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A H H o T a u H H 

CTonKaoseaHH ueaTpan&HbiX oonacTe:lt ayKnoaos cocTasnHroT.· -:::: 83% cnytraes 

OT scex aeynp!I'HX HyKnou-ayKnOHHbiX CTOnKHOS9HH:lt npH aaeprHH E =9 Bas. nnH 

pactreTa T8KHX 1 Il9HTpan&HbiX CTOnKHOS9HH:lt" HCnon&30B8Hbi M9TO,llbl. CT8THCTHtre

CKO:lt T.eOpHH MHO>K 9CTS9HHOI'O p0>K.ll.9HHH 'i8CTHil• 3a HCK.niOtreHH9M oonacTH ManhiX 

yrnos H coobiTHA c ManbiM trHcnoM po>K.n:aromHXCH· traCTHU peayn&TaTbi pactreTa xo

powo cornacyroTcSJ c aKcnepHMeHTOM. 

. -13 
nepH¢epHtreCKHe CTOnKHOSeHHH Z:>(o=0,6~10 CM COCTasnHIOT ~17% cnyqaes. naa-:-

' -H bi~ 0 CTOnKHOS9HHHX nepH¢epH'i9CKHX . J\ -Me30HOS C HyKnOHOM MO>KHO nonytrHTb H3 

cTaTHCTHtrecKoA TeopHH H Ha onbiTOS no(1i~} -cTonKaoseHHHM npH aaeprHH E ~ 1 Bas. 

Cpe.n:aaa noTepSI saeprHH ayKnoaa H cpe.n:HSJS~ MHo>KecTseaaocT& tracTHU, po:m.n:aro

lllHXCR s ·f/t'#) -CTonKaoseaHHX, cornacyroTcH c aKcnepHMeHToM. B cHcTeMe neaT-. . 

pa HHepUHH CT8nKHS8IOWHXCSJ HyKnOHOS Sbi'iHCn9HH09. OTHOW9HHe trHcna 38pSI>K9HHbiX 

'i8CTHU, neTSJlllHXCR snepe.n:, K 'iHCny 38pSI>K9HHbiX 'i8CTHU 1 neTSJlllHXCH H838.ll 0 

OK83biS89TCSI 6nH3KHM K. SKCnepHM9HTan&HOMY 3H8'i9HHIO~ 

YtreT nepHcpepHtreCKHX cTomtaoseHH:lt ynytrwaeT TaK>Ke cornacHe TeopeTHtrecKHX 

H SKCnepHM9HT8nbHbiX yrnOSbiX pacnpe.n:eneHHA 38pSI>K9HHbiX 'i8CTHU 1 oopaaosaSWHXCH 

npH (#JI) -cTonKHOS9HHHo 



1. Bae.oeaue 

B saancHMOCTH oT aenH"'HHhi napaMeTpa y.oapa cpe.on aeynpyrnx I p p, I n 

I p n I - cTonK·aoaeHHfi MO:>KHo Bhi.oenHTb cTonKaoaeaus:~ ueaTpanhHhiX o6nacTe1t 

• 
HyKnOHOB H CTOnKHOB9Hlfs:! nepH¢epHH O.llHOI"'O HyKnOHa C USHTparlhHOfi o6naCThW 

Ill- 131 . . 
.opyroro HyKnoaa • .LlHarpaMMhi Ha puc. 1-3 nnnrocTpHpyroT STH .oaa aos-

MO:>KHhiX Tn:na I #IV I ~ cTo11KHOBeHHfi 
11 • .Llns:~ onucaHHSI .. "ueaTp~nhHhiX cTonKHoae-

. . 

HH:i!:" /eM~ pnc.l I MO:>KHO ncnonhsoaaTh cTaTHCTH"'ecKyro Te~p~ro MHo:>KecTaennoro 

2/ 
p0:>K,ll9HHSI . 1 B cnyqae :>Ke nepH¢~pH"'9CKHX CTOnKHOB9HHA, /eM. pHCo2 H 3/ Heooxo-

.lllfMO 'oonee ,ll9TanbH09 KB8HTOBOM9X8Hlf"'9CK09 paCCM0Tp9HH9, 

Ba:>KHyro HH¢0pM8UHW 00 9THX .llBYX THnax CTOnKHOB9HHA MO:>KHO nony"'HTh1 

HSy"'aSI yrnOBbi9 pacnpe.o eneHHSI saps:!:>K 9HHbiX "18CTHU1 pO:>K,ll8WutHXCSI B (#At) 

CTOnKHOB9HHSIX 1 H OTHOCHTSnhHbl9 "'Hcna Oopasyrout~XCSI npH 9TOM SBSS.ll C ManbiM 

11 6onhlllHM qncnoM ny"'ett. B HacToSimee epeMR eme npe:>K.oeapeMeHHO roaopHTh 

0 CKOnhKO-HHOY.llb nonHOM ananHS9 0 Harnett uenbro SIBnSieTCSI BhiSIBHTh Te nyHKTbi 1 B 

KOTOpbiX y:>Ke ceA"'aC npORBnSieTCSI paCXO:>K.ll9Hlf9 Te,opHH H _9KCnepHM9HTa 1 "'TOObl 

nony"'HTh OTnpaBHbiS TO"'KH .onR BOSMO:>KHOI"'O paSBHTHSI T90pHH 1 a T8K:>K9 OopaTHTh 

BHHM8Hlf9 Ha T9 nyHKTbi1 I"'.ll9 Ilp9:>K,ll9 BC91"'0 cne.oyeT BbtnOnHHTh TO"'Hbl9 HSMepe-

2. Aaanns ·sKcnepnMeHTanhHhiX .oanHhiX. UeaTpanh~bie 

CTOnKHOB9HHSI 

141 
B paooTax cpaBHHBanoch c onhlTOM pacc"'HTaHHOe no cTaTHCTH"'ecKofi 

Teopnn MHo:>KeCTBeaaoro po:>K.oeanH yrnoaoe pacnpe.oeneane obiCTpbiX sapH;:-

11 

2/ 

Ill 
B paooTe OTM9"'9H8 BOSMO:>KHOCTh npH OOnbWHX napaMeTpax y.oapa 

TaK:>Ke TpeTbero THna I h N' 1-cTonKHOBeHHfi, Kor.oa c'ranKHBaroTcH ne

pn¢epnH o6oHX HyKnOHOB 0 npHMeHH9Mbiit .oanee CnOCOO paC"'9Ta B9nH"'HHbl 

ce"'eHHSI nepH¢epH'l9CKHX CTOnKHOB9HHfi 8BTOM8TH"'9CKH Y"'HThlB89T STOT 

BKna.o. Bonee .oeTanbao cTonKHoBeHHH nuoHHhlX o6ono"'eK ayxnoHoB Mhl 

noKa paCCM8TpHB8Tb He OY.ll9M 0 

CTOnKHOB9HHSI 1 KOTOpbi9 Mbl ycnOBHO H83biB89M "ueHTpanbHbiMlf" MOI"'YT 

eme, KOH9"'H0 1 pasnn"'aTbCR no aenH"'Hlie napaMeTpa y.oapa )," oT 0 .oo 

2. 'l0 , I"'.ll9 ?"0 -pa.onyc U9HTpanhHOit "'8CTH HyKnOHa ICM,,llaneel, no60Bbl9 

"CTOnKHOB9HHSI" C napaMeTpOM y.oapa g i;:. 0 SJBnRWTCSI "'8CThlO "uea

TpanbHhlX CTOnKHOBSHHfi"o 



/ 
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31 . 
)K eHHbiX 'l8CTHU ) po:m:.z:t8IOIUHXCSI npn CTOltKHOBeHHSIX HYKltOHOB C aaeprneft 

"41 
E ~ 9 Baa • B npe.oenax own5oK aKcnepnMeHTa 5bmo ycTaHoaneao y.ooaneTao-

pnTenbaoe cornacne aKcnepnMeHTa1tbH01i n TeopeTn'leCKo1i KpHahlx sa ncKnroqeaneM 

o5nacTn ManbiX yrnoa. 

B aacTostruee apeMst nMeeTcst aoaMo:m:aocTb cpaaHHTh 5onee TO'lHO paccqn

TBHHYIO TeopeTH'leCKyiO KpHByiO C aKcr:tepHMeHT81lbHbiMH A8HHbiMH 1 nony'leHHbiMH 
16/ 5/ 

H8 3H8~HT91lbHO 5onee nOltHOM aKcnepHMeHT81tbHOM M8TepHane 

Ha pnc. 4. npHae.aeaa aKcnepHMeHT81tbHast rncTorpaMMa .z:tnst (tVA')·- cT01tKHo

aean1i, nony'leHH8SI ~0. A8HHbiM H3 pa5o~b/61 IKaK cpe.aaee AltSI fppJ- H rpn)-
- cTonKaoaeaHiil. B npe.aenax aKcnepnMeHTanbHbiX own5oK aTa rncTorpaMMa xopo

lliO cornacyeTcst c TeopeTH<iecKoii rncTorpaMMOii 1 npnae.o eaaoii aa aTOM :m:e pncya-
' .. . 0 . .· 

Ke. 0.z:tH8K0 1 B o5naCTH M81tbiX YI'ltOB {) ::: 10 aKCnepHMeHT81tbHbie. 3H8'l9HHSI 
. • 111 . . : 

IB3SITbie H3 I 3H8'lHTe1tbHO npeaocXOASIT TeopeTH'lecKne. npn aTOM OTHOllleane 

aKcnepnMeHT~lthHbiX H TeopeTH'lec.Knx aaa'leHH1i acero ltHlllb aa 15% - 20% an:m:e, 
• t • 141 . . - . 

'leM aTO 5bi1tO paaee nony'leHO B o Vf MeiOTCSI aKcnepHM9HT81lbHbie YK838HiiSI 1 

· · Ml · 
'ITO pacxo:m:.z:teHHSI B OCHOBHOM CBSI38Hbl C npOTOH8MH o Ecnn C nOMOIUbiO H~ 

nynbCHOI'O cneKTpa 38pHil<eHHbiX 'l8CTHU 1 p8CC'lHT8HHOI'O B paMK8X · CTaTHCTH'leCKOii 
141 -. . - ' 

Teopnn lcp. I, nepec'lnTaTb aKcnepnMeHTanbHOe yrnoaoe pacnpe.aeneane, non~ 
161 

'leHHOe B pa5oTe . 1 H3 na5opaTOpHOii CHCTeMbi K00p.OHH8T B CHCTeMy U9HTpa 

M8CC CT81tKHaaiOIUHXCSI HYK1tOHOa 1 TO a aTOll. CHCTeMe KOOp.z:tHH8T. yrnoaoe pacnpe

.ll eneane OK83biaaeTCSI 8HH30TponHbiMo 13TOT cpaKT 5bl1t OTMe'leH TaK:m:e AltSI yrno-
141 

aoro pacnpe.aeneanst 1 nonyqeaaoro a pa5oTe I. 

31 
To ecTb 1 f}f+ -Meaoaoa c aaeprnea E!r ~ 0,08 Baa n npoToaoa c aaep
rnea E ~ · 0,5 Baa. 

? 
41 

51 

TeopeTn'lecKne aaaqeanst aenn'lna· .z:tnst aaeprun E =9 Baa nony'leHbi naTep
nonstunea COOTaeTCTayiOIUHX aenH'lHH 1 abi'lHCneHHbiX a /51 AltSI E =5; 7; 
_10 Baa. 

115 cnyqaea (pp} H 68 C1tY'l8SI {pn) ;_ CTOltKHOaeani\ npOTHa. 39 (pp) H 
11 (pn) - CTOltKHOBeana, aaannanpoaaalliHXCSI a 141. KpoMe TOI'O, cne.oyeT 
oTMeTHTb 1 'lTO a pa5oT.e 161 npnMeHeHbi 5onee :m:ecTKne KpnTepnn oT5opa 

. (/t'AI) -a38HMO.z:tei1cTani\. no cpaaaeHHf C pa5oToiil41 a TeopeTH'leCKOii 
Kpnaoi\ Mbi y'lliH TaK:m:e aKna.z:t 91 -Me30HOa H npOTOHOa 1 po:m:.oarorunx

CH a peaKunstx ·co- cTpaHHbiMH. qac.TnuaMn. /Cp. 151 I. 

' 
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. ' 

HbiX 3B93,ll C paamftiHbiM 'IRCliOM nyqefi K 'IRCliY 3B93,ll 1 paCC'IRT8HHOMY no CTaTn-

/5/ 6/ 
CTH'I9CKOfi TeOpim • 3aMElTHOe paCX02K,ll9HRe CO .CT8TRCTR'I9CKOtl: Teopnefi 

HM99T M9CTO liHWb ,llliH M8liOliY'I9BbiX 3B93,llo 

KpoMe yKaaaHHbrx, RMeeTcH eme O,llHO O'I9Hh. Ba:m:Hoe pacxo:m:aeHHe aKcnepn

MeHTa I1 CT8THCTR'I9C~Ofi Teopnn: 9KCntlpR.M9HT8libH09 . OTHOW9HRe 'IRClia 38pH:>KeH-. 

HbiX '18CTHU 1 ncnymeHHbiX B CRCTeMe. U9HTpa Mace CT8liKHB8IOlURXC5I npOTO.H8 H Hetl:

TpOHa B nepeaHroro. nonyciPepy, IT.e. B HanpaBneHnn ,llBH:>KeHRH nepBif'!Horo npoTo

Ha/ K 'IRCliy 38p5I:>K9HHbiX '18CTRU 1 RCnymeHHbiX B 38,llHIO!Q nonyc~Pepy (~/~) 

== 1,6·±.· 0.2 /n.·o "8HHbiM·. ""' /7/, IS/ ""' ·· 1 • .....,. pauOTbi ; OWRuKa - Cp9,llH5ISI CTaTRCTH'I9CK8SI B 

TO Bp9MSI1 KaK Bee paC'I9Tbi no CT8THCTR'I9CKOfi TeopRR ,ll8IOT ,llliSI 9TOI'O OTHOW9HRSI 

Benn<i:RHY r~ /~) = 1.0. 

0TM9THM 1 'ITO 38p5I,llOB85I aCHMM9TpHSI. (~/+-)) i H80liiO,ll8li8Ch T8K:>Ke B 

. /9/ . r: ) 
paooTe anst Heynpyrnx . pn -cTonKHoBeHnii: npn aHeprnn E = 1,5 EaB. 

TaKRM oopaaoM, cpaBHeHue aKcnepnMeHTalihHbiX peaynhTaTOB c pacqeTaMn 

no CT8THCTR'I9CKOii: TeOpRR MH02K9CTB9HHOI'O p02K,ll9HRSI YK83biBaeT Ha. 3H8'1RTem,

Hbi9 p83liH'IRSI B oonacTR Mahbrx yrnoB R COObiTRtl: c M8libiM 'IHCliOM po:m:aaromnxcst 

qacTnu. TaK KaK yrnoBbre pacnpeaeneHnH, ycpeaHeHHbre no oOlihWRM yrnoBbiM nu-

/3/ /4/ 
TepBanaM /eM. pnc.4 I, cpeauee qncno po:m:aaromnxcst 'lacTHU /eM. . ' I, a 

TaK:m:e cpeaustst noTepst aueprnn HaneTaromnM HyKm)HoM B o.n;HoM aKTe; (IV IV} -
/12/ . . . ·.· 

cTOliKHOBeHRH /eM. I oKa3biBaiOTCH 5nnaKRMR K BeliR'IHHaM 1 pacc'IHTaHHbiM no 

/5/ . / ,) 
CT8THCTR'I9CKOH TeopRH 1 TO cneayeT 38KliiO'IRTb1 'ITO OCHOBH85I '18CTb tfYN;.-

CTOliKHOB9HHii: SIBliH9TC5I CTOliKHOB9HR5IMH U9HTp8libHhlX '18CTeii: HYKliOHOB. 

3. nepn¢epnqecKRe CTOliKHOB9HRSI 

.UnH rpyoofi OU9HKR BKli8,ll8 nepniPepR'I9CKRX CTOliKHOB9HRii: Mbi orpaHH'IHM

CSI paCCMOTpeHH9M liRWb 
00,llH0~930HHbiX ,llR8I'p8MM 0 Q R ~ Ha pnc. 2 H 3. 

Eonee CliO::>KHbre npoueccbr c boMeHoM ,llByMst MeaoHaMn,HanpnMep, cooTBeTcTyro

mne anarpaMMaM C Ha pnc. 2 n 3, Mbi noKa paccMaTpnBaTb He 5yaeM. 

6/ n pH Bbi'IHCli9HHS1X ,llliSI npoCTOTbi Mbi He y'IHTbiBaliR BKli8,ll p02K,ll8I01UHXC5I 

38ps:t:>K 9HHbiX CTpaHHbiX '18CTRU R 8HTRnpOTOHOB 1 KOTOpbiH COCT8BliSI9T .-.1_0% • 
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Ceqea:ue nep:u¢epH'i9CK:UX r Nk) - CTOnKHOBea:uit, 

6p=2t;,([}q(E.Jd~, 
. / . ~ , 

tJi -Mesoaa; l *= E- z ;£/ (e o~-,M) 

111 

rne fll_ ·- Macca. .E =r...u 
I . a -f 

r~-= (1- pI , E - nonaas sliepJ:'HSI ayKnoaa, M - ero Macca; o-(£) -nonaO.e 

c eqea:ue {'Ji N J - ssa:uMo.neA:cTs:uA np:u aaeprHH ~ ;_ (((e) - aaepreT:u'iecK:uft 

C~eKTp nep:u¢ep:U'19CKHX M930HOB1 .llBH:>KYillHXCSJ BMecTe C HyKnOHO~o 
. . . ·.·. ~~~.. L . . 

Ha pHc. a npHB9,ll9Hbl 3Ha-lea:us q,.Ct.)l# .~~~[c), rne f =- o.otP 
.nnH cnyqasr, xorna HyxnoH .llBH:>KeTcst c aaepr:ueA. E . = 9 Bsa, Bbi'IHcneHHbie MeTo

.. /10/· 
,llOM1 _npe.nno>KeHHbiM f'aA:TnepOM H neHrOM a pa6oTe . 0 np:u STOM .z:tnSJ MHH:U~ 

Manbaoro napaMeTpa y.napa, T.e • .nns pa.llHyca ueaTpanbHOA o6nacTH · HyKnoHa, Mb~ 
. -18 .. 

Bbi6panH ?;, = O,a 10 CMo 3TO 3H8"tfeHH9 nonyqeHO H3 CODOCT8BneHHSJ pasnH'i.-

HbiX. SKCnepHMeHTanbHbiX ,ll8HHbiX no a38HMO,ll9ACTaHIO HyKnOHOa C HyKno-
/11/ /12/ . . 

HaMH npH sHeprHH £ > 1 Bss ' • CTonKaoseHHSJ HyKnoHoB. c napaMeTpaM:u 

Y.ll8p8 z > C 
0 

.nanee OY.ll9M paCCM8TpHB8Tb KaK nepHcpepH'19CKH9o 

.Qng Bbl'IHCneH:USJ r; (£..) aeo6xo.n:uMo 3H8Tb pacnpe.neneH:ue M930HHoro o6naKa 

B HyKnOHe UpH BC9X 3H8'19H:USJX 
~ . /2/ /13/ . ' > ?0 • B paooTax ' · noKasaHo, 'ITO 

npeHe6pe:>Kea:ue BKna.noM .nsyxMe30HHbiX cocTOSJHHA Mo:>KeT npHaecTH K saMeTHbiM 

0 W:UOK8Mt ecn:u Mbi p8CCM8TpHB89M M930HH09 o6naKO HyKnoHa H8 paCCTOSJHHSJX 
-13 7 ~ 10 CM OT ueaTpa ayKnoHa. AcHMnTOTH'ieCKHe :>Ke Bbipa:>KeHHSJ M930HHoro 

. . /10/ . 
nonH a HyKnoHe, :ucnonb3oBaHHbie a pa6oTe cnpaae.nnHabi, cTporo rosopSI, nHwb 

. . -13 . . 
npH r >> 10 CM. O.naaKo, npH OU9HK9 sen:U'IHHbi cpe.nHeli SHeprHH nepHcpepH'ie-. 

. MO:>KHQ ~CnOnb30B8Tb 9TH Bbipa:>K9HHSI ,llnSI rpyf5oli anpOKCHM8UHH 

TO'IHbiX Bblp8:>K9HHft H H8 paCCTOSIHHSIX. 'lt:= /O,a - 110/ 10-13cM. npH 9TOM 1 K8K 

aH,llHO H3 pHc. a, l' ...... 8 Baa /eM. T8K:>Ke § ~~~ 

CKHX Me30HOa e 

TaK KaK ceqea:ue (9i H) - ssaHMo.neAcTs:uA . ofc), UpH SHeprHSIX 

E ~ 1 Baa naromee ocaosaoa BKna.n··a · 6p , ocTaeTcH no'ITH nocTOSIHHbiM 

;6'::. 30 MO I, TO 
c!-lf-r · 1 

0: £:!.2.. 6" 1~. a (i)clc~ /1_ ol ·f.-~td 
P /' I . 

/2/ 
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'ITO cocTaBnsteT 17% oT ceqeHHH Heynpyrnx I N N' 1-BaanMoneiicTBHii u cornacyeT-

cH c peaynhTaTaMH onTH"'ecKoro aHannaa I I - B3aHMoneiicTBHii npn aHeprnstx 

1121 E > 1 BaB • BenH"'HHa llO"'TH He MeH~eTCSI npH H3MeHeHHH SHeprHH 

nepBH"'HOI"O llp0TOH8 1 TaK K8K 1. TaK KaK Mbi Hcnonb30BanH aKcnepnMeHTanb-

Hoe aHa"'eHHe ce"'eHHH I 51' AI I - cTOliKHOBeHHii, O.llHOBpeMeHHO y"'HTbiBaiOmee 

CTOliKHOBeHHH HaneTaiOillero (1( -Me30H8 C KepHOM HYKliOHa H ero nepncpepH"'eCKOH 

fT -Me30HHOll OOOliO"'KOH 1 TO B Bbi"'HClieHHOe Ce"'eHHe nepncpepH"'eCKHX CTOliKHOBe-: 

HHll 121 8BTOM8TH"'eCKH BKliTO"'eH BKli8,ll· K8K CTOliKHOBElHHH fh -Me30HHOfi OOOliO"'KH 

C KepHOM 1 TaK H BKlia.ll CTOliKHOBeHHfi' O,llHHX TOlibKO <Jf -Me30HHbiX OOOliO"'eK CTaliKH-

B8IOillHXCH HYKliOHOB I 919/ I -cTOliKHoBeHnii; 

4. 3apH.llOBast acHMMeTpHH B Heynpyrnx I pn 1-cToliKHOBeHHSIX 

.llliH OUeHKH cpenHero "'HClia aapH:>KeHHbiX "'8CTHU 1 pO:>K,ll8IOlllHXCSI npH CTOliKHO

BeHHH nepncpepH"'eCKOI"O Me30H8 H8lieT8IOlllero HYKliOH8 C llOKOSllllllMCSI HyKliOHOM 1 

Mbi HCllOlib30B8liH CT8THCTH"'eCKyiO TeOpHIO MHO:>KeCTBeHHOI"O pO:>K,lleHHSJ 1 'ITO BllOliHe 

onpaB.oano 1 TaK KaK peaynbTaTbi pacqeToB I ?'i K I -cTOliKHOBeHHfi B o6na:cTH 

. 1111 1151 
E = 11 -;- 51 BaB xopOilio cornacyiOTCH c aKcnepnMeHTalibHbiMH naHHbiMH ' • 

Bee CT8THCTH"'eCKHe Bbi"'HClieHHSJ BbinOliHeHbi B Tex :m:e npe,llllOliO:>KeHHSIX H TeMH 

1151 
)K e MeTO.ll8MH 1 'ITO H B paooTe · , 

paCC"'HT8HHhle T8KHM 00p830M Cpe,llHHe "'HCli8 B Taonnue 1 npnBeneHhl 

pO:>K,ll8IOlllHXCSI B (Qf ~) + 
- CTOliKHOBeHHSIX ll:OOTOHOB H Cfi- - Me30HOB 

I !;,; = [. = 3 BaBI, 

Y"'HThlBast OTHOCHTenbHhle BepoSITHOCTH paanH"'HhlX KaHanoB, peaKuHI0 1 cooT-

BeTcTBYIOlllytO CYMMe ,llHarpaMM Q H ./j Ha pHc,2, MO:>KHO 38llHC8Tb B !:mae: 

_,. - {- ~ - } 2.. r- _,. + - ) p + n --+ ~ p + ('llo _,. n) + 
3 1 n .,. (fJI + n J -t-

131 

CTpeliK8MH 3,lleCb OTMe"'9Hbi HanpaBneHHSJ CKOpOCTH "'8CTHU B CHCTeMe UeHTpa 

Mace cTanKHBaiOmHxcst HyKnoHoB, KpyrnbiMH cKooKaMH Bbi.neneHbi qacTHUbi 1 npn 

CTOliKHOBeHHH KOTOpbiX npOHCXO,llHT MHO:>KeCTBeHHOe pO:>K,lleHHe BTOpH"'HbiX "'8CTHU 
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li .llUcpcppaKUliOHHOe paCC9HHli9, 3apH.llOBaH aCRMM9TpliH _13 pacqeTe Ha O.llliH aKT He-

ynpyroro (/YJY} - CT01lKHOB9HHH 

f----1-J=- h/n-, /4/ 

r.ue 

:n-= r-n_~_(G-~:- it o. JVr o-d.,. o. ; 
q " t.n Ln t.n 1 /5/ 

n= r;d 6'"d.,. ;;-in °in) /f ()cl + oin), 
/6/ 

- -nr:J H no/ '!liClla aapH)K9HHbiX qacTHU 1 pO}K.[laiOIUliXCH npH .lllicpcppaKUliOHHOM pacceH-

HHH rrepHcpepli'!9CKOrO M930Ha Ha HYK1IOH9_ li 1l9THIUHX B. CliCTeMe U9HTpa Mace CTaTIKR-

. ~ -
B aiOIUHXCfl HYKTIOHOB COOTB9TCTBeHHO B nepe.u HIOI01 3a.[lHIOIO nonyccpepoi; nu, H fl t."rt-

To )l{e .llllH Heynpyroro, CTOllKHOBeHRH nepRcpepRqecKoro MeaoHa c HYKnoHoM; Oc! -ceqe

HHe .llHcpcppaKuHOHHoro (it'll) -pacceHHRH; C'Sin- ceqeHire Heynpyroro (TUJ)-pacceHHRH, 
!:; '!:;. 

B iltt H n; .. BK1ll0'!9Hbi '!aCTHUbi, p0)l{.[lalOIUli8CH npH pacna.ue li3o6apbi, 

VI cnonhayH .uaHHbie Ta61lliUbl 11 nony'!RM r-/4:-)!:.} ((-/<'f-)!:: 018 li 

,...._ 
} 10 .llllH npOTOHOB li 

• 7/ q,-_ -Me30HOB B OT.[lellbHOCTlif , 

TaKHM o6paaoM 1 B paccMaTpHBaeMOM cnyqae aaMeTHofi aapH.uoaofi acRMMeTpRH 

B HanpaB1l9Hlili Bnepe.u UOllY'!liTb H9 y.uaeTCH, 3TOT Bb!BO.ll He. MeHH9TCH npli Bapb

HpOBaHRH a wHpOKHX npe.uenax 3Ha'!eHRH cpe.unefi aHeprirn nepRcpepRqecKoro MeaoHa 

E. 1 HllH, 'ITO 9KBHBaneHTH0 1 B91lli'!liHbl 70 

Y•reT .[lliarpaMMbl 2 C T8K)l{e He MO}K9T H3MeHHTb STOT Bb!BO.ll, TaK KaK B 

o60HX (W";V) CT01lKHOB9HliHX pO)l{.[laeTCH 61lli3KOe '!liCllO aapH)K9HHb!X '!8CTliU, 

0.uHaKo 1 ecnH yqecTh 1 'ITO B CBfl3aHHOfi c HYKllOHOM cHcTeMe Koop.uRHaT cpe.u-

. -13 
Hf!H SHeprHH BlipTyanbHbiX M930HOB B o6naKe HYKllOHa npli t> 0 16 10 CM, 6nH3Ka 

K pe30H8HCHOH 1 TO B3aliMO.ll9fiCTBire HyKllOHa C M930HOM 6y.ueT B OCHOBHOM ocy-

IU9CTB1lHTbCH B "Hao6apHoM cocTOHHim ". T= P = ~~ • nocne Toro, KaK nepR-

cpepHqecKirfi M930H npOB38HMO.lleHCTByeT C .upyrRM HYK1IOHOM1 li306apa pacna.uaeTCH 

7 / n pH STOM Mbl Y'Illli, 'ITO B CYIU9CTB9HHOH .llllH HaC o6naCTH SHeprHH 

5"c( /Bin:: r-x -:-}?;) • Bea yqeTa .lllicpcppaKUHOHHoro (1f'N) -pac-

C951HliH { -/~)::::::: 0. 9 
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,.,v .,.+_ r P q; "") 

AI+- ; (pt;qe)+j (nfli+) 

No.- j ( p4]+ t (1tt7i0) 

C BpeMeHeM JKR3HH B na5opaTOpHOii CHCTeMe KOOp.llRHaT 

n1 

181 

3aecb 'r"' ~lo · -BpeMSI JKH3HR H305apHOI"O COCTOSIHRSI 1 H3B9CTHOI"O H3 OnbiTOB C M~30-
H8MR npn aaeprn:stx B aecKonbKO coTea MaB; 'l- 0 - cpeaaee BpeMst BaaHMoaeiicTBUSI · 

CTanKUB8IOUlHXCSI 'I8CTRU; f' -cKOpOCTb R305apbi; r1\ 
1 = 1, -32 mN -. Mac~a H305apbi. . 

8TOMY cny'lJ:aiO COOTBeTCTBYIOT .llRarpaMMbi a R {f Ha pRe. 3. Y'IHTbi-

Bast OTHOCRTenbHbie BepOSITHOCTH pa3nR'IHbiX KaHanoB peaKilllll
1 

nony'IRM: 

-p +n ~ ~ (ti7+++r?-+trJ)+:k {;+.,.rfD+tJ) +~[ilo.,_ff~:tJ)+ 
191 

I 91 Hcnonb3YSI peaynbT8Tbi CTaTHCTR'IeCKOI"O pac'lJ:eTa H3 Ta5nHilbi . H COOT-

HOW9HHSI 141-171,nony'IHM f/~)=1,4 1 ((~~):::: ·3,3"R :::::1,0 ,llnSI npOTOHOB 

rr:!: ~101 
H /f -Me30HOB B OT.ll9nbHOCTr'l o noHSITH0 1 'ITO B cuny CHMMeTpHH B cny'Iae 

I PP I - cTonKHOBeHHii (-/+-} = 1. 

81 
HHaeKchl cBepxy oaaa'!aiOT aapsta Hao5aphl. 

91 
PeaoHaacaoe B3aHMO.lleiicTBHe poJKaaromHxcst B (tJi N} -cTonKHOBe'HHR 

(']( -MeaoHoB R ayKnouoB aBTOMaTH'IecKH y'ITeuo npn: cTaTn:cTR'IecKoM 

pac'!eTe aaHHhiX Ta5nRilhi 1 . I cp. I 14 I 1 I 15 I I. 

101 npn aToM Mhi cacea nonoJKnnn 6d lou,"'(~ + fsJ • Bea y'IeTa ancp-:-

cppaKuuoaaoro ('J'i H) -pacceSIHRSI r-;~) = 1 ,3. 
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3apSI.llOB8SI 8CliMM9TplHI ( -/ ~) ) i OOYCllOBll9H8 1 B OCHOBHOM 1 npOTOHBMH, 
. A/ r.,.. 

pom.aeHHbiMH npR pacna.a e uao6apbi Is oco6euuocTH /r I. Bbx.aeneHHaSI ponb 
. 111 

npOTOHOB COOTB9TCTBY9T 9KCnepHM9HT8llbHhlM YKB38HHSIM • 

KaK li npH pactteTe npoueccos, COOTB9TCTBYIOLUHX .anarpaMMBM a H c 
HB pRC. 21 BBpblipOBBHlie B llllipOKOM npe.aene 3HB'I9HHSI Cp9,llH9M SHeprHH nepHclJepR-

-\ 

"'9CKOI'O M930H8 IRnu, ttTo aK'susaneHTHo, - ?
0 

I uo MeHSieT BbiBo.aa o aapSI.ao

sofi acHMMeTpRR B aanpasneamr snepe.a. 8Ta acHMMeTpHs:t aaMeTHO yMeHbwaeTcH 

c. 

llHlllb .llllH MBllbiX 10 1 KOI'.ll8 B (tJ"N} -cTOllKHOB9HJI.SIX pom.aaeTCH O"'9Hb MHOI'O 

38pSI)l{9HHbiX ttaCTHUo 

npoTOHbir o6pa3YIOLUH9CSI npll pacna.ae H3008pbi 1 a TaKme npOTOHbl H3 gpouec-
. , -. 

COB C .llHcPcPP8KUHOHHbiM paCC9SIHH9M nepllcP9plltt9CKOI'O M930HB neTSIT B CHCT9M9 

12/ 
ueaTpa Mace cTallKHBaxomuxcSI HyKnoHOB no.a ManbiMH yrnaMu • KaK cne.ayeT na 

puc. 4, aapstm eHHbie ttacTHUbi, pom.aaxomuecst npu ueuTpanbHbiX cTonKHoBeHustx, 

pacnpe,ll9ll9Hbl _B 9TOfi CHCT9M9 KOOp.llHHaT llpH6llH3HT9llbHO. H30TpOUH0 0 noaTOMy 1 

H9CM0Tpst Ha T0 1 'ITO nepllcP9plltt9CKH9 CTOllKHOB9HHSI. B U9llOM COCTBBllHIOT ""' 17% OT 

U9HTp8llbHbiX CTOllKHOB9HHfi 1 3apSI.llOBast 8,CHMM9TpHSI B -OOllBCTli MBllbiX yrnoB MOmeT 

6biTb ue.nuKoM o6ycnos.neaa nepucPeputtecKHMH C1'0llKHOB9HUHMH. Ecmr yqecTb 1 ttTo 

3apSimeHHbi9 "'BCTHUhlt 00p830B8Blllll9CSI B BKTBX MHO)l{9CTB9HHOI'O' pom.aeHHH npu 

neplicP9Pll"'9CKHX (fJ'i 4') -cTOllKHOB9HHHXt pacnpe.aeneHbi TaKme B 6onee lllllpOKOM 

yr.noBoM HHTepsane, '1.[9M npoTOHbi oT pacna.aa uao6apbi R ua. npoueccos c .aucP

cPPaK~HOHH.biM (qr N) -pacceSIHHeM, To 3apSI.aosaSI aciiMMeTpHH eme HecKonbKO 

Bo3pacTeT. 

C ysenuqeuueM yrna () T90p9TH"'9CK09 3HB"'9HHe OTHOlll9HIISI (-/~ ) 

npRonRmaeTcst K e.auuuue. Ha onbiTe sTo OTHoweHue 3HattuTenbHO npesocxo.auT 

111 

121 

HeTpy.aao noKaaaTb B :t:oomeM. BJI.ae, ttTo oTHoweHue f-t /-) , o6y

cnosneauoe TOllbKO t'Ji -Me30HBMH 1 paBHO 9,llliHHU9 0 ,DnSI STOI'O HB.llO 

nnw b yttecTb 1 ttTo nocne 3aMeHbi p +-rll .O.onbw_ee ttncno. aapHm eaHbiX 

"'BCTHU oyrieT neT9Tb B o6paTHYIO CTopoay. Ho npu TBKOM 3BM9He O.llHO-

BpeMSHHO HB,llO C.ll9ll8Tb 38M9HY (fl 0 ~ ']{ 0 ~~;!; ~ 7i:;:. ; npH 9TOM 

ttucno 3apSimeHHbiX M930HOB1 .neTSILUHX snepe.a unu aaaa.n,ue MeHSieTcH. 

YttllT.b!Bast, 'ITO B CIICT9Me KOOp.llHHBT 1 CBSI38HHOH C II30oapoit, cpe.aHIIM 

HMnynhc o6paaosaswuxcst npu ee pacna.ae npoToaos pasea npu6nuauTenb

Ho 0,23 Bas/c, HeTpy.llHO y6e,llHTbCSI 1 'ITO B CHCT9M9 U9HTpa MBCC CTBllKH

BBIOLUHXCSI HYKllOHOB DOllblllHHCTBO 9THX npOTOHOB oy.aeT Bbin9T8Tb UO.ll 

YI'liBMH e < 15°. . 

' 
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e./lHHHUY /1,6±. 0,2/ Jla)Ke npH () = ~ • 0.1lH8KO 38Kn!O'IeHHH 0 sapSIJlOBOtt aCHM-· 

171 181 . ' 
MaTpHH B pa6oTax · ' ocuoBaHbi ua nepec'leTe aKcnepHMeHTanhuoro · yrnoaoro 

pacnpa.lleneHHH pO)KJl8IOI.UHXCH '18CTHU H3 na6opaTOpHOil: CHCT9Mbl KOOp./lHH8T B CHC

TeMy· ueuTpa Mace cTanKHBBIOI.UHXCH uyKnouoa. TaK KaK B uacToHI.Uee apeMH aKcneJ 

pHM9HTSJlbHIJiil: auepreTH'IacKHil: cneKTP pO*.IlBIOI.UHXCH B (IV II} -cTonKHOBeHHH 'lac

THU UO'I'l'H H9H3B9CT9H 1 TO nepeXO.Il B CHCTElMY UeHTpa M8CC 1 BblllOJlH9HHblfi B pa(5o7 

n I • 181 6 n· . . 6 . . 6 
TaX 1 CBH38H C OI.UH K8MHo o-BH./lHMOMYt STH OWH KH M9HbWe B 0 Jl8CTH · 

. M8JlbiX yrnoB; 0./lHBK·O~ I'OBOpHTb 0 K8KHx-nH60 KOJlH'I9CTB9HHbiX pesynbT8T8X eme 

npe*.ll9Bt-~eMeuHo 131• 8Kcnep.HMeHTanbHoe Hsy.'le~He aenH'IHHbi. (......,. / ..,___) B saBH-

CHMOCTH. OT yrna paccesiHHH f9 npe.llcTaBnHeT npHHUHnHanbHbifi RHTepec. BosMO*HO 

OK8)K9TCSI H906XO./lHMbiM YM9HbWHTb B9JlH'IHHY Lo 

. 5. CpenHee '<iHcno 'ISCTHU., po*ABIOlllHXCH B Heynpyr<Hx 

CTOJ1KHOB9HHHX HYKJlOHOB 

B Haweil: rpy6oA: MO.IlenH nepH4JepH'19CKHX cTonKHOBeHHA, KOI'.Ila JlJlH pac'laTOB 

HCUOJlb30B8Jl0Cb Cp9.1lH99 3H8'19HH9 9H9p!'HH nepH4JepH'19CKHX M930HOB i" t MO)KHO 

.H8Jl9SIThCSI UOJly'IHTb CO Cp8BHHT9JlbHO H960JlhlllOfi OWH6Kofi JlHWh 0U9HKH s4J4JeKTOB 1 

CBH38HHbiX ·CO cpe./lHHM 1IHCJ10M pO}K.Il810lllHXCsi B 9THX CTOJlKHOBeHHHX '18CTHUo ,Dng 

nepH4JepH'I9CKHX CTOJlKHOB9HHit C M8JlbiM 'IHCJlOM pO)KJl8IOI.UHXCSI '18CTHU Cp9./lH99 

3H8'1.9HH9 aueprHR C HH)K9 HCUOJ1b30B8HHOI'O .HSMH · ,Z_ = 3 Baa,· T8K K8K CT8TK

CTH'I9CKHe B9C8 npOU9CCOB C M8JlbiM 'IHCJlOM '18CTHU B (t7fH) - CTOJ1KHOB9HHHX ·. 

""yMeHhlllaiOTCH c pocTOM auepr.HH. Hao6opoT, .llJlH co6biTRfi c 6onbWHM 'I~CJlOM 'lac

THu, PO*.IlBIOlllRXCH B (tJI IV) -cTonKHOBe:liHHx, cpenHee aHa 'IeHne aHeprlin C.' Bblwe, 

T8K K8K CT8THCTH'I9CKH9 ·aeca TSKHX npoueCCOB B03p8CTSIOT C 9H9P!'H9il:, 

Cpe.llHee 'IHcno sapH*eHHbiX 'laCTHit, PD*.IlSIOlllHXcH B nepn¢epH'IecKoM (p11) 
CTOJ1KHOB9HHH IT p = n + n :::::: 3. 1 • 'ITO 6nR3KO K 'IHCny sapH)K9HHbiX. '18CTHU 

n C = 3 121 pO)KJlS;IOI.UHXCSI npH U9HTp8JlbHbiX CTOJlKHOBeHRSIX, 

13/ 
HanpnMep, B HaH6onee HHTepecHOit oonaCTH M8JlbiX yrnoB CT8THCTH'I9CKast 

own6Ka .llOCTHraeT aenR'IHHbi caMoro a¢¢eKTa, TaK l-/....,_) .., 1~3.±0,·3 .. 
· .llJlH paBHOBenHKRX yrnoBbiX RHTepBanoB 0~8{;%i0 

. · H 154°., !SO~.· 
O.quaKo, · HMeroTcH aKcn'epHMaHTanbHbie yxasaHHH 1 'ITO sapHJlOBaH acHMMaT

. pHH HM99T M9CT0 1 . B OCHOBHOM,. JlJlSI yrnoB (} <· 60° He COOTB9TCTB9HHO~ 
0 . . (} >. 120 171. 
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TeopeTl!'iSCKHe ::JHa'ieHHSi qncen aapSi:>KeHHbiX qacTnu, po:maaiOIUIIXCSi a OAHOM 

BKTe Heynpyi"OI"O (fp) II {f n) - CT.OJ1KHOB9Hl'JJI:1 fl(f'f) = 3,5 U nf,Pn) =~,2 He

CKOJlhKO npeBOCXO,l:lSiT COOTB9TCTBYI0IUH8 9KcnepHM9HT8JlhHbi8 3Ha'ieHHSi n(.bn):::: 
17 I . rr 

= 3,22 . .:!: 0,12 II n(fJn) = 2,62 .± 0,13 • OaHaKO B H8CTOSiiUee BpeMSi 

uenhast npnaaBaTh. cepheauoro auaqeunSJ: aToMy paann'iHIO_. Otienh aoaMo:muo, 'iTO 

OliO OOYCJ10BJ19HO TeM, 'iTO 'i8CTRUbi1 pOAHBW.H9CSi IIpH CTOJ1KHOB9UHII. nepBH'illOI"O 

IIpOTOH8 C KB83IICBOOO.[lllbiM HYKJIOHOM 118 IIepn<i:JepHII. 8TOMHOI"O Si,l:lpa, MOI"yT IIOI"JIO

TIIThCSi B aToM SJ:ape n Bbi3B8Th ero pacnaa. KpnTepnn oTt5opa (lVI/} -cTonKHo-
14/ 161 . 171 . . . .. . 

B8Hllfi 1 HCIIOJlh30B8HHbi9 B paoOTBX r t . · 8BTOM8TH'i9CKH HCKJ1IO.'i8IOT TaKHe 

co obiTRst • .Onst . ( tVIv'} -aaeaa c t5onhWHM 'l:n.cnoM nyqefl: yrnoaoe pacnpe.a.enemie 

pO,UHBWliXCSI 'i8CTRU SIBJISJ:e'ltj'g oonee WRpOKHM :11 1 . CJ19.[lOB8T9JlhH0 1 IIOI"JlOIUeHHe 
• 171 . 

'i8CTRU B Si,l:lpe.oonee BepOSiTHbiM • noaTOMY CJle.[lyeT O:>KH,l:l8Th 1 'iTO HaoJIIO,l:laB-

/4/. 161 17 I . · 
W eecSi B paooTaX · t t · 'iRCJlO · MHOI"OJIY'i9BbiX 3B93.[l H9CKOJlhKO 38BbiWeHOo 

8ToT a<i:J<i:JeKT t5onee aepost'l'eH anSi (pn.} -cTOJIKH~BeHH11: 1 TaK KaK t5onhwaSJ: 'iaCTh 

( p P) -cTOJlKHOB9HHi!: SIBJISieTCSi CTOJlKHOB8HHSiMH 'c Si,l:lp8MH BO,l:l0pO,l:l8 B 'rO BpeMSi 1 

K8K BO BC8X . (ptt} -CTOJ1KHOB9HRSIX HeATpOH SIBllsteTCSI .KB83HCBOOO.[lHbiM. 8TH 

coot5pa:meunst IIOATBep:>KA8I0TCst TaK:me TeM, 'iTO OTHOIU9HHe [fl(p,}Tt'o;-:ttfpnhiiJI'(\,(j._.~ 
anst (pn} -cTonKuoaeuna oKa3biBae'l'cst •oonhiUHM cooTBeTcTByiOmero oTuowe-

HHst .[lllSI (f f) . -cTO~KHOBeHHfio 

PaccMOTpeHHast HBMH Moaenh noaaonSJ:eT TaK:me Bbi'ilicnnTh cpeaHee 'iHcno 

38pSIX{9HHbiX 'i8CTRU 1 BbiJ19T8IOIUHX B n'aoopaTOpHOfl: CH<;:TeMe KOOpAHH8T. B 38A8HHbill 

nH~epaan Tenecuoro yrna. KaK noKaaanH pacqe~hl, c y'ieToM nepn<i:JepH'iecKnx 

CTOJ1KHOB9HH11: TeopeTR'i9CKOe 'iRCJlO 'i8CTRU 1 Bblll8T8IOIURX B OOJ18CTH M8JlbiX YI"JlOB 

t7 ( 10° 
) 

/4/ 
OKaabiBaeTcst t5nii3KHM K aKcnepRMeHTanhHOMY /cp. Bhiwe § 2 n I. 

OaHaKo, aToT Bonpoc Tpet5yeT 6onee_ TIUaTenhuoro H3y'ieHJISJ:, TaK KaK JICIIOJlh30BaH

uast naMH Moaenh eme cnHWKOM rpyt5a. BoaMo:mno, 'iTO. B yrnaBore pacnpeLlenemist 

'i8CTHU B M8JlOJly'ieBhlX 3B93.[l8X 38M8THhlfi BKJ18A .[l8CT yqeT 38KOU8 COXp8H9HIISi 

MOM9HT8 KOJlR'ieCTB8 .[lBII:>K9HRSio 

· 6. 3 a K n 10 '1: e H .JI e 

TaKRM ot5paaoM, COBMeCTHbiM paccMOTpeHReM ueHTpanhHbiX . H nepn¢epH'ie

CKHX CTOJlKHOB8HHfl: YA89TCst OO'bSICHHTh BCe HM8IOIUR8CSI B U8CTOSIIU88 BpeMSi 

/ 
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OCHOBHbie 9KCnepiiMeHTaJibHbie peaynbTaTbi no HeynpyroMy (fp )_ - n: (pn) -BaaHMo-
14/ 

.n;eilcTBHIO • Bo BTopofl ttacTH pa6oTbi /6yaeT ony6nn:KoBaHo/ Mbi noapo6no pac~ 

CMOTpiiM cpe.n;HJie noTepH SHeprHII B ueHTpaJibHbiX II nepHcpepHtteCKIIX CTOJIKHOBeHII.sJX 
. . /12/ 

/npe.n;BapHTenbHbie peaynbTaTbi eM. B I. 

B aaKnrotteHHe Mbi Bbipa)KaeM Hamy rny6oKyiO 6naro.n;apHOCTb .n.H. BnoxHHue

BY aa · o6cym.n;eHn:e n: ueHHbie coBeTbi 1 ·a TaK)Ke B.l1.; BeKcnepy aa o6cy)K.n;eHn:.sJ II 

ueHHbie KpHTn:tteCKIIe aaMettaHn:.sJ, cTIIMynHpoBaBmHe Hawy pa6oTy. Mbi 6naro.n;apHbi .. 
TaK)Ke H.Il.BoratteBy H Vf.M.rpaMeHHUKOMY aa o6cy)K.n;eHn:e peaynbTaToB aKcnepH-

/6/ 17/ . 
MeHTaJibHbiX pa6oT . 1 

Ta6nHua 1 

C'!'anKn:BaiOmHec.sJ Cpe.n;Hee <JHCJIO Cpe.n;Hee ttn:cno 
<JaCTHUbl npOTOHOB · J:':!:. -Me30HOB 

14/ 

'71 -p 
0,41 1,69 

~+/' 0,75 1,87 

'Jrp 0,59 1,69 

'lrn 0,25 1,87 

'Ji+n 0,59. 1,69 

':I"n 0,41 1,69 

0TMeTHM 1 'ITO paa.n;eneHHe Heynpyrn:x CTOJIKHOBeHn:fl Ha UeHTpaJibHbie H 
nepn:cpepn:tteCKHe npn:MeHHMO T8K)Ke H .ZJ;JI.sJ (tJf N') -cTOJIKHOBeHn:fl. nep~ 
cpepn:tteCKJie CTOJIKHOBeHII.sJ B STOM CJiy<Jae o6ycnOBJieHbl · (rJ/7/) -B3aHMO-
.n;eflCTBHeMo OnTn:ttecKHil aHan~ta ('11 ~} -cTonKHoBeHHil npH aneprH.sJX 
E = /1 7 5/ BaB yKa3biBaeT Ha aaMeTHbiil· BKna.n; TaKHX cTonKHOBeHHil. B 
nonHoe cetteHn:e pacce.s~Hn:.sJ /17/. 
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npnMe'l:aHHe npn KOppeKType 

. B.YJ. BeKcnep aac nacpopMnpoean, 'ITo 11 ~E. TaMM .ans oo'bscaeana yrnoaoa 

BCHMMeTpHH llpH CT01JKHOB9HHH HYK110HOB T8K:>K9 paCCMaTpHBB11 ¥O.aen& C OCT~TO'IHO.~··. · 
R30oapoft •. npn 9TOM npeanonaranoc&, 'ITO npn CT011KHOa9HHH nepncpepnqecKoro Me-
30HB c apyrnM. ayKnciaoM po>KaaeTcs: nnoo oana ayKnoa, nn6o Ton&Ko oaaa ·nao6a

pa~ Moaen& YJ.E.TaMMa 6nnsKa K paccMaTpneaeweftcs aaMH B Cl1 /TaKme 

.E.Mnxynjae onyonnKoeaael. B aan&aeaweM Mbl OTKasannc& oT aToft Moaenn, 

TBK· KaK eepos:TaocT& o6pasoeaans: e · ( 'JI N) -cTonKaoeeHHR ecero nnw& oaaoa 

'laC'l\HUbi Mana /eM, abiWe/, 

PaoOTa IIOCTYIIHna B H3,aaTen&CKH1! OTaen 13 M8H 1869 roaa. 

,· 
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Pnc 1. 

H eynpyroe ·ueaTp-anbaoe cTonKHOBeane H:yKnoaos. CI1llow Hbre nHHIIH

- HyKnOHbijnYHKTRpHbie nRHRR -'Ji -M830Hbi. 3aWTpRXOB8HHbiH yaen 

paCC'ilfTbiBaeTCB C nOMOUlbiO CT8TRCTR'IeCKOH TeOpRH, 

~~ 
< 

(a) .. 

~ 
-. (C) ~-= 

Pnc 2. 

';;, 

Heynpyroe nepH¢epnqecKoe cTonKROBeH He. Cnnowabre nHHHH -

a- . 
HyKnOHbi; ny,HKTHpHbie nHHRR -/1 -Me30Hbi, 

..... 
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' ~" 

-' ....... .: , 
, 

. (C) " 

Puc 3, 

Heynpyroe nepn:cpepn:'lecKoe cTonKHOBeHn:e HyKnoHoB, HyKnoH, 

n:cnycTn:Bwn:il: 'K" -Meaon, nepexonuT B n:ao6apnoe cocToSinn:e, TonKue 

cnnolllnh(e nn:Hun:- nyKnonhr; ToncThre cnnolllnhre nn:nn:Hu - Rao6aphr; 

nyHKTHpllbi9 nHIIHH - ~ -Me30IIhi, 
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PRe. 4. 

YrnoBoe pacnpenenenn:e aapSI*eHHhiX 'laCTHU, RcnymenHhiX B INN 1-

-cTonKnoBenn:Six B TenecHhiH. yron A.Q=-Q(Bz)-.Q(e,) I B npouenTax/. 

CnnowuaSI KpRBaSI - sKcnepn:MeuTanbnaSI rn:cTorpaMMa·. YKaaauhr cpenHRe 

CTaTH.CTH'ISCKHe owu6KH, nyHKTHpHaSI Kpn:BaSI - TeopeTH'I9CKaSI I"HCTOI"paMMa. 

Ma, na6opaTOpHaSI CHCT9Ma KOOp.llHHaT, 
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Pac 5. 

4 

0THOUIOHlie 9KCU9pliMOHT8JlhHOrO 'lliCJia 3B03.1J: C pa3Jili'IHbiM 'lliCJIOM 

nyqefi K paccqaTaHHOMY no cTaTRCTH'IecKofi TeopHH. Ha ocn a6cuncc yKaaaHo 

'IMCJIO Jiyqefi B 3B03.1J:O, '-leTHOO 'IMCJIO Jiy:qefi - !pp /-cTOJIKHOBOHlist; HO'I_OT

HOe 'IHCJIO nyqefi - I pn /-cTOJIKHOBeHnst, Y"Ka3aHbi cpeaHne cTaTncTn'lecKae 

OUIH6KH, 

91£1 

" ' I t: '2:. I 7:=::: EB ft o2 '· ,. d _ .... ev. 

Pnc 6. 

3HepreTnqecKnfi cneKTp nepncpepnqecKnx. MeaoHoB HYKJIOHa, aBnMyruerocst 

B Jia6opaTOpHofi CHCTOMe KOOptJ:MHaT C KHHOTH'IOCKOH 9Heprnefi E=9 B:aB. 

n 0 OCH a6CUHCC OTJIOMeHa 9HeprHst M930Ha B 09B. nyHKTHpOM OTMO'IOHbi 

npeaenhr HHTerpnpoBaHnst t. = ,f'f ll 

.,., 
l=l 


