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06maR xapaKTepHCTHKa pa60TH 

AKT:VaJr&HOCTb rrpo6JieMH. H3Y,1I6HHe rrpoueccoB MHO~eCTBeHHOro o6pa-
30BaHM l!BCTRU B B~OH-IIpOTOHHHX coy,n:apeHRRX .IIBJIJI6TCR O,IUIO!:J R3 Ba~
HllX npo6JieM g)H3RKH BllCO~X SHeprR!:J. !f;IH. ,n:eTBJII,HOro RCCJie,n:oBamm 8TRX 
rrpoueccOB Heo6xo~o IIOJIY,'IRTb 8KCIIepRMeHTBJihHlle ,D;BHHHe o B3BRMO,n:efl
CTBD B~OHOB pa3HOrO COpTa. Oco6oe M0CTO cpe)tll HRX 3BHID.lallT aHTH
rrpoTOHll, IIOCKOJII,Ky HBJIRl!Re BHHRrRJIJllij'IOHHOro KBHBJIB, BJm'.ltllll8rO Ha 
pasJIH1IHHe xapaKTepHCTmtH PP-CTOJIKHOBeHR!:J, MOEeT ,D;8Tb .n;orroJIHRT8JII,HyID 
RHqicrpMaIJ;lm O npRpO,D;e CWU,HllX B~aRMo.n;eflcTBlrlt. HsBeCTHO, l!TO cel!eHRe 
BHHRr:lt7!.IIURR y6llB88T C pOCTOM 8Heprn, 0,IUIBKO npR cpe,IUIHX 8H8prRRX 
(I5+30 raB) Ha ,D;OJill 8HHRrMRUIDJ IIPRXO)t!ITCR OKOJIO 20% IIOJIHoro cel!e
HHR H B STOfl 06JI8CTR ,D;OJI!CHll npoRBHTDCR Bee OCHOBHHe l!epra aHHRrwm
UHOHHHX nponeccoB. 

.IT.ml IIQJIY,'IeHM noJIHofl RHqiopMaUD 06 a~oH-IIpOTOHHllX coy.n;apeHHRX 
Heo6xo~o RCCJI8,D;OB8Tb npoueccu o6pa30B8HM KaK SBpJD!teHHHX, TBK H 
Hel:JTpaJII,HllX ll8CTRU. Cpe,ItH HeflTpaJ!bHl:lX ll8CTRU OCHOBHyID .n;oJIIO COCT8BJJR
llT II°-M880Hll, ll08TOMY RSY,'I8HRe RX o6pa30BaHM, B ll8CTHOCTH B PP
B38HMO,n:eflCTBRRX IIpR 22, 4 raB/ C ,JIBJIR8TCR 8KTy8JII,HOff sa.n;al!efl. 

HcIIOJil,SYR M8TO,D; cpaBHemm pp R pp .D:8HHHX npR 6JIR8KOfl aHepro, 
MOlltHO IIOJIYl!RTh HHqJOJ;MBURll O H8KOTOpllX xapaKTepHCTHKBX npouecca 8HHR
rR.1IJt[ijD'[ llpoTOHB R 8HTHIIpoTOHB, 

UeJII, pe6ora cocToRJIB B IIOJIY118HRH ocHOBHHX xapaxTepHcTRK o,n:Ho
l!BCTHl!HHX RHRJillSRBHllX crreKTpoB 1-KBBHTOB (II°-MeSOHOB) B pp-B38.HMO-
.n;eflcTBHJDt IIPH 22,4 rsB/c H cpaBHeHRH pesyJII,TaTOB c npe.ztCKa.SaHllJll.m 
pa8Jm'llD,[X MO,n;eJielo 

HoBR8H8 pe6ora. IlOJIY'lleHH nepBHe ,lU!HHHe O MHOE8CTB8HHOM p01(,It8Hlm 
l(n°) B l5p-Bsa.HMo.n;e:lcTBm npH 22,4 rsB/c. 

Haj"ll!S.fl Il8HHOCTb · pe6oTH. HSllepeKO 6oJIDmoe 'll!CJIO xapaKT8pRCTHK 
m!RJIJJSRBHHX npov;eccoB o6pasOB8HHR 1-KBBHTOB (II°-Me80HOB) B pp-BSlll!
MO,n;effcTBltlOC IIPH 22,4 I'8B/c. 

CpaBH6HR8.XSpaltT8pRCTHK, n~eHHHX .n;JIR J(II°) B pp- H pp-B38R-
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Mo.n:eileTBHJIX npu 6JIJisKHx aHeprIDIX, nosBoJIWio onelil:!Tb 3Haqemm 

IlOJIHOI'O lI TOilOJioruqeCKHX illlliJIJ03UBHhlX eeqelll:lfi, epe~e.ii lilHOJKeeT
BeHHOeTU, ROaqxil~eHTa ·HeynpyroeTH rr°-Me30HOB JJ,JIH. nponeeeoB BHHHrH
.lllllUIU e o6pa30BBHUeM rr°-Me30HOB. 

MsyqeHue KHO eReil.mmra npu o6pa30BBHHH rr°-Me30HOB B Heynpyru0) 
jip-BsaUMo.n:effeTBIDIX noRasaJio, qTo HaJIJiqn:e Roppe.JllllUIH MeJK,Izy ~ h no ""7 u 
It, npUBO,I(HT R HapymeHHro KHO eReilJIJIHra. ilO,I(TBepJK,IJ;eHa enpaBe,ItJilIBOeTb 

rHIToTesu "e:irnii.mmra B epe.n:m,M" JJ,JIH. eneRTpoB IIpo.D:OJ!bHhlX n nonepe~hlX 

lIMIIyJibeOB 1(IT
0

). ITOR839HO, qTo paenpe.n:eJieHn:e 1-RBBHTOB no 6UeTpOTe 
eorJiaeyeTeR e npe.n:eRa3BHHeM MO,I(eJIH eJIHRHHJI RBapROB, Bee napaMeTpu B 
ROTOpoff Ob!Jlli onpe.n:eJieHU paHee npn: H3ytieHHH .n:pyrn:x THnOB peaRUHil. 

ITpaRTn:qeeRaR geHHOeTb pa60TU eoeTOHT B e03,I(8HHH exeMU ROHTpOJIR 
eRopoeTH OXJiaJK,IJ;eHHR H rpa.I(HeHTOB TeMnepazypu BO,IlOpO.I(HOH RaMepu 

"liro,I(MHJia", n03BOJIJIBmeff YTOqHHTb paenOJIOJKeHue MeMeHTOB TepMOeTBTHpO
BBHHJI II OTpaOOTaTb onTUMBJIM!HH peJKUM OXJiaJK,IJ;eHHR RaMepu. PesyJibT8Tll 
lI3MepeHHR MarHHTHoro noJIR MBrHHTa MC-7 nenOJ!b3YIOTCR JJ,JIH. o6pa60TR!I 
.ltBHHUX BO Beex HHeTIITyTax-yqaeTHIIRax MeJK,IJ;yHapo,I(Horo eoTpy,I(lll:lqeeTBa 
no o6pa60TRe eHUMROB e yeTaHOBRll ".1IIO,W11HJia". BCR eOBORynHOeTb no.JiyqeH
HllX 3RenepUMeHTBJibHllX ,I(BHHUX MOJKeT OllTb Heno.Tib30BaHa JJ,JIH. nJiaHHpOBa
HHJI HOBUX aRenepUMeHTOB no H3ytieHn:ro 9,IlpOHHUX B39UMO,I(efieTBHH. 

06~eM nn:eeepTan;nu • .fureeepTBUHR eoeTOllT H3 BBe,I(eHHR, Tpex rJiaB, 
3BRJiroqeHHR H enHeRa UllTHpOBBHHOH JIJITepazypu • 

CoµeJ)lKBHHe nueeepTBIJ;llH 

Bo BBeneHHH no.n:qepRHBaeTeR BRTYB.TibHOeTb TeMU, eqiopMyJIJipOBBHa oe
HOBHBR neJ!b pa60TU, npllBe,I(eHU HOBUe MeTO,I(HqeeKHe H H8ytIHUe pesyJibT8-
Tll, IlOJiyqeHHUe BBTOpOM, ll ll3JIOJKeHU OeHOBHlle IlOJIOJKeHHJI, BUHeeeHHUe Ha 
38lllHTY. 

I'JiaBa I eo.n:epJKHT RpaTROe onHeaH.ire .ltBYJCMeTpOBOH BO,IlOpO,I(HOH rry-
3llpbROBOll RBMepu ".lIIQnMHJia" /I/ H K8H8JJ8 Ni 9 eenapHpoBaH~X qaeTn:n ye
ROpHTeJIR fil>B3. 

Bo.n:opo,I(HaR RaMepa - 3TO RpyrrHaR RpHoreHHaR yeTaHOBRB, B ROHeT
PYRUHll ROTOpofi n:enOJ!b3yroTCR MBTepnaJIU e BeebMB pas~ xapaRTepn:e
TlIRBMll TellJIOilpOBO,I(HOeTH, TellJIOeMRoeTn, TeMITepaTypHoro ROaiI$rnlleHTa 
JIHHeilHoro paeIDHpeHHR. 3TO Tpe6yeT OOJ!bmott OeTOpOJKHOeTll ll H8,I(eJKHoro 
ROHTpoJIR rpa.D:HeHTOB TeMnepazypu npn npoBe.1teH.1I.1I nponeeea oXJialK,Il;eHHR 
Rali!epu. 

*) Heynpyr.ire e06UTllR BRJiroqam Bee BHHllrHJ!RUHOHHHe ll HeBHHllrllJISIUHOH
HHe Heynpyr.ire eo6UTHJI. 
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,lJ,lm oeymeeTBJieH.IIR ROHTpoJIR eRopoeTll OXJIBJK,IJ;eHHR ll B03HllRBIOO!HX 
rrpn 3TOM rpa,IlHeHTOB TeMnepaTyp OllJia e03,I(8Ha eXeMa, B ROTopon B RB
qeeTBe .ltBTq.lIROB TeMnepaTypll nenOJib30B8JIIIeb Me,I(b-ROHeTBHTBHOB!le Tep
Monapu, a per.ireTpHpyromnM rrpn6opoM RBJIRJieR MHOroToqeqHHil eaMonnmymntt 
IlOTeHD;liOMeTp 3ITIT-09. TaRBR exeMa ROHTPOJIR TeMrrepaTypll IlplIMeHRJiaeb BO 
BpeMR IlpOOHllX 830THUX ll BO,Il0p0.I(HllX•OmlK,Il;8Hllll KBR OT,I(eJ!bHHX Y3JIOB 
R8Mepu - Roprryea, ,Ilb108pHOH ll30.JIRUHll 2 , MeX8Hll3M8 paemHpeH.IIR ;- TBR 
n Been KBMepu B e6ope. Ha.ir6o.Tibmee ROJIJiqeeTBO Tep11onap paenoJiaraJioeb 
B pailoHe rJiaBHOro eTeRJia, ROTOpoe Tpe6yeT H8HOOJiee T!ll8TeJinHOro ROHT
pOJIR rpa,I(HeHTOB TeMnepaTYPU. 

ITpoBe,I(eHHUe nenuTaH.IIR Il03BOJIWIH neeJie,I(OBBTn paenpe.n:eJieHHe TeM
rrepaTyp no pB3JillqHUM Y3JI8M yeT8HOBKH, BWIBllTn OOJiaeTH e IlOBumeHH!lM 
rpa,IlHeHTOM TeMITepaTyp, y:TOqHUTn paenOJIOJKe~e OXJI8lK,Il;8IOO!HX 3MeeB.IIROB 
ll 0Tpa00T8Tn rrpneMJieMllff peJKUM OXJI8lK,Il;8HllR 4/_ 

C IlOMO!llnD TepMonap, paerrOJIOlK8HHllX H8 pasHoil BUeOTe B ROHYee RB
Mepu, 6UJio usMepeHo paerrpe.n:eJieHne TeMIIepazypu B cToJI6e rasooopasHoro 
BO.ltOPO.lt8, qepes ROTOplltt B8.lt8TCR qJOTOrpaqll!pOBBHHe. 3TO Il03BOJIWIO BBeC
TH sHaqeHne xoajq)mmeHTa rrpeJioMJieHRSI rasoo6pasHoro B0.1topo.n:a B npo
rpaMMY reoMeTpnqeeRoff pexoHeTpyianm - MDTH It E.S f{. 

· ,lJ,lm ROHTpOM TeMITepazypu lKll.I(Roro B0.1topo.n:a B pa6oqeM oo~eMe Ra
Mepu C TO~OCTnro O,OOI°K HCilOJil,30B8JIJieD IlJJBTHHOBlle T8pi!OM8Tpll conpo
THBJieHM THil8 TCIIH. I'pa.I(HeHT TeMIIepaTypll Meat.DY BepXHHM H HDHHM 
eJIORMll JKll,I(ROro B0.1topo.n:a He rrpeBllillBJI O,OI5°K. 

B 3TOH JKe rJiaBe OITHC8H8 M8TO,I(HR8 rpa.D:YHpOBRH ,I(8TquROB XoJIJJB ll 
li3Mepemm MarHllTHOro IlOJIR MBrHHT8 MC-7, B ROTOpoM HaxO,I(HTCR paooqutt 
o6'I>eM RBMepu "b,m.1Ia". 

,lJ,lm H3MepeH.IIR ROMIIOH8HT B8RTOpa M8rHHTHOff HH,DyRIJ;Im B 0,I(HOH TOq
Re HCilOJ!b30B8JIJICn TpH .lt8TqHR8 XOJIJIB, pacnoJIOJKeHHUe BO B38llMHO rrep
neH,JJ;mtyJIRpHllX ITJIOCROCTRX. MaRCID,18Jil,H8R COCT8BJIID:Ill8R B8RTOpa M8l'HRT
HOfl ~ H8np8BJI8H8 B.ltOJil, OCH ~ • 

HanpRl![8HH8 {j! ~ Ha XOJIJIOBCRHX ~JI8RTpo.1taX, B03HHR8mtee OT 
B03,lt8llCTBHR H8 .lt8~mt MBrHHTHOro IlOJIR e,.L, nepneH,nmtYJIRpHOro IlJIOC
ROCTH ,I(8TquRa, paBHO 

T l!>.1.. 
U

31 
Cf =- Uo + P,,H--;;/ (I) 

B BHpallt8HHH (I) uo - H8IIpmteHHe HS XOJIJIOBCRHX 8JI8RTpo.1t9X B 
noJie /3J.. = 0, R.1-1 - nocTORHHaR XoJIJia; I - TOR BOs6y!r,IteHHR .lt8T'IHR8, 

o{ - TOJllllHH8 .lt9T"lllR8. 

Hl3Mepemre coCT8ll.7IR!ll1HX e, x H B !I npozcxo.D:HT Ha qx,He 60JI1,moff 
COCTSBJilmllefl (3 i!: , napaJIJieJIDHOfl ITJIOCROCTH .ltS~OB, H3M8plDlltHX X- l't 
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Y-KOMIIOHeHTH BeKTopa MarllliTHoff mmyronm *). IlpH STOM H3MeHJleTcH H 
1,,/ 

0 
-HailpHlKeHHe ,Ha XOJLJIOBCKHX 3JI8KTpo.n;aX B llOJie (3 .L = 0. .IT.Jm onpe

,neJieHHH Be.lilI'IBHH Uo ·.n;BT'IHK XoJIJIB rroMemaJICH B O.n;HOpo.n;Hoe MBrHHTHOe 
IIOJie H81Ipm!t8HHOCTLID 25 KI'c rrapaJLJieJll,HO BeKTopy MarHHTHOtt :irn,nyKWrH. 
Be.Jill'IHH8 MBrHHTHOro IIOJIH B, B KOTOpOM npoBO.n;HJIBCL rpa.n;yHpOBKB .n;aTtJH
KOB XoJLJia, H3M8pHJI8C!, !IpH60poM, HCIIOJll,3yYOOUIM ~KT a.n:epHO-MarHHTHO
ro pesoHaHca. BeJllilll!Ha I) o BH'IBCJLIDiaC!, C HCllOJ!b30BrumeM 3Ha'Ielllii1 

~'S;'1 Ilpli .n;Byx rrpoTHBOIIOJIOJKHWC Ha.npru!JieHHHX Mal'lilITHOI'O llOJllI: 
+B li -B. HanpmKeHIIe Ha XOJLJIOBCKHX 8JI8KTpo.n;ax 6WIO paBHO 

U3,,, = Uo 4- RH I a5
.L B IIOJie + B' (,2) 

U _ U _ n 1 B.L B rroJie-l!,. (3) 
-,, It - " f,{,M cl 

0TCTO,l(a U _ u,,,,(-1--B )~u'?>,v(-B) . (4) 
o- 2 

)laT'IHKH, H3Mepmollllie Bi!: -KOMIIOHeHTY, 6HJIH rrporpa.n;yHpoBaHH B HH
TepBaJie 0+28 KI'c c maroM 300 re. .l.(aTi:nnw:, H3Mepmoll!lie Bx - H By
KOMIIOHeHTH, 6HJIH rrporpa.n;ylipOBBHH B HHTepBaJie 0+3 KI'c c yqeTOM li3Me
H8HHH Uo. 

,Il,Jm orrpe.n;eJieHim TOIIOrpa.qlIDI MaI'HliTHOI'O IIOJllI liCllOJ!b30BSJmC!, '!eTupe 
li3M8pliTMLHHe rOJIOBKH, Kali,ll;BH H3 KOTopux co.n;ep,KaJia Tpli .n;aT'IliKB XoJLJia. 
H3MepeHM !IpOBO.n;HJiliC!, BHyTPH o6~eMa .n;1,roapa KaMepu. PesyJILTaTH B!:l'IllC
JieHHH COCTBBJIHial{eii [3 2: B IIJIOCKOCTH e. = 0 B,Il;OJll, OCH X !IpHBe.n;eHH 
Ha PHC. Ia; Ha PHC. I6 - COCTaBJIJIIa11aH B c. B TO ii JKe IIJIOCKOCTH B,Il;OJll, 
OCH Y. 

MarHHTHOe IIOJie B pa60'I8M o6~eMe KBMepu HMeeT B8.Jill'IliHy B rrpe.n;e
JiaX 24+26 KI'c, MaKCHMaJILHBH H80.n;HOp0.n;HOCT!, MarHHTHOro IIOJIH pamra 12'/4. 
B rrpouecce BH'IHCJI8Hlill nOJiyqeHa TO'IHOCT!, B orrpe.n;eJieHHH BeJili'IlilJU MarHHT
Horo rroJIH A G/8 = O,I% H HarrpaBJieHHH BB rrpocTpaHCTBe - 15'/3(l!To6u 
KOHTpOJilipOBBTL B8.Jill'IliHy MarHHTHOro llOJIH B pa60'IHX YCJIOBHHX, O.n;HH .n;aT
'IliK XoJLJia 6HJI rrporpa.n:yHpoBaH I_IPH KpnoreHHHX TeMrrepaTYpBX H YCT8.HOB
JI8H B Henocpe.n;cTB8HHOff 6JIH30CTH OT pa6oqero o6~eMa KBMepu. KOHTpO.lll,
HHe 3aMepu IIOKa3aJIH, 'ITO OXJiali,ll;eHHe KaMepu He !IpID!O.n;HT K HCK8lK8HHID 
MarHHTHoro IIOJIH. 

B rrpouecce o6pa60TKH C06HTliff C o6pa30B8HlieM H8HTpBJll,HllX CTpaH
HHX qacTHU 6HJIH IIOJIY'I8Hll CJie.n;yI(IIU'Ie 3H8'!8HHH S!ppeKTHBHHX Mace CTpaH
HHX '!aCTliU .n;.,m H8cplITHpoBaHHHX co6HTlitt: M>!-0 = 497,2±0,4 (MsB), /\11\o = 
III5,7±0,2 (MsB). O6a 3Ha'!eHRII Mace xopomo COBIIa.n;aDT C Ta6JIH'IHHMli, 

*) BeJm'IIDia l3 ~ ~ 25 KI'c. 
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Tue.I • a) HsMeHeHHe Be B.n;oJ!b ocH X rrpH pasHHX sHa'!eHHHX Y. 
6) IfaMeHeHHe. e.,c B,Il;OJll, OCH Y !IpH pa3HHX 3Ha'!eHHHX X. 

'ITO YK83HB88T Ha .n:ocTaTO'IHO BHCOKYD TO'IHOCTL orrpe.n;MeHRII Bemr<m
HH MB.I'HlITHOro nOJIH. 

B 8TOfl xe rJiaBe paccMOTpeHH M8TO.n;li'IecKHe BO!IpOCH OT6opa, H3Me
peHim H o6c'!eTa co6uTliff C o6pa30BaHH8M 1-KBBHTOB. O6pa6OTKB co6&Tliff 
C o6p830BBHH8M 1-KBaHTOB BKJID'IaJIB CJie.n;yI(IIU'Ie OCHOBHHe 8Tarm: rrpe.n;Ba
PHT8Jll,HHfl OT6op H H3MepeHHe, o6c'!eT !IO rrporpaMMaM reoMeTpH'!eCKOff pe
KOHCTIJYKI];lm H KHHeMaTH'!eCKOro '8H8JIH38, rrpoBepKB COBM8CTHMOCTH .n;BH
HHX pasHHX Jia6opaTopliff, 38llHC!, OKOH'IBTeJ!bHHX .n;aHHUX Ha JI8HTY CyMMap
HHX pesyJ!bTaTOB. BalKHHM 8T8IIOM TBKOii o6pa6oTKH HBJIH8TCH BH'IHCJieHHe 
Beca. BepoHTHOCT!, perncTpaunH 1-KBBHTB B pa6o'!eM o6~eMe KaMepu - p 
BH'IHCJIHJIBC!, !IO MeTO.n;y !IOT8HUli8Jll,HHX .n;JIHH • .IT.Jm Kax.n;oro 1-KBBHTa BH
'IHCJIIIJICH Bee W1 - B8JIH'IHHB,o6paTH8H P. ,Il,Jm yqeTa IIOTep1, 1-KBBHTOB 
B6JIH3H nepBH'IHOff BepmnHH 6HJIO BBe.n;eHO o6pe38HHe !IO MHHHM8Jll,HOff rrpoeK
UHOHHOfl .n;JIHHe K)t MID{. Mex.n;y Bepnnmofl nepBH'!HOro B38HMO.n;ettcTBHH H 
Bepnnmoff ]-KBSHTa. Bee W, BH'mCMJ!CH no q>op,iyJie 

i (~ 
W, = exp(-t/J;)- e:xp(-~/1>) • 

.1)= 1/Alt · S• 6°1' - cpe.n;Hnfl cBo6o.n;HHff npo6er 1-KBBHTa .n;o ROHBepcim; 
/',/o. - 'IltCJIO ABora.n;po; f - llJIOTHOCTL l!W.n;Koro Bo.n;opo.n;a: to/cl"' - ce11eHHe 
o6paSOB8HRII e+e--rrap, 38BRCHmee OT BHeprim 1-RBBHTa; e.. - paccTomme 
Mex.n;y nepBH'mOfl Bepunmofl R Bepmmofl e+e--napu, Ha ROTOpoM BBe.n;eHO 

iK) IlpoeRitROHHBH .n;JIHHB - npoeRD;Rf{ paCCTOJUmH Mex,n;y BepnnmaMR nepBH'mO
ro BSaRMO.n;eflcTBHH R BltlIKR Ha llJIOCROCTL,napa;m8JI!,Hyt> llJIOCKOCTll'. rJIBBHO
ro cTeRJIB. 
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o6pesamrn; L... - noTemmam,Hmi npo6er 1 -.RBaHTa B pa6otJeM o6'l>eMe. 
,lJ,Jm YMeHbmeHRR: ,n:H~nepc:irn B8JIBlmlrn w, npOBO.Jm)IOCb ycpe,n:HeHHe 

no 83nMyTB~bHOMY yr~ BWieTa 1-RB8HTa lino ROOp.InffiaTe X Bepmmrn nep
BHTJHOro PP-B38HMO,n:~ttCTBRR: (rrytJOK BHTHI!pOTOHOB BXO,IJ;HT B KBMepy B,Il;OJll, 
OCH X). Ha plic.2 nOKB38HO li3MeHeHHe pacnpe,n:e~emm ""1t B pesym,TaTe 
8THX ycpe~eHd. 

N 

<'W,>=2Q9 
62

• 3.3 

<W,>=19.5 
62=5.15 

Q)j. ~ ~=18.2 

~
2 = 6.4 

w, 

Pirc.2 • JfaMeHeHHe pacnpe,n:e~eHM 'v1 . 
a) Bee \-'{ 1 BHTJHC~eHHUli no MeTo,n:y noTeHUHBJll,HUX 

MHH; 
6) Bee W1 I BHTJHc~eHHUtt no MeTo,n:y noTemma~bHUX 

MI'J:H C ycpe~eHHeM no 83nMyT8~bHOMY yr~ BWieTa; 
B) Bee W:i: , BHTJHC~eHHmi no MeTo,n:y noTemmam,HUX 

.n:.mm C ycpe~eHHeM no KOOp.Inffi8Te X BepmHHH nep
B~Horo B38HMO,n:ettcTBHJI li C ycpe~eHHeM no 83H
MYT8~bHOMY yr~. 

He6om,maJI gacTb 1-RB8HTOB OK83UB8eTCJI H,n:eHTH~JmHpOBaH8 Heo~o-
3H8~0 li~ MOlKeT 6HTb CBJI38Ha C HeCROJll,RliMH BepmHHBMH. 3TO ygHTUBa
eTCJI npH BHTJHc~eH:irn no~oro Beca, KOTOputt paBeH: 

W= W'!· Wt· We/ • (6) 

V1 • V2. 
'\l\i- Tono~or~ecRHtt Bee nepBHTJHoro pp-BsaHMo,n:ettcTBM, R KOTopoMY 
OTHOCHTCJI 1-KBaHT; '-"{,i- Bee, ygHTUBaI<IltIDi noTepn 1-RBBHTOB npH li3Me-

6 

• 

-· 

peHIDDC li Bqq)eKTHBHOCTb I!pOCMOTpa; ½ - 'IHC~O BeplIIIlll, C KOTOpl,IMH MO
lKeT 6HTb CBJI38H 1-RB8HT; Yz_ - 'IHC~O Hepaa,n:e~eHHHX rIDIOTe3. 

Cpe.n;HHn no~tt Bee J-KB8HTOB OR838~CJI pBBHHM .::_ W> = 25,5j;0,3/6{ 
.JJ.rur BHTJHC~eHRR: Beca 1-KBBHTOB rr HettTpa~bHUX CTpBHHHX gacTim rr 

sanHCH ,n:aHHHX p88JrnlIHl,IX ~a6opaTopd Ha ~eHTY cyr.mapHUX pesym,TaTOB 
6wra Ha1mcaHa nporpaMMa f<- ECO P .. IlpH o6pa60TRe 37000 pp-B3aHMo,n:eif
cTBHtt 6wro Hatt,n:eHO 2151 co6HTHe C o6p830B8HHeM 1-KBaHTOB. 

B r~aBe 2 HCC~e,nyIOTCJI _HHTerpa~bHUe xapaRTepHCTHRH o6pasOBaHRR: 
1-RBaHTOB (rr°-Me80HOB) B pp-B38HMO,n:eifCTBIDDC npH liMIIyJll,Ce 22,4 raB/c. 

IIo~e -6' (rr°) H Tono~orngecRHe - 6'11 (rr°) cegeHRR: o6pasoBaHM 
rr0-Me30HOB onpe,n:eJIJIJmCb C HCnO~b30BaHHeM COOTHOmeHHif 

1o(n°)::;ko'(r? I G'\1 (n~=i~ (r) ( 7) 

li npHBe,n:eHU / 7/ B T86~e l. 0R888~0Cb, gTo no~e cegeHM o6pa80Ba
·HM HeHTpBJll,HUX H no~OlKllT~HUX Il-Me80HOB COBna,n:amT. B Ta6~e l T8K
l!te np:ime,n:eHU oneHogHUe aHageHrur no~oro H Tono~or~ecKHX cegeHHif 06-· 
pa80B8HM rr°-Me80HOB-B 8H~OHHUX C06HTHJIX, no.7JY'leHHUe li8 cpaB
HeHM .I(aHHUX o pp- H pp-(JI.PH 24 I'aB/c) B88.HMO,I(e:licTmmx. 

Ta6~ l 

Tono~. 0 2 4 6 8 IO 12 14 Bee 

6',,, (n7 ·1,06 14705 23950 20969 9,75 2,34 0,47 0,034 71,89 
±,IB ±, 5 ±, 9 ±, 7 ±,70 ±,35 ±,IB ±,034 ±I,78 

G'! (n') 
l 77 4 57 9 20 5,90 2,12 0,47 0,03~ 24,69 
±f,22 ±f.IB ±f.03 ±,74 ±,,36 ±.,IB ±,,18 ±,2,2 

Cpe,ItHH.II MHOl!teCTBeHHOCTb rr°-M880HOB B 8HHHr~OHHUX co6HTHJIX paBH8 
~ ~ t,, = 2' 95,±0 I 29 li 88MeTHO npeBumaeT Be~HHY cpe~en MHOl!teCTBeH

HOCTli rr°-Me80HOB ( <Yin•" = I,84,±0,06) ,n:JUi Bcex Heyrrpyrnx co6HTd. 
Jfaj'lleime 88BHCI!MOCTH cpe,n:Hero tm:Ma rr°-Me80HOB - < l'I n•" OT 

MHOl!teCTBeHHOCTH OTPHUBTeJll,HO 88pmtteHHUX gacTim - h_ nOKB88~0, gTo 
HMeDTCJI K_Oppe~ Mel!t,n:y < h no) R n_ B 06~CTH O ~ n_ !:- 4 ,n:Jili 

Bcex Heyrrpyr:a:x pp-B88HMO,n:ettcTBd. 3aBHCl!MOCTb < Ill no,. OT 11_ 
OIIRCHBaeTCJI .mmettHoff qJy1IKD;liett BH,n:8 

.t.. "'no>= a 1-&n_ • (8) 

BeJmlmHa napaMeTpa 8 paBHa 0,26±0,06 R cor~acyeTCJI c peaym,TaTmm, 
rrpe,n:cRasHBaeMHMR MO,n:em,m lm.I(ltOCTR B RPRTR'IeCKOff _TO'qKe. B aHHHrRJI/I

ne:ommx COOHTRSIX < /;I ; 0 "> IIpaKTRgeCKH He 88BRCRT OT 11 B HHT8p
BM8 4~ fl!!:: 12. 
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I3IDr orrpe,ll;e~eH R08qXIJIDiji0HT Heyrrpy:rOCTH rrpH o6pa30BBHHH n°-M030-
HOB B pp-BsaHMo.D:e:l!cTBIDµ - 'z. no , ROTopu:11 B rrpe,I1;eMx onm6oR coBITa
.D:aeT c ROaj$n~rnHTOM HeyrrpyrocTH rrpH. o6pasoBaHHH IY-MesoHOB - lz, n+ . 
Ms cpaBHeHIDI .D:a.IDmx o pp- II PP-B38lIMO.D:eilcTBIDIX orrpe.D:MeH xoa@imJ;ReHT 
HeyrrpyrocTII - ~no B a.HHHrJIJIJID;ll:OHHHX co6uTll/IX: 0,30±0,03. B OT
JmtIHe OT rrpoueccoB e+e--ammrwrm.um B co6uT:rurx pp:-aRHKI'HJIJIUJlli c poc
TOM aHeprHH B38HMO,ll;e:l!cTBIDI He H86JIIO,I1;80TCH YB0~qeHHH .D:O~ aHeprHH, 
YHOCHM0:11 n°-Me30H8MH (cM. pHc.3). 

- 2.0 
]3=..!£ 

'Zn+ 
1.5 

1.0 

0.5 

"PP-OHHU?. 

O e•e - OHHU? . 

.poJI=~ 
4 t t 

+ 

2. 4 6 7 
. rs f38 

Pnc.3. M3M0H0HHe C pOCTOM am~prnn KOa~eHTa 
j3 = e11o/t n-t- ;II.JiiI C06HTH:I! e+e-_. H pp-aHHHrHJIHUHH. 

MHqiopMaUIDI O cpe,ll;HeM quc~e n°-Me30HOB B C06HTHH HCITOJII,30BBMCI, 
;II.JIR orrpe,ll;e~eHHH cpe,ll;Hero quMa He:l!TpOHOB, o6pa3yicmIIXCH B pp-B38HMO
,ll;e:l!cTBIDIX, - ~ J1 rt "'J. Ma COOTHOmeHHH M0iK,IJY ceqeHHHMH 8HHHrHJIIIT(HOHHOro 
H Heyrrpyroro ~Ha~OB, cpe,ll;He:11 MHO~ecTBeHHOCTI,ID rrpOTOHOB, He:l!TpOHOB H 
/\ -qaCTIIU /S/ 

e:A-=o'i<.e1(1- t.."1p)-~J1'1?-<- 11,\·::>) <9
) 

Mo~o orrpe.D:e~TI, 
A 

< h i.,, 7 = 1- 6'6:~ -< Yip 7- < """?. ( ID) 

.Il.Jm 6"A 6epeTCH 3HaqeHHe, rro~eHHoe pa3HOCTHHM MeTO,ll;OM: 
fir 11--=-EJp P - Dpp . CquTaH, qTo B pp,-Bsa.HMo.D:eilcTBHHX cpe.D:H rro~o~TeJII,
HO 38p!I~eHHHx qacTIIU o6pa3YJOTCH B OCHOBHOM rrpoTOHH, n+- H K+-Me3o
HH H qTQ <11n.v::<n,,.-,, <nl<.1-->=-<M,\:.o>, MO~O orrpe,I1;e~TI,~/.1p> H3 
.D:8HHHX O cpe,ll;He.:11 MHO~ecTBeHHOCTH 38~eHHHX qaCTIIU - <Ne.,/,,.'> : 

< Vlp"?= <I\/;-> - t.nn0 ?- < MK.o) .. (II) 

8 

I 

I 

·~ 
'i 

fl 

I 

(j 
,:t 

(. 

Cpe,ll;Hee qnc~o HeilTpOHOB, o6pa3YI00100CH B pp-B38HMO,ll;eflcTBHHX IlpH aHep
r:rurx 22, 4; 32; IO0 raB, 6~o orrpe.D:e~eHo rro qiopMy~e ( IO) H rrp.1me,I1;eno 
B Ta6~e 2. 

Ta6~nua 2 

P (raB/c) 22,4 32 IO0 

< nn / 0,28±0,03 0,32:t0,03 0,34:t0,02 

KaK BH,ll;HO H3 .D:8HHHX Ta6.JIHUU 2,c pOCTOM 3HeprHH cpe,ll;Hee quc~o H0llTp0-
HOB - <:. 11,., )' , o6pasyromuxcH B pp-B38HMO,ll;0llCTBHRX, yBe.JllitfHB80TCH, 
qTQ CM38HO C YM0HI,ill0HH0M .D:O~ 8HHHrHJI/Ir(UOHHHX co6HTHll. Be.JllitfuHa 

( YJ H )' B H08HHHrHJIIIT(HOHHHX C06HTIDIX IlpH 22, 4 I'aB/ C paBH8 0, 35±0, 04 
H B rrpe,ll;e~ax onm60K COBil8,I1;80T C ,ll;8HHHMH O pp-B3a.HMO.D:0HCTBHHX rrpH 
24 raB/c· ( 1/1 < n n PP> == 0,33:!;0,0I)-. 

B r~aBe 3 rrpoBO.D:HJIOCn ncc~e.D:OBaHHe .D:HqxpepemnramHHX ceqeHnn rrpo
ueccoB o6pa30B8HHH 1-KBBHTOB H n°-M030HOB. 

Ha puc.4 IlOK838HO pacrrpe,ll;e~eHHe HHBapHaHTHOM CTPYKTYPHOll qiyHKUHH 
F,, ()() ;II.JIR 4-KB8HTOB, 06p83Yllil1HXCH B pp-B38HMO,ll;0HCTBHHX ITpH pa3.Jllitf-

HHX aHeprIDix. 

PP-'t+X 
+ 22!t rJB/C 

-0 i! 
• 32 _,,_ 

~ 

*1 
D 100 -11-

L:,. 

X 4.6-11-.._. 
a_--t 10 t 

A 9.1 - 11 -
'ti 

~t + f lll 

~N~ j "° 0.: 

f t t .. 'ti 
)( 

)( 
• 'ti 

f 
L>. 

Lu 
'--' 

t f + ~~ 
t 

1.0 t • X 

X 
0 0.1 Q2 Q3 

PHc.4 , Pacrrpe.D:e~eHHe IIHBapnaHTHon CTPYKTYPH0:11 
qiyHKUHH. F~ <x). 
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B ueHTpBJII,HOil OOJI8CTll ( X ~ 0, l) F;,_ (x) y:M8HI,JJJ88TC.H C pOCTOM i:meprnll 

oT 4 ,no 20 r::iB, a B HHTeproJie ::JHeprrril 20-100 r::iB aHa'!eHrre F, (X) B 
ITpe,neJiaX OJJJHOOR OCT88TC.H ITOCTOmnmM. 

PacITpe,neJieHrre J-RB8HTOB ITO 011CTpOTe B c.u.M. ( ylf), ITplrne,neHHOe 
Ha prrc.5, corJiacyeTC.H C TeopeTll'I8CROll 38BllCIIlAOCTI,ID, ITOJIY'I8HH0ll B MO

,neJill CmmHllR RBapROB, B ROTOpofl YlJ:HTl1B88TCR ITOITepe'!HOe .I{BIDK8Hll8 RraP,-
ROB BHYTPlI a,npoHa lI BepORTHOCTI, Bh!XO,na '!8CTHU 38BllCllT OT ux M8CCl1 87. 
0THOCllT8JII,Hhlll Bl1XO,n M830HOB paanoro TllIT8, paCC'IllT8HHHll ITO ::JTOll MO,ne
Jill, COBITa,naeT C !3RCITepIDJ8HT8JII,HllMll ,naHHIB~ll. 

100.oi- pp--t"+X +- 22,4 TuB/c 

9 too rt1B/c 

i ~-MO>= '-' -......, CJilIBHIDI 1rnapROB 

to/>- ~ -r KBapR-ITapTOHHall 
'ti ~ ' MO.I{eJll, 

1\ 
~\¢ 

,o.ot- t\ 
\ 
~ f\T\ 

1.0 I \ 
0 1 2 .3 

Y* 
Tue. 5 , 3RCIT8PID,18HT8JII,HOe ll nOJIYl!eHHHe B paMKa.X paa.mr"IHHX MO

,neJieii pacrrpe,neJiemm /-KBaHTOB no 611cTpoTe B c.u.M. 

Ha 8TOM lite plICYHRe IlORa38HO pacrrpe,neJieHlie no y~ 1-RBBHTOB, 
IlOJIYl!eHHHX B RBBpK-rrapTOHHOll MO,neJilI reHepaU.l!lI co611Tml ITO MeTo,ny MoH
Te-KaPJIO. B 3TOll MO,neJilI OTHOJJJeHue BepO.fITHOCTeil B03HmtHOBeHll.H Me30HOB 
llJilI 6apuOHOB ll3 pa3H!1X MYJII,TllITJieTOB orrpe,neJI.HeTC.H OTHOJJJeHJ:IeM SU (6) 
CITlIHOBl1X qmtTOpOB, 'ITO ITplIBO,nlIT K 381311JlJeHHOMY o6p830B8HllID peaoHaHCOB 
ll, KBR CJie,nCTBlle, R 3aBl1IIleHHOMY 06pa80B8HllID rr°-Me30HOB. Ha puc.5 ,naH
HHe KBapK-IIapTOHHOtt MO,I(eJm Jie'1t8T ClICTeMaTH'!eCKU Bl1JJJe 8KCITepm.!eH
TaJII,Hl1X TO't{eK. 

Ha6.mo.naeMa.H ,nJIR J-KBaHTOB Koppe.JI.RI:Um cpe,nHero KBB,npaTa norrepe-q
Horo lI IlpO,I(OJII,HOrO (B c.n.M.) HMIIyJIMOB ("a@>eKT -qaffKII") He OillICHBa
eTC.H ITOJIHOCTI,D KBBPK-IT8pTOHHOll MO,I{eJII,ro. 3TO MO~eT CJIYDTI, YK838HlieM 
Ha MHOrOCTpy:ttliHtt xapaKTep nponecca pp-B3am.!O,I(8ttCTmrlt. 

10 

HccJie,noBaJiaCI, runoTeaa KHO cKei-lJIHHra ,I(JIR 1-KBBHTOB, B pBMKaX 

ROTOpoil rrpe.n;rroJiaraeTCR YHllB8pC8JII,HaR 38BllCllMOCTI, 

<n-;, G"'a.,(n°)=¢.(2) 2=_!:J_ (12) 
< J1 > c-. 2. , ~ "'" ) flD Cl~~ 

r,ne < /II)' - cpe,I(HR.H MHOlKeCTBeHHOCTI, 38PfllKeHH!1X 'l8CTllU; t:: /;'?no"> -
cpe,nHee 'IllCJIO rr0-Me30HOB Ha O,I(HO Heynpyroe B38llMO,neilcTBlle; r::--. -

, V tt,,1 

Heyrrpyroe ce-qeHue. 

BHpalKeHue (12) MOJKHo aaITucaTI, B cJie,nyrouieM BH,ne; 

.::'._ 111> S'1.1 (170) = <1,(>_fY"' ~ 11no'?l/1= ck,(i-} C. "1no"?i,, (l3) 

~11no) o.·.., (SVm ~Ylno> "Z. <t1no), 

r,ne < '1no '? "1 - cpe,nHee 
0

'lllCJIO rr0-Me30HOB ,nJIR C06!1Tllil ,naHHOil TOITOJIO-
rurr; (P1 (e) - KHO cpyHKUll.fI o6pa30BaHJI.fI aap,meHHHX '!aCTllU, aaBu
C.Hl!la.H TOJII,KO OT 2: = ¾ tt > . Ha Bl1paJKeHUR ( 13) Bll,JUIO, 'ITO ITPll H8Jill

'Illll KOpp8JIRIJ;l:lll MeJK,ny ( '1 
0 

)> J..i ll fl, KHO CReilJIHHr .I{JIR rr°-Me30HOB 
6y,neT H8PYJJJ8TI,C.H. f'7 

,UJur ITOJIYlIHRJIID3llBHl1X ITpoueccoB oc5paaOB8HM 1-RBaHTOB (rr°-Meao
HOB) ycTaHOBJieHa CITpaBe,nJIHBOCTI, rnrroTeau "CReit.JrnHra B cpe,nHer,1~• ,I{JlfI 
ROTopoil ITpe,nIToJiaraeTC.fI CITpaBe,nJIUBOCTI, COOTHOrneHllll 

_,_ c1rr"1 = <P. c-~) , ~ = P~* <r4) 
c;v"' d'j, 11 <:'../Pl\ I>,., 

_t_ c/01,1=- <P Oz) lz, = P.J.. 
G"'\.\ die, 1 , .(B_">1-i, 

(15) 

Ewro ITO-r,ne ~ - TOITOJIOrll'!eCROe ce'!eHne J-RB8HTOB (n°-Me30HOB). 
RaaaHO /

9
/ (prrc.6a,6), 'ITO COOTHOJJJ8HllR (14,15) He aaBllCRT OT MHOJKe

CTBeHHOCTll BTOPH'IH!1X 'IaCTHU, OT H8'!8JII,HOH 3Heprrrn, a TaRJKe OT TllITa 
CTaJIRHB8llll!llXC.H '!aCTHU. 

Ha puc.6(a,6) CITJIOJJJHOil JlllHlleil ITOR838H peayJII,TaT anITpORCUManun 

COOTBeTCTBYKillllX pacITpe,neJieHUH ,I(JIR peaRUllll up - 1 + X Tipli 5 raB/c. 
HcITOJII,3YR COOTBeTCTBYKJllll8 ITpeo6paaOBBHM, MOlKHO OT pacrrpe,neJieHUR 

J-RBBHTOB rro ITpO.I(OJII,HOH CReilJIHHrOBOM ITepeMeHHOH ITepeHTll R 8HBJIOrll'!
HOMY pacrrpe,neJieHmo ,nJIR rr°-Me30HOB. 0RaaaJIOCI,, 'ITO ll ,nJIR rr°-Me30HOB 

Bl1IIOJIH.HeTcH rnrroTeaa"CReil.mrnra B cpe,IUier.i~ PacITpe,neJieHne rr°-MeaoHOB 
ITO IlpO,I(OJII,HOH CReilJillHrOBOH ITepeMeHHOH xoporuo OITllCl1BaeTC.H RB8PR-ITap
TOHHOll MO~eJII,ro. 

B aaRJIIQ't{eHllll CqJOPMYJIUPOBaHH OCHOBH!1e peayJII,TaT11 pa60T11; 
I. Paapa6oTaHa cxeMa ROHTpOJI.H CROpOCTli OXJiaJK,neHU.H BO~OpO,nHOil 

RaMep11 "Jfio.nMHJia" lI rpa,nHeHTOB TeMITepBTYPH B pa6o'!eM 06'beMe, IT03BOJilIB-

II 



1.0 

~ 

~ 
&"' 

0.1 

f5P-r ♦ X, 22.4Thll/c 
• n=2 
• n=4 

~ • n=B 
\l • BCE i¾ ~ n-P-Y•x,sTaB/c 

~ 
)~~ 

PP-r+X, 22.4ThB/c 
• n=2 
• n=4 
• n=B 

c:-, 
~ 

"& 

1.0~ • BCE . fa~ - n-P-lr+X,5ThB/c 

:,, ·~ ,,!. 
tWJ! 0.1 

4 5 .. 6 
Q01 J =¥,ft> 

05 1.0 1.5 2.0 2.5 

'l 
_ _fr 
-<Pr> 
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PHc. 6 Pacrrpe,ne.iremrn a) <P,, ( S) B 3aBllCHMOCTll OT j , 

6) cl>J.. ( 11.,) B 3aBHCHMOCTll OT f{_ .IJ,JlfI C06li!Tlli1 pa3HO:ti 

TOIIOJIOrllll C o6pa30BaHll0M 1-RBaHTOB. 

W8.II YTO'IHHTI, pacIIOJioxeHRe MeMeHTOB T0pl!OCTaT:apOBalillJI ll OTpa6oTaTI, 

OIITHM~Hlil:ti pe~ OXJI~0H.IIB R8M0plil. 

2. ITpoBe,neHlil ll3Mepemrn: Tpex ROMIIOH0HT B0RTOpa MarHRTHO:ti llH,IJYR

IJ;lill B pa6o'IeM o6~eMe R8M0plil C TO~OCTI,ID B orrpe,neJieHllll B0JIIfllllHH B -

0, I% :a HaIIpaMeH.IIB BB rrp~cTpaHCTBe - I5~ Ilo:Ka3aHO, 'ITO o~eHRe 

R8M0plil .no 25°K He IIpllBO,nllT R :ac~emno MarHRTHOrO IIOJill. 

3. Co3,naHa rrporpaMMa .IJ,JlfI pac'IeTa B0COB 1-RBaHTOB ll ROMIIOHOBRH 

JI0HTlil cYMMapHlilX pe3y~TaTOB. 
4. Orrpe,neJieHlil rro~e ceqemrn: 06pa30BaH.1IB n°-Me3oHoB B Heyrrpyr:ax 

R 8.HHHI'l1L111ml!OHHHX B3aRMO,ne:ttcTB.IIBX, ROTOplile pallHlil 7I,89±I,78 R 
23, 62±_2,20 M6 COOTB0TCTB0HHO. Orrpe,neJieHlil T~e TOIIOJIOr~ecMe ceqe
HIDI o6pa3OBaHRII n°-Me30HOB B HeyrrpyrHX ll aHHRr~OHHlilX B3aRMO,neil
CTBRRX. Cpe,nrum MHOX0CTB0HHOCTI, n°-M030HOB B aHHRrl1L111mll:0HHHX C06lil
TruDC pa13Ha 2, 95±(), 29 H rrpeBlilll!aeT aHMOrlr'IHlile ,naHHHe { < h n•~ = I, 84± 
0,06) .IJ,JlfI HeyrrpyrHX pp-B3aRMO,neflCTBHfl. 

5. ITo.nyqeHlil ,naHHlil0 0 R08<ppHil;R0HTe HeyrrpyI'OCTll IIpH o6pa30llaHIDI 
rr°-MeBOHOB. YcTaHOBJieHO, ~TO B OT.Jmtme OT npouecCOB e+e";,aHHRrRJil!D;lill 
B co6HTWIX p~RJil!D;lill c p0CTOM BHeprHH B3aRMO.IJ;eflcTBRli He Ha6JID

.naeTCH yiie.,mqemm .nom 8HeprHH, YHOCRMOfl n°.-Me30H8MR. 
6. Onpe,neJieHa cpe.nrum MHOX0CTB0HHOCTI, IIp0TOHOB ll HeflTpoHOB. 

Cpe,nHee ~CJIO HeflTpOHOB - < 11,,H.,. ,o6pa.3ymtmCCfI B Heyrrpyr:ax HeaHHH-
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r.lfJilill;HOHHl:lX pp-co6UTllfilC, paBI!O O, 36:!;0, 04 rr COBIIa.na eT c B0JllI'IUHOii 

~ <'. J;f,,"' '} , IIOJiy<leHHOil B pp-B38llMO,neficTBl!.ffX. 

7, lfa~eHa ROppe.JifU.Urn M0JK.D:Y cpe,nH!IM 'Il!CJIOM rr°-M030HOB IT 'DIMOM 

sap.fllKeHHlilX qacTrru: 

- .IJ,JlfI HeyrrpyrllX C0611Tl!il B0JliI'IlIH8 ITapaMeTp8 ROppeJim.urn 8 paB

H8 0,26:!:0,06 ll COBIIa.naeT C ITpe.ncR838HH.ffMl! MO,I\8.JliI TrGI.I(KOCTl! B RPHTII

'I8CROil TO~e; • 

- B aHHIIrl!.JIJII.UIOHHUX co6UTUHX ROppeJU!lT,UU M8lK,Ily c( n,,,.) II fl, 

IIpaRTl!'I0CRl! OTCYTCTBYIDT. 

Pesy~T8Thl pacqeTOB ITO RBapK-ITapTOHHOil MO,Ile.JIII R8'I8CTB8HHO OITl!

ChlB8IDT ROppe.JIJll.UIID M0JK.D:Y rr°-M030H8Ml! II 38p.FDK8HHHMl! 'I8CTl!ll;8MlI B HeyIT

pyrux ll 8HHIIrl!.JIJll.UIOHHlilX B38l!MO,neficTBl!HX. 

8. IlpoBe,neHa ITpOBepKa ruITOT0311 KHO CIWilJUIHra ,IIJill ITO~HR.Jll031ID

HlilX peaRu;Uil C o6p830B8Hl!0M rr°-M030HOB, ilOR838HO, 'ITO H8.JliI'IU8 ROppe

.JIJll.UIH M0lK,Ily < nno/11 ll J1,, ITPHBO,IIIIT K napymeHl!ID CKeil.JIIIHl,a. 

9. YcTaHOM0HO, 'ITO pacITpe,neJieHue 1-RB8HTOB ITO 61ICTpOT8 B 

c.u;.M. xopoIUO OITl!CbIB80TC.ff MO.ll;0JII,ID C.JIIIffill!H RBapKOB, B TO Bp8M.ff KaK 

pesyJII,TaTbl pac'IeTOB ITO RBapK-ITapTOHHOM MO,I\8.JliI paCITOJIOJK0Hhl CHCT8M8-

TH'I0CRU BUIUe :mcITepl!M8HT8JII,HUX ,naHHl:lX. 

IO. ilOKa38HO, 'ITO .IJ,JlfI ITOJIYIIHKJIID3l!BHUX peaRll;llil o6pa30B8l!HH 

)'-KB8HTOB (rr°-Me30HOB) BHITOJIH.ff8°TCH rUITOT838 "CReHJIHHra B cpe.n;HeM~' 

PacITpe,neJieuue rr°-MesonoB ITO rrpo,noJII,HOil c1wilJin11roB01i ITepeMeHuol1 xopo

IUO OITUC11B88TCH KBapK-ITapTOHHOfi MO.ll;8JII,l(J, 

0cHOBHhl8 pesyJII,T8TU .nuccepTarur11 .noKJia,n11BaJIHCI, Ha M8lKJJ:YH8pO,nHlilX 

KOHq:epemurnx B T6ll.JIIICU (1976 r.), CTfacppre (1978 r.), EpeccaHmre 

(1980 r.) 11 orry6JllIB0BaH11 B pa6oTax / - 9 • 
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