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17 Kon
 1 I
 t I
 I
 II
 nbull
 PeA8tltTOp BBKonecona MatlteT T bullE Ilonexo bull
 l ~
 nOAnMC~HO B neva r s 180487 il cIlopMaT 60x9016 OcllceTHaA never s Y4 -H3A bullI114CTOB I J3 J
 oti 11 eA MH eHHbl1 MHCTMTYT RAepHblX
 MCCleAOB8HMI
 AYtiH8
 Kfg~ PI-87-239
 KOPPERHUraquoOHHYE HBREHH np cIgtPArMEHTAUraquo PERHTHBCTCKOro H~PA HEOHA-22 c MnYJIbCOM P0= 90 r3Bc
 ~HAMHKA 3Toro npOUECCA
 COTpYAHHQeCTBO AJIMa-ATa - Byxapecr - raTQHH8 shy
 ~y6H8 - ~YlllaH6e - Epeaaa - POCTOB -Ha -~OHY shy
 KOIllHQe - KpaKOB - ReHMHrpa~ - MOCKBa shy
 Taurxeur - T6MJIHCH - YJI8H -EaTOp
 Hanp aaneuo B )I(YPHaJl IIRA e p Ha R ltlJV13V1 Ka
 THpalll 620 3atlta3 38977 bull
 H3A8Tel1bctltH~ o TAel1 06~eAHHeHHoro HHcTHTyTa AAepwX Hccl1eAbB8HHH 1987Ay6Ha MoCtltOBCtltPH 0611aCTH
  CAKpaCHoa K~TonCTOD rcWa6paTOBa OtheAHHe~HblH l1HCTIo1TYT JlAepHblX HCCneAOBaHHH Ay6Ha
 HnAHADeeea 3BA~~ot ~H6y6HOBI A~ra~T~HOB r bull En~r6aeBa nEEpeMeH~O rCKanJl4KIo1Ha 3KKaHblrHHa AHCeHTHMOtildee~OB HR4acHHKoa HHCTHTYT $H3HKH BblCOKHX 3HeprH~ AH Ka3CCP AnMa-ATa
 HrH40K BTonop HXa~AYK
 UeHTpanbHblH HHCTHTYT $1013HKH 6yxapecT
 ~rneneXHH 66CIo1MOHOB neHHHrpaAcKH~ HHCTHTYT RAepHO~ ~H3Io1KIo1 AH CCCP raT4HHa
 BAneCKIo1H 4lH3It1KO-TeXHH4eCKH~ Io1HCTIo1TYT AH TaAllltCCP AYwaH6e
 AACanoMoB TaAHKCKH~ rOCYAapCTBeHHbI~ YHHOepCIo1TeT AywaH6e
 PAXowMyxaMeAoB TaAHKCKHH rOCYAapCTOeHHblH MeAH4HHC~Io1~ HHCTIo1TYT AywaH6e
 ~AABeTJlH BHKpH~JlH HAHapYTRH nTCapKIo1COeB B$CapKIo1CAH EpeBaHCKH~ $H31014eCKH~ HHCT~TyT
 AB6enoycoB A30BO-4epHOMOpCKHH HHCTHTYT ~eXaHH3a4HH CenbCKOrO X03AHCTBa POCTOB-Ha-AoHY
 CBoKagraven HKapa6oBa 3CHneacutew HToTosa YHHSepCHTeT KOWH4e 4CCP
 BBonbTep 6BoceK 3rnaAblW PXOnblHCKH HHCTHTYT RAepHO~ ~1013Io1KIo1 KpaKOB
 BAAHTOH4Io1K BA6aKaeB CA6orAaHoa BHOCTPOYMDB neHHHrpaACKIo1H nOnIo1TeXHIo14eCKIo1~ Io1HCTHTYT
 6r6orAaHoo BAnn~eB 3HConOsbeBa PaAlo1eabl~ Io1HCTIo1TYT 101M BrXnOnIo1Ha neHHHrpaA
 HHAAaMOBH4 BrnapHOHOSa HBHacneHHHKOaa rHOpnOBa HACanMaHOea HHTpeTbRKOBa cnXapnaMOB HH4epHRBCKH~
 ~1013H4eCKIo1H HHCTIo1TyT AH ccer HOCKBa
 YAA6Aypa3aKoaa AX6a6aeB EC6acOBa nH6eHryc AH6oHAapeHKO YrrynRMoa TnTpo~HMosa PYXonMaTosa rM4epHoa HHCTHTYT RAepHOH ~H3Io1KIo1 AH Y3CCP TaWKeHT
 AA6AyaMlo1noa WA6AyaMlo1nos CAA3Io1MOB craAlo1eaB KrrynaMoo A~YMaHOB HCnYK~4eaa ~Hlo1pxOAaesa BlUHaaOTHblH BHneTpOB EAPa09Hlia HWCaHAxaHOs nHCae4HIo1KOBa nn4epHoaa
 $1013Io1KO-TeXHIo14eCKIo1H Io1HCTIo1TYT AH Y3CCP TawKeHT
 HHKoCTaHawslo1nH T6HnHCCKHH rOCYAapCTBeHHblH YHIo10epCIo1TeT
 nC3PAaMGa PToroo ATYDAeHAOp HHCTHTYT 1PH3HKH H T6XHIo1KH AH MHP Ymui-60TtlPr I I
 I~ Bl3WIDIE
 ~parMeHTauKH OCTaTO~HUX ~ep - BaEHan COCTa~an C~OXHoro nposhy~ecca ~OH-H ~o-~epHoro B3aHMO~enCTBHff npH BHCOKEX aHeprHHX ITpRHRTO C~HTaTD ~TO RSMepeHRH OTHOCRT~DHHX ce~eHR~ Buxo~a paSRKqHHX OCKORXOB H ijX EMnyRbCHUX XapaKTepHCTMK ~aroT Henocpe~CTBeHHYID HH~pshy
 MaqKID o BepOHTHOCTRX 06pa30BaHHH R BQITHOBUX wy~ COOTBeTcTBymmRX HYKnOHHHX acco~~n BHYTPR ~a nnH aToro He06xo~HMO H3~aTD ~eshy
 liRe wparMeHTaqaH npH MHHHMallDHO B03MOHUX nepe~a~ax 3HeprHH-HMrrY~bca
 MP1 H81160JIee BHIO~HHe YCJIOBHff IIJIH aroro peaaasynrca RaK H3BeCTHO npH R8yqeHHH wparMeHT~ peJIJiTRBRCTCKHX anep-caepsnoa xoraa OTshyCYTCTBYDT KaKHe-~n60 noporoBHe ~eKTH npR perHcTp~ ee npO~YKOB
 B HaCTO~eM C006meHHH H3Ro~eHU pe3YRbTaTH MCC~e~OBaHKK Koppe~Hshy
 ~R MeJKI(Y npO~yKT8MH wparM8HTamm ccrarcxnoro aapa HeOHa-22 npH HMshyny~bce Po=4r r3Bo H8 HYKnOH HcnUTaawero Heynpyroe B3aKMO~eRcTBHe
 B ~epHOa 3MY~DCIDl H KX aaaxeaae )JlIli nOIDlMaHHH ~HH~WW 3TOrO nposhynecca aTa paoora -~aCTD KOMWIeKCHoro H3yqeHKK HeynpyrKX 22 Ne - ~epshyHliX coy~apeHHtl CBe~eHKK o MHOJKeCTBeHHOCTRX llgtparMeHT~ H CBOaCTshyBaX pacnpe~aneHHn nonepOllHUX aMnY~DCOB wparMeiToB B ~a6oacutepaTopHoR OHCshy~eMe KOOP~KaaT paccMaTpHB8jRcD HaMH B pa60Te r B nOCRe~ee BpeMH BWlCHWIOCD ( CM HanpHMep 231 llTO H3MepeHHHe B aToR cacreae xashypaKTepnCTHKH wparMeHToB CRnbHO HCKameHH nonepe~aHM ~BRJKeHHeM llgtparMe~
 THPYIOmero anpa R B03MOH0 HaJIR~HeM y aero yrRQBOrO MOMeHTa KOJIHshylJeCTBeHHo YCTaHOBHTD H Rcc~e~OBaTD 3TH 3~eKTH M03HO ~RillD Hsyqan KoppeJLfIlUiOHHHe RBJIeHIDI MellUlY llgtparMeHTaMH pOJKlleHHHMR B IDmHBWaJIbshyHHX aKTax paSBaHa ~ep aTO Haa60Ree y~06HO peaRH30BaTD B 3KcnepHshyMeHTax c TPeKOBHMH npH60paMR B YCROBHHX ~ - reoMeTpRR
 2 3KCITEPl1MEHT
 AHBJlli3HPyeMHR B HacToSDItell paoore 8fic8M6JID 22 Me - anepmzx coyshy~apeHRn COCTORT H3 4070 HeyrrpyrKX C06HTH~ uumlT06paHHHX H H3MepeHHHX 6e3 KaKOit-RH60 ~HCKpHMHH~HH H3 9318 BSroIMo~eRcTBHit HaimeHHux npooshyMOTpOM ~OJID TpeKa D aMYRDcROHHO~ CTonKe 06Ry~eHHoa HOHaMH HeOHashy22 npa HMrryJIDCe V 90 raBc na oaaxpoccedilascrpoae JlB3 Ollirn bull IJ8TaJIR 3KCshynepHMeHTa H 06~e ~paKTepHCTRKR cneKTaTopHHX wparMeHTOB HIijgta HeoshyHa-22 npIilBe~8HH B 17 3~eCD MH orpaaaxaaca MwmMaRDHO He06xo~HMbIMH CB8~eHRHMR
 OTM8THM ~TO HS-3a HeKoTopoit HeO~HOSHa~HOCTH B ~eHT~RKauHH
 0~03ap~HHX (npoToHu ~eaTOHH TpHTOHU) wparMeHToB CHap~a Ha llgtoHe pOJlrIJeHHHX 8 -~aCT~ M1l 6~eM K8K npaazno Orp81Ui~RBaTbCH llgtparMe~
 TaME c Z ~ 2 BlUeRelille KuumlTOpHX B 3fbCIDl npa pMHTIDlHCTCKOR 3H8pIlUJ npORSBO~HTCR HCKRID~RTeJIDHuuml H~~HO 3ap~ aTHX llgtparMeHToB R3Meshy
 b~(Ahu ~uumlt YHCTmYl ~ iacute1iAgrave~t~IfX ~H Bitmiacutel
 hiAi~IIj -f( A
  pRRRCh MeTOAoM c~eTa lgt - 8~8KTpOHOB R (KnR) ~RO~a paSpaaOB C ~RshyHoflJOacuteo~~ill8fl 3~aHHOR Ha 3Ha~HT8~~HOM npOT~8HRR H3M8pR8MOrO Tp8Ka rv I CM TaK lTO Il9rp8WHOC Tb AtildeZ OacuteWIa ~ O5 8n~ sapaaa
 llpM aTOM MH RMe~ BnO~8 H~~HH8 cpenHRe xapaKTepMCTRKR cn8RshyTaTOpH1lX npOTOHOB netiToHoB TpHTOHOB ~aronapR B1ID0~8HHHM (M8TOnOM MHorORpaTHoro RY~OHOBCRoro paCCeRRRff co cpenHeti OTHOCRTe~~HO~ Ilorshyp8lIIHOCT~IO (Acirc (P3) Pjraquo~ O15) 11M1IY~hCHhlM H3MepeHIDiM aa cnenax o~osapR)JH1lX pe~RTHBMcTCKHX ~acTnu c npOCTpaaCTBeHHHM yr~oM lt 30
 ( aa ~acTM CTaTHCTllliM - npMSlt 50) lacTHWX 1iMrry~bC KOTOpillC H~ Mor OacuteHT~ M3Mep8H ~n MSMepHnCR c H8nOCTaTOiR0~ TOlHOCTbIOlpasn8~Cb
 M8~ cn8KTaTOpHHMH p c1 -t H tIaCT~H-H~parM8HT8MH cTaTHCTHshyKH (nO~R nOCJI8)JHHX H8 np8BIlliIaJIa 20-25)
 MH scex aapsxeaaax xacrzn HS 22 Ne - Em coynapeill1tl HSM8pmI1Wb nMHpHH8 ( e )M aSllMYTaJIbHhle ( f ) yr~hI BWI8Taj OTMeTRM tITO aMYJIbCRfl XapaKT8pH3yeTcR cpe~H TpeKOBHX ~eT8KTopOB MaKCMManbHO BHshycORotl npOCTPaHCTB~HHbti paSpeillaIDmeti cnocooacuteHo~TbIO
 MH Hs~eHRSi 38BHCMMOCTH HCnOJrhsyeMbIX HIDKe npa 8HaJIMS8 BeJUIl1lli OT Tarra CagraveOacuteHTllR ( IlO MaCC8 ~a-MHllieHM c KOTOpRM npORSO~O B3aHMOshyn8flcTBH8 no npKUe~bHOMY napaM8Tpy M Tbulln) Mbl Oacuteyn8M MClIO~bSOBaTb TashyRa8 xapaKT8paCTHKH COOacuteHTHR laK ~HCJIO M8wr8HHblX ( 0wrbHOHOHHsnpYIOUMX) qaCTRU B HIDC T h CYMMapHhIiacute1 sapan CIleKTaTopHh1X ~parM8HTOB oaagravepanaQ H TIl xoropue onpezrexanacs B COOTBeTCTBIDt c TpaI(HqHOHHblM~ KpHshy
 TepHRMH HCnOJIbsyeMHMH B M8TOn8 RlJepHbIX ~OT08MY~bCHR
 3 MOllEJIb ~PATh1EHTAJlill1 lD3MJKYlUErOCiacutel OCTAT01lliOrO mJPA
 B pacorax 23 oacutewra ocaapyxena CHJIbHM aCRMM8I~nR Bfl8Ta gposhyIJyKTOB WparM8HTarurn peJIRTHBHCTCKI1X JUep-cHaPMoB ( C 5 fe ) B nOnSp8qHoti fiROCKOCTH BSaRMOn8tiCTBRa ( aSRMYTaJIbHaR aCHMM8TpRR) CB~eT8JIbCTBYID~ o HanM~HH y wparMeHTHp~m8ro OCTaTOtIHOrO RAPa sHashyqMTS~bHoro nOlIeps~Horo RMlIy~~ca Ol8B~HO IlOrr8peqH08 nBRm8Hae pacshyn~~8~cR CRCT8MU HcR~aeT (YB8JIH~RBa8T) MCTRHHbl8 ( B cnCT8M8 rrOKOH aTott CHCT8MU) HMrry~bCHHS11 KOpp8JIRlUWHHU8 XapaKT8pHCTRIal cIacutelparM8HToB
 B aTofi CBRsn BosHKKaeT HeooacutexonMMOCTb B Mone~bHOM aHaJIMS8 aToro npO~8cca ~Opp8KTHO n KOJIHl8CTB8HHO ~eHHBaro~8M B8JIMtIRaY norr8pe~oro
 WlIIYJI1Jca ~parM8HTMpyrolllero RIJpa Mero BJUtfIlU16 aa l1SM~pii6MHS B aaoopashyTOpHofi CHCT8M8 HMUYJIbOHH8 M npyrn8 XapaITspnCTHIl1 cIacutelparM8HTOB aA8Cb MH BoonO~bSYSMCR nOCTaTOqHO npocTofi MOn8~bIO wparM8HT8UKa nB~8rOCH
 JUlpa BapHaHT MOp8JIM npllNl8H8HHUa B HaCTOii~eta paOacuteOTe CYlleCTB8HHO TOiReS 11 KoppeRTH8e 11cnO~b30BaHHOrO B ynOMRHYTUX paoacuteoT8X 23
 B 8TO~ Monalln (Mo~e~MpOBaHa8 COOacuteUTMft npo11sBonHJIOCb MeTonOM MOHshyT8-KaPJIO)
 2
 I OCT8rOqHOe BIij)o-cHapan QOOToRlI1e8 RR HaKapp6~HpOBaHHblX HYKshyJIOHOB paC~SIIJIH6TCSI aa SapJDKeHHbIS (p d- i ~parMeHTbl c r~ 2) 11 H6tTPaJI1JHU8 (HsftTPOHU) cIacutelparMsHTu B COOTB8TCTBmt co cTaT11Cshy
 TM~8CK10~ T80pRS~ OacuteblCTpOti cIacutelparM8HTauRM ~ewoacuteaxa-XYaHra-ranbAXaOacute8p (m) 45
 2 lffiMO SapmK8HHIlX WparM8HTo~ B TOllHOCTH BOCnpOHSBOnHl aMnHpHshylI8CK08 npH K~OM l H B JIIOOacuteOn rpynrr8 COOacuteUTMft K~OMY psanbHOMY COshyOacuteblTmD COnOCTaBJIfJlOCb OnHO 11 TO JKS KOJilltI8CTBO MOn8JIltpyeMWt bull tJHCJlO H8fiTpOHOB B HHX ~o pa3HrpHB~OCb ~ K~oro COOacuteHTRff nOOacuteKHOM11anbshyHOMY saKOHY c MaRCiMallbHblM 3Hal6H118M onpen8JIR8MHM KOMnos~6ftl sashyp~eHHblX wparM8HTOB B naHHOM COOacuteHT~ c yqeToM COXpaaSHRfl lIRCJIa HYKshy~OHOB H opeIUiHM 3HatI8IDL8M ltn gt orrp8neJIHeMHM HS COOTHoIlleHIDI
 rno)C mO-)(11 (to =(n ) rL rne rLp - ~CJlO npOTOHHhIX cIacutelparM8Hshylt 0 gt p p TOB B COOacuteblTIUI a rLpo)(= ZtJ -Q t n P (anecs Q= [ niet CyMMapHHn 3apan BC8X cn6KTa~opHHX WparMeHTOB) llOC~8nHe8 OOacute8CnelMBa8T
 BblIIOJlli8HlIe OtleBImHOro paB8HCTBa ltn Q) ltnpgt (A Ne- Z lIe) Z Me B aacasone MOn8JIHpy6MliX oodblTJIl~ ( 31J8Cb AN H C Ne - MaCOOB08 IlIC-
 JIa H aapfU) n~pJ311~HOrO W a ) e 3 TIorr8pe~HHe llMUYJIbCbl wparMsHToB B CHCT6M8 noROs WparM8HTHPYIDshy
 nero H1Pa pasarpsaaxacs npl1 npeimoJioJKeHIDl o HopManbHOn qJopMe N (o 6) ~ ~oft HS rronepelHblX KOMrroH8HT 3-nMny~bca Te no 3aKOHY
 f(P1)cL PT
 = (PT62) ex p (- I( 2 (52) cl Flr (I) (paonpeneneaae PMeJI) c lucrre~cHeiacuteiacute G HOpM8JlbHOrO 3aKOHa J (O5 CJIeUYJDmeft napaOacuteoJlll~ecKoMY 4
 6 ~ 1S2 (AMo- 2i ) (ANo- 1) ()~j Zi r (2) TIpH aTOM SHaQ8HH6 openaoro nonepesaoro lliVlnyJIbCa l=ltp gt~ HYKJlOHHOrO WparMSHTa B CHcTeM8 nOKOH cIacutelparM8HTRPYIOmer O RAIJa BapbRPOBaJIOCIl (7 shynepBbln CBOOacuteO1Ulhl~ napaMeTp MO1Je~H) )J7uI POSHIP~ RcnOJIbSOBeJlaCh MOshynenb ~~nqSCKOrO cIacutela30BOrO oOacute~eMa BaR-XoBa 6 OOacuteOOacutell8HHaR B pashydOTS 17 lia KOH8~U8 COCTOHHRff C npOMSBOJIbHHM HaOacuteopoM qaCT~ pasHon
 MacObl H pasasx ltPT) middot 4 ~parMeHTHPy101U8e JW)9 nOJIyqano nOn6p8lHH~ mnnyJllio ClT~ O aOacuteshy
 CQJIJOTROS SH8~e1U1S aoroporo1 qr np8lJIlOJlara8TCR TaIOKS pacrrpeneneHHHM no saacuteRoay (I) c ~cnepcRo~ [ HaIIOMH1lM ~TO crr -pacnpe148JISHJd8 B lliopshyMY~a (I) BblTSKa8T TaRXe HS aKonoHe~Horo B~a pacnps~8~eHRa no
 nep61BBaeMOMY paocMaorpHBaEllolaMY ~eKq 4-IlMIIYJllgtca t B CJIYlae ecshyJI1I t oT B6JIHlJllHa lt Cfrgt = JC2 L eJIYJKMa BTOpIDa caooon-
 HbtM napaM8rPOM Mons~n
 CKOpOOTb JgtT = qT M 1U3U8HID1 cIacutelparMSHT~yI011JerO OCTaTo~oro aupa c MaccollM B nOrr8p8qHO~ IL1IOCKOOTH 01 =m NL2r nt~r3 rLt+2nd+
 3
  ---
 (h- p + n o ) J) aCnOJIlh30BaJIaCll MR nepeaona HMITyJIUacutemHX xapaKT8pnCTHK wparM8HTOB RyrJIOB RX B~8Ta a3 CaCTeMU nOKOR gnpa B JIa60p~TOPHYID CnCTeMY KOOpnRHaT
 lLBa napaaarpa paCCMaTpRBaeMoti MOn8JIa t R lt9Tgt B KaJiU(OM cJry_
 ~ae HaxOIJRJIaCb 8MnllpR~eCKR (RS Tpe60BaHRR HaRK~erO OnllCaHRff 8KCshynepHMeHTaJIllHHX naHHHX)j 8TR Tpe60BaHRR 6ynyT OnllCaHH Rame 06pa60TshyKa CMOneJIRpOBaHHHX C06liTn~ wparMeHTauRR npOBOnllJIaCb ~eHTH~O C p8aJIllHHMa C06HTHHMll
 ~ 4 3KClIEPI1MEHTAJIblliE llAHHHE 11 HX OECYJlfWlliL1E
 ~R aHaJIR3a KOppeJIRUllll Me~ wparMeHT8Mll B non8pe~HofillJIOCKOCTa I
 cOyAapeHHH MH 6yneM llCnOJILSO~aTb npocT8t1rnRe XapaKTepllCTHKR asHMyshyTaJIllHHX KOppeJIRURti
 a) MHKnroSRBH08 pacnpeneJIeHa8 no napHOMY a3HMYTanllHoMY yrJIY ~ ecircLJ = arc c os (~t ampj ampt 9 )
 Me~y BeKTOpBMH nonepe-rnux HMUYJIbCOB lt R~j L -ro a i - ro wparMeHTa RS onHoro c06UTaR II ero XapaKT8pacTillta - K08~~ReHTU acHM~ MeTpIDtl
 o
 A= (Nl lt ~L- N gtJt2 ) NOl~1L (3) aKO~RHeapHOCTR
 B(t(~ltJt + Necircgt~3L4-N]r4ltecirclt3fit) Nacelaquo 3C i (4) 6) Pacnpenenaaaa a cpennae 3Hatl8HHH K08lRtU18HTOB aSllMYTSJIbshy
 HOa aCllMMeTpIDI a lOJIJillneapHocTR B HHl(llBW8JIbHhIX 8lTax coynapeRRR
 twlc L COSecircLJ -(n (n -1) lto gt= t d N (5)L~ j k k k =1 k bull
 J(
 fJk= [ cos2fij~ ~k(ttk-i) i ltfigt == [ gt1lt N (6)tJ k~1
 rne ~k - MHo~eOTBeHHOCTL paccMaTpllBaeMHX 3ap~eHHux wparMeHToB 1f - lIRCJIO C06liTlli c namp2 k =12 N
 KaK YJK8 OTMetl8JIOCb Mbl KaK npasazo 6yneM orpaaaxaaarscx paCCMOshyTpelWeM wparMeHToB c 2 ~ 2 MR lOTOpID npollenypli aneHTl1lPKKarum n aHaJIHSa fIBJlRIOTCR Hane~l1MR Icrna Tpe60BaHne n k ~ 2 CYJKB8T nOJIHli~
 paCCMaTPRBaeMHif aHCaM6JIb 22jfe -UtepHliX coynapeaaatilde no 2937 C06HshyTaiacutet Bce BW30nu xoropse 6yrrYT HaMR npa aTOM cnenaas H8 TepJIIDT
 CB08ft 06~OCTll TaK KaK nCnOJIbSOBaHRe B8JIHtIRH (3) _ (6) npll KoppeKTshyHOM KOJIH~eCTBeHHOM BUtIllCJIeHHH RX MoneJIbHhIX 3HatleHRfi H8 Tpe6yeT KHshyqgtOPM~ o Bcex nponyxrax pacnana CHCTeMli OTM8TRM lITO ace lIpHBOshy
 4
 jlUiMH8 lW2K8 p8sYJIllTaTH li mmonH UQJfHOCTllIO coxp~ cwIY 11 IIpH pacshyCMOTp8HIDl BC8X SapSDlt8HHliX WparMeHToB rrpntleM npaKTHtI8CKH ooanananr Asma KanHtI8CTB8HHH8 xapaKT8pHCTRKa~
 OCHOBHH8 cTiTaCTnlIeCKl1e csoatildecraa CJIYlIacuteattHwc BeJlKtlHH 3) - (6) MOERO HaftTa B8 bull
 Ha pRC I pJW npHMepa npW38A~HH a) HHK7II03HBHOe E - paonpeshyiteJIeRRe nIR nap ~arMeHToB c~ 2 M3 noaaoro aRcaM6JUi 22Nf-JIfIepHNX B3aRMoneaCTBHn H 6) pacnpenan8HHe no K03WWRUHeHTY aSRMYTaJIllHoft aCliMMeTpIDt 0lt 5) B RH1(RBWaJIllHHX C06UTIDIX KpHBue I) COOTB8TCTshyBJIDT OmmaeMHM pacrrp8euroJl8HHJIM no etj H o(Jc npa OlOacuteYTCTBHId noneshypesnoro nBIDKeHIDI WparM8HTRPYJOllle-A caCTeMH ( ltfl =O) 11 JII060M ROHetlHOM 3HaIIeRm1 cpenaero nonep8t1HOrO HMnYJIllca(1 ) ( Te OHH rpaKTRlIBCKH BHeMO~euroJlbHHe aCnOJIll3yeTcR JIHllill rrpe~nOJIO~eHHe o HaJIRqaa y rpparMeHTOB xoaesaoro COCTomtM KOPJleJTfIlWOHHllX caaaeatilde 06YCJIOBJIeHHHX coxpaaeaaes SHeprnR-RMnyRllca) KaK BHnHO ll8 ~aHHHX pRC I HMeeT MeCTD ~~eeTBeH~
 HaR aSllMYTaJIllHaR aCHMMeTpM BWI8Ta WparMeHToB
 PHcIPacnpe~eJIeHKH fiO ~tj
 ( t J j - -4JparMeHTH dNci~
 -47tX2
 c 2~2) (a~li o( (~opshy
 MYJla (5) ) (-6~ B 2~ smepHliX coy~apeHHRX
 lpRBH8 - MO~eJIDHHft
 paClle T lIpn Cfr =O 11
 Jl1060M (iN (1) li crr 042 fsBo H G = 65 MaBc (2)
 ~R ae KOJIR1I8CTBeHHoro OnnCaHM MH npOBeJIlI paclIeTH no MonanR pacshyCMOTp8HROtt B npenWUllleM pasneae npa pa3JIlltIHUX 3Ha~eHRRX napaasrpoa
 1 n qT MR HX onp8n8Remm nOCTaTOtlHO MMeTb nB8 HH3aBHCHMHe li Hashyne~o HSMep~eMHe SKCnepHMeHTaJIbHUe BeJIMtlIDIU - WYHKURH 3THX nap8MffTshypOB Mu Bu6paJIH B Katl8CTBe 8TRX BeJIlltlHH
 bull I) cpeztaee SH8t1elill8 nonepevacro HMnyJlbCa cI- xacran ltPTQl gt ( oL- lIaCTHUH COCTaBJIRIDT a6COJIIDTHOe 60JlbmKHCTBO cpenH WP8FMeHToB c 2 ~ 2)
 2) KOsltW~8HTli aSIDdYTBJlDHoiacuted aOI4MM811pO A ( RJm ltcC raquo IVIR lIacutelParM81I~
 TOB c ~ ~ 2 KaK Han60Ree TOqHue n 6esynpetlHHe B MeTonnnor~ecKoM
 OTHOllleHIDl BeJIlllIHH8 A laquo dv gt ) nerxo onpeneaaerca no IJaHHbIM pncI t HCnOJIb30BaHH8 JKe BeJIRtIIDIU lt PTdo- gtHBJIfIeTM B nenCTBRT8JIllHOCTH
 Bec~a nanRKaTHOn npo6JI8MoR
 5
  i__ __ - -shy
 Ha PRC 2 OIIHTL-TaKI1 RaK npaaep npencraaneao onHOtIaCTRtIHOe
 lUUtJII03ID3Hoe PI - pacnpeneJIeHt1e peJIflTRBRCTCKRX cJ - tIaCTIDJ R3
 22fe -MepHbIX coynapeHRfi 11 KpRBafl I aa aTOM pRCYHKe ~nCT8B-JIfleT 006011 pacnpeneJIeHRe (1) npa napaaarpe ()= Ocirc()(p1i- ltR gtltPT~ =273 MaBc XOPOlllO BlllJHO tITO pacnpeneaeaze PSJIefl ae oI~H-BaeT 8MnRpRtIeCKOe PT - pacnpeneJI8HRe ot - ~parM8HToB R3-3a
 HaJIRtIRff YHera XBOCTa 60RLlll~~ PT
 XOTR RSBeCTHO tITO OHO npR niRshy1KeHRR RCTOtIHl1la npR6JIR1K8HHO COXpaHReT cson ~OPMY ( CM aanpaaep 91middot 03HaQa8T ~R aTO tITO RCTHHHoe P -paOIIpa~aneHHe (B CRCT8M8 nOKOR
 ~parMeHTRPYDmer ~a) He onHc~aeTCfl ~OpMO~ (1)7
 Pac2~Pacnpen8JIeHHe no noshy
 nepetIaOMY RMnyJILCY
 0(- tI~CTRU R3 22Jre-ErJ
 coynapeaaacirc KpHBIla shy
 pa3JIRtIHHe anrrpOKCHMa~
 ~HH ero ( CMTeKCT)
 IJyHKTHp - BKJ1~ I1J3yx CJIaraeMHX pacnpeneJIeshy
 HRt1 (7)
 OTB8THa 8TOT Bonpoc MOmHO nOJIyqRTL OllHpaflCb Ha OnllH R3 peSYJIbshy
 ~aTOB pa60TH 11 OH COCTORT B nOKa3aTeJIbCTBe He38BRCRMOCTR MeXaHH3shy
 MOB 06paSOBaH~ ri - -qaCT~ c 60JIbillRMR (~ 04 faBc) PT H ocraasshy
 lIHX o - lIaCTHU R wparMeHTOB c iacute gt2 IIpyrHMR CJIOBaMR ranoreaa o eIJRshy
 HOM RCTOtIlUU8 RCrryCRaHIDi o shy tIaCTRU OKaSllBaeTCR nporaaopesaneatilde axcneshy
 pRM8HTaJlbHHM IJaHHHM 1 aTO IJaeT OCHOBaRH8 ClIRTaTb He TOJIbKO KoppeKTshy
 HHM fia H H60dxo~ npH nepeXOIJ6 a onoTeacuteMY ITOROR oneRT8TopHOI ~80TH
 RIij)a-oHapHD8 HrHopRpoBulb XBOOr 60JlbWWC PT paorrpouUJLUHRfI pRO 2 Mesa-9 IOtBRCRMO OT M8XaHRSMeacutel arcootildepaaoaaaaa (rIDloTesa o IJBYX RCTollHRRux
 MeXaRRSM KpaTHHX nepepacceflHRll BKJI~ KacK~oro paCll~a npOMe~TOtIHHX
 1OpOTKO)IlliB~ OCKOJIKOB( aanpanep Be--2~) 11 TIJ )
 KpRBIle 2 Rmiddot3 Ha pRC 2 npencTaBJIRIDT co6ot1 nBa cnoco6a peanR3~RH
 aToro T83Rca BnepBOM R3 HRX RCKaJIaCL ahnpoKCHM8lJRlt PT-pacnpen8JI8HRff
 d - lIaCTRU eIJHHCTEUHHHM paCnpeIJ8JIeHReM rana (I) 06eCnStntBaIOUlBJI xoshy
 6
 pomee onacaaae naHHIlX JIRlllL B 06JraCTR nasa pacnQen8JIeHWi ( npa PT ~degj 4 faBIc) BO BTOpOM CJIemrfl aBTOpaM pa60T 79101 aH8Jll13HPOBaBlllRM
 1IDlOT8SY o nBYX RCTOtIHRRax acnycxaaaa peJIflTRBHCTCRRX ~ - tIaCT~ R3
 ~0-~8pHHX B3aHMone~cTBll~ MH RcrrOJIL30EaJIH nEyxpaJIeeBCKyro WOPMY
 flP-) -- Cl exp(-P 2rs)+ (1 ~a)e)(p(- H 26) (7)
 (a - nOJIR d - tIac~~ H3 nepBoro HR3ROT8MnepaTypHoro HCTOtIHHKa)
 B 060RX CJI~aRX ynaeTCfl no~yqRTb xopOlllRe annpOKCRMauRR PT-cneKTpoB
 cL -l8CT~ B JIa60paTopHOll Cl1CTeMe xoopnaaar ae TOJIbiw B llOJIHOM
 aacaaone 22Ne -RIJapHHX C06HTl1H HOH B paSJIRtIHhIX RX nonaHCaM6JIRXl 11
 B naJILHettllleM MH onRpaaCL Ha OnHCaHHH~ aRanR3 PT-pacnpene~eHRff
 o xacrau HCnOJIbSOBaJIR TpR BeJIRtIRHhlltPT do-gt (EMeCTe c BeJIRtIRshy
 HaMH A Rim ltoltgt )JJJfl WPCcedilITMeHToB c 2 ~ 2) Mfl onpeneaeaaa napaaarpoa L R tT MoneJIR WparMeHTaJU1R
 1 ( PTd)o= cpe~HeMY SHatI8IDUO PT 1JJlE aMmrpRtIeClOro pacnpenazeshyHHH ( pRC 2) Mhl CtIRTaeM no~yq8HHHe rrpR aTOM pe3YJIbTaTH HeKoppeKTshy
 HHMH 0MBKO nOJI8SHhlMRnJIfl rpy60tiacute O~eHKR MaKCRMaJIbHO BOSMOJKHOrO
 pasaaxa IJRHaMRtIeCKRX B8JI14ijIDf o ROTOPHX 6y~eT ~TH pexs HU8
 2( ~~L =lili G rne G - napaaerp 0nHOpaJI8eBcKot1
 annpOKCRM~RH aMnRpRtIecIltoro PT-pacrrpenSJIeHRfl B 06JIaCTRm1Ka
 (P ~ 04 TaBc)T
 3lt Br~ =~JC2i lt5 rne Gi - napaaarp nepsoro R3 nEYX CJIashy
 raeasx ( Gi lt G ) pacnpeneaeaas (7) anrrpoKc11MRpYIOlllero PTshy
 cneKTp BllJIOTb no PT= 1715 faBc
 B Ta6JIm(y I CBeIteHH ace SHaieHlUI ltP tA) ( a T8KlKe A H lt0raquo HCnOJIbSOBaHHHe IJ)IR o~eHKR napaMeT~OB 1 H h MoneJIH WparMeHTashy
 UM npa aaaaase nOJIHOrO aHCaM6JIR 2Ne-Em coynapeHR~ R paSJrRlIHblX
 nonrpynn C06UTH1-t 3Hall8HRR ~ H 612 R RX norpeuaocra npa annjosshy
 C~BlUUIX ~OpMaMH (1) H (7) HaxOnRJIRCb M8TOnOM MaKCl1MaJIbHOrO npaanoshy
 nonooaa KoacMlIDU1AHTIl aSHMYT8JIbHoi aCMMM8TpID4 A R lto( gt npaKTRtI8CKl1
 Ha RaM8HRIOTCR npa RCKJllOlI8HIDI ()( - qaCTRU c ~OJIblllRMH PT tITO xacaarshy
 CRltPT ot - tIaCTRU OHR npR aTOM RCKJrotIeHHH cymecTEeHHO YMeHbmashy
 IDTCR ( npR6JIHSl1TeJIbHO B 15 pasa B CpSnH8M)
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 2401 dNdpT
 160
 ao
 02 04 06 08 Pir3Bc
  TaOJI~a I H~eHHbl8 TaRRM ocpaaos ~ap~~lPbl tT 11 (iN ~~t BblIUlCaHH B TaOJI~e 2 ~ nOJIHOrO ~CaMOacuteJIR ][e~EOLcoy~apeHll~ R HeKOTOpux nO~aHCaMOJIe~ AHaJIH311PYR pe3YJIhTaTH pac~eTOB B CpaBHeHRR c aMnHpHshy
 (Hr c() MaBcAHCaMOJIh A lto )i=o t= l - 2
 22Ne -Em 273 plusmn 5 197 plusmn 2 IUI plusmn I 006 plusmn 002 007 plusmn 003
 217 plusmn 5 176 plusmn 4 159 plusmn 6 -o02plusmn003 -006 plusmn 005 nh=2+8 264 plusmn 6 198 plusmn 5 178 plusmn 8 009 plusmn 003 011 plusmn 004
 8 347 plusmn 13 224 plusmn 12 219 plusmn 9 020 plusmn 005 025 plusmn 007
 ~ rth =Uuml I
 n gt Q =2+4 383 plusmn 21 242 plusmn 12 205 plusmn21 0I8plusmn 015 021 plusmn0I6 Q =56 2~8 plusmn 10 226 plusmn 6 203 plusmn 11 019 plusmn 906 019 plusmn 007 Q =78 266 plusmn 7 203 plusmn 6 184 plusmn 3 012 plusmn 004 017 plusmn 005 Q =910 215 plusmn 5 175 plusmn 4 163 plusmn 6 -002 plusmn-003 -005 plusmn 004 2dgtC 2 294 plusmn 6 198 plusmn 5 183 t 3 010 plusmn 003 023 plusmn 005 ~Mo~ 3+5 260 plusmn 11 202 plusmn 7 184 plusmn 12 009 plusmn 004 008 plusmn 006 lMoX ~ 6 197 plusmn 4 177 plusmn 5 169 plusmn 5 -O 07 plusmn 004 -011 plusmn 005
 TaoJI~a 2
 --AHCaMOJIh CfT faBc SNl MaBc
 deg I 2 deg I 2
 Ne-Em 052plusmn002 0 42plusmnOOI 038plusmn0OI 85plusmn2 65plusmnI 60plusmnI
 111-=0 I 050plusmn0O4 038plusmnQ04 034plusmn005 78plusmn4 65plusmn2 59plusmn3 nh =2+8 O5Iplusmn004 04Iplusmn003 037plusmnO04 85plusmn4 68plusmn2 6Iplusmn4 t1h gt 8 060plusmnOLJ5 047plusmnuuml05 O47tO03 86plusmn5 62plusmn3 6Iplusmn2 ~MO1 2 ~MOf3+5
 055plusmn003 0 56iD05
 042plusmn002 046plusmnO05
 039tO02 0 43jUuml08
 85plusmn4 83plusmn6
 6Iplusmn2 7Iplusmn3
 57plusmn2 65plusmn6
 lM~ 6 043plusmnOO4 037plusmn006 036plusmn006 72plusmn4 69plusmn2 66j2
 ~eCKRMll XapaKTepllCTRRaMH MOXHO CJIe~~eC~eJIaTh SaKJIID~eHHR
 I) I Mo~eJIh wparM8HTauID1 jlBIDKY1Il8rocR OCIaTO~HOro HI(pa XOpOlllO onHshy
 c~aeT aSHMYTaJIhH~e KOppeJIRUHH MeJ~ WparMeHTaMH nna npHMepa lia pncl npe~CTaBJIeHH ( Kp1lBble 2) pesYJIbTaTbl pac~eTa cooTBeTCTB~
 UUiX KoppeJISIIUIOHHHX xapaxrepacrax lt pacnpeneaeaaatilde )npH eyr =042 faBc H 6N =65 MaRc (BapHaHT c QJJHOpaJIeeBCKO~ annpoxcaacuteaanaeatilde) Xoshypomero Oll1l1CaHWl M01KHO ~OORThCR H npa Iij)yrHX annpOKCHMaIUUIX 111 BO scex no~rpYII~8X coy~apeHHn
 2 Mo~eJIh wparMeHTBl~ nBIDKymerocR RAPa HeIlJIOXO onacssaer pacnpe ~8JIeHHR nonepe~HUX RMnYJIhCOB B OOacuteJIaCTR nHKa He TOJIhKO ~ ~ - ~ac~
 rau HO H ITJm ~yr11X wparM8HTOB caapana ( pHC 3) 3TO OnHCaHHe KaK BImHO aa pacyasa nOCTHraeTCR JIMiIJh B BapH8HT8X c napaMeTPaMn MO~eJIH
 onpe~8JIeHH~H npa OOpe38H~ OOJIhlllRX PT olt - ~~CT~ CKaS8HHOe cnpashyBe~HBO ~ Bcex paccMoTpeHHux nonaHCaMoJIen B3aHMO~enCTBnn
 dNdPr I acircPrl I
 PMiC 3 -PaCnpe~8JIeHHR no PT-1lgtparshyMeHTOB c ~ = 2 (a) 34 (O) 56 (B) 78 (r)
 a)
 ~ i 06 PTr3Bc
 rll~ ~JL +01 I li n n e 07 09
 PTr3Bc
 200~ 60 f +0 f I I 20 I
 00 ~ i dl KpHB~e - M9naKhHHA pac~eT
 npa lt PTolt gtc (I) laquoe gt (2)
 I rA i )ltR (3 HlJJIR CJIYshy
 xaa t~ ~Jgt~ nYHKTRp) bull
 3 O~HH H3 HaH60JIee BamRHX BllBO~OB
 CJIe~IDmHX HS COnOCTaBJIeHHR pacshy~eTHHX n XapaKTepnCshyaMnHpH~eCKHX
 THK ~parMeHTauHn HeOHa-22 OTHOshycnTCR ~ Bonpocy o KoppeKTHOCTH
 02 04 06 P-rriBc CTaTHCTR~eCRQ~ MO~eJIn ltpparMeHTa-URR 45 KaK H3BeCTHO nepBHe aKCnepnMeHT~ no wparMeHT~ JIerKHX peJIRTHBRCTCKHX ansp BllllOJIHeHH~e B EepKJIR ( CM aanpaaep 11 npHBo~WIH K pesYJIhTaTaM HaxO~nBllIHMCR B Y~OBJIeTBOpRTeJIhHOM cornashy
 rrpRMe~aHlle CTOJIO~~ c HgAeRCaMH 012 cooTBeTcTBYIDT HCnOJIh30BaHHID middotCnH c aroatilde MO~eJIhIO (HOpMaJIhHOe pacnpsneaeaae no KOMnOHeHTaM 3-nMIIyJIhca ltpparMeHTOB c JIJD6blMH 2 BlmOJIHeHRe napa60JIR~eCKOro SaROIshylt ~ 0gt0 ltPT dgt 1-1 ltPT ~ gt Jlo) I 1 I 2 na R Tn ) XOTR 3HayeHM pacnanaoa TeMnepaTypH 6tf B HHX
 (Gx ~ 90 MaBc) 6wm HeCKOJIhKO MeHbwe ~eM B 5 (~= 110 MaBc)
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 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
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 0) PRC 4 3aBRCl1MOCTR(9T)(a) ltJ)f (6) 500 ~ ltQTgtM3Blc R]3T OT Q
 I 8HaQ8HJd8 T8MnepaTypH GJf WparshyM8HTnpyromero OCTUTOQHOrO aAPa 3aMeQashy
 ~tJ-j-4--H~J ~ T8~bHO YCTollQRBO H xapaKTepMCTHKaM
 B3aHMO~eficTBRH B KOTOpOM OHO 06paSOBashy~OCb 6]( B npenenax OIIIH60H aro onpenashy~8HHH H8 3aBRCHT HR OT MaCCH RIUgta-WIDl8shyHR ( Tap~2) HR OT npRU8~bHoro napashy
 70l~l_Blii~-~---~~Q M8Tpa coy~apeID1H (RJIR OT MagravecCH wparshyMeHTRpyromet CRCT8MH) Q (pHC46)
 60 ~ H8T TaK8 3aM8THOA 3aBRCHMOCTH OT CTeshy
 10 Q n8IDI )t83ffiIT8rpalum lIacutelparM8HTRPYIOllt8rOlt~ gt~103 6 RDpa OTM8THM QTO BHBO~ H8 3aBRCRT OT60 -1 amp)t cnoco6a n8pexona B cRcTeMY nOHOH RIUgta
 i-~ 2 3HatfeacuteHHH ncnyseaacro B coynap8shy40 9
 HRH OCTaTOllHHM ~oM-cHap~oM cp8~H8roY nonepexaoro RMhY~1gtca ltqr gt T8KJK8
 ~OBO~bHO caaoo 3aBJt1CHT OT xaPaKT8pRCTHK i f B3a11M0~8AcTBIDl 113 pRC 4agrave BM14HO QTo(llT
 20
 4 6 8 10 T Cf MaKCl1MaJI8H npz cpsnaax 3HaQ8HHRX Q KOrshy~ Macca OCTaTOllHoro ~a - nop~a
 nozoaaas MaCCH RIqJa H80na-22) li MRHRMaJIeH
 npR M-- ANe WIR O Mamno npennoaosara qTO 3Haq8HR8 ltqTgt nponopshylUlOHaJIbHO MOmanR nOB8pXHOCTH pa3~eJImOm8~ XO~O~YJO (cn8HTaTOPHY1O) j1 ropfllIYIO qaCTRyt1aCTBYIDUU1X B coynap8HHR snep
 3 3aBRQ11M0CTb CKOpOCTR wparM8HTRPYJOm8ro ~a OT ero MaCCH (T8 OT Q) 6~R3Ha 1 ~RHefuIon ( pac 4B) OHa MaKCRMaJIbHa npH Magraveshy~hIX Maccax R MRHHMaJIbHa npa 6Mblill1X Pa3YM8eTCR QTO YTB8pJlI(8HR8 paa-HOCRJIbHO C~8~BIlHOMY BllI1Ie BhlBO~Y O c~a60A Q- 3aBRCRMOCTR ltcrrgt 11 8TH BHBO~H H8 3aBllCRT OT cnoo06a n8p8xona B CRCT8MY nO~OR OCTaTOqshyHoro ~a-CHap~a
 rrpRB8~eM g SaKnIDQ8HR8 KWIRq8CTB8HHH8 CBeneHHR O B8~RqRHax RcKashy~8HRtt BHOCRMHX B OCHOBHHe xapaKT8pllCTRKR wparM8HTaullR nOn8pe~HM
 ~BIDK8HR8M WparM8HTRPYlOm8rO RAPa R HaJIRqR8M H8CTaTRCTRQ8CHOrO Hs6HTshyHa 60~bIllRX PT ( CcedilMTaKm8 pRO 3) B Ta6~~8 3 npRB8~8HO OTHom8HRe 8MnapaQeClWX ltPTgt )JJIff wparM8HToB o pa3HHMR Z K pac-q8T~HM B CRC T8M8 nOKOH ( B BapRaHT8 n8pexona H CUM RcnO~b3yrom8ro 0~Op8shy
 ~88BCHYJO armpoxcaeaazn) Bl1IUIO QTO SHaQSHIDI IVIfl ~8rIGlX ltlJparM8HTOB B aaooparopaoacirc C~CT8M8 ~oop~arr ~HaQHTe~bHO ( ~ I 5-2 pasa) aaasshym8HH yxa3ammMli 1tBywI ljlaRTOpmm
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  ~
 I i
 I C WaIMe1ITaMl1 o 2 ~ 2 a RQHQ~110M OQQlQHlUU1 MOJIeJIampHlle paOlielbl TaoacuteJIHUa 3 yuOBJIeTBOpHTeJI~HO OnnONBaroT JB - ~acnp8ueJIeHRe (CMOTpH pno6) bull
 dN TlUl ~parMeHTa TRIl wparMeHla ltPT gtex p dB Pac 6 Paonpep6JIeHHe no fi (~opMYJIa (6raquo B
 22Je - ~epH~ c6y~apeHRffX bull KpKBU8ltFTgtcuM Te ~e lITO Ha pRC I
 16015 t 01 ~ = 5 17 t OI
 ~ 17 plusmn 01 = 6 18 plusmn 011 -t 18 plusmn 01 IB plusmn 01
 19 plusmn 01 80 ~ = 2 17 plusmn 01 = 8 1 3Hat1eHIDI B R ltj3gt OnHaKO npeBOCXObull
 = 3 16 plusmn 01 9 20 plusmn 01 uRT paCt1eTHHe ( CM Ta6JI4) XOTR R H8B8JIHK~
 I7plusmn 01 10 25tGI no a6COJIroTHotiacute B8JIRlIRH8 - t o 2 8
 = 4
 OTHOllIeHM lt11 gtaplt~) HeCKOJIIlKO YE8JUitIRBaIOTshyI1p1l YBeJIR~elUUi ~ CAi1 Ta6JIlllla 4
 11s CKaSaHHOrO CJIe~ei ~T-O -SaBRCRMOCTIlltPr (~) gt WIR (P 1 (Hraquo Koal4gtmmeHThI aSHMYTaJIIlHott KOAJIID1BapHOCTR B 22 Ne -RIJ8pHhIX OH
 CoynapeaaaxB JIa60paTopHo~ cnCTeM8 KOOp~RHaT He ~aeT cTporo rOBopH npeACTaBshyJlelIltil o middotOTeneHH COOTBeTCTBW1 uaHHIDC napaOacuteOJIRlIecKoMY SaROHY (2) ECJIH 3Ta3aBRC~OCTIl B JIa60paT-OpHOn CldCTeM8 onacasaerca napaooaoacirc ( CM Till1 ~parMeHTa BeJIRt1RHa 3Hcrrepillv1eHTaJIb- PaCt1eT
 Hoe 3HatleHReHanpRMep 11) TO B cnM bull uB~~erOCH pacnaIJaDmerOGH ~a OHa MOshy i ~JKeTOT aea OTKJIOHfITIlCH ( cnpasennsso R ooparace YTBe~eID1e) 3e-
 rRM rasae lITO napaOtildeOJIRj 8 CKHn 3aROH HapYllIaeTCH l B aapaaare 13 erashy~RcTH~ecKOn Teopna 45 bull TaRRM ooacutepasoM aTOi Bonpoc H~aeTCH B ~oshynOJIHRTeJIIlHOM MCCJIeuOBaHHH
 CTeneHIl HCK~eHRflltPT) R3MepeHHoro B JIaOacuteOpaTopHOn QRCTeMe sa-
 BRCRT T~e 01 xapaKTepRCTRK COOacuteUTHH
 R PRC 5 3aBRCRMOCTIl R = ltamp- ~~ ~xp
 lt~pgtC4M 01 Gmiddot t5~ lJ1rH rrpRMepa aa pRC5 noxaaaaa
 20 ~ t ~ Q - 3aBRCRMOCTIl 3aBlllileHIDlltP1) ItJUI + ~ - lIaCTRU ltPT(Jl lt PTo(~ bull~ ~ exp c~
 9 3Ta 3aBRCRMOCTb KOHelIRo csaaaaa c Jshy15 ~
 9 ~ 3aBRCRMOCThID CKOpOCTR AB~8HRR ~parshy
 MeHTRPyromen CRCTeMU ( pRC 4B) 110pashyIi JKaeT 0t18Hb 60JIIlllIaH B8JIRt1RHa aaasnsshy
 4 6 8 10 Q IDUI ltlmgt B C06UTIDIX c MaTIUMH Q shy
 neHTpaTIhHHX B38HM0uenCTBRRX PaCCMOTpRM HaKOH8U ~aHHH8 no KOAJIRHeapnOCTR e - paCnp8~eJIeHRH
 no Koal4gtIDUleHTY KOAJIRHeapnOCTR flgt uJill 22Ne - M8pHHX coyuapelmn
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 do- - lIac Tlllla B 008 plusmn 003 O plusmn 0001
 ltfi gt 016 plusmn 004 001 plusmn 001
 B 005 plusmn 002 -OOO4plusmnO 006z ~ 2 ltft gt 008 plusmn 003 -O OO4plusmnO 008
 TaRRM 06pa30~ HanU1 uaHHue ae npOTRBOpet1aT ranoreae o HaTIldllID1 y OCTa TOt1HOrO ~parM8HTRPYIDmerO ~a H80Ha-22 yr~oBoro MOMeHTa XOTR ~eKT
 KOJIJIHH8apHOCTR ooacuteeCrrejeH mIl Ha ypoBHe 2-4 cT~apTHHX OTKJIOHeHHn ( r e CJIa6ee lIeM B 23 )
 TaK ~eKaK R pRC 1 pRC 6 HAJIIDCTpRpyeT nOJIHyro He~aKBaTHOOTh
 8KcrrepRMeHTY npeunoJIo~eHRR 06 OTCYTCTBRR rrOrrep8t1HOrO uBllJKeHIDI ~parMeashyTRpyrollerO H1ij)a
 5 OCHOBHlili Bill30LLU
 l1ep8lIRCJIRM B 3aImrolI8HH8 OCHOBHHe P83YJIhTaTU HaCTOamero RCCJIe~OBa~
 HM I ~CCJIe~OBaHRe Hoppe~tt B nOrrOpet1HOn llJIOCHOCTld M~ npo~KTashy
 MR ~parMeHTauRR peJIflTRBRCTCHOro OCTaTOt1HOrO ~aHeoHa-22 uOKaSHBaOT lITO OHO B rrponecce coy~ap8HHH rrpR06p8TaOT 3Hat1RT8JIhHHn nOnep8tlHUn 11MshyrrYJIIlC ltqrgt R BepOfiTHO HEJKOTopullyrJIOBOn MOMeHT
 13
  2 MOIIeJlbHhJM nyT8M QUElHeHe ~eJIntlliHa lt9r) R 88 3aBRCRMOCTb OT MaCCbl HIijgta-MIDll8H11 MaCCbl ~parM8HTllPYIOU8ro SJIUgta II CT8n8Hll 810 ~83illishyrerpanaa B nOJIHOM aHCaMOacuteJI8 22 Ne - m8pHHX coynap8H11~
 ltClTgt 04 faBc 3 MO~8JIbHIlM rrYTeM oq8H8Ha TeMnepaTypa GJf ljparM8HTHPYIOU8~
 Cl1CT8MU B ee c11CTeM8 noxoa E8 SHatI8H118 G~ 60-65 MaBc 3aM8qaT8JlbshyHO YCTO~ill30 K 113M8HeHmO MaCCbl HIijgta-Mlllil8HlI MaCCIl ~parM8HTHPYIOU8ro
 mpa R creneaa 810 ~83illiTerpauIDi B 8~ax kT OHa COCT8BJIfl8T
 gt kTA(G~ Im ~-f)4-5 MaB 4 SHatI8HHe ~N xopomo COOTB8TCTBY8T cTaTHCTl1tI8CKOa T80pRH OacuteblCTshy
 pott WPaI~8HTaqKH ~xrM 4513 B npOTRBOnOJI~OCTb BblBO~aM 13
 5 TIonep81lH08 ~B~8HR8 ljparMeHTRpyIDU8ro ~a CHJIbHO HCK~a8T 11S- Mepfl8Mbl8 B JIaOacuteCRCTeM8 RMnYJIhCHbl8 XapaKT8p11CTRRR wparM8HToB 11 BeJIHtIl1~
 Hhl XapaKT8p11SYIOll118 WparMeli1BUldKl li qtiW~OCTl1 CRJ1bHOyB8JIRtlHEa8T TeMn8paTYPY GN ( wm kT ) Bce Ha~8HHbl8 paaee Oacute8S y-qeTa nOn8p8QHO- 10 n~IDK8HWi 3HaQ8H1Ui UH alUi kT CJIe~Y8T CtIl1TaTb HeKopp8KTHblM11 (3aBbtJlleHHHMR) bull
 6 TIOR8SaHO tiTO IJ)IflKOpp8KTHoro Onp8~8JIeH11H XapaKT8pHCTliK ~parshyM8HTauRH H80OacuteXOIJRMbl KOJIl1tieCTB8HHUfi yq8T nOnep8QHOrO ~B~8H11fl ~a 11
 HaJI~MH ~OnOJIH11T8JIbHblX ~ K OCHOBHOMY M8XaHH3MY ero pacn~a) M8XaHH8shyMOB pOAA8HwI JI8rK11X wpaIM8HTOB c OacuteOJIblill1Ml1 PT HeKOpp8JIRpOBaHHHX c OCHOBHO~ qaCTbIO ljparM8HTOB c OTHOCRT8JIhHO ManblM11 PTbull TOJIbKO npR aTQM MO~O COnOCTaBJIflTb BHYTp~epHbl8 XapaKTep11CTRKR HyKJIOHOB H HyampnOHRHX accOIU1eacutelURt1 (BOJIHOBU8 1JYHK1JIDi) C HaOacute~a8MblMH aa OIlblT8 xapasrepacrasashyMa cOOTBeTCTBYIOll11X WparM8HTOB Sa HCKnIOtleHHeM SKCRJII0311BHblX KaHaJIOB l)parM8HTaIUU1 aTO MOteT OacuteblTh npO~8JIaHO JIHlll1l MoneJlhHb1IVl nYT8M aHaJIOrHtIshyHtIM BblllOJIHeHHOMY B HaCTOFIm8H paoore
 ABTOPbl OacuteJIaronapHbl T8XHRtI8CKOMY rr8pcoHary JIaOacuteOpaTop11tt COTPY~HshyQeCTBa sa nOMOlllD B npOB8~8HRH 8KCnepl1M8HTa)li COTPynHRKaM JIB3 OMffi1 ero OOacuteeCneQHBillHM
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 4 Feshbach H Huang K Phys Lett 1913 B47 300
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CAKpaCHoa K~TonCTOD rcWa6paTOBa OtheAHHe~HblH l1HCTIo1TYT JlAepHblX HCCneAOBaHHH Ay6Ha
 HnAHADeeea 3BA~~ot ~H6y6HOBI A~ra~T~HOB r bull En~r6aeBa nEEpeMeH~O rCKanJl4KIo1Ha 3KKaHblrHHa AHCeHTHMOtildee~OB HR4acHHKoa HHCTHTYT $H3HKH BblCOKHX 3HeprH~ AH Ka3CCP AnMa-ATa
 HrH40K BTonop HXa~AYK
 UeHTpanbHblH HHCTHTYT $1013HKH 6yxapecT
 ~rneneXHH 66CIo1MOHOB neHHHrpaAcKH~ HHCTHTYT RAepHO~ ~H3Io1KIo1 AH CCCP raT4HHa
 BAneCKIo1H 4lH3It1KO-TeXHH4eCKH~ Io1HCTIo1TYT AH TaAllltCCP AYwaH6e
 AACanoMoB TaAHKCKH~ rOCYAapCTBeHHbI~ YHHOepCIo1TeT AywaH6e
 PAXowMyxaMeAoB TaAHKCKHH rOCYAapCTOeHHblH MeAH4HHC~Io1~ HHCTIo1TYT AywaH6e
 ~AABeTJlH BHKpH~JlH HAHapYTRH nTCapKIo1COeB B$CapKIo1CAH EpeBaHCKH~ $H31014eCKH~ HHCT~TyT
 AB6enoycoB A30BO-4epHOMOpCKHH HHCTHTYT ~eXaHH3a4HH CenbCKOrO X03AHCTBa POCTOB-Ha-AoHY
 CBoKagraven HKapa6oBa 3CHneacutew HToTosa YHHSepCHTeT KOWH4e 4CCP
 BBonbTep 6BoceK 3rnaAblW PXOnblHCKH HHCTHTYT RAepHO~ ~1013Io1KIo1 KpaKOB
 BAAHTOH4Io1K BA6aKaeB CA6orAaHoa BHOCTPOYMDB neHHHrpaACKIo1H nOnIo1TeXHIo14eCKIo1~ Io1HCTHTYT
 6r6orAaHoo BAnn~eB 3HConOsbeBa PaAlo1eabl~ Io1HCTIo1TYT 101M BrXnOnIo1Ha neHHHrpaA
 HHAAaMOBH4 BrnapHOHOSa HBHacneHHHKOaa rHOpnOBa HACanMaHOea HHTpeTbRKOBa cnXapnaMOB HH4epHRBCKH~
 ~1013H4eCKIo1H HHCTIo1TyT AH ccer HOCKBa
 YAA6Aypa3aKoaa AX6a6aeB EC6acOBa nH6eHryc AH6oHAapeHKO YrrynRMoa TnTpo~HMosa PYXonMaTosa rM4epHoa HHCTHTYT RAepHOH ~H3Io1KIo1 AH Y3CCP TaWKeHT
 AA6AyaMlo1noa WA6AyaMlo1nos CAA3Io1MOB craAlo1eaB KrrynaMoo A~YMaHOB HCnYK~4eaa ~Hlo1pxOAaesa BlUHaaOTHblH BHneTpOB EAPa09Hlia HWCaHAxaHOs nHCae4HIo1KOBa nn4epHoaa
 $1013Io1KO-TeXHIo14eCKIo1H Io1HCTIo1TYT AH Y3CCP TawKeHT
 HHKoCTaHawslo1nH T6HnHCCKHH rOCYAapCTBeHHblH YHIo10epCIo1TeT
 nC3PAaMGa PToroo ATYDAeHAOp HHCTHTYT 1PH3HKH H T6XHIo1KH AH MHP Ymui-60TtlPr I I
 I~ Bl3WIDIE
 ~parMeHTauKH OCTaTO~HUX ~ep - BaEHan COCTa~an C~OXHoro nposhy~ecca ~OH-H ~o-~epHoro B3aHMO~enCTBHff npH BHCOKEX aHeprHHX ITpRHRTO C~HTaTD ~TO RSMepeHRH OTHOCRT~DHHX ce~eHR~ Buxo~a paSRKqHHX OCKORXOB H ijX EMnyRbCHUX XapaKTepHCTMK ~aroT Henocpe~CTBeHHYID HH~pshy
 MaqKID o BepOHTHOCTRX 06pa30BaHHH R BQITHOBUX wy~ COOTBeTcTBymmRX HYKnOHHHX acco~~n BHYTPR ~a nnH aToro He06xo~HMO H3~aTD ~eshy
 liRe wparMeHTaqaH npH MHHHMallDHO B03MOHUX nepe~a~ax 3HeprHH-HMrrY~bca
 MP1 H81160JIee BHIO~HHe YCJIOBHff IIJIH aroro peaaasynrca RaK H3BeCTHO npH R8yqeHHH wparMeHT~ peJIJiTRBRCTCKHX anep-caepsnoa xoraa OTshyCYTCTBYDT KaKHe-~n60 noporoBHe ~eKTH npR perHcTp~ ee npO~YKOB
 B HaCTO~eM C006meHHH H3Ro~eHU pe3YRbTaTH MCC~e~OBaHKK Koppe~Hshy
 ~R MeJKI(Y npO~yKT8MH wparM8HTamm ccrarcxnoro aapa HeOHa-22 npH HMshyny~bce Po=4r r3Bo H8 HYKnOH HcnUTaawero Heynpyroe B3aKMO~eRcTBHe
 B ~epHOa 3MY~DCIDl H KX aaaxeaae )JlIli nOIDlMaHHH ~HH~WW 3TOrO nposhynecca aTa paoora -~aCTD KOMWIeKCHoro H3yqeHKK HeynpyrKX 22 Ne - ~epshyHliX coy~apeHHtl CBe~eHKK o MHOJKeCTBeHHOCTRX llgtparMeHT~ H CBOaCTshyBaX pacnpe~aneHHn nonepOllHUX aMnY~DCOB wparMeiToB B ~a6oacutepaTopHoR OHCshy~eMe KOOP~KaaT paccMaTpHB8jRcD HaMH B pa60Te r B nOCRe~ee BpeMH BWlCHWIOCD ( CM HanpHMep 231 llTO H3MepeHHHe B aToR cacreae xashypaKTepnCTHKH wparMeHToB CRnbHO HCKameHH nonepe~aHM ~BRJKeHHeM llgtparMe~
 THPYIOmero anpa R B03MOH0 HaJIR~HeM y aero yrRQBOrO MOMeHTa KOJIHshylJeCTBeHHo YCTaHOBHTD H Rcc~e~OBaTD 3TH 3~eKTH M03HO ~RillD Hsyqan KoppeJLfIlUiOHHHe RBJIeHIDI MellUlY llgtparMeHTaMH pOJKlleHHHMR B IDmHBWaJIbshyHHX aKTax paSBaHa ~ep aTO Haa60Ree y~06HO peaRH30BaTD B 3KcnepHshyMeHTax c TPeKOBHMH npH60paMR B YCROBHHX ~ - reoMeTpRR
 2 3KCITEPl1MEHT
 AHBJlli3HPyeMHR B HacToSDItell paoore 8fic8M6JID 22 Me - anepmzx coyshy~apeHRn COCTORT H3 4070 HeyrrpyrKX C06HTH~ uumlT06paHHHX H H3MepeHHHX 6e3 KaKOit-RH60 ~HCKpHMHH~HH H3 9318 BSroIMo~eRcTBHit HaimeHHux npooshyMOTpOM ~OJID TpeKa D aMYRDcROHHO~ CTonKe 06Ry~eHHoa HOHaMH HeOHashy22 npa HMrryJIDCe V 90 raBc na oaaxpoccedilascrpoae JlB3 Ollirn bull IJ8TaJIR 3KCshynepHMeHTa H 06~e ~paKTepHCTRKR cneKTaTopHHX wparMeHTOB HIijgta HeoshyHa-22 npIilBe~8HH B 17 3~eCD MH orpaaaxaaca MwmMaRDHO He06xo~HMbIMH CB8~eHRHMR
 OTM8THM ~TO HS-3a HeKoTopoit HeO~HOSHa~HOCTH B ~eHT~RKauHH
 0~03ap~HHX (npoToHu ~eaTOHH TpHTOHU) wparMeHToB CHap~a Ha llgtoHe pOJlrIJeHHHX 8 -~aCT~ M1l 6~eM K8K npaazno Orp81Ui~RBaTbCH llgtparMe~
 TaME c Z ~ 2 BlUeRelille KuumlTOpHX B 3fbCIDl npa pMHTIDlHCTCKOR 3H8pIlUJ npORSBO~HTCR HCKRID~RTeJIDHuuml H~~HO 3ap~ aTHX llgtparMeHToB R3Meshy
 b~(Ahu ~uumlt YHCTmYl ~ iacute1iAgrave~t~IfX ~H Bitmiacutel
 hiAi~IIj -f( A
  pRRRCh MeTOAoM c~eTa lgt - 8~8KTpOHOB R (KnR) ~RO~a paSpaaOB C ~RshyHoflJOacuteo~~ill8fl 3~aHHOR Ha 3Ha~HT8~~HOM npOT~8HRR H3M8pR8MOrO Tp8Ka rv I CM TaK lTO Il9rp8WHOC Tb AtildeZ OacuteWIa ~ O5 8n~ sapaaa
 llpM aTOM MH RMe~ BnO~8 H~~HH8 cpenHRe xapaKTepMCTRKR cn8RshyTaTOpH1lX npOTOHOB netiToHoB TpHTOHOB ~aronapR B1ID0~8HHHM (M8TOnOM MHorORpaTHoro RY~OHOBCRoro paCCeRRRff co cpenHeti OTHOCRTe~~HO~ Ilorshyp8lIIHOCT~IO (Acirc (P3) Pjraquo~ O15) 11M1IY~hCHhlM H3MepeHIDiM aa cnenax o~osapR)JH1lX pe~RTHBMcTCKHX ~acTnu c npOCTpaaCTBeHHHM yr~oM lt 30
 ( aa ~acTM CTaTHCTllliM - npMSlt 50) lacTHWX 1iMrry~bC KOTOpillC H~ Mor OacuteHT~ M3Mep8H ~n MSMepHnCR c H8nOCTaTOiR0~ TOlHOCTbIOlpasn8~Cb
 M8~ cn8KTaTOpHHMH p c1 -t H tIaCT~H-H~parM8HT8MH cTaTHCTHshyKH (nO~R nOCJI8)JHHX H8 np8BIlliIaJIa 20-25)
 MH scex aapsxeaaax xacrzn HS 22 Ne - Em coynapeill1tl HSM8pmI1Wb nMHpHH8 ( e )M aSllMYTaJIbHhle ( f ) yr~hI BWI8Taj OTMeTRM tITO aMYJIbCRfl XapaKT8pH3yeTcR cpe~H TpeKOBHX ~eT8KTopOB MaKCMManbHO BHshycORotl npOCTPaHCTB~HHbti paSpeillaIDmeti cnocooacuteHo~TbIO
 MH Hs~eHRSi 38BHCMMOCTH HCnOJrhsyeMbIX HIDKe npa 8HaJIMS8 BeJUIl1lli OT Tarra CagraveOacuteHTllR ( IlO MaCC8 ~a-MHllieHM c KOTOpRM npORSO~O B3aHMOshyn8flcTBH8 no npKUe~bHOMY napaM8Tpy M Tbulln) Mbl Oacuteyn8M MClIO~bSOBaTb TashyRa8 xapaKT8paCTHKH COOacuteHTHR laK ~HCJIO M8wr8HHblX ( 0wrbHOHOHHsnpYIOUMX) qaCTRU B HIDC T h CYMMapHhIiacute1 sapan CIleKTaTopHh1X ~parM8HTOB oaagravepanaQ H TIl xoropue onpezrexanacs B COOTBeTCTBIDt c TpaI(HqHOHHblM~ KpHshy
 TepHRMH HCnOJIbsyeMHMH B M8TOn8 RlJepHbIX ~OT08MY~bCHR
 3 MOllEJIb ~PATh1EHTAJlill1 lD3MJKYlUErOCiacutel OCTAT01lliOrO mJPA
 B pacorax 23 oacutewra ocaapyxena CHJIbHM aCRMM8I~nR Bfl8Ta gposhyIJyKTOB WparM8HTarurn peJIRTHBHCTCKI1X JUep-cHaPMoB ( C 5 fe ) B nOnSp8qHoti fiROCKOCTH BSaRMOn8tiCTBRa ( aSRMYTaJIbHaR aCHMM8TpRR) CB~eT8JIbCTBYID~ o HanM~HH y wparMeHTHp~m8ro OCTaTOtIHOrO RAPa sHashyqMTS~bHoro nOlIeps~Horo RMlIy~~ca Ol8B~HO IlOrr8peqH08 nBRm8Hae pacshyn~~8~cR CRCT8MU HcR~aeT (YB8JIH~RBa8T) MCTRHHbl8 ( B cnCT8M8 rrOKOH aTott CHCT8MU) HMrry~bCHHS11 KOpp8JIRlUWHHU8 XapaKT8pHCTRIal cIacutelparM8HToB
 B aTofi CBRsn BosHKKaeT HeooacutexonMMOCTb B Mone~bHOM aHaJIMS8 aToro npO~8cca ~Opp8KTHO n KOJIHl8CTB8HHO ~eHHBaro~8M B8JIMtIRaY norr8pe~oro
 WlIIYJI1Jca ~parM8HTMpyrolllero RIJpa Mero BJUtfIlU16 aa l1SM~pii6MHS B aaoopashyTOpHofi CHCT8M8 HMUYJIbOHH8 M npyrn8 XapaITspnCTHIl1 cIacutelparM8HTOB aA8Cb MH BoonO~bSYSMCR nOCTaTOqHO npocTofi MOn8~bIO wparM8HT8UKa nB~8rOCH
 JUlpa BapHaHT MOp8JIM npllNl8H8HHUa B HaCTOii~eta paOacuteOTe CYlleCTB8HHO TOiReS 11 KoppeRTH8e 11cnO~b30BaHHOrO B ynOMRHYTUX paoacuteoT8X 23
 B 8TO~ Monalln (Mo~e~MpOBaHa8 COOacuteUTMft npo11sBonHJIOCb MeTonOM MOHshyT8-KaPJIO)
 2
 I OCT8rOqHOe BIij)o-cHapan QOOToRlI1e8 RR HaKapp6~HpOBaHHblX HYKshyJIOHOB paC~SIIJIH6TCSI aa SapJDKeHHbIS (p d- i ~parMeHTbl c r~ 2) 11 H6tTPaJI1JHU8 (HsftTPOHU) cIacutelparMsHTu B COOTB8TCTBmt co cTaT11Cshy
 TM~8CK10~ T80pRS~ OacuteblCTpOti cIacutelparM8HTauRM ~ewoacuteaxa-XYaHra-ranbAXaOacute8p (m) 45
 2 lffiMO SapmK8HHIlX WparM8HTo~ B TOllHOCTH BOCnpOHSBOnHl aMnHpHshylI8CK08 npH K~OM l H B JIIOOacuteOn rpynrr8 COOacuteUTMft K~OMY psanbHOMY COshyOacuteblTmD COnOCTaBJIfJlOCb OnHO 11 TO JKS KOJilltI8CTBO MOn8JIltpyeMWt bull tJHCJlO H8fiTpOHOB B HHX ~o pa3HrpHB~OCb ~ K~oro COOacuteHTRff nOOacuteKHOM11anbshyHOMY saKOHY c MaRCiMallbHblM 3Hal6H118M onpen8JIR8MHM KOMnos~6ftl sashyp~eHHblX wparM8HTOB B naHHOM COOacuteHT~ c yqeToM COXpaaSHRfl lIRCJIa HYKshy~OHOB H opeIUiHM 3HatI8IDL8M ltn gt orrp8neJIHeMHM HS COOTHoIlleHIDI
 rno)C mO-)(11 (to =(n ) rL rne rLp - ~CJlO npOTOHHhIX cIacutelparM8Hshylt 0 gt p p TOB B COOacuteblTIUI a rLpo)(= ZtJ -Q t n P (anecs Q= [ niet CyMMapHHn 3apan BC8X cn6KTa~opHHX WparMeHTOB) llOC~8nHe8 OOacute8CnelMBa8T
 BblIIOJlli8HlIe OtleBImHOro paB8HCTBa ltn Q) ltnpgt (A Ne- Z lIe) Z Me B aacasone MOn8JIHpy6MliX oodblTJIl~ ( 31J8Cb AN H C Ne - MaCOOB08 IlIC-
 JIa H aapfU) n~pJ311~HOrO W a ) e 3 TIorr8pe~HHe llMUYJIbCbl wparMsHToB B CHCT6M8 noROs WparM8HTHPYIDshy
 nero H1Pa pasarpsaaxacs npl1 npeimoJioJKeHIDl o HopManbHOn qJopMe N (o 6) ~ ~oft HS rronepelHblX KOMrroH8HT 3-nMny~bca Te no 3aKOHY
 f(P1)cL PT
 = (PT62) ex p (- I( 2 (52) cl Flr (I) (paonpeneneaae PMeJI) c lucrre~cHeiacuteiacute G HOpM8JlbHOrO 3aKOHa J (O5 CJIeUYJDmeft napaOacuteoJlll~ecKoMY 4
 6 ~ 1S2 (AMo- 2i ) (ANo- 1) ()~j Zi r (2) TIpH aTOM SHaQ8HH6 openaoro nonepesaoro lliVlnyJIbCa l=ltp gt~ HYKJlOHHOrO WparMSHTa B CHcTeM8 nOKOH cIacutelparM8HTRPYIOmer O RAIJa BapbRPOBaJIOCIl (7 shynepBbln CBOOacuteO1Ulhl~ napaMeTp MO1Je~H) )J7uI POSHIP~ RcnOJIbSOBeJlaCh MOshynenb ~~nqSCKOrO cIacutela30BOrO oOacute~eMa BaR-XoBa 6 OOacuteOOacutell8HHaR B pashydOTS 17 lia KOH8~U8 COCTOHHRff C npOMSBOJIbHHM HaOacuteopoM qaCT~ pasHon
 MacObl H pasasx ltPT) middot 4 ~parMeHTHPy101U8e JW)9 nOJIyqano nOn6p8lHH~ mnnyJllio ClT~ O aOacuteshy
 CQJIJOTROS SH8~e1U1S aoroporo1 qr np8lJIlOJlara8TCR TaIOKS pacrrpeneneHHHM no saacuteRoay (I) c ~cnepcRo~ [ HaIIOMH1lM ~TO crr -pacnpe148JISHJd8 B lliopshyMY~a (I) BblTSKa8T TaRXe HS aKonoHe~Horo B~a pacnps~8~eHRa no
 nep61BBaeMOMY paocMaorpHBaEllolaMY ~eKq 4-IlMIIYJllgtca t B CJIYlae ecshyJI1I t oT B6JIHlJllHa lt Cfrgt = JC2 L eJIYJKMa BTOpIDa caooon-
 HbtM napaM8rPOM Mons~n
 CKOpOOTb JgtT = qT M 1U3U8HID1 cIacutelparMSHT~yI011JerO OCTaTo~oro aupa c MaccollM B nOrr8p8qHO~ IL1IOCKOOTH 01 =m NL2r nt~r3 rLt+2nd+
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  ---
 (h- p + n o ) J) aCnOJIlh30BaJIaCll MR nepeaona HMITyJIUacutemHX xapaKT8pnCTHK wparM8HTOB RyrJIOB RX B~8Ta a3 CaCTeMU nOKOR gnpa B JIa60p~TOPHYID CnCTeMY KOOpnRHaT
 lLBa napaaarpa paCCMaTpRBaeMoti MOn8JIa t R lt9Tgt B KaJiU(OM cJry_
 ~ae HaxOIJRJIaCb 8MnllpR~eCKR (RS Tpe60BaHRR HaRK~erO OnllCaHRff 8KCshynepHMeHTaJIllHHX naHHHX)j 8TR Tpe60BaHRR 6ynyT OnllCaHH Rame 06pa60TshyKa CMOneJIRpOBaHHHX C06liTn~ wparMeHTauRR npOBOnllJIaCb ~eHTH~O C p8aJIllHHMa C06HTHHMll
 ~ 4 3KClIEPI1MEHTAJIblliE llAHHHE 11 HX OECYJlfWlliL1E
 ~R aHaJIR3a KOppeJIRUllll Me~ wparMeHT8Mll B non8pe~HofillJIOCKOCTa I
 cOyAapeHHH MH 6yneM llCnOJILSO~aTb npocT8t1rnRe XapaKTepllCTHKR asHMyshyTaJIllHHX KOppeJIRURti
 a) MHKnroSRBH08 pacnpeneJIeHa8 no napHOMY a3HMYTanllHoMY yrJIY ~ ecircLJ = arc c os (~t ampj ampt 9 )
 Me~y BeKTOpBMH nonepe-rnux HMUYJIbCOB lt R~j L -ro a i - ro wparMeHTa RS onHoro c06UTaR II ero XapaKT8pacTillta - K08~~ReHTU acHM~ MeTpIDtl
 o
 A= (Nl lt ~L- N gtJt2 ) NOl~1L (3) aKO~RHeapHOCTR
 B(t(~ltJt + Necircgt~3L4-N]r4ltecirclt3fit) Nacelaquo 3C i (4) 6) Pacnpenenaaaa a cpennae 3Hatl8HHH K08lRtU18HTOB aSllMYTSJIbshy
 HOa aCllMMeTpIDI a lOJIJillneapHocTR B HHl(llBW8JIbHhIX 8lTax coynapeRRR
 twlc L COSecircLJ -(n (n -1) lto gt= t d N (5)L~ j k k k =1 k bull
 J(
 fJk= [ cos2fij~ ~k(ttk-i) i ltfigt == [ gt1lt N (6)tJ k~1
 rne ~k - MHo~eOTBeHHOCTL paccMaTpllBaeMHX 3ap~eHHux wparMeHToB 1f - lIRCJIO C06liTlli c namp2 k =12 N
 KaK YJK8 OTMetl8JIOCb Mbl KaK npasazo 6yneM orpaaaxaaarscx paCCMOshyTpelWeM wparMeHToB c 2 ~ 2 MR lOTOpID npollenypli aneHTl1lPKKarum n aHaJIHSa fIBJlRIOTCR Hane~l1MR Icrna Tpe60BaHne n k ~ 2 CYJKB8T nOJIHli~
 paCCMaTPRBaeMHif aHCaM6JIb 22jfe -UtepHliX coynapeaaatilde no 2937 C06HshyTaiacutet Bce BW30nu xoropse 6yrrYT HaMR npa aTOM cnenaas H8 TepJIIDT
 CB08ft 06~OCTll TaK KaK nCnOJIbSOBaHRe B8JIHtIRH (3) _ (6) npll KoppeKTshyHOM KOJIH~eCTBeHHOM BUtIllCJIeHHH RX MoneJIbHhIX 3HatleHRfi H8 Tpe6yeT KHshyqgtOPM~ o Bcex nponyxrax pacnana CHCTeMli OTM8TRM lITO ace lIpHBOshy
 4
 jlUiMH8 lW2K8 p8sYJIllTaTH li mmonH UQJfHOCTllIO coxp~ cwIY 11 IIpH pacshyCMOTp8HIDl BC8X SapSDlt8HHliX WparMeHToB rrpntleM npaKTHtI8CKH ooanananr Asma KanHtI8CTB8HHH8 xapaKT8pHCTRKa~
 OCHOBHH8 cTiTaCTnlIeCKl1e csoatildecraa CJIYlIacuteattHwc BeJlKtlHH 3) - (6) MOERO HaftTa B8 bull
 Ha pRC I pJW npHMepa npW38A~HH a) HHK7II03HBHOe E - paonpeshyiteJIeRRe nIR nap ~arMeHToB c~ 2 M3 noaaoro aRcaM6JUi 22Nf-JIfIepHNX B3aRMoneaCTBHn H 6) pacnpenan8HHe no K03WWRUHeHTY aSRMYTaJIllHoft aCliMMeTpIDt 0lt 5) B RH1(RBWaJIllHHX C06UTIDIX KpHBue I) COOTB8TCTshyBJIDT OmmaeMHM pacrrp8euroJl8HHJIM no etj H o(Jc npa OlOacuteYTCTBHId noneshypesnoro nBIDKeHIDI WparM8HTRPYJOllle-A caCTeMH ( ltfl =O) 11 JII060M ROHetlHOM 3HaIIeRm1 cpenaero nonep8t1HOrO HMnYJIllca(1 ) ( Te OHH rpaKTRlIBCKH BHeMO~euroJlbHHe aCnOJIll3yeTcR JIHllill rrpe~nOJIO~eHHe o HaJIRqaa y rpparMeHTOB xoaesaoro COCTomtM KOPJleJTfIlWOHHllX caaaeatilde 06YCJIOBJIeHHHX coxpaaeaaes SHeprnR-RMnyRllca) KaK BHnHO ll8 ~aHHHX pRC I HMeeT MeCTD ~~eeTBeH~
 HaR aSllMYTaJIllHaR aCHMMeTpM BWI8Ta WparMeHToB
 PHcIPacnpe~eJIeHKH fiO ~tj
 ( t J j - -4JparMeHTH dNci~
 -47tX2
 c 2~2) (a~li o( (~opshy
 MYJla (5) ) (-6~ B 2~ smepHliX coy~apeHHRX
 lpRBH8 - MO~eJIDHHft
 paClle T lIpn Cfr =O 11
 Jl1060M (iN (1) li crr 042 fsBo H G = 65 MaBc (2)
 ~R ae KOJIR1I8CTBeHHoro OnnCaHM MH npOBeJIlI paclIeTH no MonanR pacshyCMOTp8HROtt B npenWUllleM pasneae npa pa3JIlltIHUX 3Ha~eHRRX napaasrpoa
 1 n qT MR HX onp8n8Remm nOCTaTOtlHO MMeTb nB8 HH3aBHCHMHe li Hashyne~o HSMep~eMHe SKCnepHMeHTaJIbHUe BeJIMtlIDIU - WYHKURH 3THX nap8MffTshypOB Mu Bu6paJIH B Katl8CTBe 8TRX BeJIlltlHH
 bull I) cpeztaee SH8t1elill8 nonepevacro HMnyJlbCa cI- xacran ltPTQl gt ( oL- lIaCTHUH COCTaBJIRIDT a6COJIIDTHOe 60JlbmKHCTBO cpenH WP8FMeHToB c 2 ~ 2)
 2) KOsltW~8HTli aSIDdYTBJlDHoiacuted aOI4MM811pO A ( RJm ltcC raquo IVIR lIacutelParM81I~
 TOB c ~ ~ 2 KaK Han60Ree TOqHue n 6esynpetlHHe B MeTonnnor~ecKoM
 OTHOllleHIDl BeJIlllIHH8 A laquo dv gt ) nerxo onpeneaaerca no IJaHHbIM pncI t HCnOJIb30BaHH8 JKe BeJIRtIIDIU lt PTdo- gtHBJIfIeTM B nenCTBRT8JIllHOCTH
 Bec~a nanRKaTHOn npo6JI8MoR
 5
  i__ __ - -shy
 Ha PRC 2 OIIHTL-TaKI1 RaK npaaep npencraaneao onHOtIaCTRtIHOe
 lUUtJII03ID3Hoe PI - pacnpeneJIeHt1e peJIflTRBRCTCKRX cJ - tIaCTIDJ R3
 22fe -MepHbIX coynapeHRfi 11 KpRBafl I aa aTOM pRCYHKe ~nCT8B-JIfleT 006011 pacnpeneJIeHRe (1) npa napaaarpe ()= Ocirc()(p1i- ltR gtltPT~ =273 MaBc XOPOlllO BlllJHO tITO pacnpeneaeaze PSJIefl ae oI~H-BaeT 8MnRpRtIeCKOe PT - pacnpeneJI8HRe ot - ~parM8HToB R3-3a
 HaJIRtIRff YHera XBOCTa 60RLlll~~ PT
 XOTR RSBeCTHO tITO OHO npR niRshy1KeHRR RCTOtIHl1la npR6JIR1K8HHO COXpaHReT cson ~OPMY ( CM aanpaaep 91middot 03HaQa8T ~R aTO tITO RCTHHHoe P -paOIIpa~aneHHe (B CRCT8M8 nOKOR
 ~parMeHTRPYDmer ~a) He onHc~aeTCfl ~OpMO~ (1)7
 Pac2~Pacnpen8JIeHHe no noshy
 nepetIaOMY RMnyJILCY
 0(- tI~CTRU R3 22Jre-ErJ
 coynapeaaacirc KpHBIla shy
 pa3JIRtIHHe anrrpOKCHMa~
 ~HH ero ( CMTeKCT)
 IJyHKTHp - BKJ1~ I1J3yx CJIaraeMHX pacnpeneJIeshy
 HRt1 (7)
 OTB8THa 8TOT Bonpoc MOmHO nOJIyqRTL OllHpaflCb Ha OnllH R3 peSYJIbshy
 ~aTOB pa60TH 11 OH COCTORT B nOKa3aTeJIbCTBe He38BRCRMOCTR MeXaHH3shy
 MOB 06paSOBaH~ ri - -qaCT~ c 60JIbillRMR (~ 04 faBc) PT H ocraasshy
 lIHX o - lIaCTHU R wparMeHTOB c iacute gt2 IIpyrHMR CJIOBaMR ranoreaa o eIJRshy
 HOM RCTOtIlUU8 RCrryCRaHIDi o shy tIaCTRU OKaSllBaeTCR nporaaopesaneatilde axcneshy
 pRM8HTaJlbHHM IJaHHHM 1 aTO IJaeT OCHOBaRH8 ClIRTaTb He TOJIbKO KoppeKTshy
 HHM fia H H60dxo~ npH nepeXOIJ6 a onoTeacuteMY ITOROR oneRT8TopHOI ~80TH
 RIij)a-oHapHD8 HrHopRpoBulb XBOOr 60JlbWWC PT paorrpouUJLUHRfI pRO 2 Mesa-9 IOtBRCRMO OT M8XaHRSMeacutel arcootildepaaoaaaaa (rIDloTesa o IJBYX RCTollHRRux
 MeXaRRSM KpaTHHX nepepacceflHRll BKJI~ KacK~oro paCll~a npOMe~TOtIHHX
 1OpOTKO)IlliB~ OCKOJIKOB( aanpanep Be--2~) 11 TIJ )
 KpRBIle 2 Rmiddot3 Ha pRC 2 npencTaBJIRIDT co6ot1 nBa cnoco6a peanR3~RH
 aToro T83Rca BnepBOM R3 HRX RCKaJIaCL ahnpoKCHM8lJRlt PT-pacnpen8JI8HRff
 d - lIaCTRU eIJHHCTEUHHHM paCnpeIJ8JIeHReM rana (I) 06eCnStntBaIOUlBJI xoshy
 6
 pomee onacaaae naHHIlX JIRlllL B 06JraCTR nasa pacnQen8JIeHWi ( npa PT ~degj 4 faBIc) BO BTOpOM CJIemrfl aBTOpaM pa60T 79101 aH8Jll13HPOBaBlllRM
 1IDlOT8SY o nBYX RCTOtIHRRax acnycxaaaa peJIflTRBHCTCRRX ~ - tIaCT~ R3
 ~0-~8pHHX B3aHMone~cTBll~ MH RcrrOJIL30EaJIH nEyxpaJIeeBCKyro WOPMY
 flP-) -- Cl exp(-P 2rs)+ (1 ~a)e)(p(- H 26) (7)
 (a - nOJIR d - tIac~~ H3 nepBoro HR3ROT8MnepaTypHoro HCTOtIHHKa)
 B 060RX CJI~aRX ynaeTCfl no~yqRTb xopOlllRe annpOKCRMauRR PT-cneKTpoB
 cL -l8CT~ B JIa60paTopHOll Cl1CTeMe xoopnaaar ae TOJIbiw B llOJIHOM
 aacaaone 22Ne -RIJapHHX C06HTl1H HOH B paSJIRtIHhIX RX nonaHCaM6JIRXl 11
 B naJILHettllleM MH onRpaaCL Ha OnHCaHHH~ aRanR3 PT-pacnpene~eHRff
 o xacrau HCnOJIbSOBaJIR TpR BeJIRtIRHhlltPT do-gt (EMeCTe c BeJIRtIRshy
 HaMH A Rim ltoltgt )JJJfl WPCcedilITMeHToB c 2 ~ 2) Mfl onpeneaeaaa napaaarpoa L R tT MoneJIR WparMeHTaJU1R
 1 ( PTd)o= cpe~HeMY SHatI8IDUO PT 1JJlE aMmrpRtIeClOro pacnpenazeshyHHH ( pRC 2) Mhl CtIRTaeM no~yq8HHHe rrpR aTOM pe3YJIbTaTH HeKoppeKTshy
 HHMH 0MBKO nOJI8SHhlMRnJIfl rpy60tiacute O~eHKR MaKCRMaJIbHO BOSMOJKHOrO
 pasaaxa IJRHaMRtIeCKRX B8JI14ijIDf o ROTOPHX 6y~eT ~TH pexs HU8
 2( ~~L =lili G rne G - napaaerp 0nHOpaJI8eBcKot1
 annpOKCRM~RH aMnRpRtIecIltoro PT-pacrrpenSJIeHRfl B 06JIaCTRm1Ka
 (P ~ 04 TaBc)T
 3lt Br~ =~JC2i lt5 rne Gi - napaaarp nepsoro R3 nEYX CJIashy
 raeasx ( Gi lt G ) pacnpeneaeaas (7) anrrpoKc11MRpYIOlllero PTshy
 cneKTp BllJIOTb no PT= 1715 faBc
 B Ta6JIm(y I CBeIteHH ace SHaieHlUI ltP tA) ( a T8KlKe A H lt0raquo HCnOJIbSOBaHHHe IJ)IR o~eHKR napaMeT~OB 1 H h MoneJIH WparMeHTashy
 UM npa aaaaase nOJIHOrO aHCaM6JIR 2Ne-Em coynapeHR~ R paSJrRlIHblX
 nonrpynn C06UTH1-t 3Hall8HRR ~ H 612 R RX norpeuaocra npa annjosshy
 C~BlUUIX ~OpMaMH (1) H (7) HaxOnRJIRCb M8TOnOM MaKCl1MaJIbHOrO npaanoshy
 nonooaa KoacMlIDU1AHTIl aSHMYT8JIbHoi aCMMM8TpID4 A R lto( gt npaKTRtI8CKl1
 Ha RaM8HRIOTCR npa RCKJllOlI8HIDI ()( - qaCTRU c ~OJIblllRMH PT tITO xacaarshy
 CRltPT ot - tIaCTRU OHR npR aTOM RCKJrotIeHHH cymecTEeHHO YMeHbmashy
 IDTCR ( npR6JIHSl1TeJIbHO B 15 pasa B CpSnH8M)
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 2401 dNdpT
 160
 ao
 02 04 06 08 Pir3Bc
  TaOJI~a I H~eHHbl8 TaRRM ocpaaos ~ap~~lPbl tT 11 (iN ~~t BblIUlCaHH B TaOJI~e 2 ~ nOJIHOrO ~CaMOacuteJIR ][e~EOLcoy~apeHll~ R HeKOTOpux nO~aHCaMOJIe~ AHaJIH311PYR pe3YJIhTaTH pac~eTOB B CpaBHeHRR c aMnHpHshy
 (Hr c() MaBcAHCaMOJIh A lto )i=o t= l - 2
 22Ne -Em 273 plusmn 5 197 plusmn 2 IUI plusmn I 006 plusmn 002 007 plusmn 003
 217 plusmn 5 176 plusmn 4 159 plusmn 6 -o02plusmn003 -006 plusmn 005 nh=2+8 264 plusmn 6 198 plusmn 5 178 plusmn 8 009 plusmn 003 011 plusmn 004
 8 347 plusmn 13 224 plusmn 12 219 plusmn 9 020 plusmn 005 025 plusmn 007
 ~ rth =Uuml I
 n gt Q =2+4 383 plusmn 21 242 plusmn 12 205 plusmn21 0I8plusmn 015 021 plusmn0I6 Q =56 2~8 plusmn 10 226 plusmn 6 203 plusmn 11 019 plusmn 906 019 plusmn 007 Q =78 266 plusmn 7 203 plusmn 6 184 plusmn 3 012 plusmn 004 017 plusmn 005 Q =910 215 plusmn 5 175 plusmn 4 163 plusmn 6 -002 plusmn-003 -005 plusmn 004 2dgtC 2 294 plusmn 6 198 plusmn 5 183 t 3 010 plusmn 003 023 plusmn 005 ~Mo~ 3+5 260 plusmn 11 202 plusmn 7 184 plusmn 12 009 plusmn 004 008 plusmn 006 lMoX ~ 6 197 plusmn 4 177 plusmn 5 169 plusmn 5 -O 07 plusmn 004 -011 plusmn 005
 TaoJI~a 2
 --AHCaMOJIh CfT faBc SNl MaBc
 deg I 2 deg I 2
 Ne-Em 052plusmn002 0 42plusmnOOI 038plusmn0OI 85plusmn2 65plusmnI 60plusmnI
 111-=0 I 050plusmn0O4 038plusmnQ04 034plusmn005 78plusmn4 65plusmn2 59plusmn3 nh =2+8 O5Iplusmn004 04Iplusmn003 037plusmnO04 85plusmn4 68plusmn2 6Iplusmn4 t1h gt 8 060plusmnOLJ5 047plusmnuuml05 O47tO03 86plusmn5 62plusmn3 6Iplusmn2 ~MO1 2 ~MOf3+5
 055plusmn003 0 56iD05
 042plusmn002 046plusmnO05
 039tO02 0 43jUuml08
 85plusmn4 83plusmn6
 6Iplusmn2 7Iplusmn3
 57plusmn2 65plusmn6
 lM~ 6 043plusmnOO4 037plusmn006 036plusmn006 72plusmn4 69plusmn2 66j2
 ~eCKRMll XapaKTepllCTRRaMH MOXHO CJIe~~eC~eJIaTh SaKJIID~eHHR
 I) I Mo~eJIh wparM8HTauID1 jlBIDKY1Il8rocR OCIaTO~HOro HI(pa XOpOlllO onHshy
 c~aeT aSHMYTaJIhH~e KOppeJIRUHH MeJ~ WparMeHTaMH nna npHMepa lia pncl npe~CTaBJIeHH ( Kp1lBble 2) pesYJIbTaTbl pac~eTa cooTBeTCTB~
 UUiX KoppeJISIIUIOHHHX xapaxrepacrax lt pacnpeneaeaaatilde )npH eyr =042 faBc H 6N =65 MaRc (BapHaHT c QJJHOpaJIeeBCKO~ annpoxcaacuteaanaeatilde) Xoshypomero Oll1l1CaHWl M01KHO ~OORThCR H npa Iij)yrHX annpOKCHMaIUUIX 111 BO scex no~rpYII~8X coy~apeHHn
 2 Mo~eJIh wparMeHTBl~ nBIDKymerocR RAPa HeIlJIOXO onacssaer pacnpe ~8JIeHHR nonepe~HUX RMnYJIhCOB B OOacuteJIaCTR nHKa He TOJIhKO ~ ~ - ~ac~
 rau HO H ITJm ~yr11X wparM8HTOB caapana ( pHC 3) 3TO OnHCaHHe KaK BImHO aa pacyasa nOCTHraeTCR JIMiIJh B BapH8HT8X c napaMeTPaMn MO~eJIH
 onpe~8JIeHH~H npa OOpe38H~ OOJIhlllRX PT olt - ~~CT~ CKaS8HHOe cnpashyBe~HBO ~ Bcex paccMoTpeHHux nonaHCaMoJIen B3aHMO~enCTBnn
 dNdPr I acircPrl I
 PMiC 3 -PaCnpe~8JIeHHR no PT-1lgtparshyMeHTOB c ~ = 2 (a) 34 (O) 56 (B) 78 (r)
 a)
 ~ i 06 PTr3Bc
 rll~ ~JL +01 I li n n e 07 09
 PTr3Bc
 200~ 60 f +0 f I I 20 I
 00 ~ i dl KpHB~e - M9naKhHHA pac~eT
 npa lt PTolt gtc (I) laquoe gt (2)
 I rA i )ltR (3 HlJJIR CJIYshy
 xaa t~ ~Jgt~ nYHKTRp) bull
 3 O~HH H3 HaH60JIee BamRHX BllBO~OB
 CJIe~IDmHX HS COnOCTaBJIeHHR pacshy~eTHHX n XapaKTepnCshyaMnHpH~eCKHX
 THK ~parMeHTauHn HeOHa-22 OTHOshycnTCR ~ Bonpocy o KoppeKTHOCTH
 02 04 06 P-rriBc CTaTHCTR~eCRQ~ MO~eJIn ltpparMeHTa-URR 45 KaK H3BeCTHO nepBHe aKCnepnMeHT~ no wparMeHT~ JIerKHX peJIRTHBRCTCKHX ansp BllllOJIHeHH~e B EepKJIR ( CM aanpaaep 11 npHBo~WIH K pesYJIhTaTaM HaxO~nBllIHMCR B Y~OBJIeTBOpRTeJIhHOM cornashy
 rrpRMe~aHlle CTOJIO~~ c HgAeRCaMH 012 cooTBeTcTBYIDT HCnOJIh30BaHHID middotCnH c aroatilde MO~eJIhIO (HOpMaJIhHOe pacnpsneaeaae no KOMnOHeHTaM 3-nMIIyJIhca ltpparMeHTOB c JIJD6blMH 2 BlmOJIHeHRe napa60JIR~eCKOro SaROIshylt ~ 0gt0 ltPT dgt 1-1 ltPT ~ gt Jlo) I 1 I 2 na R Tn ) XOTR 3HayeHM pacnanaoa TeMnepaTypH 6tf B HHX
 (Gx ~ 90 MaBc) 6wm HeCKOJIhKO MeHbwe ~eM B 5 (~= 110 MaBc)
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 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
 10
 0) PRC 4 3aBRCl1MOCTR(9T)(a) ltJ)f (6) 500 ~ ltQTgtM3Blc R]3T OT Q
 I 8HaQ8HJd8 T8MnepaTypH GJf WparshyM8HTnpyromero OCTUTOQHOrO aAPa 3aMeQashy
 ~tJ-j-4--H~J ~ T8~bHO YCTollQRBO H xapaKTepMCTHKaM
 B3aHMO~eficTBRH B KOTOpOM OHO 06paSOBashy~OCb 6]( B npenenax OIIIH60H aro onpenashy~8HHH H8 3aBRCHT HR OT MaCCH RIUgta-WIDl8shyHR ( Tap~2) HR OT npRU8~bHoro napashy
 70l~l_Blii~-~---~~Q M8Tpa coy~apeID1H (RJIR OT MagravecCH wparshyMeHTRpyromet CRCT8MH) Q (pHC46)
 60 ~ H8T TaK8 3aM8THOA 3aBRCHMOCTH OT CTeshy
 10 Q n8IDI )t83ffiIT8rpalum lIacutelparM8HTRPYIOllt8rOlt~ gt~103 6 RDpa OTM8THM QTO BHBO~ H8 3aBRCRT OT60 -1 amp)t cnoco6a n8pexona B cRcTeMY nOHOH RIUgta
 i-~ 2 3HatfeacuteHHH ncnyseaacro B coynap8shy40 9
 HRH OCTaTOllHHM ~oM-cHap~oM cp8~H8roY nonepexaoro RMhY~1gtca ltqr gt T8KJK8
 ~OBO~bHO caaoo 3aBJt1CHT OT xaPaKT8pRCTHK i f B3a11M0~8AcTBIDl 113 pRC 4agrave BM14HO QTo(llT
 20
 4 6 8 10 T Cf MaKCl1MaJI8H npz cpsnaax 3HaQ8HHRX Q KOrshy~ Macca OCTaTOllHoro ~a - nop~a
 nozoaaas MaCCH RIqJa H80na-22) li MRHRMaJIeH
 npR M-- ANe WIR O Mamno npennoaosara qTO 3Haq8HR8 ltqTgt nponopshylUlOHaJIbHO MOmanR nOB8pXHOCTH pa3~eJImOm8~ XO~O~YJO (cn8HTaTOPHY1O) j1 ropfllIYIO qaCTRyt1aCTBYIDUU1X B coynap8HHR snep
 3 3aBRQ11M0CTb CKOpOCTR wparM8HTRPYJOm8ro ~a OT ero MaCCH (T8 OT Q) 6~R3Ha 1 ~RHefuIon ( pac 4B) OHa MaKCRMaJIbHa npH Magraveshy~hIX Maccax R MRHHMaJIbHa npa 6Mblill1X Pa3YM8eTCR QTO YTB8pJlI(8HR8 paa-HOCRJIbHO C~8~BIlHOMY BllI1Ie BhlBO~Y O c~a60A Q- 3aBRCRMOCTR ltcrrgt 11 8TH BHBO~H H8 3aBllCRT OT cnoo06a n8p8xona B CRCT8MY nO~OR OCTaTOqshyHoro ~a-CHap~a
 rrpRB8~eM g SaKnIDQ8HR8 KWIRq8CTB8HHH8 CBeneHHR O B8~RqRHax RcKashy~8HRtt BHOCRMHX B OCHOBHHe xapaKT8pllCTRKR wparM8HTaullR nOn8pe~HM
 ~BIDK8HR8M WparM8HTRPYlOm8rO RAPa R HaJIRqR8M H8CTaTRCTRQ8CHOrO Hs6HTshyHa 60~bIllRX PT ( CcedilMTaKm8 pRO 3) B Ta6~~8 3 npRB8~8HO OTHom8HRe 8MnapaQeClWX ltPTgt )JJIff wparM8HToB o pa3HHMR Z K pac-q8T~HM B CRC T8M8 nOKOH ( B BapRaHT8 n8pexona H CUM RcnO~b3yrom8ro 0~Op8shy
 ~88BCHYJO armpoxcaeaazn) Bl1IUIO QTO SHaQSHIDI IVIfl ~8rIGlX ltlJparM8HTOB B aaooparopaoacirc C~CT8M8 ~oop~arr ~HaQHTe~bHO ( ~ I 5-2 pasa) aaasshym8HH yxa3ammMli 1tBywI ljlaRTOpmm
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  ~
 I i
 I C WaIMe1ITaMl1 o 2 ~ 2 a RQHQ~110M OQQlQHlUU1 MOJIeJIampHlle paOlielbl TaoacuteJIHUa 3 yuOBJIeTBOpHTeJI~HO OnnONBaroT JB - ~acnp8ueJIeHRe (CMOTpH pno6) bull
 dN TlUl ~parMeHTa TRIl wparMeHla ltPT gtex p dB Pac 6 Paonpep6JIeHHe no fi (~opMYJIa (6raquo B
 22Je - ~epH~ c6y~apeHRffX bull KpKBU8ltFTgtcuM Te ~e lITO Ha pRC I
 16015 t 01 ~ = 5 17 t OI
 ~ 17 plusmn 01 = 6 18 plusmn 011 -t 18 plusmn 01 IB plusmn 01
 19 plusmn 01 80 ~ = 2 17 plusmn 01 = 8 1 3Hat1eHIDI B R ltj3gt OnHaKO npeBOCXObull
 = 3 16 plusmn 01 9 20 plusmn 01 uRT paCt1eTHHe ( CM Ta6JI4) XOTR R H8B8JIHK~
 I7plusmn 01 10 25tGI no a6COJIroTHotiacute B8JIRlIRH8 - t o 2 8
 = 4
 OTHOllIeHM lt11 gtaplt~) HeCKOJIIlKO YE8JUitIRBaIOTshyI1p1l YBeJIR~elUUi ~ CAi1 Ta6JIlllla 4
 11s CKaSaHHOrO CJIe~ei ~T-O -SaBRCRMOCTIlltPr (~) gt WIR (P 1 (Hraquo Koal4gtmmeHThI aSHMYTaJIIlHott KOAJIID1BapHOCTR B 22 Ne -RIJ8pHhIX OH
 CoynapeaaaxB JIa60paTopHo~ cnCTeM8 KOOp~RHaT He ~aeT cTporo rOBopH npeACTaBshyJlelIltil o middotOTeneHH COOTBeTCTBW1 uaHHIDC napaOacuteOJIRlIecKoMY SaROHY (2) ECJIH 3Ta3aBRC~OCTIl B JIa60paT-OpHOn CldCTeM8 onacasaerca napaooaoacirc ( CM Till1 ~parMeHTa BeJIRt1RHa 3Hcrrepillv1eHTaJIb- PaCt1eT
 Hoe 3HatleHReHanpRMep 11) TO B cnM bull uB~~erOCH pacnaIJaDmerOGH ~a OHa MOshy i ~JKeTOT aea OTKJIOHfITIlCH ( cnpasennsso R ooparace YTBe~eID1e) 3e-
 rRM rasae lITO napaOtildeOJIRj 8 CKHn 3aROH HapYllIaeTCH l B aapaaare 13 erashy~RcTH~ecKOn Teopna 45 bull TaRRM ooacutepasoM aTOi Bonpoc H~aeTCH B ~oshynOJIHRTeJIIlHOM MCCJIeuOBaHHH
 CTeneHIl HCK~eHRflltPT) R3MepeHHoro B JIaOacuteOpaTopHOn QRCTeMe sa-
 BRCRT T~e 01 xapaKTepRCTRK COOacuteUTHH
 R PRC 5 3aBRCRMOCTIl R = ltamp- ~~ ~xp
 lt~pgtC4M 01 Gmiddot t5~ lJ1rH rrpRMepa aa pRC5 noxaaaaa
 20 ~ t ~ Q - 3aBRCRMOCTIl 3aBlllileHIDlltP1) ItJUI + ~ - lIaCTRU ltPT(Jl lt PTo(~ bull~ ~ exp c~
 9 3Ta 3aBRCRMOCTb KOHelIRo csaaaaa c Jshy15 ~
 9 ~ 3aBRCRMOCThID CKOpOCTR AB~8HRR ~parshy
 MeHTRPyromen CRCTeMU ( pRC 4B) 110pashyIi JKaeT 0t18Hb 60JIIlllIaH B8JIRt1RHa aaasnsshy
 4 6 8 10 Q IDUI ltlmgt B C06UTIDIX c MaTIUMH Q shy
 neHTpaTIhHHX B38HM0uenCTBRRX PaCCMOTpRM HaKOH8U ~aHHH8 no KOAJIRHeapnOCTR e - paCnp8~eJIeHRH
 no Koal4gtIDUleHTY KOAJIRHeapnOCTR flgt uJill 22Ne - M8pHHX coyuapelmn
 12
 do- - lIac Tlllla B 008 plusmn 003 O plusmn 0001
 ltfi gt 016 plusmn 004 001 plusmn 001
 B 005 plusmn 002 -OOO4plusmnO 006z ~ 2 ltft gt 008 plusmn 003 -O OO4plusmnO 008
 TaRRM 06pa30~ HanU1 uaHHue ae npOTRBOpet1aT ranoreae o HaTIldllID1 y OCTa TOt1HOrO ~parM8HTRPYIDmerO ~a H80Ha-22 yr~oBoro MOMeHTa XOTR ~eKT
 KOJIJIHH8apHOCTR ooacuteeCrrejeH mIl Ha ypoBHe 2-4 cT~apTHHX OTKJIOHeHHn ( r e CJIa6ee lIeM B 23 )
 TaK ~eKaK R pRC 1 pRC 6 HAJIIDCTpRpyeT nOJIHyro He~aKBaTHOOTh
 8KcrrepRMeHTY npeunoJIo~eHRR 06 OTCYTCTBRR rrOrrep8t1HOrO uBllJKeHIDI ~parMeashyTRpyrollerO H1ij)a
 5 OCHOBHlili Bill30LLU
 l1ep8lIRCJIRM B 3aImrolI8HH8 OCHOBHHe P83YJIhTaTU HaCTOamero RCCJIe~OBa~
 HM I ~CCJIe~OBaHRe Hoppe~tt B nOrrOpet1HOn llJIOCHOCTld M~ npo~KTashy
 MR ~parMeHTauRR peJIflTRBRCTCHOro OCTaTOt1HOrO ~aHeoHa-22 uOKaSHBaOT lITO OHO B rrponecce coy~ap8HHH rrpR06p8TaOT 3Hat1RT8JIhHHn nOnep8tlHUn 11MshyrrYJIIlC ltqrgt R BepOfiTHO HEJKOTopullyrJIOBOn MOMeHT
 13
  2 MOIIeJlbHhJM nyT8M QUElHeHe ~eJIntlliHa lt9r) R 88 3aBRCRMOCTb OT MaCCbl HIijgta-MIDll8H11 MaCCbl ~parM8HTllPYIOU8ro SJIUgta II CT8n8Hll 810 ~83illishyrerpanaa B nOJIHOM aHCaMOacuteJI8 22 Ne - m8pHHX coynap8H11~
 ltClTgt 04 faBc 3 MO~8JIbHIlM rrYTeM oq8H8Ha TeMnepaTypa GJf ljparM8HTHPYIOU8~
 Cl1CT8MU B ee c11CTeM8 noxoa E8 SHatI8H118 G~ 60-65 MaBc 3aM8qaT8JlbshyHO YCTO~ill30 K 113M8HeHmO MaCCbl HIijgta-Mlllil8HlI MaCCIl ~parM8HTHPYIOU8ro
 mpa R creneaa 810 ~83illiTerpauIDi B 8~ax kT OHa COCT8BJIfl8T
 gt kTA(G~ Im ~-f)4-5 MaB 4 SHatI8HHe ~N xopomo COOTB8TCTBY8T cTaTHCTl1tI8CKOa T80pRH OacuteblCTshy
 pott WPaI~8HTaqKH ~xrM 4513 B npOTRBOnOJI~OCTb BblBO~aM 13
 5 TIonep81lH08 ~B~8HR8 ljparMeHTRpyIDU8ro ~a CHJIbHO HCK~a8T 11S- Mepfl8Mbl8 B JIaOacuteCRCTeM8 RMnYJIhCHbl8 XapaKT8p11CTRRR wparM8HToB 11 BeJIHtIl1~
 Hhl XapaKT8p11SYIOll118 WparMeli1BUldKl li qtiW~OCTl1 CRJ1bHOyB8JIRtlHEa8T TeMn8paTYPY GN ( wm kT ) Bce Ha~8HHbl8 paaee Oacute8S y-qeTa nOn8p8QHO- 10 n~IDK8HWi 3HaQ8H1Ui UH alUi kT CJIe~Y8T CtIl1TaTb HeKopp8KTHblM11 (3aBbtJlleHHHMR) bull
 6 TIOR8SaHO tiTO IJ)IflKOpp8KTHoro Onp8~8JIeH11H XapaKT8pHCTliK ~parshyM8HTauRH H80OacuteXOIJRMbl KOJIl1tieCTB8HHUfi yq8T nOnep8QHOrO ~B~8H11fl ~a 11
 HaJI~MH ~OnOJIH11T8JIbHblX ~ K OCHOBHOMY M8XaHH3MY ero pacn~a) M8XaHH8shyMOB pOAA8HwI JI8rK11X wpaIM8HTOB c OacuteOJIblill1Ml1 PT HeKOpp8JIRpOBaHHHX c OCHOBHO~ qaCTbIO ljparM8HTOB c OTHOCRT8JIhHO ManblM11 PTbull TOJIbKO npR aTQM MO~O COnOCTaBJIflTb BHYTp~epHbl8 XapaKTep11CTRKR HyKJIOHOB H HyampnOHRHX accOIU1eacutelURt1 (BOJIHOBU8 1JYHK1JIDi) C HaOacute~a8MblMH aa OIlblT8 xapasrepacrasashyMa cOOTBeTCTBYIOll11X WparM8HTOB Sa HCKnIOtleHHeM SKCRJII0311BHblX KaHaJIOB l)parM8HTaIUU1 aTO MOteT OacuteblTh npO~8JIaHO JIHlll1l MoneJlhHb1IVl nYT8M aHaJIOrHtIshyHtIM BblllOJIHeHHOMY B HaCTOFIm8H paoore
 ABTOPbl OacuteJIaronapHbl T8XHRtI8CKOMY rr8pcoHary JIaOacuteOpaTop11tt COTPY~HshyQeCTBa sa nOMOlllD B npOB8~8HRH 8KCnepl1M8HTa)li COTPynHRKaM JIB3 OMffi1 ero OOacuteeCneQHBillHM
 JlVITEPATYPA
 I ~e8Ba HTI li ~Ol1Hl1 PI-86-828 ~oacuteHaI986
 2 EeHrYc ~E 11 AP llRCbMa B 3T~ 38 1983 353
 3 Chernov GM et amplo N~cl Phys A412 1984 534
 4 Feshbach H Huang K Phys Lett 1913 B47 300
 5 Goldhaber AS Phys Lett B53 1974306
 6 Van Hove L Nucl PhysG B9 1969 331 Kittel W Van Hove L CompPhys Oomm 1 1970 425
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pRRRCh MeTOAoM c~eTa lgt - 8~8KTpOHOB R (KnR) ~RO~a paSpaaOB C ~RshyHoflJOacuteo~~ill8fl 3~aHHOR Ha 3Ha~HT8~~HOM npOT~8HRR H3M8pR8MOrO Tp8Ka rv I CM TaK lTO Il9rp8WHOC Tb AtildeZ OacuteWIa ~ O5 8n~ sapaaa
 llpM aTOM MH RMe~ BnO~8 H~~HH8 cpenHRe xapaKTepMCTRKR cn8RshyTaTOpH1lX npOTOHOB netiToHoB TpHTOHOB ~aronapR B1ID0~8HHHM (M8TOnOM MHorORpaTHoro RY~OHOBCRoro paCCeRRRff co cpenHeti OTHOCRTe~~HO~ Ilorshyp8lIIHOCT~IO (Acirc (P3) Pjraquo~ O15) 11M1IY~hCHhlM H3MepeHIDiM aa cnenax o~osapR)JH1lX pe~RTHBMcTCKHX ~acTnu c npOCTpaaCTBeHHHM yr~oM lt 30
 ( aa ~acTM CTaTHCTllliM - npMSlt 50) lacTHWX 1iMrry~bC KOTOpillC H~ Mor OacuteHT~ M3Mep8H ~n MSMepHnCR c H8nOCTaTOiR0~ TOlHOCTbIOlpasn8~Cb
 M8~ cn8KTaTOpHHMH p c1 -t H tIaCT~H-H~parM8HT8MH cTaTHCTHshyKH (nO~R nOCJI8)JHHX H8 np8BIlliIaJIa 20-25)
 MH scex aapsxeaaax xacrzn HS 22 Ne - Em coynapeill1tl HSM8pmI1Wb nMHpHH8 ( e )M aSllMYTaJIbHhle ( f ) yr~hI BWI8Taj OTMeTRM tITO aMYJIbCRfl XapaKT8pH3yeTcR cpe~H TpeKOBHX ~eT8KTopOB MaKCMManbHO BHshycORotl npOCTPaHCTB~HHbti paSpeillaIDmeti cnocooacuteHo~TbIO
 MH Hs~eHRSi 38BHCMMOCTH HCnOJrhsyeMbIX HIDKe npa 8HaJIMS8 BeJUIl1lli OT Tarra CagraveOacuteHTllR ( IlO MaCC8 ~a-MHllieHM c KOTOpRM npORSO~O B3aHMOshyn8flcTBH8 no npKUe~bHOMY napaM8Tpy M Tbulln) Mbl Oacuteyn8M MClIO~bSOBaTb TashyRa8 xapaKT8paCTHKH COOacuteHTHR laK ~HCJIO M8wr8HHblX ( 0wrbHOHOHHsnpYIOUMX) qaCTRU B HIDC T h CYMMapHhIiacute1 sapan CIleKTaTopHh1X ~parM8HTOB oaagravepanaQ H TIl xoropue onpezrexanacs B COOTBeTCTBIDt c TpaI(HqHOHHblM~ KpHshy
 TepHRMH HCnOJIbsyeMHMH B M8TOn8 RlJepHbIX ~OT08MY~bCHR
 3 MOllEJIb ~PATh1EHTAJlill1 lD3MJKYlUErOCiacutel OCTAT01lliOrO mJPA
 B pacorax 23 oacutewra ocaapyxena CHJIbHM aCRMM8I~nR Bfl8Ta gposhyIJyKTOB WparM8HTarurn peJIRTHBHCTCKI1X JUep-cHaPMoB ( C 5 fe ) B nOnSp8qHoti fiROCKOCTH BSaRMOn8tiCTBRa ( aSRMYTaJIbHaR aCHMM8TpRR) CB~eT8JIbCTBYID~ o HanM~HH y wparMeHTHp~m8ro OCTaTOtIHOrO RAPa sHashyqMTS~bHoro nOlIeps~Horo RMlIy~~ca Ol8B~HO IlOrr8peqH08 nBRm8Hae pacshyn~~8~cR CRCT8MU HcR~aeT (YB8JIH~RBa8T) MCTRHHbl8 ( B cnCT8M8 rrOKOH aTott CHCT8MU) HMrry~bCHHS11 KOpp8JIRlUWHHU8 XapaKT8pHCTRIal cIacutelparM8HToB
 B aTofi CBRsn BosHKKaeT HeooacutexonMMOCTb B Mone~bHOM aHaJIMS8 aToro npO~8cca ~Opp8KTHO n KOJIHl8CTB8HHO ~eHHBaro~8M B8JIMtIRaY norr8pe~oro
 WlIIYJI1Jca ~parM8HTMpyrolllero RIJpa Mero BJUtfIlU16 aa l1SM~pii6MHS B aaoopashyTOpHofi CHCT8M8 HMUYJIbOHH8 M npyrn8 XapaITspnCTHIl1 cIacutelparM8HTOB aA8Cb MH BoonO~bSYSMCR nOCTaTOqHO npocTofi MOn8~bIO wparM8HT8UKa nB~8rOCH
 JUlpa BapHaHT MOp8JIM npllNl8H8HHUa B HaCTOii~eta paOacuteOTe CYlleCTB8HHO TOiReS 11 KoppeRTH8e 11cnO~b30BaHHOrO B ynOMRHYTUX paoacuteoT8X 23
 B 8TO~ Monalln (Mo~e~MpOBaHa8 COOacuteUTMft npo11sBonHJIOCb MeTonOM MOHshyT8-KaPJIO)
 2
 I OCT8rOqHOe BIij)o-cHapan QOOToRlI1e8 RR HaKapp6~HpOBaHHblX HYKshyJIOHOB paC~SIIJIH6TCSI aa SapJDKeHHbIS (p d- i ~parMeHTbl c r~ 2) 11 H6tTPaJI1JHU8 (HsftTPOHU) cIacutelparMsHTu B COOTB8TCTBmt co cTaT11Cshy
 TM~8CK10~ T80pRS~ OacuteblCTpOti cIacutelparM8HTauRM ~ewoacuteaxa-XYaHra-ranbAXaOacute8p (m) 45
 2 lffiMO SapmK8HHIlX WparM8HTo~ B TOllHOCTH BOCnpOHSBOnHl aMnHpHshylI8CK08 npH K~OM l H B JIIOOacuteOn rpynrr8 COOacuteUTMft K~OMY psanbHOMY COshyOacuteblTmD COnOCTaBJIfJlOCb OnHO 11 TO JKS KOJilltI8CTBO MOn8JIltpyeMWt bull tJHCJlO H8fiTpOHOB B HHX ~o pa3HrpHB~OCb ~ K~oro COOacuteHTRff nOOacuteKHOM11anbshyHOMY saKOHY c MaRCiMallbHblM 3Hal6H118M onpen8JIR8MHM KOMnos~6ftl sashyp~eHHblX wparM8HTOB B naHHOM COOacuteHT~ c yqeToM COXpaaSHRfl lIRCJIa HYKshy~OHOB H opeIUiHM 3HatI8IDL8M ltn gt orrp8neJIHeMHM HS COOTHoIlleHIDI
 rno)C mO-)(11 (to =(n ) rL rne rLp - ~CJlO npOTOHHhIX cIacutelparM8Hshylt 0 gt p p TOB B COOacuteblTIUI a rLpo)(= ZtJ -Q t n P (anecs Q= [ niet CyMMapHHn 3apan BC8X cn6KTa~opHHX WparMeHTOB) llOC~8nHe8 OOacute8CnelMBa8T
 BblIIOJlli8HlIe OtleBImHOro paB8HCTBa ltn Q) ltnpgt (A Ne- Z lIe) Z Me B aacasone MOn8JIHpy6MliX oodblTJIl~ ( 31J8Cb AN H C Ne - MaCOOB08 IlIC-
 JIa H aapfU) n~pJ311~HOrO W a ) e 3 TIorr8pe~HHe llMUYJIbCbl wparMsHToB B CHCT6M8 noROs WparM8HTHPYIDshy
 nero H1Pa pasarpsaaxacs npl1 npeimoJioJKeHIDl o HopManbHOn qJopMe N (o 6) ~ ~oft HS rronepelHblX KOMrroH8HT 3-nMny~bca Te no 3aKOHY
 f(P1)cL PT
 = (PT62) ex p (- I( 2 (52) cl Flr (I) (paonpeneneaae PMeJI) c lucrre~cHeiacuteiacute G HOpM8JlbHOrO 3aKOHa J (O5 CJIeUYJDmeft napaOacuteoJlll~ecKoMY 4
 6 ~ 1S2 (AMo- 2i ) (ANo- 1) ()~j Zi r (2) TIpH aTOM SHaQ8HH6 openaoro nonepesaoro lliVlnyJIbCa l=ltp gt~ HYKJlOHHOrO WparMSHTa B CHcTeM8 nOKOH cIacutelparM8HTRPYIOmer O RAIJa BapbRPOBaJIOCIl (7 shynepBbln CBOOacuteO1Ulhl~ napaMeTp MO1Je~H) )J7uI POSHIP~ RcnOJIbSOBeJlaCh MOshynenb ~~nqSCKOrO cIacutela30BOrO oOacute~eMa BaR-XoBa 6 OOacuteOOacutell8HHaR B pashydOTS 17 lia KOH8~U8 COCTOHHRff C npOMSBOJIbHHM HaOacuteopoM qaCT~ pasHon
 MacObl H pasasx ltPT) middot 4 ~parMeHTHPy101U8e JW)9 nOJIyqano nOn6p8lHH~ mnnyJllio ClT~ O aOacuteshy
 CQJIJOTROS SH8~e1U1S aoroporo1 qr np8lJIlOJlara8TCR TaIOKS pacrrpeneneHHHM no saacuteRoay (I) c ~cnepcRo~ [ HaIIOMH1lM ~TO crr -pacnpe148JISHJd8 B lliopshyMY~a (I) BblTSKa8T TaRXe HS aKonoHe~Horo B~a pacnps~8~eHRa no
 nep61BBaeMOMY paocMaorpHBaEllolaMY ~eKq 4-IlMIIYJllgtca t B CJIYlae ecshyJI1I t oT B6JIHlJllHa lt Cfrgt = JC2 L eJIYJKMa BTOpIDa caooon-
 HbtM napaM8rPOM Mons~n
 CKOpOOTb JgtT = qT M 1U3U8HID1 cIacutelparMSHT~yI011JerO OCTaTo~oro aupa c MaccollM B nOrr8p8qHO~ IL1IOCKOOTH 01 =m NL2r nt~r3 rLt+2nd+
 3
  ---
 (h- p + n o ) J) aCnOJIlh30BaJIaCll MR nepeaona HMITyJIUacutemHX xapaKT8pnCTHK wparM8HTOB RyrJIOB RX B~8Ta a3 CaCTeMU nOKOR gnpa B JIa60p~TOPHYID CnCTeMY KOOpnRHaT
 lLBa napaaarpa paCCMaTpRBaeMoti MOn8JIa t R lt9Tgt B KaJiU(OM cJry_
 ~ae HaxOIJRJIaCb 8MnllpR~eCKR (RS Tpe60BaHRR HaRK~erO OnllCaHRff 8KCshynepHMeHTaJIllHHX naHHHX)j 8TR Tpe60BaHRR 6ynyT OnllCaHH Rame 06pa60TshyKa CMOneJIRpOBaHHHX C06liTn~ wparMeHTauRR npOBOnllJIaCb ~eHTH~O C p8aJIllHHMa C06HTHHMll
 ~ 4 3KClIEPI1MEHTAJIblliE llAHHHE 11 HX OECYJlfWlliL1E
 ~R aHaJIR3a KOppeJIRUllll Me~ wparMeHT8Mll B non8pe~HofillJIOCKOCTa I
 cOyAapeHHH MH 6yneM llCnOJILSO~aTb npocT8t1rnRe XapaKTepllCTHKR asHMyshyTaJIllHHX KOppeJIRURti
 a) MHKnroSRBH08 pacnpeneJIeHa8 no napHOMY a3HMYTanllHoMY yrJIY ~ ecircLJ = arc c os (~t ampj ampt 9 )
 Me~y BeKTOpBMH nonepe-rnux HMUYJIbCOB lt R~j L -ro a i - ro wparMeHTa RS onHoro c06UTaR II ero XapaKT8pacTillta - K08~~ReHTU acHM~ MeTpIDtl
 o
 A= (Nl lt ~L- N gtJt2 ) NOl~1L (3) aKO~RHeapHOCTR
 B(t(~ltJt + Necircgt~3L4-N]r4ltecirclt3fit) Nacelaquo 3C i (4) 6) Pacnpenenaaaa a cpennae 3Hatl8HHH K08lRtU18HTOB aSllMYTSJIbshy
 HOa aCllMMeTpIDI a lOJIJillneapHocTR B HHl(llBW8JIbHhIX 8lTax coynapeRRR
 twlc L COSecircLJ -(n (n -1) lto gt= t d N (5)L~ j k k k =1 k bull
 J(
 fJk= [ cos2fij~ ~k(ttk-i) i ltfigt == [ gt1lt N (6)tJ k~1
 rne ~k - MHo~eOTBeHHOCTL paccMaTpllBaeMHX 3ap~eHHux wparMeHToB 1f - lIRCJIO C06liTlli c namp2 k =12 N
 KaK YJK8 OTMetl8JIOCb Mbl KaK npasazo 6yneM orpaaaxaaarscx paCCMOshyTpelWeM wparMeHToB c 2 ~ 2 MR lOTOpID npollenypli aneHTl1lPKKarum n aHaJIHSa fIBJlRIOTCR Hane~l1MR Icrna Tpe60BaHne n k ~ 2 CYJKB8T nOJIHli~
 paCCMaTPRBaeMHif aHCaM6JIb 22jfe -UtepHliX coynapeaaatilde no 2937 C06HshyTaiacutet Bce BW30nu xoropse 6yrrYT HaMR npa aTOM cnenaas H8 TepJIIDT
 CB08ft 06~OCTll TaK KaK nCnOJIbSOBaHRe B8JIHtIRH (3) _ (6) npll KoppeKTshyHOM KOJIH~eCTBeHHOM BUtIllCJIeHHH RX MoneJIbHhIX 3HatleHRfi H8 Tpe6yeT KHshyqgtOPM~ o Bcex nponyxrax pacnana CHCTeMli OTM8TRM lITO ace lIpHBOshy
 4
 jlUiMH8 lW2K8 p8sYJIllTaTH li mmonH UQJfHOCTllIO coxp~ cwIY 11 IIpH pacshyCMOTp8HIDl BC8X SapSDlt8HHliX WparMeHToB rrpntleM npaKTHtI8CKH ooanananr Asma KanHtI8CTB8HHH8 xapaKT8pHCTRKa~
 OCHOBHH8 cTiTaCTnlIeCKl1e csoatildecraa CJIYlIacuteattHwc BeJlKtlHH 3) - (6) MOERO HaftTa B8 bull
 Ha pRC I pJW npHMepa npW38A~HH a) HHK7II03HBHOe E - paonpeshyiteJIeRRe nIR nap ~arMeHToB c~ 2 M3 noaaoro aRcaM6JUi 22Nf-JIfIepHNX B3aRMoneaCTBHn H 6) pacnpenan8HHe no K03WWRUHeHTY aSRMYTaJIllHoft aCliMMeTpIDt 0lt 5) B RH1(RBWaJIllHHX C06UTIDIX KpHBue I) COOTB8TCTshyBJIDT OmmaeMHM pacrrp8euroJl8HHJIM no etj H o(Jc npa OlOacuteYTCTBHId noneshypesnoro nBIDKeHIDI WparM8HTRPYJOllle-A caCTeMH ( ltfl =O) 11 JII060M ROHetlHOM 3HaIIeRm1 cpenaero nonep8t1HOrO HMnYJIllca(1 ) ( Te OHH rpaKTRlIBCKH BHeMO~euroJlbHHe aCnOJIll3yeTcR JIHllill rrpe~nOJIO~eHHe o HaJIRqaa y rpparMeHTOB xoaesaoro COCTomtM KOPJleJTfIlWOHHllX caaaeatilde 06YCJIOBJIeHHHX coxpaaeaaes SHeprnR-RMnyRllca) KaK BHnHO ll8 ~aHHHX pRC I HMeeT MeCTD ~~eeTBeH~
 HaR aSllMYTaJIllHaR aCHMMeTpM BWI8Ta WparMeHToB
 PHcIPacnpe~eJIeHKH fiO ~tj
 ( t J j - -4JparMeHTH dNci~
 -47tX2
 c 2~2) (a~li o( (~opshy
 MYJla (5) ) (-6~ B 2~ smepHliX coy~apeHHRX
 lpRBH8 - MO~eJIDHHft
 paClle T lIpn Cfr =O 11
 Jl1060M (iN (1) li crr 042 fsBo H G = 65 MaBc (2)
 ~R ae KOJIR1I8CTBeHHoro OnnCaHM MH npOBeJIlI paclIeTH no MonanR pacshyCMOTp8HROtt B npenWUllleM pasneae npa pa3JIlltIHUX 3Ha~eHRRX napaasrpoa
 1 n qT MR HX onp8n8Remm nOCTaTOtlHO MMeTb nB8 HH3aBHCHMHe li Hashyne~o HSMep~eMHe SKCnepHMeHTaJIbHUe BeJIMtlIDIU - WYHKURH 3THX nap8MffTshypOB Mu Bu6paJIH B Katl8CTBe 8TRX BeJIlltlHH
 bull I) cpeztaee SH8t1elill8 nonepevacro HMnyJlbCa cI- xacran ltPTQl gt ( oL- lIaCTHUH COCTaBJIRIDT a6COJIIDTHOe 60JlbmKHCTBO cpenH WP8FMeHToB c 2 ~ 2)
 2) KOsltW~8HTli aSIDdYTBJlDHoiacuted aOI4MM811pO A ( RJm ltcC raquo IVIR lIacutelParM81I~
 TOB c ~ ~ 2 KaK Han60Ree TOqHue n 6esynpetlHHe B MeTonnnor~ecKoM
 OTHOllleHIDl BeJIlllIHH8 A laquo dv gt ) nerxo onpeneaaerca no IJaHHbIM pncI t HCnOJIb30BaHH8 JKe BeJIRtIIDIU lt PTdo- gtHBJIfIeTM B nenCTBRT8JIllHOCTH
 Bec~a nanRKaTHOn npo6JI8MoR
 5
  i__ __ - -shy
 Ha PRC 2 OIIHTL-TaKI1 RaK npaaep npencraaneao onHOtIaCTRtIHOe
 lUUtJII03ID3Hoe PI - pacnpeneJIeHt1e peJIflTRBRCTCKRX cJ - tIaCTIDJ R3
 22fe -MepHbIX coynapeHRfi 11 KpRBafl I aa aTOM pRCYHKe ~nCT8B-JIfleT 006011 pacnpeneJIeHRe (1) npa napaaarpe ()= Ocirc()(p1i- ltR gtltPT~ =273 MaBc XOPOlllO BlllJHO tITO pacnpeneaeaze PSJIefl ae oI~H-BaeT 8MnRpRtIeCKOe PT - pacnpeneJI8HRe ot - ~parM8HToB R3-3a
 HaJIRtIRff YHera XBOCTa 60RLlll~~ PT
 XOTR RSBeCTHO tITO OHO npR niRshy1KeHRR RCTOtIHl1la npR6JIR1K8HHO COXpaHReT cson ~OPMY ( CM aanpaaep 91middot 03HaQa8T ~R aTO tITO RCTHHHoe P -paOIIpa~aneHHe (B CRCT8M8 nOKOR
 ~parMeHTRPYDmer ~a) He onHc~aeTCfl ~OpMO~ (1)7
 Pac2~Pacnpen8JIeHHe no noshy
 nepetIaOMY RMnyJILCY
 0(- tI~CTRU R3 22Jre-ErJ
 coynapeaaacirc KpHBIla shy
 pa3JIRtIHHe anrrpOKCHMa~
 ~HH ero ( CMTeKCT)
 IJyHKTHp - BKJ1~ I1J3yx CJIaraeMHX pacnpeneJIeshy
 HRt1 (7)
 OTB8THa 8TOT Bonpoc MOmHO nOJIyqRTL OllHpaflCb Ha OnllH R3 peSYJIbshy
 ~aTOB pa60TH 11 OH COCTORT B nOKa3aTeJIbCTBe He38BRCRMOCTR MeXaHH3shy
 MOB 06paSOBaH~ ri - -qaCT~ c 60JIbillRMR (~ 04 faBc) PT H ocraasshy
 lIHX o - lIaCTHU R wparMeHTOB c iacute gt2 IIpyrHMR CJIOBaMR ranoreaa o eIJRshy
 HOM RCTOtIlUU8 RCrryCRaHIDi o shy tIaCTRU OKaSllBaeTCR nporaaopesaneatilde axcneshy
 pRM8HTaJlbHHM IJaHHHM 1 aTO IJaeT OCHOBaRH8 ClIRTaTb He TOJIbKO KoppeKTshy
 HHM fia H H60dxo~ npH nepeXOIJ6 a onoTeacuteMY ITOROR oneRT8TopHOI ~80TH
 RIij)a-oHapHD8 HrHopRpoBulb XBOOr 60JlbWWC PT paorrpouUJLUHRfI pRO 2 Mesa-9 IOtBRCRMO OT M8XaHRSMeacutel arcootildepaaoaaaaa (rIDloTesa o IJBYX RCTollHRRux
 MeXaRRSM KpaTHHX nepepacceflHRll BKJI~ KacK~oro paCll~a npOMe~TOtIHHX
 1OpOTKO)IlliB~ OCKOJIKOB( aanpanep Be--2~) 11 TIJ )
 KpRBIle 2 Rmiddot3 Ha pRC 2 npencTaBJIRIDT co6ot1 nBa cnoco6a peanR3~RH
 aToro T83Rca BnepBOM R3 HRX RCKaJIaCL ahnpoKCHM8lJRlt PT-pacnpen8JI8HRff
 d - lIaCTRU eIJHHCTEUHHHM paCnpeIJ8JIeHReM rana (I) 06eCnStntBaIOUlBJI xoshy
 6
 pomee onacaaae naHHIlX JIRlllL B 06JraCTR nasa pacnQen8JIeHWi ( npa PT ~degj 4 faBIc) BO BTOpOM CJIemrfl aBTOpaM pa60T 79101 aH8Jll13HPOBaBlllRM
 1IDlOT8SY o nBYX RCTOtIHRRax acnycxaaaa peJIflTRBHCTCRRX ~ - tIaCT~ R3
 ~0-~8pHHX B3aHMone~cTBll~ MH RcrrOJIL30EaJIH nEyxpaJIeeBCKyro WOPMY
 flP-) -- Cl exp(-P 2rs)+ (1 ~a)e)(p(- H 26) (7)
 (a - nOJIR d - tIac~~ H3 nepBoro HR3ROT8MnepaTypHoro HCTOtIHHKa)
 B 060RX CJI~aRX ynaeTCfl no~yqRTb xopOlllRe annpOKCRMauRR PT-cneKTpoB
 cL -l8CT~ B JIa60paTopHOll Cl1CTeMe xoopnaaar ae TOJIbiw B llOJIHOM
 aacaaone 22Ne -RIJapHHX C06HTl1H HOH B paSJIRtIHhIX RX nonaHCaM6JIRXl 11
 B naJILHettllleM MH onRpaaCL Ha OnHCaHHH~ aRanR3 PT-pacnpene~eHRff
 o xacrau HCnOJIbSOBaJIR TpR BeJIRtIRHhlltPT do-gt (EMeCTe c BeJIRtIRshy
 HaMH A Rim ltoltgt )JJJfl WPCcedilITMeHToB c 2 ~ 2) Mfl onpeneaeaaa napaaarpoa L R tT MoneJIR WparMeHTaJU1R
 1 ( PTd)o= cpe~HeMY SHatI8IDUO PT 1JJlE aMmrpRtIeClOro pacnpenazeshyHHH ( pRC 2) Mhl CtIRTaeM no~yq8HHHe rrpR aTOM pe3YJIbTaTH HeKoppeKTshy
 HHMH 0MBKO nOJI8SHhlMRnJIfl rpy60tiacute O~eHKR MaKCRMaJIbHO BOSMOJKHOrO
 pasaaxa IJRHaMRtIeCKRX B8JI14ijIDf o ROTOPHX 6y~eT ~TH pexs HU8
 2( ~~L =lili G rne G - napaaerp 0nHOpaJI8eBcKot1
 annpOKCRM~RH aMnRpRtIecIltoro PT-pacrrpenSJIeHRfl B 06JIaCTRm1Ka
 (P ~ 04 TaBc)T
 3lt Br~ =~JC2i lt5 rne Gi - napaaarp nepsoro R3 nEYX CJIashy
 raeasx ( Gi lt G ) pacnpeneaeaas (7) anrrpoKc11MRpYIOlllero PTshy
 cneKTp BllJIOTb no PT= 1715 faBc
 B Ta6JIm(y I CBeIteHH ace SHaieHlUI ltP tA) ( a T8KlKe A H lt0raquo HCnOJIbSOBaHHHe IJ)IR o~eHKR napaMeT~OB 1 H h MoneJIH WparMeHTashy
 UM npa aaaaase nOJIHOrO aHCaM6JIR 2Ne-Em coynapeHR~ R paSJrRlIHblX
 nonrpynn C06UTH1-t 3Hall8HRR ~ H 612 R RX norpeuaocra npa annjosshy
 C~BlUUIX ~OpMaMH (1) H (7) HaxOnRJIRCb M8TOnOM MaKCl1MaJIbHOrO npaanoshy
 nonooaa KoacMlIDU1AHTIl aSHMYT8JIbHoi aCMMM8TpID4 A R lto( gt npaKTRtI8CKl1
 Ha RaM8HRIOTCR npa RCKJllOlI8HIDI ()( - qaCTRU c ~OJIblllRMH PT tITO xacaarshy
 CRltPT ot - tIaCTRU OHR npR aTOM RCKJrotIeHHH cymecTEeHHO YMeHbmashy
 IDTCR ( npR6JIHSl1TeJIbHO B 15 pasa B CpSnH8M)
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 2401 dNdpT
 160
 ao
 02 04 06 08 Pir3Bc
  TaOJI~a I H~eHHbl8 TaRRM ocpaaos ~ap~~lPbl tT 11 (iN ~~t BblIUlCaHH B TaOJI~e 2 ~ nOJIHOrO ~CaMOacuteJIR ][e~EOLcoy~apeHll~ R HeKOTOpux nO~aHCaMOJIe~ AHaJIH311PYR pe3YJIhTaTH pac~eTOB B CpaBHeHRR c aMnHpHshy
 (Hr c() MaBcAHCaMOJIh A lto )i=o t= l - 2
 22Ne -Em 273 plusmn 5 197 plusmn 2 IUI plusmn I 006 plusmn 002 007 plusmn 003
 217 plusmn 5 176 plusmn 4 159 plusmn 6 -o02plusmn003 -006 plusmn 005 nh=2+8 264 plusmn 6 198 plusmn 5 178 plusmn 8 009 plusmn 003 011 plusmn 004
 8 347 plusmn 13 224 plusmn 12 219 plusmn 9 020 plusmn 005 025 plusmn 007
 ~ rth =Uuml I
 n gt Q =2+4 383 plusmn 21 242 plusmn 12 205 plusmn21 0I8plusmn 015 021 plusmn0I6 Q =56 2~8 plusmn 10 226 plusmn 6 203 plusmn 11 019 plusmn 906 019 plusmn 007 Q =78 266 plusmn 7 203 plusmn 6 184 plusmn 3 012 plusmn 004 017 plusmn 005 Q =910 215 plusmn 5 175 plusmn 4 163 plusmn 6 -002 plusmn-003 -005 plusmn 004 2dgtC 2 294 plusmn 6 198 plusmn 5 183 t 3 010 plusmn 003 023 plusmn 005 ~Mo~ 3+5 260 plusmn 11 202 plusmn 7 184 plusmn 12 009 plusmn 004 008 plusmn 006 lMoX ~ 6 197 plusmn 4 177 plusmn 5 169 plusmn 5 -O 07 plusmn 004 -011 plusmn 005
 TaoJI~a 2
 --AHCaMOJIh CfT faBc SNl MaBc
 deg I 2 deg I 2
 Ne-Em 052plusmn002 0 42plusmnOOI 038plusmn0OI 85plusmn2 65plusmnI 60plusmnI
 111-=0 I 050plusmn0O4 038plusmnQ04 034plusmn005 78plusmn4 65plusmn2 59plusmn3 nh =2+8 O5Iplusmn004 04Iplusmn003 037plusmnO04 85plusmn4 68plusmn2 6Iplusmn4 t1h gt 8 060plusmnOLJ5 047plusmnuuml05 O47tO03 86plusmn5 62plusmn3 6Iplusmn2 ~MO1 2 ~MOf3+5
 055plusmn003 0 56iD05
 042plusmn002 046plusmnO05
 039tO02 0 43jUuml08
 85plusmn4 83plusmn6
 6Iplusmn2 7Iplusmn3
 57plusmn2 65plusmn6
 lM~ 6 043plusmnOO4 037plusmn006 036plusmn006 72plusmn4 69plusmn2 66j2
 ~eCKRMll XapaKTepllCTRRaMH MOXHO CJIe~~eC~eJIaTh SaKJIID~eHHR
 I) I Mo~eJIh wparM8HTauID1 jlBIDKY1Il8rocR OCIaTO~HOro HI(pa XOpOlllO onHshy
 c~aeT aSHMYTaJIhH~e KOppeJIRUHH MeJ~ WparMeHTaMH nna npHMepa lia pncl npe~CTaBJIeHH ( Kp1lBble 2) pesYJIbTaTbl pac~eTa cooTBeTCTB~
 UUiX KoppeJISIIUIOHHHX xapaxrepacrax lt pacnpeneaeaaatilde )npH eyr =042 faBc H 6N =65 MaRc (BapHaHT c QJJHOpaJIeeBCKO~ annpoxcaacuteaanaeatilde) Xoshypomero Oll1l1CaHWl M01KHO ~OORThCR H npa Iij)yrHX annpOKCHMaIUUIX 111 BO scex no~rpYII~8X coy~apeHHn
 2 Mo~eJIh wparMeHTBl~ nBIDKymerocR RAPa HeIlJIOXO onacssaer pacnpe ~8JIeHHR nonepe~HUX RMnYJIhCOB B OOacuteJIaCTR nHKa He TOJIhKO ~ ~ - ~ac~
 rau HO H ITJm ~yr11X wparM8HTOB caapana ( pHC 3) 3TO OnHCaHHe KaK BImHO aa pacyasa nOCTHraeTCR JIMiIJh B BapH8HT8X c napaMeTPaMn MO~eJIH
 onpe~8JIeHH~H npa OOpe38H~ OOJIhlllRX PT olt - ~~CT~ CKaS8HHOe cnpashyBe~HBO ~ Bcex paccMoTpeHHux nonaHCaMoJIen B3aHMO~enCTBnn
 dNdPr I acircPrl I
 PMiC 3 -PaCnpe~8JIeHHR no PT-1lgtparshyMeHTOB c ~ = 2 (a) 34 (O) 56 (B) 78 (r)
 a)
 ~ i 06 PTr3Bc
 rll~ ~JL +01 I li n n e 07 09
 PTr3Bc
 200~ 60 f +0 f I I 20 I
 00 ~ i dl KpHB~e - M9naKhHHA pac~eT
 npa lt PTolt gtc (I) laquoe gt (2)
 I rA i )ltR (3 HlJJIR CJIYshy
 xaa t~ ~Jgt~ nYHKTRp) bull
 3 O~HH H3 HaH60JIee BamRHX BllBO~OB
 CJIe~IDmHX HS COnOCTaBJIeHHR pacshy~eTHHX n XapaKTepnCshyaMnHpH~eCKHX
 THK ~parMeHTauHn HeOHa-22 OTHOshycnTCR ~ Bonpocy o KoppeKTHOCTH
 02 04 06 P-rriBc CTaTHCTR~eCRQ~ MO~eJIn ltpparMeHTa-URR 45 KaK H3BeCTHO nepBHe aKCnepnMeHT~ no wparMeHT~ JIerKHX peJIRTHBRCTCKHX ansp BllllOJIHeHH~e B EepKJIR ( CM aanpaaep 11 npHBo~WIH K pesYJIhTaTaM HaxO~nBllIHMCR B Y~OBJIeTBOpRTeJIhHOM cornashy
 rrpRMe~aHlle CTOJIO~~ c HgAeRCaMH 012 cooTBeTcTBYIDT HCnOJIh30BaHHID middotCnH c aroatilde MO~eJIhIO (HOpMaJIhHOe pacnpsneaeaae no KOMnOHeHTaM 3-nMIIyJIhca ltpparMeHTOB c JIJD6blMH 2 BlmOJIHeHRe napa60JIR~eCKOro SaROIshylt ~ 0gt0 ltPT dgt 1-1 ltPT ~ gt Jlo) I 1 I 2 na R Tn ) XOTR 3HayeHM pacnanaoa TeMnepaTypH 6tf B HHX
 (Gx ~ 90 MaBc) 6wm HeCKOJIhKO MeHbwe ~eM B 5 (~= 110 MaBc)
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 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
 10
 0) PRC 4 3aBRCl1MOCTR(9T)(a) ltJ)f (6) 500 ~ ltQTgtM3Blc R]3T OT Q
 I 8HaQ8HJd8 T8MnepaTypH GJf WparshyM8HTnpyromero OCTUTOQHOrO aAPa 3aMeQashy
 ~tJ-j-4--H~J ~ T8~bHO YCTollQRBO H xapaKTepMCTHKaM
 B3aHMO~eficTBRH B KOTOpOM OHO 06paSOBashy~OCb 6]( B npenenax OIIIH60H aro onpenashy~8HHH H8 3aBRCHT HR OT MaCCH RIUgta-WIDl8shyHR ( Tap~2) HR OT npRU8~bHoro napashy
 70l~l_Blii~-~---~~Q M8Tpa coy~apeID1H (RJIR OT MagravecCH wparshyMeHTRpyromet CRCT8MH) Q (pHC46)
 60 ~ H8T TaK8 3aM8THOA 3aBRCHMOCTH OT CTeshy
 10 Q n8IDI )t83ffiIT8rpalum lIacutelparM8HTRPYIOllt8rOlt~ gt~103 6 RDpa OTM8THM QTO BHBO~ H8 3aBRCRT OT60 -1 amp)t cnoco6a n8pexona B cRcTeMY nOHOH RIUgta
 i-~ 2 3HatfeacuteHHH ncnyseaacro B coynap8shy40 9
 HRH OCTaTOllHHM ~oM-cHap~oM cp8~H8roY nonepexaoro RMhY~1gtca ltqr gt T8KJK8
 ~OBO~bHO caaoo 3aBJt1CHT OT xaPaKT8pRCTHK i f B3a11M0~8AcTBIDl 113 pRC 4agrave BM14HO QTo(llT
 20
 4 6 8 10 T Cf MaKCl1MaJI8H npz cpsnaax 3HaQ8HHRX Q KOrshy~ Macca OCTaTOllHoro ~a - nop~a
 nozoaaas MaCCH RIqJa H80na-22) li MRHRMaJIeH
 npR M-- ANe WIR O Mamno npennoaosara qTO 3Haq8HR8 ltqTgt nponopshylUlOHaJIbHO MOmanR nOB8pXHOCTH pa3~eJImOm8~ XO~O~YJO (cn8HTaTOPHY1O) j1 ropfllIYIO qaCTRyt1aCTBYIDUU1X B coynap8HHR snep
 3 3aBRQ11M0CTb CKOpOCTR wparM8HTRPYJOm8ro ~a OT ero MaCCH (T8 OT Q) 6~R3Ha 1 ~RHefuIon ( pac 4B) OHa MaKCRMaJIbHa npH Magraveshy~hIX Maccax R MRHHMaJIbHa npa 6Mblill1X Pa3YM8eTCR QTO YTB8pJlI(8HR8 paa-HOCRJIbHO C~8~BIlHOMY BllI1Ie BhlBO~Y O c~a60A Q- 3aBRCRMOCTR ltcrrgt 11 8TH BHBO~H H8 3aBllCRT OT cnoo06a n8p8xona B CRCT8MY nO~OR OCTaTOqshyHoro ~a-CHap~a
 rrpRB8~eM g SaKnIDQ8HR8 KWIRq8CTB8HHH8 CBeneHHR O B8~RqRHax RcKashy~8HRtt BHOCRMHX B OCHOBHHe xapaKT8pllCTRKR wparM8HTaullR nOn8pe~HM
 ~BIDK8HR8M WparM8HTRPYlOm8rO RAPa R HaJIRqR8M H8CTaTRCTRQ8CHOrO Hs6HTshyHa 60~bIllRX PT ( CcedilMTaKm8 pRO 3) B Ta6~~8 3 npRB8~8HO OTHom8HRe 8MnapaQeClWX ltPTgt )JJIff wparM8HToB o pa3HHMR Z K pac-q8T~HM B CRC T8M8 nOKOH ( B BapRaHT8 n8pexona H CUM RcnO~b3yrom8ro 0~Op8shy
 ~88BCHYJO armpoxcaeaazn) Bl1IUIO QTO SHaQSHIDI IVIfl ~8rIGlX ltlJparM8HTOB B aaooparopaoacirc C~CT8M8 ~oop~arr ~HaQHTe~bHO ( ~ I 5-2 pasa) aaasshym8HH yxa3ammMli 1tBywI ljlaRTOpmm
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  ~
 I i
 I C WaIMe1ITaMl1 o 2 ~ 2 a RQHQ~110M OQQlQHlUU1 MOJIeJIampHlle paOlielbl TaoacuteJIHUa 3 yuOBJIeTBOpHTeJI~HO OnnONBaroT JB - ~acnp8ueJIeHRe (CMOTpH pno6) bull
 dN TlUl ~parMeHTa TRIl wparMeHla ltPT gtex p dB Pac 6 Paonpep6JIeHHe no fi (~opMYJIa (6raquo B
 22Je - ~epH~ c6y~apeHRffX bull KpKBU8ltFTgtcuM Te ~e lITO Ha pRC I
 16015 t 01 ~ = 5 17 t OI
 ~ 17 plusmn 01 = 6 18 plusmn 011 -t 18 plusmn 01 IB plusmn 01
 19 plusmn 01 80 ~ = 2 17 plusmn 01 = 8 1 3Hat1eHIDI B R ltj3gt OnHaKO npeBOCXObull
 = 3 16 plusmn 01 9 20 plusmn 01 uRT paCt1eTHHe ( CM Ta6JI4) XOTR R H8B8JIHK~
 I7plusmn 01 10 25tGI no a6COJIroTHotiacute B8JIRlIRH8 - t o 2 8
 = 4
 OTHOllIeHM lt11 gtaplt~) HeCKOJIIlKO YE8JUitIRBaIOTshyI1p1l YBeJIR~elUUi ~ CAi1 Ta6JIlllla 4
 11s CKaSaHHOrO CJIe~ei ~T-O -SaBRCRMOCTIlltPr (~) gt WIR (P 1 (Hraquo Koal4gtmmeHThI aSHMYTaJIIlHott KOAJIID1BapHOCTR B 22 Ne -RIJ8pHhIX OH
 CoynapeaaaxB JIa60paTopHo~ cnCTeM8 KOOp~RHaT He ~aeT cTporo rOBopH npeACTaBshyJlelIltil o middotOTeneHH COOTBeTCTBW1 uaHHIDC napaOacuteOJIRlIecKoMY SaROHY (2) ECJIH 3Ta3aBRC~OCTIl B JIa60paT-OpHOn CldCTeM8 onacasaerca napaooaoacirc ( CM Till1 ~parMeHTa BeJIRt1RHa 3Hcrrepillv1eHTaJIb- PaCt1eT
 Hoe 3HatleHReHanpRMep 11) TO B cnM bull uB~~erOCH pacnaIJaDmerOGH ~a OHa MOshy i ~JKeTOT aea OTKJIOHfITIlCH ( cnpasennsso R ooparace YTBe~eID1e) 3e-
 rRM rasae lITO napaOtildeOJIRj 8 CKHn 3aROH HapYllIaeTCH l B aapaaare 13 erashy~RcTH~ecKOn Teopna 45 bull TaRRM ooacutepasoM aTOi Bonpoc H~aeTCH B ~oshynOJIHRTeJIIlHOM MCCJIeuOBaHHH
 CTeneHIl HCK~eHRflltPT) R3MepeHHoro B JIaOacuteOpaTopHOn QRCTeMe sa-
 BRCRT T~e 01 xapaKTepRCTRK COOacuteUTHH
 R PRC 5 3aBRCRMOCTIl R = ltamp- ~~ ~xp
 lt~pgtC4M 01 Gmiddot t5~ lJ1rH rrpRMepa aa pRC5 noxaaaaa
 20 ~ t ~ Q - 3aBRCRMOCTIl 3aBlllileHIDlltP1) ItJUI + ~ - lIaCTRU ltPT(Jl lt PTo(~ bull~ ~ exp c~
 9 3Ta 3aBRCRMOCTb KOHelIRo csaaaaa c Jshy15 ~
 9 ~ 3aBRCRMOCThID CKOpOCTR AB~8HRR ~parshy
 MeHTRPyromen CRCTeMU ( pRC 4B) 110pashyIi JKaeT 0t18Hb 60JIIlllIaH B8JIRt1RHa aaasnsshy
 4 6 8 10 Q IDUI ltlmgt B C06UTIDIX c MaTIUMH Q shy
 neHTpaTIhHHX B38HM0uenCTBRRX PaCCMOTpRM HaKOH8U ~aHHH8 no KOAJIRHeapnOCTR e - paCnp8~eJIeHRH
 no Koal4gtIDUleHTY KOAJIRHeapnOCTR flgt uJill 22Ne - M8pHHX coyuapelmn
 12
 do- - lIac Tlllla B 008 plusmn 003 O plusmn 0001
 ltfi gt 016 plusmn 004 001 plusmn 001
 B 005 plusmn 002 -OOO4plusmnO 006z ~ 2 ltft gt 008 plusmn 003 -O OO4plusmnO 008
 TaRRM 06pa30~ HanU1 uaHHue ae npOTRBOpet1aT ranoreae o HaTIldllID1 y OCTa TOt1HOrO ~parM8HTRPYIDmerO ~a H80Ha-22 yr~oBoro MOMeHTa XOTR ~eKT
 KOJIJIHH8apHOCTR ooacuteeCrrejeH mIl Ha ypoBHe 2-4 cT~apTHHX OTKJIOHeHHn ( r e CJIa6ee lIeM B 23 )
 TaK ~eKaK R pRC 1 pRC 6 HAJIIDCTpRpyeT nOJIHyro He~aKBaTHOOTh
 8KcrrepRMeHTY npeunoJIo~eHRR 06 OTCYTCTBRR rrOrrep8t1HOrO uBllJKeHIDI ~parMeashyTRpyrollerO H1ij)a
 5 OCHOBHlili Bill30LLU
 l1ep8lIRCJIRM B 3aImrolI8HH8 OCHOBHHe P83YJIhTaTU HaCTOamero RCCJIe~OBa~
 HM I ~CCJIe~OBaHRe Hoppe~tt B nOrrOpet1HOn llJIOCHOCTld M~ npo~KTashy
 MR ~parMeHTauRR peJIflTRBRCTCHOro OCTaTOt1HOrO ~aHeoHa-22 uOKaSHBaOT lITO OHO B rrponecce coy~ap8HHH rrpR06p8TaOT 3Hat1RT8JIhHHn nOnep8tlHUn 11MshyrrYJIIlC ltqrgt R BepOfiTHO HEJKOTopullyrJIOBOn MOMeHT
 13
  2 MOIIeJlbHhJM nyT8M QUElHeHe ~eJIntlliHa lt9r) R 88 3aBRCRMOCTb OT MaCCbl HIijgta-MIDll8H11 MaCCbl ~parM8HTllPYIOU8ro SJIUgta II CT8n8Hll 810 ~83illishyrerpanaa B nOJIHOM aHCaMOacuteJI8 22 Ne - m8pHHX coynap8H11~
 ltClTgt 04 faBc 3 MO~8JIbHIlM rrYTeM oq8H8Ha TeMnepaTypa GJf ljparM8HTHPYIOU8~
 Cl1CT8MU B ee c11CTeM8 noxoa E8 SHatI8H118 G~ 60-65 MaBc 3aM8qaT8JlbshyHO YCTO~ill30 K 113M8HeHmO MaCCbl HIijgta-Mlllil8HlI MaCCIl ~parM8HTHPYIOU8ro
 mpa R creneaa 810 ~83illiTerpauIDi B 8~ax kT OHa COCT8BJIfl8T
 gt kTA(G~ Im ~-f)4-5 MaB 4 SHatI8HHe ~N xopomo COOTB8TCTBY8T cTaTHCTl1tI8CKOa T80pRH OacuteblCTshy
 pott WPaI~8HTaqKH ~xrM 4513 B npOTRBOnOJI~OCTb BblBO~aM 13
 5 TIonep81lH08 ~B~8HR8 ljparMeHTRpyIDU8ro ~a CHJIbHO HCK~a8T 11S- Mepfl8Mbl8 B JIaOacuteCRCTeM8 RMnYJIhCHbl8 XapaKT8p11CTRRR wparM8HToB 11 BeJIHtIl1~
 Hhl XapaKT8p11SYIOll118 WparMeli1BUldKl li qtiW~OCTl1 CRJ1bHOyB8JIRtlHEa8T TeMn8paTYPY GN ( wm kT ) Bce Ha~8HHbl8 paaee Oacute8S y-qeTa nOn8p8QHO- 10 n~IDK8HWi 3HaQ8H1Ui UH alUi kT CJIe~Y8T CtIl1TaTb HeKopp8KTHblM11 (3aBbtJlleHHHMR) bull
 6 TIOR8SaHO tiTO IJ)IflKOpp8KTHoro Onp8~8JIeH11H XapaKT8pHCTliK ~parshyM8HTauRH H80OacuteXOIJRMbl KOJIl1tieCTB8HHUfi yq8T nOnep8QHOrO ~B~8H11fl ~a 11
 HaJI~MH ~OnOJIH11T8JIbHblX ~ K OCHOBHOMY M8XaHH3MY ero pacn~a) M8XaHH8shyMOB pOAA8HwI JI8rK11X wpaIM8HTOB c OacuteOJIblill1Ml1 PT HeKOpp8JIRpOBaHHHX c OCHOBHO~ qaCTbIO ljparM8HTOB c OTHOCRT8JIhHO ManblM11 PTbull TOJIbKO npR aTQM MO~O COnOCTaBJIflTb BHYTp~epHbl8 XapaKTep11CTRKR HyKJIOHOB H HyampnOHRHX accOIU1eacutelURt1 (BOJIHOBU8 1JYHK1JIDi) C HaOacute~a8MblMH aa OIlblT8 xapasrepacrasashyMa cOOTBeTCTBYIOll11X WparM8HTOB Sa HCKnIOtleHHeM SKCRJII0311BHblX KaHaJIOB l)parM8HTaIUU1 aTO MOteT OacuteblTh npO~8JIaHO JIHlll1l MoneJlhHb1IVl nYT8M aHaJIOrHtIshyHtIM BblllOJIHeHHOMY B HaCTOFIm8H paoore
 ABTOPbl OacuteJIaronapHbl T8XHRtI8CKOMY rr8pcoHary JIaOacuteOpaTop11tt COTPY~HshyQeCTBa sa nOMOlllD B npOB8~8HRH 8KCnepl1M8HTa)li COTPynHRKaM JIB3 OMffi1 ero OOacuteeCneQHBillHM
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 8 AsRMOB CA qepHoB fM CTaTllCTll~CKn8 MeTo~u B ~R3RK8 BblCOKHX aHeprna TarnEeHT ~AH 1970
 9 Bhalla KB et alo Nucl Phye A367 1981 446
 10 Aggarwal MM et alo Phys Rev 027 1983 640
 11 Greinor DE et al Phye Rev Lett 35 1975 152
 I2 Bertaoh G Phye Rev Lott 46 1981 472
 I3 Murphy MJ Phyc Lott 135B 1984 N 1-3
 PyROImOL IIOOYIIWI8 B HsnaTeJThCmm OTI(eR 13 Gnpann I987 rona
 15
 
 
 
 
 
 
 

Page 4
                        

---
 (h- p + n o ) J) aCnOJIlh30BaJIaCll MR nepeaona HMITyJIUacutemHX xapaKT8pnCTHK wparM8HTOB RyrJIOB RX B~8Ta a3 CaCTeMU nOKOR gnpa B JIa60p~TOPHYID CnCTeMY KOOpnRHaT
 lLBa napaaarpa paCCMaTpRBaeMoti MOn8JIa t R lt9Tgt B KaJiU(OM cJry_
 ~ae HaxOIJRJIaCb 8MnllpR~eCKR (RS Tpe60BaHRR HaRK~erO OnllCaHRff 8KCshynepHMeHTaJIllHHX naHHHX)j 8TR Tpe60BaHRR 6ynyT OnllCaHH Rame 06pa60TshyKa CMOneJIRpOBaHHHX C06liTn~ wparMeHTauRR npOBOnllJIaCb ~eHTH~O C p8aJIllHHMa C06HTHHMll
 ~ 4 3KClIEPI1MEHTAJIblliE llAHHHE 11 HX OECYJlfWlliL1E
 ~R aHaJIR3a KOppeJIRUllll Me~ wparMeHT8Mll B non8pe~HofillJIOCKOCTa I
 cOyAapeHHH MH 6yneM llCnOJILSO~aTb npocT8t1rnRe XapaKTepllCTHKR asHMyshyTaJIllHHX KOppeJIRURti
 a) MHKnroSRBH08 pacnpeneJIeHa8 no napHOMY a3HMYTanllHoMY yrJIY ~ ecircLJ = arc c os (~t ampj ampt 9 )
 Me~y BeKTOpBMH nonepe-rnux HMUYJIbCOB lt R~j L -ro a i - ro wparMeHTa RS onHoro c06UTaR II ero XapaKT8pacTillta - K08~~ReHTU acHM~ MeTpIDtl
 o
 A= (Nl lt ~L- N gtJt2 ) NOl~1L (3) aKO~RHeapHOCTR
 B(t(~ltJt + Necircgt~3L4-N]r4ltecirclt3fit) Nacelaquo 3C i (4) 6) Pacnpenenaaaa a cpennae 3Hatl8HHH K08lRtU18HTOB aSllMYTSJIbshy
 HOa aCllMMeTpIDI a lOJIJillneapHocTR B HHl(llBW8JIbHhIX 8lTax coynapeRRR
 twlc L COSecircLJ -(n (n -1) lto gt= t d N (5)L~ j k k k =1 k bull
 J(
 fJk= [ cos2fij~ ~k(ttk-i) i ltfigt == [ gt1lt N (6)tJ k~1
 rne ~k - MHo~eOTBeHHOCTL paccMaTpllBaeMHX 3ap~eHHux wparMeHToB 1f - lIRCJIO C06liTlli c namp2 k =12 N
 KaK YJK8 OTMetl8JIOCb Mbl KaK npasazo 6yneM orpaaaxaaarscx paCCMOshyTpelWeM wparMeHToB c 2 ~ 2 MR lOTOpID npollenypli aneHTl1lPKKarum n aHaJIHSa fIBJlRIOTCR Hane~l1MR Icrna Tpe60BaHne n k ~ 2 CYJKB8T nOJIHli~
 paCCMaTPRBaeMHif aHCaM6JIb 22jfe -UtepHliX coynapeaaatilde no 2937 C06HshyTaiacutet Bce BW30nu xoropse 6yrrYT HaMR npa aTOM cnenaas H8 TepJIIDT
 CB08ft 06~OCTll TaK KaK nCnOJIbSOBaHRe B8JIHtIRH (3) _ (6) npll KoppeKTshyHOM KOJIH~eCTBeHHOM BUtIllCJIeHHH RX MoneJIbHhIX 3HatleHRfi H8 Tpe6yeT KHshyqgtOPM~ o Bcex nponyxrax pacnana CHCTeMli OTM8TRM lITO ace lIpHBOshy
 4
 jlUiMH8 lW2K8 p8sYJIllTaTH li mmonH UQJfHOCTllIO coxp~ cwIY 11 IIpH pacshyCMOTp8HIDl BC8X SapSDlt8HHliX WparMeHToB rrpntleM npaKTHtI8CKH ooanananr Asma KanHtI8CTB8HHH8 xapaKT8pHCTRKa~
 OCHOBHH8 cTiTaCTnlIeCKl1e csoatildecraa CJIYlIacuteattHwc BeJlKtlHH 3) - (6) MOERO HaftTa B8 bull
 Ha pRC I pJW npHMepa npW38A~HH a) HHK7II03HBHOe E - paonpeshyiteJIeRRe nIR nap ~arMeHToB c~ 2 M3 noaaoro aRcaM6JUi 22Nf-JIfIepHNX B3aRMoneaCTBHn H 6) pacnpenan8HHe no K03WWRUHeHTY aSRMYTaJIllHoft aCliMMeTpIDt 0lt 5) B RH1(RBWaJIllHHX C06UTIDIX KpHBue I) COOTB8TCTshyBJIDT OmmaeMHM pacrrp8euroJl8HHJIM no etj H o(Jc npa OlOacuteYTCTBHId noneshypesnoro nBIDKeHIDI WparM8HTRPYJOllle-A caCTeMH ( ltfl =O) 11 JII060M ROHetlHOM 3HaIIeRm1 cpenaero nonep8t1HOrO HMnYJIllca(1 ) ( Te OHH rpaKTRlIBCKH BHeMO~euroJlbHHe aCnOJIll3yeTcR JIHllill rrpe~nOJIO~eHHe o HaJIRqaa y rpparMeHTOB xoaesaoro COCTomtM KOPJleJTfIlWOHHllX caaaeatilde 06YCJIOBJIeHHHX coxpaaeaaes SHeprnR-RMnyRllca) KaK BHnHO ll8 ~aHHHX pRC I HMeeT MeCTD ~~eeTBeH~
 HaR aSllMYTaJIllHaR aCHMMeTpM BWI8Ta WparMeHToB
 PHcIPacnpe~eJIeHKH fiO ~tj
 ( t J j - -4JparMeHTH dNci~
 -47tX2
 c 2~2) (a~li o( (~opshy
 MYJla (5) ) (-6~ B 2~ smepHliX coy~apeHHRX
 lpRBH8 - MO~eJIDHHft
 paClle T lIpn Cfr =O 11
 Jl1060M (iN (1) li crr 042 fsBo H G = 65 MaBc (2)
 ~R ae KOJIR1I8CTBeHHoro OnnCaHM MH npOBeJIlI paclIeTH no MonanR pacshyCMOTp8HROtt B npenWUllleM pasneae npa pa3JIlltIHUX 3Ha~eHRRX napaasrpoa
 1 n qT MR HX onp8n8Remm nOCTaTOtlHO MMeTb nB8 HH3aBHCHMHe li Hashyne~o HSMep~eMHe SKCnepHMeHTaJIbHUe BeJIMtlIDIU - WYHKURH 3THX nap8MffTshypOB Mu Bu6paJIH B Katl8CTBe 8TRX BeJIlltlHH
 bull I) cpeztaee SH8t1elill8 nonepevacro HMnyJlbCa cI- xacran ltPTQl gt ( oL- lIaCTHUH COCTaBJIRIDT a6COJIIDTHOe 60JlbmKHCTBO cpenH WP8FMeHToB c 2 ~ 2)
 2) KOsltW~8HTli aSIDdYTBJlDHoiacuted aOI4MM811pO A ( RJm ltcC raquo IVIR lIacutelParM81I~
 TOB c ~ ~ 2 KaK Han60Ree TOqHue n 6esynpetlHHe B MeTonnnor~ecKoM
 OTHOllleHIDl BeJIlllIHH8 A laquo dv gt ) nerxo onpeneaaerca no IJaHHbIM pncI t HCnOJIb30BaHH8 JKe BeJIRtIIDIU lt PTdo- gtHBJIfIeTM B nenCTBRT8JIllHOCTH
 Bec~a nanRKaTHOn npo6JI8MoR
 5
  i__ __ - -shy
 Ha PRC 2 OIIHTL-TaKI1 RaK npaaep npencraaneao onHOtIaCTRtIHOe
 lUUtJII03ID3Hoe PI - pacnpeneJIeHt1e peJIflTRBRCTCKRX cJ - tIaCTIDJ R3
 22fe -MepHbIX coynapeHRfi 11 KpRBafl I aa aTOM pRCYHKe ~nCT8B-JIfleT 006011 pacnpeneJIeHRe (1) npa napaaarpe ()= Ocirc()(p1i- ltR gtltPT~ =273 MaBc XOPOlllO BlllJHO tITO pacnpeneaeaze PSJIefl ae oI~H-BaeT 8MnRpRtIeCKOe PT - pacnpeneJI8HRe ot - ~parM8HToB R3-3a
 HaJIRtIRff YHera XBOCTa 60RLlll~~ PT
 XOTR RSBeCTHO tITO OHO npR niRshy1KeHRR RCTOtIHl1la npR6JIR1K8HHO COXpaHReT cson ~OPMY ( CM aanpaaep 91middot 03HaQa8T ~R aTO tITO RCTHHHoe P -paOIIpa~aneHHe (B CRCT8M8 nOKOR
 ~parMeHTRPYDmer ~a) He onHc~aeTCfl ~OpMO~ (1)7
 Pac2~Pacnpen8JIeHHe no noshy
 nepetIaOMY RMnyJILCY
 0(- tI~CTRU R3 22Jre-ErJ
 coynapeaaacirc KpHBIla shy
 pa3JIRtIHHe anrrpOKCHMa~
 ~HH ero ( CMTeKCT)
 IJyHKTHp - BKJ1~ I1J3yx CJIaraeMHX pacnpeneJIeshy
 HRt1 (7)
 OTB8THa 8TOT Bonpoc MOmHO nOJIyqRTL OllHpaflCb Ha OnllH R3 peSYJIbshy
 ~aTOB pa60TH 11 OH COCTORT B nOKa3aTeJIbCTBe He38BRCRMOCTR MeXaHH3shy
 MOB 06paSOBaH~ ri - -qaCT~ c 60JIbillRMR (~ 04 faBc) PT H ocraasshy
 lIHX o - lIaCTHU R wparMeHTOB c iacute gt2 IIpyrHMR CJIOBaMR ranoreaa o eIJRshy
 HOM RCTOtIlUU8 RCrryCRaHIDi o shy tIaCTRU OKaSllBaeTCR nporaaopesaneatilde axcneshy
 pRM8HTaJlbHHM IJaHHHM 1 aTO IJaeT OCHOBaRH8 ClIRTaTb He TOJIbKO KoppeKTshy
 HHM fia H H60dxo~ npH nepeXOIJ6 a onoTeacuteMY ITOROR oneRT8TopHOI ~80TH
 RIij)a-oHapHD8 HrHopRpoBulb XBOOr 60JlbWWC PT paorrpouUJLUHRfI pRO 2 Mesa-9 IOtBRCRMO OT M8XaHRSMeacutel arcootildepaaoaaaaa (rIDloTesa o IJBYX RCTollHRRux
 MeXaRRSM KpaTHHX nepepacceflHRll BKJI~ KacK~oro paCll~a npOMe~TOtIHHX
 1OpOTKO)IlliB~ OCKOJIKOB( aanpanep Be--2~) 11 TIJ )
 KpRBIle 2 Rmiddot3 Ha pRC 2 npencTaBJIRIDT co6ot1 nBa cnoco6a peanR3~RH
 aToro T83Rca BnepBOM R3 HRX RCKaJIaCL ahnpoKCHM8lJRlt PT-pacnpen8JI8HRff
 d - lIaCTRU eIJHHCTEUHHHM paCnpeIJ8JIeHReM rana (I) 06eCnStntBaIOUlBJI xoshy
 6
 pomee onacaaae naHHIlX JIRlllL B 06JraCTR nasa pacnQen8JIeHWi ( npa PT ~degj 4 faBIc) BO BTOpOM CJIemrfl aBTOpaM pa60T 79101 aH8Jll13HPOBaBlllRM
 1IDlOT8SY o nBYX RCTOtIHRRax acnycxaaaa peJIflTRBHCTCRRX ~ - tIaCT~ R3
 ~0-~8pHHX B3aHMone~cTBll~ MH RcrrOJIL30EaJIH nEyxpaJIeeBCKyro WOPMY
 flP-) -- Cl exp(-P 2rs)+ (1 ~a)e)(p(- H 26) (7)
 (a - nOJIR d - tIac~~ H3 nepBoro HR3ROT8MnepaTypHoro HCTOtIHHKa)
 B 060RX CJI~aRX ynaeTCfl no~yqRTb xopOlllRe annpOKCRMauRR PT-cneKTpoB
 cL -l8CT~ B JIa60paTopHOll Cl1CTeMe xoopnaaar ae TOJIbiw B llOJIHOM
 aacaaone 22Ne -RIJapHHX C06HTl1H HOH B paSJIRtIHhIX RX nonaHCaM6JIRXl 11
 B naJILHettllleM MH onRpaaCL Ha OnHCaHHH~ aRanR3 PT-pacnpene~eHRff
 o xacrau HCnOJIbSOBaJIR TpR BeJIRtIRHhlltPT do-gt (EMeCTe c BeJIRtIRshy
 HaMH A Rim ltoltgt )JJJfl WPCcedilITMeHToB c 2 ~ 2) Mfl onpeneaeaaa napaaarpoa L R tT MoneJIR WparMeHTaJU1R
 1 ( PTd)o= cpe~HeMY SHatI8IDUO PT 1JJlE aMmrpRtIeClOro pacnpenazeshyHHH ( pRC 2) Mhl CtIRTaeM no~yq8HHHe rrpR aTOM pe3YJIbTaTH HeKoppeKTshy
 HHMH 0MBKO nOJI8SHhlMRnJIfl rpy60tiacute O~eHKR MaKCRMaJIbHO BOSMOJKHOrO
 pasaaxa IJRHaMRtIeCKRX B8JI14ijIDf o ROTOPHX 6y~eT ~TH pexs HU8
 2( ~~L =lili G rne G - napaaerp 0nHOpaJI8eBcKot1
 annpOKCRM~RH aMnRpRtIecIltoro PT-pacrrpenSJIeHRfl B 06JIaCTRm1Ka
 (P ~ 04 TaBc)T
 3lt Br~ =~JC2i lt5 rne Gi - napaaarp nepsoro R3 nEYX CJIashy
 raeasx ( Gi lt G ) pacnpeneaeaas (7) anrrpoKc11MRpYIOlllero PTshy
 cneKTp BllJIOTb no PT= 1715 faBc
 B Ta6JIm(y I CBeIteHH ace SHaieHlUI ltP tA) ( a T8KlKe A H lt0raquo HCnOJIbSOBaHHHe IJ)IR o~eHKR napaMeT~OB 1 H h MoneJIH WparMeHTashy
 UM npa aaaaase nOJIHOrO aHCaM6JIR 2Ne-Em coynapeHR~ R paSJrRlIHblX
 nonrpynn C06UTH1-t 3Hall8HRR ~ H 612 R RX norpeuaocra npa annjosshy
 C~BlUUIX ~OpMaMH (1) H (7) HaxOnRJIRCb M8TOnOM MaKCl1MaJIbHOrO npaanoshy
 nonooaa KoacMlIDU1AHTIl aSHMYT8JIbHoi aCMMM8TpID4 A R lto( gt npaKTRtI8CKl1
 Ha RaM8HRIOTCR npa RCKJllOlI8HIDI ()( - qaCTRU c ~OJIblllRMH PT tITO xacaarshy
 CRltPT ot - tIaCTRU OHR npR aTOM RCKJrotIeHHH cymecTEeHHO YMeHbmashy
 IDTCR ( npR6JIHSl1TeJIbHO B 15 pasa B CpSnH8M)
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 2401 dNdpT
 160
 ao
 02 04 06 08 Pir3Bc
  TaOJI~a I H~eHHbl8 TaRRM ocpaaos ~ap~~lPbl tT 11 (iN ~~t BblIUlCaHH B TaOJI~e 2 ~ nOJIHOrO ~CaMOacuteJIR ][e~EOLcoy~apeHll~ R HeKOTOpux nO~aHCaMOJIe~ AHaJIH311PYR pe3YJIhTaTH pac~eTOB B CpaBHeHRR c aMnHpHshy
 (Hr c() MaBcAHCaMOJIh A lto )i=o t= l - 2
 22Ne -Em 273 plusmn 5 197 plusmn 2 IUI plusmn I 006 plusmn 002 007 plusmn 003
 217 plusmn 5 176 plusmn 4 159 plusmn 6 -o02plusmn003 -006 plusmn 005 nh=2+8 264 plusmn 6 198 plusmn 5 178 plusmn 8 009 plusmn 003 011 plusmn 004
 8 347 plusmn 13 224 plusmn 12 219 plusmn 9 020 plusmn 005 025 plusmn 007
 ~ rth =Uuml I
 n gt Q =2+4 383 plusmn 21 242 plusmn 12 205 plusmn21 0I8plusmn 015 021 plusmn0I6 Q =56 2~8 plusmn 10 226 plusmn 6 203 plusmn 11 019 plusmn 906 019 plusmn 007 Q =78 266 plusmn 7 203 plusmn 6 184 plusmn 3 012 plusmn 004 017 plusmn 005 Q =910 215 plusmn 5 175 plusmn 4 163 plusmn 6 -002 plusmn-003 -005 plusmn 004 2dgtC 2 294 plusmn 6 198 plusmn 5 183 t 3 010 plusmn 003 023 plusmn 005 ~Mo~ 3+5 260 plusmn 11 202 plusmn 7 184 plusmn 12 009 plusmn 004 008 plusmn 006 lMoX ~ 6 197 plusmn 4 177 plusmn 5 169 plusmn 5 -O 07 plusmn 004 -011 plusmn 005
 TaoJI~a 2
 --AHCaMOJIh CfT faBc SNl MaBc
 deg I 2 deg I 2
 Ne-Em 052plusmn002 0 42plusmnOOI 038plusmn0OI 85plusmn2 65plusmnI 60plusmnI
 111-=0 I 050plusmn0O4 038plusmnQ04 034plusmn005 78plusmn4 65plusmn2 59plusmn3 nh =2+8 O5Iplusmn004 04Iplusmn003 037plusmnO04 85plusmn4 68plusmn2 6Iplusmn4 t1h gt 8 060plusmnOLJ5 047plusmnuuml05 O47tO03 86plusmn5 62plusmn3 6Iplusmn2 ~MO1 2 ~MOf3+5
 055plusmn003 0 56iD05
 042plusmn002 046plusmnO05
 039tO02 0 43jUuml08
 85plusmn4 83plusmn6
 6Iplusmn2 7Iplusmn3
 57plusmn2 65plusmn6
 lM~ 6 043plusmnOO4 037plusmn006 036plusmn006 72plusmn4 69plusmn2 66j2
 ~eCKRMll XapaKTepllCTRRaMH MOXHO CJIe~~eC~eJIaTh SaKJIID~eHHR
 I) I Mo~eJIh wparM8HTauID1 jlBIDKY1Il8rocR OCIaTO~HOro HI(pa XOpOlllO onHshy
 c~aeT aSHMYTaJIhH~e KOppeJIRUHH MeJ~ WparMeHTaMH nna npHMepa lia pncl npe~CTaBJIeHH ( Kp1lBble 2) pesYJIbTaTbl pac~eTa cooTBeTCTB~
 UUiX KoppeJISIIUIOHHHX xapaxrepacrax lt pacnpeneaeaaatilde )npH eyr =042 faBc H 6N =65 MaRc (BapHaHT c QJJHOpaJIeeBCKO~ annpoxcaacuteaanaeatilde) Xoshypomero Oll1l1CaHWl M01KHO ~OORThCR H npa Iij)yrHX annpOKCHMaIUUIX 111 BO scex no~rpYII~8X coy~apeHHn
 2 Mo~eJIh wparMeHTBl~ nBIDKymerocR RAPa HeIlJIOXO onacssaer pacnpe ~8JIeHHR nonepe~HUX RMnYJIhCOB B OOacuteJIaCTR nHKa He TOJIhKO ~ ~ - ~ac~
 rau HO H ITJm ~yr11X wparM8HTOB caapana ( pHC 3) 3TO OnHCaHHe KaK BImHO aa pacyasa nOCTHraeTCR JIMiIJh B BapH8HT8X c napaMeTPaMn MO~eJIH
 onpe~8JIeHH~H npa OOpe38H~ OOJIhlllRX PT olt - ~~CT~ CKaS8HHOe cnpashyBe~HBO ~ Bcex paccMoTpeHHux nonaHCaMoJIen B3aHMO~enCTBnn
 dNdPr I acircPrl I
 PMiC 3 -PaCnpe~8JIeHHR no PT-1lgtparshyMeHTOB c ~ = 2 (a) 34 (O) 56 (B) 78 (r)
 a)
 ~ i 06 PTr3Bc
 rll~ ~JL +01 I li n n e 07 09
 PTr3Bc
 200~ 60 f +0 f I I 20 I
 00 ~ i dl KpHB~e - M9naKhHHA pac~eT
 npa lt PTolt gtc (I) laquoe gt (2)
 I rA i )ltR (3 HlJJIR CJIYshy
 xaa t~ ~Jgt~ nYHKTRp) bull
 3 O~HH H3 HaH60JIee BamRHX BllBO~OB
 CJIe~IDmHX HS COnOCTaBJIeHHR pacshy~eTHHX n XapaKTepnCshyaMnHpH~eCKHX
 THK ~parMeHTauHn HeOHa-22 OTHOshycnTCR ~ Bonpocy o KoppeKTHOCTH
 02 04 06 P-rriBc CTaTHCTR~eCRQ~ MO~eJIn ltpparMeHTa-URR 45 KaK H3BeCTHO nepBHe aKCnepnMeHT~ no wparMeHT~ JIerKHX peJIRTHBRCTCKHX ansp BllllOJIHeHH~e B EepKJIR ( CM aanpaaep 11 npHBo~WIH K pesYJIhTaTaM HaxO~nBllIHMCR B Y~OBJIeTBOpRTeJIhHOM cornashy
 rrpRMe~aHlle CTOJIO~~ c HgAeRCaMH 012 cooTBeTcTBYIDT HCnOJIh30BaHHID middotCnH c aroatilde MO~eJIhIO (HOpMaJIhHOe pacnpsneaeaae no KOMnOHeHTaM 3-nMIIyJIhca ltpparMeHTOB c JIJD6blMH 2 BlmOJIHeHRe napa60JIR~eCKOro SaROIshylt ~ 0gt0 ltPT dgt 1-1 ltPT ~ gt Jlo) I 1 I 2 na R Tn ) XOTR 3HayeHM pacnanaoa TeMnepaTypH 6tf B HHX
 (Gx ~ 90 MaBc) 6wm HeCKOJIhKO MeHbwe ~eM B 5 (~= 110 MaBc)
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 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
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 0) PRC 4 3aBRCl1MOCTR(9T)(a) ltJ)f (6) 500 ~ ltQTgtM3Blc R]3T OT Q
 I 8HaQ8HJd8 T8MnepaTypH GJf WparshyM8HTnpyromero OCTUTOQHOrO aAPa 3aMeQashy
 ~tJ-j-4--H~J ~ T8~bHO YCTollQRBO H xapaKTepMCTHKaM
 B3aHMO~eficTBRH B KOTOpOM OHO 06paSOBashy~OCb 6]( B npenenax OIIIH60H aro onpenashy~8HHH H8 3aBRCHT HR OT MaCCH RIUgta-WIDl8shyHR ( Tap~2) HR OT npRU8~bHoro napashy
 70l~l_Blii~-~---~~Q M8Tpa coy~apeID1H (RJIR OT MagravecCH wparshyMeHTRpyromet CRCT8MH) Q (pHC46)
 60 ~ H8T TaK8 3aM8THOA 3aBRCHMOCTH OT CTeshy
 10 Q n8IDI )t83ffiIT8rpalum lIacutelparM8HTRPYIOllt8rOlt~ gt~103 6 RDpa OTM8THM QTO BHBO~ H8 3aBRCRT OT60 -1 amp)t cnoco6a n8pexona B cRcTeMY nOHOH RIUgta
 i-~ 2 3HatfeacuteHHH ncnyseaacro B coynap8shy40 9
 HRH OCTaTOllHHM ~oM-cHap~oM cp8~H8roY nonepexaoro RMhY~1gtca ltqr gt T8KJK8
 ~OBO~bHO caaoo 3aBJt1CHT OT xaPaKT8pRCTHK i f B3a11M0~8AcTBIDl 113 pRC 4agrave BM14HO QTo(llT
 20
 4 6 8 10 T Cf MaKCl1MaJI8H npz cpsnaax 3HaQ8HHRX Q KOrshy~ Macca OCTaTOllHoro ~a - nop~a
 nozoaaas MaCCH RIqJa H80na-22) li MRHRMaJIeH
 npR M-- ANe WIR O Mamno npennoaosara qTO 3Haq8HR8 ltqTgt nponopshylUlOHaJIbHO MOmanR nOB8pXHOCTH pa3~eJImOm8~ XO~O~YJO (cn8HTaTOPHY1O) j1 ropfllIYIO qaCTRyt1aCTBYIDUU1X B coynap8HHR snep
 3 3aBRQ11M0CTb CKOpOCTR wparM8HTRPYJOm8ro ~a OT ero MaCCH (T8 OT Q) 6~R3Ha 1 ~RHefuIon ( pac 4B) OHa MaKCRMaJIbHa npH Magraveshy~hIX Maccax R MRHHMaJIbHa npa 6Mblill1X Pa3YM8eTCR QTO YTB8pJlI(8HR8 paa-HOCRJIbHO C~8~BIlHOMY BllI1Ie BhlBO~Y O c~a60A Q- 3aBRCRMOCTR ltcrrgt 11 8TH BHBO~H H8 3aBllCRT OT cnoo06a n8p8xona B CRCT8MY nO~OR OCTaTOqshyHoro ~a-CHap~a
 rrpRB8~eM g SaKnIDQ8HR8 KWIRq8CTB8HHH8 CBeneHHR O B8~RqRHax RcKashy~8HRtt BHOCRMHX B OCHOBHHe xapaKT8pllCTRKR wparM8HTaullR nOn8pe~HM
 ~BIDK8HR8M WparM8HTRPYlOm8rO RAPa R HaJIRqR8M H8CTaTRCTRQ8CHOrO Hs6HTshyHa 60~bIllRX PT ( CcedilMTaKm8 pRO 3) B Ta6~~8 3 npRB8~8HO OTHom8HRe 8MnapaQeClWX ltPTgt )JJIff wparM8HToB o pa3HHMR Z K pac-q8T~HM B CRC T8M8 nOKOH ( B BapRaHT8 n8pexona H CUM RcnO~b3yrom8ro 0~Op8shy
 ~88BCHYJO armpoxcaeaazn) Bl1IUIO QTO SHaQSHIDI IVIfl ~8rIGlX ltlJparM8HTOB B aaooparopaoacirc C~CT8M8 ~oop~arr ~HaQHTe~bHO ( ~ I 5-2 pasa) aaasshym8HH yxa3ammMli 1tBywI ljlaRTOpmm
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 I C WaIMe1ITaMl1 o 2 ~ 2 a RQHQ~110M OQQlQHlUU1 MOJIeJIampHlle paOlielbl TaoacuteJIHUa 3 yuOBJIeTBOpHTeJI~HO OnnONBaroT JB - ~acnp8ueJIeHRe (CMOTpH pno6) bull
 dN TlUl ~parMeHTa TRIl wparMeHla ltPT gtex p dB Pac 6 Paonpep6JIeHHe no fi (~opMYJIa (6raquo B
 22Je - ~epH~ c6y~apeHRffX bull KpKBU8ltFTgtcuM Te ~e lITO Ha pRC I
 16015 t 01 ~ = 5 17 t OI
 ~ 17 plusmn 01 = 6 18 plusmn 011 -t 18 plusmn 01 IB plusmn 01
 19 plusmn 01 80 ~ = 2 17 plusmn 01 = 8 1 3Hat1eHIDI B R ltj3gt OnHaKO npeBOCXObull
 = 3 16 plusmn 01 9 20 plusmn 01 uRT paCt1eTHHe ( CM Ta6JI4) XOTR R H8B8JIHK~
 I7plusmn 01 10 25tGI no a6COJIroTHotiacute B8JIRlIRH8 - t o 2 8
 = 4
 OTHOllIeHM lt11 gtaplt~) HeCKOJIIlKO YE8JUitIRBaIOTshyI1p1l YBeJIR~elUUi ~ CAi1 Ta6JIlllla 4
 11s CKaSaHHOrO CJIe~ei ~T-O -SaBRCRMOCTIlltPr (~) gt WIR (P 1 (Hraquo Koal4gtmmeHThI aSHMYTaJIIlHott KOAJIID1BapHOCTR B 22 Ne -RIJ8pHhIX OH
 CoynapeaaaxB JIa60paTopHo~ cnCTeM8 KOOp~RHaT He ~aeT cTporo rOBopH npeACTaBshyJlelIltil o middotOTeneHH COOTBeTCTBW1 uaHHIDC napaOacuteOJIRlIecKoMY SaROHY (2) ECJIH 3Ta3aBRC~OCTIl B JIa60paT-OpHOn CldCTeM8 onacasaerca napaooaoacirc ( CM Till1 ~parMeHTa BeJIRt1RHa 3Hcrrepillv1eHTaJIb- PaCt1eT
 Hoe 3HatleHReHanpRMep 11) TO B cnM bull uB~~erOCH pacnaIJaDmerOGH ~a OHa MOshy i ~JKeTOT aea OTKJIOHfITIlCH ( cnpasennsso R ooparace YTBe~eID1e) 3e-
 rRM rasae lITO napaOtildeOJIRj 8 CKHn 3aROH HapYllIaeTCH l B aapaaare 13 erashy~RcTH~ecKOn Teopna 45 bull TaRRM ooacutepasoM aTOi Bonpoc H~aeTCH B ~oshynOJIHRTeJIIlHOM MCCJIeuOBaHHH
 CTeneHIl HCK~eHRflltPT) R3MepeHHoro B JIaOacuteOpaTopHOn QRCTeMe sa-
 BRCRT T~e 01 xapaKTepRCTRK COOacuteUTHH
 R PRC 5 3aBRCRMOCTIl R = ltamp- ~~ ~xp
 lt~pgtC4M 01 Gmiddot t5~ lJ1rH rrpRMepa aa pRC5 noxaaaaa
 20 ~ t ~ Q - 3aBRCRMOCTIl 3aBlllileHIDlltP1) ItJUI + ~ - lIaCTRU ltPT(Jl lt PTo(~ bull~ ~ exp c~
 9 3Ta 3aBRCRMOCTb KOHelIRo csaaaaa c Jshy15 ~
 9 ~ 3aBRCRMOCThID CKOpOCTR AB~8HRR ~parshy
 MeHTRPyromen CRCTeMU ( pRC 4B) 110pashyIi JKaeT 0t18Hb 60JIIlllIaH B8JIRt1RHa aaasnsshy
 4 6 8 10 Q IDUI ltlmgt B C06UTIDIX c MaTIUMH Q shy
 neHTpaTIhHHX B38HM0uenCTBRRX PaCCMOTpRM HaKOH8U ~aHHH8 no KOAJIRHeapnOCTR e - paCnp8~eJIeHRH
 no Koal4gtIDUleHTY KOAJIRHeapnOCTR flgt uJill 22Ne - M8pHHX coyuapelmn
 12
 do- - lIac Tlllla B 008 plusmn 003 O plusmn 0001
 ltfi gt 016 plusmn 004 001 plusmn 001
 B 005 plusmn 002 -OOO4plusmnO 006z ~ 2 ltft gt 008 plusmn 003 -O OO4plusmnO 008
 TaRRM 06pa30~ HanU1 uaHHue ae npOTRBOpet1aT ranoreae o HaTIldllID1 y OCTa TOt1HOrO ~parM8HTRPYIDmerO ~a H80Ha-22 yr~oBoro MOMeHTa XOTR ~eKT
 KOJIJIHH8apHOCTR ooacuteeCrrejeH mIl Ha ypoBHe 2-4 cT~apTHHX OTKJIOHeHHn ( r e CJIa6ee lIeM B 23 )
 TaK ~eKaK R pRC 1 pRC 6 HAJIIDCTpRpyeT nOJIHyro He~aKBaTHOOTh
 8KcrrepRMeHTY npeunoJIo~eHRR 06 OTCYTCTBRR rrOrrep8t1HOrO uBllJKeHIDI ~parMeashyTRpyrollerO H1ij)a
 5 OCHOBHlili Bill30LLU
 l1ep8lIRCJIRM B 3aImrolI8HH8 OCHOBHHe P83YJIhTaTU HaCTOamero RCCJIe~OBa~
 HM I ~CCJIe~OBaHRe Hoppe~tt B nOrrOpet1HOn llJIOCHOCTld M~ npo~KTashy
 MR ~parMeHTauRR peJIflTRBRCTCHOro OCTaTOt1HOrO ~aHeoHa-22 uOKaSHBaOT lITO OHO B rrponecce coy~ap8HHH rrpR06p8TaOT 3Hat1RT8JIhHHn nOnep8tlHUn 11MshyrrYJIIlC ltqrgt R BepOfiTHO HEJKOTopullyrJIOBOn MOMeHT
 13
  2 MOIIeJlbHhJM nyT8M QUElHeHe ~eJIntlliHa lt9r) R 88 3aBRCRMOCTb OT MaCCbl HIijgta-MIDll8H11 MaCCbl ~parM8HTllPYIOU8ro SJIUgta II CT8n8Hll 810 ~83illishyrerpanaa B nOJIHOM aHCaMOacuteJI8 22 Ne - m8pHHX coynap8H11~
 ltClTgt 04 faBc 3 MO~8JIbHIlM rrYTeM oq8H8Ha TeMnepaTypa GJf ljparM8HTHPYIOU8~
 Cl1CT8MU B ee c11CTeM8 noxoa E8 SHatI8H118 G~ 60-65 MaBc 3aM8qaT8JlbshyHO YCTO~ill30 K 113M8HeHmO MaCCbl HIijgta-Mlllil8HlI MaCCIl ~parM8HTHPYIOU8ro
 mpa R creneaa 810 ~83illiTerpauIDi B 8~ax kT OHa COCT8BJIfl8T
 gt kTA(G~ Im ~-f)4-5 MaB 4 SHatI8HHe ~N xopomo COOTB8TCTBY8T cTaTHCTl1tI8CKOa T80pRH OacuteblCTshy
 pott WPaI~8HTaqKH ~xrM 4513 B npOTRBOnOJI~OCTb BblBO~aM 13
 5 TIonep81lH08 ~B~8HR8 ljparMeHTRpyIDU8ro ~a CHJIbHO HCK~a8T 11S- Mepfl8Mbl8 B JIaOacuteCRCTeM8 RMnYJIhCHbl8 XapaKT8p11CTRRR wparM8HToB 11 BeJIHtIl1~
 Hhl XapaKT8p11SYIOll118 WparMeli1BUldKl li qtiW~OCTl1 CRJ1bHOyB8JIRtlHEa8T TeMn8paTYPY GN ( wm kT ) Bce Ha~8HHbl8 paaee Oacute8S y-qeTa nOn8p8QHO- 10 n~IDK8HWi 3HaQ8H1Ui UH alUi kT CJIe~Y8T CtIl1TaTb HeKopp8KTHblM11 (3aBbtJlleHHHMR) bull
 6 TIOR8SaHO tiTO IJ)IflKOpp8KTHoro Onp8~8JIeH11H XapaKT8pHCTliK ~parshyM8HTauRH H80OacuteXOIJRMbl KOJIl1tieCTB8HHUfi yq8T nOnep8QHOrO ~B~8H11fl ~a 11
 HaJI~MH ~OnOJIH11T8JIbHblX ~ K OCHOBHOMY M8XaHH3MY ero pacn~a) M8XaHH8shyMOB pOAA8HwI JI8rK11X wpaIM8HTOB c OacuteOJIblill1Ml1 PT HeKOpp8JIRpOBaHHHX c OCHOBHO~ qaCTbIO ljparM8HTOB c OTHOCRT8JIhHO ManblM11 PTbull TOJIbKO npR aTQM MO~O COnOCTaBJIflTb BHYTp~epHbl8 XapaKTep11CTRKR HyKJIOHOB H HyampnOHRHX accOIU1eacutelURt1 (BOJIHOBU8 1JYHK1JIDi) C HaOacute~a8MblMH aa OIlblT8 xapasrepacrasashyMa cOOTBeTCTBYIOll11X WparM8HTOB Sa HCKnIOtleHHeM SKCRJII0311BHblX KaHaJIOB l)parM8HTaIUU1 aTO MOteT OacuteblTh npO~8JIaHO JIHlll1l MoneJlhHb1IVl nYT8M aHaJIOrHtIshyHtIM BblllOJIHeHHOMY B HaCTOFIm8H paoore
 ABTOPbl OacuteJIaronapHbl T8XHRtI8CKOMY rr8pcoHary JIaOacuteOpaTop11tt COTPY~HshyQeCTBa sa nOMOlllD B npOB8~8HRH 8KCnepl1M8HTa)li COTPynHRKaM JIB3 OMffi1 ero OOacuteeCneQHBillHM
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i__ __ - -shy
 Ha PRC 2 OIIHTL-TaKI1 RaK npaaep npencraaneao onHOtIaCTRtIHOe
 lUUtJII03ID3Hoe PI - pacnpeneJIeHt1e peJIflTRBRCTCKRX cJ - tIaCTIDJ R3
 22fe -MepHbIX coynapeHRfi 11 KpRBafl I aa aTOM pRCYHKe ~nCT8B-JIfleT 006011 pacnpeneJIeHRe (1) npa napaaarpe ()= Ocirc()(p1i- ltR gtltPT~ =273 MaBc XOPOlllO BlllJHO tITO pacnpeneaeaze PSJIefl ae oI~H-BaeT 8MnRpRtIeCKOe PT - pacnpeneJI8HRe ot - ~parM8HToB R3-3a
 HaJIRtIRff YHera XBOCTa 60RLlll~~ PT
 XOTR RSBeCTHO tITO OHO npR niRshy1KeHRR RCTOtIHl1la npR6JIR1K8HHO COXpaHReT cson ~OPMY ( CM aanpaaep 91middot 03HaQa8T ~R aTO tITO RCTHHHoe P -paOIIpa~aneHHe (B CRCT8M8 nOKOR
 ~parMeHTRPYDmer ~a) He onHc~aeTCfl ~OpMO~ (1)7
 Pac2~Pacnpen8JIeHHe no noshy
 nepetIaOMY RMnyJILCY
 0(- tI~CTRU R3 22Jre-ErJ
 coynapeaaacirc KpHBIla shy
 pa3JIRtIHHe anrrpOKCHMa~
 ~HH ero ( CMTeKCT)
 IJyHKTHp - BKJ1~ I1J3yx CJIaraeMHX pacnpeneJIeshy
 HRt1 (7)
 OTB8THa 8TOT Bonpoc MOmHO nOJIyqRTL OllHpaflCb Ha OnllH R3 peSYJIbshy
 ~aTOB pa60TH 11 OH COCTORT B nOKa3aTeJIbCTBe He38BRCRMOCTR MeXaHH3shy
 MOB 06paSOBaH~ ri - -qaCT~ c 60JIbillRMR (~ 04 faBc) PT H ocraasshy
 lIHX o - lIaCTHU R wparMeHTOB c iacute gt2 IIpyrHMR CJIOBaMR ranoreaa o eIJRshy
 HOM RCTOtIlUU8 RCrryCRaHIDi o shy tIaCTRU OKaSllBaeTCR nporaaopesaneatilde axcneshy
 pRM8HTaJlbHHM IJaHHHM 1 aTO IJaeT OCHOBaRH8 ClIRTaTb He TOJIbKO KoppeKTshy
 HHM fia H H60dxo~ npH nepeXOIJ6 a onoTeacuteMY ITOROR oneRT8TopHOI ~80TH
 RIij)a-oHapHD8 HrHopRpoBulb XBOOr 60JlbWWC PT paorrpouUJLUHRfI pRO 2 Mesa-9 IOtBRCRMO OT M8XaHRSMeacutel arcootildepaaoaaaaa (rIDloTesa o IJBYX RCTollHRRux
 MeXaRRSM KpaTHHX nepepacceflHRll BKJI~ KacK~oro paCll~a npOMe~TOtIHHX
 1OpOTKO)IlliB~ OCKOJIKOB( aanpanep Be--2~) 11 TIJ )
 KpRBIle 2 Rmiddot3 Ha pRC 2 npencTaBJIRIDT co6ot1 nBa cnoco6a peanR3~RH
 aToro T83Rca BnepBOM R3 HRX RCKaJIaCL ahnpoKCHM8lJRlt PT-pacnpen8JI8HRff
 d - lIaCTRU eIJHHCTEUHHHM paCnpeIJ8JIeHReM rana (I) 06eCnStntBaIOUlBJI xoshy
 6
 pomee onacaaae naHHIlX JIRlllL B 06JraCTR nasa pacnQen8JIeHWi ( npa PT ~degj 4 faBIc) BO BTOpOM CJIemrfl aBTOpaM pa60T 79101 aH8Jll13HPOBaBlllRM
 1IDlOT8SY o nBYX RCTOtIHRRax acnycxaaaa peJIflTRBHCTCRRX ~ - tIaCT~ R3
 ~0-~8pHHX B3aHMone~cTBll~ MH RcrrOJIL30EaJIH nEyxpaJIeeBCKyro WOPMY
 flP-) -- Cl exp(-P 2rs)+ (1 ~a)e)(p(- H 26) (7)
 (a - nOJIR d - tIac~~ H3 nepBoro HR3ROT8MnepaTypHoro HCTOtIHHKa)
 B 060RX CJI~aRX ynaeTCfl no~yqRTb xopOlllRe annpOKCRMauRR PT-cneKTpoB
 cL -l8CT~ B JIa60paTopHOll Cl1CTeMe xoopnaaar ae TOJIbiw B llOJIHOM
 aacaaone 22Ne -RIJapHHX C06HTl1H HOH B paSJIRtIHhIX RX nonaHCaM6JIRXl 11
 B naJILHettllleM MH onRpaaCL Ha OnHCaHHH~ aRanR3 PT-pacnpene~eHRff
 o xacrau HCnOJIbSOBaJIR TpR BeJIRtIRHhlltPT do-gt (EMeCTe c BeJIRtIRshy
 HaMH A Rim ltoltgt )JJJfl WPCcedilITMeHToB c 2 ~ 2) Mfl onpeneaeaaa napaaarpoa L R tT MoneJIR WparMeHTaJU1R
 1 ( PTd)o= cpe~HeMY SHatI8IDUO PT 1JJlE aMmrpRtIeClOro pacnpenazeshyHHH ( pRC 2) Mhl CtIRTaeM no~yq8HHHe rrpR aTOM pe3YJIbTaTH HeKoppeKTshy
 HHMH 0MBKO nOJI8SHhlMRnJIfl rpy60tiacute O~eHKR MaKCRMaJIbHO BOSMOJKHOrO
 pasaaxa IJRHaMRtIeCKRX B8JI14ijIDf o ROTOPHX 6y~eT ~TH pexs HU8
 2( ~~L =lili G rne G - napaaerp 0nHOpaJI8eBcKot1
 annpOKCRM~RH aMnRpRtIecIltoro PT-pacrrpenSJIeHRfl B 06JIaCTRm1Ka
 (P ~ 04 TaBc)T
 3lt Br~ =~JC2i lt5 rne Gi - napaaarp nepsoro R3 nEYX CJIashy
 raeasx ( Gi lt G ) pacnpeneaeaas (7) anrrpoKc11MRpYIOlllero PTshy
 cneKTp BllJIOTb no PT= 1715 faBc
 B Ta6JIm(y I CBeIteHH ace SHaieHlUI ltP tA) ( a T8KlKe A H lt0raquo HCnOJIbSOBaHHHe IJ)IR o~eHKR napaMeT~OB 1 H h MoneJIH WparMeHTashy
 UM npa aaaaase nOJIHOrO aHCaM6JIR 2Ne-Em coynapeHR~ R paSJrRlIHblX
 nonrpynn C06UTH1-t 3Hall8HRR ~ H 612 R RX norpeuaocra npa annjosshy
 C~BlUUIX ~OpMaMH (1) H (7) HaxOnRJIRCb M8TOnOM MaKCl1MaJIbHOrO npaanoshy
 nonooaa KoacMlIDU1AHTIl aSHMYT8JIbHoi aCMMM8TpID4 A R lto( gt npaKTRtI8CKl1
 Ha RaM8HRIOTCR npa RCKJllOlI8HIDI ()( - qaCTRU c ~OJIblllRMH PT tITO xacaarshy
 CRltPT ot - tIaCTRU OHR npR aTOM RCKJrotIeHHH cymecTEeHHO YMeHbmashy
 IDTCR ( npR6JIHSl1TeJIbHO B 15 pasa B CpSnH8M)
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 2401 dNdpT
 160
 ao
 02 04 06 08 Pir3Bc
  TaOJI~a I H~eHHbl8 TaRRM ocpaaos ~ap~~lPbl tT 11 (iN ~~t BblIUlCaHH B TaOJI~e 2 ~ nOJIHOrO ~CaMOacuteJIR ][e~EOLcoy~apeHll~ R HeKOTOpux nO~aHCaMOJIe~ AHaJIH311PYR pe3YJIhTaTH pac~eTOB B CpaBHeHRR c aMnHpHshy
 (Hr c() MaBcAHCaMOJIh A lto )i=o t= l - 2
 22Ne -Em 273 plusmn 5 197 plusmn 2 IUI plusmn I 006 plusmn 002 007 plusmn 003
 217 plusmn 5 176 plusmn 4 159 plusmn 6 -o02plusmn003 -006 plusmn 005 nh=2+8 264 plusmn 6 198 plusmn 5 178 plusmn 8 009 plusmn 003 011 plusmn 004
 8 347 plusmn 13 224 plusmn 12 219 plusmn 9 020 plusmn 005 025 plusmn 007
 ~ rth =Uuml I
 n gt Q =2+4 383 plusmn 21 242 plusmn 12 205 plusmn21 0I8plusmn 015 021 plusmn0I6 Q =56 2~8 plusmn 10 226 plusmn 6 203 plusmn 11 019 plusmn 906 019 plusmn 007 Q =78 266 plusmn 7 203 plusmn 6 184 plusmn 3 012 plusmn 004 017 plusmn 005 Q =910 215 plusmn 5 175 plusmn 4 163 plusmn 6 -002 plusmn-003 -005 plusmn 004 2dgtC 2 294 plusmn 6 198 plusmn 5 183 t 3 010 plusmn 003 023 plusmn 005 ~Mo~ 3+5 260 plusmn 11 202 plusmn 7 184 plusmn 12 009 plusmn 004 008 plusmn 006 lMoX ~ 6 197 plusmn 4 177 plusmn 5 169 plusmn 5 -O 07 plusmn 004 -011 plusmn 005
 TaoJI~a 2
 --AHCaMOJIh CfT faBc SNl MaBc
 deg I 2 deg I 2
 Ne-Em 052plusmn002 0 42plusmnOOI 038plusmn0OI 85plusmn2 65plusmnI 60plusmnI
 111-=0 I 050plusmn0O4 038plusmnQ04 034plusmn005 78plusmn4 65plusmn2 59plusmn3 nh =2+8 O5Iplusmn004 04Iplusmn003 037plusmnO04 85plusmn4 68plusmn2 6Iplusmn4 t1h gt 8 060plusmnOLJ5 047plusmnuuml05 O47tO03 86plusmn5 62plusmn3 6Iplusmn2 ~MO1 2 ~MOf3+5
 055plusmn003 0 56iD05
 042plusmn002 046plusmnO05
 039tO02 0 43jUuml08
 85plusmn4 83plusmn6
 6Iplusmn2 7Iplusmn3
 57plusmn2 65plusmn6
 lM~ 6 043plusmnOO4 037plusmn006 036plusmn006 72plusmn4 69plusmn2 66j2
 ~eCKRMll XapaKTepllCTRRaMH MOXHO CJIe~~eC~eJIaTh SaKJIID~eHHR
 I) I Mo~eJIh wparM8HTauID1 jlBIDKY1Il8rocR OCIaTO~HOro HI(pa XOpOlllO onHshy
 c~aeT aSHMYTaJIhH~e KOppeJIRUHH MeJ~ WparMeHTaMH nna npHMepa lia pncl npe~CTaBJIeHH ( Kp1lBble 2) pesYJIbTaTbl pac~eTa cooTBeTCTB~
 UUiX KoppeJISIIUIOHHHX xapaxrepacrax lt pacnpeneaeaaatilde )npH eyr =042 faBc H 6N =65 MaRc (BapHaHT c QJJHOpaJIeeBCKO~ annpoxcaacuteaanaeatilde) Xoshypomero Oll1l1CaHWl M01KHO ~OORThCR H npa Iij)yrHX annpOKCHMaIUUIX 111 BO scex no~rpYII~8X coy~apeHHn
 2 Mo~eJIh wparMeHTBl~ nBIDKymerocR RAPa HeIlJIOXO onacssaer pacnpe ~8JIeHHR nonepe~HUX RMnYJIhCOB B OOacuteJIaCTR nHKa He TOJIhKO ~ ~ - ~ac~
 rau HO H ITJm ~yr11X wparM8HTOB caapana ( pHC 3) 3TO OnHCaHHe KaK BImHO aa pacyasa nOCTHraeTCR JIMiIJh B BapH8HT8X c napaMeTPaMn MO~eJIH
 onpe~8JIeHH~H npa OOpe38H~ OOJIhlllRX PT olt - ~~CT~ CKaS8HHOe cnpashyBe~HBO ~ Bcex paccMoTpeHHux nonaHCaMoJIen B3aHMO~enCTBnn
 dNdPr I acircPrl I
 PMiC 3 -PaCnpe~8JIeHHR no PT-1lgtparshyMeHTOB c ~ = 2 (a) 34 (O) 56 (B) 78 (r)
 a)
 ~ i 06 PTr3Bc
 rll~ ~JL +01 I li n n e 07 09
 PTr3Bc
 200~ 60 f +0 f I I 20 I
 00 ~ i dl KpHB~e - M9naKhHHA pac~eT
 npa lt PTolt gtc (I) laquoe gt (2)
 I rA i )ltR (3 HlJJIR CJIYshy
 xaa t~ ~Jgt~ nYHKTRp) bull
 3 O~HH H3 HaH60JIee BamRHX BllBO~OB
 CJIe~IDmHX HS COnOCTaBJIeHHR pacshy~eTHHX n XapaKTepnCshyaMnHpH~eCKHX
 THK ~parMeHTauHn HeOHa-22 OTHOshycnTCR ~ Bonpocy o KoppeKTHOCTH
 02 04 06 P-rriBc CTaTHCTR~eCRQ~ MO~eJIn ltpparMeHTa-URR 45 KaK H3BeCTHO nepBHe aKCnepnMeHT~ no wparMeHT~ JIerKHX peJIRTHBRCTCKHX ansp BllllOJIHeHH~e B EepKJIR ( CM aanpaaep 11 npHBo~WIH K pesYJIhTaTaM HaxO~nBllIHMCR B Y~OBJIeTBOpRTeJIhHOM cornashy
 rrpRMe~aHlle CTOJIO~~ c HgAeRCaMH 012 cooTBeTcTBYIDT HCnOJIh30BaHHID middotCnH c aroatilde MO~eJIhIO (HOpMaJIhHOe pacnpsneaeaae no KOMnOHeHTaM 3-nMIIyJIhca ltpparMeHTOB c JIJD6blMH 2 BlmOJIHeHRe napa60JIR~eCKOro SaROIshylt ~ 0gt0 ltPT dgt 1-1 ltPT ~ gt Jlo) I 1 I 2 na R Tn ) XOTR 3HayeHM pacnanaoa TeMnepaTypH 6tf B HHX
 (Gx ~ 90 MaBc) 6wm HeCKOJIhKO MeHbwe ~eM B 5 (~= 110 MaBc)
 8 9
  U
 It
 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
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 0) PRC 4 3aBRCl1MOCTR(9T)(a) ltJ)f (6) 500 ~ ltQTgtM3Blc R]3T OT Q
 I 8HaQ8HJd8 T8MnepaTypH GJf WparshyM8HTnpyromero OCTUTOQHOrO aAPa 3aMeQashy
 ~tJ-j-4--H~J ~ T8~bHO YCTollQRBO H xapaKTepMCTHKaM
 B3aHMO~eficTBRH B KOTOpOM OHO 06paSOBashy~OCb 6]( B npenenax OIIIH60H aro onpenashy~8HHH H8 3aBRCHT HR OT MaCCH RIUgta-WIDl8shyHR ( Tap~2) HR OT npRU8~bHoro napashy
 70l~l_Blii~-~---~~Q M8Tpa coy~apeID1H (RJIR OT MagravecCH wparshyMeHTRpyromet CRCT8MH) Q (pHC46)
 60 ~ H8T TaK8 3aM8THOA 3aBRCHMOCTH OT CTeshy
 10 Q n8IDI )t83ffiIT8rpalum lIacutelparM8HTRPYIOllt8rOlt~ gt~103 6 RDpa OTM8THM QTO BHBO~ H8 3aBRCRT OT60 -1 amp)t cnoco6a n8pexona B cRcTeMY nOHOH RIUgta
 i-~ 2 3HatfeacuteHHH ncnyseaacro B coynap8shy40 9
 HRH OCTaTOllHHM ~oM-cHap~oM cp8~H8roY nonepexaoro RMhY~1gtca ltqr gt T8KJK8
 ~OBO~bHO caaoo 3aBJt1CHT OT xaPaKT8pRCTHK i f B3a11M0~8AcTBIDl 113 pRC 4agrave BM14HO QTo(llT
 20
 4 6 8 10 T Cf MaKCl1MaJI8H npz cpsnaax 3HaQ8HHRX Q KOrshy~ Macca OCTaTOllHoro ~a - nop~a
 nozoaaas MaCCH RIqJa H80na-22) li MRHRMaJIeH
 npR M-- ANe WIR O Mamno npennoaosara qTO 3Haq8HR8 ltqTgt nponopshylUlOHaJIbHO MOmanR nOB8pXHOCTH pa3~eJImOm8~ XO~O~YJO (cn8HTaTOPHY1O) j1 ropfllIYIO qaCTRyt1aCTBYIDUU1X B coynap8HHR snep
 3 3aBRQ11M0CTb CKOpOCTR wparM8HTRPYJOm8ro ~a OT ero MaCCH (T8 OT Q) 6~R3Ha 1 ~RHefuIon ( pac 4B) OHa MaKCRMaJIbHa npH Magraveshy~hIX Maccax R MRHHMaJIbHa npa 6Mblill1X Pa3YM8eTCR QTO YTB8pJlI(8HR8 paa-HOCRJIbHO C~8~BIlHOMY BllI1Ie BhlBO~Y O c~a60A Q- 3aBRCRMOCTR ltcrrgt 11 8TH BHBO~H H8 3aBllCRT OT cnoo06a n8p8xona B CRCT8MY nO~OR OCTaTOqshyHoro ~a-CHap~a
 rrpRB8~eM g SaKnIDQ8HR8 KWIRq8CTB8HHH8 CBeneHHR O B8~RqRHax RcKashy~8HRtt BHOCRMHX B OCHOBHHe xapaKT8pllCTRKR wparM8HTaullR nOn8pe~HM
 ~BIDK8HR8M WparM8HTRPYlOm8rO RAPa R HaJIRqR8M H8CTaTRCTRQ8CHOrO Hs6HTshyHa 60~bIllRX PT ( CcedilMTaKm8 pRO 3) B Ta6~~8 3 npRB8~8HO OTHom8HRe 8MnapaQeClWX ltPTgt )JJIff wparM8HToB o pa3HHMR Z K pac-q8T~HM B CRC T8M8 nOKOH ( B BapRaHT8 n8pexona H CUM RcnO~b3yrom8ro 0~Op8shy
 ~88BCHYJO armpoxcaeaazn) Bl1IUIO QTO SHaQSHIDI IVIfl ~8rIGlX ltlJparM8HTOB B aaooparopaoacirc C~CT8M8 ~oop~arr ~HaQHTe~bHO ( ~ I 5-2 pasa) aaasshym8HH yxa3ammMli 1tBywI ljlaRTOpmm
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  ~
 I i
 I C WaIMe1ITaMl1 o 2 ~ 2 a RQHQ~110M OQQlQHlUU1 MOJIeJIampHlle paOlielbl TaoacuteJIHUa 3 yuOBJIeTBOpHTeJI~HO OnnONBaroT JB - ~acnp8ueJIeHRe (CMOTpH pno6) bull
 dN TlUl ~parMeHTa TRIl wparMeHla ltPT gtex p dB Pac 6 Paonpep6JIeHHe no fi (~opMYJIa (6raquo B
 22Je - ~epH~ c6y~apeHRffX bull KpKBU8ltFTgtcuM Te ~e lITO Ha pRC I
 16015 t 01 ~ = 5 17 t OI
 ~ 17 plusmn 01 = 6 18 plusmn 011 -t 18 plusmn 01 IB plusmn 01
 19 plusmn 01 80 ~ = 2 17 plusmn 01 = 8 1 3Hat1eHIDI B R ltj3gt OnHaKO npeBOCXObull
 = 3 16 plusmn 01 9 20 plusmn 01 uRT paCt1eTHHe ( CM Ta6JI4) XOTR R H8B8JIHK~
 I7plusmn 01 10 25tGI no a6COJIroTHotiacute B8JIRlIRH8 - t o 2 8
 = 4
 OTHOllIeHM lt11 gtaplt~) HeCKOJIIlKO YE8JUitIRBaIOTshyI1p1l YBeJIR~elUUi ~ CAi1 Ta6JIlllla 4
 11s CKaSaHHOrO CJIe~ei ~T-O -SaBRCRMOCTIlltPr (~) gt WIR (P 1 (Hraquo Koal4gtmmeHThI aSHMYTaJIIlHott KOAJIID1BapHOCTR B 22 Ne -RIJ8pHhIX OH
 CoynapeaaaxB JIa60paTopHo~ cnCTeM8 KOOp~RHaT He ~aeT cTporo rOBopH npeACTaBshyJlelIltil o middotOTeneHH COOTBeTCTBW1 uaHHIDC napaOacuteOJIRlIecKoMY SaROHY (2) ECJIH 3Ta3aBRC~OCTIl B JIa60paT-OpHOn CldCTeM8 onacasaerca napaooaoacirc ( CM Till1 ~parMeHTa BeJIRt1RHa 3Hcrrepillv1eHTaJIb- PaCt1eT
 Hoe 3HatleHReHanpRMep 11) TO B cnM bull uB~~erOCH pacnaIJaDmerOGH ~a OHa MOshy i ~JKeTOT aea OTKJIOHfITIlCH ( cnpasennsso R ooparace YTBe~eID1e) 3e-
 rRM rasae lITO napaOtildeOJIRj 8 CKHn 3aROH HapYllIaeTCH l B aapaaare 13 erashy~RcTH~ecKOn Teopna 45 bull TaRRM ooacutepasoM aTOi Bonpoc H~aeTCH B ~oshynOJIHRTeJIIlHOM MCCJIeuOBaHHH
 CTeneHIl HCK~eHRflltPT) R3MepeHHoro B JIaOacuteOpaTopHOn QRCTeMe sa-
 BRCRT T~e 01 xapaKTepRCTRK COOacuteUTHH
 R PRC 5 3aBRCRMOCTIl R = ltamp- ~~ ~xp
 lt~pgtC4M 01 Gmiddot t5~ lJ1rH rrpRMepa aa pRC5 noxaaaaa
 20 ~ t ~ Q - 3aBRCRMOCTIl 3aBlllileHIDlltP1) ItJUI + ~ - lIaCTRU ltPT(Jl lt PTo(~ bull~ ~ exp c~
 9 3Ta 3aBRCRMOCTb KOHelIRo csaaaaa c Jshy15 ~
 9 ~ 3aBRCRMOCThID CKOpOCTR AB~8HRR ~parshy
 MeHTRPyromen CRCTeMU ( pRC 4B) 110pashyIi JKaeT 0t18Hb 60JIIlllIaH B8JIRt1RHa aaasnsshy
 4 6 8 10 Q IDUI ltlmgt B C06UTIDIX c MaTIUMH Q shy
 neHTpaTIhHHX B38HM0uenCTBRRX PaCCMOTpRM HaKOH8U ~aHHH8 no KOAJIRHeapnOCTR e - paCnp8~eJIeHRH
 no Koal4gtIDUleHTY KOAJIRHeapnOCTR flgt uJill 22Ne - M8pHHX coyuapelmn
 12
 do- - lIac Tlllla B 008 plusmn 003 O plusmn 0001
 ltfi gt 016 plusmn 004 001 plusmn 001
 B 005 plusmn 002 -OOO4plusmnO 006z ~ 2 ltft gt 008 plusmn 003 -O OO4plusmnO 008
 TaRRM 06pa30~ HanU1 uaHHue ae npOTRBOpet1aT ranoreae o HaTIldllID1 y OCTa TOt1HOrO ~parM8HTRPYIDmerO ~a H80Ha-22 yr~oBoro MOMeHTa XOTR ~eKT
 KOJIJIHH8apHOCTR ooacuteeCrrejeH mIl Ha ypoBHe 2-4 cT~apTHHX OTKJIOHeHHn ( r e CJIa6ee lIeM B 23 )
 TaK ~eKaK R pRC 1 pRC 6 HAJIIDCTpRpyeT nOJIHyro He~aKBaTHOOTh
 8KcrrepRMeHTY npeunoJIo~eHRR 06 OTCYTCTBRR rrOrrep8t1HOrO uBllJKeHIDI ~parMeashyTRpyrollerO H1ij)a
 5 OCHOBHlili Bill30LLU
 l1ep8lIRCJIRM B 3aImrolI8HH8 OCHOBHHe P83YJIhTaTU HaCTOamero RCCJIe~OBa~
 HM I ~CCJIe~OBaHRe Hoppe~tt B nOrrOpet1HOn llJIOCHOCTld M~ npo~KTashy
 MR ~parMeHTauRR peJIflTRBRCTCHOro OCTaTOt1HOrO ~aHeoHa-22 uOKaSHBaOT lITO OHO B rrponecce coy~ap8HHH rrpR06p8TaOT 3Hat1RT8JIhHHn nOnep8tlHUn 11MshyrrYJIIlC ltqrgt R BepOfiTHO HEJKOTopullyrJIOBOn MOMeHT
 13
  2 MOIIeJlbHhJM nyT8M QUElHeHe ~eJIntlliHa lt9r) R 88 3aBRCRMOCTb OT MaCCbl HIijgta-MIDll8H11 MaCCbl ~parM8HTllPYIOU8ro SJIUgta II CT8n8Hll 810 ~83illishyrerpanaa B nOJIHOM aHCaMOacuteJI8 22 Ne - m8pHHX coynap8H11~
 ltClTgt 04 faBc 3 MO~8JIbHIlM rrYTeM oq8H8Ha TeMnepaTypa GJf ljparM8HTHPYIOU8~
 Cl1CT8MU B ee c11CTeM8 noxoa E8 SHatI8H118 G~ 60-65 MaBc 3aM8qaT8JlbshyHO YCTO~ill30 K 113M8HeHmO MaCCbl HIijgta-Mlllil8HlI MaCCIl ~parM8HTHPYIOU8ro
 mpa R creneaa 810 ~83illiTerpauIDi B 8~ax kT OHa COCT8BJIfl8T
 gt kTA(G~ Im ~-f)4-5 MaB 4 SHatI8HHe ~N xopomo COOTB8TCTBY8T cTaTHCTl1tI8CKOa T80pRH OacuteblCTshy
 pott WPaI~8HTaqKH ~xrM 4513 B npOTRBOnOJI~OCTb BblBO~aM 13
 5 TIonep81lH08 ~B~8HR8 ljparMeHTRpyIDU8ro ~a CHJIbHO HCK~a8T 11S- Mepfl8Mbl8 B JIaOacuteCRCTeM8 RMnYJIhCHbl8 XapaKT8p11CTRRR wparM8HToB 11 BeJIHtIl1~
 Hhl XapaKT8p11SYIOll118 WparMeli1BUldKl li qtiW~OCTl1 CRJ1bHOyB8JIRtlHEa8T TeMn8paTYPY GN ( wm kT ) Bce Ha~8HHbl8 paaee Oacute8S y-qeTa nOn8p8QHO- 10 n~IDK8HWi 3HaQ8H1Ui UH alUi kT CJIe~Y8T CtIl1TaTb HeKopp8KTHblM11 (3aBbtJlleHHHMR) bull
 6 TIOR8SaHO tiTO IJ)IflKOpp8KTHoro Onp8~8JIeH11H XapaKT8pHCTliK ~parshyM8HTauRH H80OacuteXOIJRMbl KOJIl1tieCTB8HHUfi yq8T nOnep8QHOrO ~B~8H11fl ~a 11
 HaJI~MH ~OnOJIH11T8JIbHblX ~ K OCHOBHOMY M8XaHH3MY ero pacn~a) M8XaHH8shyMOB pOAA8HwI JI8rK11X wpaIM8HTOB c OacuteOJIblill1Ml1 PT HeKOpp8JIRpOBaHHHX c OCHOBHO~ qaCTbIO ljparM8HTOB c OTHOCRT8JIhHO ManblM11 PTbull TOJIbKO npR aTQM MO~O COnOCTaBJIflTb BHYTp~epHbl8 XapaKTep11CTRKR HyKJIOHOB H HyampnOHRHX accOIU1eacutelURt1 (BOJIHOBU8 1JYHK1JIDi) C HaOacute~a8MblMH aa OIlblT8 xapasrepacrasashyMa cOOTBeTCTBYIOll11X WparM8HTOB Sa HCKnIOtleHHeM SKCRJII0311BHblX KaHaJIOB l)parM8HTaIUU1 aTO MOteT OacuteblTh npO~8JIaHO JIHlll1l MoneJlhHb1IVl nYT8M aHaJIOrHtIshyHtIM BblllOJIHeHHOMY B HaCTOFIm8H paoore
 ABTOPbl OacuteJIaronapHbl T8XHRtI8CKOMY rr8pcoHary JIaOacuteOpaTop11tt COTPY~HshyQeCTBa sa nOMOlllD B npOB8~8HRH 8KCnepl1M8HTa)li COTPynHRKaM JIB3 OMffi1 ero OOacuteeCneQHBillHM
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TaOJI~a I H~eHHbl8 TaRRM ocpaaos ~ap~~lPbl tT 11 (iN ~~t BblIUlCaHH B TaOJI~e 2 ~ nOJIHOrO ~CaMOacuteJIR ][e~EOLcoy~apeHll~ R HeKOTOpux nO~aHCaMOJIe~ AHaJIH311PYR pe3YJIhTaTH pac~eTOB B CpaBHeHRR c aMnHpHshy
 (Hr c() MaBcAHCaMOJIh A lto )i=o t= l - 2
 22Ne -Em 273 plusmn 5 197 plusmn 2 IUI plusmn I 006 plusmn 002 007 plusmn 003
 217 plusmn 5 176 plusmn 4 159 plusmn 6 -o02plusmn003 -006 plusmn 005 nh=2+8 264 plusmn 6 198 plusmn 5 178 plusmn 8 009 plusmn 003 011 plusmn 004
 8 347 plusmn 13 224 plusmn 12 219 plusmn 9 020 plusmn 005 025 plusmn 007
 ~ rth =Uuml I
 n gt Q =2+4 383 plusmn 21 242 plusmn 12 205 plusmn21 0I8plusmn 015 021 plusmn0I6 Q =56 2~8 plusmn 10 226 plusmn 6 203 plusmn 11 019 plusmn 906 019 plusmn 007 Q =78 266 plusmn 7 203 plusmn 6 184 plusmn 3 012 plusmn 004 017 plusmn 005 Q =910 215 plusmn 5 175 plusmn 4 163 plusmn 6 -002 plusmn-003 -005 plusmn 004 2dgtC 2 294 plusmn 6 198 plusmn 5 183 t 3 010 plusmn 003 023 plusmn 005 ~Mo~ 3+5 260 plusmn 11 202 plusmn 7 184 plusmn 12 009 plusmn 004 008 plusmn 006 lMoX ~ 6 197 plusmn 4 177 plusmn 5 169 plusmn 5 -O 07 plusmn 004 -011 plusmn 005
 TaoJI~a 2
 --AHCaMOJIh CfT faBc SNl MaBc
 deg I 2 deg I 2
 Ne-Em 052plusmn002 0 42plusmnOOI 038plusmn0OI 85plusmn2 65plusmnI 60plusmnI
 111-=0 I 050plusmn0O4 038plusmnQ04 034plusmn005 78plusmn4 65plusmn2 59plusmn3 nh =2+8 O5Iplusmn004 04Iplusmn003 037plusmnO04 85plusmn4 68plusmn2 6Iplusmn4 t1h gt 8 060plusmnOLJ5 047plusmnuuml05 O47tO03 86plusmn5 62plusmn3 6Iplusmn2 ~MO1 2 ~MOf3+5
 055plusmn003 0 56iD05
 042plusmn002 046plusmnO05
 039tO02 0 43jUuml08
 85plusmn4 83plusmn6
 6Iplusmn2 7Iplusmn3
 57plusmn2 65plusmn6
 lM~ 6 043plusmnOO4 037plusmn006 036plusmn006 72plusmn4 69plusmn2 66j2
 ~eCKRMll XapaKTepllCTRRaMH MOXHO CJIe~~eC~eJIaTh SaKJIID~eHHR
 I) I Mo~eJIh wparM8HTauID1 jlBIDKY1Il8rocR OCIaTO~HOro HI(pa XOpOlllO onHshy
 c~aeT aSHMYTaJIhH~e KOppeJIRUHH MeJ~ WparMeHTaMH nna npHMepa lia pncl npe~CTaBJIeHH ( Kp1lBble 2) pesYJIbTaTbl pac~eTa cooTBeTCTB~
 UUiX KoppeJISIIUIOHHHX xapaxrepacrax lt pacnpeneaeaaatilde )npH eyr =042 faBc H 6N =65 MaRc (BapHaHT c QJJHOpaJIeeBCKO~ annpoxcaacuteaanaeatilde) Xoshypomero Oll1l1CaHWl M01KHO ~OORThCR H npa Iij)yrHX annpOKCHMaIUUIX 111 BO scex no~rpYII~8X coy~apeHHn
 2 Mo~eJIh wparMeHTBl~ nBIDKymerocR RAPa HeIlJIOXO onacssaer pacnpe ~8JIeHHR nonepe~HUX RMnYJIhCOB B OOacuteJIaCTR nHKa He TOJIhKO ~ ~ - ~ac~
 rau HO H ITJm ~yr11X wparM8HTOB caapana ( pHC 3) 3TO OnHCaHHe KaK BImHO aa pacyasa nOCTHraeTCR JIMiIJh B BapH8HT8X c napaMeTPaMn MO~eJIH
 onpe~8JIeHH~H npa OOpe38H~ OOJIhlllRX PT olt - ~~CT~ CKaS8HHOe cnpashyBe~HBO ~ Bcex paccMoTpeHHux nonaHCaMoJIen B3aHMO~enCTBnn
 dNdPr I acircPrl I
 PMiC 3 -PaCnpe~8JIeHHR no PT-1lgtparshyMeHTOB c ~ = 2 (a) 34 (O) 56 (B) 78 (r)
 a)
 ~ i 06 PTr3Bc
 rll~ ~JL +01 I li n n e 07 09
 PTr3Bc
 200~ 60 f +0 f I I 20 I
 00 ~ i dl KpHB~e - M9naKhHHA pac~eT
 npa lt PTolt gtc (I) laquoe gt (2)
 I rA i )ltR (3 HlJJIR CJIYshy
 xaa t~ ~Jgt~ nYHKTRp) bull
 3 O~HH H3 HaH60JIee BamRHX BllBO~OB
 CJIe~IDmHX HS COnOCTaBJIeHHR pacshy~eTHHX n XapaKTepnCshyaMnHpH~eCKHX
 THK ~parMeHTauHn HeOHa-22 OTHOshycnTCR ~ Bonpocy o KoppeKTHOCTH
 02 04 06 P-rriBc CTaTHCTR~eCRQ~ MO~eJIn ltpparMeHTa-URR 45 KaK H3BeCTHO nepBHe aKCnepnMeHT~ no wparMeHT~ JIerKHX peJIRTHBRCTCKHX ansp BllllOJIHeHH~e B EepKJIR ( CM aanpaaep 11 npHBo~WIH K pesYJIhTaTaM HaxO~nBllIHMCR B Y~OBJIeTBOpRTeJIhHOM cornashy
 rrpRMe~aHlle CTOJIO~~ c HgAeRCaMH 012 cooTBeTcTBYIDT HCnOJIh30BaHHID middotCnH c aroatilde MO~eJIhIO (HOpMaJIhHOe pacnpsneaeaae no KOMnOHeHTaM 3-nMIIyJIhca ltpparMeHTOB c JIJD6blMH 2 BlmOJIHeHRe napa60JIR~eCKOro SaROIshylt ~ 0gt0 ltPT dgt 1-1 ltPT ~ gt Jlo) I 1 I 2 na R Tn ) XOTR 3HayeHM pacnanaoa TeMnepaTypH 6tf B HHX
 (Gx ~ 90 MaBc) 6wm HeCKOJIhKO MeHbwe ~eM B 5 (~= 110 MaBc)
 8 9
  U
 It
 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
 10
 0) PRC 4 3aBRCl1MOCTR(9T)(a) ltJ)f (6) 500 ~ ltQTgtM3Blc R]3T OT Q
 I 8HaQ8HJd8 T8MnepaTypH GJf WparshyM8HTnpyromero OCTUTOQHOrO aAPa 3aMeQashy
 ~tJ-j-4--H~J ~ T8~bHO YCTollQRBO H xapaKTepMCTHKaM
 B3aHMO~eficTBRH B KOTOpOM OHO 06paSOBashy~OCb 6]( B npenenax OIIIH60H aro onpenashy~8HHH H8 3aBRCHT HR OT MaCCH RIUgta-WIDl8shyHR ( Tap~2) HR OT npRU8~bHoro napashy
 70l~l_Blii~-~---~~Q M8Tpa coy~apeID1H (RJIR OT MagravecCH wparshyMeHTRpyromet CRCT8MH) Q (pHC46)
 60 ~ H8T TaK8 3aM8THOA 3aBRCHMOCTH OT CTeshy
 10 Q n8IDI )t83ffiIT8rpalum lIacutelparM8HTRPYIOllt8rOlt~ gt~103 6 RDpa OTM8THM QTO BHBO~ H8 3aBRCRT OT60 -1 amp)t cnoco6a n8pexona B cRcTeMY nOHOH RIUgta
 i-~ 2 3HatfeacuteHHH ncnyseaacro B coynap8shy40 9
 HRH OCTaTOllHHM ~oM-cHap~oM cp8~H8roY nonepexaoro RMhY~1gtca ltqr gt T8KJK8
 ~OBO~bHO caaoo 3aBJt1CHT OT xaPaKT8pRCTHK i f B3a11M0~8AcTBIDl 113 pRC 4agrave BM14HO QTo(llT
 20
 4 6 8 10 T Cf MaKCl1MaJI8H npz cpsnaax 3HaQ8HHRX Q KOrshy~ Macca OCTaTOllHoro ~a - nop~a
 nozoaaas MaCCH RIqJa H80na-22) li MRHRMaJIeH
 npR M-- ANe WIR O Mamno npennoaosara qTO 3Haq8HR8 ltqTgt nponopshylUlOHaJIbHO MOmanR nOB8pXHOCTH pa3~eJImOm8~ XO~O~YJO (cn8HTaTOPHY1O) j1 ropfllIYIO qaCTRyt1aCTBYIDUU1X B coynap8HHR snep
 3 3aBRQ11M0CTb CKOpOCTR wparM8HTRPYJOm8ro ~a OT ero MaCCH (T8 OT Q) 6~R3Ha 1 ~RHefuIon ( pac 4B) OHa MaKCRMaJIbHa npH Magraveshy~hIX Maccax R MRHHMaJIbHa npa 6Mblill1X Pa3YM8eTCR QTO YTB8pJlI(8HR8 paa-HOCRJIbHO C~8~BIlHOMY BllI1Ie BhlBO~Y O c~a60A Q- 3aBRCRMOCTR ltcrrgt 11 8TH BHBO~H H8 3aBllCRT OT cnoo06a n8p8xona B CRCT8MY nO~OR OCTaTOqshyHoro ~a-CHap~a
 rrpRB8~eM g SaKnIDQ8HR8 KWIRq8CTB8HHH8 CBeneHHR O B8~RqRHax RcKashy~8HRtt BHOCRMHX B OCHOBHHe xapaKT8pllCTRKR wparM8HTaullR nOn8pe~HM
 ~BIDK8HR8M WparM8HTRPYlOm8rO RAPa R HaJIRqR8M H8CTaTRCTRQ8CHOrO Hs6HTshyHa 60~bIllRX PT ( CcedilMTaKm8 pRO 3) B Ta6~~8 3 npRB8~8HO OTHom8HRe 8MnapaQeClWX ltPTgt )JJIff wparM8HToB o pa3HHMR Z K pac-q8T~HM B CRC T8M8 nOKOH ( B BapRaHT8 n8pexona H CUM RcnO~b3yrom8ro 0~Op8shy
 ~88BCHYJO armpoxcaeaazn) Bl1IUIO QTO SHaQSHIDI IVIfl ~8rIGlX ltlJparM8HTOB B aaooparopaoacirc C~CT8M8 ~oop~arr ~HaQHTe~bHO ( ~ I 5-2 pasa) aaasshym8HH yxa3ammMli 1tBywI ljlaRTOpmm
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 I C WaIMe1ITaMl1 o 2 ~ 2 a RQHQ~110M OQQlQHlUU1 MOJIeJIampHlle paOlielbl TaoacuteJIHUa 3 yuOBJIeTBOpHTeJI~HO OnnONBaroT JB - ~acnp8ueJIeHRe (CMOTpH pno6) bull
 dN TlUl ~parMeHTa TRIl wparMeHla ltPT gtex p dB Pac 6 Paonpep6JIeHHe no fi (~opMYJIa (6raquo B
 22Je - ~epH~ c6y~apeHRffX bull KpKBU8ltFTgtcuM Te ~e lITO Ha pRC I
 16015 t 01 ~ = 5 17 t OI
 ~ 17 plusmn 01 = 6 18 plusmn 011 -t 18 plusmn 01 IB plusmn 01
 19 plusmn 01 80 ~ = 2 17 plusmn 01 = 8 1 3Hat1eHIDI B R ltj3gt OnHaKO npeBOCXObull
 = 3 16 plusmn 01 9 20 plusmn 01 uRT paCt1eTHHe ( CM Ta6JI4) XOTR R H8B8JIHK~
 I7plusmn 01 10 25tGI no a6COJIroTHotiacute B8JIRlIRH8 - t o 2 8
 = 4
 OTHOllIeHM lt11 gtaplt~) HeCKOJIIlKO YE8JUitIRBaIOTshyI1p1l YBeJIR~elUUi ~ CAi1 Ta6JIlllla 4
 11s CKaSaHHOrO CJIe~ei ~T-O -SaBRCRMOCTIlltPr (~) gt WIR (P 1 (Hraquo Koal4gtmmeHThI aSHMYTaJIIlHott KOAJIID1BapHOCTR B 22 Ne -RIJ8pHhIX OH
 CoynapeaaaxB JIa60paTopHo~ cnCTeM8 KOOp~RHaT He ~aeT cTporo rOBopH npeACTaBshyJlelIltil o middotOTeneHH COOTBeTCTBW1 uaHHIDC napaOacuteOJIRlIecKoMY SaROHY (2) ECJIH 3Ta3aBRC~OCTIl B JIa60paT-OpHOn CldCTeM8 onacasaerca napaooaoacirc ( CM Till1 ~parMeHTa BeJIRt1RHa 3Hcrrepillv1eHTaJIb- PaCt1eT
 Hoe 3HatleHReHanpRMep 11) TO B cnM bull uB~~erOCH pacnaIJaDmerOGH ~a OHa MOshy i ~JKeTOT aea OTKJIOHfITIlCH ( cnpasennsso R ooparace YTBe~eID1e) 3e-
 rRM rasae lITO napaOtildeOJIRj 8 CKHn 3aROH HapYllIaeTCH l B aapaaare 13 erashy~RcTH~ecKOn Teopna 45 bull TaRRM ooacutepasoM aTOi Bonpoc H~aeTCH B ~oshynOJIHRTeJIIlHOM MCCJIeuOBaHHH
 CTeneHIl HCK~eHRflltPT) R3MepeHHoro B JIaOacuteOpaTopHOn QRCTeMe sa-
 BRCRT T~e 01 xapaKTepRCTRK COOacuteUTHH
 R PRC 5 3aBRCRMOCTIl R = ltamp- ~~ ~xp
 lt~pgtC4M 01 Gmiddot t5~ lJ1rH rrpRMepa aa pRC5 noxaaaaa
 20 ~ t ~ Q - 3aBRCRMOCTIl 3aBlllileHIDlltP1) ItJUI + ~ - lIaCTRU ltPT(Jl lt PTo(~ bull~ ~ exp c~
 9 3Ta 3aBRCRMOCTb KOHelIRo csaaaaa c Jshy15 ~
 9 ~ 3aBRCRMOCThID CKOpOCTR AB~8HRR ~parshy
 MeHTRPyromen CRCTeMU ( pRC 4B) 110pashyIi JKaeT 0t18Hb 60JIIlllIaH B8JIRt1RHa aaasnsshy
 4 6 8 10 Q IDUI ltlmgt B C06UTIDIX c MaTIUMH Q shy
 neHTpaTIhHHX B38HM0uenCTBRRX PaCCMOTpRM HaKOH8U ~aHHH8 no KOAJIRHeapnOCTR e - paCnp8~eJIeHRH
 no Koal4gtIDUleHTY KOAJIRHeapnOCTR flgt uJill 22Ne - M8pHHX coyuapelmn
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 do- - lIac Tlllla B 008 plusmn 003 O plusmn 0001
 ltfi gt 016 plusmn 004 001 plusmn 001
 B 005 plusmn 002 -OOO4plusmnO 006z ~ 2 ltft gt 008 plusmn 003 -O OO4plusmnO 008
 TaRRM 06pa30~ HanU1 uaHHue ae npOTRBOpet1aT ranoreae o HaTIldllID1 y OCTa TOt1HOrO ~parM8HTRPYIDmerO ~a H80Ha-22 yr~oBoro MOMeHTa XOTR ~eKT
 KOJIJIHH8apHOCTR ooacuteeCrrejeH mIl Ha ypoBHe 2-4 cT~apTHHX OTKJIOHeHHn ( r e CJIa6ee lIeM B 23 )
 TaK ~eKaK R pRC 1 pRC 6 HAJIIDCTpRpyeT nOJIHyro He~aKBaTHOOTh
 8KcrrepRMeHTY npeunoJIo~eHRR 06 OTCYTCTBRR rrOrrep8t1HOrO uBllJKeHIDI ~parMeashyTRpyrollerO H1ij)a
 5 OCHOBHlili Bill30LLU
 l1ep8lIRCJIRM B 3aImrolI8HH8 OCHOBHHe P83YJIhTaTU HaCTOamero RCCJIe~OBa~
 HM I ~CCJIe~OBaHRe Hoppe~tt B nOrrOpet1HOn llJIOCHOCTld M~ npo~KTashy
 MR ~parMeHTauRR peJIflTRBRCTCHOro OCTaTOt1HOrO ~aHeoHa-22 uOKaSHBaOT lITO OHO B rrponecce coy~ap8HHH rrpR06p8TaOT 3Hat1RT8JIhHHn nOnep8tlHUn 11MshyrrYJIIlC ltqrgt R BepOfiTHO HEJKOTopullyrJIOBOn MOMeHT
 13
  2 MOIIeJlbHhJM nyT8M QUElHeHe ~eJIntlliHa lt9r) R 88 3aBRCRMOCTb OT MaCCbl HIijgta-MIDll8H11 MaCCbl ~parM8HTllPYIOU8ro SJIUgta II CT8n8Hll 810 ~83illishyrerpanaa B nOJIHOM aHCaMOacuteJI8 22 Ne - m8pHHX coynap8H11~
 ltClTgt 04 faBc 3 MO~8JIbHIlM rrYTeM oq8H8Ha TeMnepaTypa GJf ljparM8HTHPYIOU8~
 Cl1CT8MU B ee c11CTeM8 noxoa E8 SHatI8H118 G~ 60-65 MaBc 3aM8qaT8JlbshyHO YCTO~ill30 K 113M8HeHmO MaCCbl HIijgta-Mlllil8HlI MaCCIl ~parM8HTHPYIOU8ro
 mpa R creneaa 810 ~83illiTerpauIDi B 8~ax kT OHa COCT8BJIfl8T
 gt kTA(G~ Im ~-f)4-5 MaB 4 SHatI8HHe ~N xopomo COOTB8TCTBY8T cTaTHCTl1tI8CKOa T80pRH OacuteblCTshy
 pott WPaI~8HTaqKH ~xrM 4513 B npOTRBOnOJI~OCTb BblBO~aM 13
 5 TIonep81lH08 ~B~8HR8 ljparMeHTRpyIDU8ro ~a CHJIbHO HCK~a8T 11S- Mepfl8Mbl8 B JIaOacuteCRCTeM8 RMnYJIhCHbl8 XapaKT8p11CTRRR wparM8HToB 11 BeJIHtIl1~
 Hhl XapaKT8p11SYIOll118 WparMeli1BUldKl li qtiW~OCTl1 CRJ1bHOyB8JIRtlHEa8T TeMn8paTYPY GN ( wm kT ) Bce Ha~8HHbl8 paaee Oacute8S y-qeTa nOn8p8QHO- 10 n~IDK8HWi 3HaQ8H1Ui UH alUi kT CJIe~Y8T CtIl1TaTb HeKopp8KTHblM11 (3aBbtJlleHHHMR) bull
 6 TIOR8SaHO tiTO IJ)IflKOpp8KTHoro Onp8~8JIeH11H XapaKT8pHCTliK ~parshyM8HTauRH H80OacuteXOIJRMbl KOJIl1tieCTB8HHUfi yq8T nOnep8QHOrO ~B~8H11fl ~a 11
 HaJI~MH ~OnOJIH11T8JIbHblX ~ K OCHOBHOMY M8XaHH3MY ero pacn~a) M8XaHH8shyMOB pOAA8HwI JI8rK11X wpaIM8HTOB c OacuteOJIblill1Ml1 PT HeKOpp8JIRpOBaHHHX c OCHOBHO~ qaCTbIO ljparM8HTOB c OTHOCRT8JIhHO ManblM11 PTbull TOJIbKO npR aTQM MO~O COnOCTaBJIflTb BHYTp~epHbl8 XapaKTep11CTRKR HyKJIOHOB H HyampnOHRHX accOIU1eacutelURt1 (BOJIHOBU8 1JYHK1JIDi) C HaOacute~a8MblMH aa OIlblT8 xapasrepacrasashyMa cOOTBeTCTBYIOll11X WparM8HTOB Sa HCKnIOtleHHeM SKCRJII0311BHblX KaHaJIOB l)parM8HTaIUU1 aTO MOteT OacuteblTh npO~8JIaHO JIHlll1l MoneJlhHb1IVl nYT8M aHaJIOrHtIshyHtIM BblllOJIHeHHOMY B HaCTOFIm8H paoore
 ABTOPbl OacuteJIaronapHbl T8XHRtI8CKOMY rr8pcoHary JIaOacuteOpaTop11tt COTPY~HshyQeCTBa sa nOMOlllD B npOB8~8HRH 8KCnepl1M8HTa)li COTPynHRKaM JIB3 OMffi1 ero OOacuteeCneQHBillHM
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 I n~bHeHlliH8 SKCn8pHM8HTH nO~TB8p~RnR qTO MO~8~b ~xr SaBHllia8T SHaq8shyHM OtildeN 6wm Cn8~aHH nOnHTKRYM8HbWRTb paCq8THH8 SHaq8~ OcircN I ytRTliBaJI KOpP8JlmuUO M8JKIJy RMl1Y~bCaMH HYMOHOB B RIUgt8 qTO nOSBMRshy~O Ha ~ I7 YM8HbWRTb npe~CHa~aHRH CTaTRCTRq8CKO~ MO~8~R ~H e(N npa WparM8HTaIJID1 R)ij)a 40Ar 12
 O~HBIO He~aBHO nOHBWIaCb paoora Mapqm 13 B KOTOpO~ pa60Ta5
 6WIa nonseprsyra otildeonee cymeCTBeHHofi peBRSJt1Jt1 yqRTH8BR qTO ae TOJIbHO Hy~oHa B ~e ~O~H np8ncTa~HTb c060A ~8PM~-ras (OCHOBHH8 np8~no~ iacute
 ~ JI02K8HIDr MOl8~R tllXI) HO R WparMeHTU ~OTOpH8 OHR 06paSYIDT J MSPWR
 nOKaSSJI qlOlIRCJIO HOM6IDl8lUiiacute-t HY~OHOB npasonauax H WOpMJt1pOBaHllIO P8~biHX ~ar~8HTOB HaMHOrO M8HbW8 q8M B OpRrlliI~bHoA B8pCHH MOshy~8~R 457~ STO 06CTOHT8~bCTBO OWIbHO YM8HbWaej ~cn8pcR1O RMrrY~bCHOshyro pacnp8~e~eHHR TaKBe~RqRHa Gi~ cor~aCHO I B 06~aCTR wparshyM8HTJt1pyroIqJt1X HD8p OT I2C no 40A~ ~M2KHa COCTaBJIfITb - 55-65 MsBc bull B CMSR c TeM tlTO reneps SMnRpRqeCKR8 SHaq8RRR GJ( CT~R Cym8CTB8HshyHO 6QnbWRMR lI8M paCq8THHe aBTOp 13 npRill8~ K BHBO~Y o H8~aKBaTshyHOCTR cTaTRCTRqeCKOfi TeopRR 6HCTpOn wparM8HTauRR R 8Kcn8pRMeHTa
 Hama naHHH8 ( Tadn2) nOSBMRIDT YTB8~aTb qTO aTO SaKHIDq8HR8 01llR60QHO OHO 06YMOM8HO Heyq8TOM nOnep8QHOrO ~IDKeHlilI wparM8HTRshyPYIDmero ~a CWIbHO RCKaocarom8ro RMnY~bCHH8 xapaKT8pRCTRKR wparM8HshyTOB R B QaCTHOCTR cymecTB8HHO YB8~RQID3eacutellOm8rO RSM8pHeMHe GK bull YQ8T non8peacuteqHOrO nBIDK8HRH wvarMeHTRPY1Orn8~ CRCTeMH EMeCTe c RCKn1Oq8shyHReM 6MbillRX ) PT npR n8pexon8 K e8 CRCTeM8 nOKOH npHBonRT KaK aTO XOpOUlO BliIUiO 11S ~aHHhIX Ta6~ 2 H HenpVJIHQHO XOPOIll8MY coraacao c onHToM CTa~CT11QeCHO~ T80pMH B BapRaRT8 ~8lli6axa-XYaHra-rM~a68pshy
 MspwR (~XIM) 4513 bull BnpOqeM Oq8B~0 QTO ~ 60~88 YB8p8HHOro
 BHBo~a 06 ~8HBaTHocTR Ol1HTY MOn8~H ~ 2Ke~aTe~bHO npoBecTH aH~HS
 no~06HHA BallMHeHHoMY B HaCTOflme~ pa60T8 AlUi pana WparM8HTRPYlOl1lHX flII8p
 3aBKCHMOCTR DapaM8TPOB ~parMeH1~ - cpe~ero nonepe~oro HMnY~shy
 oa ~8IMeB1~ero gnpa ltCJrr)K ero T8MIIepa1Yl)H Otilde N 01 paszmtImx xashypaKT8pRCTlIlK Ne -~epHoro B38HM0~8ACTBM ( qRMa CWIbHOROHH3RpyroshymRX QaCTmJ n XapaKT8pRSY1Omero Cp8~HlOlO Maccy HDpa-Mmn8HR c KOTOshypHM npORsomno coy~ap8HRe 3ap~a cneKTaTopHoA qaCTR RIUgta-CHapH- 1 na Q onpaneasnaero ( TaK2K8 B cpenaea) npHUMbHHA napaaerp coynashypsaas li B8~RQHHH MaKCRMaJIbHoro sapana wparMeHTa caapana iMo~ naroshym8rO np8~CT~8HH8 O CTe1l8HR ~eSRHT8rpaqKa wparM8HTRpyrom8ro HDpa) J nparrCTaBJIeHH B la6JI2 11 aa pRC 4 lliJUH0 tlTO
 )B an8KTpoHlihIX 8KCIl8pl1M8HTax B EepMR 6MbUlR8 PT 6wm nOJlaBshy 1 ~8HH 00-r e oMeacuteTpRett aKCn8pRM8HTOB ( OM HarrpRM8p 11 )
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