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B HaCTOSilllee apeMSI HaKonn'3H o6wHpHbiii MaTepHan no napaMeTpaM HeiiTpOHHbiX peso-

/1/ 
HaHcoa nO'ITH acex smep nepHOJlH'IecKoll cacTeMbi • 0JlHaKo oo'beM JlaHHbiX a HeJlOCTaTo'I-

HaH TO'IHOCTb onpe)leneHHSI napaMeTpOB He Jla!OT ewe B03M0)KHOCTH HaJle)I{HO flOJlTBepJlHTb 

HnH OTBepf'HYTb HeKOTOpbie npeJlCKa3aHHSI pa3nH'IHbiX TeopeTH'IeCI{HX MOJlenell S!Jlpa (HanpH

Mep, 3aBHCHMOCTb CHnOBOII <i>YHKUHH OT aTOMHOf'O Beca, 3aBHCHMOCTb nnOTHOCTH ypOBHell 

OT CfiHHa, 3aBHCHMOCTb OT CfiHHa HeiiTpOHHbiX WHpHH, fiOB9Jl9HHe CpeJlHHX paJlHaUHOHHbiX 

WHpHH C aTOMHbiM B9COM), 3TH OI5CTOSITanbCTBa npOJlOn)KaiOT CTHMynHpOBaTb JlanbHellwee 

pa3BHTH6 MeTOJlOB HeiiTpOHHOII CfiSKTpOCKOfiHH H Haoop SKCnepHM9HTanbHbiX JlaHHbiX 0 napa

MeTpax ypOBHell. 

B JlaHHOII paooTe, KOTOpaSI SIBnSieTCSI npOJlOn)KSHHeM npOBOJlHMbiX B naoopaTOpHH Heil

TPOHHOII <i>HSHKH Ol1SII1 Hccne.nonaHHll HeliTpOHHbiX peaoHaHcos aTOMHbiX S!Jlep a o6nacTH 

/2/ /3/ 
peJlK03eMenDHbiX sneMeHTOB ' , cooowaiOTCSI peaym,TaTbi no H3y'leHHIO peaoHaHcoa 

165 /1/ 
Ho OnyonHKOBaHHbie paHee JlaHHble o peaoHaHcax Ho co.nep)KSnH caeJleHHSI o 

165 
napaMeTpax yposHell Ho B o6nacTH HH)Ke 90 sa. HaLl!H H3MepeHHSI BbmonHeHbl c pas-

peweHHeM 0,06 MKCeKIM H 0,006 MKCeKIM (nocneJlHee ObinO JlOCTHf'HYTO aaeJleHHeM a 

/4/ 
SKCnnyaTaUHIO MHKpOTpOII8 0 paOOTaiOWef'O COBMeCTHO C HMnynbCHbiM peaKTOpOM ) H 

OXBaTbiBaiOT OonaCTb JlO 500 SB, l13y'leHHe Ho 165 
npeJlCTaBn!lnO TaK)Ke HHTepec B CBSI3H 

C HCCneJlOBaHHSIMH CUHHOB HeliTpOHHbiX pe30HaHCOB STOf'O S!Jlpa Ha nyqKe nonS!pH30BaHHbiX 

HaliTpOHOB, npOBOJlSIWHMHCSI B Hamel! naoopaTOpHH/B/• 

3 K C n e p H M e H T 

6blnH npoBeJleHbi 2 cepHH H3MepeHHII. B nepaoil H3 HHX peaKTop Jlaaan acnbiWKY 

JlnHTenbHOC1'biO OKono 50 MKCeK,'IaMy COOTBeTCTBOBano (JlnSI nyTH HeiiTpOHOB 750-1000M) 

paspeweHHe 0,08-0,06 MKCeK/M, C TaKHM pa3peweHH9M H3MepS!nHCb nponycKaHHe H 

caMOHHJlHKaUHSI, B H3MepeHHSIX nponycKaHHSI HCnonbsoaancH )I{HJlKOCTHbiii CUHHTHnnsmnOHHbiii 

00pOCOJl6p)KaiilHil Jl6T9KTOp/B/• 06pa31lbl npHrOTOBnSinHCb H3 OKHCH ronbMHSI (Ho
2 

0
3 

). 

.no 110 sa usMepeHbi nponycKaHHSI o6pasuoa 4-x Tonwna: 1,24; 2,51; 
:J. 

B o6nacTu OT 13 

7,51; 15,0·10-
21 

aTOMOB f'OnbMHSI Ha CM , a B HHTapaane 3-70 SB H3MepeHbl nponyCKaHHSI 

3 



o6pa3UOB TOnWHHOII 0,21; :.!,:.!0; 
21 2 /2 3/ 

8,77•10 aToM/eM , <SioH, KBK H paHee ' , onpenengn-

.CSI no pe30H8HCHbiM cjJIWbTp8M H3 Co HnH Ac , K?TOPbiB eo epeMll H3MepeHHll nocTOliH-

80 Haxonunucb n nyqJte HeiiTpouoe, HaMepeHHH eenuc& qaco8b1MH UHKnaMH c o6paauoM 

u 6ea o6paaua • .[laHHbie c 8peMeHHoro auanHaaTopa nepena8anucb no Ka6emo ua aneKTpoH-

8y10 BblqHC/lHTBl!bHYIO MaWHHy, Ha KOTOpOII nocne OKOHqSHHll H3MepeHHII npOBOilH!lOCb 

Bhi'mcneHue nponycKaHHH, Ha puc, 1 B KaqeCT8e npHMepa npH8eneuo nponycKaHHe o6paaua 
21 -2 

TOl!WllllOll 2,51•10 CM , HaMepeHHll C8MOHHnHK81lHH np08eneHbl H8 60ilbWOM CUHRTH!lnll-
/6/ 

uuonHOM (n,y) neTeKTope • TonwuHa nponycKaiOwero o6paau~ 6blna paeua TonwuHe 
21 2 

neTeKTOpHOrO o6pa3Ua (2,20•10 aTOM081CM ), 3TH H3MepeHHll OXBilTb188nH o6naCTb 

oT 8 no 110 a8, 

Bo 8Topoli cepHH naMepeHull peaKTop pa6oTan c MHKpOTpouoM, o6ecnequeall paape-

IIIeHHe 0,001) MKCeK/M, B 9THX ycn08llliX Ha (n,y) neTeKTOpe 6biDH H3MepeHbl KpH8ble 

BhiXOAa y -nyqell OT 3aX8aTa Hel!TpOH08 nnll ll8YX o6pa3U08 TO!lWHHOII 1,38 •10
21 

H 

21 -2 
4,38•10 eM , 3TH H3MepeHHll nponeneHhi n o6nacTH oT 70 no 500 an. 

Ha pHc, 2 noKa3aHa aKcnepHMeHTBl!bHaH aanHCH~iOCTb C'leTa (n,y) neTeKTOpa OT 

apeMeHii UpO!leTa HBllTpOHOB, nonyqesHall Ha 2048-KaHallbHOM aHanH3aTOpe 38 25 'laC08 
• 21 -2t 

113MepeHHll llllll o6pa3Ua TO!llllHHOli 1,38•10 CM 

nocKOl!bKY paHee pe30HaHC 8,15 :38 UpH!lHCbiBal!Cll npHMeCH 
152 

Sm n o6paauax 
/71 

Ho , To 6hil!O nponeneHo KOHTpOUbHOe H3MepeHHe nponycKaHHH o6paaua Sm , KOT0-
152 

poe UOKaaano, 'ITO pe30HaHC Sm HMeeT HeCKOnbKO MeH&wyro aHeprHIO (8,04 :;.n), 'leM 

peaoHaHc Ho , OnpeneneHHall HSMH UO!lHSll WHpHHS yp08Hll 8,l5 3B COCTaB!llleT !55;!:..15 M98, 
165 

Ho 'ITO cornacyeTCll CO cpenHell panHaUHOHHOII WHpHHOII , nonHSll *e WHpRHS ypoB-

152 /14/ 
Hll 8,04 ·Sm panHa 200;!:)0 MSB 

06pa60TKa llSHHbiX 

.[lug OUpeneneHHll napaMeTpOB pe30HaHC08, npoliBRBWHXCll Ha KpH8biX nponyCKaHHll 

H CBMOHHnHKSUHH, 6hin HCnOUb30BaH MeTOn UnOWBilBII, !13 QaHHbiX no nponyCKSHHIO onpe

nenll!ll!Cb nnowaAH pe30H8HC08, KOTOpble ll8nliiOTCll cpyHKllHBII napaMeTp08 r, gr n 

IIOU!lllepOBCKOII WHpHHbl !'J. H TonWHHbl o6paaua n , a TBK*e CJ::enHexnanpaTH'IHbie 

owH6KH nnowaAell 8 , T.e. 

A:t:8,..-f< 1r. ,r ,!'J. ,n). ( 1) 

l13MepeHHll CaMOHHilHKBUHH na!OT Be!lH'IHHY 

S + 8 • A( n I + n p)- A ( n I) . 
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A(n ) 
D 

(2) 
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'1 ...... 

rne ni H n 
0 

- TOnlllHHbl nponycKaiOwero H neTeKTopuoro o6paauoe, TaKHM o6paaoM 

llllM Ka*llOrO pe30HaHCa 6blnO OnpeneneHO OT 2 no 6 3Ha'leHHII A H OllHO 3H8'1eHHe S 

.[lnH HaXO*!lBHHll napaMeTpOB r u ar. pewanaCb CHCT8M8 H3 ypaBHBHBII 8Hil8 (1) H 

(2) MeTOllOM H8HMeHbWHX K881lp8T08 Ra &neKTpOHHOll 8bi'IHCnHTenbHOII MSWHHe, nonpo6HO 
/8/ 

STOT MBTOn B3n0*8H 8 npHnO*eHHH 8 pa60TB , nporpaMMa, no KOTOpOII 8bi'IHCnllnHCb 

napaMeTpbl, 880ilBna nonpa8KB Ha Kpblnbll peaoaaHC08, ecnu nnowanu nocnenHHX 6bmB 

onpeneneHbl 6ea Kpblnbee (aa-aa aanH'IHH 6nHaxo pacnono*eHHblX cocenHHX ypo~Helll 

TaKBM cnoco6oM nony'leHbl napaMeTpbl r u gr n AnH 17 ypo8Hell 8 o6nacTH no 110 38, 

.[lng cna6oro yp08HH 37,0 38 onpeneneHO TOnbKO 3H8'18HHB gr
0 

06pa60TK8 KpH80ll nponyCK8HHH llnll o6pa3U08 'leTblpeX TOnlllHH (1,24 - 2,51 - 7,51 -
21 2 

15,0.10 tjcM ) 8 o6naCTH 18 - 106 38 '6bma npo8eneaa TaK*e MeTOilOM lj!opMbl, Bbma 

COCTa8neHa nporpaMMa nnH aneKTPOHHOII 8bi'IHCnHTellbHOII M8WHHbl, KOTOpaH MBTOilOM RaH

MeHbWHX xeanpaTOB npH aanaaaoll cpyHKllHH paapeweHHH Haxonuna napaMeTpbl ypo8Hell 

( Eo. r •"o ) • HaHny'IWHM o6pa30M YllOB!lBT80pHIOWHe aKcnepuMeHTBnbHbiM KpH8biM npony

CKSHHH llnll 8CBX 06p83U08 OAH08pBMBHHO, (nonpo6HO MBTOn cjlopMbl H ero peanH38UHH 

H3nO*BHbl 8 npHnO*BIIHH), <SiyllKUHll paapeweHHH 
2 

6panaCb 8 lj!opMe KpH80II faycca 

3Ha'leHHB fJ 

·i!:W 
=e R(t,t

0
) 

~ 
6blnO 83HTO no WHpBHB pe30HaHCa 405 98 CJ , cjlopMa xoToporo 6hma 

H3MepeHa 8 TBX *9 ycn08HHX1 'ITO H nponycKaHHe Ho , 3HepreTH'IeCKaH WHPHHa cjlyHKURH 

paapeWBRKH npB 400 98 COCT88nliBT npHMepHO 13 981 'ITO Ha nOpllllOK 60~bWB nonHOII WHpK-
~ 

Hbl r H nonnnepo8cxoll wupHHbl !'J. ypo8HH 405 a8 CI , noaTOMY lj!opMa 3Toro pe-

aoaaaca Ha KpHBOII nponyCKSHHH no cyweCT8Y npeACTaBnliBT cjlyHKUHIO paape.eHHll Hawell 

ycTaH08KH, Ha pac. 3 cpa8HH8aeTCH KPH8all raycca c 9KCnepHMBHTanbHOII cjlopMoll peaoHall

ca C1 , nHnHo, 'ITO cornacHe c KPH8oll faycca xopowee, Ha 3Toro rpacjlHKe nony'leno 

aaa'leHHe 0 =39,4 MKCeK. B Ta6nuue 1 npH8eneHbi napaMeTpbl pe3oHanco8 OT 18 no 

106 98, HallnellllblB KaK MBTOilOM nnowanell, TaK H MeTOilOM cjlopMbl, .[lnll peayn&TaT08 no 

MBTOilY nnowanell yxaaaHO TaK*e1 CKOnbKO o6pa3UOB HCnOnb30BanOCb nnll onpeneneHHll 
2 

n apaMeTpon H aaaqeHKH x 1 a npH8eneHHbiB OWH6KH - 3TO OWH6KH. napaMeTp08, Qa8a-

j X
2 

, rne m- 'IHC-BMbiB MBTOilOM llaHMBHbWHX K8anpaTOB1 HCnpa8nBHHble !Ia cjlaKTOp 

no o6paauoa (eM. 
181

), m-2 

Ha pRe. 4 H3o6pa*eH y'laCTOK pac'leTHhlX KpHBbiX nponycKaHHSI nnll o6paauo8 4-x 

TOnWHH (cnnowHbie xpHeble), TO'IKaMH y~~:aaaHbl aKcnepHMeHTan&llhle sna'!eHHll nponycKaHHll, 

Cpa8HBIIHe napaMeTp08 peaoHaHC08 H3 Ta6nHUbl 1, 8bi'IHcnenHbiX MeTonoM nnowanell 

H MeTonoM cjlopMbl, o6HepylKHaaeT 8nonHe ynoeneTeOpHTen&noe cornacHe, 3To naeT ocHoea

HHe C'IHTaTb, 'ITO COCTaB!lBHHaH nporpaMMS HaXO*IlBHHll napaMeTp08 MeTOJlOM lj!opMbl UO 

nponyCKaHKIO Qnll HeCKOnbKHX o6p83U08 MO~eT ycneWHO npHMBHHTbCH 8 HaWHX ycn08HHX 
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nnoxoro paapeweKHR, 9CllH H389CTK8 tjlyHKUHll pa3peW9BKllo (B BBWBX B3M9p9HBBX OTBo-

weHH9 nonywapBHbl tjlyHitllBB paspeweHRR R E K nonnnepo6CKOil mapaae accnenyeMblx 

Peaoaaaco6 /!;. neJKBT s npene.11aX 1 < ~ < 6 ), Cpasaeaae aaa'leBBil napaMeTpos, 
- /!;. -

nonyqeHKhlX 113 paC'IeTOB C W&pHHOil tjlyBKUHH paapeweHBll 8 -39,4 MltCeK (pe8llbK8H ) 

H 8 = 30 MltCelt, UOit83biBaeT, 'ITO· OTHOCHT9.1lbH09 113M9H9HH8 napaMeTp06 npHMepHO paBHO 

OTHOCHT9llbHOMy B3M9H9KH~ 8 o 3TO 03H8'1a9T0 'ITO TO'IBOCTb H8XO*ll9HBH nap8M9Tp06 

MeTO)lOM ljlOpMbl onpenenHaTCH TO'IHOCTb~ 38)laBHB Q o 0mi!5KH, UpH69ll9llllhl9 B Tatsna-

ue, y'IHTbtBa~T TOnhKO 'IHCTO CTaTHCTH'IaCKHe norpewaoCTH, PeanhHhle ow116KH napaMeTpoB 

oyJlyT H8CitO.IlbKO 5ollbwe, T8K K81t 

ljlyHKUHH paapeweHHH /!;.8 (y HaC 

OHH llOll*Hhl BK.Il~'laTb Heonp8)l9ll9HHOCTb WHpBHhl 

~-10%)x). 
e 

Ha Ta5nHUhl BHllHO, 'ITO llllll H9KOTOpblX cnaobiX yp06Hell He nonyqaaTCR p83YMBbiX 

3K8'19HHil r , a owa5xa gr n B9.1lHKH, 'ITO 6UO.IlH9 9CTeCTB9HHO, TBK K8K COOTBeTCT-

BYIOIUH9 pe30HaHCBbl9 llpOBallbl Ma.llbl H llliH MeTOll8 ljlopMhl K9 C0ll9p*8T JlOCTaTO'IHOil 

HH<jlOpM8UHHo <f>HKC&pOB8HII9 )lllll STHX pe30HaBCOB fiOliHbiX WHpHH r= r y ll03BOliH9T nony-

'IHTb 3H8'19HHH g r 0 H HX OIUH6KH 0 5liH3ltH9 K UOny'I8HHbiM MeTOJlOM Uli01U8Jl81l, 

CneJlyeT o6p8THTb BHHM8HH90 'ITO JlliSI C.ll80biX ypo6Hell HaliH'IH9 R3MepeHHH C8MOHHllH

K8UHH ll03BOllH9T COBM90THO C )laBHbiMH no nponyCK8KH~ H81lTH UOliKbl9 IUHpHHbl ypOBK91l r 
H g r D , B TO Bp9Mll K81t OJlHII Jl8HKbl9 no nponyCKBHH~ Jl8~T TOnhKO 3H8'19KBH g r

0 
, 

npeJlnaraeMblll M9TOJl ljlopMhl )lliH H8CitOllbltiiX TOlllllHH O~pa3U06 B o5li8CTH nnoxoro 

paapeweHHH a cpasHeKHH c MeTOJlOM nnowaJleli HMeeT Pllll npeHMyWeCTB, Bo-nepBbiX, npH 

XOpoweM 3H8HHH <jlyHKUHH paapemeHHR OH Jl89T ny'lwy~ TO'IHOCTb B onp9Jl9li9HHH napaMeT

poa, Bo-BTOpbtX, n03BOllSI9T M81UHKH3HpOB8Tb BC~ 05pa60TKY 3KCU9pHM9KT8llbHblX Jl8KKblX, 

B TpeTbHX; )J,aeT B03MO*HOCTb 051.9KTH6KO Bbi'IHCllHTb napaMeTpbl nepe1tpblB8~11lHXCH peso-

H8HCOB. 

npH Bhl'IHCli9KHH llllOIU8JlH pe30K8HC8 6CerJla HM99TCR 3K8'1HT9llbH8H HeOnp9Jl9li9HKOCTb 

a onpeJleneHHH nonpaaoK K nnowaJlB OT KpbtnbeB coceJlKBX ypo6Heli, B MeTOJle nnoma11ell 

H8XOJlHTCH B9liH'IHK8 A E I T c - nnowaJlb npoaana pesoaaaca, Jlenesliaa Ha Hepeaoaaac-

HOe nponyCK8HH9 B 06ll8CTH p930K8HC8, 3H8'19HHe T c aaaacHT OT pacnonoJKeKHH H 

canbt coceJlHHX ypoeaeli. CTpeMneaae KoppeKTHO y'leCTb 9TH ljlaKTOpbt, a TaKJKe ·HHTeP4le

peauaro M9JKJlY nOT9HUH8nhKbiM H pe30H8KCKbiM paCC9HKH9M H BllHHHHe <jlopMbl <jlyKKIIHH 

pa3pemeHHS1 Ha <jlopMy Kpblllb9B nepeKpbiB810WHXCH ypOBHeli H9H369lKKO npHBOJlHT K 9JlHH

CTB9HHO cTporoMy peweHHIO aToll npo5neMbl - MeTOJlY ljlopMhl, HcnOllb3068KHe nporpaMMbl 

x) 
noCKOllbKY 38 OKOH'I8T9llbHbie 3H8'19HHSI nap&M9Tp060 B OCHOBHOM, npHHHTbl pe-

3YllbT8TW o6pa60TKH ll8KHhlX M9TOJlOM nnOIU8Jleli C Y'IBTOM C8MOHHJlHK8UHH H HCnOnh30B8-

HHeM OOllbWero 'IHC.Ila o5p83UOB 0 '19M npH 06C'I9T9 M9TOJl0M ljlopMhl 0 TO'IH8SI OU9HK8 

OIUHOKH IUHpHHbl <jlyHKUHH p83p91U8HHH He npOBO)lHll8Cb, 
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M9TOJl8 cjlopMbl XOTR B Tpa5yeT 3H8'1HT9.1lbHOro M8WHHHOro Bp9M9HH (Ha OJlHY HTepaUHIO 

JlllR 6_ pe30HaHC06 Tpe()yeTCR 7 MHH, a nonHoe 6p8MH C'leT8 no 4 o6p8311aM 3aHBMaeT 

• 100 MRB), OJlHaKO, n03BO.IlSI9T 6 npHHUHU9 UOliHOCTb~ OCB060JlHTbCSI OT PY'IHOil ot5pa-

50TKH H liB.IlSieTCH H8ll9*BbiM cnocotloM Onp9)l9li9KHH nap8M9TpOB nepe!tpblBaiOIUBltCH 

ypossell, 

015pa60TK8 KPH80li BhlXOJl8 Y -nyqeli OT 3aXBaTa HellTpOHOB 6Mna np069)l8Ha MeT0-

/3/ 
JlOM, aaanorB'IHbiM onacaHHOMy 6 • CyMMapaoe 'lacno OTC'IeT06 B naKe pesoHaaca Ha 

KpH60il BbiXOJl8 Y -nyqell MOlKBO np8JlCTaBHTb T81t 

l: N •TI(E )l A _5:., 
, o r 

rile n (E) - noTOK HellTpOHOB, E - acjlcjleKTHBKOCTb perHCTpaUHH 8KTa 38XBaTa, 

A - llll0W8Jlb pe30BaHC8 B KpHBOil nponycKaHHH llllH otlp83Ua TOll *9 TOliiUHHbi, 

nonaraa, 'ITO • He 386BCHT OT asepraa peaoaauca (aTo pas:IMHO, nocJtonbKY TPYll -

HO OlKBll8Tb p83.1lH'IHH B cneltTp8jlt Y -ny'lell )l.llH 8 -pe30H8HCOB npH CnBKe MBIU9HH 

• 7/2 B CllHHe COCT8BHOrO RJlp8 0), H 3H8H OTHOCHT9.1lbHYIO 3aBHCHMOCTb llOTOK8 Hell

TpOHOB OT SHeprBB, MOlKHO npOHOpMHpOB8Tb ( onp8Jl9.1lBTb al5CO.IliOTHb19 3H8'19KBSI npOH389Jl9-

HBil 0 (E 
0 

)E ) 31tCnepBM9HT8llbHYIO KpBBYIO no pe30H8HC8M C H3B9CTHblMH napaMeTpaMHo 

TaKaH HOPMBpOBKa 6Mna npOB9Jl8H8 no pa30HaHC8M 93,6; 101,9; 106,3, napaMeTpbl KOTo

pbiX onpe)leneHhl 113 H3Map9HBil nponycKaKBH il CaMOHHllJIK8UHilo 3To n03BOliH.Il0 nony'IBTb 

)l.llSI 60llbWHHCTBa pa30H8HCOB 9KCnepBM9HT8llbHbl9 3H8'19HBH Ba.llH'IHHhl 

( A ry ) • (l: N 1 h 
r .k 0( E )• 

Ok 

k - HOMep pe30BaHCa), 0TC~lla MOlKHO nony'IHTb ll.llOIU81lb pe30HaHCa: 

A =: 
k 
~ < l+ 2cr. > .• 

D(E )f ry 
Ok 

Hcnollbaya rpacjlaKB !Oaa a nonaras B nepsoM npa6naJKeaaa 2 r;r
0 

• 0 

f' 

, MOlKHO nocne-

llOB8T9.1lbHbiMH npa6nBlK8HHHMH UOli)''IHTb g r D o OnepaUHH UOBTOP,lUI8Cb JlO TaX nop, UOK8 

H3M9H8HHR B g r D CTaHOB_HliHCb M9HbW9 OWB6KH, npH STOM r y JlllSI K8lKJlOro pe30HaHC8 

UpHHHM8.1l0Cb _paBHOil cpellHall paJlBaUHOHHOil WHPHK9 ry , H81lJl9HHOil H3 nap8M8Tp0B peao

H8BCOB, onpeJleneHHbiX as aaMepeHall nponycKaaas a caMOHHJlBKanaa. TaKBM o6paaoM 6blnll 

nony'I&Bbl 3Ba'I8BBR I r 
0 

Jlllll p830BaHCOB C 3HeprBHMH BbiiU9 110 SB H Jl.llH pa30B8HCOB 

B palloae 85 980 KOT0pb18 B B3M9p8BHBX nponycKaHBR He 6blliH paapeW&Hhl, nna H9KOTOpbiX 

CBnhHbiX Pe30HaHCOI!I (au
0

» 1) TaJtoll_ cnocol5 onpeJleneKBR gi' 
0 

se naeT OTBeTa, 

nOCKOllbKY B STOM C.lly'l89 g r D He CXOJlHTCH K npeJleny, Talt K8K npB68BK8 K gr D 

B K8*llOM HOBOM npal!nB*9HHH CTaBOBHTCll cpaBHBMOil C BCXOJlHbiM 3Ha'I9HH&M gr 
8 

3Ha'I9BBR g£'8 llllll T8KBX ypOBH81l OU9H9Hhl B3 Cp8BH9HHR nnowaJleA C COC9JlHHMil pea~ 
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nancaMH (c n (10 >> 1 ), ami KOTOpblX II r D onpe.[IBn!IIOTCSI, EollbWaSI '18CTb 3H8'19HHil 

21 
grn nony'leHa H3 KpHBOil BbiXO.[Ia y -ny'leil .[InS! o1Sp83U8 TOhWHHOil 1,88•10 , a liDS! 

neCKOIIbKHX cna6biX pe30H8HCOB 3H8'19HHSI gr D nony'leHbl H3 .[ISHHbiX AnSI o1Spa3U8 TOn-

21 
WHHOH 4,38.10 , 

flonpaBKH Ha p930H8HCHbiil 38XB8T HOCDB pacCBSIHHSI 6blnH OUBHBHbl MBTO.!IOM, npe.!l

/9/ 
JIOlKBIIHbiM B pa60T9 o LlDH .[ISHHOil OfinaCTH SHeprHH ll8lKB liDS! CHIIbHblX ypOBHeil DODpSBKH 

He npeBbiWSnH 5% H HOSTOMy He BBO.[IHnHCb, 

Pe3YIIbT8Tbl H HX OIScYJK89HB9 

165 
flonHSSI CBO.!IKS ypOBHBil Ho npaaeAeHa a Ta!Snuue II , B uccne.[lyeMoA oiSnacTH 

(Ao 500 sa) 6biDO o6napylKeno oxono 90 pe30HSHCOB, Ha puc, 5 noxasana 3&BHCHMOCTb 

'IHCna na6nro.[I8BWHXCSI ypOBHeA OT SHeprHH neATpOHOB,CpeAHee paCCTOSIHHB MBlKliY ypos

HSIMH COCTaBnHBT 0 •5,5 :t_0,5 SB, Ha PHC, 6 Hp9.!1CT8Bn9HO HHT9rp811bHoe pacnpe.!lene

HHB npHBBilBHHblX HeATpOHHbiX WHpHH pe30H8HCOB1 paCHODOlKBHHbiX B 'HHTepaane .!10 382 SB, 

3KcnepHMBHT8HbHOB pacnpe.[IBDBHHB XOpOWO cornacyeTCSI C pacnpeAeneHBBM nopTepa-TOM8C8 

X 
2 

-pacnpe.[leneHHB C V =I ) , eCnB llOHYCTHTb B YK838HHOM BHTepaane nponycx npBMep

llO 8 . cnaobiX ypOBHeli, 'ITO BHOnHe p83YMHO AnSI HSWHX H3MepeHHA C MHKPOTPOHOM C ManoA 
-o 

CTSTHCTHKOli, npu STOM liOnyWeHHH 0 =5,0 SB, a r. •1,86 MSBo 3TO li89T 3H8'19HH9 

cnnoaoil ljlynKUHH S 0 = 1,9• 10-4• Ha puc. 7 npaaeAeH rpaljiHx 38BHCHMOCTH l: 2 gr 
0 

D 
OT aneprnu, H3 naxnona KOToporo nony'laeTCSI Taxoe lKe 3Ha'lenae canoaoll ~YHKUHH 

s., = (1,9 .:t. 0,8) • 10-4. 

YKa3aHHSSI owa!Sxa Bbi'IHCnena B npeAnono>KeHHH o cnpaaeAnHBOCTH pacnpeAeneHHSI 

nopTepa-ToMaCa AnSI HeiiTpOHHbiX WHpHH H pacnpeAeneHHH BnrHepa AnSI paCCTOHHHil MBlKliY 

YPOBHSIMH. 

Hawe 3HS'IBHHe S
0 

xopowo cornacyeTCSI c pesynbTSTOM, nony'leHHbiM KonxcoM 

165 
H3 ycpeaHBHHbiX CB'IBHHil/11/,nocKOIIbKY g 6nH3KO K 1/2 (AnSI Ho lc'il/2 ) 1 TO 

C XOpOWHM HpH6nHlKBHHBM MOlKHO C'IHT8Tb 1 'ITO 

ry-r -2 11rn 

3To H03BOnSieT HSiiTH p8liB8UHOHHbl9 WHpHHbl AnSI 14 pe30H8HCOB (oT 18 .!10 106 SB), 

napaMeTpbl KOTOpbiX nony'IBHbl KSK MBTO.[IOM nnOW8.!1Bil1 TSK H MBTO.!IOM ~OpMbi, Pa.[IHSUHOH

Hble WHPHHbi 9THX ypoaneil B npeaenax OlllHOOK OliHHSKOBbl, nony'IBHO, 'ITO r -78+3 MSB, . y -

H3 06paOOTKH nponyCKSHHH MBTO.[IOM ~pMbl 6blna 0Hp9.!19n9H8 8MHnHTYll8 HOTBHUHallb-

( -12 2 2 
Horo paCCBSIHHSI a a 0,89 :t_0104)•10 CM H COOTBBTCTByrowee CB'IBHHB 0 •4ora 

.P 
= (9,9:t_0,9) on, 

8 

!i" 

j 

I 
I 

' .A.~ 

Cne.[lyeT OTMeTHTb, 'ITO nony'IBHHblB HSNII li8HHbl9 HSXOilSITCH B XOpOWBM cornaCHH 

165 
c pe3yllbTSTSMB no nccneAOB8HHIO pesoaancoa Ho , npoaeAeHHbiMH B nocne.[IHee apeMSI 

a Xapyanne a oiSnacTH AO 260 sa 
/15/ 

B 3aKni0'19HHe aBTOpbl BblpalKSIOT CBOIO DpH3HSTenbHOCTb n.E. nuxellbHepy H 3.11. Wa-

panoay 38 npe.QOCTSBneHHB B03MOlKHOCTH HCDOIIb30B8Tb 6011bWOil ( D • Y) ll9T9KTOp1 

11,11, WenoRUeBy 38 DOMOWb B o1Spa60TK9, 8 T8KlK9 .Sio l.IH-"'yaHb, DpHHHMSBWBMy y'laCTHe 

B H8'1811bHOA CTSilHH H3MapeHHA, 

nPI1nO)I(EH11E 

OnpeAeneHBe ·napSMBTpOB HBITpOHHbiX pe30H8HCOB MBTO.!IOM 8H8nH38 ~pMbl 

KPHBbiX nponyCKSHHH 

LlnH onpe.[leneHHH napSMeTpOB HeATpOHHbiX pe30H8HCOB1 HpHBBli9HHI,jX B TSISDHUB 1, 

!Sbln HCDOIIb30B8H MBTO.[I fOpMbl, Tax KSK COOTBBTCTBYIOIIlHB H3MepeHBH npOBO.[IHDBCb B yc

DOBHD MOXOrO pa3p9W9HBH1 TO liDH onpe.aeneHHR napSMBTpOB ISblnS pa3p860T8H8 nporpSM· 

M8 1 D03BOOHIOW8H OliHOBpeMeHHO 8H8DB3Hp0B8Tb KJlHBbiB nponyCKSHHH liDH HBCKOIIbKHX 

o1Spa3UOB C p83DB'IHbiMB TODWBHSMB, 3TO CBH38HO C TBM 06CTOHTenbCTBOM1 'ITO npH nno

XOM pa3peweHHH fOpMa npoaana sa xpuaoA nponycxaBBH a6nH3H pe3osasca onpe11en9eTCR 

B OCHOBHOM fYHKilHBil pa3pellleHBH1 8 OT D8P8M9Tp0B ypOBBH 38BHCHT nBWb rny6HK8 npo

BSna, nponopUHOHSIIbKaH 1030BcxoA nnomaAH. Ewno npeAnono>Keao, 'ITO aaepreTH'I&CKSH 
i 

38BHCHMOCTb HODHblX CB'IBHBil ODpB.!IBnHeTCH CYMMOA 6paAT-BHrHepOBCKHX Ce'leHBA (c y'l• 

TOM liOHDnep-a~eKTS).!IDR B30BBpOB8BHbiX ypOBHeA, H 38.[18'18 onpe.[leneBHH H8p8MBTpOB 

ypOBBeA 6bin8 C~pMynHpOB8B8 KSK 38118'18 MHHHMH38UHH DO HCKOMbiM napSMBTPSM ljlyBKUH 

aana cneAyrowero BH.!la: 

r.ae T Col (E ) 
9JCD k 

(o) 
l: [ T 

aK!=J;I o,k 

(o) 2 
(Ek)-T (Ek)] L__, 

[ 8 TC.l ]2 
k 

- sxcnepBMeKTSIIbBoe 3Ba'leHHe nponycxaHHH 

( 1) 

rua Ek , COOTB9TCTBYIOIIl9A k -OMy KSHany aaanH38TOpa, 

s -ro o6pa3ua npH saep

l•l 
T (E k) - aaanHTH'Iecxoe 

Bblp8lK9HH9 liDS! nponyCK8HHH a -ro o1Spa3ua npu sneprxu E k 

BHH T(o) (E ) 
ucn k 

Bbip8lKBBBB liDll 
(o) 

T (E k) HMBeT CnB.[IyiOUlHil BHll: 

, 8 T( o) - OWH6Ka H3Mepe
k 

(o) (o) 
T (E k) • T f dE R (E , E) exp l - D l: a F ( x , y , a ) I , 

p ' k • I 01 I I I 

(2) 

9 



rue 
T(o) ue 

·•rrn a2 . 
F ( x 

1 
, y 

1 
, a.

1 
) E Y" y 1 [ U ( x 

1
, y 1 )+a 1 V ( x1 , y1 )] 

R ( Ek , E )- !jlyHKilHll paapeweHHll, HOpMHpOB8HH8ll ycnOBH9M 

[dER(Ek,E)=l. 

B !jlopMynax (2) H (3) npHHllTbl cnellylOWHe o6o3Ha'leHHll: n - TonWHHa . 

( 3) 

(4) 

s -ro o6paa-

ua, a - aMnnHTYil8 nOTeHilH8nbHOI'O paccel!HHll, (1 

01 
M8KCHM8nbHOe 3Ha'leHR9 non-

HOrO Ce'leHHll llnll -ro ypoBHll. 

<l>yHKUHH U (x,y) H V (x,y) B ( 4) npellCTSBnlllOT C060i! COOTBe.TCTB9HHO aewecTBeH

/11/ 
HYIO H MHHMYIO '18CTR !jlyHKUHH w (X+ ly) KOT0p8ll onpellanllaTCll CnellYIOWRM 

o6paaoM: 2 
1 •t. 

W(x+ iy) = _ f _e __ dt. 

B ( 4) BBelleHbl T8KlKe 0603H8'19HRll: 

x = E-Eol, 
I hi 

f1 X+ iy -t 

r, 
Y,=~, 

2a 
a= ---• 

I A 01 

rue E
01

, r
1 

, hI - COOTBeTCTBeHHO pe30H8HCH8ll 3H9pi'Hll, nonHall WRpHH8 H llOnnnepOB

CK8ll wHpHHa i -ro ypOBHll, A
01 

- llnHHa aonH&I HeliTpoHa, cooTBeTCTBYIOWSll sHepraa 

EOI 

<l>yHKUHOHan (1) MHHHMH3HpOB8nCll no CT8Hil8pTHOII nporpaMMe MeTOil8 H8HM9HbWHX 

/12/ 
KaaupaToB, pa3pa6oTaHHOII B B&I'IHCnHTenbHOM neHTpe 0115111 • npa 9TOM onpellenSinHCb 

aaa'!eHHll napaMeTpoa a , u
01 

, y
1 

, E
01 

, Haany'IWHM o6pa30M cornacyiOwHeCll c sK

cnepuMeHTan&H&IMH KPHBbiMH nponycKaHHll llnll HeCKOnbKHX o6paanoa. 6blno npHHliTO, 'ITO 

B Bblpa)l{eHHH (2) !jlyHKilHSI pa3peW9HHll OUpell&nSieTCll Bp9MeHHbiMH 3aBHCHMOCTSIMH Heli

TpOHHOI'O HMnyn&Ca H KaHana aHanH3aTopa, llnll Hei!TpOHHOil BCnbiWKH 0 HM910W9il rayCCOB

CKYIO 38BHCHMOCTb OT Bp8M9HR, H llnll UpliMOyron&HOI'O KaHana Bp9M9HHOro 8HanH38TOpa 

¢YHKUHst paapeweHHst R ( E, E ') MO)I{eT 6&1T& npellCTaaneHa a BHile: 

R(E, E') = Ly'M l <1> [Lv'M (_1_ 

2 r (2 E ) 312 8y2 v'E' 

_<I>[ LyM (_2_ __ 1_) __ '_].! , 
Oy'2 yE' v'E 20 

10 

yE 

)+_'_) 
20 

(5) 

i 

rj[ 

I
'.;. 

':\ 

. ;,~i 
• 

., 

• 2 

r11e l't(x) • _2_ fe 1 
dx , L- nponeTHall 6aaa, II - Macca Hei!Tpoaa, r - wapaHa 

apeMeHROI'O r.XH"an8. aHanH38TOpa, 0 - WHpBH8 HeiiTpOHHOI'O HMnynbca, HM810Dlero Bp&Mea
•t2/62 

Hyro 38BRCHMOCTb e 

npa BblnonHeKHH lE-E')« 1 
E 

B 
, 

-0-«1 !jlyHKilHSI pa3peweHHll (5) fiPHHRMaeT 

rayccoBCKYIO cjlopMY: 

R( E, E') .. _1_ 

Qyf1 

exp [ _ (E-E? 
2 

TJ., 

I'll& WHpBH8 cjlyHKilHH pa3p8W8RHH onpellenaeTCSI Cn&llYIOWHM o6pa30M: 

3/2 
Q• (2E ) 0 

( ML 2 )~ 

B CXeMe Bbi'IHCneHHH nponycr.aHHll r•l (E k) no 4JopMYne (2) npellyCMOTp9Hbl cnellyJO

IUH9 npa6nalKeHHll, cywecTBeHao yMea&'WaJOmae apeMa c'!eT.a: 

1 ) 11HTerpan no E 6epeTcil B npe11enax oT Ek- m Q llO Ek + m Q , rile m•4;. 5; 

2) B cyMMe no onycKaiOTCSI ace ll&neKae ypoaaa t llnH KOTOpbiX BblfiOnHH&T-

est cnellyrowee ycnoaae: 

exp I - n u F ( ; , y , a ) l < 1 + • , 
• 01 I I I -

I'lle < - H9KOTOpall Manall aenH'IHHa (10-2 ~ 10-3), 

x, 
IEk -E

01
1- mQ 

h, 

3) 3a 3HaK HHTerpana BbiHOCllTCH KpblnbH COCe.[IHHX pe30HaHCOB, YLIOB~9TBOpSIIUH9 

ycnoauro: 

exp l - n u
0 

[ F ( x' , y , a ) - F ( x" , y , a ) 1 -I < 1 + < , 
• I I I I I I I -

I'Ll& 

, 
X = 

llna Bbi'!Hcneailll !jlyHKuHII 

Ek- mQ- E
01 

h, 

U (x,y) H V(x,y) 

XI 
Ek+mQ-EOi 

AI 

B UpSIMOyron&HHKe ()( X < 5 
/13/ - -

H O~y:_S 

HCUOnb3ylOTCSI HX HHTerpan&Hbl8 npe.[ICTaaneHHll , a BHe 3TOI'O UpstMoyron&HHK8 - aCHMnTQ-

TH'I&CKHe pa3nOlKeHHst
111 

I. no LlaHHOII cxeMe B03M0)1{H8 OLIHOBpeMeHHaSI o6pa60TKa KpHBbiX 

nponyCK8HHll AnSI HeCKOn&KHX o6pa3UOB npH ycnOBHH, 'ITO H8 COOTB8TCTBYIOIIIHX y'ISCTKaX 

o6pa68TbiB8eMblX KpHBbiX H8XOLIHTCSI He 6onee 6 ypOBHell, 3TO orp8HH'IeHHe o6ycnoaneHO 

He.t~ocTaTO'IHOII eMKOCTbiO onepaTHBHOII naMHTH Bbi'IHCnaTen&aoll MalllHHbl, B nporpaMMe 

Upe.rtyCMOTpeHa B03MOlKHOCTb y'leTa BnHSIHHH CHn&HblX pe30H8HC0Bt pacnonO)I{eHHbiX 

aae rpynn&I o6pa6aTb1BaeM&IX KaHanoa, 

11 



165 
06pa!SOTKa xpasblx nponycxaaall Ho no MeToay 4)opMbl noxaaana, 'ITO npeanarae-

Mall cxeMa snona~ npaMeHHMa ans onpeaeneHHll napaMeTpos peaoaaacoa no peayn&T8TaM. 

aaMepeuai!, &l>lnonaeuHbiX s ycnosaSIX nnoxoro paapeweuas, ecna aocTaTO'IHO xopowo uasect4 

ua .pyHKUHll paapeweHHH. npa aToM MeTOil 4JopMbl noasonlleT eaaaoo!Spa3Hb1M cnoco!SoM onpe

aenwrb nocTOBHH)'IO cocTasnliiOW:YIO nponycxaaas, a TaxJKe )''IHTbiBaTb nepexpbiTHe !Snaaxax 

;ypoeuei! H HHTepljlepeHUHIO MelKil)' nOTeHUH8n&Bbllll B pe30HaHCftbiM paCC8liHB8M, 

n a T e p a T y p a 

I. BNL -325, Neutron Cross Section; BNL-325, Sp. 1; BNL-325, Sp. 2. 

2. BaH Hail-liHb, H.Hnaecxy, a. H. KaplK85HHa, KHM Xa Caa, A. B. nonoa, n. B. naxen&Hepl 
T. CTaaaaxoa, S.H.lllapanoa, 10. C • .Haaauxai!, )!(STell, 471 43 (1964). 
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11•••111._ --

• nD E
0 

(as) gi' D ( MSB) 2a:r: 

6I. 339,1 55±15 6,2±2 
62. 31f:I,5 7,1±0,7 0,77;t0,08 
63. 350,0 

Ta6JIHI.la n 
165 I 64. 351,3 

ITapaMeTpH pe80H8BCOB Ho 65. 353,8 16±2 1,7±0,2 

I 
66. 358,5 3,6±0,4 0,38;t0,04 N'!lt! 

2g!"'g 11!1! 2&r; 67. 366,1 I5±2 I,6,t0,2 nn E
0

(3a) r,(Maa) &ra (MaB) nn E~(aa) gr
0

(M&B) 

68. 374,1 32±2 3,3f0,2 
I. 3,91 57;t10 1,0;t0,1 1,0;t0,1 31. 164,3 8. 7.:t;0,5 1,llj;O,l 69. 384,3 2. 8,15 55.±15 0,08;t0,01 01056;t0,005 32. 169,7 9,9f.0,4 1,50;tO"i07 

70. 400,5 8,4±0,8 0,94±0,08 3. 12,6 65.±10 9,0;t1,0 .. 5,1;tO;os 33. 174,5 2,Q±P,2 0,30j;0,03 
4. 18 11 ?0±5 0155;t0,02 O,Z6;t0,01 34. 180,8 22,t2 3,3;t0,3 n. 404,4 37,14 3,7,t0,4 
5. 21,0 85;t5 0,33,t0 1 01 0,14:6;t0,004 35. 188 17 10;2;t0,6 1,5f0,1 72. 414,7 
6. 35,3 82±5 3,20±0114 1,08;t0,05 36. 192,5 3,6;t0,3 0,52;t0,04 73. 416,4 
7. 37,0 0,30±0,03 0,10;t0 101 37. 195~.2 1,3j;O,Z 0119f.0 103 74. 422,4 I2±I 1,2±0,1 B. 39,4 83;t? 13;t1. 4,1;t0,3 38. 202,1 42,t10 5,9;tl,4 
9. 47,3 IIO;t10 12±1 3,5±0,3 39. 204,9 4,8fP,4 0,67j;0,05 75. 429,8 45±5 4,3.f.0,5 
IO. 51,2 II3f10 26±2 ?,3;t0,6 40. 214~6 20,t2 2 ,8;t0,3 76. 433,6 
II. 54,0 69±8 1,8;t011 0,49j;0,03 41. 220,4 15±1 2,0±Q,2 77. 436,2 
12. 64,7 86.±6 II;tO ,5 2, ?;t0,1 42. 229,9 4,8i;0,4 0,63j;0,05 78. 438,2 
13. 68,2 66±12 0,54;t0,03 0,13j;0,01 43. 232,4 4,1!0,3 0,54,i0,04 

79. 442,8 25±3 2,4,t0,3 14. 7!,4 93±3 II,4,t0,2 2,?0,t0,05 44. 239,4 16,tl 2,1;t0 11 
IS. 79,4 54±16 0,6~0,04 0,14j;0,01 45. 254,1 (70) (8,8) . so. 446,8 
I6. 83,9 ?,B;t0 15 1,.7;t0,1 46. 260,9 20,t2 2,5;t0,3 81. 450,2 38±4 3,6±0,4 
I?. 84,8 2,4±,0,2 0,52;t0~04 4?. 272,5 82. 454,4 5,2,t0,9 0,49±0,08 
I8. 85,7 (40) (8,6) 48. 273,7 83. 460,8 5,8±0,9 0,54.f.0,08 19. 93,6 185j:10 40.±2 8,3;t0,4 49. 276,8 6 ,1;t0,5 0,?3;t0,06 

84. 474,2 20. 101,9 86;t4 10;6,t0 12 2,II;t0,04 50. 280,8 8, 7!0,6 1,03,i0,07 
2I. !06,3 ?l;ti3 4,11j;0,2 0,86j;0,04 51. 287,4 5,otP,2 0,60j;O,OZ 85. 478,8 
22. II7 ,8 6,3±Q,3 1,16±0,06 52. 291,4 11f±l 1,6,t0,1 86. 485,2 24±3 2,Iz~,3 
23. 120,6 2,9f0,2 0,52j;0,03 53. 2.9?,0 13!1 1,5j;0 11 P7. 487,6 
24. 124,7 26,t3 4,6;t0,5 54. 800,0 (50) (5,8)" 88. 495,0 54,±5 4,8;t0,4 25. 126,8 15.±,1 2,7±;0,2 55. 306,6 3,3;t0,6 0,37j;0,07 

89. 510,4 26. 128,4 10;3j;(l,5 1,8j;0,1 56. 312,8 7,0!0,6 0,?9f.0,07 
2?. I41,1 0,72.,t0,09 0,12;t0,02 57. 320,3 8,3±0,7 0,93!0,08 
28. 149,2 1,6;t0,2 0,26±0,03 58. 323,4 19j:2 2,1j;0,2 
29. 150,9 21,t2 3,4j;,0,3 59. 327,8 3,1,t0,4 0,3~104 
ao. 163,1 2,4;t0,2 0,3?;t0,03 60. 331,8 34,t3 3, 7;t0,3 
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Pac, 1. OponycKaaae o6paana 
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Pac, 2, 3aBHCHMOCTb C'leTa (n,y.) JleTeKTOpa oT e~eMeHH rrponeTa HeiiTpoaoi'f rrony'leHHSSI aa 25 'lacoe 
H3MepeHHii aa MHKpoTpoae lll1.11 o6paana Ho 65 Tonwaaoii 1 ,38•10 • IllHpHHa KaHana aaanaaaTopa 

2 MKCeK. 
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Pac, 4a,6. Y'laCTKB pac'leTHblX KpBBbiX npo~cKaHBH (cnnowHble KpBsble) t~nsr li!.eaouaacos 106,3; 101,9; 93,6 ss 
lliTSI o6pa3UOB TOITWBHOH 1'~24•10 H 7,51•1()21, 2,51•1CJ21 H 15,0•1Q"1 COOTBeTCTBeHHO, To'IK8MH 

yKaaaHbl aKcnepHMeHTallbHbie 3Ha'leHBB nponycltaHHB, 
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Puc. 5. 3aBUCUMOCTb 'IUCna saperucTpupoBaHHbiX peaouancoB 
Ho1650T.SHepruu ueATpOHOB. 
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Puc, 6, J.1HTerpanhuoe pacnpeJleneuue npuBeJleHHbiX ueATpOHHbiX 

wupuH pesouaucoB Ho 165 , pacnono)l{eHHbiX B o6nacTu 
HU)I{e 332 SB, nyHKTUpHaH KpHBaH - pacnpeJleneHHe 
nopTej,la-ToMaca JlnH nonuoro ..&cna ypoBHeA, paBnoro 
68 ( rn ° = 1,86 MSB), CnnowliaH KpHBaH - auanoru'IHOe 
pacnpeJleneHH~JlnH qucna ypoBneA, paBHOI"O 65 

( rno = 2,11 MSB), 
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Puc, 7. 3aBucuMOCTb cyMMbl npuBeJleHHbiX ueATpOHHblX wupuH 
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