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AKTY8JibHOCTb m:o6.JieMH. B BOCbMH,Il;ecsITHe ro)Ul BOOpoc mr.repec K 

}Isyqem110 croacTB CHJibHOB036:,'lK,ll;0HIIOa .H,Il;epHoa M8T8PHH, ICOTOpae 

npoflBJiffiOTCSI npH B38HMO,Il;eacTBHflX peJIHTHBHCTCKHX 8,Il;POHOB H .H,Il;ep C 

fl,I{paMH. 0cHOBHO8 BM8,Il; B ceqeHHSI STHX B38HMO,Il;e:8CTBH:8 ,Il;B!OT 

MHOllreCTBeHHI:le TipoUOOCI:l. B H8CTOSIIIIOO BpeMSI HeT 0,Il;HHO:8 TSOPHH, 

OO'bfICHSIIOille:8 MHOllreCTBeHHoe po~eHHe qacTHu BceX THilOB H BO Bce:8 

KHHeMaTHqecKO:ll OOJI8CTH. IlOSTOMY SIBJUieTCS[ BKTY8JibHI:lM o6HapYJK9HHe 

ymrnepcaJibHIDC 38KOHOMepHOCT8:8 ,Il;JISI MHOllreCTBeHHOro po~eHH.fI qacTHU 

BO B38HMO,Il;e8cTB:imx peJIHTHBHCTCKHX B,Il;POHOB c fl,I{paMH •. 

KBBpK-rJIJOOHHI:le CT8Il8HH cB06o)Ul .H,Il;epHoro Belll8CTBB HHT8HCHBHO 

HCCJI0,Il;OBBJIHCb H flPHB8JIH K OOHBPYJK9HHID TBKHX SIBJIBHH:8, KBK 

KYMYJISITHBHHa 9q)p3KT, npe,neJibHBSI q>parM8HTBUHSI H B,Il;POHHI:le CTPYH B 

peJIHTHBHCTCKHX fl,I{epmnc B38HMO,I1;08CTBHSIX. EWIH CqlOPMYJIHPQBBHbl H 

IIO,nTBe~eHbl TaKHe YHHBepc8JibHble BCHMilTOTHqecKHe 38KOHOM0PHOCTH 

PQJK,Il;0HHSI IlHOHHI:lX CTPy:8, KBK CB0:8CTBO 8BTOMO,Il;eJibHOCTH H IlPHHUHil 

OCJIB6JieHHSI KOppeJISIUHa. 

Bee 9TH SIBJieHHSI ecTb npoSIBJieHHSI B036YJK,I1;0HHSI KBBPKOBIDC 

CTSIIeHea CB06o)Ul .H,Il;ePHOro oomecTBB. HJMOHHHe lK8 CT8Il0HH CB06o)Ul 

M0PHOro oomecTBB, OTBeTCTBeHHHe 38 MHOllreCTBeHHoe PQJK,Il;eHHe 

6apHOHOB, H3yqeHbI H8,Il;OCTBTOqHO. IlOSTOMY npe,Il;CTBBJISieT 6oJibmo:8 

HHTepec HCCJI0,Il;OBBHHe BCHMilTQTHqecKHx CB0:8CTB MHOJKecTBeHHOro 

po~eHHSI npoTOHOB H A•-rnnepoHOB B B,Il;POH-fl,I{epHIDC B38HMO,Il;e8cTBHSIX. 

lieJib 0000TH COCTOSIJIB B SKCil0PHM0HTBJibH0:8 npoBepKe CB0:8CTBB 

8BTOMO,Il;eJibHOCTH ,Il;JISI OOJ)HOHHI:lX MBCT8PQB H CpaBHHT8JibHll:8 . BHBJIH3 

STOro CB0:8CTBB ,Il;JISI npoTOHHI:lX H A· -rnnepoH CO,Il;eJ)lltBIIIHX MBCTepoB. 

Ewra IlOCTBBJieHa sa.naqa H3YlJ:HTb KOppeJISIUHoHHHe qJYHKQHH C UeJiblD 

9KCil0PHM0HTBJibHO:8 TipoBeJ)KH IlJ)HHUHilB OCJia6JieHHSI KOppeJISIUH:8 BO 

MHOllreCTBeHHOM po~eHHH 6apHOHOB, IlOJiyqeHHSI KOppeJISIUHOHHO:8 ,Il;JIHHll, 

xapaKTSPHO:8 ,Il;JISI HJMOHHHX CT8Il0He:8 CB06o,n;I,[ B£:lCOKOBOOO~eHHoro 

.ff,Il;epHoro oomecTBB. 

HoBH3HB 0000TH 3BKJIJ0qaeTCSI B TOM, qTO BII0PB£:l8 TipoBe,Il;eH 8H8JIH3 

MHOllreCTBeHHOro poJK,Il;eHHSI 6apHOHOB B peJISITHBHCTCKHX 8,Il;POH-M8pHIDC 

B38HMO,Il;e:8CBHSIX, HCilOJib3YSI HOB£:l8 003pa3M8PH£:le peJIHTHBHCTCKH-

-HHBBPH8HTH£:l0 nepeMeHHHe. BnepBEle IlOJiyq8Hbl SKCnepHM8HTBJibHbl8 

,Il;OKB38T8JibCTBB MBCT8PH38UHH npoTOHOB H CB0:8CTBB 8BTOMO,Il;eJibHOCTH 

,Il;JISI 6apHOHHHX M8CT8PQB. 

Hav~rnasr ueHHocTb pa6om B TOM, qTO no.nxo.n, HcrrOJibsyeMEl:8 B 

He:8, .n;aeT BOOMOlltHOCTb YCTBHOBHTb o6mHe ,Il;HHaMHqecKHe 38KOHOM0PHOCTH 
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a,IijX)H-H,D;BPHinC B38HM0~:8CTBH:8 H ,ll;OITOJIHRST HHKJII03HBHillt ITO,l(XO,ll; K 

MHOJKSCTBSHHHM rrpoIJ,eccaM, T8K KaK n03BOJISI9T HCITOJII,30BaTh BCKJ 

,lJ;OCTyIIHyll) SKCITBPHMBHTY HHqx>pMaIJ,HKJ. J:{Jm ycT8HOBJI8HHH STHX 

38KOHOM9PHOCTffit HCIT0.1Ib3YKJTCH, 38HMCTBO~Hffil8 H3 M8XaHHKH CIIJIOIIIHHX 

cpe~ ITOHHTHH aBTOMO,lJ;8Jil,HOCTH H ITPOMeJKYTO'IH0:8 aCHMIITOTHKH • 

IlpaKTH'I8CKafl U8HHOCTh paoom. 061llH9 H ymrnepcaJII,HHS 

38KOHOM8PHOCTH MHOJKSCTBSHHOI'O poJK,IJ;eHHa 6apHOHOB, ITOJIY'l8HHI,19 B 

MCC8J)T8IJ,HH, BHOCHT CYlll8CTB9HHillt BKJia,n B cos,naHHe 8MH0:8 

qlH3H'IecK0:8 KaJ)THHH a,IijX)H-H,D;epmnc B38HMO,ll;8:8CTBH:8. Paspa6oTaHHaa 

M9TOMKa, HCITOJII,3yeMaa MR ITOJIY'l8HHH STHX pesyJII,TaTOB, ITPHMeHSIJiaCb 

H MOlKST rrpHM8HHThCH. B ,lJ;8JII,H8:8meM MR H3Y'J8HHH amx>H-~PHHX 

H lI,ZJJX}-H,D;epmnc B38HM0~:8CTBH:8. IlpHMeHeHHillt ITO,l(XO,ll; IT03B0.JIB9T 

IT8P9CMOTpe'l'b OOJI1,IDH9 M8CCHBU HHqx>pMaIJ,HH, XJ)aIDilllHeCH B 6aHKaX 

,naHHUX. 

Arroo6aUHH paoom. OcHOBHHe pesyJII,TaTU pa6om ,noKJiaAUBaJIHCb Ha 

Hayqmnc C9MHH8J)8X B Jia6opaTOpHH BUCOKHX sHeprn:8 OIDIH, Ha ceccHH 

CSKIJ,HH Y'I8HOI'O COB9T8 OIDIH ITO q)H3HK9 BUCOKHX SHeprn:8, 1987 r_ 

IIy6JIHKail.HH. OcHOBHOO co,neJ)JltaHHe H8CTOfllll9:8 pa6om orry6JIHKOBaHO 

B ITflTH J)aOOTaX. 

OfueM ,i[HCC8pJ'8Il,HH. ,llHccepTaIJ,HOHHafl paOOTa . COCTOHT H3 'ISTUpeX 

rJiaB, BBe~HHH H 38KJIKJ'I9HHH. OHa CO~J)JKHT 55 CTpaHHIJ,, BKJIKJ'Iafl 22 

pHCYHKa 3 Ta6JIHI.J,U. 

ABTOP 38IDHID89T pesyJII,TaTU HCCJI8,ll;OBaHH:8 MHOllt8CTB9HHOI'O 

poJK,IJ;eHHH 6apHOHOB B CJISAYKJlllHX B38HMO,ne:8CTBHSOC: 

1) C poJK,IJ;eHHeM t.• -rnITepoHa H XOTH 6u OAHOI'O ITpoTOHa Ha 

CT8THCTHK9 3462 COOUTHH B nC- H 1113 COOUTH:8 B 

n-C-B38HMO,ne:8CTBHax; 

2) c poJK,IJ;eHHeM AByx H 6oJiee rrpOTOHOB Ha CTBTHCTHKe 13698 

COOUTH:8 B nC- H 2045 COOUTH:8 B n- C-B38HMO,ne:8CTBHax; 

Co,neJ)Jlt8HH8 MCC8J)T8IJ,HH 

Bo BB9.ll9HHH OTM9'189TCH aKTYaJII,HOCTh H3YtJ8HHfl MHOllt8CTBeHHOI'O 

poJK,IJ;eHHa rrpOTOHOB H A" -rnITepoHoB B 8,IijX)H-~PHHX B38HMo,ne:8CTBHHX C 

IJ,8JII,KJ ITOJIY'ISHHH YHJiBepc8JII,HUX 38KOHOM8PHOCT8:8. KpaTKO IT8P9'1HCJI8HH 

OCHOBHHB pesyJII,TBTfl, ITOJIY'l8HHI,l8 B MCC8J)T8IJ,HH. 

B IT8PB0:8 rJiaBe co,nepJKHTCH OITHC8HH8 9KCIT8PHM8HTaJil,H0:8 

M9TOMKH, C ITOMOIIlbKl KOTOpo1t nOJIY'l8HH qJH3H'I8CKH8 P93YJII,TBTU 
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MCC8J)T8IJ,HH. 

3KCIT9PHM8HT8JibHH:8 MaTepHaJI 6UJI ITOJIY'ISH c noMOIIlbKJ rrponaHOB01t 

nysupbKOB0:8 KaMepu, 00.JIY'ISHH0:8 ITyqKaMH H8:8TpoHOB H n - -M930HOB Ha 

CHHXpocpa38TpoH8 JIB3 OIDIH. RaMepa HM8Jia J)83Mepu 28x55x14 cM" H 

HaXOMJIBCb B ITOCTOHHHOM MBIBHTHOM ITOJie 15, 2 Krc. OfueM KaMepu 

qJOTOrpacpHpoBaJICR ITapo:8 qx>T08IlIT8J)8TOB C J)8CCTOHHH8M MeJK,IJ;y 

OO'li8KTHBaMH 30 CM. 0ITTH'I8CK8fl CHCT8M8 nOSBOJIHJia onpe~ 

KOOPMHaTU B ITPQCTpaHCTBe KaMepu C TO'IHOCThKJ 78 MK no OCH X 

(ITOIT8P9K KaMepu), 135 MK no OCH Y (B,lJ;QJil, KaMepu) H 390 MK ITO OCH Z 

(ITO BeJ)THKaJIH ) • 

He:8TpoHHillt nyqOK ITOJIY'IaJica ITPH o6JiyqeHHH rrpOTOHaMH C SHeprne:8 

10 rsB MHID8HH H3 6epHJIJIHH BHYTJ)H .CHHXpocpa38TpoH8. <lioH OT r-KBaHTOB 

H SJISKTpoHOB y,naJIHJICH npH noMOlllH CBHHIJ,OBOI'O ITOrJIOTHTeJIH TOJIIIIHH0:8 

46 r/cM" . }IMrryJII,CHOO pacnpe,neJieHHe H8:8TpoHOB B IlyqKe OK838JIOCb 

ITO'ITH rayccoBUM co· CPBAHHM 3Ha'I8HH8M 7, 04 rsB/c H 

CP9,lJ;8H8KB8,lJ;paTH'IHUM OTKJIOH8HH8M 2,84 rsB/c. 

Ily'IOK n· -M930HOB HMM CP9Attee 3H8'18HH8 HMrryJII,C8 ( 4, 0±0, 06) 

rsB/ c. IlpHMSCb µ-M930HOB COCT8BJIBJI8 ITPHM8PHO 7%, a 9JI8KTpoHOB 

-2,5%. 

Or6op COOUTH:8 COOTBeTCTBYBT CJIB,ll;YKJlllHM HHKJIKJ3HBHHM peaKIJ,HHM : 

n + C
3
H

0
----+ mp+ 

n + C
3

H
0

----+ mp+ 

n + C
3

H
0

----+ V" + mp + .. . 

n- + C
3

H
0

----+ V" + mp + .. . 

~ 2 

m ~ 2 

, m ~ 1 

' m ~ 1 

( 1) 

(2) 

(3) 

(4) 

06pa6oTKa COOUTH:8 npoBOMJiaCb no, CTBH,naprnon: MR nysupbKOBUX 

KaMep, M9TOMKe. 

Bea qJH3H'I8CK8fl HHqx>pMaIJ,Ha O COOUTHHX 6wra 38ITHC8H8 Ha 

MarHHTHHB JI8HTU Ha MaIDHHaX CDC-1604 H CDC-6500. ~H3H'ISCKH:8 aHaJIH3 

ITPOH3BOMJICH C ITOMOlllbKl nporpaMM CT8THCTH'I8CKOil: o6paOOTKH ,ll;BHHUX Ha 

3BM CDC-6500 H IlR EC-1839 (IlpaBeIJ,-16). 

,IlJI.(I YCTJ)8H8HHH HCKallIDHH:8 qJH3H'I8CKHX pacnpe,neJieHH:8, BHOCHMUX 

oco6eHHOCTHMH 9KCIT8PHM8HTaJII,H0:8 M9TOMKH, YtJHTUBJIHCb ITOT8PH 

ITpoTOHOB H A· -rnITepoHOB, TO SCTI, BU'IHCJIBJiaCb Scpq>eKTHBHOCTh 

perncTpaIJ,HH 'IBCTHIJ, H Bee pacnpe,neJieHHH CTpoHJIHCb C BeCBMH, J)aBHHMH 

o6paTHOMY 3Ha'I8HHKJ Scpq>eKTHBHOCTH perncTpaIJ,HH • Cpe,nHH1t Bee 

HHKJII03HBHO poJK,IJ;eHHUX npoTOHOB 6UJI paBeH 1,14 MR nC- H 
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n- C-B38HMO,U91tCTBmt. CJB,umtll BeC lfilli.JIIDill3HO JX)JK,u9IDruX A• -I'Hn9JX)HOB 

6UJI J)aBeH 1,35 ,uJUI H911TJX)HHOI'O 06.rryqemrn H - 1,24 ,uJUI n--Me30HHOI'O 

06.rryqe mrn. 

Bo BTOJX)tt I'JiaBe JipllBO,nllTCfl OJIIlCaHile HOBOI'O no.uxo.ua, 

HCnOJll,3yeMoro ,uJUI aHa~a MHOJKeCTBeHHOI'O JX)JK,ueHJffi qacTmi B STOM 

no.uxo.ue B3aHMo,uettcTBilfl 

I+ II-+ 1 + 2 + ..• 

J)8CCM8TPilB8K11'Cfl B IIJX)CTJ)aHCTBe, TOqKaMil KOTOJX)I'O fl~K11'Cfl 

4-CKOJX)CTH ui. = Pi./ mi. • OcHOBHHMil B9JIIlqllHaMil, OT KOTOPIDC 38BHCf!T 

J)8CIIJe,UeJI9Hilfl BeJX)f!THOCTett (ceqemrn ), cqHTaK11'Cfl 6e3J)83MepHHe 

JeJif!Till3HCTCKil-IlHB8PHaHTHH9 BeJIIlqllHH 

bi.k= -(ui. - uk)
2 

= 2 (ui.uk- 1) i.,k = I, II, 1, 2, .•. ( 5) 

HMeronme CMHCJI OTHOCilTeJll,HIDC J)aCCTOf!Hlltt B STOM IIJX)CTJ)aHCTBe-

.AHaJIOI'Il"<IHO OIIJe,U9JieHJflO OCH CTPYil, OIIJe,U9JifleTCfl U.eHTp 

BH,U8JieHH01t rpyrrJIH qaCTilI.J.: v (v• ~) 

v = I: ui. / -f(I: ui.)2 (6) 

CYMMilJX)BaHHe B sTott 4oPMYJie IIJX)BO,uHTCfl no BCeM qacTilI.J.aM, Bxo.usramM 

B rpyrrrry. WPMYJia (6) no.rryqaeTCfl Il3 TJe60BaHJffi e,nliHJiqHOtt .nJIIlHH 

BeKTOJ)a v ( V:, - ,? = 1) H YCJIOBilfl MllHilMYM8 BeJIIlqllHH I: bk , r.ue 

bk= .!(uk - v)2 (7) 

OTHOCHCilTeJll,HOe J)aCCTOf!Hile qaCTilI.J.H OT U.8HTJ)8. PaccTOf!Hil8 M8JK,uy 

U.eHTJX)M I'PYJIIIH H fl,nJX)M Millll8Hil X8J)8KTepll3yeTCfl B9JlllqllH01t: 

boc= -(ull- v)2 

Mez,uy BBe,UeHHHMH nei:eMeHHHMH CYmeCTBYR'.11' 

(8) 

OIIJe,UeJieHHHe 

COOTHOWeHJffi, KOTOpHe CJie,uym Il3 reoMeTpllll IIJX)CTJ)aHCTBa 4-CKOJX)CT81t 

H 38KOHOB COXJ)8H8HJffi. JJ,Jm Toro, qTo6H 9TH COOTHOW8HJffi He ,U8B8Jlll 6H 
JIOlKHHX ,uHHaMil"<!eCKilX sqxlBKTOB, Heo6xo,um.,o IlX yqHTHBaTb IIPH 

nOCTJX)8Hllll J)8CIIJB,U8JI8Hlltt H 38BHCHMOCTe1t. 

11:3 OIIJe,UeJieHiltt ( 5 )- ( 8 ) JI8I'KO no.rryqHTb CJie,uyromee COOT HO We HHS 

MelK,ny STilMil nSJBMSHHHMH: 

( 2 + b ) ( 2n + I: bk) = 2 ( 2n + I: b
0
k) , (9) 

De c Jc c k 

I',U8 b
0

k = -( u
0 

- uk ) 2 
, nc - qJiCJIO qaCTilI.J. B BH,neJieHHOft rpyrrrre -

COOTHomeHHe (9) H8KJia,nHBaeT OI'J)8Hll"<I8HJffi Ha o6JiaCTI:, Il3MeHeHJffi 

nei:eMemrux b 
De H bk IIPH orpaHil"<!eHJffiX Ha bnk 
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Eme 0,nHO OI'J)8Hll"<I8Hll9 o6yCJIOBJI8HO 38KOH8Mll COXJ)8H8Hlffi H MOlltHO 

HaJIIlC8Tb B BH,ue CJie.uymero HepaBeHCTBa: 

2m1 + 2m0 + m1 b 1 k + b 0 k ~ 2I: mi.+ I: mi.bi.k ( 10) ,, ' 
11:3 reoMeTpllll IIJX)CTJ)aHCTBa 4-CKOJX)CTett no.rryqaeTCfl CJie,uyromee 

CilMMeTpll"<!HOe YCJIOBHe MellC,uy B3aHMHHMH J)aCCTOf!HJffiMil TJBX ToqeK B 

STOM IIJX)CTJ)aHCTBe: 

b:i+ b:k+ b~k- bi.jbi.kbjk- 2 (bi.jbi.k+ bi.kbjk+ bi.jbjk) = 0 (11) 

3TH YCJIOBilfl ( 9-11) yqHTHBaJIIlCb 'IIPH no.rryqeHilll J)aCIIJe,UeJieHiltt H 

3aBHC HMOC Tett. 

T:OOTbfl rJiaBa CO,UePllCilT SKCnepHMeHTaJll,HHe Je3YJ!l,T8TH Il3Y"<!8HIDI 

MHOJKeCTBeHHOI'O JX)JK,u8HJffi A· -rllJieJX)HOB H IIJX)TOHOB B IIJX)CTJ)8HCTB9 

4-CKOJX)CTen, KJiacTepll38I.J.Illl H CB01tCTB8 8BTOMO,U8Jll,HOCTH 6apHommx 

KJiaCTeJX)B. 

ABTOMO,UeJll,HOCTb i:emeHHn B MeX8HllK9 CIIJIOWHIDC CJB.U 03HaqaeT 

YM8HbWeHHe qncJia aprYMeHTOB 38 cqeT CYmeCTBeHHOCTH TOJ!l,KO 

H8KOTOPIDC KOM6HHau.Il1t He38BHCHMIDC n8JBM8HHIDC. BrrepBH8 nOHf!THe 

aBTOMO,U8Jll,HOCTH K IIJX)I.J.8CC8M MHOJKeCTBeHHOI'O JX)JK,u8HJffi 6HJIO JipHM9H9HO 

B. A. MaTB98BHM, P. M. Mypa,usrHOM H A. If. TirnxeJIH,u3e. OHil HCXO.uHJIIl Il3 

T80Pllll J)83M8PHOCTH JipH MaCWT86HIDC IIJB06J)830B8HIDIX: 

P.--+ :>-.P. 
' ' 

B IIJX)CTJ)8HCTB9 4-CKOJX)CTeft HM8K11' ,U8JIO C 683J)83M8PHHMH B9JlllqllH8Mil 

bi.k H HCXO,usIT HS Il3 coo6paJKeHiltt J)83M8PHOCTH, a Il3 YCJIOBilfl 

CYm8CTBOB8HJffi aCHMJITOTil"<I8CKOI'O IIJe,UeJia q>YHKI.J.Il1t J)8CIIJB.USJI8Hlltt WIH 

ceqeHHn ( W) IIPH CTJBMJI8Hllll H8KOTOPIDC bi. k --+CO • EecKOHeqHOCTb 

CJie,nyeT noHilMaTb KaK "q>Il3Il"<!8CKYIO 6eCKOH8qHoCTb", T. e. KaK 

B9JlllqffHY H8MHOI'O 60.Jll,mylO X8J)8KT8pH01t .nJIIlHH b~• 

WPMYJIIlJX)BK8 8BTOMO,U8Jll,HOCTH BTOJX)I'O JX),U8 B YK838HOM BHW8 

CMHCJI8 H JipHMeH8Hil8 JipilHI.J.IlII8 OCJI86JieHJffi KOPJBJif!I.J.Il1t n03BOJIIlJIIl 

IIJe,uJIOlKilTb 06mYID napaM8TPil38I.J.HIO ceqeHHn H M8TO.U o6pa60TKil 

SKCnepHMSHT8Jll,HIDC ,U8HHIDC no MHOJKeCTBeHHHM IIJX)I.J.8CC8M. .AHaJIH3 
MHOJKeCTBeHHOI'O JX)JK,u8HJffi IIIlOHOB STHM M8TO,UOM B 06JI8CTH BTOJX)tl 

IIJX)M8zyTOqHof:t 8CHMIITOTHKil ( bi.k»b2::::f) Jl03BOJIHJI IlOJIY"<!IlTb 

YHHB9J:C8Jll,HH8 38KOHOM8PHOCTH JX)lK,ueHJffi CTpytt. B o6JI8CTH rrepoon 

IIJX)M8lJCYTOqHo8 8CHMIITOTHKil (bi.k»b~~,01), K8K CJI8,UCTBH8 

BHW80IIIlC8HH01t napaMeTpll38I.J.Illl, ,UOJilltH8 H86JIID,uBTbCfl KJI8CT8pll38I.J.Ilfl B 

MHOlK8CTB9HHOM JX)JK,u8Hllll 6apHOHOB. 
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.IJ,Jm JllX)BePKH 8Toro y'TBel)JK.Il;emrn HCC~e,noB8~8Cb OKP9CTHOCTb 

TOqKH UD B JllX)CTpaHCTBe 4-CKOPQCTe8, T. e. BCe JllX)TOHH JIB 

B38HM0~8CTBH8 ( 1) H ( 2) , rrorra,naIOlllHe B HHTepB8~ 

0,03< bDk< 0~63 

JJ.Jm B3aHMo,IJ;e8cTBH8 ( 1) H ( 2) pace To.Hmm MeJK,IJ;Y ToqKaMH u 1 H uD 

bID=-(uI-uD) 2 =13, 1 If bID=55,2 , COOTBeTCTBeHHO, TO ecTb, MHOro 

6ofilme o6eHX KOppeMIJ,HOHHUX ~ bi H b2 H, B COOTBeTCTBHH C 

rrpHHIJ,HIIOM oc~a6~emrn KOppeMIJ,H8, pacrrpe,IJ;e~emrn ( W) B OKpeCTHOCTH 

ToqKH UD He ,noJDJCHU 38BHCeTb OT CB0:8CTB qaCTifUI:l I If OT bID. B 
Ta6~e 1 rrpHBe,IJ;eHH cpe,IJ;HH8 3Haqemrn <bk> If <bDc > ,ll;JIB JllX)TOHOB JIB 

nC, fl- c, pC If CC-B38HMO,IJ;8:8CTBH8. KaK BH,ll;HO JIB Ta6~ , cpe,D;HHe 

Ta6~ua 1. 

THII B38HMO- p 0,03<bDk<0,1 O,l<bDk<0,63 
TuB 

,IJ;e:8CTBH8 C <bk> ·<b > De <bk> <b > DC 

nC 7 0,033:!:0,001 0,026:!:0,001 0,087:!:0,001 0,101:!:0,001 

n-c 4 0,032:!:0,001 0,025:!:0,001 0,094:!:0,002 0,082:!:0,003 

pC 10 0, 031 ±0, 003 0, 031 ±0, 004 0,107±0,007 0,135±0,010 

cc 4,2 0,027±0,003 0,037±0,004 0, 116±0, 006 0,151±0,009 

3Haqemrn: <bk> If <bDc> ,ll;JIB O,IJ;H0:8 H T08 lK8 o6~aCTH JIBMeHeHJffi bDk' HO 

pa3~HHX B38HMO,IJ;e8CTBH8 COBIIa,IJ;aIOT B rrpe,D;e~ax 8KCIIepHMeHT8filHHX 

OmH60K. H3 T0:8 lK8 T86~ BH,ll;HO, qTO Cpe,IJ;HHe 3Haqemrn <bk> If <bDc> 

,ll;JIB O,IJ;H0:8 H T08 lK8 o6~aCTH 6~KH. 3TO roBOpHT O TOM, qTo 

JllX)TOHHHe MacTepl:l ( .H,IJ;epHUe q,a:8ep6oJIU) He CTOfil P93KO BI:lpalKBHH KaK 

CTPYH- B 8T08 CB.H3H paccMaTp~Cb ,IJ;pyrHe 38BHCHMOCTH, KOTOpl:le 

MOrYT xapaKTepJIBOB8Tb MacTepJIBBIJ,HIO JllX)TOHOB. Ha PHCYHRBX 1 If 2 

rrpHBe~HH 3~BHCHMOCTH bk OT bDc ,ll;JIB JllX)TOHOB JIB o6~8CTH 0,1< bDk< 

""O, 63. Hs 8THX pHCYHKOB BH,ll;HO, qTO C PQCTOM bDc' bk y61:lB88T ,ll;O 

Be~HHl:l ~ 0,05, 6~KOro K 3HaqeHHIO <bk> ,ll;JIB Me,IJ;.JieHHUX JllX)TOHOB 

( 0, 03< bDk < 0, 1) If He MeH.HeTC.H C PQCTOM bDc' HaqHHa.H C 

bDc~• 15. To eCTb, IIPH 60filmHX bDc pa3Mepl:l M8CT8PQB 3HaqHTefilHO 

MeHbme pacCTO.HHH8 M8l!CJJY QBHTPQM MBCTepa ( v) If .H,ll;poM MHmeHH ( uD) 

H, IlpaKT:wleCKH, H8 38BHC.HT OT 8THX paccTO.HHH8. TaKHM o6pa30M, 

MOlKHO c,ne~aTb Bl:lBO,ll;, qTo CYmBCTBYeT M8CT8PJIB8QH.H JllX)TOHOB B 

o6~aCTH rrepB08 JllX)MB:JKYTOqHo:8 aCHMIITOTHKH ( bD/>O, 01). 
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PHC. 2. 38BHCHMOCTb bk OT b

11
c ,ll;M IIPQTOHOB JIB n- C-B38llMO,n8:8CTBH8. 

CB0:8CTBO 8BTOMO,ll;8filHOCTH BTOporo po,IJ;a, c{p:)pMJ~B8HHOe Bl:lme, 

.HBJIBBTC~ 8CHMIITOTif'!8CKHM CB0:8CTBOM If ,ll;M 0,ll;HOMBPHHX pacrrpe,IJ;e~eHH8 

(ceqeHI:f:8) W B o6~aCTH rrepB0:8 IIPQMBEYTOqHo8 8CHMIITOTHKH MOlKHO 

38IIHC8Tb B c~e,ny10meM BH,IJ;e: 

W(b.k)lb »b 
t. i k 1 
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r.ne W 1 ITJ)aKTIBI9CKH He 33BHCHT OT bi. k ( 8BTOMO,ll9Jll,HO no a Ton 

nei::eMeHHon). b,- B8IDitlHH8 X8J)8KT8PH8ll ,n.rrn: o6JI8CTH nepoon 

JipOM8JltYTOtlHOn 8CHMIITOTHKH ( ~. 01), n - napaMeTp rrpe,nCK83HB88Mml 

T80pHen ~ no;ryqeHHmt H3 a'KcnepHMeHTa. 3TO ,naeT B03MOlKHOCTb 

JipflMHM cnoco6oM SKCnepHM8HT8JffiHO IIPOBBPHTb cooncTBO 

8BTOMO,ll8Jll,HOCTH. 

,u.rrSI TOI'O qTo6u M8TO,ll;Hqecrui:e OI'J)8HIBI8HHH Ha bnk 

Bl:I,ll8JI8Ha ( 0, 03<bnk <0, 63) He HCK8llt8~ 6u pacrri::e,neJieHHH no bi. k' 

JipHMOyr'OJThHaH 06JiaCTb: 

bk<0,05; 0,1<b
8
c<0,5 

Bll,neJieHHe 8Ton o6JiaCTH U8Jiecoo6pa3HO T8K lK8 C Toqrui: 3J:BHHH 

nocTaMeHHon 3a,naqH - H3YIJ8HHH 6apHOHHl:IX MaCT8PQB, TO 8CTb 

06JiaCTH MaRUX bk I!pH OTHOCliT8Jll,HO 60J!l,IIIHX bnc• ,u.rrSI 
nC-B3aHMo,nencTBHn H8~H8 6om,mon CT8THCTHKH n03BOM8T nOJiyqliTb 

J)8CIIJ:B,ll9JI8HHH no bnc ,n.rrn: qeTl:IJ:BX J)83~Hl:IX HHT8PB8JIOB bk: 

a) bk <O, 01 

6) 0, 01 <bk <0, 02 

B) 0, 02<bk <O, 03 

r) 0,03<bk<0,05 

IlOJiyq9HHl:I9 J)8CIIJ:B,ll9JI9HHH no bnc ,n.rrn: JipOTOHOB H3 nC- H 

11- C-B3aHMo,nencTBHn IIpHB8,ll9Hl:I Ha PHCYHK8X 3 H 4, COOTB8TCTB8HHO. 
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PHc.3. Pacrrpe,neJieHHH JipOTOHHl:IX 

MaCTepoB H3 nC-B3aHMo,nencTBHn 

no Be~HHe bDc ,n.rrn: J)83~Hl:IX 

o6JiacTen H3M9H9HHH Be~HHl:I bk 

(KpYJKOqKH) H no,no6paHHUe KPHBHe 

( CIIJIOmHUe RHHHH). 
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0,1 
0,1 

rr-c 

0,2 b 0,4 
DC 

PHc.4. Pacrri::e,neJieHHe JipOTOHHl:IX 

MaCTepoB H3 rr-C-B3aHMo,nencTBHn 

no Be~HHe bDc ,n.rrn: bk<0,05 

( KpYJKOqKH) H no,no6paHHaH KPHB8ll 

( CITJIOmHaH ~) • 

3KCnepHM9HTaJibHl:Ie pacrri::e,neRSHHH arrrrpoKCHMHpoB8RHCb q>YffK[.Ufen BH,na 

A/ ( bnc ) n COI' JI8CHO ( 1-2) • lloJiyq9HHl:I9 KpHBl:Ie TaKJKe rrpHBB,neHl:I Ha 

PHCYHKaX 3 H 4. llo,no6paHHl:Ie 3HaqeHHfl napaMeTpa n H 3HaqeHHH x2 Ha 

qHCJIO CTeneHen CB06o,n;u ( nc), nOJiyq9HHl:I9 B pe3ym,TaTe 

arrrrpoKCHMaUHH, IIpHBB,neHl:I B Ta6mm.e 2. KaK BH,ll;HO H3 Ta6RHU1:I, 

Ta6mm.a 2. 

THI! B3aHMO- nC 11-c 
.nencTBHn 

06JiaCTH a 6 . B r 
n 4,3±0,2 4,2±0,2 4,2±0,2 3, 9±0, 1 4,3±0,3 

xz /nee 14, 7/9 10, 1/11 12, 1/10 10, 9/12 5,3/7 

aKCnepHMeHTaJI1,H1:I8 Toqrui: xopomo OIIHCl:IBBIOl'CH CTeneHHon 3aBHCHMOCTbID 

H no;ryqeHHl:Ie 3H3q9HHfl napaMeTpa n, B rri::e,neJiaX OmH60K, COBrra,nam 

,n.rrn: o6oHX THII0B B3aHMo,nencTBHn, ,n.rrn: BCex HHT8PB8JIOB no bk H 6JIH3KH 

K 3HaqeHHID n=4. 

,u.rrSI JipOBepKH YHHB9pcaJI1,HOCTH acHMIITOTIBI9CKHX cooncTB 

peMTHBHCTCKHX 11,nepHUX B3aHMo,nencTBHn B 06JIBCTH rre'poon 

JipOM9JKYT0qHon aCHMIIT0THKH Heo6XO,ll;HM0 H3yqliTb poJIC,D;eHHe MaCTepoB 

co,neJ)lK8Il(HX 6apHOHl:I C J)83~Hl:IMH KB8HT0Bl:IMH qHcJiaMH. ,u.rrSI ST0I'0 

HCCJI9,ZJ;OB8Hl:I B3aHMo,nencTBIDI ( 3) H ( 4). qT061:I IIOJiyqeHHUe P93YJThTaTu 

M0lKH0 61:IJIO CJ)8BHHB8Tb C pe3yJil,TaTaMH HCCRS,ZJ;0B88Hn JipOT0HHl:IX 

KJI8CT9PQB OT6Hpa~Cb co61:ITHH c A•-rHJiepoHaMH c 0,03<b,n<0,63_ 
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PHc.5. PaCIIJ)e'A8R8Hlffi A·-rmteJX)H 

CO'ABPJKalllIDC KJI8CT8JX)B TIO B8.IIWIHH8 

buc H3 nC- ( KpYJIOC)qKH) H n· C-

( TpeyrOJThHHKH) B38HMO'AB:ttcmnt H , 

TIO'A06paHHli8 KpHBli8 ( CMOIIIHli8 

~HHH). 

IIoRyqeHHHe paCIIJ)e'A8R8Hlffi TIPHBB'A8Hli Ha PHCYHKB 5. Ha 9TOM lK8 

PHCYHKB TIPHBB'ABHli KPHBli8 TIO~eHHHB H3 8TITIJX)KCHM8LUIB 

9KCTIBPHM8HT8JThHHX ToqeK CT8TI8HHO:tt lf)yHKIJ,He:tt 1/ba:. Ha:tt'AeHHHe H3 

annpoKCHM8LUIB 3Haqemm TI8paMeTpa n = 1,9±0,2 MR nC-B38HMO'A8:tlCTBH:tl 

H n = 2, 6±0, 3 MR n· C-B38HMO'A8:tlCTBH:tl, qTo B 'ABB pasa M8Hbill8 

sHaqeHH:tt sToro TiapaMeTpa Tio~eHHoro MR TIJX)TOHHHX KJiaCTBJX)B. 

TaKHM o6pasoM, paCIIJ)e'A8R8Hlffi KJI8CT8JX)B CO'A8PJK81JlIDC A•-rmtBJX)H 

H TIJX)TOHli, K8K H paCIIJ)e'A8R8Hlffi TIJX)TOHHHX KJI8CT8JX)B, 8BTOMO'A8JThHli 

TIO bau, TO 8CTb, XOJX)illO OTIHCHBaIIJl'C.II 'CT8TI8HHO:tl qJyHKIJ,HB:tl 1/bru';. 

3HaqeH:He TIOK838T8M CT8TI8HH (ne><2) COOTBBTCTBYBT 3HaqeHJilD 9Toro 

TiapaMeTpa Tio~qeHHOMY JIB TIOJIKCHoro npH6~mm. 

q8TB8W8.II rR8B8 TIOCMmeHa pesyJThT8T8M HCCR8'AOB8Hlffi 

KOppeMUHOHHHX lfJYHKuH:tl B TIJX)CTpaHCTBB 4-CKOJX)CTB:tl. 

HCCR8'AOB8Hlffi paCIIJ)e'ABRBHH:tl B TIJX)CTpaHCTBB 4-CKOJX)CTB:tl 

TIOK838~ qTo 9TH paCIIJ)e'A8R8Hlffi MOHOTOHHO H 'AOCT8TOqHo 6HCTJX) 

y6HBam TIPH b, k ->00 • 3TO CBO:tlCTBO 8H8ROr~HO TIPHHUJmY OCR86R8Hlffi 

KOppeMuH:tl B CT8THCT~8CKO:tl qJH3liK8, IIJ)eMOlKBHHOMY H. H. 

Eoro.JIK60BliM 'AM paCIIJ)e'ABRBHH:tl qacTHU B o6HqHoM 

TIJX)CTpaHCTBB-BpeMBHH. B TIJX)CTpaHCTBB 4-CKOJX)CTB:tl 9TOT TIPHHUJffi 

MOJKHO 38TIHC8Tb B CRB'AYIDmeM BJl:'AB: 

wa/31b~ waw/3 

B TBpMHHax KOPPBMUHOHHHX IPYHKu:H:tt 9TO YCROBHB MOJKHO 38TIHC8Tb T8K: 

10 

Cc,/31b~ 0 

B STOM YCROBHH Cc,/3 - peMTHBHCTCKH HHB8PH8HTH8.II KOPP8MUHOHH8.II 

IPYHKUH.!I- KoppeMUHOHHa.lI IPYHKU.IDI OIIJ)e'ABMBTC.II cRe~ o6pasoM: 

C3= W(bLj'b,k,bjk) - W(b,j) W(b,k) W(bjk) ( 13) 

3'A8CI, W(b,;), W(b,k), W(bjk) - O'A80M8PHli8 paCIIJ)e'A8R8HH.II TIO 

TI8P9M8HHliM b,j• b,k' bjk' COOTB8TCTB8HHO, a W(b,j,bik'bjk) -

-TpeXMBPHOe paCTIPB'ABReHHe TIO TBM l!C8 TI8P9M8HHHM. BTOJX)fl: qReH B 

OTIPB'ABRBHHHH ( 13) OT~qeH OT HYM BHYTPH o6RaCTH, orpa~eHHon: 

rHTiep6oROJl:'AOM ( 11), TIOSTOMY 'ABYMBPHlifl: KOPPBMTOP c2 (b, j 'b,k) 

CR8'AY8T Tio~qaTI, HHTerpHJX)B8HH8M B IIJ)e'A8R8X o6R8CTH 38'A8B88MOM 

YP8BH8HH8M (11)! 
bfflO)( 

jk 

c2 (b, j, b, k) =~(b, j, b, k)-W(b,) W (b, k) Jw(b j k) db j k 

bmin 
jk 

r'AB b:~ n H b::• OIIJ)e'ABMIIJl'CSI H3 YP8BH8HH.II ( 11). JlJUI TIO~BHH.II 

O'AHOMepHoro KOPPBMTOpa c,(b,k) H806XO'A:HMO TIJX)HHTerpHJX)BaTI, 

'ABYMBPHlifl: KOPPBMTOP: 
00 b~QX 

Jk 

c, (bi.k)=W(b, )-W(b,,J Jw(b,) Jw(bjk)dbjkdb, j 

0 bmi.n 
jk 

IlpH BflqHCRBHHH KOppe.JiSITOJX)B CR8'AY8T yq:HTHB8Tb YCROBHSI ( 10) JI ( 11) • 

YqeT 9THX YCROBH:tl OBHaqaeT, qTo B KaqecTBB TIPB'ABROB HHTerpHJX)BaHH.II 

H8'AO 6paTI, HaH6om,mee H3 MHHHM8JThHliX 3HaqeHH:tt, TIO~BHHliX H3 (10), 

(11) H H8HM8Hbmee HS M8KCHM8JThHliX 3HaqeHH:tt. 

IloRyqeHHHe TaKHM o6pasoM O'AHOMepHHe KOppeR.IIUHOHHHe IPYHKUHH 

MSI TIJX)TOHOB TIPHBB'A8Hli Ha PHCYHKB 6. IlpH TIO~qeHHH 9THX 

38BHCHMOCT8fl: 6liRH HCTIOJTh30B8Hli BC8 TIJX)TOHli C HMTIYRbCOM OT 160 

(buk=0,01) 'AO 800 MsB/c (buk=0,63). KaK BH'AHO H3 PHCYHKOB 

KOPPBMWlli y6HBam, HO HBMOHOTOHHO, K8K B c~ae TIHOHHHX CTpy:tt. 

06R8CTH y6HBaHH.II Y'A8ROCI, 8TITIJX)KCHMHJX)B8TI, 9KCTIOH8HUJl:8JThHOfl: 

38BHCHMOCTI,ID A exp(-b,k/B). Jl,Jrsr OOR8CTH b,k<0,1 TI0~8Hli 3HaqeHHSI 

TiapaMeTpa B=0,040±0,002 H B=0,036±0,004 'AM nC- H 

n· C-B38HMO'A8fl:CTBH:tl, COOTB8TCTB8HHO. )J.Jm o6RaCTH b, k >O, 4 H3 

8TITIJX)KCHM8LUIB TIORyqeHH BHaqeHH.ff B=0,19±0,01 MR nC-BSaHMO'ABfl:CTBH:tl 
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PHC. 6. 38BHCHMOCTb ROPJ:eJIRIJ,HOHHO:li qlYHKIJ.HH OT bi.k: a) ,ZJ;JUI 

nC-B3aHMo,ne:licTBH:li, 6) ,ZJ;Jifl fl- C-B38HMO,ZJ;e:liCTBH:li. CIIJIOIIIHH8 

JIHHHH - J:e3YJibT8T 8JD11X)KCHMaIJ,HH 8KCTI8PHM8HT8JibHHX ,nammx. 

12 

H B=0, 20±0, 01 ,nJUI fl- C-B38llldO,ZJ;8:liCTBH:li. 

Ilo.nyqemme 3H8tI8HID'I TIOK83UB81Cll', tITO TIPHHIJ.HTI OCJI86JI0HID'I 

ROPJ:eJUIIJ.H:li BWIOJilUI8TCfl H CYJ!l0CTBY!Cll' ,ZJ;Be, 3H8tIHT8JibHO OTJIHtI8lDlllH8Cfl, 

ROPJ:eJUIIJ,HOHim8 ,ZJ;JIHHH. 0tI8BH,ZJ;HO, 8TO CBfl38HO C H8JIHtIH8M ,myx 
pa3JIHtIHllX M8X8HH3MOB ( HCTOtIHHROB) JX)llt,ZJ;8HID'I TIJX)TOHOB B HCCJie,nyeido:8 

06JI8CTH. TaKO:li lK8 BllBO,ZJ; MOlKHO c,neJiaTb H3 38BHCHMOCTH 

ROPJ:eJUIIJ,HOHH0:8 IPYHKIJ.HH OT bnc ( PHC. 7). Yl3 8JD11X)KCHM8IJ,HH 

8KCTI8PHM8HT8JibHHX TOtI8K q>YHKIJ,He:li A1 exp(-bnc/B1 )+A2 exp(-bnc/B2 ) 

no.nyqeHH 3H8tI8HID'I Bt=0, 021 ±0, 001, Bz=0, 15±0, 01 ,nJUI 

nC-B38HMO,ZJ;8:liCTBH:li H B
1
=0, 019±0, 001, B2 =0, 10±0, 01 ,ZJ;Jifl 

fl-C-B38HMO,ZJ;8:liCTBH:li 

" u 
r..:r 

1 

1 

0,1 

0,1 

0,1 0,2 o,3 hoc 

a) 6) 
PHC. 7. 3aBHCHMOCTb KOPJ:eJIRIJ,HOHH0:8 IPYHKIJ.HH OT bnc a) ,ZJ;Jifl 

nC-B38HMO,ZJ;8:8CTBH:li, 6) ,ZJ;Jifl fl- C-B38HMO,ZJ;e:8CTBH:li. CIIJIOIIIHHe 

JIHHHH - J:e3YJibT8T 8JD11X)KCHM8IJ,HH 8KCTieJ)HM0HT8JibHHX .nammx. 

IIo.nyqeHH T8KJK0 38BHCHMOCTH O,ZJ;HOM0J)HHX KOPJ:eJUIIJ,HOHHHX qiYHKIJ.H:li 
OT bk ( pHC. 8) ,ZJ;Jifl TIJX)TOHHHX KJI8CT0JX)B. Y[3 8JD11X)KCHM8IJ,HH 

8KCTIOH8HIJ,H8JibH0:8 38BHCHMOCTbID A exp(-bk/B) no.nyqeHH 3H8tI8HHfl 

napaMeTpa B=0,017±0,001 ,nJUI nC-B38HMO,ZJ;e:8CTBH:li H B=0,011±0,002 ,nJUI 

n- C-B38HMO,ne:8CTBH:li. 3TH 3HatieHHfl XOJX)filO corJiacymcfl C OlltH,ZJ;88M0:8 

KOP}'.:eJUIIJ,HOHH0:8 ,ZJ;JIHH0:8 (~,01) B o6JI8CTH nepB0:8 TIJX)M0JKYTOtIH0:8 

8CHMTITOTHKH. 
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Pnc. 8. 3aBHCHMOCTb ROPJ:eJLIUJ,HOHHOff ~yHKIJ,HH OT bk: a) ,nJUI 

nC-B3aHMo.n;effCTBHa, 6) ,nJUI n- C-B3aHMo.n;effCTBHa. CITJIOIIIHaff 

JIHHIDI - J:e3YJibT8T arrnpoKCHMaIJ,HH SKCITBPHMBHTaJ!bHHX .n;aHHHX. 

AHaJiorwnme J:e3YJ!bTaTH ITOJlyt!BHH ,nJUI A· -rHIIepoH CO,ll;9pJKalJ1HX 

KJI8CT9poB. 

B iaKJIBJtJ:emrn JIPHBB,ll;BHH OCHOBHHB BHBO.n;H, ITOJlytl9HHll9 B 

.n;HCCBPT8IJ,HH. 
1. EespasMepHHe, J;eJ!ffTHBHCTCKH-HHBaPH8HTHH9 IT9J:eM9HHH9 b,k' 

HMBIDlllHB CMHCJI KB8.IIJ)aTOB paccTOffttna B rrpocTpaHCTBe 4-cROpocTeff 

ffBJ!ff!Ol'Cff y,n;o6HHMH ITBJ:eMBHHHMH ,nJUI H3YtJ:9HHff MHOJKBCT.BeHHOI'O poJK,D;eHHff 

JipoTOHOB H A· -rHJiepoHOB B a,IIJX)H-ff,D;BPHHX B3aHMo.n;effcTBHffX H 

ITOJlyt!BHHff YHHB9pcaJ!bHHX acHMJITOTHtJ:BCKHX 38ROHOMBPHOCTeff 
2. fb B38HMO,D;BffCTBHffX n--M930HOB H HeffTpoHOB C ff.IIJ)aMH 

yrJiepo,n;a tJ:eTRO JipoffBJ!ffBTCff KJiaCTBPH381.J,Jffi 6apHOHOB B rrpocTpaHCTBe 

4-cROpoCTeff H8 60J!blllHX paCCTO.fIHHffX ( b,k>O, 1) OT ff.IIJ)a MHlllBHH. 
3. CBOffCTBa 6apHOHHHX KJiaCTepoB O,ll;HH8ROBH ,nJUI n- c- H 

nC-B3aHMo,n;effCTBHa. 3TO MOlltHO paccMaTpHBaTb K8K CJI9,ll;CTBH9 

8BTOMO,ll;9JlbHOCTH BTOporo po,n;a paCIIJ:e,D;BJiettna ITO ITBJ:eMBHHHM bin" 

4. PaCIIJ:e,ll;BJIBHHff 6apHOHHHX KJI8CT9poB ITO buc B 06JiaCTH buc>0,1 
xopomo OIIHCHBaRY.I'Cff CTBITBHHOff ~YHKU,Heff A/(b

0
c)n, tJ:TO COI'JI8CY9TCff CO 

CBOffCTBOM 8BTOMO,ll;9JlbHOCTH STHX paCIIJ:e,ll;BJie~ IloJlytleHH ,ll;Ba 
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P83JIJ1!UlliX 3H849HJ1,I ITapaMeTpa n : ,!(Jiff JipoTOHHHX KJ18CTepoB ~. 8 

,!(JI.fl A· -r1mepoH C0,!(0I)lK8Il111X KJ18CTepoB ::::2. 3TO CBl1,!(9T0JlbCTBYBT 0 

P83JJl141111 M0X8Hl13MOB poJK.n0Hl1ff JipoTOHHHX 11 A· -r11ITepoH C0,!(0l)llt8]1111X 

KJ18CTepoB B l1CCJJe,nyeMHX B3811MO.I(eficTB11flX. 

5. AH8JJl13 ITOB0,!(0Hl1fl 11HB8Pl18HTHHX KOPPBJJflU:110HHHX ¢YHKUl1fi 
ITOI<a.3HB89T, 4TO JIPl1HUl1IT OCJJ86JJeHl1fl KOppeJiffl.(11fi BHIIOJJHflBTCfl .I(Jiff 

ITpoTOHHHX 11 A•-r11ITepoH C0,!(0l)llt8]1111X KJ18CTepoB. 

6. Ks arrnpoKCl1M8Ul111 SKCITep11~eHT8JlbHHX ,!(8HHHX ITOJlytleHH ,!(BB, Ha 

ITOPfl,!(OK OTJJl14810m11ecfl, KOppeJiffU:110HHHe ,!(Jll1HH. KoppeJiffU:110HH8fl ,!(Jll1H8 

~.02 xapaKTepHa .I(JJfl "061:1l!Horo" fl,nepttoro BemecTBa, ,nJJ11Ha ~.2 -

-,nJJfl Bl:ICOKOB036YJK,D;eHHoro fl,nepHoro BemecTBa. 

7. IloJJylleHHl:le 3H849Hl1fl KOppeJJflU:110HHOfi ,!(Jll1Hl:I, xapaKTBPHOfi ,!(Jiff 

Bl:ICOKOB036YJK,D;eHHOro fl.I(BPHOro BemecTBa, ,!(Jiff JipoTOHHl:IX 11 A·-r11ITepoH 

C0,!(0l)llt8]1111X KJ18CT9poB COBII8,!(8IOT B ITpe,neJJax om1160K. 
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