe KOll~4eCTBeHHbIX oueaox npl-180AItIT K 0AHO
3Ha LfHblM 8b1BoAaM.
 

B MaTeMaT~4eCKOM OTHOWeHI-1V1 npOU4e 8cero on~caH~e KorepeHT


HWX np04eCC08, KOTOpOe MO>KeT 6WTb BwnonHeHO aHaI1I-1TI-14eCKItI 1-1
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06bl4HOSblnOIlHfleTCfI 8 TepMI-'IHaX, SOCXOAfI~I-'IX K TeOpl-'ll-'l OnTI-'I4eCKOH 
AI-'I4>pa KL\I-'II-'I /10/. Ho I-'IHTepnpeTaL\I-'IfI AaHHblX no KorepeHTHOMY poxne
Hl-'l1O Ha flApax I Han plilMep, pe,aKL\I-'IfI 11 ~ 311, 511 1-'1 T. A. I no MeHbweH 
Mepe np06IleMaTI-'I4Ha, KorAa pe4b ""AeT 06 I-'IHA""SI-'IAyaIlbH~X CBOHCT
sax STOpl-'l4HbIX 4aCTI-'IL\ B n penenax "30Hbl <t>o pMI-'I posa H1-'1 fi" - H, 
B 4aCTHOCTI-'I, AeIlalOTCfI OL\eHKI-'I Ce4eHl-'lfI ""X norIlo~eH""fI Ha BHYTP""
flAepH~X HYKIlOHax Ui/ 1V . <t>opMaIlbHO naRaMeTp 0 <t>HrYPI-'IPyeT

1 
S nOIlHO~ aMnIlI-'ITYAe npOL\eCca, onpeAenfleMOH I-'IHTep4>epeHL\I-'IeH nap
L\I-'IaIlbHblX aMnIlI-'ITYA, 1-'1, nO-SI-'IAI-'IMOMY, KaK-TO CBfl3aH c "np03pa4
HOCTblO" flAepHoro se~eCTBaQ OAHaKO HeflCHO, S KaKOH CTeneHI-'I 
Ilce4eHI-'I~1 nornO~eHl-'lfI, npOHcxoAfI~ero OAHospeMeHHO c pOmAeHl-'leM 
Ha Tex me HYKIlOHax, MomHO npHAasaTb HarnflAH~H reOMeTpl-'l4eCKI-'IH 
CMbICIl, aHaIlOrl-'l4HbIH Ce4eHl-'l1O B3al-'lMOAeHCTBHfI co CB060AHblM HYKIlO
HOM 00/1~, TeM 60nee, 41'0 B KamAOM KOHKpeTHOM CIlY4ae SeIlI-'I
41-'1Ha u 1 OKa3~saeTCfI BeCbMa pa3IlI-'I~HOH - KaK MeHbwe, TaK 1-'1 60Ilb
we Uó - S 3aSI-'ICI-'IMOCTI-'I 01' KOHe4Horo COCTOflHl-'lfI pomAeHHOH CI-'ICTe~ 

MbI "" oõnac 1'1-'1 KI-'IHeMaT""4eCKI-'IX nepeMeHHblX /13/ .. 

npHMeHI-'ITenbHO K HeKOrepeH:THblM npOL\eCCaM TaKOH npoõneau 
He B03H""KaeT, nOCKonbKY S3al-'lMOAeHCTBHfI 4aCT':1L\bl c pa3Ill-'l4HbIMI-'I 
HYKIlOHaMI-'I B flApe MomHO paCCMaTpI-'I~aT~ KaK nOCIleAoBaTeIlbHOCTb 
He3aBI-'ICI-'IMbIX "aneae-rrapuux" aKTOB , sepOflTHOCTb KOTOpblX aana
eTCfI BeIll-'l41-'1HOH 0 1• B O~eM BI-'IAe pac-re r sceH CIlO>KHOH uena B3al-'l
MOCSfl3aHHblX flBIleHI-'IH - BKIlI04alO~I-'IX KaCKaAHoe pa3MHomeH""e 1-'1 
MHorOKpaTHoe BHYTpl-'lflAepHOe n~pepaCCeflHl-'le BTOpl-'l4HblX 4aCTI-'IL\, 
B036ymAeHl-'le 1-'1 <t>parMeHTaL\I-'I1O flApa - He nOAAaeTcfI ~HanlilTH4ecK""M 

MeToAaM, 4pe3Bbl4aHHo rpoMo3AOK 1-'1 npeAcTaBIlfleT OrpaHI-'I4eHHbI~ 

npaKTI-'I4eçKI-'IH I-'IHTepeC BB""AY Toro, 41'0 3KCnepl-'lMeHTaIlbHble AaHHble 
no aAPOH-flAepHbIM peaKL\I-'IflM S HeKorepeHTHblX Heynpyrl-'lx KaHanax 
OTHIOAb Ae OTIll-'l4aIOTCR ""C4epnblBalO~eH nOIlHOToH. n03TOMY S paMKax 
KOHKpeTHOH 3aAa41-'1 AeTaIlbHblH KOIlH4eCTBeHHblH auanaa OrpaHI-'I41-'1
BaeTCfI KaKOH-Ill-'l60 OAHÓ~ CTOPOHO~ o~eH KapTI-'IHbI S3al-'lMOAe~CTB~fI. 

Hal-'l60nee flSHO CSO~CTsa 11 Hec<t>opMI-'I posa BW:.1 Xc fi" aAPOHOB, npo
XOAfI~I-'IX 4epe3 flAepHoe Be~eCTBO, npocTynalOT B ofinaCTI-'I 4>parMeH
TaL\I-'II-'I nY4Ka. nOBeAeHl-'le I-'IHKIlI031-'1BH~X AI-'I<t>4>epeHL\IiIaIlbHblX Ce4eHI-'IH 

* 
~eHOMeHOnOrHqeCKH B3aHMOAeHcTBHe c HAPOM pacCM8TpHBaeTCH KaK 

coaoxvnaoc-r s "3neMeHTapHbIX aKTOB", npoucxonamax /KorepeHTHO 
I-um HeKorepeHTHO/ na o'rnern.asrx arrexerrrax HAepHOH CTPYKTYPblo 
3THMH 3neMeHTaMH MorYT 6bITb HYKnOHbI, KBapKH, nap'ronsr, H T.A. 
npHBnel.leHHe TepMHHonorHH TOM RnH HHOH KOHKpeTHOH MOAenH OTHO
CHTCH cq6cTBeHHO K "3neMeHTapHOMY aKTY" H He MeHHeT o6m;eii Kap
THHbl npOXOJKAeHHH qaCTH~I qepe3 anepaoe Bew;eCTBO KaK OÕblqHYlO 
gHcneprHpyrom;yro cpegy c onpeAeneHHb~ napaMeTpaMH. 
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B 3TOH K""HeMaTI-'I4eCKOH .06nacTI-'I 06ycnosneHo , rIlaBHblM 06pa30M, 
MHorOKpaTHb!M pac cenunea Ha SHYTpHflAepHblx HYKnoHax, ecna 01'
Bne4bCfI 01' pflAa cneL\I-'I4>I-'I4eCKI-'IX flAepH~x 34>4>eKTos l<t>epMH-AB"")f{e
H1-'1 e , npl-'lHL\I-'In naYIlI-'I, H T.Ao/o T04H~H Y4eT scex 3TI-'IX 3<t><t>eKToB 
AOBonbHO cnomeH, HO MomHo YKa3aTb I-'IHTepBan KI-'IHeMaTI-'I4eCKI-'IX 
nepeMeHH~x, rAe I-'IX BKnaA 3aaeAoMO HeBenl-'lK 1-'1 Ha6IllOAaeMoe pa3
nl-'l41-'1e cooTBeTcTBYIO~I-'IX AH4>4>epeHL\I-'IanbH~X Ce4eHI-'IH Ha AaHHOM flApe 
1-'1 Ha BOAopOAe,I-'IIl~ Ha ABYX pa3H~X flApax,n04TI-'I L\eIlI-'IKOM onpeAe
nfleTCfI 34>4>eKTI-'IBHOCTblO OAHOKpaTHoro B3al-'lMOAe~CTBl-'lfI BTOPH4HOH 
4aCTI-'IL\~ c HYIlOHOM .BHYTpl-'l flApa/l~. npe~npI-'I~flT~H c TaKI-'IX no
3~41-'1~ aHanl-'l3 I-'IHKIlI031-'1BH~X cneKTpOB 1-'13 pA-83al-'l~OAeHCTBI-'IH npl-'l 
6,8/ 15

/ , 19,2/ 16/ 1-'1 400 r3B/c/ 17 / noxaauaa e r , 41'0 IlHAI-'IPYIO

~I-'Ie rr- 1-'1 K-Me30H~ norno~alOTCfI B flAepHOM Be~écTBe c Ce4eHl-'leM, 
COOTBeTCTBYIO~I-'IM Ce4eHl-'l1O B3al-'lMOAeHCTBI-'IR co CB060AH~M HYKIlOHOM 
[ r :e , o~,K ==o~,K/ - B npo rauononoxuoc r s "co>:<paHHBWI-'IMCfl l l 

HYKnOHaM, Anfl 1<0TOpblX 0 1 < 0 0 1-'1 I-'IMeeT TeHAeHL\I-'I1O K YMeHbWeHl-'l1O 
c POCTOM 3Heprl-'ll-'l, npl-'l4eM QL\eHl<a SpeMeHI-'I 4>opM""pOSaHI-'IR T AaeT 
Selll-'l41-'1HY -n/m 0 2 Ipl-'lc.1/.p 

HHTepeCHO conOCTaBI-'ITb 31'01' pe3ynbTaT c AaHH~M~, OTHOCfI~I-'I-

MI-'ICfI K 4>parMeHTaL\I-'II-'I flApa-MI-'IWeHI-'I. Boo6~e rOBopfl, H3MepfleMoe 
Ha onblTe 41-'1CnO npOTOHOB OTAa41-'1 CBfl3aHO c 41-'1CnOM BHYTpl-'lflAep
HblX CTOm(HOBeHI-'I~ aecs aa CIlomHblM 06pa30M 1-'1 nl-'lWb KOCBeHHO o r pa> 
>KaeT B03MO>KHOe 1-'13MeHeHl-'le CBOHCTB aApOHOB, npOXOAfI~I-'IX 4epe3 
fiAPo, ecnl-'l 3TI-'IX aAPoHoB HeCKOIlbKO ~ OH~ I-'IMeIOT pa3HYIO npl-'lpoAY 
1-'1 auepr ao o TeM He MeHee, nlO60nbITHO, 41'0 B KBa3HynpyroM pA
S3a~MOAe~CTBI-'II-'I MHomeCTBeHHOCTb npOTOH08 OTAa41i1 cy~eCTBeHHO 

asuue , 4eM B HeynpyroM, HO npl-'lMepHO raxe a »<e, KaK B HeynpyroM 
rrA-B3al-'lMOAei:1c TS H1-'1 /18/. 

04eSI-'IAHO, 41'0 Ka4eCTBeHHoe paanl-'l41-'1e nOSeAeHl-'lfI 8HYTpl-'l RApa 
4aCTI-'I4 onpeAeneHHoro Tl-'lha - HánpI-'IMep HYl<nOHOS 1-'1 Me30HOB, I-'IIlI-'I 
"coxpaHI-'IBW~XCfI" "" "SHOSb pO>KAeHHbIX" 4a CTI-'IL\ * - ecna 31'0 pa3IlI-1
4He Ae~CTSI-'ITenbHO I-'IMeeT MeCTo, npeACTaanfleT C060H 06CTOflTeIlb
CTSO KpaHHe YA~BI-'ITenbHOe ~ TeOpeTI-'I4eCKO~ T04KI-'I 3peHl-'lflo 0AHa
KO npl-'l 6nl-'l>KaHWeM paCCMOTpeHI-'II-'I I-'IHTepnpeTa41-'1f1 ynOMRHYT~X pe3YIlb
TaTOS, Kal< 1-'1 MHOrl-'lX APyr~x B TaKOM »<e pOAe, OKa3~BaeTCfI He 
BnOIlHe OAH03Ha4HOH,TaK 41'0 HenOHRTHo, 41'6 me co6CTBeHHo npl-'l
3BaHa 06bflCH~Tb TeOpl-'lfl., 

* IToA "coxpaaasureacn" nOHHMaeTCVI BTOpHl.IHaR' xac-rana, HMelO~aH 
xapax-r-epayio MeTKY nepBHl·IHOI! - nanpanep 6apHoHHbIH 3apHA, cTpaH
HOCTb H T.A. Cne~Hq)H"t{eCKaH AHHaMHKa 3!WleKTa "coxpaueUHH" 
rrpocne~HBaeTCH H B C06hlTHHX, Kor~a rrepBHl.IHaH qaCTH~a nHweHa

/11TaKOHu MeTKH 

4 
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I(AU P PHc.l. OTHomeHHe 3KCnepHMeHTaJIb
1l1.(CS l.) • 

PI.- 300 r.&k 

o HhIX 3HatleHHH 
1Ia·abs . (d 2 a / d O dP)

R exp:=: .s	 :A 
5 

:,A l/a~t. (d 2 17/ d OdP) 
H H 

,lJ.JIH peaKIJ;I1H pA L + X, K o)KH,o;ae--f 

L.li Mh:xp ~i~Or.,.al) rtpa 171 = ao TOtlI<:H 
R: A Y~iaó)' 
• p'A -+ p + X;	 Po=6,9 r3B/c,L 

PL=5,7 r3B/c" /x=0,83/, 
P~=0,2 r3B/c/15~ 

o pA -+PL +X Po = 19 " 2 TaB/ c I 

o -+ n:~+ X P L=16 r3B/c 
V -+KL+ X /x=0,83/ 

PJ. =0,2 r3B/c /16/j 

2 

,; ~ • (er,.- O) x pA -+ nL + X ;	 Po ;= 400 r3B/ c J 

P L 270 +344 r3B/ c , 
B.e A1 Cu Ph	 li 0,196+0,241 f'3B/c,

0+-+-+-+ 
t 2 ! 4 A1/3. (0 : X = 0,82; Pl. =0,23 r3B/c)/17/. 

KpIlBhIe ~A(rr)/R!Áa~) onHCbIBalOT 
"lPopMH:pOBaHHe" HYKJIOHa BO BpeMeHH 

no 3aKOHY ai (t) :=: aP . [1 - eJq> (- tly . rr) ] , rp;e y= EL/m
opa3HhIX	 p 

li 'r :=:li/lI\Jc 2 ; p;.rur liMIIYJIbCOB JIHp;HpYIO~ero il'YKJIOHa P / 9/ . 
L 

B 60J1bWII1HCTBe CJ1Y4aeB BblBOAbl 6a3111PYIOTCR Ha K0111l14'eCTBeHHOM 
COnOCTaBJ1eHII1I11	 paC4eTOB C 3KCnepIl1MeHTOM. CaMII1 me paC4eT~ HOCRT 
n0J1Y3Mnll1pIl14eCKII1~ 111 4aCTo AO'BOIlbHO npll16Illl13l11TeIlbHbl~ xapaxr ep ; 
B Il1060M CIlY4ae II1X peavns raru 3aBII1CflT OT pRAa napaae'rpoa, T04
Hoe 3Ha4eHII1e KOTOp~X HeIl13BeCTHO. 6~BaeT Aame TaK, 4TO aHaIlll13 
0AHII1X 111 Tex me 3KCnep1l1MeHTaIlbH~x ~aHH~x, B~nOIlHeHH~~ npaKT~

yecKII1 no OAII1HaKOBOMY wa6IlOHY*, HO C HecKoIlbKO OTIlIl14a~II1MII1CR 
/ B pa3YMH~x npeAeIlax/ napaMeTpaMII1, npll1BOAII1T K AlI1aMeTpaIlbHO 
npOTl~BOnOIlomHbIM BblBOAaM / cp • , Hanpll1Mep, /141 111 /191 / • 

C APyro~ CTOPOHbl, 3KCnep1l1MeHTbl, He Tpe6YIO~lI1e Anfl c aoer-o 
II1CTOJ1KOBaHII1R AeTaIlbH~X paC4eTOB, eAHHII14H~ 111 n03ToMy MaIlO 
y6eAII1TeIlbHbl. CKameM, AaHHble / 181 OTHOCflTC.R K HII13KII1M 111 K TOMY )Ke 

* 
T.e. B TepMIIHax nocnep;OBaTeJIbHWX CTOJIKHOBeHIIH. 3aMeTHM, tlTO 

pa3JIHtlIIe Me~y MOp;eJIHMH Ha ypoBHe HCXOp;HhIX npHHIJ;HnoB TepHeT 
3HaqeHHe npH onHcaHIIH HeKorepeHTHwx npOIJ;eCcoB: B 3TOM cJIyqae 
I13 Bcex MOp;eJIeH nonyqalOTCH no cy~ecTBY Op;I1HaKOBbIe lPOPMYJIhI. 

;.. 

pa3H~M 3Heprll1RM /3,5 r3B pXe 111 9 r3B rrXe/, 111 He II1CKIlI04eHO,
 
4TO nOBTopH~e B3aIl1MOAe~CTBII1f1 B RApe OTHOCII1TeIlbHO MeHee 3~$eK


TII1BH~ npOCTO BC11eACTBlI1e HeAOCTaT04HO~ 3Heprll1l11, OCTaBwe~CR
 

Y npOTOHa nOCIle nepBoro Heynpyroro CTOIlKHOBeHII1R.
 
HC4epn~BalO~ee o6cymAeHII1e Bcex pe3YIlbTaTOB, II1MelO~II1X OTHowe

HlI1e K paCCMaTpll1BaeMOMY Kpyry BonpOCOB, B~XOAII1T 3a paMKII1 Ha
CTOR~e~ pa60Tbl. B 4eIlOM OHII1 06pa3YlOT AOBOIlbHO 3anYTaHHYlO 
KapTII1HY, 1113 KOTOPO~ HeB03MomHO C ysepeHHOCTblO 3aKIlI04I11Tb, 
KaKOBbl xapaxrepaue apeaeua $OpMlI1pOBaHII1R aAPOHOB 111 KaK MeHRIOT
CR II1X CBO~CTBa B np04ecce $OpMlI1pOBaHII1R. OTCYTCTBlI1e npRM~X 

3KCnepIl1MeHTOa, npeTeHAYIO~II1X Ha 1I13MepeHII1e xapaKTepll1CTII1K 4aCTII14 
B cy6bRAepH~X MaCWTa6ax, He YAaeTCR BOCnOnHII1Tb aHaIlll130M KOC
BeHHblX AaHHbl~, xoropue AonYCKalOT pa311ll14HYIO 111 H'TepnpeTa4 11110 , 
npeAonpeAeIlReMYIO, B CBOIO 04epeAb, B~6opOM MOAeIlIl1. 

nOCTaHOBKa on~Ta 

HTaK, MeXaHII13M $OpMlI1pOBaHII1R aAPOHOB OCTaeTCR B 3KCnep1l1MeH
TaIlbHOM OTHOWeHlI1111 no cy~eCTBY HeIl1CCneAOBaHH~M, Aame B caM~X 

o6~lI1x 4epTax.	 ,D,.nR Toro, 4To6bl npOABII1HYTbCR B 3TOM HanpaBIleHII1I11, 
3KCnepll1MeHT AOIlmeH 6blTb OpraHII130BaH COOTBeTCTBYlOlqll1M 06pa30M . 
C TeM, 4T06~ no B03MOmHOCTII1 II1CKIl104111Tb 11111111 CBeCTII1 K MII1HII1MYMY 
II1cnOIlb30BaHII1e BCRKoro poaa MOAeIlbHblX npeACTaBIleHII1~ npll1 auanuae

'~ 
~HenocpeACTBeHHO 1I13M~pReM~~ napaMeTpOB. 

TaKaR xapaKTepll1CTII1Ka, KaK Ce4eHII1e B3aIl1MOAe~CTBII1R C HYKIlO
HaMII1 BHYTpll1 RApa ai' MomeT 6~Tb H3MepeHa B HeKOrepeHTH~x Ka
HaIlax np04eCCOB MHomecTBeHHoro pOmAeHII1R no OTHoCII1TeIlbHOMY OC
Ila6IleHII11O InY4Ka" BTOpll14HblX 4aCT1I14, aune'raiomux B onpeneneuaoa 
II1HTepsaIle yrIloB 111 II1MnYIlbCOB 1113 pa3HWX RAep, CpaBHII1TeIlbHO 
C BOAOPOAOM - T. e. $aKTII1l·leCKII1 MeTOAOM " SbI6bIBaHII1R 1113 nY4Ka H 

B npll1110meHl-1111 K RAPY-MlI1weHII1. KaK õuno nOKa3aHO a pa60Tax / 9, 14, 3J;

3TOT MeTOA RBIlReTCR AO H3BecTHo~ CTeneHII1 6e3MoAeIlbH~M B TOM 
CMblcne, 4TO OH He rpeõyer T04Horo Y4eTa napaae rpoa "3IleMeH
TapHoro aKTa", 3aBII1CR~~X OT 3Heprll1111 111 TlI1na CTaIlK~BalO~II1X~R 

4aCT1I14. Hall160Ilee 4YBCTBII1TeIlbH~ K Be11ll14111He ai AII1$$epeH4I11aIlb
Hble Ce4eHII1R reHepa4111111 IlIl1AII1PYIO~II1X 4aCT1I14: B KII1HeMaTII14eCKO~ 

06IlaCTII1 x - O, 7 +O,9 111 ~ - 0,2 + O,3 r3B/ C oCIla6IleHII1e !InY4Ka" 
BTOpH4H~X 4aCT~4 perynll1pyeTcR, B OCHOBHOM, 3Ha4eHII1eM uI. 

S 06IlaCTII1 MaIlblX x 111 60IlbWII1X IJ.. cy~ecTBeHHbl~ BKIlaA B AII1$$epeH
4111aIlbHoe Ce4eHII1e AaeT MHorOKpaTHoe paCCeRHlI1e BHYTpll1 flApa; 
npa x -+ 1 111 p. -+ O AOMII1HII1PYIOT AII1$paK4111oHHble npoueccu 111 CKaL 
3~BaeTCR BIlIl1RHlI1e npll1H4111na naynll1 /noAaB11eHlI1e peaK~II1~ C onpe
AeIleHH~M 3Ha4eHII1eM nepeAaHHoro II1Mnynbca/. 

OAHaKo aanava OTHIOAb He II1C4epnblBaeTCR nOAxoAR~II1M auõopoa 
o6IlacTII1 KII1HeMaTII14eCKII1X nepeMeHH~X. CaM no ce6e II1HKIl~3I11BHW~ 
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cneKTp He COAepmHT HHKaKO~ AOnOnHHTenbHO~ HH$OpMa~HH o co6~

THRX, CpeAH KOTOp~X npenc r aaneaa KaK HeKOrepeHTHble, TBI< H 1<0
repeHTH~e peaK~HHo nOnHOe Ce4eHHe KOrepeHTHWX npO~eCCOB paCTeT 
C aTOMHblM HOMepOM MHWeHH õuc rpee , 4eM _~A2I3; T oe o OHH YBenH

4HBa~T OTHOCHTenbHW~ B~XOA 4aCTH~, rnaBH~M 06pa30M, H3 TRme
n~x RAep, npH4eM KaK pa3 B TO~ KHHeMaTH4eCKO~ 06naCTH, rAe 
3aB~WeHHe AH$$epeH~HanbHOrO Ce4eHHR 3a c4et MHOrOKpaTHWX nepe
paCCeRHH~ B RA~e MHHHManbHO, H BHYTpHRAepHOe nOrnO~eHHe CKa
3~BaeTCR CHnbHee BCerOo ~H~MH CnOBaMH, HeKOHTponHpyeMaR npH
MeCb KOrepeHTH~X npO~eCCOB MOmeT npH H3BeCTH~X ycnoBHRX npH
BOAHTb K Kamy~eMYCR YBenH4eHHIO "np03pa4HOCTH" RAepHOrO Be~eCT
Ba H K ee 3aBHCHMOCTH OT 3HeprHH; H Boo6~e HCKYCCTBeHHÓMY 
B~paBHHgaHH~ HHKnI03H~H~X CneKTpOB 4aCTH~ Toro HnH HHoro 
copTa Ha pa3H~X RApax o 

B cnY4ae KorepeHTHoro npo~ecca H3MepeHH~~ B KOHe4HOM CO
CTORHHH nepeAaHH~A HMnynbc nHAHpYID~e~ 4aCTH~~ 3a8HCHT OT 
reOMeTpHH pacnaAa Korepe~THO pomAeHHOM CHCTeMbl /TRmeno~ H30
6apbl, AH$paK~HOHHoro KnaCTepa/o MemAY TeM 04eBHAHO, 4TO rOBO
pHTb o xapaKTepHCTHKax 4aCTH~ B HenocpeACTBeHHoA 6nH30CTH 
OT T04KH B3aHMOAeAcTBHR MomHO nHwb TorAa, KorAa B3aHMOAe~CT
BHe AOCTaT04HO T04HO nOKanH30BaHO /o6naCTb B3aHMOAe~CTBHR 

MeHbwe nlm"c 2/ o npH KorepeHTHOM npo~ecce 06naCTb 83aHMOAeHCT
BHR OXBaT~BaeT ~APO-MHweHb ~enHKOM, n03TOMY cBoAcTBa 4aCTH~ 

Ha Man~x paCCTORHHRX $H3H4eCKH He onpeAeneH~ /HnH, HHa4e, 
3KcnepHMeHTanbHO HeHa6nIOAaeM~/o nOcneAHee coo6pameHHe RBnR
eTCR npHH~HnHanbH~M H AHKTyeT TaKYIO nOCTaHOBKY onWTa, KOTO
paR, nOMHMO HAeHTH~HKa~HH ~ H3MepeHHR xapaKTepHCTHK nHAHpYID
~eA 4aCTH~W, 06ecne4HBaeT OAH03Ha4Hoe B~AeneHHe HeKorepeHT
H~X B3~HMOAeAcTBHA H, KpOMe Toro, n03BonReT CYAHTb o IICTeneHH 
HeKorepeHTHOCTH 1 1 

- T oe o o paaaepe 06naCTH B3aHMOAe~CTBHRo 
~aKT HeKorepeHTHoro B3aHMOAeAcTBHR MomHO YCTaHOBHTb no 

pac~enneH~~ RApa-MHweHHo OAHaKO Konl~4eCTBeHHaR o~eHKa pa3Me
POB 06naCTH B3aHMOAe~CTBHR Tpe6yeT B 3TOM cnY4ae nonHoro KHHe
MaTH4eCKoro aHanH3a RAepH~X $parMeHTOB, KOTOp~A 3aTpYAHReTCR 
HanH4HeM B HX 4Hcne He~TpOHOBo KpOMe Toro, TeXHH4eCKH cnomHO 
peanH30BaTb nonHOCTb~ 3KCKn~3HBH~A 3neKTpOHH~A 3KcnepHMeHT 
c AOCTaT04HO T04H~M H3MepeHHeM xapaKTepHCTHK Bcex - KaK 04eHb 

MeAneHH~X /npOAYKT~ pac~enneHHR RApa/, TaK H 04eHb 6~CTP~X 

/nHAHPY~~HX/ 4acTH~o 

B onHC~BaeMOM 3Aecb 3KcnepHMeHTe HeKorepeHTH~e npo~ecc~ 

8~AenRIOTcR Ha YPoBHe TpHrrepa no KHHeMaTHKe B3aHMOAeAcTBHRo 

* Omra H3 B03MO)KHbIX rrpJil-lHH "ymmepcarn.uor-o" nonertexaa cl>YHK

IJ;HH a o 

8 

pA~ M~-tA' p
~ L40 nJr 

aI 

A 

tsz ; <lJM t AA, 

\	 51 

5 ~ j Az=tJ/f:,.P 

-. __o ,~__ .. ~ ... _ 

1~ ....--.-t~-r-,-,~ 
~\O 1'15 2,0 2,5 r3B/c 2 , M-»

PHC o 2 o KBa3Hp;B'YXQaCTW·IHaR pe axuna p'A .-~	 M* + ,A' - I ai 
L PL+ n" 

H 3aBHCHMOC-'I'b OT MaCCbI B035Y)K,lJ,eHHOH CHCTeMbI M* pa3

MepOB "o5nac TH B3aHMop;eHC TBHR" ~ Z = 1\/ L\'f~, r rte ~p
neperranasra MHweHH HMrrynbc - 15/0 

PO>KAeHHe "4aCTH~ B 06nacTH $parMe-HTa~HH nY4Ka 3KBHBaneHTHO peaK
~HH c KBa3HAByx4aCTH4H~M npOMe>KYT04H~M COCTORHHeM /pHco2a/o 
OAHH H3 $HrYPHPY~~HX B HeM B036Y>KAeHH~X 06beKTOB KHHeMaTH4eCKH 
CBR3aH c HaneTalO~e~ 4aCTH~e~ H $parMeHTHPyeT 3aTeM B 6~CTp~e 

aAPOH~. npHMeHHTenbHO K TaKO~ peaK~HH 3aKOH~ coxpaHeHHR 3Hep
rHH H HMnynbca onpeAenRIOT 0AH03Ha4Hoe COOTBeTCT8He Me>KAY 
3$$eKTHBHoA Macco~ 06pa30BaBwerOCR KnaCTepa M* H nepeAaHH~M 
MHweHH HMnynbcoM /T.e. pa3MepaMH 05naCTH B3aHMOAe~CTBHR 

~ z - 11/~P, pHC. 26/. C APyroA CTOPOHbl, M* HaKnaA~BaeT orpaaa
4eHHe Ha HMnynbc~ aAPOHOB, B03HHKa~~HX npH nocneAy~~e~ ~par

MeHTa~HH KnaCTepa /B co6cTBeHHo~ CHCTeMe KooPAHHaT/, orpaHH
4HBaR TeM caM~M yron pa3neTa $parMeHTOB ry, Ha6nIOAaeM~~ B na
60paTopHoA C~CTeMe /pHc.3/. ~HKCHPYR yron ry AnR 3aAaHHoro 
3Ha4eHHR HMnynbca m~AHpYlOUleA 4aCTH~bl, Mbl TeM caMblM nonyuaea 
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1l1ípt pan 

'P~ -.M*"''PL-t" 1i 

Eo -: 10 r3B 

M* - 2' ~2 f3B , 
~ I ~.19~E.a.F 

o 
(X::.O,8~) 

PHc.3. MaKCHManbHWH yron B n.C.K. Me~y HY~OHOM H
 
nHOHOM ry~, B03HHKWHMH npH pacnage gH~paK~HOHHOrO
 

P" * KnaCTepa /HnH H30ÕapW/ C 3~eKTHBHOH MaCCOH M H3 
peaK~HH Ha pHc.2a npH EO = 10 r3B, B 3aBHCHMOCTH OT 
3HeprHH nHgHpyw~ero HYKnOHa Ep. 

o~eHKY pa3MepOB 06nacT~ B3a~MoAe~cTB~R /ecn~ $parMeHToB 60nbwe 
ABYX, 3TO 6YAeT BepXHRR o~eHKa/. . 

nOAxOARIll~M Bbl60pOM ~HTepBana !1.ry MO>KHO, B 4acTHocT~, BblAe
n!'1Tb C06bIT~R c 3<txt>eKT~BHo~ Macco~ M*, coor eerc r ayouieã KaKoM-To 
onpeAeneHHo~ ~306ape. H3MepeHHoe AnR TaK~X C06bIT~~ 3Ha4eH~e 

a 6YAeT, 04eB~AHo, xapaKTep~30BaTb nornollleH~e B RA;PHOM
1

BellleCTBe 6ap~oHa B ~3BeCTHOM B036Y>KAeHHOM COCTORH~~ . 
CneAyeT nOA4epKHYTb, 4TO ~36paHH~~ ~aM~ ·nOAxOA K np06neMe 

B ~enOM ~ K KOHKpeTHo~ nOCTaHOBKe on~Ta B oc06eHHocT~ MOT~

B~pOBaH npe>KAe Bcero CTpeMneH~eM nonY4~Tb He06xoA~MYIO 3Kcne

* KaK crrerrye-r H3 pHC. 2õ, gocTaTO'tIHO MaCCHBHbIe nao õapsr gon:>KHhI 
po~aTbCfl HeKorepeHTHO Ha oTgenbHb~ HYKnOHax flgpa. 

10 
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p~MeHTanbHYIO ~H$opMa~~IO, OCTaBaRCb B paMKax c06cTBeHHo 3Kcne

p~MeHTa, T.e. 6e3 np~Bne4eH~R anp~opHblX cBeAeH~H r~nOTeT~4e


CKoro CBo~cTBa. XOTR Kon~4eCTBeHHaR oueHKa TaKo~ Ben~4~H~
 

KaK a 1 nonY4aeTcR B KOHe4HOM C4eTe nYTeM 60nee ~n~ MeHee cnO>K

H~X B~4~cneH~~, HO OH~ HOCRT 4~CTO pac4eTH~~ xapaKTep H He
 
COAep>KaT H~KaKO~ cneu~anbHO~ Teop~~, T.tC. on~palOTCR Ha 3Kcne

pltlMeHTanbHO ~ 3MepReM~e rraoaxe rpu , 04eB~AHble K~HeMaT~4eCKlIJe
 

COOTHoweH~R ~ 06Ille$~3~4eCK~e np~Hu~nbl /KaK', Hanp~Mep, np~H


~~n HeonpeAeneHHOCT~/. np~MeH~TenbHO ~ HeKo~epeHTH~M npoUec

caM npeACTaBneH~e O nocneAOBaTenbHblX CTonKHOBeH~RX B RApe,no

B~A~MOMY, He rpeõye r OC06blX or'oaopox , Cne~~<ti~4ecK~e KBaHTO

B~e 3$~eKT~ /$epM~-AB~>KeH~e, HeynpyraR nepe3apRAKa, pO)f{AeH~e
 

~306ap/, «oropue np~XOA~TCR Y4~TbIBaTb ripa t<on~4eCTBeHHOM
 

aHan~3e npOXO>KAeH~R 6~CTP~X aAPOHOB 4epe3 RAPO, nOAP06HO
 
pac caorpeuu B pa60Te/9/. OCTaeTCR HeKOTopaR .HeoAH03Ha4HOCTb,
 
CB~3aHHaR C B~60pOM KOHKpeTHoro B~Aa ~YHK~~~ pacnpeAeneH~R
 

RAepHO~ nnOTHOCT~. Ho no CYl1.leCTBY 3TO np06neMa Toro ~e pOAa,
 
Ka~aR B03H~KaeT B nlO60M 3Kcnep~MeHTe no pacceRH~1O 4acT~U Ha
 
/MaKpocKon~4ecKoH/ MWWeHIIJ CnO>KHO~ KOH~~rypa~~~, ~ ee MO>KHO
 
pa3H~M~ cnoc06aM~ 060~T~ - Hanp~Mep ~3MepRR 3HepreT~4ecK~~
 

xOA~-3aB~cHMoCT~ ce4eH~~ reHepa~~~ pa3nM4H~x 4acT~~ no Ha

60py OTHOC~TenbH~X nepeMeHH~x.
 

2. 3KCnEPHMEHTAnbHA~ AnnAPATYPA 

CxeMa 3Kcnep~MeHTa npeAcTasneHa Ha p~c.4. 3Kcnep~MeHTanb

HaR YCTaHOBKa /CMC-Mry/ pacnOnO>KeHa Ha KaHane 48 MeAneHHoro 
B~BOAa YCKop~TenR nB3 OH~H /ny6Ha/ ~ npeACTaBnReT c060~ 0AHO
nne4eBo~ MarH~TH~~ cheKTpoMeTp c ~3MeHReMO~ B W~POK~X npeAe
nax reoMeTp~e~ cneKTpOMeTp~4eCKoro nne4a. Per~cTpa~~R 4aCT~~ 

~ ~3MepeH~e ~x TpaeKTop~~ OCYllleCTBnR~TCR c~cTeMo~ C~~HT~nnR

~~OHH~X ~ 4epeHKOBCK~X AeTeKTopOB. AeTeKTop~ 3Toro T~na, 

c OAHO~ CTOpOH~, RBnRIOTCR Ha~60nee 6~CTP~M~ ~ n03BonRIOT pa60
. v· * vTaTb B nY4Kax 4aCT~~ B~COKO~ ~HTeHC~BHOCT~ , a c APyro~ 

cpaBH~TenbHO npOCT~ B TeXHonor~4eCKOM OTHoweH~~, cTà6~nbH~ 

~ YA06H~ B 3KcnnyaTau~~. 

OCHoBHwe ~YHK~~oHanbH~e 3neMeHT~ cneKTpOMeTpa: CU~HT~nnR

~~OHH~~ rOAocKon (F, B, T, S, P) c KOOPA~HaTH~M pa3peweHweM 

* B nac-roautee BpeMfI ÕblcTpogeiícTBHe C~HHTI,mnR~HOHHbIX H 'tIepeH-
KOBCKHX ne r ex-ropoa or-panavaaae rca B03MO)KHOCTflMH perHCTpHPYIO
~eH 3neK'rpOHHKH. 
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PHc.4, CxeMa 3KcnepHMeHTa /nOHCHeHHH CM.B TeKCTe/. 

- 1 MM; KOMnneKC C4~HT~nnR4~OHH~X ~ 4epeHKOBCK~X AeTeKTopOB 
AnR KOHTponR ~HTeHC~BHOCT~ (L, M) ~ $OpM~pOBaH~R npO$~nR 

~lnY4Ka" naAalOl14~x Ha M~weHb 4aCT~Lt IT. H. "KOnn~MaTOp" ~,r 1 ' 
r 21, a r aiose AnR OpraHl-13aLt~~ K~HeMaT~4eCKoro rparr-eca ;aln~B

HeBbI~ "AeTeKTOp", Dl' E1- 16 I; YCTPO~CTBO aaroxaravecxoã 
nOCTaHOBK~ M~weHe~ ~~ ~ aHan~3~PYI0114~H MarH~T Ha Tene)f(Ke, 
nepeMel14a~e~CR no KPyroBoMY penbcoBoMY nYT~ BOKPyr M~weH~. 

,D,nR ~AeHT~<t>~Ka4~~ BTOp~4HbIX 4acT~4 npennoner-ae rca ~cnonb30
BaTb w~pOKoanepTYPHbI~ ra30BbI~ InoporOBbI~1 4epeHKOBCK~~ C4eT
4~K (C). 

AeTeKTopbI pa3Mel14alOTCR Ha wapH~~HO-C04neHeHHblx nOAB~)f(HblX 

<tlepMax,KOHCTPYK4HR KOTOP~X 06ecne4~BaeT B03MO)f(HOCTb nOBopa
4~BaTb B npoLtecce 3Kcnep~MeHTa cneKTpoMeTp~4ecKoe nne40 Ha 
yron AO 90Q 

OTHOC~TenbHO nep8~4Horo nY4Ka, 6es HapyweH~R 
IOCT~pOBK~ AeTeKTopOB. 

Pe~~CTp~PYlOl14aR 3neKTpOH~Ka BblnonHeHa B CTaHAapTe KAMAK 
~ pa60TaeT B n~H~~ c 38M CM-3, oCYl14eCTBnR~e~ KOHTponb 3a pa
60TOH annapaTYPbl, oT60p, ON-LINE 06pa60TKY ~ 3an~Cb Ha Mar
H~THYIO neHTY AaHHblX ~3MepeH~~. 

12 

CLt~HT~nnRLt~OHHbI~ rOAOCKon 

rOAOCKon YCTaHOBK~ CMC CKOHCTPy~pOBaH no MOAynbHOMY np~H,

Lt~ny, 4TO n03Bon~eT nerKO MeHRTb reOMeTp~~ cneKTpoMeTpa B 3a
B~C~MOCT~ OT KOHKpeTHo~ 3aAa4~. 8 TeXH~4eCKOM OTHoweH~~ np~

BneKaTenbHOCTb TaKoro nOAXOAa 04eB~AHa, T.K. nORBnReTCR B03
MO)f(HOCTb YH~<tl~u~poBaTb 'MHor~e KOHCTPYKT~BHble 3n~MeHTbI, ynpo
CT~Tb ~ CTaHAapT~30BaTb TeXHonor~4eCK~e onepaLt~~, CSR3aHHble 
c ~x ~3roToBneH~eM; np~ 3TOM 3aAa4a onT~M~3aLt~~ napaMeTpOB 
AeTeKTopa pewaeTCR c caMoro Ha4ana IHa CTaA~~ DKP/. 

YCTpO~CTBO rOAOCKon'~4eCKoro MOAynR ~nnIOCTp~PYIOT puc . 5 ,6. 
Ha60p TOHK~X nnaCTMaCCOBblX CLt~HT~nnRTopOB Ice4eH~eM 4x4 MM 21 
npOCMaTp~BaeTCR c 060~x TOPLtOS ABYMR rpynnaM~ <tl3Y 4epe3 C~
CTeMY nneKc~rnaCOBblX CBeTOBOAOB ITaKoro )f(e ce4eH~RI, àpX~TeK

TYPHO opraH~30BaHHYIO AnR KOA~POBK~ KOOPA~HaTbl no cOBnaAeH~~ 

c~rHanOB <t>3Y. Ka)f(AaR rpynna <tl3Y noxeuieua B nepaannoe auã 3KpaH 
AnR 3al14~TbI OT pacceRHH~X MarH~THblX none~. KpOMe Toro, rOAO
CKon~4eCK~e MOAyn~ ceKU~~ F - B03ne BblXOAHO~ n~H3b1 KaHana 
48 Ipa60TalOl14e~ B ~MnynbcHoM pe)f(~Me/, ~ CeKLtl-1~ S - Y BXOAa 
B 3a30p aHan~3~PYlOl14erO MarH~Ta, CHa6)f(eHbl A06aB04HblM HaPY)f(HbIM 
MarH~T:-tbIM 3KpaHOM ~3 1'2 cnoa MRrKoro xeneaa . KOHCTPYKT~BHC 

<tl3Y 06DeA~HeHb! BABa 6noKa, BKnlO4alO114~e TaK)f(e BblCOKOBonbTHble 
npeo6pa30BaTen~ HanpR)f(eHHR c 4H<tlPOBblM ynpaBn~HHeM OT 38M, 
06ecne4~BalOl14He HHAHBHAyanbHo AnR Ka)f(AOrO <t>3Y YCTaHOBKY HanpR
)f(eH~R c ~HTepBanOM 10 8/ 211 

KOA'HpOBKa KOOPAHHaTbl - AByxpa3pRAHaR: N CLtHHTHnnRTopOB MO
AynR pa36HTbI Ha n rpynn, CBeT OT KOTOPblX nonaAaeT no nY4KY 
CBeTOBOAOB Ha n cooTBeicTBYIOl14HX <t>3Y B BepXHeM, 6noKe; Ka)f(AbI~ 

H3 n <tl3Y B HH)f(HeM 6noKe TaK)f(e coeAHHeH nY4KOM caeTOBOAOB 
c n c4HHTHnnRTopaMH, no OAHOMY H3 Ka)f(AO~ rpynnu . COBnaAeHHe 
CHrHanOB KaKo~-nH50 napbl <t>3Y - H3 BepXHero ICTapwH~ pa3PRAI 
H HH)f(HerO IMnaAwH~ pa3pRAI 6noKOB - ODpeAenReT HOMep cpa60TaB
wero KaHana. 

XOTR AByxpa3pRAHaR KOAHpOBKa YCTynaeT MHoropa3PRAHO~ B 
CMblcne BblHrpblwa B KonH4eCTBe <t>3Y npH AaHHOM 4Hcne KaHanOB 
IAnR n <t>3Y nonyvaerca N = n2/ 4 KaHallOB, npOTHB N = 2D-l npa 
Hcnonb30BaHHH MHoropa3pRAHoro ABOH4Horo KOAa/, OHa B 60nbwe~ 

CTeneHH OTBe4aeT ycnoBHRM peanbHoro 3KcnepHMeHTa. Ae~CTBH
TenbHO, n-pa3pRAHbI~ ABOH4HbI~ KOA 06ecne4H,aeT MHHHMYM Heo6
XOAHMoro KOnHQeCTBa <t>3Y 3a C4eT Hcnonb30BaHHR co~naAeHH~ Bcex 
B03MO)f(HblX KpaTHocTe~, AO n BKnI04HTenbHo/22/. 8cneAcTBHe 3Toro 
cYl14eCTByeT HeoAH03Ha4HocTb onpeAeneHHR KooPAHHaTbI H3-3a ~03
MO)f(HOrO nonaAaHHR cpa3Y HeCKonbKHX 4acT~4 B anepTYPY AeTeK. 
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PHC. 5. THnoBoH 16-KaHaJIbHbIH PHC. 6. THnOBOH 36-KaHaJIbHbIH
 
rogocKOnHqeCKHH Mogynb.
 rogocKOnHqeCKHH Mogynb. 

* Topa . He~AeHTH4H~e no nor~4eCKO~ ~opMyne KaHan~ MorYT paan~
4aTbCR no $~aH4ecKHM xapaKTepHCTHKaM - HanpHMep no YPOBH~ $0

* 
llpegnaranMCb pa3nHqHWe BapHaH~bI MHorOpa3pHgHoH KOgHpOBKH
 

/rnaBHbIM oõpasox, MogHlpHKa~HH xórra rpeH/, npH3BaHHbIe OÕOHTH
 
YKa3aHHYW HeogHo3HaqHOCTb nYTeM ycno~eHHH nOrHqeCKOH cxe

MbI/231. " 3TH pa3paõOTKH HHTepeCHbI caxa no ceõe, HO HeH3Õe)KHO
 
gawT xygrnee COOTHomeHHe N/n cpaBHHTenbHO c gBOHqHbIM KOgOM
 
B qHCTOM BHge; a HX npHnO)KeHHe K C~HHTHnnH~HOHHOH MeTogHKe
 
BCTpeqaeT Te )Ke TpygHOCTH, qTO H Hcnonb30BaHHe gBOHqHOrO
 
Koga. 
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~a cnY4a~H~x C9BnaAeHH~~ KpOMe Toro, B MHorOKaHanbHOM C~HHTKn
nR~HOHHOM AeTeKTope c Mano~ WHPHHO~ KaHana peanHaa~HR COBnaAe~ 

HH~ KpaTHOCTH k> 2 npegnonaraeT AOBonbHO aaM~cnoBaTY~ KOH~~

rypa~H~ CBeTOBOAOB H TeXHH4eCKH eABa nH ocy~ecTBHMa, HHa4e 
KaK nYTeM nOMe~eHHR C~HHTHnnRTopOB paaHO~ WHpHH~ B HeCKonbKO 
cnoeB /ecnH CHrHan CHHMaeTCR c ABYX npOTHBononomH~X TOP~OB 
C~HHTHnnRTopa, TO HymHo k/2 cnoeB/. 3TO npeAbRBnReT BeCbMa 
meCTKHe Tpe60BaHHR K B3a~MHO~ IDCTHpOBKe C~~HTHnnRTopOB Ha 
paaH~M cnoeB; K TOMY me YBenH4HBaeTCR KonH4eCTBO Be~eCT8a 

Ha nYTH 4aCTH~, 4TO TaKme HemenaTenbHO. 
C npaKTH4eCKO~ T04K~ apeHHR 3KOHOMHR KonH4eCTBa $3Y CTaHO

BHTCR npHH~HnHanbH~M $aKTopOM TorAa, KorAa AeTeKTOp HMeeT 
60nbWHe paaMep~ ~ 4Hcno KaHanOB AOCTaT04HO BenHKO. Ho H B 
3TOM cnY4ae B~rOAa nonY4aeTCR np06neMaTH4HO~, T.K. 06beAHHeHHe 
Bcex KaHanOB B OAHOM norH4eCKOM MOAyne nOTpe60Bano 6~ Hcnonb
aosaHHR nH60 04eHb AnHHH~X, nH60 04eHb paaH~X no AnHHe CBeTO
SOAOB. H TO, H APyroe 4peBaTo ocnomHeHHRMH. no ycnoBHRM 3neKT
pOHHoro 3KcnepHM~HTa Ha YCKop~Tene /B~coKoe BpeMeHHoe paape
weHHe AeTeKTopa npH MHHHMYMe Be~ectBa B nY4Ke/ HaH60nee nOA
XOAR~HMH RBnR~TCR TOHK~e nnaCTMaCCOB~e C~HHTHnnRTOp~ Ha OCHO
ae ner xax nonaxeooa , HMe~~He Manoe BpeMR BbICBe4HBaHHR, HO 
cpaBHHTenbHO HH3KH~ CBeTOB~XOA. n03TOMY MomeT OKaaaTbCR, 4TO 
YXYAweHHe ycnoB~~ CBeToc6poca H/HnH. HX paanH4He OT KaHana 

\: K KaHany, a TaKme nORB'neHHe aaMeTHblX BpeMeHHblX CABHrOB MemAY 
CHrHanaMH /Ha OAHOM H TOM >Ke ~3Y/ npHBeAeT K paa6pocy xapaK
TepHCTHK OTAenbH~X KaHanOB, B~XOAR~eMY aa npHeMneM~e rpaH~~~. 

AnbTepHaTHBo~ RBnR~TCR 4peaB~4a~Ho B~COKHe /T.e. TeXHH4eCKH 
TPYAHO AocTHmHM~e/ CT~HAapT~ Ka4eCTBa ~arOTOBneHHR CBeTOBOAOB. 

C Y4eTOM Bcex 3THX co06pameHH~ HaH60nee pa~HOHanbHblM npeA
CTaBnReTCR BapHaHT rOAOCKona B BHAe Ha60pa THnOBblX MOAyneM 
c OTHOCHTenbHO He60nbwHM 4HcnOM KaHanOB H npOCTO~ AByxpaapRA
HO~ KOAHPOBKO~ KOOPA~HaT~. TaKoe peweHHe, Bo-nepB~X, o6ecne
4HBaeT npaKTH4eCKH OAHHéiKOBble ycnoeua c aerocõpoca AnR acex 
KaHanOB, nOCKonbKY AnHHa CBeTOBOAoB HeBenHKa H BapbHPyeTcR 
B He60nbwHX npeAenax, 4TO B C04eTaHHH c eAHHo06paaHO~ norH
4eCKO~ ~opMyno~ cymaeT paa6poc riapaMeTpOB OT KaHana K KaHany; 
BO-BTOp~X, noaBonReT OAHoaHa4HO HAeRTH$H~~pOBaTb nonaAaHHe 
HeCKonbKHX 4aCTH~ B AeTeKTOp /HanH4He 60nee OAHoro CHrHana 
B KamAOM paapR~e/; H, B-TpeTbHX, Tpe6yeT MHHHManbHoro KonH
4eCTBd Be~eCTBa B nY4Ke - OA~H cno~ C~HHTHnnRTopa, Ton~HHa 

KOToporo nHMHTHpyeTcR nHWb HaHMeHbwe~ AonYCTHMO~ RpKOCTb~ 

C~HHTHnnR~HOHHO~ Bcn~WKH. 

npHMeHeHHe CTaHAapTH~X nnaC~Maccos~x C~HHTHnnRTopOB Ha OC
HOBe OKcaaonos B nonHMeTHnMeTaKpHnaTe, CBeTosoAoB Ha nneKCH~ 

r naca MapKH CO-120 k1 6blcTpoAe~cTBYID~HX Manora6apHTHblX <fl3Y-147, 
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PHc.7. CeKQHH F ro~ocKona 

H H3MepHTenb nOTOKa L. 

06IlaAaKJUV'1X BblCOKOIl1 4YBCT
B~TeIlbHOCTb~ ~OTOKaTOAa, 

06eCne4~BaeT BpeMeHHOe pa3
peWeH~e AeTeKTOpa 3~4 HC 
~ AOnYCKaeT 3arpY3K~ AO 
107 4acT~Lt/c /24/. 

B LteIlOM rOAOCKOn YCTa
HOBK~ CMC cOAepm~T 294 Ka
HaIla ~ 120 ~3Y. CeK~~~ F 
~ B cIlymaT AIlR MOH~TOp~pO
BaH~R nY4Ka ~ COCTORT Kam
AaR ~3 ~BYX 16-KaHaIlbHwx 
MOAYIle~, pa3BepHYTwx nOA 
yrIloM 90° IBAOIlb oce~ X 
~ Y I; CeKLt~~ T 18 KaHaIlOB 
X ~ 4 KaHaIla Y I, ~ s 136 Ka

HanOB X ~ 4 KaHaIla Y/, ~ S 136 KaHaIlOB X ~ 4 KaHaIla YI ~cnOIlb

3Y~TCR AIlR onpeAeIleH~R TpaeKTOp~~ pacceRHHo~ B M~weH~ 4aCT~

LtW; a CeKLt~R P, COCTaBIleHHaR ~3 nRT~ 36-KaHaIlbHwx MOAYIle~ 

1180 KaHaIlOB XI, - AIlR ~3MepeH~R ~MnYIlbca 4aCT~LtW no yrIlY 
OTKnOHeH~R B MarH~Te. 

P~c.7711 Aa~T npeACTaBIle
'H~e o KOHCTPYKT~BHOM 

Bx
 
O~OpMIleH~~ rOAOCKon~4e


CKOH C~CTeMW YCTaHOBK~ CMC. 

['2 

n~'	 .=-~ 

PHc.8. KOMnneKC ~eTeK

TOpOB AITH ~OpMHpoBaHHH 

"nYl.J:Ka" l.J:aCTHQ Ha MH

weHH: ceKQHH B ro~o
CKona, l.J:epeHKOBcKHH 

"KOnnHMaTOp" <i> H CQHH

T_H.J1ngu,HoHHble Cl.J:eTl.J:HKH 

r l' r 2. 
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PHc.9. a - YCTpOHCTBO no
CTaHODKH MHweHeH,6 - TpHr

repHWH KOMnneKC ~eTeKTopOB: 

ai	 CHCTeMa l.J:epeHKOBCKHX (D) 
H CQHHTHnnHQHOHHblX (E) Cl.J:eT

l.J:HKOB, o6pa3YlOIl\HX "nHBHeBbIH 

~eTeKTop"c pa3~BHHYTOH 

~enblO, B QeHTpe KOTOpOH 
Q ceKQHH T rO~OCKorra. 

T)(
61 

D2 C 

Ty. 
D{ 

EB "- · 

I 

Ã 

T}(
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PHC. 11. Cexuaa P r onocxona H MOHHTOPHblH aHTHCtIeTtIHK M. 
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MI-IWeHHafl CTaHlll-lfl 

KOMnneKC annapaTYP~, pacnOnOmeHH~~ B6nl-l31-1 BHeWHerO MarHI-ITO
OnTI-I4eCKOrO $OKyca KaHana 48, COCTOI-IT 1-13 YCTpO~CTBa aBTOMaTI-I
4eCKO~ nOCTaHOBKI-I MI-IWeHe~ 1-1 CI-ICTeM~ CIlI-IHTl-lnnflIlI-lOHH~X 1-1 4epeH
KOBCKI-IX ,qeTeKTOpOB ,qnfl $OpMl-lp0BaHl-lfI npo$l-Infl InY4Ka" na,qalOlltl-lX 
Ha MI-IWeHb 4aCTI-Ill 1-1 OpraHK3alll-ll-l KI-IHeMaTI-I4eCKOrO Tpl-lrrepa • 

YcmpOÜCm60 nOCmart06'KU nuuien eú (Q) /pl-lc.9/ conepxar 
KOMnneKT /.0.0 8 WT. /TBep,qblX f1,qepHblX MI-IWeHe~ 010 CM, Tànlltl-lHa KO
TOp~X MomeT 6~Tb B~6paHa pa3Ho~ - OT 0,5% .0.0 5% f1,qepHoro 
npo6era. YCTaHOBKa TO~ I-Inl-l I-IHO~ M~WeHI-I B pa604ee nOnOmeHl-le 
OCYllteCTBnfleTCfI aBTOMaTI-I4eCKI-I no 3a,qaHHOMY anrOpl-lTMY /B npo
MemYTKe Mem,qy c6pocaMI-I YCKOpI-ITenfl/ nl-l60 B npOl-l3BOnbHoM no
pfl,qKe no KOMaH,qe onepaTopa, npl-l 3TOM KO,q 3KCnOHI-IPyeMoM MI-IWe
HI-I coo6~aeTcfI 38M. 

Anfl 1-13MepeHI-I~ no,q 60nbilll-lMI-I yrnaMI-I, o,qHOBpeMeHHO c nOBOpo
TOM cneKTpOMeTpl-l4eCKOro nne4a Ha yron 8, npe,qYCMOTpeH nOBO
POT MI-IWeHI-I BOKpyr BepTI-IKanbHO~1 OCI-I B TY me CTOPOHY Ha 
yron 8/2. B pe3ynbTaTe 3$$eKT~BHafl TOnlltl-lHa MI-IWeHI-I ,qnfl nepBl-I4
HO~ 1-1 ,qnfl BTOPI-l4HO~ /nl-l,qI-lPYlOllte~/ 4aCTI-Ill OKa3blBaeTCfI o,qI-lHa
KOBO~. 

Tpue e ep nan cu cmena /pl-lc.9/ COCTOI-IT 1-13 4epeHKOBCKoro 
(~ 1-1 Clll-IHTl-lnnHlll-IOHHOrO (E) ,qeTeKTopoB, Mem,qy KOTOp~MI-I nOMe

( ~eHa ~eKlll-lfl T ro,qocKona. AeTe~Top D npe,qCTaanfleT co6o~ pa,ql-la
TOp 1-13 nOnl-lpOBaHHoro nneKCl-lrnaCa TOn~I-IHbl 5 CM, B BI-I,qe KBa,q
paTa CO Cnl-lneHH~MI-I yrnaMI-I, K KOTOp~M npl-lCTpOeH~ 4eT~pe 

$3Y-30. Cl-lrHanbl c $3Y CYMMI-IPYIOTCfI, 4TO o6eCne41-1BaeT ,qOCTaT04
HO O,qHopo,qH~e ~CnOBl-lfI cBeToc6opa no BceMY o6beMY pa,ql-laTopa/2~ 

AeTeKTop E COCTOI-IT 1-13 16 He3aBI-ICI-IM~X CIlI-IHTl-lnnflIlI-lOHH~X C4eT
41-1KOB paaaepoa 15 x 30 CM Kam,qbl~, nOMe~eHHbIX BABa cnoa 1-1 
pa3AeneHH~X 1 CM CBI-IHIlOB~M $l-InbTpOM Anfl KOHBepCKI-I Y-KBaHTOB. 
C4eT41-1KI-I nepeauer'o (E ~ 1-1 aanuer-o (E~ cnos opaeurupoaaau 
B3al-lMHO nepneH,ql-lKynflpHo IBAonb Y 1-1 X cooTBeTcTBeHHo/.CBeT 
OT clll-IHTl-lnnfllllt1~ pa3BOAI-ITCfI no nnexcarnacoeua caeroaonax aa 
16 $3Y-30, coõpeaaux ua M·aCCI-IBHo~. paMe B O,qI-lH KOHCTPYKTI-IBHbl~ 
Y3en. 

Paõovaa nnoutans ,qeTeKTOpos D /30 x 30 CM 2/ 1-1 E /60x60 CM 2/ 
pa3,qeneHa no rOpl-l30HTanl-l nononaM pa3ABl-lmHO~ /.0.0 20 CM no YI 
lltenblO. AeTeKTop D Haxo,ql-lTCfI Ha nonnYTI-I OT MKWeHI-I AO AeTeKTo
pa E, n03TOMY npl-l cooTBeTcTBYlOllte~ perynl-lpOBKe 3a30pa 06a 
,qeTeKTopa nepeKp~BalOT O,qI-lH 1-1 TOT me TenecH~~ yron /±670 Mpa,q 
no X 1-1 V/. Wl-lpl-IHa ~enl-l onpe,qenfleT MI-IHI-IManbH~~ yron ry Mem,qy 
TpaeKTOpl-lflMI-I nl-l,ql-lpYIO~e~ 4aCTIt1I1~ /npoxo,qflllte~ 4epe3 ceKlll-l1O T 
rOAocKona/ 1-1 4aCTI-IIl~ I-Inl-l 4aCTI-Ill conpoBOmAeHl-lfI, npl-l KOTOpOM 
nocneAHl-le perI-lCTpI-IPYIOTCfI. KOM6I-1Halllt1f1 4epeHKOBCKoro 1-1 CIlI-IH
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T~nn~~~OHHoro AeTeKTOpOB n03BOnReT pa3n~4~Tb 6~CTp~e n~BHe8~e 

4aCT~~bl lf<aK npaauno , 17 -Me30Hbl/ , <t>OTOHbl ~ MeAneHHble npOAYKTbl 
paClqenneH~R RApa-M~WeH~. KnaCC~<t>~Ka~~R 4aCT~~ no OTKnl1KY 
Tp~rrepHO~ C~CTeM~ npeACTaBneHa B Ta6n~~e. 

nnR 60nee T04HO~ <t>~Kca~~~ yrna ry Ha YPOBHe Tp~rrepa, a 
TaKme AnR YMeHbweH~R BepORTHOCT~ 3aCBeTK~ R~epH~M~ <t>parMeH
TaM~ IB OCHOBHOM, IlcepblM~11 npOTOHaM~1 cexuua T rOAOCKona 
~MeeT AQcTaT04HO ManeHbKY~ pa604Y~ nno~aAb: 34 x 17 MM 2 

IcooTBeTcTBYIOUt~~ TeneCHbl~ yron 136 MpaA (X) ~ 68 MpaA (Y) I. 
np~ He06xoA~MOC~~ ee MomHO eue YMeHbW~Tb, OTKn~4aR ornensaue 
KaHan~, KOTop~e Ha 31'01' cnY4a~ CAenaH~ He3aB~C~M~M~, T.e. 
KamAbl~ cHa6meH ~HA~B~AyanbHbIM <t>3Y .. nOCKonbKY cexuaa T H.aXO
A~TCR OKono M~weH~ B6n~3~ <t>OKyca nY4Ka, yrnoBaR anepTypa 
cneKTpOMeTpa 06pe3aeTCR np~ 3TOM He cn~WKOM c~nbHO. 

HHTepnpeTaWUI* 

17 > 298 M3B/c, p > 1,999 f3B/ c 
p: 0,470 7 1,999 r3B/c 
p:	 0,350 70,470 .r3B/c 
Y-KBaHT 

XOT~ Tp~rrepHaR C~CTeMa ~eneBoro T~na c~eCTBeHHO OTCTY
naeT 01' ~Aeana aKc~anbHo~ C~MMeTp~~ - 41'0 Bne4eT 3a c060~ 

YXYAweH~e reOMeTp~4eCKO~ 3<t>$eKT~BHOCT'~ ~ AOBonbHO cnomHoe 
nOBeAeH~e annapaTYPHO~ <t>YHK~~~ - OHa 6~na B~6paHa paA~ KOH
CTPYKT~BHO~ npOCTOT~, a TaKme c ~enb~ 06ner4eH~R ~ CTaHAap

*Dopor qepeHKOBCKoro CBeqeHHH B nneKCHrnace /noKa3aTenh npe
nOMneHHH n = \,49/ COCTaBnHeT 127 M3B/c gnH 17-Me30Ha H
 
849 M3B/c AnH npOTOHa. ~aKTHqeCKH nopor perHCTpa~HH Bb~e,
 

nOCKonbKY TpeõyeTcH He TonbKO AOCTaTOqHaH HHTeHCHBHOCTb qe

peHKoBcKOH BcnbEKH,HO H coõnWAeHHe ycnoBHH nonHoro BHYTpeHHero'
 
OTpéDKeHHH. B TaõnH~e naasr 3qxpeKTHBHble rropor oaue 3HaqeHHH HM

nyrrs coa , COOTBeTCTBYWJIJ;He crryxaro nonanaaan xac-ranu nepnenrta-:
 
KynHpdo nnOCKOCTH geTeKTopa npH nonHOM BHYTpeHHeM OTpa~eHHH
 

OT 3aAHeH nOBepXHOCTH paAHaTopa /paCTBOp qepeHKOBCKoro KO

Hyca 42,16°/.
 

T~3a~~~ <t>OHOB~X ycnoB~~: np~ nosopOTe cneKTpOMeTp~4eCKoro 

nne4a Ha n~60~ yron e RAPO npRMoro nY4Ka npOXOA~T BcerAa 
nocepeA~He ~en~, Ha OA~HaKoBoM paCCToRH~~ 01' BepXHe~ ~ H~m

He~ nonOB~HOK AeTeKTopoB D ~ E. 
Cucmena ÇpopMUpOaa1-f.UJ1 n uus«: IpHC.81 pacnonoxeua 

HenocpeACTBeHHO nepeA M~weHb~ ~ COCTO~r ~3 4epeHKOBCKoro 
IIKonn~Ma~opall cP ~ ABYX C~~HT~nnR~~OHH~X C4eT4~KOB r 1 ~ f 2' 

C4eT4~K ~ ~MeeT nneKc~rnaCOB~~ paA~aTOp pa3MepOM 30x30xS CM3, 

l
 c OTBepCT~eM 0 27 MM B ueurpe . Panuarop npOCMaTp~BaeTCR c Yr ....
 
nOB 4eTblpbMR <t>3Y-30, c~rH.anbl c KOTOpblX .CYMM~PY~TCR ~ BKn~4e

Hbl B aHT~COBnaAeH~R ~ napa C4eT4~KOB f"'1 ~ f 2 , KamAbl~ c r 
06pa3H~M C~~HT~nnRTopOM, nneKc~rnaCOB~M CBeTOBOAOM ~ ~3~-147,! 
TaKme BKn~4eHa B aHT~COBnaAeH~R. 3T~ C4eT4~K~ 4aCT~4HO nepe
xpuaaor OTBepCT~e B "xonruo-arope" c1i, 05pa3YR npaxoyrons ayo 
IIA~a<t>parMyll, paawepu OKHa KOTOPO~ MomHO per'yn~pOBaTb B npe .... 
nenax 1 7 27 MM no X ~ 7 7 17 MM no Y. 

Heo6xOAt1MOCTb <t>OpM~pOBaH~R "nyvxa" 3neKTpOHHbIM~ MeTOAaM~ 

npOA~KTOBaHa ~ AaHHo~ nOCTaHOBKe on~Ta TeM, 41'0 nor~Ka B~pa

60TK~ K~HeMaT~4eCKoro Tp~rrepa 3aAaeTCR npoeKT~BHO~ reOMeT
p~e~ Tp~rrepHO~ C~CTeM~ AeTeKTopOB, T.e. ~CT04H~K 3M~CC~~ 

4aCT~~ npeAnonaraeTCR 4~TKO nOKan~30BaHH~M. C APyro~ CTOpOHbI, 
B npouecce 3Kcn03~~~~ nonoxeaue ~ npo<t>~nb IleCTeCTBeHHorol1 

nY4Ka MomeT 3aMeTHO MeHRTbCR. n03TOMY AnR OAH03Ha4Horo COOT
BeTCTB~R naAa~ero nOTOKa ~ 4~cna 3aper~CTp~pOBaHH~X B3a~MO

Ae~CTB~~ B M~weH~ TpaeKTOp~~ Bcex nepB~4H~X 4aCT~~ AonmHbI 
nepeceKaTb M~weHb B npeAenax "3<t><t>eKT~BHO~ 06naCT~II, rpaH~~~ 

KOTOPO~ onpe~enR~TCR npoeK~~e~ ceK~~~ T rOAOCKona Ha nnOCKOCTb 
M~weH~. 

B~pe3aR c nOMO~b~ aHT~C4eT4~KoB ~ ~ f nOAXOAR~y~ 4aCTb 
RApa leCTeCTBeHHoro" nY4Ka, non9meH~e KOTopo.ro B6n~3~ <!K>Kyca 
KOHTpon~pyeTcR ceK~~e~ B rOAOCKona, a nonaaa ~HTeHC~BHOCTb .;. 
C~~HT~nnR~~oHH~M r enecxonoa ~3 C4eT4~KO& L ~ MIB Ha4ane ~ " B KOH~e Tpacc~ cneKTpoMeTpa BAonb oc~ nY4Ka/, MomHO C<t>oPM~pO

BaTb "3<t><t>eKT~BHYIO M~weHb" c AocTaT04H9 BblCOKO~ ~ paBHoMepHo~ 

no nno~aA~ CBeT~MOCTb~, np~ M~H~ManbHOM YPOBHe <t>oHa Ip~c.13/. 

~epeHKoBcK~~ IKonn~MaTop" cP 3KpaH~pyeT AeTeKTOp D I~Me~lL\~~::,'l TaK~e me pa3Mep~ B COMKHYTOM nonomeH~~1 01' 6~CTP~X 4aCT~~
 

~3 pacceauaor-o r ano nY4Ka, HO He pearapye r Ha MeAJ'leHHble npo

TOHbl ~ OCKonK~ RAep, BblneTa~~e ~3 M~weH~ B 3aAaHIO~ nonycoepy ,
 
31'0 CBOA~T K M~H~MYMY B03MomHOCTb nOTep~ none3H~X C06b1T~~
 

IHeKorepeHTHble B3a~MoAe~cTB~R c pa3BanOM RApa-M~weH~/. nnR
 
4>opM~poBaH~R npQ4>~nR InY4Ka" B6n~3~ ero RApa ~cnonb3Y~TCR
 

C~~HT~nnRTopbl r 
1
•2 , 4T06bl no B03MomHOCT~ ~CKnlO'4~Tb npocueru
 

B ycnoB~RX B~COK~X 3arpY30K. C~~HT~nnRTOp~ ~Me~T He60nbw~e
 

pa3Mepbl, n03TOMY BepORTHOCTb ~X 3aCBeTK~ RAepHblM~ 4>parMeHTaM~
 

~3 M~weH~ HeBen~Ka. 
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n 
I, 

I., 

3neKTpOHIIlKa 
KPE.V.T 'in'P~~"a\UAS\

Ha, plllc.12 nOKa3aHa 6nOK-CXeMa 3neKTpOHIIlKIIl YCTaHOBKIIl CMC. 
liNYnpaBneHlIla 11I perlllCTpa~IIlH opraHIIl30BaHW no 06W4HO~ CIIlCTeMe ! .~U ~s ~I~c IIlCnOnb30BaHlIleM, B OCHOBHOM, Ha60pa CT~HAapTHWX MOAyne~ no ~ti 

rlll4ecKo!:1 3'neKTpOHIIlKIIl KAMAK, nepeveus KOTOpblX AaH B IIlMeHHOM 
·YKa3aTene K PIllCYHKY. Cne~lIlanbHO AnH YCTaHOBKIIl CMC 6wnlll pa3
pa60TaHW cneAY~~lIle 6nOKIIl KAMAK: 
60C - nporpaMMHo-ynpaBnHeMW~ 6noK AnH peanlll3a~1Il1ll pa3HWX 

IlPO~ttOP 

•lt&n onEP.\-'IM"t"-'~norlll4eCKIIlX cxeM oT60pa C06WTIIl~. HMeeT 62 BXOAa, nOA "fE9MU\iM\.\1lO1-5ClO~(l1'I40lt.).......

pa3AeneHHwe Ha rpynnw 11I BKn~4aeMwe B COBnaAeHIIlH IIlnlll
 
aHTIIlCOBnaAeHIIlH, 11I no 2 BblXOAa MONITOR 11I TRIGGER,norIllKa
 r ~~b(2~\( uoa) 
Bwpa60TKIIl KOTOpWX 3aAaeTCH no MarlllCTpanlll. 

~lil~lfl~I~lilíl~I~I~~I;I~I~ljlil~II;I~I~I~1 ~ 
KPEül rOAOC\(.onO?> 

60C2 - AononHeHlIle K 60C'y; IIlCnOnb3yeTcH AnH BKn~4eHIIlH B 
ti)MONITOR (TRIGGER) ornensuux ronockonauecknx KaHanOB
 

IIlnlll ~pynn KaHanoB, KOH$lIlrypa~IIlH KOTOpWX 06eCne411lBaeT
 5~ 
$OpMlIlpoBaHlIle "ny-uca" naAalO~lIlx Ha MlIlweHb 4aCTIIl~ c aa ... ri I\>lA 

~ (~ M{)oC41)AaHHwMIIl napaMeTpaMIIl. 
IUBn - 4- 11I 6-KaHanbHwe BWHOCHwe 6noKIIl, npe06pa3Y~~lIle no ~ 

CTOHHHoe HanpHmeHlIle 1+12 BI B nOCTOHHHoe cTa6l1lnlll3l1lpO \(PE.V.TbI \UmPOrPM.\MIAP'JêMbl't GI\O"'O~ ~ BaHHoe BWCOKoe HanpHmeHlIle AnH nlllTaHIIlH ~3Y. 6nOKIIl pa3
Me~a~TCH HenocpeACTBeHHO B03ne ~3Y B rOAOCKonlll4eCKIIlX
 

ati)
.",Jotl,w ~ W'MI\I\AAMOAynHx 11I IIlMe~T ~1Il$poBoe ynpaBneHlIle YCTaHoBKo!:1 BWXOA ~ t & coéllI StA-2000il!iHoro HanpH)f5eHIIlH /"211 I. E1!1~lil ~'I ~ 
svn - 6nOK ynpaBneHIIlH BWCOKOBonbH~MIIl npe06paaOBaTenHMIIl Ha

npH)KeHIIlH AnH rOAOCKonlll4eCKIIlX $3Y IUBn/. Per yrnrpye r 
BW~OAHoe HanpHmeHlIle Ha 256 UBn B npeAenax OT -300 AO 
-2560 B Ic IIlHTepBanOM 10 BI no KOMaHAe 3BM. 

6KW - 6noK KOHTponH WYMOB ~3Y. nepllloAIIl4ecKIIl cKaHlIlpyeT rOAO i I i It IEI&I i ~! I i Iâ I! I~I ~ I~ I I r AqnvAAPO-t\S6CKonlll4eCKIIle ~3Y 11I co06~aeT 3BM, COOTBeTCTBY~T nlll c06

CT~eHHwe WYMW Toro IIlnlll IIlHOrO 03Y YPOBH~, 3a$IIlKClIlpOBaH

HOMY B npo~ecce HanaAKIIl rOAOCKona. nplll AnlllTenbHOW
 
3KcnnyaTa~1Il1ll ~3Y nOA nOCTOHHHWM HanpHmeHlIleM ero C06CT <.
 

BeHHwe WYMW cTa6I1lnIll3I1lpY~TCH, n03TOMY AnH C~IIlHTlIlnnH~1Il0H

?>AAE.P)v"\<'t.\Horo rOAOCKona, pa60Ta~~ero B KOOPAIIlHaTHqM pemlllMe,
 

KOHTponb YPOBHH WYMOB ~3Y HBnHeTCH YA06HWM 11I AOCTa~ .'
 N,I' 
~~~~~ ~ ~al:i ........,. ...T04HO 3$$eKTIIlBHWM cnoc060M nOAAepmaHIIlH xapaKTepHCTIIlK a~ ~...~ ,;,t't.;, cft.;, m 'IâIàco&OláAeTeKTopOB B 3aAaHHWX npeAenax. U) tàlD c-.~ N INN\'oi('oi C" ~m«:'01t"i ~ 

uno - ~1Il$pOBaH naMHTb oC~lIlnnorpa$a. npe06pa3yeT ClIlrHan B '" 
~1Il$pOBO~ KOA, nOMHIIlT AO 256 TaKIIlX KOAOB; oey~ecTBnHeT
 
neplllOAIIl4eCKoe CKaHlIlpOBaHlIle naMHTIIl, AeKOAlIlpOBaHlIle 11I
 
BWAa4Y ClIlrHana Ha 3KpaH oC~lIlnnorpa~a - T.e. MHorOKpaT


" uoe aocnpoaaeeneaae OAHamAbl 3anlllcaHHO~ OC~IIl.nIl0rpaMMbl.
 

Hcnonb3yeTcH c oC~lIlnnOrpa$oM cl-82 AflH BIIl3yanbHoro PHc.12. BnoK-cxeMa 9neKTpo~HKH ynpaBneHHH H perHCTpa

KOHTponH BpeMeHHo~ MakpoCTpYKTYPW nY4Ka 4aCTIIl~. ~HH YCTaHOBKH CMC /o603HaQeHHH CM. B TeKCTe H B YKa


3aTene K PHCYHKY/. 

22 23
 



,I
 

AC - aHanOrOB~~ CYMMaTOp. Hcnonb3yeTcR AnR B~paBH~BaH~R TARGET EMPTY * MONITOR 20034 * TRIGGéR 20034 ai 
~Mnn~TYA 

I cji, Dl' 

C~rHanOB co 
D 2 ~ r 1. 2 I . 

C4eT4~KOB, ~Me~~~X HeCKOnbKO ~3Y 
npo~~nb nYYKA B nnOCKOCT~ B 

PRA 3neKTpOHH~X YCTPO~CTB BcnOMoraTenbHoro Ha3Ha4eH~R, BXY 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
~n~ pa60Ta~~~x He3aB~C~MO OT 3BM, Ha p~c.12 He nOKa3aH. C~Aa 

OTHOCRTCR: KOMnneKT B~COKOBonbTH~X B~npRM~Tene~ 6CB-5 ICTaH
AapT B~WH~I AnR n~TaH~R ~3Y AeTeKTopOB Tp~rrepHoro KOMnneKca 
~ C~CTeMbl (J>OpM~pOBaH~R InY4Ka"; np~60pbl AnR onepa t aauor-o 
oTo6pameH~R COCTORH~R annapaTYP~ no napaMeTpaM, He npeAYCMOT
peHH~M PYT~HHO~ npoueAYPO~ KOHTponR, a TaKme AnR ynpaBneH~R 

pa3n~4H~M~ (J>YHKU~OHanbH~M~ 3neMeHTaMM YCTaHOBK~ CMC ~ MarH~TO

onT~4eCKo~ C~CTeM~ KaHana 4B. 
npeACTaBneHHaR Ha p~c.12 C~CTeMa per~CTpau~~ YCTaHOBK~ CMC 

(J>YHKU~oH~PyeT cneAY~Ll.l~M 06pa30M. C~HXPOH~30BaHHble ~Mnynbcbl 

co Bcex ~3Y npeo6p~3Y~TCR B CTaHAapTH~e nor~4eCK~e c~rHan~ 

NIM ~ nocTyna~T B 6nOK~ KP011; a c~rHan~ c AeTeKTopOB, BKn~

4eHH~x ~ nor~4eCKY~ (J>opMyny MOH~TOPA ~ TPHrrEPA - KpOMe Toro, 
Ha BXOA~ 6nOKOB 60C, 60C2 ~ 2YC. no B~pa6oTKe TP~rrEPA COCTOR

16 : 
15 : 
14: 
13: 
12 : 
11 : 
10: 

9: 
8: 
7: 
6: 
5: 
4: 
3: 
2: 
1: 

, 
3 
+ 
, 

, 
3 
4 

,+ 
+ 
5 
+ 
+ 

3 

, 
3 
3 
6 
+ 
3 

, 

, 

, 

, + 
3 

, 
3 
4 

, 
3 
3 
3 
, 
3 

12 
38 
21 

8 
6 

4 
+ 

4 
5 
5 
8 
8 

14 
39 

110 
94 
34 
15 

6 
3 

9 
5 

13 
15 
26 
78 

189 
191 

97 
35 
13 
15 

8 
7 
3 

, 
9 

11 
26 
23 
59 

169 
373 
408 
223 

82 
33 
14 

5 
9 
5 

10 
16 
17 
33 
35 

128 
306 
641 
651 
439 
152 

53 
29 
20 
18 
10 

11 
19 
29 
38 
55 

169 
394 
724 
786 
485 
207 

83 
36 
26 
1,3 
10 

6 
26 
15 
42 
75 

164 
347 
625 
648 
446 
176 

73 
41 
24 
19 
27 

10 
27 
18 
29 
64 

148 
301 
460 
479 
367 
166 

70 
32 
23 
17 
12 

8 
14 
16 
30 
44 

116 
234
34 O 
326 
273 
123 

60 
35 
20 
12 
16 

11 
14 
15 

9 
43 
99 

146 
172 
170 
165 
109 

48 
19 
19 
15 

7 

6 
9 
8 

18 
22 
57 
70 
~3 
73 
63 
64 
28 
13 
12 
14 

6 

4 
10 

7 
8 

14 
25 
32 
31 
34 
28 
30 
21 

9 
9 
7 
4 

4 
5 
3 
7 
7 
+ 
5 
8 
6 
4 
3 
5 
6 
+ 
+ 
6 

, 
+ 
3 
3 

+ 
3 
4 
5 
3 
4 
4 
4 
3 
3 
4 

HHe per~CTpOB KP011 3aHOC~TCR B naMRTb 38M, ~rpa~Ll.lY~ ponb 
6Y(J>epa. anR ~306pameHHO~ Ha p~c.4 KOH(J>~rypaU~~ cneKTpOMeTpa 
06beM 5y(J>epHO~ naMRT~ AonYCKaeT per~cTpau~~ AO 250 C06bIT~~, TARGET EMPTY * MONITOR 15826 * TRIGGER 902~ 6/ 
ct>opMaToM 24 
TenR 1- 300 

16- pa3pRAHblX cnoaa KamAoe, aa OA~H c6poc YCKOP~
Mc/. B npOMemYTKe MemAY c6pocaM~ cOAepm~Moe 6y

npOQl ~ n b nYYKA B nn OCKOCT~ B 

ct>epa nepen~C~BaeTCR Ha MarH~THY~ neHTY. 
KOMnneKC MaTo6ecne4eH~R AnR üN-LINE o6pa6oTK~ nocTyna~Ll.le~ 

~Hct>opMau~~ n03BonReT HenpepblBHO KOHTpon~pOBaTb npouecc Ha
KonneH~R CTaT~CT~K~ no 3aAaHHOMY Ha60PY Ha~6onee nOKa3aTenb

BXY 

16 ': 
15 : 
14 : 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

OCHOBH~e npoeKTH~e xapaKTep~CT~K~ YCTaHOBK~ CMC-MfY: 
06naCTb ~3MepReM~X yrnoB 3M~CC~~ BTOp~4H~X In~A~PY~Ll.l~xl 

4aCT~Lt ~3 M~weHIIl tt: 0 0 
~90 o • 

YrnosaR anepTypa cneKTpOMeTp~4eCKoro nne4a,~ : ±lD MpaA 

3. XAPAKTEP~CT~K~ cnEKTPOMETPA 

HblX napaxe rpoe . 13: 
12 : 
11 : 
10: 

9: 
8: 
7: 
6 : 
5: 
4: 
3: 

, .'+ 

, 

, 
+ 37155231282236157 59 
.136448768928827544231 

68 233 429 555 285 360 162 
6 23 .52 75 6O 56 15 

+ 

, , 
, 

Ino xr, ± 5 MpaA Ino Y I . 2: 
Yron OTKnOHeH~R 4aCT~U B MarH~Te ~: 507150 MpaA /IIlHTep 1: 

aan ~3MepReMb1X ~MnynbcoBPL: 11,070,3/Po*l. PHC. ] 3. IIon'epeqHblH rrpoóarn, "ecTecTBeHHoro" / a/ H 
"C<pOpMHpOBaHHoro" /61 nytiKa npoTOHOB BõnH3H MHmeHH 
lp;aHHble ON-LINE-oõpaõoTKH/. UmpPbl YKa3bIBalOT qHCnO 

* B "cTaHAapTHoH" reOMeTpHH rrpa Po.s 
MeTpw MOEHO BapbHpOBaTh B H3BeCTHWX 
HHfl KOHqJHrypaI.J;HH rOAOCKona H pe)KHMa 
ManIHTa. 

la r'3B/ c. YKa3aHHble napa
npeAenax 3a CqeT H3MeHe
pa60TbI aHanH3HpYIOII~ero 

I 

qaCTHI.J;, npomeAillHx qepe3 Ka~ylO H3 256 flqeeK pa3Me
pOM 4x4 MM B nnockOCTH xy ceKI.J;HH B rOAOCKona. Unfl 
HarnflAHOCTH I.J;H!PPbl O,] H 2 H30ÕpaJKeHbI 3HaqKaMH ".", 
"," H "+" COOTBeTCTBeHHO. 

24 
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PHc.14. AnnapaTYPHaH ~YHK~HH TpHrrepHoro KOMnneKca N~eTeKTopOB ((~), paCCqHTaHHaH p;nH C.~.H. pp-CTonK MArH~ B~\04EH I 5/4000 ~ ~, ~HOBeHHH npH ~o = 9 r3B/c H n = I. TIYHKTHP - Hgeanb

HaH annapaTypHaH !PYHK~HH IAITH aKCHanbHO-CHMMeTpHq

nor-o "rnmneaor-o ne r-exr-opa" I. fHCTorpaMMbI - yr'rroasre
 

1 <IN - 3000 
pacnpezrerrenaa nHBHeBbIX qaCTH~ N' ---=- . d~, npn pa3

d~
 

Ôq";, O,95'±O,007MpagnHqHOH MHOlKeCTBeHHOCTH n = n.s - 1, no c-r-poenasre no (~ ,03 ':t 0,00 B)Mp an 
-11'.......+-1....1 •..-- !PoTo3MynbcHOHHbIM gaHHhIM ripa 9 r3B/2/. I130TponHoe 2000 ~"'~IHI4-4-, (6'p~c~:o 0,93 Mpag) 

yrnoBoe pacnp~geneHHe H305paIKeHo nonOBHHKOH CHHyCO

HgbI H3 TOqeK.
 

.(000 

T04HOCTb ~3MepeH~H yrnoB e ~ ~ He xyme 1 MpaA. 
Anep r ypa Tp~rrepHo~ C~CTeMbl AeTeKTopOB. /).~ : ± 670 MpaA 138 °I 

no X ~ y. B n.C.K. Inp~ MaKCMManbHO pa3AB~HYTO~ ~enM 3TO np~
I , 'i i 

40-to 
~ I i ~'i I ir,. ,i' I l:"l 

o 
U I f ii"'1 

i 

f!Ji' ,6n~3~TenbHO COOTBeTcTByeT 190 ± 45/ 0 B c I u . VI. AnH PP -CTonKHO -"O bOMpagBet-il-1H,. CM. puc , 14/* . 
P~c.13-20 Aa~T npeACTaBneH~e o TOM, KaK 3TOT npoeKT pean~30

PHc.15. AnnapaTypHoe pa3pemeHHe.cneKTpOMeTpa CMC noBaH Ha npaKT~Ke. Ha p~CYHKax np~~eAeH~ npeABapVlTenbH~e pe
yrny p~cceHHHH B MHmeHH. e lal H no yrny nOBopOTa B aHa

3ynbTaT~ ~3MepeH~~ Ha B~BeAeHHOM nY4Ke npOTOHOB c VlMnynbcoM I' 
ITH3HpyromeM MarHHTe ~ 15/, H3MepeHHoe Ha nyqKe npOTOHOBPo = 9 r3B/c. 

I 

c m-myrrs cox 9 r3BI c. KpHBbIe - 'pacue-rmre o~eHKH gnH 
"cTaHgapTHoH" reOMeTpHH.

*CM~CHOCKY Ha cTp.24. 
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P~c.15 XapaKTep~3yeT yrnoBoe ~ ~MnynbcHoe pa3peWeH~e YCTa-' 
HOBK~ CMC. H3MepeH~R B~nOnHeH~ Ha nYCTO~ M~WeH~ B nOnOmeH~~ 

cneKTpOMeTp~4eCKOrO nne4a BAOnb nY4Ka /0 = 0/. H306pameHH~e 

Ha p~c.15 Kp~B~e OTHOCRTCR K paC4eTH~M O~eHKaM Om~AaeM~X 3Ha
4eH~~ CpeAHeKBaApaT~4HOrO OTKIlOHeH~R a,f) \11 G nOnY4eHHblM aHa

cP 
, 

Il~T~4eCK~ c Y4eTOM reOMeTp~~ AeTeKTOpOB, MHOrOKpaTHOrO KYIlO
HOBCKOrO paCCeRH~R 4aCT~~ B C~~HT\IIIlI1RTOpaX ~ B03Ayxe, a TaKme 
~OHa OT ynpyr~x ~ Heynpyr~x RAepH~x B3a~MOAe~CTB~~ B Be~eCTBe 

BAonb Tpacc~ cneKTpOMeTpa ~ cnY4a~H~x cOBnaAeH~~ c~rHaIlOB, 

oõycnoaneuaux orpau..... 4eHHblM 6bICTpOAe~CTB~eM 3IleKTpOH~K~ per~

CTpa~~~. 

KOOPA~HaTbl BepW~HbI B3a~MOAe~CTB\IIfI onpeAenRIOTCR ~3 ytIlOB~R 

M~H~MYMa paCCTORH~R r Me>KAY TpaeKTOpVlRM\II nepB~4HO~ ~ pacceaa
HO~ 4aCT~~. o T04HOCT~ nOKan~3a~~~ BepW~Hbl MomHO CYA~Tb no 

min pnc , 16, rAe nOKa3aHO pacnpeneneuae no r AnR peKOHCTPY~PO
BaHH~X C06~T~~, nonY4eHHoe c anIOM~H~eBO~ M~weHblO B ~HTepBane 

yrnoa 3M~CCI1~ e 32 ±10 Mpa,q / <(»:::. 27 MpaA/. 
Te me C06bIT~R npencraaneaa Ha pHC. 17 B B~Ae pacnpeneneuaa 

T04eK 3M~CC~~ BTOp~4H~X /IlHA~PYIO~~X/ 4aCT~~ no Z-KOOPA\IIHaTe. 
B~4TeH $OH Ha nycTo~ M~weH~ - B OCHOBHOM, 3TO B3a~MoAe~cTB~R 

B C~~HT~nIlRTopax ceK~~~ B ~ T rOAOCKona. B OKpeCTHOCT~ Ha4aIla 

N 

2000 

-ooo 

......., m1T\
 
o 2 li 6 g -\0 ;\2 MM, r 

PMc.16. PacnpegeneHHe no BenHtlHHe MHHHManbHoro paCCTOfl
min HHfl r Me~y TpeKaMH nepBHtlHOH H BTOPHtlHOH /nH,IJ;HPYW

~eH/ qaCTHIJ;, npH peKOHCTpYKIJ;HH BepmHHbI B3aHMop;eHCTBHfl. 
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PHc.17. PacnpeAeneHHe no Z-KOOPAHHaTe peKOHCTPYHPOBaH
HbIX TOtleK 3MHCCHH BTOPHttHbIX /nHtiHPYIOri(HX/ tlaéTHIJ;, H3
MepeHHoe B HHTepBane vr'rroa () 32 ± 10 MpaA / <8> =27 MpaA/ 
c anlOMHHHeBOH MHmeHblO B TOtlKe Z = O, s a BbItleTOM .poHa. 
Kpaaaa - O)KHp;aeMOe pacnpeAeneHHe, COOTBeTC'fBYIOm;ee 
paCtleTHOH ouenxe Q O na pnc ,l Se:' 

KooPA~HaT /-10 CM ~ Z ~ + 10 CM/, rAe nOMelJ.4aeTCR M~weHb, BKIlaA
 
$OHOB~X C06~T~~ He npeBocxoAHT 1%.
 

P~c.19 cIleAyeT paCCMaTp\llBaTb KaK Ká4ecTBeHHYIO ~IlIlIOCTpa~H~ 

pa6oT~ cneKTpOMeTpa 8 ~eIlOM ~ Tp~rrepHoro KOMnIleKca AeTeKTO
pOB B 4aCTHOCT~. Ha' p~CYHKe nOKa3aHbI ~MnYIlbCH~e cnexrpu no
Ilom~TeIlbHO 3apRmeHH~X BTOpH4H~X /Il~A~PYIOIJ.4""'X/ aAPOHOB~. ~3
MepeHH~e nOA yrIloM <OL>=27 MpaA AIlR ~HKIlI03~BHO~ peaK~~~ 

pAI -. L+ + X /1/ ~ nOIlY~HKIlI03~BHO~ peaK~~~ pAl-. L+ + TT 
iO (.,., ) + X 

/2/ npa .,., = 210 MpaA ..... Po = 9 rsa/e , ' 
H306pameHHaR Ha p~c.19 Kp~BaR npeACTaBIlReT cneKTp AIlR peaK

~~~ /1/ npH Po = 19,2.r3B/c H () = 12,5 MpaA - T.e. Y 060HX 
~HKIlI03~BH~X cneKTpOB /np~ 9 r3B/c ~ 19,2 r3B/c/ KamAOMY 
x = PL/Po COOTBeTCTBYIOT npH6Il~3~TeIlbHo OAHHaKOBble 3Ha4eH~R ~. 
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d~õ/dQdPf 6/( cp- r3B/c) 
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I	 I o-I. 
0,8S 0, co O,9S -1,00 ~'l05 ~ 

PHc.18. HnnIDcTpa~HH HCKa~eHHH crreKTpa nHAHpYID~HX 

agpoHoB 3a CqeT OrpaHHqeHHOH TOqHOCTH H3MepeHHH HM
rryrrs ca • KpHBaH 1 - HCXOgHblH crrex rp /peaK~HH 

pp .... PL + X npa Po = 19,2 f3B/c/ 16 / / ; KpHBaH 2 
KaK 3TOT crreKTp BwrnHgHT npH U = 0,02.x 

Kpl;1BaR nocrpoeua no AaHHblM 3KCnepl;1MeHTa /16/1>1 aanaer ca CYMMOi:1 
Al;1<l><l>ep~H4l;1anbHbIX Ce4eHl;1i:1 Anfl l;1HKnI03l;1BHbIX KaHanOB p.AI .... p l;1 
pAI -+ 17+, npl;14eM ceueaue r euepauaa 17+ YMeHbweHO nponopuuo-
HanbHO COOTHOWeHl;11O MemAY cpeAHei:1 MHomeCTB~HHOCTb~ <o +>17
npl;1 9 f3B/c l;1 19,2 f3B/c /YMHomeHo Ha 0,7/. KpoMe Toro, Anfl 
YAo6cTBa cpaBHeHl;1f1 cnexrp npn 19,2 f3B/ c l;1CKYCTBeHHO "paa
Masa~1 COOTBeTCTseHHO <l>aKTl;14eCKoMY l;1MnynbcHOMY pa3peWeHl;11O 
YCTaHOBKl;1 CMC. B03Hl;1KalO~ee l;1s-sa 3Toro l;1CKameHl;1e cneKTpa 
Hal;16onee cy~ecTBeHHO TaM, rAe l;1CTl;1HH~i:1 cneKTp l;1MeeT Hepery
nflpH~i:1 xapaKTep - T.e. B caMoi:1 mecTKüi:1 4aCTl;1 cneKTpa no6nl;1
SOCTl;1 OT ynpyroro nl;1Ka /cM.pl;1c.18/ .." 

~26/dQdP, 6/( CP'F3B/c) 

.:
 

.(01 r 
-pAl •.~ -T'X 

1 o~ 
1 ,..... ."j n"''''1 

+ 
~ ...... 

". 
,/ 

O./-:j ://r 
",,"
(pp+C +X~) 

~. 
,I I
OIO(~ l~ . f.?
( I i I I I I I 

0,2 0,4 0,6 0»8 1)0 x=- ç~I	 o 

PHC. 19. Hsmyrrscnue cnex rpsr nHgHpYID~X anponon,
 
H3MepeHHble na YCTaHOBKe CMC 'npn Po = 9 f3B/ c:
 
o - HHKnID3HBHbIH cnexTp : P ~AI -+ L+ + X. /1 / I
 

+	 _ "rreynpyr-aã" cnexrp t p:AI ~L+ + 17±OCll) + X, /2/'.
 
(fi = 210 xpan)
 

KpHBaH - HHKnID3HBHbIH cnercrp p.AI -+ L+ + X npn
 
19,2 f3B/ c, rrorryxenasiá H3 namtux pa60Tbl/ 16 / H COB


Me~eHHbIH B TbqKe x = 0,8 co cnex'rpox /1/. CTpenKoH
 
rrOKa3aHa rpaHH~a H3MepH~MoH o6nacTH rrepeMeHHoH x.
 

~HKnI03l;1BH~i:1 cneKTp npl;1 9 f3B/c RBnReTCfI pe3ynbTaTOM Heno
cpeACTBeHHoro l;13MepeHl;1f1, 6e3 KaKl;1X-nl;150 nonpaBOK, l;1 OH npOCTO 
COBMe~eH c KPl;1BOi:1 AnR 19,2 f3B/c B np0l;13BOnbHO B~6paHHoi:1 
T04Ke x'= 0,8. npl;1 TaKoi:1 HOpMl;1pOBKe o6a cneKTpa npaKTl;14eCKl;1 
COBnaAalOT Ha npOTRmeHl;1l;1 Bcei:1 l;1SMepeHHoi:1 06naCTl;1 x - T.e. 
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</J(X)= N1NEL/N1NCL 

..t,Ü 

n=5 
n-=.4 

- ----- - --- n'=3---1

0,5 

rllm,n + ~ . 
'r ~ '*_ ~_ ~,_ -;.__ ._ 

--- -'9 'lIt 8 ~ 
n=2 

'-- - - ---- - ~~-- TI=:-1 

tl - "pCO -l'Al [«à] 

• - pPb 

0,2 0,4 O~6 1- 0:8 I. ~~o  .cc 
PHC. 20. Coo-raourerme Me)Kgy HHKnlO3HHHbIM H "neyrrp yr-ai-r" 
cnex-rpaaa npn Po = 9 r3B/ c H3 pHC. 19, rjJ( x) 

= NineI (x)/N incl (x), KaK cPYHKIJ;HH X = PL/PO ' TIYHKTHP 
:·n~<"14eHlUI r eoxe-r-pnve cx or-n cPaKTopa <O>n AJlH Pé!.3HOH 
MHO)KeCTBeHHOCTH qaCTHIJ; cOrrpOBO)KgeHHH n, BWqHCneHmre 
c yqeTOM annapaTYPHoH cPYHKIJ;HH TpHrrepHoro KóMnneKca 
~eTeKTopoB H· yrnoBoro pacnpegeneHHR nHBHeBWX qaCTHIJ; 
ICM. pHc.14/. 

coananaor no ~opMe: a6COI1!OTHble 3Ha4eHI'1R ce4eH~~ d ~ /d ndP Ha 
pl'1c.19 OTHOCRTCR co6cTseHHo K ~HKIl~3~BHOMY cneKTpy np~ 

19,2 r3B/c. 
$opMa nOIlYI'1HKIl~3~BHoro cneKTpa /2/ - cneKTpa Il~A~PY~~I'1X 

aAPOHOB L+ c conpOBO>KAeHl'1eM 1'13 MI'1WeHI'1 - cy~ecTBeHHO ~HaR. 
04eBI'1AHOe pa3Ill'14~e COCTOI'1T B QTCYTCTBI'1I'1 ynpyror~ n~Ka np~ 

x- 1. OAHaKo nOMI'1MO ~~3~4eCKI'1X npl'141'1H /oT6op saBeAOMO Heynpy
r~x B3a~MoAe~cTB~H/, Ha ~opMe cneKTpa /2/ B 3Ha4~TeIlbHo~ CTe
neHI'1 CKa3~BaeTCR reOMeTpl'1R Tpl'1rrepHOro KOMnIleKca AeTeKTopOB. 

nOKa3aHHaR Ha p~c.14 annapaTYPH~R ~YHK~~R (~) np~BOA~T 
K reOMeTp~4eCKOMY ~aKTOPY o n ~ /1 - 0,58 n/ AIlR CIlY4aR p0>KAe
H~R n HeKoppeIl~pOBaHH~X 4aCTK~, pa3IleTa~~~XCR ~30TponHO B 
c.~.~. PP-CToIlKHoBeH~R np~ Po = 9 r3B/c. ~opMYIla Tp~rrepa 
Tpe6yeT HaIl~4~R 6~cTporo 3apR>KeHHOrO aAPOHa L+ B rOAOCKon~
4eCK~X ceKLp"RX T, S ~ P cnexrpoaerpavecxoro nneua YCTaHOBK~, 
n03TOMY peaK~~~ c nepeaapamcoã nY4Ka T~na P -+ nL :+ rr+ ~CKI1IO

4a~TCR /peaK~~R p -+ n + rrt ~MeeT npa x ~ 0,8 Ha ABa nopanxa 
MeHbwee ce4eH~e/. ~Ha4e rOBopR, eCIl~ OTBIle4bCR OT nepe3apRA
K~ M~weH~ pn -+ P L(n + n -) ~Il~ PP -+ PL(n + rr+), MHO>KeCTBeHHOCTb 
6~CTP~X 4aCT~~ conpOBO>KAeH~R B AaHH~X YCIlOB~RX AOIl>KHa 6~Tb 

He MeHbwe ABYX: P -+ P L + rr+rr- ~Il~ P -+ PL + (rrO -+,2y). CIleAO
BaTeIlbHO, ~30Tpon~R 3M~CC~~ BTOp~4HbIX 4aCT~4 BC. u . ~. PP 
CTOIlKHOBeH~R COOTBeTcTByeT M~H~MaIlbHOH 3~~eKT~BHOCT~ per~CTpa

~~~ Heynpyroro C06bIT~R l/; min = O2 .::'0,66. ~ 
Ha caMOM AeIle yrIloBoe pacnpeAeIleH~e Il~BHeB~X 4aCT~~ np~ 

Po = 9 r3B/c, Aa>Ke B cpeAHeM, He ~30TponHO /cM.r~cTorpaMMbl 
Ha p~c.14/, ~ np~ H~3KoH MHO>KeCTBeHHOCT~ Bo3MO>KHa KoppeIlR~~R 
Me>KAY 4ácT~~aM~ KaK no ?3~MYTaIlbHOMY, TaK ~ no nOIlRpHOMY 
yrIlY. KpOMe Toro, peaK~~H c nepe3apRAKO~ HYKIlOHa B RApe-M~
weH~ np~CYTCTBymT np~ caM~X pa3H~X x/9 / . B pe3YIlbTaTe 3Kcne- . 
p~MeHTaIlbHO Ha6IllOAaeMaR AOIlR "Heynpyr~x" C06bIT~H t/J (x) OT non
Horo ~HKIl~3~BHoro cneKTpa OKa3blBaeTCR np~ 60IlbW~X x /BHe yn
pyroro n~ Ka/ cyutecr seaao H~>Ke t/J min, KaK 3TO B~AHO ~'3 puc . 20. 
ECIl~ op~eHT~pOBaTbCR Ha oue-nca 3Ha4eH~H <O> n ,noIlY4eHHble c 
Y4eTOM cpeAH~X yrIloB~x pacnpeAeIleH~H AIlR pa3H~X n Ha p~c.14 

/noKa3aHo nYHKT~pOM Ha p~c.20/, ~3MepeHHaR BeIl~4~Ha t/J(x) 
B ~HTepBaIle ~,85 ~ x < 0,95 COOTBeTcTByeT MHO>KeCTBeHHOCT~ 
n = 1. 

TaK~M o6pa30M, AIlR a6C0I1IOTHO~ HOpM~pOBK~ ce4eH~~ B Heynpy
r~x KaHaIlax Heo6xoA~MO AOCTaT04HO nOAPo6HO ~CCIleAOBaTb nOBe
AeH~e annapaTYPHoH ~YHK~~~ Tp~rrepHoro KOMnIleKca, KOTopaR 
B o6~eM CIlY4ae 3aB~C~T OT MHor~x napaMeTpoB, B 4acTHocT~, 

OT T~na peaK~~~ ~ o6IlacT~ K~HeMaT~4eCK~X nepeMeHH~X. B paMKax 
y3KO 3Mn~p~4eCKoro nOAXOAa COOTBeTcTBy~~ee ~CCIleAOBaH~e MO
>KeT 6~Tb B~nOIlHeHO pa3H~M~ cnoco6aM~. Ha~6oIlee o4eB~AH~H 

nYTb - npoBeAeH~e cne~~aIlbHo~ cep~~ ~3MepeH~H c ~3MeHReMo~ 

KOH~~rypa~~e~ AeTeKTopOB Tp~rrepHoro KOMnIleKca, T.e. Heno
cpencraeuuoe Ha6IlIOAeH~e nOBeAeH~R ~YHK~~~ O(x,~) c nocne
Ay~~eH 3KcTpanoIlR~~eH nOIlY4eHHo~ 3aKOHOMepHOCT~ K ~ = O. 

OTMeT~M B 3aKIl~4eH~e, 4TO ~~3~4ecKaR 3aAa4a 3Kcnep~MeHTa, 

KaK OHa C~OPMYIl~poBaHa B pa3AeIle 1, He Tpe5yeT, Boo6me rOBopR, 
o~eHK~ a6coIlIOTH~X ce4eH~~, a TOIlbKO ~x COOTHoweH~R Ha pa3H~X 

RApax. ~H~M~ CIlOBaM~, onpeAeIleHH~e B~BOA~ MorYT 6~Tb nOIlY4eH~ 
Ha OCHOBaH~~ OTHOC~TeIlbH~X ~3MepeH~H, AIlR KOTOP~X Heo6R3a

32 33 



TenbHO T04HO 3HaTb ace OC06eHHOCT~ nOBeAeH~R reOMeTp~4eCKOrO. 

~aKTOpa O(X, ~). TeM He MeHee cneAyeT ~MeTb B B~AY B03MO~Hoe 
HecoBnaAeH~e 3Ha4eH~~ G(x.~) An~ pa3Hblx RAep, 06ycnoBneHHoe 
HeKoTop~M pa3n~4~eM MHomeCTBeHHOCT~ ~ yrnoB~x pacnpeAeneH~~ 

nHBHeB~X 4aCT~4 /cp.AaHH~e AnR C, AI ~ Pb Ha p~c.20/. n03TOMY 
AeTanbHM~ aHan~3 3Kcnep~MeHTanbHo~ ~H~opMa4~H Bce paSHO co
npR~eH B KaKo~-To CTeneH~ c Y4eTOM 3$~eKToB, BKnaA KOTOp~X 

OTHOC~TenbHO He8en~K, HO B KOHe4HOM C4eTe 3aB~C~T OT A~Ha
M~K~ B3a~MoAe~cTB~R. 

HMEHHO~ YKA3ATEnb 
CTAHnAPTH~X 6nOKOB KAMAK /K p~c.12/ 

263-122 - 6nOK ~3' 2 3aAepmeK. Hcnonb3yeTcR AnR C~HxpoH~3a~ 

4~~ c~rHanOB c AeTeKTopOB. 
83un-393 - 6nOK ~3 8 3apRAOBO-4~~pOB~X npe06pa30BaTene~ [Ei]. 

Hcnonb3yeTcR AnR aMnn~TYAHoro aHan~3a c~rHanOB 

c ~3Y Inp~ pa60Te c MHor03apRAH~M~ 4acT~4aM~/. 
KH-031 - HHTep$e~c AnR CBfl3~ MarH~TO$OHOB H30T-5003 c 

3BM [E5]. 
KK - Kpe~T-KoHTponnep AnR CBR3~ Kpe~Ta KAMAK c 3BM. 
KP-O 11 - 16-BxoAoB~~ per~CTp AnR 3an~c~ ~H~opMa4~~ B 

3Bt1 [E61 6nOK B 1-~ CTaH4~~ "Kpe~Ta r-onocxonoa" 
~cnonb3yeTcR AflR cnyme6Ho~ ~H~opMa4~~ /B~A npe
pblBaH~R - Ha4ano, KOHe4 uuxna , C06bIT~e; HOMep 
M~weH~/. OCTanbH~e 6nOK~ cny~aT AnR 3anHC~ B 3BM 
COCTORH~R AeTeKTopOB B MOMeHT nORBneH~R TPHrrEPA. 

KC-014 - 6nOK ~3 4-x AeCRT~4H~X C4eT4~KOB c ~HA~Ka4~e~ [E~. 
Hcnonb3yeTcR AnR B~3yanbHoro KOHTponR pa60T~ 

AeTeKTopOB. 
KC-018 - .necRT~4Hbl~ C4eT4~K c ~HA~Ka4He~ [E7]. Hcnonb3yeTcR 

AnH B~3yanbHoro KOHTponR ~HTeHC~BHOCT~ nY4Ka. 
4P4-132 - Pa3BeTB~Tenb C~I-HanOB [E2]. 
4C3-145 - 6nOK ~3 ·4-x CMeC~Tene~ [E2]. Hcnonb3yeTcR AnR CMe

WeH~f1 ynpaBnR~~~X MeTOK Ha BXOAe KP-Oll /ceneKTo
pa	 npep~BaH~~/, ~ TaKme KaK CYMMaTOp 6noK~poBOK 

pa3Horo T~na ADR 60C'a. 
2C4-415 - 6nOK ~3 2-x 10Ó Mr4 24-6~THWX nepeC4eTH~X cxeM[E~. 

~cnonb3yeTcR AnR ~3MepeH~R ~HTeHC~BHOCT~ nY4Ka ~ 

4~cna MOH~TOpHWX ~MnynbCOB. 

4T2-3J2 - 6nOK ~3 4-x Ta~MepoB c PY4HO~ peryn~poBKo~ An~
TenbHOCT~ ~ 3aAepmK~ BwxOAHoro ~Mnynbca [E~.Hc

nonb3yeTcR AnR 3aAaH~R BpeMeHH~X ~HTepBanOB pa
60TW C~CTeM~ per~CTpa4~~ YCTaHOBK~ CMC /BpeMR .. 

11. 

Ha60pa CTaT~CT~K~, nponYCK~ Ha4ana ~ KOH4a c6poca, 
~OpM~poBaH~e MeTOK Ha4ana ~ KOH4a c6poca/. 

yn6-] 56 - YnpaBnReMbl~ nor~4eCK~~ 6nOK [E3]. Hcnonb3yeTcR B Ka
4eCTBe BcnOMoraTenbHoro ynpaBnR~~ero 3neMeHTa /AnR 
nporpaMMHo~ YCTaHOBK~ ~ c6poca 6noK~poBK~ B~pa60TK~ 

TPHrrEPA/. , 
2YC-147 - YnpaBnReM~~ 8-BXOAOB~~ cYMMaTop[E~. Hcnonb3yeTcR 

AnR ~OpM~pOBaH~R cneunansuoro "Heynpyroroll TPHrrEPA. 
8~3-113 - 6nOK W3 8 $OpM~poBaTene~ c~rHanOB. nopor~ peryn~~ 

PY~TCR OT 10MB AO 1 B, An~TenbHocTb auxonaoro ~M
nynbca - OT 10 AO 100 HC [E~.Hcnonb3yeTCR AnR npe06
'pa30BaH~R curaanoa c AeTeKTopOB !< CTaHAapTHblM YPOB,
HRM NIM. . 

6NTN-302 - npe06pa30BaTenb YPoBHe~ NIM-TTL~NIM[g2]. Hcnonb~ 

3yeTtR AnR npe06pa30BaH~R K CTaHAapTH~M YPOBHRM 
NIM KOAa HOMepa 'M~weH~ /6noK B "Kpe~Te ~OpM~poBa

Tene~"/ ~ C~Hxpo~t-1nynbca ycxoparena /6noK B "Kpe~Te 

rOAocKonoB II / . 

DD-081 - Dataway Display - ~HA~KaTOp Mar~çTpan~ /~HA~Ka4~R 

COCTORH~R W~H Kpe~Ta/ [POLON]. 
TI-500A - Teletype Interface - ~HTep~e~c AnR CBR3~ onepaT~B

Horo TepM~Hana c 3BM [POLON]. 
QS-401 - Quad Scaler - õnox ~3 4-x 20 Mr4 16-6~THblx nepe

C4eTHblX cxea , [POLON]. Hcnonb3yeTcR AJlR C4eTa 4~cna 

TPHrrEPOB pa3Horo T~na 3a c6poc YCKop~TenR. 

RTC-732A - Real Time Clock - Ta~Mep peanbHoro BpeMeHH 
[POLON]. HCnonb3yeTCR AnR ~HA~Ka4~~ TeKy~ero Bpe
MeH~, a TaKme B Ka4eCTBe TaKTOBoro reHepaTopa 4a
CTOTbl 1 Fu AJlR C~CTeMbl aBTOMaT~4eCKoro KOHTponR 
pa6QT~ AeTeKTopOB /6KW/. 

VC-058A - Voltage Converter - npe06pa30BaTenb HanpRmeH~R 

[POLON]. Hcnonb3yeTcR KaK ~CT04H~K nOCTORHHoro 
HanpRmeH~R +1 Z B AnR n~TaH~R õnoxoa l..lBn. 
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6enbaep-o 11. H. "' AP. 
3KCnepHMeHTanbHaR yCTaHOBKa 
"C~HHTHnnR~HOHHbiH MarHHTHbiH cneKTpoMeTp11 /CHC-HrY/ 

P1-87-591 

CHC-HrY - OAHonne4eao~ MarHHTHbiH cneKTPOMeTp c H3MeHReMoi1 reoMeTpHei1 -
aan~eH a aKcnnyaTa~H~ Ha YCKOPHTene 1183 OHRH.OcHOBHble aneMeHTbl ycTaHOBKH: 
MHOrOKaHanbHbiH C~HHTHnnR~HOHHbiH rOAOCKOn, HMe~HH KOOPAHHaTHOe paapeweHHe 
-1 MM, H CHCTeMa C~HHTHnnR~HOHHbiX H 4epeHKOBCKHX AeTeKTOPOB, KOTOpaR o6ec
ne4HBaeT OT60p Ha YPOBHe TpHrrepa COfibiTHH C 3aAaHHOH KHHeMaTHKOH. ~3H4e
CKaR nporpaMMa 3KcnepHMeHTa COCPeAOT04eHa Ha OC06eHHOCTRX $ParMeHTa~HH H 

nor~eHHR aAPOHOB B cy6oRAePHWX MaCWTa6ax, rAe MOryT Ha6nDAaTbCR ~KTbl, 
coxpaHR~e HenocpeACTBeHHbiH OTne4aTOK CTpyKTypbl aAPOHH3a~HH KBapKOB. 
B pa6oTe paccMoTpeHbl cne~H$H4eCKHe CTOPOHbl 3KcnepHMeHTanbHOro noAXOAa 
K npo6neMe H npeACTaaneHbl HeKOTOpble nOAPo6HOCTH nocTaHOBKH H TeXHH4eCKOM 
pean..aa~HH 3KcnepHMeHTa. 

Pa6oTa BblnonHeHa a 11a6opaTOPHH awcoKHX 3HeprHi1 OHRH. 

Coo6ui-~ro &CTIITJTI.l~Jl8P~WI IICCJie.IIO....,.. • .lly6aa 1987 

tJepeBOA aBTOpoB 

Be I 'zer L. I. et a 1 • 
Experimental Installation 
"Scintillation Magnetic Spectrometer" /SHS-HSU/ 

P1-87-591 

SHS-MSU - a single arm magnetic spectrometer with changeable geometry 
has been put into operation at JINR accelerator. The basic elements of the 
apparatus are: a multichannel scintillation hodoscope having coordinate 
resolution -1 mm; and an array of scintillation and Cherenkov detectors 
which inplements the selection, at trigger level, of events with preset 
kinematics. The physics programme of the experiment focuses on the featu
res of hadron fraqmentation and absorption on a subnuclear scale, where 
the observable effects would very 1 ike1y bear an immediate impress of 
quark hadronization pattern. The specific aspects of the experimental 
approach to the problem are considered, and some details on the design and 
technical realization of the experiment are presented. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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