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C031l8HHG B HOCDCilUee BpeMH MOillHbiX IIMityllbCUbiX HCTO'IRUKOB UCiiTpOBOB H 'yco

BCP\IICBCTBOBSBHe llCTCKTOpon Cllenann B03MO>KUbiMU TlllllTCDbllbiC R3MepeHHH CC'ICHUA 

pallna~nonnoro aaxnaTa.a ynpyroro paccennun neliTpoaon n IllBpoxoM nuTepnane sneprnn. 

~eTOilHKS IIOilOOHbiX SKCIIepUMCBTOB 119APOOHO ocnemena B pnne pa6oT1 onyonBKOBBRnbiX 
/1 2 3 4/ 

B IIOCD!IIlHBC rOilbl 0 0 0 
• 

B sxcnepnMenTax no onpeAenenuro nap~uanbBbiX ce'lenun Tpe6onanue llOCTaTO'IHOd 

CKOpOCTB C'leTS JlHKTYCT Bb!OOp o6pa3UOB TSKOfi Ton\IIBHbi, 'ITO CTSilOBHTCH cymeCTBCliiibiM 

y'I:CT MUOroxpaTHb!X_ B38HMOilCfiCTBHA nefiTpOUOB C HllPSMB OOpa3~8. npu HUTepnpeT&nnB 

peaynbTaTon TaKDX uaMepeuaA, xax npanuno, D011b3YIDTC!l MeTOilOM .nnomaaell, ollnax:o 

DOIIHbie nnomalln. DOll 'xpunbiMn nornomeuu!l' oDpelleD!liDIIlHe cpenuroro cxopocTb H9rno-

meul!!l ueliTpouon n o6paaDe, una nnomalln DOll 'xpnnbiMH paccerumn", onpellen!liDmne 

CPCilHIDIO CKOpOCTb pacceruiHH 00p83UOM, B OKpeCTUOCTU pe~ouauca CTSUOBHTCB BCCbMll 

cnoJKnbiMI! <jJymt~unMn napaMeTpon nccnellyeMoro yposun u Ton\IIBHbi o6pasua. 3TO o6cToB

TCIIbCTno cymecTneuuo ycno>KuneT _nuTepnpeTaunro peaynbT&TOB uaMepennll n ~unonnT x 

ueo6xoauMocTn aocTaTo'lno TO'Inoro pemeunn salUl'ln ·nepenoca ueliTpouon n nnocKBx o6-

paauax c peaouaacuoll 3llBI!CBMOcTbiD ceqeunn oT suepruu. 

Ycnoni!BM sxcnepHMei!Ton ~o nsMepeuuro napuna~HbiX ceqeuull _aocTaTO'IHO xopomo 

. · cooTneTcTnyeT saaaqa o nepeuoce uel!Tpo~oa ._n nnocxoM' cnoe.uccneayeMoro aemecrna 

OT nnocxoro MOuouanpanneunoro HCTO'IHHKa c aaaauUbiU cnexTpoM. 

nnopopepeuunallbHSB IIIIOTUOCTb IIOTOK80 ycpellHCHHSB 110 83BMYT811bHOMy yrny 8 H 

110 IIIIOCKOCTII Oopa3~8 ll 

2n> 

¢ ( z, IL• ·E)= 1 f dO f, dx dy ¢ ( x. y, z, 0 , ·E ) 
1 

2rrll o 

yllonneTnopneT cnenyromeMy ypanueunro 

a¢( z,J<,E) +:~ (E > ¢ < z, ,., ·E >= 
iJz 

= 2rri fdE'iv~ (E') j ~ '·gv(IL 
0
,E, ·E'L¢( Z, IL',:·E') 
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C rpaHB'IBbiMB ycnoaBBMB 

¢ (H,jt,·E)=O , ecnu "$.0 
(3) 

</> ( D, 'I', E)= S(E)S:JL-1'), ecn,11 ~t> 0 •. 

rAe S(E) - auepreTB'Iecxull cneJ:TP BellTpouuoro nOToxa, nanaromero ua enuuuny noaepx

nocTn o6pa3na z = 0 a uanpaaneuuu arccos 1'-s a BBTepaane aneprull ( 'E a, :·E ) , aa-
' ~ ~~ . "' 

Jtn!O'ISlOIII9M paCCMaTPHaaeMbl& ypoaHBi ""(:E)-~ "" (E) -DOnBOO Ce'leBHe a3SBMOnel1CTaHB 
v ' 

. ue!lTpOBOa C Slllp8MB o6pa3na; gv(l'o' E,:E').- cjyuxnBH HnOTBOCTH aepOSITBOCTU 3SMenneHHB 

nellTpona OT auepruu .E' no E npu yrne pacceBHHB arccos" 0 ua Slllpe H30Tona v 

CyMMHpoaaHBe a npaao!l 'ISCTB (2) pacnpOCTPSHieTCB BS BCe H30T0Dbl V 1 COCTaanBIO-

IIIHEl aemecTao o6paana. B nanhBellmeM ae3ne 6yneT licnonhaoaaTbC!I nn!l onucauuB nell

TpOBBbiX ceqeuull BonH3B pe3ouaacaoll aueprBB onuoypoBueaan ¢~PMYna BpellTa-Buruepa, 

axniO'Iaroma!l uaTepljlepennuro MeJKny· pe3oHaBCHbiM B nOTennuanhHhlM paccennueM a npen

nonoJKeHBII 2k R << 1 • Jlonnnepoacxoe ymupeaxe 3a C'leT Tennoaoro naiiJKeHII!I Map TSKJKe 

ae3ne aKDIO'IQHO B pSC'I9Tblo 

JlnB onpeneneuun OJKIInaeMoro C'leTS a xauanax auanu3aTopa npu H3aecTBbiX xapaxTe-

pUCTHKaX 113Mepn:Tenbl!Ol1 annapaTypbl 3HaHHe All.pljlepeunn:anhaoro noioxa ueliTPOBOB 

</>(z, I'• E) HBD!IeTC!I nOCTaTO'IBbiM1 HO HOnBoe pemeu11e ypaBHQHII!I (2) npeACTaBnSieT 3ana-

qy xpallue Tpynayro B cn:ny cymecTBeuuoll 3aBnCHMOcTII ce'leunll OT eueprua. ·onuaxo non-

po6Hhl& CBeneBII!I 0 JIPOCTPanCTBeBBOM II euepro-yrDOBOM pacnpeneneHBII nOTOKa HeiiTpo-

HOB B o6pa3lle He nBD!IIOTCSI H006XOniiMb1Ml'l nHB IIHTepnpeTaUIIII pe3yDbTaTOB 113MepeHHH 

napnllanhBhiX CQ'IQBIIHo Jlng STOll nenll· Be06XOniiMO Bbi'IIICHeHHe B9KOTOpb1X ljlyHKlliiOHaHOB 

OT HeiiTpOHHOil HnOTHOCTIIo 

H3Mep!leMoll Benii'IIIHOfi,B aKcnepHMeHTax no pan11~nuoaaoMy aaxBaTy !IBDReTC!I non

Hoe 'IIICno uel!TpOHOB p(E 0) 1 nornomeHHhiX B o6pa3ne, H3 'IIICHa S(:E
0

) , nanaiOmliX C 

aaeprueil . E 0 H~ eniiHB'IHYIO nnomallb o6pa3na, T.e. 

(4) 

n E· 
o , ~y(E') "' ( , E ) f d z f dE · ---- .,. z, fl• E f 0 , 

o o ~ ( E') 
p ( E 0 )= S(E 0 ) f d~t 

- 1 

r.ne 'l'( z, I'• E, E0)= ~(E) rp( z, I'• E, Eo) - na.pljlepeHnllanbHaH nHOTHOCTb CTOIIKHOaeHIIll Hell-. . 
TPOiiOB B o6pasne, npii'IOM - ¢( z,,., :E, :·E 0) . ynoBneTBOp!leT ypaaaeuuro (2) c rpaan'IHhiMII yc-

noBn:BMn: (3) npn S( E);= 8( E • E0 ) ~ 

Auan112 napaMeTpOB ypoBaell npoBoniiTCSI no nnomanu non 'KpiiBOll nornomeun:st'. 

TaxnM o6pa3oM, B cnyqae axcnepiiMeHTOB no pan11an110HHOMY 3axBSTy 

CTaBDHeT Bhi'IHCDaHIIe ljly~KlliiOHana 

HBTepec npen-
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. Ea 

P = f d Eo P (:Eo). 

Eli> 

/S/ 
fipi! CSMOBRJlBltSUlUI: CDeXTp DS,[(IllOIIICrO REI, o6paaen DOTOlta ST (Eo) 

eTCH BellT~OHaMR, npomenmBMU , Oe3 CT01U!:IIOB9RB!1 'lepe3 ljlUnhTP TOII.liUlltJ,l 

mull 113 TOro )!{Q li&IIICCTB81 'ITO B 00pll3elt: 

ST(:Eo)~ S(:E ) c-n.rutEo) 
0 

(Sa) 

onpe:tenB-

HT 1 COCTOsr-

(6} 

Tor.Qa 'lllcno panuanHOHBbiX ·aaxaa1•o.a B o!lpa::;Ao B nnTepnane eaeprnll ncTo
1
'1HBlta (:Ea, !E "') 

onpeAenlleTCn cnenyromnM ¢Y'rmnrwuar.oM: 

Ea 

PT =f dE
0

S(:E )~HTU<Eo> 
0 

Eli> 

n E
0 

_ 

f,tljL fdz f dE ~y(E'). I#( z, I'• :·E, :.E ) • 
-1 o 0 ~ (E ) 

0 
(56) 

1'YIIl!:llllOHan, OnllcbiBSIOmHll 'IIICDO. pacceSIHHbiX 06pS3llOM Hel1Tp0HOB 1 MOJKBO Bblpa311Tb 

'lepe3 nn:ljlljlepeunn:anbublll nOTox uel!Tpouos aa rpaBHnax o6pa3na: 

Ea I .EO 

R = f S(:E 0 ) d:E
0 

f ~t'dJL f dE[¢ ( H, I'•:·E,E
0

)+ rp(0,'1L,E,:E0 )1. (BB) 

Ecu 0 0 

Onpeneneun:e napaMeTpoB uellTpouublx pe3ouaucoB 113 ?OBoxynuoc~u axcnepn:MeHTOB 

no paccegun:ro 11 pann:annouuoMY 3aXBaTy uellTpouoB npencTaBR!IeT o6paTayro 3ana'ly Teopn:u 

nepaaoca uel!TpouoB 'lepe3 BemecTBo. fipu nro6oM cnoco6e pemeHlla Taxon 3aAa'ln: HE!o6xo-· · 

llBMo yueTb nocTaTO'IHO To'lao n onepaTuBao Bbl'ln:cnsm ¢Y'HKlln:oaanbl (Sa)- (5B). 

B caMoll o6mell noeTaHcBxe'3aAa'la onpenoneHII:n napaMeTpoB pe3ouaacoB Tpe6yeT 

nl1!1 CBoero pemeHIISI 06pa60TKII BecbMa o6mn:puoll. ,nH<jlOpMa· •liB1 'ITO Bhi3BaHO· KaK 3Ba'lll

TenbHhlM 'IIICnOM He3aBIICHMbiX IlepeMeHHbiX B ¢yHK!tiiOiiMaX (Sa) - (SB), TaK B 6~nhmM_'" 

o6'beMoM ahl'lncneun:ll, aeo6xoAIIMbiX nn!lonpe.llenean:ll aaa'leanii STIIX -¢Y'uxnn:oaanbB ripu 

3anauaoll cn:cTeMe napaMeTpon. 

0AHaKo CymeCTBYIOT TaKH9 IIpeneiibHWe,cn:Tyannn:, KOrAa eTa 3ana'la cymeCTBeHBO 

ynpomaeTCSI1 H ¢yHKllllOHaHbl (5a)- (SB) MOryT 6b1Tb B HBHOM BHne BblpaJKeHbl 'lepe3 napa-
. ' (I) 

MeTpbl paccMaTpHBaeMoro. ypoBB!I u xopomo aaneCTeyro nnomallb npoBana •A 
0 

ua xpn:Boll 
/6,7/ E . . 

IlponyCKaHIIS! o CHll 3KCnepn:MeHTb1 npOBOnSITC!I B TaKHX YCDOBII!IX 
1 

'ITO nonyCTIIMO 

npeue6peJKeime BKnanoM B BeHB'IIIHbl P, P 'l' n:nu R ueilTpouoB, nornoTn:Bmn:xcg nocne 

paccestBII!11 TO 'IIICDO nornomeHHbiX uel!TpouoB B o6pa3ne onpenen!leTCSJ nornomeuneM B nap-

BOM CTOHKHOaeHHH: 

s 



p1 f :; (E6). :Sy(Eo) ( 1- e•HG(Eo) 

Eru :S(E0 ) 

Ea 

) dE
0

• 

3TO cnpaae,l1liliBO. a Cl'I}"taO npHMOHOHH!I TOBKUX ol5pa3l{Oa . ( Ho-.<< 1) ll: npii ycnoanlt 

(7) 

r >>·r y ll 

a cnrtae B:3MepeBH!I aaxaaTa neftTpoaon, HliB: r 12 >>>ry npa H3Mepeaaa pacce!IBHH. 

- B Tax cnyqaax, xorna Mo~no npenel5pe% HBTepljlepeHitneft nOTeHitnam.noro 1 n pesoaaB:caoro 
, • p p R - . /3,5/ C1> 
paCCO!IBBH, aOl'IH'IHHbl 1 , 1 T ll 1 MO~O Bblpa3HTb , 'lepe3 •A D H. napa-

MOTpbl yponnsr ,cneiXYlOmBM ol5paaoM: 

rne 
-ll) 

Df-T 

r. 
p = s y i 0 

1 o-r- D 

p = S ry •H G 
1 T O -r- e · T sp 

Ea ·(HD+JIT)Ci(E) 
=f[ 1 - e ].dE 

EC<l 

R =·S .r., Ol 
1 o- A r D 

(Sa) 
I 

·( •A0 > -·A(1> ) , 
Df-T T (SI5) 

(sa)" 

ITpoHMYmecTn.o ablpa~eBHit (Sa)- (Sa) oqenDnno: nl!lllb naa ·napaMe-rpa HoT/lil: ·r/ll 
. - 1) - . ' - 0 

axonHT n neHBI!OM anne 11epoa ~IIKHBto A (Ho· r;ll, ·r/ll) , npH'IOM nonpo5Hblo TaonHitbl 
/7/ . . D .. 0. . 

aToli ljlynKitBII noaaonHIOT rpaljJJI'IOCKJI pomaTb oopaTayro aanaqy, O,naaKo npnMoaoBI!o 

Tonx~ oopa:a~toa -naneKo- ne ncerna· nbaMolK.Iio, ~a..'aa M~oli CK~POCTII aal5opa ·nnljlopMruulll, 

a ycnonllst .nnst 

TaTopa •• 

r u .. r.y TOM ·oone~ BO. MOryT 113MOHHTbCSl no ~enaBHto SKCnepiiMOB-

B caHSn c aTnM aeooxonnMo pa:anuTne MeTo.non tiocTaToqno To'laoro .}":leTa. Mnoro

KpaTHblx aaaBMOitelicTaBll UeliTpO~oa C gnpaMH o6paana, 

npuonR~OHHblli UOAXOA K pCWOBRlO. STOll SaAa'IR Oblli ocym:eCTBliOH 
I 

/8/ 
npanepOM • 

B ocnone MOTOAB npanepa ne~T cne.nytomHe ocaoaHbte .nonymeBHst, noaaonH10m:He 

cymecTneano ynpocTRTb pac'leT nonpaaox na MnoroKpaTaoe BSaRMoneftCTaR.e nel1Tponon: 

1) PaC'IoT nposonRTCst nnst cnyqan, xorna pesonaacaoe B3aRMonoliCTnne ablpa~oTCs 
' - q• 

TOlibKO CHMMOTpH'IHblM 'lliOHOM a(E) = __:_n_ 
1+: X 

2 

nOTeanaam.ablM pacceHBReM npoaeoporaoTcn, a 

OTllOlibBO, Kalt C&MOCTOHTOlibHblli aljlljJOKTo 

\ 

, lliiTOpljlopeBUHOli MO~.ny p0301ill.HCHblM II 

UOTOBUI!aiibBOO'p&CCOHBHO paCCMilTpiiB&OTC!l 

2) npe.nnonara~Tcll, 'ITo nocno .Ka~oro nocnenyromero CT(l11JtBOBOBH!l B oi5paano 

3&Xa&TblaaeTC!l OQ~a II Ta ~e llOl'Ill BeliTpOBOa, T,e, 

6 

'\, 

't! 
·,;I 

• i 

(i 
I 

'l 
l 
j· 

j 

... ··,.,, 

rne 

·A<•> i-A<et
1
> =·N1> /·A<7'J , (s= 2, 3, •·•·) • 

{9) 

npaMeB!Ill nepaoe npennono~eBHe K ~HKitHonany (5a) a nonaraR 
S(E~ )= 1 , nony'IHM 

f: Ea E 1 H f: 
P =-L f dE

0 
f dE f df! fdz ,P(z,f1,·E,E

0
)=_:_y_A, 

r o -1 o r 
EC<l 

(10) 

A 
- cpemmg nnOTBOCTb CTonanoaet:B:JI a o15paa~te a HBTepaane aneprnl! ( E a , · ·:E"' ) • 

3Ty BOliH'IIIBy MO~HO 3aUHCaTb, a BHQO .CyMMbl no KpaTHOCTB CTOl'IKHOaelllii!: 

Ea 

i1) 
f 

EEC<l 

(a) 

·A = :S •A 
• = 1 

( 1- e·Ho(E) 

B 1 H 

dE I 

.J:> =J d:E0 f .dE f dfl. f dz 
E«l 0 • 1 0 

.(s= 2,3,4 •• o:) • 

'I' 
8

( z, 'f'• :.E,:·E
0

) 

Torna nonaoe 'IHcno nel!Tponoa, nornom:ennblx n oopaa~te nocne pacceHBHSI, npencTaange,._; 

cs cnenyrom:nl'd -~HK~tnoaanoM: 

r· ~ (s) 

p =21: :S •A • 
" r •=·2 

(11) 

Hcnol'Ib3ys BTopoe nonymenRe, Mo~ao Bblpa31!Tb cpe.na11e aenB'IIIBbl nonnoro nornomennn 
- (1) (2) 

Hl'III pacCeliHI!H nellTponoa ol5pasnoM 'lopes A , A n napaMeTpbi ypoaJJH H aan11caTb 

.nnn ~aKnuoaanon (5a)- (5a) cnenyromao npnonu~onabie abipa~eJJRH: 

( 1) 
(D) 

-.:!L A p - r --p 
1- A(1) 

-A<t> < •> < r .. 
(D) ·A ---r- --~ R = 

·AC2l 
1 - AIT> 

~(2) (D) 
rr T 

PT =y A<'Zl 
1- --:xfr> 

T 

rne p> 
COananaeT llli51 O.llliHII'IBOrO HCTO'IHI!Ka C llliOm&llblO 

7 

A<t> 
D • a A< 1>= N1> 

T Df-T 

(12) 

.A'l) 
T 



I. 

) ' 
-Taxoi! IIOAXOA K pemeHIUO 311Ail'IU CBOAHT. B IIB.WGM cnyqae. Bl>I'i!ICJIOH!Ie cpyHKnHOIIIlllOB 

{5a)·;:(5n}_K paC'lOTy- Cpe.t~Hell HIIOTHOCTH BTOpbiX CTOIIKIIOBOJmi!'A(2) 0 TB.K KBK OCTam,-
• I < ' ' 

II~Ie ·ae.nn'IHIIbt 0 BXOAIDI!Ile B • p 1 R3BOCTBLI •. nonylllelmSI, IIG)!{BliiHO B OCHOBO Bb!BOAB 

rrpn61imKeH~blX COOTHOmenHll (12), HlUGIOT 9BpRCT!''IOCKHll xapaKTep, R rrpeAOIILI rrpnMeJm

MQCTR 9TIIX Bblp8)!(9Jmll AIIH rrpaBUIILIIOii One!Dtn a4J<I>eKT8 MHOI'OKpaTHOI'O paCCGHHIIS! TpYAHO 

orrpeAOIIHTb arrpuopu • 
. \ . ' . ·, - -

CTp~rull no.r~xo.r~ K pemenRro aToll aa.r~a'lu ~6ecne'lnnaeTc·s: MOTOAOM MoHTe-Kapno, KOT~pb!ll • ' 
. . . /9 10/' . 
6blll DpRMGHeH, HarrpHMep, B pa60T8X ' • 0AH8KO npR 9TOM HCIIOIIL30BallHCb rrpocTellllllle 

. MOAR4JHK81IHH MOTOA8 1 . Tpe6yiOIIlHO ·3H8'1HTOIILHbiX 38Tp8T MBlllllllliOI'O Bp9M9Hlle npRMOHSie

MbiG B HBCTOIDI!Oll.·pa6oTe CIIOC06bl YBOIIII'IOIDIS! CTB.TIICTII'IGCKOll a¢<jleKTHBHOCTH MeTOAB 

MonTe-Kapno ll03BOIIS!IOT BeCbMa onepaTHBHO peallll30B8Tb aa 3BM allropl!TM Bbi'IIICIIOBRH 

4JyBKIIHOH81IOB (5a) -(5n). noaTOMY TO~Hb!G paC'Ie'l'bl MOI'yT lliHpOKO HCIIOilb30BaTbCH K8K 

All~·yTO'IHOHRH rrpn6nll)!{OHHbiX 3H~'IOHHii nap~MOTpOB yponuel!, Ta~ II AIIH llpHMOl! HHTep

np9-ranRH peayllbTaTon KOMnnexca ll3MopeHHll pacceHnl!u n. pa.r~nanuonuoro aaxnaTa nel!

Tp·ofion eyTeM pemeURH c¢opMYnHpOB8HHOll Bblllle. o6paTHOll 3a,[la'IB. B03MO)!{BOCTb IIOCTpoe

HliH. onepaTnnnoro anropHTMa oneHKn MeToAOM MonTe-Kapno ¢ynxnnonanon (5a)-(5n) 

cnll3ana n nepnyro O'lepeAb c TOM, 'ITO_Ann nnocxo-napannellbHbiX o6paanon, neaanncnMo 

OT BRAS CIIOKTp8 HCTO'IHHKa,_Bbi'IHCIIOHRe BK118A8 38 C'IOT nepnoro CTOnKHOBOHH~ nei!Tpo

HOB C HAP8MR 06pa3na IIOI'KO MO)!{OT 6b!Tb OCYIIIOCTBIIOHO 'll!CIIOHHbiM ·JUlTOI'pRpo~aHROM. 
~ . . ' . 

. B· TO )1{9 npeMH ,[18.)1{9 MH_ npeAGAbHO 6011blllllX TOillllllH o6pa3nOB0 rrpllMGHHeMbiX B 9KClle-

pRM9HTaX0 9TOT BJWB.A eyllleCTBGHOHe 3TO o6CTOHT91lb~TBO Cllll)!{aeT Tpe6onalmn K TO'IHQ-0 

. CTR paC'I.eTa B~lla,[la MHOI'OKpaTHbiX paccemmlt, KOTOpbtlt y)!{e OCyliiOCTBIIHeTCH C .IIOMOlllbiO 

'cTaTRCTH'IeCKRX llCllb!TanRll. TaKRM o6paaoM MeTOA MonTe-Kapno ncnollb3yeTcn JlllH Bbt'IR-

cneBRH .cne.r~yrotn:nx cjlyHKnnonanon: 

Ea EO I H 

P =· f dE S (E ,) f dE_ f <%< fdz l:y(E) ¢ ( z, p.,:E,:E
0
), 

D 0 0 • ' D. 
E«< ·. 0 -1. 0 

(13) 

rJte <( ( z. p.,:E~E 0 ) - nn~THOCTb IIOTOKa neliTpouon, npeTepnenmux no xpaliuel! Mepe o~no 

CTOIIKBOBemie B. o6pa'ane, YAOBIIeTBOpHeT ypanneunro, KOTOpoe MO>K.IIO nony'IHTb H3 (2) C 

rpaHR'IHbiMH yCJIOBHS!Mll ( 3): 
/ 

¢ ( z, p.. ·E, :.E ) =: 
·ll 0 

. s . • l:(E) E (J.? I . 

=...!.. r ;<•• >"""1L'dz'.{2,. I f dE'-Ia (E?·Jc%<'·gv(p.',:E',-p.~E)¢,.(z',p.',.E',.:·Eo):l+ (14). 
p. · · V 0 I · ·rfP · ' • 

+: S(E) f- -<•·•'l IcE> 
-- d z'-e p. 

(v). · -I< Eo> •' 
2,. I Ia (E)gv( l.•E 0t~i,lE)e 

p. )'(p.) v . 

8 

. ,. 

I 

I~ 

:)'!\, 
;./ 

·' 
' ;·~ 

·_,r, 

1,: 
.·_, 
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npliMGBOID!e MeTOAa N\OHTe-Kapno AIIH Bbl"lllCil9BRit cpyHKIIHOH~Ila (13), ,[la)!{e C HCII011b3o-
, . Ill/ . · 

nanneM anannTH!iecxoro ycpeAUeHRH CTallKIInaeTCit c THIIH'IHOll TPYJIHOCTI;>IO, KOTopast 

_cocTonT n ToM, 'ITO o6na=b onpe.!ieneanlt ¢y.uxnRn . S (-:E 0 ) , nennxoM 3axnro'laroma.lt pac

, .CMaTpRBaGMblll pe30BaBC, 3H8'1HTOilbHO npeBOCXOAHT OOil8CTb0 I',[IO cjlyrum;Hit llGHHOCTH gel!

TpOHOB. OTHOCHTGIILBO IIOI'IIOIIIGHHH IIOCIIO pacCeS!HiHI eyllleCTBaHHO OTIDl'IIIa OT Hyllll • 

'3Ta,nocnp.r~unn onpe.r~ensreTclt noaa.r~enHeM ¢yaxnRn 

Eo 
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f dp. f l:y(E) ¢ .. ( z, jL; :OE, :•E
0

) dz. 
-1 0 . . 

(IS) 

'B cnyqae, xor.r~a nnTepecyiOTCit noJ:IBbiM 'IHCIIOM paccerutBbiX ueliTpouon, · cooTneTCTBytolllalt. 
,f . ' 

4JYBK1Illlt IIGHHOCTII onpeAGJIS!eTCH CIIG.[IyiDmHM Bb!pa)!{GBHGM: 
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Q
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0
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0 ' 0 ' . 

TaxHM o6pa30M 0 eCJIR HO llpllBHMaTb BO BHHMaBRe IIOBG.UOBHO 4JyBKIIHl! IIOHHOCTH B paCcMaT

pnnae~OM ~HTepBane,aneprHli ll OCYIIIOCTBIIS!Tb Bb160pKy Ba'ISI!bllb!X auepi'Rll.HOliTPOHOB 

COOTBeTCTBGIDlO ClleKTpy HCTO'IIDlKa ·s( E 0 ) 1 TO IIOJtaBIIHIOIII8'll 'laCTb l!CTOplllt He 6yAeT 

e4J4JeKTRBHa AilS! CT8THCTH'IOCKOll OIIGHKH ¢yHKnHOHallOB (13) llnH (Sn). 0.t~Baxo, K8K BHAHO 

. ll3 . ( 15) U ( }6) t 4JYHKilRll ·neHBOCTB CBH3aHbl C IIJ!OTHOCTbiO IIOTOKa, R RX Bbi'IRCIIGHHe 3aAa

"18 CTOilb )!{e TPYAHan, Kax ll llCXOAHaS!. N\e)!{AY Te~, ecnn 6bl cpyHKIIHH llOHHOCTR Q (:E ) 
ll o, 

6blna H3BGCTBa, TO oneuxa ¢ynxnnouana (13) cnenacb 6bl K Bbl'IHCnennro llHTerpana 
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Ecu 

R Ban6onee a4J4JeKTRBBOa llCIIOilb30Banne MGTOAa N\oBTe-Kapno AIIH 9TOl! IIGIIR COCTOIIIIO 

6bl n· onelllCe MaTeMaTH'Iecxoro O)!{H.t~annsr cny'lalinoll neim'IH!Ihl G 

' cne.r~yrolllell ¢YHKIIHOll IIIIOTHOCTH: 
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pacnpe.r~eneunoli co 
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To'lnasr cjlyHKnnn nennocTR aanncnT xax OT TOilliiHBbl o6pa3nt;t, Kax Tax R OT napaMeT

pon nccneeyeMoro pe3oBanca. 

ECJIH AIIH o6pa3na Manoa TOIIIIIHBbl ( Hu0 .<< 1 ) ona RMeeT BRA 
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TO npn CO~mHX ToruiXH.IIax ¢Y'mtll.IISI llO.IIHOCTII MOX<eT HMeTb- JlBa M8JtCIIMyMa B JlOCTBraTb 

Mli.IIBMyMa s6nH3ll po3cl!ta.llcnoll: anopr11n, 'ITO caSI3ano c s03pacTa.lllloM )lonn noll:Tpo.llon, 
' / 

nornol!lOHIINX nocno paccosmna. 

HMIOCTpaitHOJl 8TOrO tPaJtTa MOlKOT"cnylKII"no pliC. 1, Ha .ltOTopOM npHBO)lO.IIO COIIo

CT8BnOHIIO 8JtCIIOpBMOHTal".b.IIOll B paCC'IHT8H.IIOll MOTOJlOM MonTe-KapiiO ¢y'Hitll.llll IlOHIIOCTH 

C'l"aocHTom.so · n~rnome.llll!l nollTpoaoa '~ o6pa~no Mn 55 
Jlllll ypos.ll!l 332 as, nonyq:oaablx 

rot · . 
-EonnnrepoM a KeanoTOM , a TaJtlKo pe3yn&TaTN namnx pacqoTos. (3xcnopnMonTam,;... 

.llbiO Jl8Hllb10 .. HopMl!pOBliHbl Ha nonay10 . IIIIOI!la)lb IIOA Jtpnsoi!: Q ( :E 
0 

) B l!RTopsano anop-

rnif 200-525 as)·. 

nma yseiiB'IOHIISI CTSTUCTB'IOCB:Oll a<J>4>eKTBBHOCTB MOTO)la MonTa-KapiiO B cny'laSIX0 

IlOAOCIIbiX paccMaTpBBliOMOMy, BblrOAIIO npliMOllllTb cnoco6 cyl!leCTseaaoll Bbl6opxa. ITpa 

8TOM.· CIIOCOCO ll8'18nh.llbl0 3Ha'IOHIIH aneprnll: nell:TpOHOB BbiCBpaiOTCSI .113 pacnpOAOIIOHIIH, 

611B3JtOro It ¢yHJti{BB IlOHHOCTH OTHOCBTOIIbHO OitOHHBSOMOrO ¢y.IIKIUIOII8IIS ( B Ham eM CJrY-

'IaO Q n (E)) • Ecnn YAS9TCSI IIOCTpO.IITb TaJtyJO ¢y.llltll.IIIO Q (E
0

) , ltOTOpan AOCTSTO'IIIO . . 

• XOpOWO OIIHCbiBaeT OCHOBllbiO OCOCOHHOCTH TO'IHOll ¢y'HitllBB llOH.IIOCTH Q 
11 

(:E•) H npB 

9TOM AOCTSTO'IHO llpOCTS Allll Bbi'IBCIIO.IIl!ll:, TO TaJtaH IlpHCIIBlKOHHaH ¢ynKitBil IlOIIHOCTH MOlKO'f 

Cbl"no HCII01Ib30BS!Ia AIIH opran.Haannn Cyl!leCTBO.IIHOll BbiCOpKB H8'1anh.llb!X snoprnll nell";' 

•TpOHOB. neliCTBBTOIIbHO, ¢y'mtitHOHSII (13) TOlKJl9CTBOHHhiM o6pa30M IlpBBOAHTCH lt CllOllYJO

IllOMy BH)Xy: 
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TorAa Bhl'IHCllOHHe MOTOAOM MonTe-Kapno aenn'IBHbl 

'IOCltOrO OlK.IIllSHHH Clly'l8llHOI! BOIIH'IH.IIbl 

EO I H 

P,. 

(20a) 

(206) 

CBOABTCH It OitOHltO MSTOMSTH
\ 

P,. = M 0 I R CE
0

) f d.E f dfl f dz :! ( E ) ¢ ( z, fl• :·E,.:·E
0

) I , 
. y .. (21) 

' 0 ·I 0 

llp.II'IO!-f Clly'l:SllllaH IIOJ>OMO~HSH -E
0 

pacnpOAOIIOH8 C IIIIOTHOC.TbiO BepO!!THOCTH (20a). 

IToci0m.xy B paCCMSTpHB80MblX 3SJlS'I~X OCHOBHOll a¢tjlaKT OIIpOAOllSieTCH HOCOIIbmHM 

'IHCIIOM CTOIIltHOBOHHll, rrpHMOHOHHO STOro CIIOCOCS BMOCTO C HCIIOIIb30BllliBOM yCllOBHbiX 
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\ 
/ 

. \ 

·aopoaTs:ocrell. np11 ono.IIKe cnyq:allnoll ¢yHJtiUut <fo,. II03BOlllleT nOCTpoHn. AOCTaTO'IHO 

ono~TBBHbll! an~~pHTM Bbl'IHCIIO.HBH_ ¢yHKnH~nil~oa (13) 11 (5a): ITpn noC-rpoos:nn xqin15nn

JKeruiol! ojly . .IIKnnn nons:ocTn OTHOCBTenhHO aaxsaTa noliTpono~ s ol5pa3Iie nocno paccemmn. 
. ' •. 

Olt83alla_Cb 1llS'IHOll CIIOllyiOma!l MO)lOnb IIOBOAOHH!I II!'liTPOIIOB B- IIIIOCltOM Clloe. 'ByJlOM 

c'lnTaT&; 'ITO noa;.,oabl ·MorYT pacrrpOCTPBIIBTbC!I BBYTPB ol5pa3na a#o_xTnanoll Toruxxa!U>i 

H* TO.'IbltO. BAOIIb OCB · Z B nonoJKHTOnhHOM H OTpHI{STOIIbHOM Harrp8BnOHHilX. 

B .rrponecco noponoca OT o.nnoll ·rpann'l.lloll uosepxaOCTn It uparnsononoJKHoll·_aco 

nell:Tponbl HCTO'IHlllt8 MoryT ncnbiTan. ae 15onee OAHoro CTonxaosenn!l 15o3 H3Menes:n!l na

·. rrpaB.IIOHB!I0 !Ip.II'IOM B pe3yJlhT8TO 'paccesmim"' anoprH!I BCOX HOliTPOHOB H3MOHIIOTcH Ha 

OJl.fiY H T'j lKO BoiiHqnny , pasayiO Cpe)lHOll norapHopMH'IOCXOll IIOTepe na CTOIIltltOBOHHO e 
Hoi!TpO!tLI, ne BblmeAmno na ol5pa3na, BCIINTb!BliiOT uon£ioe aayTpennoe ·OTpa~enne ~--

·. rpannne ol5pa3na, B cooTsOTCTann c TaJtoll. MOJ:J.em.IO rrpn15nnJKenaan nnOTnocn. k -Tb!X .. . 

CTOIIltHOB9HBll 'Pt (Eo) H BOpOaTHOC~ IIOriiOI!lOHH!I B k + ·1-oM CTonxnoaennn 

3ait.llmyTC!I CIIOAYJOI!lHM ol5pa30M: 
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CyMMHpyg BOIIH'IB.IIbl p k+l 

IJ;OHHOCTH: 

IIO k err 1 AO IIony'laeM rrpn15nniKonayiO · ojlyrumnro 
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Taxoe upellCT_aane.llllo npn15nnJKonnol! ¢y'HitllBH: n.eHHOCTB ol5naJ:J.a'eT salKllbiM csoii.CTBOM 

TO'IHOll opyHitllHB ItOHHOcTH0 a BMOHHO, 00 M81tCHMyM CMOI!lOH OT p0301t8HCHOll sneprBH B 

' cTopoay 1501Ibmnx sneprnll, n aTo cMel!lenne TOM· cymecTBonneo, 'I OM 6ollbmo Tollllill.llll 

o15paana n '1oM cnllbnee po3onancnoe ~acce!IH.IIo npeo15naAaOT·nall uornol!leHHeM, 

<l>yHKilHil 'Q (:E
0

) B IIPOAOI!b.IIOM ClfY'ISe 

n:ennocTB 

·11 

ry » r.. IIOpOXOAHT B TO'IfiYIO WHltil.IIIO 
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l; .y(:E 0 ) ·H•o{E ) 
Q (:E ) = ( 1 - e . o. ) • 

I(E
0

) 

B Bhlpa)KeiDUI (24) AnSI cpyHitllHH - Q(E 0 ) BXOAIIT ICSK napSMeTp B9lm'l11Ha II* , Bap:bHpyll 
' . 

JCOTo~y101 MO)KHO 6h!no 6u noA6npaTb aan6oneo IIOAXOJ:tmnyJO ·¢opMy Q (:E
0

) • 3aMOTHM, 

~ABSICOj 'ITO OTJCnOBeBHe . II* OT II · ne OXQ3hlB80T cym:eCTBallHOI'O BnHHBHll HB Scj>cj>eJC

THnHOCTb upHMeHeRUll npuonHEOBnoil ~HXURH IIOHHOCTH (24) AnSI c~meCTBOHHOil BhiOOpiCH 

H8'l8nhHhiX SHeprnil HOiiTPOHCB, TSK ICSX TBXOe OT~nOHOHHe CKOpee BnHSIOT.Ha a6CDniOTHhl9 

3Ba'lOHIISI . Q(:E 0) , '19M H8 'ee cpopM)', a B cj>opMynllX (20a) H ('206) OS:a BXOAHT B JIOpMH

pOBaHHOM BHAO. 

Taxaa JieKpnTH'lHOCTh JC H3MenennJO aenn'lnRM II* nosnonHe-r non:~>soaaTbca MeTa-· 

noM nono6HMX TpaeiTopnil c onaoil cj>yHJCuueA nenaocTu nns mnpoxoro naanasona Tonmun 

o6pasnoa. 3aMeTHM eme, ·'ITO npuCinn)KenaaH cj>ynKnnll neaxocTn OTHOCHTen:~>ao nornomexxa 

nocne paCCORHHSI OKa3h!DaeTCH OnH3Koil IC ~BXli~H liOHHOCTH OTH~HTOnhHO paCCORHBSI Hell-
. ' ' 

' ' . 
Tponoa o6pa3uOM, Jtorna r:'y>>. rn. , n nornolileBHe CTSHOBHTCH npeoCinanaJOmHM np.onec-

coM. 

npn H3,MepenHliX pannannonnoro 3?XBaTa .neiiTpOHOB nanCion:~>mne TPYAHOCTH .1!3-38 

MHOI'OitpaTHbiX B38HMOAOiiCTBHil B03HHKaJOT nllH H3y'leHHH pe30H8HCOB C rn » ·r.y • Jlns 

nux nonpanKa aa 3axaaT nocne pacceHHnH urpaeT cymecTaeaayJO pOnh, a npnMeHeHHe 

Ilu
1

~ 0,3) ·TOHKHX OCipa3QOB nenaeT axcnepHMeHT O'leH:b nnnTen:bHMM n Annexo ne 

acerna. B03MOlKHbiM H3-38 CKOpOCTH C'l9T8 AOTeKTOpa. 

HMenno Anll TaKoro cny'lasr HaMH Cihlna npnMeuena onncaanag Bhlme MeTOAHKa pac

'leTa nonpaBOK. nnl! onpeneneHBll napaMOTpOB nefiTpOUHhiX pe30HaHCOB liHHKa OhlnH npo

Aenanhl· H3Mepennsr nponycxanHll n pannanaoanoro saxaaTa c o6pa3naMu aecxollhxnx Ton
/12/ 

man 

napaMe~phl grn H r Ciwnu nony'leHbl MOTOAOM nnomaneil H3 H3Mepennil npo-

nycxaHnll. 

nnl! HaXOJKAOHHSI paAHaliHOHHOil WHpHHhl HCnOn:b30B8liOC:b CyMMapnoe 'lHCllO OTC'leTOB 

· {n, y) -AeTeKTopa no pesoaaacy 

ry <'> 
IN =--A ll(E 0 )<y( l+:C+:f ), 
I I r ')' D (25a) 

rna ll(E0 ~ 'lncno HefiTpoaoa, naAaJOmnx Ha o6pa3en; < y- acj>cj>eKTHBBOCTb peracTpannn 

{n,y) peaKliHH .AOTOK:z'OPOM; fy- nonpaBO'lHhlfi cpaKTOp, CBli3SHHhlil C a'axaaTOM HOfiTpo-

HOB B oopasne IlOCne paCCOSIHHH; f i.. r n < n ·- nonpaBO'lHhlfi cpaKTOp, CBSI3aHHhlil 
" r r • r . 

c perncTpannea neTexTopoM paccel!nnl! aefiTpoBoa, 

12 

\ ' 

Ha aKcnepnMeHTa nony'laeTCH aenH'lnna 

I N1 · ly Ol 
C =·--&-:-- =·-- A ( l+:f +·f) 7 

llCEhy r r " 
(256) 

ry o> 
II AASI R3Bil9'l9HRSI BElJIR'li!Rhl -y--. -·A , KOTOpaH nenocpeACTBOHHO H03BOASI9T HOHy'lHT:b 

r y , RylKHO onp~AenHT:b cjlaxTop £, • BTopoA nonpaao'll!hlil cj>axTop fn ne HyJKAaeTCll 

a cnenaan:~>noM pac'leTe. KaK yJKe yxa~hlaanoc:b Bhlme, f.y MOJKHO aafiTII pac'leTHbiM 
/8/ 

nyTeM C RCHOJI:b30BaHBOM pl!Aa AOnymeBHil, ltaK B paCiOTe npanepa , ann, oonee CTpOro, 

MeTo~oM MoHTe-Kapno. 

(2') 

. <n 
B Ta6nnne 1 npaaeneuhl pe3yn:~>TaThl pac'leTa MeTOAOM MouTe-Kapno aenu'ln~ P 

p II P., , xapaxTepn3yJOmnx aeposrrnocTH aaxaaTa HefiTpono,a .a nepaoM, BTopoM u a 

nJOCiOM, KpOMe nepJ:OrO, CTOnKHOBBHHliX. B nepBOM CTOnone AaHhl npenaapHTOnhHbie 3Ha'le

HHSI napaMeTpOB, BCnOn:b30BaHHhl9 B paC'leTe, C IlOMOm:biO BOnH'lHH p( 
1
) II p 0 CihiAH 

onpeAeneHhl aenH'lHHhl ( f y )M •• JC P n I ,p< 
1
l , npaaenenawe a mecTOM CTonoue ;rao-

nHllbi 1. nnsr cpaBHOHHll B TOfi JKe Tatlnune AaHhl 3Ha'lBHHll STOfi JKe nonpaBKH ( f ) , 
/8/ y D 

paCC'lHTaHHbiO na ocnoaanan pa60Tbl npanepa ' • B nocnenHeM CTonone AaHbl 3Ha'lenul! 

C axcn' nony'leHHbie npu naMepennu paAnanuoaaoro 3axnaTa neilTponoa a pesoaaacax 

liHHKa. 

CpaaaeHHe aenn•mn fy , nony'leBnhiX npK pac'leTe pa3HbiMH MeToAaMn, noKa3hiaaeT, 

'ITO OHH 0 B OCHOBHOM 0 YAOBllOTBOpHTen:bHO CornacyJOTCll MO:lKAY COOOfi, OAH8KO npn O!JA:b-

WHX TOHmi!HaX OOpa3flOB AAll pe30H8HCa 530 SB 3Ha'IOHHSI ( fy ) II ( f ) D O"'OHb CHn:bHO 
. , ' M •• J(. 

pacxonsrrcll. Onaoll 113 B03MO:lKHbiX npn'lun TaKoro pa3nornacuH Morna Oh!Tb To, 'iTO a pa-
/8/ 

oOTe He y'lHThraaeTCSI unTepcjlepeanull. 

nnsr npoaepKH Ob!HH npoaenenh! AOnOnBHTOn:bHhle pSC'lOTbl MOTOAOM MoHTe-Kapno 

AAH peaonanca 530 sa, K3 KoTophlx 6wna ncxnJO'leHa HHTepcjlepeanusr peaoaancaoro n noTea
Ol 

unan:~>aoro pacceHHuil. Taxoe H3Meaenne npaKTH'leCKH He noanul!Ho na aenH'lHHy P (2% 
20 ' 2 

Anll TonmHHbl otlpasna 64•10 l!AICM H MOHbme - AAH Cionee TOHKHX oopa3Il0B), HO IlpH

BOAO X YMOHbWOHHIO p<
2
J. na 8-10% Anll acex Tonmua. B cnyqae, Korna J?PJ I p< 1>> 0,5, 

STO cymeCTBOHHO MOHliOT nonpaBKY, KaK 9TO BHAHO H3 cpOpMyllhl ( 12) • B STOll. CBSI3H Cne

AYOT OTMeTHTb 0 'ITO npH nepexone K oonee BhiCOKHN SHeprHliM, ~Ae pon:b HHTepcpepeHilHH 

CTaHOBHTCH CymeCTBOHHOfi, HCHOn:b30Banne nonpaBKH ( fy ) D 6yAeT BOoome H~KOppeKTHO, 

BnnHHne HnTep.pepeannn o6"&l!CHHeT npnMepao nonoanay pacxoJKAennll MBJKAY ( f J 
·Y M •• J(. 

II ( f y ) D • a OCTallbHOe, B03MO:lKHO, CBB3aHO c ApyrnMH npnonnJKeHHSIMH. nnl! oneHKH 

'lYBCTBHTOnhHOCTH nonpaBKH 
1
f.y K upHHl!ThiM napaMeTpaM pe30HaHCia tlbinH IlpOBOAOHbl 

paC'lOThl no MOTOAY MoHTe-Kapno npu B3MeneB'HbiX BOllH'lHHax gT., unu r y • nnH 

pesoaaaca 530 <>B yaennqeaae gl'., na 20% npaKTH'lBCKH He IlOBlllll!HO Ha p(ll 
, K8K 

H cnenoaano O:lKHAaTb B cnyqae r, >> r y , a P, yaenH'lHllaCb AAll BCBX TOlllllHH B TaKOM 
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lKO OTJIOWO!Illll. TaKBM oop_aaoM,' nonpasxa ll,.'l51 C1Iy>lllll r., >>T y MOlKeT_ OD:OIIBBBTbCll nnsr 

OlliiOrO 311B'IOHBS! napaMeTpB gf'., _, a nOC1IOllYlOIIlHO llpBOnBlKOHBll MOlKIIO ll01IBTb0 BCXo

llll l!3 yxa3allnoll aasncnMOCTii fy OT gf'., • Eme Monee 'Q'BCTBnTem.sa senn'UUUI no-. 

npaBKB lt napuannn ['')' • -npu YB91IH'lOIIBII [' y ll1lH TOrO lKO pa30HaJIC8 sa. 30% ( y 

YMOIIbmBJiaCb na 3% 'll1Ill oopaana T01IIIliiiiOll 5,8 •10
20 

SIJJ.ICM
2 a na 8% - ll1Ill oopaana 

' 20 2 ' . 
TO!fllliiiiOll 64•10 HllfCM • npliMapiiO Telt lKO MOHlieTcll f y Allll p930H8liCil 226 38

1 

y ltOTOporo £'., · ~. 2 f' y • 

3TH poayiibTOTbl n03BOlllllOT CJ:IOJiaTb BbiBOll0 'ITO nOBTOpllbiO pAC'lOTbl nonp.aBKU (}' 

MOTOllOM MoHT~Kapll01 CBSI3811Hbl0 C YTO'lBO.IIl!OM napaMOTpOB0 B 601IbWIIIICTBO Cny'IBOB 

IIEl nOTpe6yiOTCsr. HaMepeiiBe BOllii'IUIIbl ~C SKCil Jl1Ill OOp83IlOB p113110il T01IIIlBHbl 1103BOll5leT 

llpOBOCTU CpaBHOIIBO paC'lOTHOll II 3KCIIOpUMOHTe1IbHOll nonpeBOKo Jlna YMOIIbWOHBll ~llHllliHll 

OWBOKII B ·C BKCn 1 CBli381IIIOil C IIOTO'lBOCTliMH B onpeneneliBK ll(E)! }' 1 YAOOHOO 

npOBOAIITh CpeB.HOIIIIO C COOTBOTCTBYIOIIll!!l.m peC'IOTHbiMH BOIIH"'IIIISMU OTHOWOHBil 

·C axcn (H1 ) I •C :axcn ( H ,) , nony'lOIIIIbiX A11SI o6paanos paanoll TOlliilllllbl. Kax cneeye-r 

113 (256), 3TO OTHOWOHIIO 110 COllOPlK.IIT nOTOKS II acp.peKTIIBHOCTII AeTOKTOp8 0 PeC'IeTIIbiO 

BOIIB'IBHbl C MK II C D MoryT ObiTh nOllY'lallbl COOTBOTCTBOIIHO B BllllO 

(I) 

·CM •• JC !' [ 1+:( 11 +:( fy )M.-K. ) 

(I) 
·C D = P [ 1 +: ( 

11 
+ ( f y ) D ) • 

'(26) 

(27) 

He pile. 2 npiiBOAOHbi peC'IOTHbiO KpiiBbiO OTHOWOHBil C(H
1 

)/ C (H
1

) A1lli pe30HBHCOB 

226 BB II 530 SB, rlle •C(H 1 ) COOTBOTCTBYOT MBHBM81lhiiOil T01IIlliiHO B3MOpOBHOrO oopaa

Illl. Cnnownble KpiiBble paCC'IIITanbl MOTOAOM MonTe-Kapno, nynKTIIPIIbto - no .llpanepy. 

Ha TOM lKO pHCYHKO HSIIOCOHbl SKC110pBMOHTe1lhllb10 TO'IKH Jl1lSI COOTBOTCTBYIOIIIBX T01lllliiH 

o6paanos. 

nerKO BH/lOTh, "'TO Jlllli p030HBHC8 530 351 /l1Ili KOTOporo 3HS'IOIIHSI f }' CBIIbiiO 

pecXO/lliTCH, :axcnepHMOHTilllhHeSI TO"!Ka xopowo cornacyOTcsr c pec"!eToM MOTO!lOM MonTe

Kapno. 

3To HBnliOTCH no!lTBeplK!lenneM Toro, 'ITO MOTO/l MonTe-Kapno llBOT naAOlK.IIbte 

pe3y1lhTBTbl /llllKO B cny'lae OOilhWHX T01llllBH o6pa3ItOB B peaonancax c rn >> ·ry . rile 

IIOJipaBKS O'lOHh BOJIIIKB. 

npHMOHOHIIO STOrO MOTO/lll n03B01lliT nO/lHliTh TO'lHOCTb H3MOpOHIIH PlllllllllliiOHHOrO 

aaxnaTa neilTponos. 
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napaMeTPhl H ~ p t> • c • 
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0,0073(3) o,oo745(3I)o,o27 0,028 
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0,!!6(4) 0,!24(4) o,II4 O,III 

0,4!9(!0) 0,475(!2) 
. . + 

0,22~ 0,!87.2,4!~~33 

I,I2(3) !,38(3) 0,345 0,33 

!,46(4) !,87(5) o,374. 

0,00!7!(6) 0,00!75(6) 0,056 0,05 

0,0208(8) 0,0220(4) o,I76 o,22 o,264:,o,04 

0,0320(6) 0,0340(6) 0,225 0,28 

0,!90(3) 0,250(4) 0,56 o,58 

0,209(3) 0,2890(4) 0,62 0,6! I,2s!:o,20. 

0,542(!2) !,04(24~ I,I9 0,87 

!,!57(39) 4,32(!6) 2,92 0,96 7,o!I,O 

!,37(5) 5,90(27) 3,43 0,96 

'; .. L 
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Pac, 2.- Pac'leTBble KpHEible C(H 1 )/C(H 1) anst pesoaaacon 
nl!axa 226 an (xpanble 1) n 530 an (xpnnhie 2). 
CnnoWHbie KpHBbie paCC'lHTSBbl MeTOAOM MoaTe-Kapno , 
nyHKTHpable - no Dpanepy/8/, · 
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