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Be~wee aay~ao-uccnenoBSTe~cxoe y~pe~eHue: 

MOCROBCRHI KR&eHepH~HS~eCKHI KRCTHTYT 

3a~a nHCCepTSUHH COCTOBTC~ " " !977 rona 
B " " ~COB HS sace~Hir!H cneuaa~HSBpOBSHHOro COBeTa npH 
~a60paTOpHH ~nepHHX npo6JieM 06-!,enzHeHHOrO HHCTHTYTS rutepHHX 
BCC~eUOBSHHft, r.~6Ha, MOCROBCKOI OMSCTH. 

ABTo~paT pasocnaa " " I977 rona. 
C nBCCepTSUHel MOZHO OSBBKOMBT~C~ B 6B6~0TeKe OHRH. 

Ylmll:lti CFXPEI'APb CIM.UfAJIH3HPOBAHHOI'O COBEI'A 
KSHnBnBT <PifSBKo-MSTeMST~eCRHX HSYK 

!0. A. EATYCOB 

I. OH!lliE XAPARTEPI.fCTHKI.f PAID'ill 

~ccepTa~ o6o6maeT pesy~TaTu ucc~enc 
0~830BSHM BTOp~HUX 'ISCTl!U B flfJ-B38HMO.JtE 
I -71. SKcnepHMeHTH, Bomenmue B ocHoBy HacTc 
HBRRDTC~ 'ISCTbD nporpaMMU CHCTeMSTH~eCKHX HC 
CTBHA fi--MeSOHOB c HMIIY~COM 5 raB/c c HYlU 
~eMUX Ha MeTpoBoa nponaHOBOI nysupbKOBOa 
rutepaux npo6JieM Ol.fHH. 

B HSCTO~ee Bpe~ HS BCeX Kpynaux YCKOJ 
r~SBHUX Hanpa~eHHa ~H3HKB BUCOKHX SHeprua r, 

OeCCOB MHO~CTBeHHOrO po~eHKR ~aCTJ!U, Pesy~ 
B38HMO.JteacTB.H~ fJ -MeSOHOB C npOTOHSI'tlH nOK8 
HMny~Ce HSJieTSll!lero n.HOHa ,....2 faB/c OKOJIO 'i 
BSaBMoneacTBH~ cocTaBJIRDT aeynpyrue npooeccti 
C yBeJI~eHHeM 8HeprB.H nepB.H~X ~SCTHO. 

llp.H 8TOM BeCbMa SHS'IHTe~Ha~ no~ 8THX 
,JtaeTC~ MHO&eCTBeHHHM pozneHBeM He!Tpa~HUX ~ 
HO fl

0 
-MeSOHOB) • 

Meany TeM aKcnepBMeHTa~HHe nBHHHe o np 
ro 06pa30BSHM HeitrPa~HHX 'ISCT.HO, HSKOWieHH 
HCCJieltOBSHHA (I970r.), 6HJIB BeCbMa CRYnHHMH• 
•sy~eHHe yRasaHHHX npooeccoB npencTa~ocb 

0,W.H. .HS BHTepeCHHX BOnpoCOB ~BSHKH MHO 
C~SSH C BOSMOZHOCTbD 06Hapy&eHM MBCWTS6HO
B pacnpeneJieHHHX no MHO&eCTBeHHOCTB BTOp~ 
RH SpeHaR MHOrHMB SBTOpaMH BHTeHCKBHO HSY~SJI 
HHJa,ceHa-_O~eceaa ( KNO -cReA.IrKRr): < n > Pn = ~ 
r,ne < n) B Pn - cpe~ MHO&eCTBeHHOCTb B ll 
HM n -'ISCT.HO. 

BBn <PYHKOBA 'f • 0 aBTOpaMB < KNO 
K HS~a~ HSWHX BCC~e,JtOBSHBI cpy~ 'f onp 
HS OCHOlle annpoKCHMSUHH 9KCnepBMeHTa~HHX pa 
&eCTBeHHOCTB SS~HHHX ~SCTBO, ilO~'IeHHHe ~ 
B, KSR npaB~O, CO~epzaT He MeHee ~X CB060 
OTaocBT~Ho cpyHKOHH () (cymecTBeHHoA npu 
HBKSKHX HCC~e,JtOBSHBI ll006me He npOHSBO~OCb 
onpeneJieHue 'f B () MJr pacnpeneJieHBI no 
HHX 'ISCTHO, a TSKKe no MHOZeCTBeHHOCT.H sapaz 

xou ~anaaoae aaepruu npe~crasnnercn HHTepec 
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I. OH@E;'XAPAKTEPliCTliKI1 PAEO'IH 

~ccepTaUKH o6o6maeT pesy~TaTH ncc~enoBaHHH MHomecTBeHHoro 
o~a50B8HIDI BTOpH'lHHX '18CTHU B flfJ-Bsa:ID.ione~CTBH.IIX npn 5 TaB/c 
I -71. 3KcnepHMeHTll0 Bome,I!JIIne B ocHOBY HacTOHIIleii nnccepTamm, 
~en 'laCTD~ nporpaMMH cncTeMBTn'lecKnx ncc~enoBaHnii BsaHMoneH
CTBHii fi::..MeSOHOB c· HMUY.in.COM 5 raB/C c HYMOH8MH H sotiJar.m, ·BWO~
HHeMUX H8 MeTpOBOH nponaHOBOft nysup~KOBOii K8Mepe-~6opaTOpliH 
M8pHUX npo6~eM 0Wlli. .. 

.B-HaCTOHIIle~ BpeMR Ha Bcex KpynHHx ycKopnTe~ MHpa onHHM ns 
r~aBHHX HanpaMeHHii i{lnsHKH Bucoitni' aHeprHii smmieTcH nsy.Ie1me npo
neccoB MHOEeCTB8HHOrO p0En8HRH '18CTHU. Pesy~TBTH HCC~enoBBHHR 
B58l!MOneiiCTBHH fJ -M850HOB C npOTOH8Mll ITOK8S8~R, 'ITO yifre npH 
HMDY~ce Ha~eTa~ero nnoHa ~2 raB/c oKo~o-70% no~oro ce'leHHR 
BsaHMoneiicTBRH cocTaBnHDT Heynpyrne nponeccu, n HX no~ pacTeT 
C yBe~JilleHHeM 8HeprHH nepBli'IHUX '18CTHU. 

ITpn aTOM BeCDMB sHaqnTe~HaH no~ aTHX nponeccoB conpoBoE
naeTCH MHOEeC'l'B8HHUM p0En8HH8M Hel'rpa~HUX "i8CTmi (npe.HMYmecTBeH
HO fl 0 

-MeSOHOB) • 
Mel!tlzy TeM aKcnepHM8HTa~1me naHHUe 0 nponeccax MHOlleCTBemio

ro o6pasoBaHHH Heii'l'pa~HHX 'lacTnn, HaKoMeHHUe· K Ha'la~ Hamnx 
HCC~enoBaHHii (I970r.), · 6wm B8CDM8 CKYnHHMll•. B CBRSH C 8Tl!M 
•sy'leHHe YK8~8HHHX nponeccoB npencT8~0CD 8KTY8~HOA sanaqeft.· 

0~~ liS HHTepeCHUX BOllpoCOB i{JBSHKH MHOEeCTB8HHHX nponeCCOB 
CBH38H C BOSMOEHOCTDD 06Hapyll:eHBR M8CWT86HO-HHB8pli8HTHHX cBOiiCTB 
B pacnpeneneHHax ITO MHOzSCTB8HHOCTB BTOpB'IHHX "i8CTHUe .C 8TOft TO"i• 
KB speKBR MHOrHMH 8BTOpaMR HHT8HCHBHO·HSY'l8nOCD COOTHOW8HH8 Ko6H
Hlw.ceHa-:_0JreceH8 ( KNO -cxeiJIHHr): < n > Pn. = 'f(< if>) [1 + 0 (< /z >) J , 
rne < n) H R,_ - CpenHRfi MHOEeCTB8HHOCTD H BepoHTHOCTD o6p850B8- . 
KBR · n -"i8CTHU. 

BHn i{lyHRUHA 1./J . H 0 8BTOp8MH · ( K.NO) Re npencK85UB8~CH. 
K · aa"ia~ Hamnx :accnenoBBRHA ifJYHKnBR 'f · onpenewacD TO~Ko 
R8 OCROBe annpOKCHMBUHH 8KCnepHM8HT8~HUX pacnpeneneRBJ!: no MHo
&eCTB8HHOCTH saPfilleHHUX -qacT:an. ITo~qeHHUe ifJYHKUHH pasaoo6pasHH 
II, K8R npaBHJIO, CO,!tepxaT Re MeRee JU!YX CB060;11,HHX napaMeTpoB. 
0THOCHT8~HO i{JyHIUlHl! 0 . (cymeCTB8HHOJ!: npl! H8BHCOKHX 8Heprnmc) 

_RIIK8KHX HCCnenoBaHHI B006me He npOHSBOnHJIOCD. UnenoBaTe~HO, 
onpenene~me if n 0 lJ)ISI pacnpeneneHHS!: no noJIHOMY q:ac~ BTOpii'l
HHX·qacTnn, 8 T8K&e-nO-MHOX8CTB8HHOCTH sapnxeHHUX "i8CTHU B mnpo-· 
xou ,~tHanasoae aHeprnn npe,~tCTaBHReTCR RHTepecHoa_sa,~taqea. 

Ohe,l!~:.,0:!:-H .. !~ · tmcmryT 

aJlepu!c-:7.: ·r:.crJw}lonaad 
_ 6~15J1{11CFfEKA 
---~~~~~~-------



0LliDJM H3 HaHClOJiee IIJIOLlOTBOpHUX MeT<)nOB B H3ytJeHH:II npouecCOB 

N:IIOJKeCTBeHIIOrO Oelpa30BaHH.fl 'IaCTI!n .fiBHJICJI pa3BllTHll B paelOTaX pJIJ~a 

COBeTCRHX H 3apyel~llllillX TeOpeTl~lWB TaR Ha3lmaeMU.ii "HHRJIJ0311BHU.ii" 

no:nxou. R HCCJien,onamm yRa3annux npoueccon. On H03BOJIHJI oelnapyxnn:& 

cymecTBeunue o6I!U'Ie 3aRonoMepHocTH :rvm 60JIE.moro :RJJacca a:npon-a:n.,

ponHux B38MMOIJ.e.iicTBHii THna a-t-o~c+ .... n mHportoM .!Ulana3one ~mep
ruii. 

HaW.ll T8KlKe BIDIOJIII.fiJil!C:b HCCJI8Il0B8Hll.fl B STOM HarrpaBJieHl!ll H 
. ' 0 " 

IIOJIY'Ie!IH HOBHe Il,aHHHe 0 rrpouecce fl-p ~ fT + · · · 6um1 
Of,OpMyJiupyeM Tenep:& OCHOB!lble UeJIH pe<l;epnpyeMOH ll,l!CCepTaUROH-

. . 
HOii paelOTU: 

- pa3pac50TR9 MeTOilHRH l!3MepeHHJI llapu;rraJIE.HllX CetJeHHU peaKUHH 

rr; ~ ftT-tn1J-_ + (2, 3, 4 J ff o · <n 
n-p ~ rw+n+tl_1J_ -t- (1' z' 3) fio . .. (2) 

rrpu 5 rsB 11 o~pe~eJienne nTnx ceqenHfi; 

- IIOJIY'IeHHe HOJIHOro Hac5opa napUHaJIE.HHX ce'leHHH peaRUHH 

np~N+n_rr-rn+rr1:-rn0 fi 0 ., (3) 

rne N- HYRJIOH,n.,..,n_,no -'IHCJIO n~rr-t;no- Me30HOB; 

- rroJiy'!enne u anaJI~s pacnpeneJieuun no l::JHC.riy fi.-t; JJ- n 
0 . . 

fl -'Me30HOB, a T9RlKe no nOJIHOMY 'lHCJiy BTOpll'lHLIX n=n++n-'-t-no+1 
n· 38p.fllKe!IHh!X l::J8CTI!n n1;h ;. 

_;. auanH3 pacnpeD.eJieHHfi no n H no nch 113 flfJ -B38IIJMOIJ.efi

CTBllfi npn aneprHRx (5-40) rsB n · (5-205) rsB cooTneTcTnenno; na 

OCllODe 3Toro. anaJIH3a ycTaHOBJieH.lle BHD.a qzyHRUHR 'f H 0 1l,JI.fi 

cooTHoiUeHM KNO ; 
- l!CCJieli,OB8HRe HH:RJJKl3llBHOfi peaRUllH 

- ' 0 
11 f --"? fl -t- • • • . (4) 

B pe3yJI:&T8Te OpOCMOTpa OROJIO 230000 CTepeocpoTorpa~llfi 6HJIO 

OTOClpaHO H oelpa60T8HO: OROJJO I600 'IeTupeXJ!Yti8BUX COClliTllfi C .li.BYMII 

n TpeMH raMMa-RBaHTaMl! c ueJIE.~ HccJienoBaHHR npoueccon•(I) u (2); 
OROJIO 40C0 COClHTHll C 0, 2, 4 U 6 38p.HlKeHHUMll tJaCTHU8Mll·H li.BYMII 

HJIU TpeM.!I rarJJMa-RBanTaMll 1l,JI.fi IICCJie~oBaHl!JI npouecca (4). 

Pe3yJIE.T8Tll STl!X HCCJie.QOBaHU.ii .fiBJJnDTp.fl OCHOBOH H8CTOJlll!efi 

IJ,llCCepTaUHH. 

0CHOBH!le pe3yJIE.TaTU IICCJI8Il0B8HU.fl ClhlJill npeiJ.CTaBJieHll. 118 MelKil,y

UapOJJ.IIUX J:onrpepeHI.lUliX no rpll3llRe BllCORl!X aneprllll B JlOHIJ.OHe (I974r.) 
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ll B TelHJIHCll (I976r.), a T8RlKe ony6JIHROB8Hll B lKj'pHaJie "FJJ.epna.rr 

qJll3lfi\8" H B BHLle npenpHHTOB ll COOc5meHHll 0llffi1 (7 nyelJIHRaUHii) • 

.fuiccepTaUll.fl COCTOllT H3 BBell,eHH.fl• HJITH rJiaB ll 3aRJ!IoqellllJI. 

IT. RPATKOE CO.I!EP!:AHME ,!UiCCEPTAIJtill 

Bo BBeAeHHH A8H Rp8TKHH Oc530p OCHOBHUX MeTOA~B HCCJieiJ.OBaHlli 

MHOrotJaCT~HHx.npoueccon H nocTaHOBRa nonpoca. 

llepB8JI rJiaBa nOCB.fiiDaeTCJI MeTOli,Hl::JeCKHM HCCJI8li,OB8HH.HM: 

a) B neil ll,aeTC.fl KpaTKOe OnHcanHe MeTpOBOii nponaHOBOH HY3llpE.KOBOH 

KaMepH .IDlii OMHI1 B MarHHTHOM noJie, cxer.ru MarHHTHoro RaHaJia, cpop

MHPYIOillero nyttoK fi--Me30HOB c ,.l'IMHYJII>COM 5 TaB/c na CHHx:p~a3oTpo
ne JIB3 0ID111, CHCTeMH oelpaelOTKH qlHJI:&MOBOii HHqJOpMaUHH, HOJIYl::JeHHOH 

c noMOmE.~ numeyRa3aHHOii ycTaHOBRH; 

6) OnpeneJieHl!e napUHaJI:&HUX CetJeHHii peaKUllll (I) II (2) C OOMOil!E.~ 
nponaHOBOii RaMepll cpeli,HHX pa3MepOB ll3-38 OTIJOCHTeJIE.HO HeBUCOKOll 

acpcpeRTl!BHOCTll perl!QTpaUHii p -RBaHTOB ,Tpe6yeT pa3p8c50TRH COOT

BeTCTBYIOillefi (necTaHll,apTHOH) MeTOD.llRH. )LIDI pemeHH.fl STO:fi 3aiJ.al::JH .6UJI 

BUHOJIHeH 3H8tJHTeJIE.Hull o&beM MeTOli,Hl::JeCRHX HCC~eli,OBaHH:fi, HMeBIHHX 

ueJIE.~ HaXOXD.eHHe aqcpeRTHBHOCTH perHCTpaUHH COClUTE:fi, MOli,8JII!pOB8-

HHe pas~Httnux xapaRTepHCTHR peaRUHH, ycTaHoBJienHe RPI!TepHeB oTClo-

p a 1VUI RHHeMaTH'leCROH HIJ.eHTHqJHR8UHH COClllTHH, llHll,e~enne B3aHMOD.e.ii-. /27 . ' 
CTBH.ii 1T-:.Me30H9 C Jlll,pOM yr~epoll,a H T.n. • Bee BHmenepetJHCJieH-

Hlle HCCJieiJ.OBaHHJI nou.poelno.onucanu B nepnoii rJiaBe D.HccepTaUHH. 

BTopaJI rJialla OOCB.fiiDB8TCJI oreneJieH~ napUH8JI:&HUX Cel::JeHllfi 

8C~3HBHUX peaRUHfi (I) II (2)/2 • 
YcJIOBH.fl namero ai{cnepHMeHTa (cpeii.H.fi.fl acpcpeRTHBHO_CTE. perHcTpa

UHH f -KB8HTOB ~ . I5%) He ll03BO.ruim ll ClOJI:&IDHHCTBe CJiy'laeB BU

.IJ.eJIRTE. OT.IJ.e.JI:&HUe R9119JIH pea.KIU!tl (I), (2) o lfeCMOTpll Ha 3TO 1 MBTO~OU 
KHH8M8TH'I8CROH Hll,eHTHqJHR9UHH R9HaJIOB pea.KUHil MOlfJIO C YII.OBJieT

BOpi!TeJIE.HOH TO~HOCT:&D onpeneJIHTE. napUHaJI:&HUe. Ce'leHH.fl peaRUHH (2) 
If (3). .1l.rul 8TO! ueJIH HCHOJiE.3Y~TC.fl pe3yJI:&T9Tll RHHeMaTH'ieCROfi HD.eH

THqJHRaUHH COClUTldi C ytJeTOM BepORTHOCTefl . ·'fi,j . TOrO, 'ITO B IJ.aH

HllX YCJIOBHJIX COClHTHe ~ -ro R9H9JI9 pe9RUHH Y~OBJieTBOPJ{eT J -oil 

rHllOTese 0 KOHe'lHOM COCTOJIHHHo HeH3BeCTHlle Ce'leHHR onpell,eJIJIJIRCE. 

nyTeM pemeHHR CHCTeMH ypaBHeHHA, ROTOpUe CB.fl3llB9DT ROJIH'ieCTBO 

coelUTH!, Yli.OBJieTBOPJ!DmMX nponep.HeMoll rnnoTese, c ceqennRMH H c 

8qJcpeRTHBHOCTJIMH perHCTp8UHH COClHTH! HCCJiell,yeUHX R9H9JIOB pe8RUHE, 

a T8Rllte C BepORTHOCTJIMH pi,j . 
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Ceqemta onpe.IIeJISIJIHCb Ha CRCTeMU 19 ypaBHeHnlt c 8 iieRaBecxilu-
MH napaMeTp8MH nYTeM-pemeHHR CHCTeMU MeTO~OM H8llMeHl>IDHX KBanpaTOB 
Ha SBM ID(:M-:.6. Pemem~e xapmTepHayeTCR aHatJCHHeM - ;{2 =8,1; ·
Peay,m,TaTlCnpne~eHH B·Ta6mme I~ 

Ta6mma I. · -- .:• 

KoHe'IHoe ' . 6(MoH)· 'Koiie'<moe 6(M_0,~) COCTO.mtife' -< COCTOJIHHe .: .. 

p rr+n-n-11° I,84_±0,29 n n-t-n+fJ yz; no I 2I+D 23 '". , - , 
2tr I,I?_±0,23 

-
.. 2fi 0 

·• 0 ?6+0 'I9 - 3fl0 o, ?8_±0, I4-· ' - ' .-·-. ' .. . . ·~-.-

4 "'0 fl· 0,08_±0,05 3f!o 0;2I±0~06 

Ilo.ny'leH!JH_e ce'!EmHR HOpMHpOBaHH Ha nomwe ce'leHHR np~eccoB 
(I) __ H (2), HSMepeHHHe C llOMOil!l>IO MeTpOBOii: BOltOpO~OiJ: nyaHpl>KOBOii: 
KaMe pH ~3 O_w.m,. . . - - .. , - - ·-- -

TpeT~ rnaBa llOCBRmaeTCR HCCReltOB8HHIO peaKUHH (3) npH SHe~ 
rHH 5 raB t: - . ' - · _ .. " ;- -

Ha OCHOBe COBM9CTHOrO 8H8JIH38-~8HHHX 0 napuzaJil>HilX C9'19HHR~ 
_ flp_ -B38HMOlt9iJ:CTBHiJ: KBK npH 5 raB/c 0 TBK H npH 6JIH3KHX SHaqeH~-. 
JiX .HMilj'JibCOB H npHMeHeH.HR CT8'l:HCTH'I9CKOiJ: H30CllHH-H938BHCHMOii: -
M0~9JIH BnepBHe 6HJI llOJIYli9H Ha6op.napUH8.7II>HilX C9'19HHA, TOITOJIOrH-

' 0 - - I 
'leCKHX C9'19HBA _6n JI ce..JeH.Hii: 06paSOB8HHR no - fl -MeSOHOB biZ ; ch . ___ -- o 
nJIR.peaKUHH _(3). Pesy,m,TaTH npencTaBJieHH B Ta6JIHQe 2; B aToii: ~e 

Ta~e npne.neHH ce'leH.HR 6nch H 6no .. cooTBeTcTBYJl!U!X Hey~pyrHX 
BSBKMOlteiCTBJII C y'leTOM CTpBHHHX 'IBCTHU npH 5 raB/c. 

Ha ocaoBe n~HHHX STOI Ta~~ 6~JI onpeneJieHH ce'!eHHR HHKJID-" -+ -... 0 '· -
SHBHOro 2CspaaOB8H.HR 1J 1 fl 1 1! -M930HOB B pe_BKUHH (3): ' _ 

c!itT+ =(20,6±I,O)M~a; 6n~ =(29,'2.;!9, ?)M6H; 6fT"=(30,6±I,~)M6H, 

a TBR~e Ce'!eHBR o6p~;~BBHMR • 1l :'laCTHn (CM.Ta6n.3). 

Ta6Jig 3. 

n-- 2 3 4-- 5 6 7 8 

6 (116H) O,I20- 4,I3 5,94 5,00 3,5?· 2,I5 , o.~r 
: _±0,035 +a 30 - . ±0;53 _±0,3? _±0,28 I·· ,tO, I5 _±D,Q) 

. - -~~· __ ._':___-
., 

-

5 •· 



+ - 0 
li!CCJiell,OBBHH pacnpen,eJieHIDI no MHOlKeCTBeHHOC'l'l'l ff, fl~ ff -Me-

SOHOB R no MHOJKeCTBeHHOCTll sap.!IlKeHHHX 'l8CTl'IU . llch. ;II.JI.1I. pe8KUl'll'l 

(3}. IIo.ny'leHH napaMeTpH (cpelUIHJI MHOJKecT~eHHOCTI> <n> , 1l,l'lcnep-

ciDI ]) 1'1 lij)yrl'le) mmreyitasaHHHx pacrrpe.neJieHl'!ii. 

C uem.ro l'!sy'lemm KoppeJIRUHii B Buxon,ax fl -MesoHOB pa3Horo 

Tllii8 6BJil'l BH'll'ICJieHH KOppeJIRUZOHHUe II8paMeTpH BTOporo IIOPanK8 d . J/ =<ncnci-Ocdne>-<nc)<na)J1,li.R. pasJIU'!HHX nap 1T -Me-
soHOB {CM. T86JI-. · 4) · . ~ . . 

Ta6JII'IU8 4. 

~ f!o 1J+ fl 

no -O,I2±Q,ID -0,26.±0,08 -0,24±CJ,07 
n+ -0,5!,±0,07 0,34.±0,05 
fJ- -0. 96.±Q, 09 

Hcc;ren,oBBHH TaKJKe saBHCl'IMOCTl'I cpe;zuieii MHOJKeCTBeHHOCTl'l ff -Meso-:. 

HOB Oll,HOrO Tl'Ina OT 'll'JCJIB 8CCOUHl'IPOB8HHHX JJ -MeSOHOB ,npyroro 

Tnna. YCT8HOBJI8HO, '!TO npH 1l,8HHOH SHeprHH KOppeJIRUHH M8JK,ny + - 0 fT 
1 

fT U . fJ -M8SOH8Ml'l B OCHOBHOM o6yCJIOBJI8Hll S8KOH8Ml'l COXp8H8Hllii 

S8P.ff1l,8 l'l SHeprl'IH-l'JMIIY.1ThC8 ( :meprl!l! B .Cl'ICTeMe U.M. MaJia). BoSMOlK-
. 0 

uoe B3ammo-nesaB!1CHl!Oe polKll,eHl!e Ha6JIIOn,aeTCJI TOJI:&KO ,11)I..II fJ -Meso-

HOB (B rrpen,eJiaX norpe!l!HOCTH l'I3MepeHl'J.II ;;a__ 0 ) • . . 

~eTBepTa.II rJiaDa llOCBRmaeTC.II l'ICCJie.ItOB8Hl'I.IIM 01l,HO'l8CTl'I'lHOH. 
- 0 . . 

l'IIIKJII03l!BHOH peaKUi'll'l fT p- 1l + .. · llpH 5 I'sB/c, BHIIOJIHeHHHM Ha 

cTaTllCTHKe IOOO fJ 0 
-MeaoHoB/ 4/. · · 

BrrepBlle BHIIOJIHeHa rrpoBepKa crrpaBell,m!BOCTll rl'!rroTeau "cKeiiJil'!H

ra B cpe.nHeu" 11)I.R · fi 0 
,;;.MeaoHOB l'l3 peaKUl'll'l (4) npn 5 faBLe. 

· IIoRaaaHo, '!TO Ha6JIIOn,aeicR rrono6l'!e pacrrpen,eJieHllfi < ~>Qf~ 
<R,>d6 R(P..) < . ':.L 

n 6 d. P.. , ( J. 11 norrepe'!Ha.II rrpon,om.HaR) KOMIIOHeHTa nr.~ 
II ) 0 - .. 

nyJI:&Ca B U.M. 11)I.R fJ -M830HOB B l'ICCJien,yeMOH peaKURH 1'1 t1 -Meso-

HOB l'l3 f'f' -B38lllvl01J,ei1cTBlli1: B liHTepBaJie SHeprnfi (3-300 faB) •. 

Im pl'lc. I rrpRBeneuu sHa'leHRK cTpyRTypHoii WYHKUllll 

. joo jt(X=o, pfJ clB_2 
. · 

Be S8Bl'ICI!MOCfu OT ( R.AsrJ'-;.1l,JIR · 1'C
0 

-MeSOHOB l'JS peaKUHll (4) rrpn 
.. , ~ 0 

llMiyJU,cax "5 l'J• 18,5 raB/c II ll3 peaKURll fl'P-fl'+ ... llpl'l ro 5 raE/c. 

(5) 

3n,ec:& X -:<PeiiHMBHOBCKaR rrepeMeHHaR; rroJIHHe ce'!eHHR <&; ~ann 
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B3JIThl paBHhiMH 39,8 M6, 23,4 M6 M 24,3 M6 li,JIJI f'f' , 1lp .ll 1lp 
B38RMO~eiiCTBHH, COOTB8TCTB8HHO. ~ Cp8BH8HRJI rrpe~CT8Bn8Hhl COOT
B8TCTBYIIliiR8 ~amme R li,.7IJI fi"--M830HOB OT flp_, IJ~-H f'P. -B38HMD
,neiiCTBRH, a TBK!te NIJI. ,IT+-M830HOB R3 peaKIUHf fflf>71l"ti-. .. • 

Hs-38 orpa.HM'J8HHOrO KOJIH'i8CTB8 l3KCll8pMM8HT8JII!HHX CBe,nemrli 
I1,.7IJI 11°-MeSOHOB Tpy.nHO cy,n.nT:& 0 CBOHCTB8X lPYHKUHR (5). TeM He 
M8Hee M3 p.nc._I BH,nHO, qTo np.n MaJIHX SHeprHJIX ee nOBe~eHHe 8~JIQ
rJI'IHO nOBe~eHmo no,no6Hii <lJYHKUHM li,.7IJI JUI,nHpJD!!HX 38pJil!teHHHX tJ--Me-
30HOB .ll3 ii?...;B38HMO,l\eiicTBHHo · . P.2 Hcc;re.noBaHo TaKxe noBe~eHHe nponHTerpzpoBaHHoii no L HHBa-
p.naHTHOii cTpyKTypHoii <PYHKUHH npouecca (4) B pasJI.I!qHhiX o6;racTJIX 
<Paso:Eioro npocTpaHCTBa. YcTaHonneHo, qTo np.n MBJihiX aHeprRRx 

0 
1J -Me30HH B OCHOBHOM po~aiDTCJI B UeHTpaJI:&HOH 06JI8CTH H B 06Jiac-

T.I! ~parMeHT8U.I!H UJ'IK8. 

IJJITBJr rJiaBa nOCB.RillBeTCJr COBM8CTHOMJ 8H8JIH3Y pacnpei(eJieHJl:H . 
no nOJIHO' MHOXSCTBeHHOCT.ll BTOpHtiHHX 'l8CTl!U fl l!Spe8KIU!:H (3)npH 
5-40 raB 5/ l! pacnpe,neJI8HHii no MHOE8CTB8HHOCTH 38PffEeHHHX qacTl!U 
nch .1!3 fJ? -B88HMO~eiiCTBHii npn 5-205 raB/6, 7 I. n,.IIX 

a) Ha ocHOBe aHaJinsa KYMYMTHBHOii WHKIU!:H Rn'J= L F;, 
K=n' 

( n '= n-2 - nOJIHOe 'll!CJIO "BHOB:& po~eHHHX" BTOpl!'!HHX 'l8CTl!U) 
. I 

BnepBHe ycTaHOBneHo: pacnpe.ne;reHne no 11 ynonneTBOpl!TeJI:&Ho OnH~ 
CHB88TCJI O,l\HOnapaMeTpHtieCKOH SMnl!pl!'IeCKOii <lJop~~JIOH 

n' [ 1 n' 27 
Pn. == ~2 ex? -4(-p-) J. z (6) 

3Ha'leHHJr napaMeTpa ? , BeJIH'iHHH ;{ .n 'IHCJIO aKcnepHMeHTaJI:&HHX 
ToqeK ~ npHBeneHH B Ta6;rnue 5. 

Ta6JIHU8 5. 

E /raB/ 5 IO 16 40 ' 

Nr 6 9~ IO 16 

x2 4,8 4,6 IO.O II.5 

? 2,25±0.03 3.01±0.05 3.65±<J.06 5,28±<J.04 
- -- ---- ----- -- -- ----- -

I 

IIo;ryt~eHH napaMeTpH pacnpe.neJieHHii no n n n npH aaeprn 
5, IO, 15 l! 40 raB (cpell,lum MHOEeCTBeHHOCT:&, ,I~,HcnepcnJI, MO~a Mo. 
,, .tnn M' 1.. ' ItOppeJIJ=mHOHHHii napaMeTp J z H B8JIH'IHHH OTHOmeHM of ( n:>, 
<n'> H (n)/])). _ 
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CooTHomeirne (6) B npe;ncTaBJiemn! KNO B saBHCl!MOCTM OT 

1 n-2 - n' "'> ,., _ 
Z.=~= <n') (c- y'leTOM YCJIOBIIJI HOpMMpOBI<M ~1n,-, =<n> ) 
HMeeT B:Hl:(: 

- - 2 
I lJI (-" ') <n-z>Pn = 'f(Z;)= 2z exp - ~ z · (7) 

CJieiJ,oBaTeJIDHO, :mcnepHMeHTaJIJ>HHe pacnpen.eJieHM no n' ns '1 Ta6mma "6 
peaiCUlHI (3) B- npen.cTaBJieHllll KNO B 06JIBCTM aHepi'l!H (5-40) raB 

B npen.eJiaX norpemHOCTefi H3MepeHHJI IIMCIDT YHHBepcaJIJ>HYD ~OPMYo 

OITHCHB8CMYD COOTHOWCHHCM (7) (CM.pHc.2). 

Ha OCHOBe 8H8Jlll'38 pacnpeiJ,eJICHHH no MHOlltCCTBCHHOCTll -"i!HOBJ> 
n I 

polltiJ,eHHHX 38pJilKeHirnX 'l8CTHU rlch = nctz_ -~ (napaMeTp o(. HrpaeT 

pOJil> cpell,Hero 'lHCJia JIH.D.HPYI<X!UfX 38pJillteHHHX 'l8CTHU) H3 .17p-B38HMD

IJ,eficTBH:fi npH 5-205 raB nOK838HO, 'ITO 3TH pacnpe,ll.eJieH:rur npn 3Hepi'l!H 

B!lme 25 raB B npen.cTaBJieiJHH KNO xopomo onl!C!lBaDTCJI cooTHomeHl!eM 

(7); ril,e z'=cnch-d..J/(<nc~,)-c/1.) • .IVIR aHeprliM Hlllre 25 raB Ha6JIX>-

-naeTcJI OTKJIOHeHl!e OT 3TOH 38KOHOMepHOCTll, KOTOpoe pacTeT C yMeHJ>

ruermeM aHeprl!H • .1J.mi onpen.eJI~mJI B!lllleyKasaHHoro OTKJIOHCHHJI (T.e. 

onpeiJ,eJieHHJI qJyHICIIHll 0 ) H llCCJIC1l.OB8Hli.F!. B03MOlltHOCTll eiJ,l!HOrO 

_ OnHC8Bli.F! pacnpen.eJieHllll no rz;h B liHTepBaJie 5-205 raB B npe,ll.CT8B

JieHl111 KNO c ycJIOBHeM coxpaHeHIIJI Bl!IJ.a lfJYHKUllll (7), 61:L'Ia BBe.neHa 

nepeMeHH8.F! Z1="L'-L1Z(<ncn>,'l.') • BeJIH'lHH8 Ll r' onpeiJ,eJI.ReT 

Cll.Bllr qJyHKUHll ~ no OCH l_ 
1 

H 38BHCHT OT( n<'h> II ,2; 
1 

• 0IC838-

- JIOCJ>, 'ITO BhlllJeyiCasaHHLie :mcnepliMeHT8JIJ>HI1e pacnpen.eJieHHJI yn.oBJieT

BOpMTeJIJ>HO OITHCHBamcJI cPYIIKUHei1 'f(Z,)npH .a L-'=(1+ ;/r.1)e-<nch> 
(eM. pnc.3). 

I / . 

llpn 60JIDlllHX ( nc~BeJIU'lUH8 ~ Z. M8JI8 OTHOCl!TeJIJ>HO Z . CJieiJ,O-

B8TeJIDHO, pasJiara.R iPYHKUIIIO '-f( i!_1 ) B p.H;n no ..c. Z.' II orpaHH'!HBMCJ> 

nepBllMll ll.BYMR: '!JICH8Mll p83JIOlKeHli.F!~ r.:OlKHO onpel{eJII!Tl> Bli'IJ, tPYHKIIllH 0 . 
Ha pHC. 4 nOIC838HH 3H8'1eHH.R ~YHKUIIM 0 B 38Bl!CHMOCTM OT 7!. 1 

liJI.F! p83HHX 3H8'1CHHH < n > . IIpH<n> ~ 5 3H8'1CHH.F! 0 (<n > l .l 1
) 

He npeB!llll8IDT 0. 05, T. e. OTKJIOHeHll.fi ( rl ) Prz OT YHHBepcaJIJ>HOfi 

i{:yHKUHH lf'( i!. 1
) (7) MCHJ>We 5%. 

TaiCHM o6p830M, liJI.F! 8CliMIITOTH'leCICOrO COOTHOWeHl!.F! }(~0 B CJIY

'lae pacnpe,ll.eJieHllfi no MHOlKeCTBeHHOCTll "BHOBJ> polKIJ,eHHHX" 38p.F!lKeHH!lX 
I - - . . 

'l8CTHU nch R3 _ 0 p-B38li'MO;D.CfiCTBllfi DpH 5-205 raB onpe,ll.eJieH JIBHHH 

, BHll KaK ymmepcanHofi ~YHKUI!ll 'f/ , TaK n MaJIOii ~YHKUIIH O(<n ~l)· 
I' • C UCJIDD DpOBepKU npHMeHHMOCTll {(lYHKUllll (7) 11' lJ,1ISi npyrl!X B38H-

MOIJ,efiCTBYIOOUfX '18CTHU H8Mll 6UJIH ncnoJID30B8HH COOTBeTCTBYDmHe pac-

10 

PeW<U,11~ P,I3Bfi: 

25_ 
-40 

50 

1rp !00 

147 
205 

r. 
Tip 

50 
100 
L,.~. 

32 
33,8 

.~-p 
147 
r, 
32' 

K+_p 100 
r, 
24 
50 
69 J 

PP 102 

205 
303 

405 
r, 
L• 

NT d. 

I 

6 
.7 

8 N 
0. 

8 
·a ... 

13 R 
10 

0~ 

52 
M 8 g~ 

lO - +t - t--
; 18 0) 

0~ 

7 ~ 
8 o· 

+I ro "' <D 
25 . 0~ 

8 . <D 
·o 
o· 

8 +• . 
M 

16 
0) 
0~ 

5 
8 1-

.r.9 M 
0 

10 o· 
+O 

12 0) 
Ill 

13 
0~ 

16 
73 

184 

11 

2 
-xz clv - l. 2 I 
19,1 17,0 
11,4 13,0 
11,5 15,5 
9,5- 9,5 

14,4 15,0 
10,6 11,5 
76,5 

f--
14,5 26,0 
13,5 12,5 
28,0 

f---
5,5 10,0 
5,0 

N 5,8 
12,2 0 13,0 0~ 

22,7 +I f---
5,4 "' 7,6 t--
9,6 0~ 

9,5 
15,0 

f---
3,5 2,4 
2,3 5,'5 

)1,5 17,-5 

11,0 21,0 
8,2 13,5 

15,5 16,0 
19,5 27,5 
71,5 

269,3 

;' 



npe;neJiemm lVUl 1T?-• ??-, fi+p_, Iff:>_ n K? -paccemnm. 
PesyJ!bTaTH annpOKCHMaUHH OT;!leJIDHHX npo~eCCOB, a TaKEe pesyJIDT8TH 

COBMeCTHOll annpOKCHMa~ llaHHHX 0 BCeX pe8KUHHX nOK83aHH B Ta6JIH~e 

6 - KOJIOHKH (I) H (2) COOTBeTCTBeHHo. 
I 

C pocToM sHeprnn pacnpe;neJieHHH no /LchcJie~mr npocTo! YHHBep-

caJIDHofi i[JyHKIUIH (7) HeSaBHCHMO OT B38HMO;!leticTBYD!IHX l.laCT~. 

; 
Ill. OCHOBHHE PE3YJThTATII PAEOTH 

I. MeTO;!lOM pasl(eJieHHH ROHettmix COCTOJIHHR BnepBHe,npn aneprn 

5 rsB, onpeneJieHR napuzaJIDmie ce'!eHIDI pearutiiti ffP+?tifi1ri-(2~3,4)t/. 
-IlOJIY'leiJil TBitllte' ceseHlUI pearu~Idi: .nf>'-;. nn-tn""fi-1'J.-:-+ (I,2,3) fi 0 

• 

Ce'!eHlUI eTHX peaKUMii AO HaWHX HCCJie;!lOBaHHR 6HJIH H3BeCTHH JIRmb npn 
6oJiee HHSKHX eneprnnx. 

2. BnepBue npn eneprn 5. rsB nOJIY'leH · noJIHHfi Ha6op napUZaJID

HHX ce'!enn:n lVUl peaKUMH np_,;.N+nJl"+n+ff++rzo•tro. 
Ha OCHOBe STHX.Ce'leHH!: a) llOJIY'leHH pacnpe;neJieHRa no MHOXecT

BeHHOCTH n+, fi-11 .1T~Me30HOB H no nOJIHOMy 'lHCJIY BTOpH'lHHX '!aCT~. 
BwiHCJieHH T8Kllte CelJeH:iUI HHKJIIl3HBHOrO 06pa90B8HHJI ff-:-1T- H ff~Me-
90HOB. . .· . _ · ._, · . _ . + 

0 
6) HccJie;noBaHH 'pacnpe;neJieium .no 'lHCJIY tr , 1T H fJ- Meso

HOB, a T8Kllte no MHOEeCTBeHHOCTH sapJIEeHHliX '!aCT~ il.,lt H no nOJIHOi! 

MHOllteCTBeHHOCTH BTOpH'lHHX l.laCTH~~,Onpe;neJieHH napaMeTpli BHmeyR898H-

HliX pacnpe;neJienn:n. -- . 

B) HCCJie;!lO~Iru ROppe-H BliXO;!lOB fJf, , fJ- H fl 
0 
-Me90HOB. 

. ' 
Koppe~n MelK,II,y sapJillteHHHMH ff-MesoHaMH o6ycJIOBJieHH cioxpaHeHneM 

98pJI;!la; KOppeJIJIIUJH BliXOllOB MeW ·HeaTpaJIDHilMH H 9ap.IIllteHHHMH 1l -Me-
. . • . . 0 

90HaMH- 98KOHaMH COXpaHeHHJI.SHeprRH-HMUYJIDCa, nnJI 1/ -Me90HOB 

ROppe~OHHHli' napaMeTp ;f;o =~ 0 I2zO,IO, ~0 CBH;!leTeJIDCTByeT 0 

B09MOlltHOCTH HX Bsammo-He3a~JHCHMOrO pOlt,ll;eHHSI. 

3. BnepBUe HCCJie;!lOB8HH O;nHO'l8CTH'IHlie xapaKTepHCTMKH HHKJIDeHB-
HOR pea~Hn tip; ~-1J C?.,.. .>{ np~ 5 raB/cl:_ . 

a) YcTaHOBJieHO, l.ITO 1l -MeSOHH B OCHOBHOM po~DTCJI B ~eHT
paJIDHOti. o6JiaCTH H B 06JI8CTH tlJpar.MeHTaUHH IJY'lK8. 

2. 
6) IlORa3aHO, trTO ilpollllTerpxpOBBHHBJI no p.L HHBapli8HTHaJI 

CTpyKTypHaJI i[JyHKUHJI KaR B ~eHTaJIDHOR 06JIBCTH, TBK H B 06JI8CTll 

mparMeHTa~ IJY~a no CBO:IIM xapaRTepHCTHR8M_no;no6Ha CTpyRTypHO! 

~HKUHH llJlli . rJ+ -Me30HOB_,pOX;!l8JlliHXCJI B tr+p -B38HMOlleftCTBli.IIX. 

B) YeTaHOBJieHo, l.ITO Ha6JID;naeTCJI no;no6He HOpMHpOBBHHHX pacnpe

;neJieHHii no FJ../<fi_)n nol?,j<P,>nnH fl 0
-Mesoaon :as pearuum 

12 

• 1lf> ~ fJ '+ • • • npH 5 rsB E fl -Me30HOB H3 ? ? -B3a:UMO;!leiiCTBHii 

B l!HTepnaJie SHepnm 13-300 reB. 

4. B pe3yJIDT8Te BlillOJIHeHHJI paHee He npOH3BOI(HBmerocg COBMeCT

·Horo 8HaJIH3a pacnpeneJieHH:lt no,nOJIHOH.MHOllteCTBeHHOCTH.BTOpll'lHHX 

tracT~ ;lJ.JUI peaKUHH tfj>~N+n:..1li-nrfli;.rz.o.11° npH sneprHJIX 5, IO, 
16 M 40 reB ycTaHOBJieno: 

a) pacnpe;neJieHHJI no fl YllOBJieTBOpHTeJII>HO OnHCUBaiOTCJI OAH_Q-

napaMeTpHtreCKOH npOCTOii i[JopMyJIOH r 

n' [ f n' 2. 7 !;~,= ?z e,rp -4 ( T) J .. ,, , 
r;ne napaMeTp ? JIBJI.R:eTCJI · Mo;noii pacnpe;neJieHHH no n, ; 

6) eTa SaBHCHMOCTb YllOBJieTBOpRTeJII>HO COrJiacyeTCR l! C pacnpe

;neJieHHJIMH no MHOlKeCTBeHHOCTl! "BHOBb poz;neHHHX" sapRllteHHuX 'l8CT~ 
nc'h "B flF -BSal!MO;!leRCTBHHX npH aHeprn. (25-205) raB •. · .· 

5. AHaJIH3 pacnpe;neJieHH:R no n I B npe;ncTaBJieHHl! KNO CBil-
.. I . . I I / 

;!leTeJII>CTBYeT, trTO pacnpe;neJieHIDI no n 8 SaBHCl!MOCTR OT l = n j< ll > 
MOryT l!MeTL YHHBepcaJiJ,eyJ!l i[JopMy, YllOBJieTBOpHTeJIDHO OITHCUBal!lmyiOCR 
COOTHOWeHHeM .. . 

2
-

' 0 fJ I (: 1J 1
) <n>, n! = 2 .c e.xp -:-~ Z. · . 

I 

6. Ha ocHone pacnpeneJieHd no nch B o6JiacTn eneprHn 

&-205 reB Hat.tneH JIBHHR BHll MaJIOft 0 ~ tpyHRIUm: 
-(rz.) , . ·I :.:,._ 2 

0= e (t+i)( ~- tlz 1
). · · 

. '/ :r.. r 
7. IloRasaHo TaKllte, trTo ;lJ.JUI 1lf-, K-p; ?P-Bsam~oneficTBHH npH 

aHeprli.IIX, COOTBeTCTBYDIUIX< ~~ '?-.), pacnpe,lleJieiUISI no. C 1 
MOryT 

6HTb onncaHH o.nno:li cpyHKUHeii '-?(r') . 

1~ 
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