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EPEBAHCK!:ti \l;>HSHliECIOOi li'IHCTMTYT 

Ha npam.x PYROilliCU 

KASAPRH CEPI'E.~ CYP:c:HOBWI 

Y~;K 537.59I:53S.I.C74 

OIIPEIT.RTIE.~E CE!iEHIDi HEYTIPYroro B3AlI1iIOi:.;;,~c.'TJjjIH 
ill10HOB ~·I HYKJIOHOB C .@U'AMM J::E.IIE3A 

B HHTEPB.A.11E 3HEPI':vili: G,5-5,0 TsB 

Cnerm:a.m:,HocTD OI.U4.I6 - WHSHI\a aToMHoro .ff,ll;pa 

liI s~eMeHTapHblX '!aCTliIT( 

A B T o p e ~ e p a T 

.IlHCCePTarm:n Ha COJiICRa.HHe y'!eHofr CTerrem1 

RaH,I\H,1l;aTa rlM3liIRO-MaTelV'STJil'IeCIU1X HayR 
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Pa6oTa BWIOJIHeHa B EpeBa.HCROM qmszqecKOM HHCTHTyTe. 

Ha;y"lllldl: pyKOBO)UlTeJIJ): KWJ,IUmaT cliHSHKO-Ma.TeMB.THqecRHX HayR, 

CT8plid Hey'!Hblit COTpy;n:HHI< 

B.B.ABAKHH 

~e OJllIORe~: ~OBTOp qlRS.HRO-Ma.TeMaTHqecIUIX HayK, 

~coop T.l.ACATHAHH (EpJ&'.I) 

.n;oKTOp cliHSHKO-Ma.TeMaTl'11ieCKHX HeyK, 

CT8p!Il'1H Hayqmtli COTpy;n:HHI< 

B • .H.IIIECTOIIEPOB (IDOOi\P MrY) 

Be.n;yntaa: oprrum.saua.s:: HIP AH rccP 

3antHTa cocTOHTC.f.C " ff ": CJ!) !986 r. B I4.00 qac 

Ha sace.n;ruum cneQKa.JmSKpo:sa.HHoro coBeTa ~ 034.03.0I EpeBa.H­

cKoro qla3K1ieCKOro H.HCTHTyTa (375036, r.EpeBaH, y~. MapKapa­

Ha, 2). 

c .n;KCCepTB.UHeli MOJKHO OSHaKOMKTDC.f.C B 6a6JIHOTeKe E~. 

ABTopeqiepaT pasoc.naH "~J "RHBaps1 !986 r. 

Yqemtli ceKpeTapD 

cneQKa.JmSRPOBaHHOro COBeTa Epil>.11 ~ 
B.A.111AXEA3HH 
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OEilWI XAP.Al{TEPI1CTlll{A PAEOTbl 

AKTYa.Jil>HOCTI> rrpo6JreM!:l. iiccJie.n;oBaHl'le Bsam110.n;e}rcTBHi1 a.n;po­

HOB Bb!CORHX SHeprHti: c H,D;par.m pa3JililLJ:Hm: nemecTB CT8HOBHTC.fI Bee 

6oJiee Ba.Jiuron 06JiacT:ri10 i)!rnmrn s:rrer.1enTapm1z i:i:CJ,cT:rui;. HoBI::re sRcne-

( 1M6HTa~HHe .n;aHHHe no I13L!Opemrn xapaHT8})I1CTl'.lR BSWIMO.n;eitcTmtii 

a.n;pOIIOB c H,D;pa.Mrr B o6JiaCTI1 SHeprn~!. HaMIIOro rrpeBbllll8.IOUUiX .n;ocTnr­

HYTHe Ha COBpeMeHHHX yc1WpllT8.iUIX' Ba.;i(Hhl .TI.Jill rrponepKR paSJrn'tJ:HHX 

TeopeTll'tJ:6CRHX rno.n;eJieE:' pacLJ:eTOB I! rmroTe3. .d OTJIB'llie OT Tpa,ll;li­

t(liOHHHX ycROPJiJ.T8JibHb!X 11CCJI8,UOB8JIHfi xapaHTepllCTHR BSaMMO.n;ei!:cT­

mrU sJieMeHTapHb!X rrpoueccon THrra PP , PP , H3Mepemrn Ha H.IJ;pax 

rrosBOJI.fIIOT rro.eyi:i:uT:ri yHURaJibffYIO 11mfJOpr.1arr,m) o cJioJKHoti CTPYRType 

R,Il;pa, 1\aR lv!H6ro:eyRJIOHHOfi CHCTer.ru' rrpocTp8.HCTB8HHO-npeMeHHOt1 

pa3BllTHll rrpou;eccoB :11HOJK8CTB8HHOI'O pozmem:;;: tiaCTHD;' My JI:bTHrrepH­

rpepni:i:ecROM xapaHTepe Heyrrpyroro Bsmmo;c:e:~c'l'BV.5! I1 .n;pyrIDC cBo;~cT­

Bax R,Il;epHO}\ MaTepIDl. B CB.ff3lil c 3TH.:'.1 BU:::Hoe 3Hai:i:eIDl.e rrpHOupeTa­

eT ll3Mepe:ime Ji1 CpaBH8HHe .Uil.H8M¥1"!8CHHX xapaHTepuCTHR BO BSam.10-

.n;etiCTBli.f.CX III10HOB. rrpOTOHOB 11 Heii'l'pOHOB c !"I.,J~paMJil. 3;rr,ec:r, l.IOE'J!O 

CY.JUIT:b 0 RBapR-rJIIOOHHO:ii CTpy11Type a;rr,pO!!OB r: 0 BHyTp.1IB.nepm1x r:e-

( ..,epaccemm.'lX rrpH Bb!CORli!X sHeprru:r..x. 

.l1sMepeHHe ce"!emm B3anMo;rr,eJ.icTBI1.q ;-;:10:DB •~ HYRJIOHOB c M;ict· 

VIK liteJiesa B HaCTO!lll16M SI\Crrepm,mHTe rrpa.\TM'!~lCirn ,D;OH83h!BaeT' '-ITO 

B o6JiaCTH sueprliH .n:o IO TsB rrpo.H:BJ"illGTCJI pa:.;JI111"-me B X9.paRTep;1c­

TW<ax B38I1MO;rr,eih:CTBM III10HOB l1 HYRJIOHOB c :-:.~'.Jarm I1 m:eeTC.fI y:·'l­

Sa.HPie Ha rrpo;rr,oJDi\8.IOllU1HCH pocT ceLJ:eH!lfI iwyr; . -,oro Bsam.:o.::e::c·r:.:::· 

a,npoHOB c H,IJ;pOM :11:eJiesa. Iieo6xo,r;,Hc.!O rrpo;:oJ.c:~: • ; .. IICCJie,JJ;oBaHflH 
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a.;!poH-SI,ll;epHHX B3aHMO.n;eiiCTBH~i Ha 'pa3HHX sr,n:pax-MlllleH.fl:X npH 6oJiee 

BUCCKHX 8HeprIDIX. 

ileJlli pa60Tbl. 

I. C03.JJ.a.HHe aKonep:11MeHTaJIBHoii ycTB.HOBRH, npe,n;HasHati:eHHOf.i .IJ;Jlf! 

H.IJ;CHTHqJHRa!UU1 a,D;poHOB B 06JiaCTH 8HeprHf.i 300-5000 TaB H H3Me­

peHHH xapaRTepHCTHR B3aHMo.n;efilCTBHJI IlHOHOB, npOTOHOB H Heli­

TpoHOB c .FI,Il;pall'IH aTOMOB pa3Jll!."l:HHX Be~eOTB. 

Z. Msr.1epeHMe ceti:eHHJI Heynpyroro Bsamao,n;eiiicTBRR: IDl.OHOB, npoTOHOB 

(Hetl:TpoHOB) C MpaMli JKeJie3a B 06JiaCTH 8Heprfill 30~000 TsB . 

H ceti:eHHJI Heyrrpyroro BSaRMo,n;ef.ioTBHH a,n;poHOB c sr.n;paMR JKeJiesa 

BTIJIOTI> .no aHeprHH 2U Ta.l:l. MccJie.n;oBaHHe 38.BHOMMOCTH ceti:eHRR: 

OT 8HeprHH I1 OT llJIOTHOCTli B03.IJ;YllIHOro .JIIIBHeBoro conpOBO'Jl\IJ.ei( 

TeopeTHti:ecKoe H paoti:eTHoe o6ooHOBa:HWI noJzyti:eHHwc pesyJII>TaTOB, 

IlOBHSHa pa60Tbl. BrrepB1!e B 3KcnepHMeHTax c ti:aCTHI.:(aMR ROCMH­

ti:ecRoro H8Jzyti:eHWI 008.D;aHa CBeTOOHJil>HM li1 IIOJIHOCTl>!O aBTOMaTJi13Ji1-

pOBaHHM yoTaHOBl<a, Il03B'OJIHIOlllM pas.n;eJil!.Tl> IlOTORH nHOHOB H rrpo­

i'OHOB B o6JiaCTH aHeprn.n ,no 5 TaB. 

BnepB11e B MHpoBoi! rrpaKTHRe Ha o.n;Hoii H TOM JKe ycTaHOBI<e c 

O;D.HHaROBh!MI1 MeTO)J;Jil.1I6CRID'Jl.H ll OTaTJi1CTli11I60Rl1MH Ollllil6RaMH O.l.l;HOBpe­

MeHHO 113M6p&J!l1Cl> ceti:emIB neyrrpyroro B38.lil.MO;n,eilOTBHJI IlHOHOB li1 

HYRJIOi!OB c MpaMli J:te.1resa. B 38.:Slil.CHMOCTH OT 8HeprHl1. 

Ja.y 1mrur n Il~RTI'.ti:eoI;rur U6HHOOT1> pa.60Thl. YcTB.HOBR8. "ITHOH"' 

cos.n;amrrur Jia OCHOBe J:.BYX y 3JIOB - Pilli-;r;.eTeRTOpa H HOHJil38.I.:(.110HHO­

ro I<aJIOpm:ieTpa - r)a.R'.1'l'.'-18CRU J1BJJJI6TCff HOBb!M TlliIOM MaOOCITeRTpo­

Me·r 2a a,r,poHon :s1:1cono!! aHoprirn. TaRoll: rrpn6op rrosuoJiffeT rrpo:asBeo­

TJil r:o:,jII.JieROI!l:Je HCOJIG,Il,(JBa!Ul.ii KOCI IUti:eORI1X JJY'W:i, i3 TOM "l:l10Jie; Ur 
:.h.pe:1:ur aaepreTlr'IeCIUlX C!:e11TpOB }'.'13Jlll'll!llX a,L,[JQ;;on Ha Bh!OOTe "Op, 

onpe,1;,eJiem1e a6COJIIOTHLIX i:OTOIIOB fll10!10B' r:pOTOHOB l~ 11e:·:Tpo11on B 

i'.HTt~pBaJie :meprml OT '.:,CL, rs.Ll ;r,o ,J 'J':J.t.l, HCCJI8)l;OBamrn IlOTOl\OB 8.,Il,­

f•Cl!OB B 3aBI!Cl1MOCTP.. OT !303,ll,YlllllOrCJ Jlllllll8BOro CO!ipcBOlK,IlemIB, 
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ITOJIY"l:8HHe 
11

'ti1.v'J.'!U. l!,Y'iROB ITHOHOB H HYRJIOHOB JJ! H3Mope1rn:e xapaR­

Teplil.CTHR B88.ll.lO;rr,eficTBP!J1 c R,IJ.paMl1 JKeJieaa' rpacf>HTa H CBMHI.:(a' on­

pe.n;eJiemrn HIDKHero rrpe,n;eJia sHatiemm ce-qemrn: Heyn:p'Jroro BsamAo­

.neM:cTBMH npOTOHOB c R.TI.PaMH aTOMa. B03.n;yxa 11 T • .n;. 

Ha ycTaHOBRe "IIH011" ocymecTBJieHh! MeTO)J;Jil.tiec1me .!:l.CCJie.n;oBa­

HI!H., .ROTOpLie Il03BOJT..JIIOT 6oJiee TOtrHO cpaBHJJ!Tl> pesyJIDT8.Tl:l, no;cy­

"i8HHble Ha pasHHX ycTaHOBr<ax B rwcMI1ti:ec.R11X Jzyti:ax. PesyJIDTaTl:l no 

orrpe,TI.eJieHHIO IlOTOROB II cneRTpoB a..rwonoB ll03BOJ!ffT 8H8."l:UTeJil>HO 

YJIY'tffi!HTl> Bh!60p OCHOBHb!X napaM0TpOB MOHTe-I{apJIO pa.cti:eTOB rrpo-

XOlK,IleHRR: npoTOHOB ti:epes aTMootlJepy. IIpe;rr.cTaBJiffeT ca.MOCTO.fITeJID­

Hblfi HHTepec Bb!paCOTRa lv!eTO,!J;QB 0I(8HRH IlOTOROB MIOOHOB n 8JI8RTPOH­

HO-(XlTOHHO}! ROMIIOHeHTE Bb!CORO:i.1 3HeprHli1 Ha ypoBHe rop. Ha 8TOi1: 

ycTaHOBR8 Bll8pB11e B ROCMH"l:SCRRX Jzy'iax llpl1MeHeHa ROMIT.JI6RCHM 

CHCTeMa a.BTOMaTJJ!88.I.:(l1H c~eMa., Sanl1CH, RaJIJi16pOBRl1 li1 rrpe.n;Ba.pH­

TeJil>HOM o6pa60TRli1 I1HWOPMa.1(rul. Ha <Jase .n;BYX 8BM, pa60T8.IOl!U!X B 

.mrnmo c yCTB.HOBRO:ff. 

llccJie.JJ;OBaHJJJ.e ceti:eHHJI Heynpyroro B38.HMO;u:ei1:CTBHH IDl.OHOB H 

HYRJIOIIOB c MpaMlil. .JKeJiesa, BOSMO.lKHOCTI> cpaBHeHHJI ceti:emrli np:11 

pa3Hb!X 3Hepr:rurx:, a TaRiK8 Teope'rnRO-pa.CtJ:8THbIIT a.HaJIH3 IlOJzyti:eHHb!X 

pesyJIDTaTOB qaRTH'16CRM HBJ!ff!OTCH ;u:ocTaTO'tJ:HO sa:aepmeHHw.m I! MO­

r:ryT 6HT1> HCITOJI1>30BaHbl B 8RcnepHMeHTax Ha 6y.D;Yl!U!X YCROpI!T6JIIDC 
in 

BE~OROM 3Hepr:irn:. Bne:pBble ll0Jzy"l:8Hl:l 3Ha"i8HRR: ceti:eHRR: <O(nFe) 
,..._~n . 
<o( ) rrpv.r 8Heprl!H.X' Ha IIOPff,l\OR npeBbllll8.IOl!IHX aueprH11, ,IJ;OCTRr-PFe 

HYTbl8 Ha YCROpHTeJIHX. 8TJil pesyJIDTaTht Ba.ii\HI:il )J.J!ff ITOHHMaHIDI Mexa-

( ffi'l3Ma B38.li1MO.D;elicTBHH li )l;J!ff Bh!60pa OllTJJJ.Ma.Jil>HOro BapI!aHTa Mo;u:e-

Jiei1. 

PesyJil>TaTH )J;Jil.CC8pT8.I.:(ID1 B ,Il.8.JThHelirneM MOr:ryT 6HT1> HCllOJII,30-

Ba.Hbl: 

a) rrpH 008)];8.HHI! 8RcnepI!M8HT8.JThHb!X YCTB.HOBOR RaR Ha YCROpHTeJIHX, 

TaR li1 B ROCM11treCR11X Jzyti:ax; 
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6) llPf! :n<enep.HMeHTa.JIJ:iHl:lX R3MepeHHIDC ce'!er:nur Heyrrpyroro B3a.HMO­

;n.eifoTBM c y'!eTOM BC8B03MO:lKHhTX MeTO)J,H'IeCRRX H Cf!H3H1'.JeCI\HX 

:JJOHOBHX rrpou:eccoB (sJieRTpoHHb!e R MlOOHHHe TOJI'IRH, RpHTepHH 

OT6opa. aRTa B3aHMO)J,e~CTBIDI, y'!eT rroporOBh!X sqxj)eRTOB, y'!eT 

a.JID6e;n.o qacT:irn; H T.;n..); 

B) IIPH pa.c'!eTax rrpOXO.h(,Il,emur ROCMH'!8CRHX 1'.JaCTHIJ; B aTMOC!Jlepe. a 

TaR~e rrp:a CpaBHeHHH H BH6ope TeopeTH'!eCRHX MO)J,eJieli, o6~RC­

Hm01IlIDC rrpou:ecCI:il B3aHMO)J,ei1CTBM 1'.JaCTHU c R,D.pa.MH pa3JIH'!HHX 

aTOMOB; 

r) ;D.JIR IIpaRTH'!eCROrO HCIIOJI!>30BaHHR pesyJII>TaTOB !IO H3MepeHHIO 

crreRTpoB ;; xapaRTepHCTfil{ B3aHMO)J,elicTBHJI a;n.pOHOB c BellleCTBOM,( 

IIOJJY'!8HHHX rrpH pa3HHX 3HeprHRX H Ha pa3JIH1'.JHb!X 3RcrrepHMeH­

Ta.JII>HhIX ycTaHOBRax. 

Arrpo6aruur pa6oTH. PesyJII>TaTH, rrpHBe;n.eHHue B )J.HccepTa:mm, 

orry6JIHROBaHH B COBeTCHHX H sapy6eJKHHX nay'!Hh!X li\YPHaJiaX, )J,ORJia­

)l,blBaJ!liCI> Ha BcecoroSHhlX (HRyTcR, 1977; EpeBaH, 1979; Ca.MapRa.H;n., 

l';.''15; 1981) H MewHa.po;n.Hb!.x' (fu>roTo, 1979; IIapu, 1981; Ea.nra.­

Jiop, 1983; CaH-,L.Hero, 1985) ROHwepeHUHRX !IO ROCMH'!eCRHM JJY'!B.M, 

Yll T4 Ylli E:sporrelicRHX CHMII03:1.fYMa.X !IO ROCMR'!eCRHM JJY'!a.M (.JieHHH­

rpa;n., 1980; PHM, I9tl2), Pa.6o'!HX CeccHRX 0.11\li AH CCCP Ov!OcRna., 

I\:.:82), BcecomHHX conema.HWIX AHH, a TamKe Ha ceMHHapa.x E\iiH, 

HY? AII rccP. 

IIo TeMe ;n.HccePTa:mm orry6JIHROBaHo II pa6oT. 

CTPYRTypa ;filICCepTaJJJ:Ul. ,L.Hccep'raul1.fI COCTOMT H3 BBe;n.eHIDI, 

<J:eTHpex r.ira.:a, sa.RJilO'!eHru:r, co;n.ePJiiliT 128 cTpaHHU, BRJIIO<J:a.eT 33 pn-

r;y1rna, 23 Ta.6Jml.Ul R 91 Ha.HM8HOBa.HHe B CIIHCRe JmTepaTypb!. ( 

Ha 3a.IIJHTY BHHOCRTCR cJie.n..yrouwe pesyJI:&TaTu pa6oTH: 

I. ::>1wrrepHM~HTa.Jr:bUaq ycTaHOBRa, co'!eTaroJ.:(rur PID:l-;n.eTeRTOp c Ho­

mrnami.oHHHM RaJIOp.ll.MeTpOM ;um IiCCJI8,I\OBamm ITOTOROD 11 CII8RT­

l0B ITROHOB, npoTOHOB H HeiiTpo!!OB rrpM 3HeprHRX G,3-5,0 Ta.d 
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R HX xapaRTepnC'.l'Vinn J:j;;la.H.MO,IJ,e;1cTBIDI c R,D.paMR pa3Hh!X 8.'l'UJVIUB. 

2. AHamrn 113B8CTHHX MeTO)J,OB I'!3!1!epeHH.fI C81'.J8illl.fI Heyrrpyroro nsaJ1-

MO;n.eilcTB.HJI a,I!,pOHOB B RaJIOpHMeTpe. Pac<J:eTHOe 060CHonamrn BbI-

6opa orrTruvraJI.IiHoro crroco6a H3MepeHHR. 

3. Pesy Jr:&TaTh! IICCJie,I\OBaH.H.fI BJJYJ..fIH.l1H pa3Hb!X •1.JOHOBHX, MGTO;n..w-rec1rnx 

.H @H3.l1.'!eCRHX 3WJl8RTOB Ha 3l{CIIepnMeHTa.JffiHO !13Meper-rny10 B8JIH'!H-

Hy 6 in (rropor ITO Ra.Jiop:aMeTpy. rropor ,i;;eTeRTOpOB. LTIOOHWre 

( 4. 

TOJI'!l{H. ,IJ;HCRp8THhlti xapaRTep 01,eMa HH('iopMaulm, o6pa'.l'Hblii T0R. 

Roa(l))rmHeHTLI pe;;~emum m10rron z npoTOIIOB, corrpono;;;,,'.erme, :x}­

IJ;eRTHBHOCTJ> perucTpawrn a,L,pOl-IOB H T • .r .• ) • 

Peay JI:&TaTI-J nccJI::;,r:,oBaHH.fI ce'!GHJl!.ff Hey rrpyroro nsmlMOJ:.e'.'.cT Bn,q 

III:!OHOB, rrpoTOHOB i: ueiITpouon c ;r;n:paMJl ~~TOMOB ::\e.'Iesa. Aua.mis 

aRcrrepRMeHTaJII>HHX pesy.Jr:&TaTOB n CpaBHeune c Teopiteii. Aru1po";­

CHMaIUIR M11.pOB!lX ;n.aHHb!X ITO ceqeHH.fIM IIHOHOB n rrpoTOHOB. Bi<BO,r, 
i.n 

aMII11p11.1'.JecRo}i sam1cm.1ocTH THIIa. 6 = f ( E) (r;n.e E - auep-

rru:r a;n.pOHOB B 00.Jia.CTH OT IDO raB ,JJ;O 5, 0 TaB) , 

5. PesyJIIiTan1 aHaJIHsa 3aBHCHMOCTll! ce<J:eHHR sapm:(eHHhlX a;n.poaoB O'l 

IIJIOTHOCTH B03)J.yllIHOro JillBHeBoro COIIpoBo;n,n;eHl1.fI. i·.ieTO,ll; orrpe,r,e­

JieHHR ce'l:erm.ir B3aHMO,ne:t'tcTBM.ff rrpoTOHOB c R,D.pa.MH aTOMOB rrorJIO-

THTeJLq RaJIOpRMeTpa B HHTepna.n:e aueprHH > 5 TaB. 

conEP~CAJl11E PAE<Yr~ 

Bo nne;n.emm rrpnno;n.HTCR RpaTRM xapaRTep11cTHRa coBper.ieHHO-

( ..,o COCTO.fIHlil.fI I:CCJie,IL~BaHHH ce'!eHHfr Heynpyroro B3a.HMO;n.ei'.CTBM IIH­

OHOB, !IpOTOHOD n uenTpOHOB c R,D.pa.MH pa3Jlli'!HUX Bell(eCTB, rrpoBO)Ul­

MllX RaR B 8I<crrepnr.1euTax Ha ycROpMTeJ!ffX, TaR H B ROCMH1'.JeCRIUC JJY­

'!ax. .Uaua rrocTarroBKa sa;n.a<J:, pernaeMhIX B ;n.ncceIJTau:m1, H orrpe;n.eJie­

uo ee M8CTO B o6met! RapTHHe I1CCJI8;D:OBa!IHM. IlpHBO)J.HTCR CT!)'.{RTypa 

.n '1CC e pramrn • 

B rrepnoil rJiaBe .naeTcR OIIHCaHHe ycTaHOBHH "ITHoH" (pHc. I). 
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Pi 
Mn1< 1 , , , J PnH 1 

p I 

Mn:C . . " .• -. .. ] PnH 2. 

p~ ] 
MOK?> Pnt1~ 

M:: ....... , ... , 1 ... 1 ... ··". _, _, .]Pn"1~ 

P:ac. I. Cxe111a ycTaHOBRH "IllioH". 

P1 - P 4 u ;·;ITIKI - i:Iill{4 - cooTBeTcTBeHHo, pa,rr,:aaTopH H 

rrporropuHoHa.m.Hble .Ka.MePH ll!O;J.zy .rreil PIIVi-.neTe.KTOpa; 
P~1 H pga - c.rron CB:VI~a; 

Fe3 - Fe 12 - CJIOH :KeJiesa. nomrnauno;moro l\a.nopn-
MeTpa; 
lt!IU - MKI2 - Pff.II.b! HOHRsa.:unoHHHX Ra.Mep. 

( 

:a ;n:IIccepTa.IU'IIO IJOIIIeJI :=mcrrep1meHTa.JThHblii i.ia.Tepno..rr, rro;rytJ:eam,rH na ( 

ycTaHOBRe sa rrepIIo;n: I978-I9d4 r.r. 

c TO'IKH spemm perueHIDI i:fJU3H'IGCI:UX rrpo6JieM ycTa.HOBRa 

"lrnoH" - MHOroueJieBM. 0Ha II03B0.1Dl:eT HCC"'le,UOBa.T:b COCTa.B ll no-

b 

' 

TOR a;n:pOHHOH ROMIIOHeHTbl ROCMR'leCROro HSJJY'leHWI Ha Bb!COTe rop, 

a Ta.R~e onpe;n:emrr:& HeROTOpb!e HS OCHOBHHX xapa.RTepHCTlllR BSaHMO­

;n:eii:CTBW'! ITllOHOB, npoTOHOB H Heii:TpoHOB c pasJm'IHb!Mll H)J.pa.Mll npH 

SHeprw:rx 500-5000 rsB. 

OCHOBHb!Mld ysJJa.Mll YCTa.HOBRll .fiBJlfllOTCH ROOPJUlHaTHa.H ro;n:ocRo­

rurqecRasi: CHCTelVl8., ;n:eTeRTOP peHTreHOBCROro nepexo;n:Horo HSJJY'le­

HM (Pilll-;n:eTeRTOp), HOHHSa.IUiOHHbIH RaJIOpHMeTp (:mt), SJieRTpoHHa.H 

annapa.Typa. H ROMIIJieRCHa.H CHCTeMa. a.BTOMa.THSa.r.um. npHeMa H o6pa-

60TRH HHclJ<>pMa1um. 

KaJiopHMeTp cocTOHT H3 IO pi:r,u;oB ~eJiesHoro norJioTHTeJIH o6~eii: 

TOJill(RHOH 780 r/crl-' 'ITO COOTBeTcT:eyeT "' 6 11,~ • Ha;n RaJIOpruAeT­

pOM paCI10JIQ)iteHO ,IUJa CJI0.11 CBHHUa TOJIIIU1HOR 3 ll. 2 CM, COOTBeTCT­

BeHHO, 'AJI.11 perHCTpau:Hll 3JI8RTPOHHO-clJOTOHHHX JmBHeii:. ~eTeRTOpa.MK 

HOHH3a.IU1H CJIY~T lWJifill.Il.Pli'leCRll.8 ROHll.SaI.UlOHHb!e Ra.MepH ;nHa.MeTpoM 

IO cM n ;IJ:JmHofi 330 CM, sanoJIHemme 'l:HCTb!M aproHOM ;n:o ,na:aJieHM 

5 aTM. CyMMapHOe ROJ!li'l8CTBO BemecTBa B Ra.JIOpll.MeTpe COCTSBJmeT 

900 r/c-J!- RJIH 7,5 .fr,UepHHX npo6eroB. Pa6oqasi: llJIOma;D::& MK - IO M
2 

c ytJ:eTOM CTa.TliCTH'IeCROrO xa.paRTepa pa3Bll.T:l'!Jl: .fr,UepHO-SJieK-

H TpOHHoro KacRa;n:a (H8K) n MeTO;n:H'IeCRHX norpemHocTeii: cyMMapHa.H 

oru116Ra B orrpe;n:eJieHHll sHeprn:a a;n:poHa B MK He npeBbllllaeT I5%. 

B yKa3a.HHOM ;n:llaITa30He SHepr:an c pOCTOM SHeprHH oum6KH yMeH:&ma-

IOTC.!!o 

Per:acTpa.:uHJI co6HTL'lii: Ha ycTa.HOBRe ocymecTBJIHJia.C:& rrp:a BHIIOJI­

HeHHll CJie;n:yJO!.i1HX y CJIOBHM: 

( - aHeproBbl;n:eJieHHe B HK 60JI:&111e RJIH pa.BHO E rrop(B ocHOBHO~l 

cepRK H3MepeHIDi: 6b!JI ycTaHOBJieH rropor E rrop::::. 450 rsB); 

- H3K OXBaTHBaeT ITO Kpa.i1:Hei1: Mepe 2 pi:r,u;a ROHK3a.IU10HHb!X Ra-

Mep B KaJK,ll,Oll rrpoeKmm; 

- SHeprOBbl,Jl;eJieHHe B Ral!i,ll;OM HS 4-x p.fr,UOB ~OJDKHO COOTBeTCT-

BOBaT:& rrpoxolli,Il,eH1'1IO ::o;. 250±30 KaCRa;D:Hb!X tJ:aCTHU (rropo .. · no plW J • 
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PJY.-)•.eT81(T01J :JCTa!IOB!Ul: "Ill'lOH11 OCHOBaH Ha MeTO,TI;e ::rneprOBH­

,li,CJICml.fI ~: r:pe;lIIasrm.'-IeH ;1.-'L'I pa3J\8"'Iemur IIUO!IOB OT rrpoTOHOB B rro­

'fORG O)J.llHO'lI-Il:D'. sapn:;.:e1':mx tracTm\ ROC!vlliFieCI{OrO 1rn.ey'!emur B liH­

Tepna.11e ::iIIe11r::n .E.0 IL TaB. LeToRTOpaMH HS.JI'j"l:eHrrn: CJI.Y.liiaT r.moro­

rrponoJiocrrme nponopr.i:rwHam,HHe K?.Meph! (;,!!!IO To.m:.mHoit 'l CM c rro­

.T"[e3HO'.'. ITJ10D.la;n::r,;o SC.xsG c~f, HD.llOJIHeHrme cMec:bIO 90;·~ A'Z +I0~5 c2r-I6 . 

;;a.;:,u,l!'.'. Mo;rr,;y.TJI> COCTOi:T :rn I2G CJIOeB J[aBcarm Crc,H304 TOJII!UiHOlt 

22 l.JRM, ll8.CIIOJIQ):\eHIIl:L"'{ B BOS;i:r.yxe ua paCCTO.fIIDU1 0,3 CM ;n:pyr OT 

;n.pyra. 

ii ycTaHOBRe 1mr.:o.rrI>soBa.TJnc:i; 56 !vllm (36 B PIIH-;n:eTeI\TOpe It! 

Iu B ro.n:ocKom1'iec1wil cncTeMe). Bee i;llll{ H~eHTM'!I-IH. BHxo;n.uof: 

rry JJ.'I>C !.llll\ HMeeT c.rre;n:yromae rrapaMeTpH: 

t'q, = 250-300 HCj \J = 0,5-4,0 MB; 

;n,Jll1T8Jll>HOCTT:> mmy .JIT::>Ca 500-700 HC. 

HM- ( 

fa1m1 rrpoBe,TI;eHH pac•reT 11 rio;n.eJIHpoBamre PIIH-;n.eTeRTopa. B 

ycTai:o:e.rrn "IInou" D rrepBo'.'r cepnn .11sMepem111: 61IJI ycTfilIOBJieH 4-x 

r.1o)zyJII:>i!H!\ Pffil-J.eTeRTop, n ;D;aJJ.'I>HeJ.i:nieM - 5-Tl1 MO.JJJIJIT::>Hhlfi. 

Ha ~-cTUHOBRe ;rc,e:1cTBOBaJT-8. ROMITJICIICHM CHCTeMa C'heMa, HaROIT­

..rremur, mrny a..rrasar.um n rrpe,rr,Bap:aTeJil>HOiI 06pa60Tru1 HH(flopMa.mm, 

ocy111ecTB.1e:rnarr Ha 6&.se ;r.,Byx 3BM "Ha.11p:a" B JI.liHim c ::mcrrepnMeH­

TOM, 1mr;omweJII:: Ha MarHHTHOli JieHTe (Hivill) T.1ma "VlsoT" .Ii aJI([laBl'lT­

HO-llWtiPOROe rretraTmx:iee ycTpoti:cTBO AUTIY-I28. C rroMOIUT:>IO c:acTelVlhl 

rrpo~s:ao.n.H.Jiac:r, perHcTpaun.11 n rrpe.n.Bapz.TeJil>HaJI o6pa6oTRa co6h!THH, 

a Tmc;:e Bi!ITOJL'IeHHe CTaT~lCTl'11I8CKl'lX o6pa60TOR l'l Ka.JI.li6poBO'!Hh!X 

pactieTOB rro cneuz.a.!ThHHM rrporpaMMaM. 

BTopaH rJiaBa ITOCB5Ill.16Ha RpHTepIDIM OTOOpa co6HT.li!1 l'l cTaTJllc-( 

TJi11I8CROil o6pa60TR8 SRCITep1meHTaJil>Hb!X .n.aHHHX. l\OJll11I8CTB8HHH8 xa­

pal\TepncTIU\ll RpnTepneB oT6opa Heo6xo;n,.lilVlhl rrpeJK,IJ.e Bcero ;n.JIJI cpaB­

HeHli!JI ;r.,ammx' ITOJI,Y'IeHHb'.X Ha pa3H11X ycTaHOBRax. 

il r.mme omwh!BaeTCH rrpirnmm aHaJll13a rrepBH'!Horo MaTepnaJia. 

IO 

iu 

! 

ITOJI,Ytr8HHOro B T6'!8Hl1e SRCITJI,YaTar.urn ycTaHOBRH "ili!OH 11
• 

Hm»o~ y:te OT .n.Byx Pff,ll:OB i1lITK o6ecrre'll!BaeT orrpe,u:eJieH1Ie 

saPff,ll:a c ;n,OCTOBepHOCTT:>!O 98-99~;. 0.n;HaI\O tiaCTlill,bl corrpOBOE,r.eHJrn, 

CJJYtraHHHe cpa6aTHBa.Hli!JI HJil'l li"8 J6paTHbl8 '!aCT.lilU>l MOryT illViJITnpo­

BaTT:> rrpoxmrmemrn sa.psmeHHoro i:6_poHa. 11osTorizy pas;u;eJieHne rroToRa 

a,u,poHOB Ha 3apmK8HHYIO n Hei1Tpa.JI])IJY!O II '.1r1UIOH8HTb! Ha.MI:!. rrpOBO,l.Ul.JIOCT:> 

TOJil>RO B Tex CJI.Y':!MX, uor;n.a TpaeRTOp.li.fI a.rr,poHa rrpoxo;n,HJia. ITO 

RpafiHeif Mepe '!epes TPH psr,n.a J.1!IK B P.fIH-..i.c:·reRTOpe. 

B r.Jia.Be paccMaTPHBaeTc.fi MeTo;n, M,D;eHTu(\inRarum IIl'lOHOB H rrpo­

TOHOB. Pac'!eT H MO.Il.8Jil'lPOBaHHe PillI-.n.eTeRTOpa ITOI\a3aJlli, 'ITO ;n.JI!i 

4-x Mo;n:ynHoro PIDI-.n;eTeRTopa rrorpelllHc.rr:. BoccTaHOBJieH.IDI sHa':le-

mi:it '!.i!.CJia IIIt!OHOB NJT .11 ':!HCJJa rrpoTOHOB Np COCTaBJIR8T < r~;. 

IIpn orrpe;n.e.rremrn COCTaBa Ii crreRTpOB a,I!.poHOB Ba.li{flYIO poJI:r:. Hr­

paeT ROppeRTHaff ouerrna <JioHOBhlX s((xpeKTOB, BJlli.111001.liX Ha TO'!HOCTl> 

.'i!.I\8HT.11c)jnnamrn 1rnoHOB l'l f!YIIJIOHOB, a Tam:\e tiJanTopoB, orrpe;u;eJI1IIOUU1X 

AHT8HC1'IBHOCTT:> ITOTOKOB a,u,pOHOB Ha ycTaHOBI{e "IIIt!oH". I{ TairnM aw-

JieKTaM C"'Ie;n:y eT OTHCCTH: 

a) ITJIOTHOCTT:> corrpOBOll(,I\8HIDI a,u,pOHOB; 

6) lfJoiI OT 6 -aJieKTpoHOB, o6pasyeMh!X '!aCTli!Ileil Herrocpe;n.­

Ha,u, ycTm1onKoii n BHYTPR o6'beMa PmI-.n;eTeKTopa; CTB61!1!0 

B) o6paTHb!E TOR 'IUCTRU, reHepHpoBaHH1lX BO B38.ll.MO.rr,eticTBruDC 

sapm:;:e11mrx 11 ueilTIJa.JII>Hh!X 8,ll.pOHOB c MpaM11 BemecTBa ;m; 

r) HRJia,I\ MlOOHOB H 3JI8RTpoMarHkTHOll I\OIVUIOHeHTbl, KOTOpb!e MO­

cyT l1Ml1'fl1pOBaTI:i }!::ll{ OT O;D;I1HO'!HOrO sapmKeHHOro a,u,pOHa; 

( ;~) CJJYtiaiilme. cpa6aTHDaHrui: i1ITIK OT '!acT~, reHeTn':lecF.11 ae 

CB.fI3al!HHX c perncTpHpy eMb!M a,l~pOHOM; 

e) CB8TOCHJID. ycTaHOBKI1. 

c y'!eTOl\1 BC8X rrepe1II'1CJI8HHblX 1il8.ETOpOB IIOJIY':!8Ill1 s11crrepID.lCH-

TaJIT:>Hbl8 sHa'!em!.f! Jr/ p .l.LJii! ITOTOKOB 8,ll.poHOB c pa3H1!Mll n.rroTnoc-

T.fIMl1 corrpoBOJ!.,n,emm. 
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B TpeTDett rJia.Be o6cyll\na.IOTC.f! SRcnepHMeHTaJr:DHHe MeTO.I\H onpe­

,1\e~eHHJI npo6era Heynpyroro BSa.HMO,I\ettcTBIDI a.n;poHoB c .gn;paMK Be­

~eCTBa RaJIOpHMeTpa. Ha.R6onee lfill.pORoe pacnpocTpaHeHKe .I\.IDI onpe­
l.n 

,I\eneHM :Ah A B ycTa.HOBRax RaJIOpl:l.MeTp.1r<reoRoro T1ma rro.n:y<mJIH 

o~e,IJyD!Ule TPR MeTo,I\a: 

MeTO.I\ I. Onpe,I\eneHHe J. LI! no pacnpe,I\eJieHmo 'Il!OeJI BSaHMO-

,I\9MCT:ad B CJIOJDC norJIOTRTe.IDI RaJIOpHMeTpa. MeTO,I\OM Ma.RCHMa.JII>HOro 

llpa.B.ItOIIO,I\06RH. 

MeTO.I\ 2. MeTO.I\ BH6HBa.Hrur :as ny'IRa. 

MeTO.I\ 3. Onpe,I\eJieHKe J\l11 no OTHOilleHHro lll1C9JI BSa.F!MO;IJ;elio-

TBHM B·CJIOJDC Be~eCTBa o;zmHaROBOH TOJilllIDll:l, pacrrOJIO*eHHbIX O,Il;RH 

Ha,Jl; ,I\pyrBM. 

AHa.ims aTP!X MeTO,I\OB rroRasaJI, qTo B upMMeHeHHH R ]Ill{ ycTa­
in 

HOBRH "lIHoH" Ha.H60Jiee OITTHM8.JI!>HHM M9TO;IJ;OM ;IJ;Jlf! orrpe;ii;eJieH:rur~ ti Fe 

~eTC.f! MeTo;ii; I. 

( 

B rJiaBe pa.ccMoTpeHH TaR*e MeTO;JUitJ:eCKKe a @isMtJ:eoRRe sqx,{JeR­
ln 

TH, RORruK8.IOJ!Ui6 l:l.CTRHHYIO B9JIH'l'.l:l.HY J. hFe ' a CJie,IJ;OBaTeJil>HO' R 
i.h 

B9JIR'll1HY 6 hFe . 

B 
.. ,., lh 

qeTB9;pTOM rJia.Be rrpli!BO,Il;S!TO.f! pesyJIDTaTb! l:l.3MepeHID1 0 

Ha yCT8.HOBRe "lIHoH" l:I. rrpOBO,lJ,l:l.TOJ! rue 8.Ha.JIRS. 

BecD cTaTRCTRqecRI:l.H Ma.Tepna.JI, OTo6paHHhlli ;IJ;.IDI orrpe;ii;eJieHHH 
~ i.n' 
IO ' OHJI pa.36HT Ha 5 rpyrrn B SaBRCI:l.MOCTR OT Ha.JII:l.'l'.R.f! 1:1.JIH OTCYT-

CTBIIB 38.P!J,ll.a y npoB3al:l.MO,Il;9MCTBOBaBlllero B llteJiese YII{ a,u:poHa FI Be­

JII:l.'l'.l:l.Hlil ITJIOTHOCTI:I. BOS,IJ;yillHOro corrpoBOiii,lleHM.fI, a l:l.M9HHO: 

I rpynna - Itl,Jl,eHT1:1.rp1:1.J1(1:1.ponamru:e n1:1.0Hbl 1:1. rrpoTOHH (III:l.OHH -

12I9 co6HT1:1.li, npoTOHbl - 1779 co6HTRw); 

2 rpymta - sapru:teHHb!e a,n;pOHbl (383I COOl:!Tl'le); 

3 rpyrrrra. - H0HTpaJIDHbl9 a,u:po1rn (HlIG 006h!T111i1); 

4 rpynna - JIJi!BHeBHe C06b!Tl:l.S! (1741 C06blTHe); 

G rpynna - BCe OT06p8.HHh!9 a,u:pOHbl (14242 co611TIIB). 

l..G 

~· 

( 

If 

r 
I 

( 

_{r 

OTOT MaTepRa.JI 6b!JI pas6RT TaRze Ha Ll9CTJ, aHepreTn'l'.eCR~lX UH­

'0PBa.JIOB. Ha OCHOBa.HRI:I. STOro CTaTROTK'l'.0CRoro MaT9PRa.Jia c ytieTOM 

IOilpaBOK Ha M9TO,Il;R'l'.0CRR0 R @13l1'19CIIJ1:e a0iJeKTh! ITO pa.crrpe,neJieHJUO 

q11.0eJI B38.llMO,I\ei1cTB:l:!li B :!'1K CHJIH orrpe,I\eJieHu rrpo6erR Heyrrpyroro 

B3ru1111o;ii;eii0Tmm c R,IJ;pa.M1:1. /KeJiesa. PesyJI:&TaTh! nsMepemi.il cne,n.erm B 

Ta6JI. 1-3. 

1' a.6JIRUa l 

<E> 400 600 G?C 15GG 3500 
raB 
-
i.n 

6PFe m6 754±58 759,±39 772±40 779±12 7cH±GC 

6i.ri mG 
JfFe 

625,±43 635±37 G50±0:1 G57±45 G6b±JG 

ln / in , 
6PFc: 6JTFe 1,20±0,08 I,19±0,06 1,rn±o,05 l,1d±G,G5 l,fo±G,U 

Ta6JII:1.ua 2 

< E>, raB 400 600 c370 15CO 26CJO 480() 
--
in 

EJ.3Fe mo 693±26 723±23 736±28 749,±31 75:t±::i4 7~l±G4 

6
in 
nfe mcS 746,±39 751±34 750,±41 759±5'! ?72±5d 7%±74 

TaClJIRUa 3 

< E > , raB 400 600 b70 1500 26GU 4tlLG 

in 

6hfe iV mo 657£:34 666£:35 668±36 G70"42 G'SG+5G 74-1+G5 -. - -
in 

6hFe i mS 695±14 7I7±II ?28±17 737±20 760±25 ?ou;tJG 
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IlpoBe;n;eHO COITOCTa.BJ!eWl.e YCROpHTeJII>HWC .UaJ!'.HI:lX c 3RCrrepH­

MeHTar.rn: ITO a,n;poH-~epHbIM B3a.IDv!O;n;eifcTBMM B ROCMli'lleCIU!X .nyi:i:ax 

rrpH 6oJiee Bb!CORHX aHeprrurx:. ,Il;Jm aToro Heo6xo;n;~o: 

a) rrepeliTn OT cei:i:eHHM a,n;poH-~epHHx B3aHMO;n;eiicTBHli R 3.Jie­

MeHTapHbIM a,n;poH-HyRmH!raM B3aJ1!MO;n;eliCTBRHM BO BCeM HCCJie;n;yeMOM 

;n;HarrasoHe aHeprHli; 

6) ROJIB'l!eCTBeHHO yi:i:eCTb Bee ll3M6PJI6Mbte B ROCMH.'l!eCRHX .nyi:i:ax 

·rrpouecchl 6es poE,UeHKH BTopni:i:Hhlx i:i:acTHU. 

IlpH rrepexo;n;e OT a;n;poH-~epRhlX R a;n;poR-HyRJIOHHblM cei:i:emrmvr 

rrpHMeWIJiac:& TeOpM MimroupaTHoro pacceJI.H:rui:. Cei:i:eHHe Heyrrpyroro 

HyRJ!OH-HyI\J!OiiHOro B3aHMO;n;eilCTBHH rrapaMeTpH30BMOCb B BR,I(e ( 

i.n -1/2 2 
6,.11J = 41,14-2f,87E -o,12enEt-O,?>!>en E (I) 

a ITHOH-HYRJIOHHOro B3a:L'!MO,UeiicTBM -

~ -* e 
6JrN=-25,7f-13,67E -1,gsenE +o,21en E (2) 

8Tn arrrrpollCit!ri!a.IJ;R.l'! ,I\OCTaTO'l!HO xopomo OIIHC:h!Ba.IOT CYIJ.l6CTBYI0-

11U1e YCROpHT8J!bHl1e ,UQHH!.>Ie. 
i.n 

Be.rrni:rnHhl 6hA paCC'llITJ;IB~C:& ITO tIJOP!\WJie 

-6· T(g) 
6._n(hfl):jde~(f-e '" ) (3) 

r,I\e T (t) "J f(V,,l) dz - rrpoeRtm.rr o,n;aotJ:acTui:i:Hoit JI,JJ,epHoii IIJIOTHOCTllJ 

.P(i) Ha IIJIOCROC'):':& ITPRUGJI:&HOrO rrapar.1eTpa. 

ITo ([JOJ;JillYJiaM (I), (2) H .(3) Obi.rm pacctrnTaHH neyrrpyr>ie ce're­

HKH BSa~o.neiicTBAA ITHOHOB I1 rrpoTOHOB c .fl,11,paMH JKGJiesa. l(OTOpae 

rrpHBe,UeHh! Ha pnc. 2 H 3. COOTB6TCTB6HHO. TaM JKe naueceHbl JJ,O.Hll{v 
i.n 1.n 

ITO 6PFe It!. 6J'!Fe • ITOJIY'll6HHble B I\OCl.lli'l:eCRUX JIY'l:ax B :JJ(C-

rrepHM6HTax Mep11.rre1·1,Il;CROro ymrnepcnTeTa, n pes~1 JI:&TO.TH rracTomitei\ 

pa60TH. AHMH3 p11cy1moB rro:t<asuBaeT, 'ITO na6mo.naeTcsr xopornee cor­

Jiac.l'le rro.rryi:i:emrHx pesyJII>TaToB c ycrmprrTeJr:&HHMI! r.c.m1w.m. JJ:,:ecTe 

H 

{ 

.. 

• 

( 

""j I ' t .. -: I t / 
1 ... --- - P*""#'"' -#J.i_JritH I : ~;::::::.::~. 

-L- I f -~~"'·" ------··· I . 

9----·~· --' I ~-~·'" 

h +-·••"°"- -·· -· 

G";;,,.., J~ -

"~-----------~----JO 1fJO 11«> JO«» E,r~ 

i.n 
Pnc. 2. 3aBHCHMocn 6pp 

~ 

i,,.,.~ '"'o 

i.n 
a 6PFe 

.... t1f 1Lt' · ___ --··-
-1~}- .if- 'I T 9-_ .. ··,.·--::::·::;-· ~ ,..l__, r r 1 + ~-- _,... r + ---·-·· - .. ---· 

,,.~,.,,~ ,,, 
~ - f'C,,,.,,,.,,..,,,.,.. ....... ~ ~.,, 

c-"'~" ... '"""-~ ,,.,.,"1/IV,,. 

G"w':..C u ~ r~ 
'' # ~-

i.n 
P11c. 3. 3amwmmcT:JO 6JTP 

IO 

i.n 
li 6JTFe 

oT aHeprrm. 

OT :rnepr1rn. 

I 



c TeM, IIO.JIJ'lCHilble Ha!oiU'l 3.JI8M6HTapHb18 ceci:emm II03BO.JI.fl!OT rrpO,I(Bli­

l!YTliCJI rro :rneprm1 cyr1ecTneHHO. Bblllle .11Me10m11.xc.fI :rncrrep11.MeHTaJIIiHHX 

JL[l.l!Hb!X 110 PP H JT p B3aliMO,I(eSiCTBIDIM BITJIOTli ;D.O 5 rsB. 
~1.n 

B rJiaBe rrpoBe,nen Ta.K.r.:e aHa..mrn Be.Jil1.CJ:HH 01iFe ,nJIFI a.npoHOB 

c pa3Jil!lIHHM .lillBHCDLI!.1 corrpoBo;:(,Il,eHI1eM ( p11c. 4) • AHaJII13 no.Kasa.JI, 

'ITO OJ~pom1 c MaJIHM corrpoBm:;,n,eHHeM ( 9.,,a.>< ~ I M-
2

) rrp11 

E :> 2uGO rs.i:l JIB.JI.fllOTC.fI, B OCHOBHOM, rrpOTOHa.Ml1. c ,npyrotl: CTO­

IJOI!J~, rrpn ;r,ocTaTOCJ:HO CioJIIililOM corrpoBo;::,n,emrn ( J "'a.x >> 2 M-
2

) 

j] liCCJie,nye~.10'.l OCiJiaCTl1 8Hepr1111 ITOTO.K a,npOHOB B OCHOBHOM COCTOliT 

ll3 IU!OHOB. 

-~~·~r } \ t t ,.a··r·· 
- t I 

!£,,,,RIO r .. 
U<>1 

... L 
S<c • -· 1 2 J V N 

Pnc. ., • 3anuc:vm1ocTii 
<.n 

6hfe 
(rpyrrrra 5) OT II.JIOTHOCT.11 

Jil!BHCBOrO corrpOBOJ:;,neml.fl. 
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OcHOBHLJe pcs;yJIIiTaTL:I pa.ClOTLI. 

0CHOB!Ibl8 pesyJII>TaTE pa.60T, mmoJIHeIIHL!X rrpv. H6!I0Ci)C,L,CTI36ll­

HOM yci:acurn a:sTopa. na Bcex aTa.rrax cosJ.,amrn H a1wrrJiyaTat;m: ycTa­

HOBRH li BOlli8,JJ,lli.11X B )J:JilCC6pTa.i:;k'EJ, COCTO.fIT B c.11e.rryi01liC!,1: 

I. Cos,na.Ha. y CTa.HOBRa' CO'leTaIQl1iM H.OHXl.3aI.Ul.OHHhlit 1m .. 11opm:LTP ~: 

( 

MHOrOMO;JJ:Y.JII>HhlH ,n.eTeRTOp peHTreHOB' ROro rrepexo,n:rroro H3.JIY'1:CH!lli. 

Brrepnhle B aRcrrepnMeHTe n nru:;.n:oM 11H,rr . .11Biur,ya.ll>HOM co6BTm: ocy­

lll6CTBJieHa .H,ll,eHTHljJHRaI.Ul.fl IT.110HOB ll rrpOTOHOB B ITOTOHe HOCNIH'!ec­

R.l'.l.X a,IJ,poHOB C aueprneif ClOJII>ille 3(;(; raB • 

. 0,ruroli .113 TeXH.1111ec.K.11x sa,na'!, pemeHHhlX rrpli cos.nrunrn ycTaHOnRH, 

.flB.JI.fl6TC.fl paspa60TRa ROHCTPYKIWH Ji Bblpa60TI\a. TCXHOJIOrmi 113ro-

TOBJI8HIDI l·.;HororrpoBOJIO'iHIDC rrporropm10Ha.JII>HhiX I\ar11ep 60.JII>lilUX 

ITJIO!l{a,IJ,eit Ha ;I\CpeBJIHHOH OCIIOBe. PelileHa TaRZe sa,naci:a HOHCTpyn­

pOBaIBIB :1 . .11srOTOBJI6HIDI renepa.Topa rrepeXO,TI,HOro H3JI'j'!8HH.fl P,.'1.3-

Mepa~ 3IOxILO er.?-, COCT0.@11ero ;rn 12L; CJIOen Jia.IlCa.Honoi: 11J18H­

l\H TOJIUl.11HOiO Har.oi:i,rH 20 MRM, pac110.JI0;:1eHHb!X CTporo rrapa.:w:e.1!>!10 

~pyr OTHOCHTe.Tll>HO ;Ilpyra Ha paCCTOfilillH 3 MM, 

l:lrrepBb!e ycTaHOBRa, 3RCITJIYaTI;pyeMaJI L rop!UlX :rncrre;uJ.ilUlOHllllX 

ycJIOBM.fL"{, cna6i::ena ::JBi.i, pa.ClOTU!Oli\ei\ B .JIHH!'U! c 3HC!Iepm:;Cl!T01.i. 

iloJIHOCTlilO UBTOMaTH3llpoBUHl:I C'.SeM l:llli;,,OpMamm' I\8.Jil!OpODKa 0cex 

Y3JIOB H rrpe,I1,Bap11TeJII:iHa.F:t CTaT.1'.1.CTHqecHar.: o6pa60THa :iaHOl1.'[8Hl!I.lX 

µammx. 0JieRTPOHHM arrrrapaTypa, i\Oi.IIIJICHCEM CHCTe:.1a U3TO:.:o.­

TH3ffiU1.11 Ha ocaone ,;;.ny:-:: ::mRpo-0.i.i:.i, :;om:saru1o;irn ;e 1: :;1_-.. 0Ho:;_x1::-

0HaJIMrne 11a.Mephl 66ecrreuJ1Jll1 cio;;ree 11er.1 rrs::TUJJCTHrnJ cTaGn,T&:rj::1 

HerrpepLIBI!YiO pac:loTy ycTaHOBRH. 

( mo.i;:em1ponam1cu npoueccoB npozo;c;,nemm qacTlliL 'l8IJ83 1:a.lJ0r:::.;eTp 

, ,.. in 
ouJio rroI<asano, '!TO ;:::.'IB ns:.iepeH:rn :;;e.1mqm,m o I:O. :JCTC.-

HOBHe "1illou" cm.!iill.1 orrTm .. ;aJII>mr: .. 1 crrocodo:.; .ID,'I!:.CTCJl :.:eTo;., ~ iD.I\-

c.m.;aJTuHOro rrpa:u.i;:orro;uo61rn. ; ... 1n nopijcHT<:Or·) c;;~ e,:,,eJJeir;!.r:: ccse-

mw IIe:,•rrpyroro nsm!l.1o;;e:'cT.J;L'l EJ!OBe,r;.eE m:.:vms rrpo~;eccoD 

,. '7 
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MeTO.ll:li'l:eCI{OrO H Q!li3H'Iec110ro xapa.RTepa., BJI.WllO~ Ha HCTIDl-' 

Hoe pa.crrpe.n:eJieHHe 'lliC9JI B3filIMO,neti:cTBHfl B PJI,IJ:ax RaJIOpHMeTpa. 

("tIHCTOTa" IIy'IROB IIHOHOB H IIIJOTOHOB; H9HyJI0BOM rropor H0Hll-

381Ui0HHHX RaMep, perHCTPHPYIOU!HX Hatra.,~o RacRa,na B RaJIOpHMeT­

pe' BHJia,u; J-1 TOJI'i!\OB' scixpeRT am,6e.n:o' BRJia,n 3JieRTIJOHHO--\IJO­

TOHHb!X JillBHeli, HeO,D;HHaKOBa.II 3QXP9KTHBHOCTD perHCTpauHH Kac­

Ra,D;OB Ha pa.3Hb!X rJIY6HHax RaJIOpHMeTpa.) n orrpe;n,eJieHhI ROJIH­

'l9CTBeHHhle Xapa.RTepHCTHRH 3THX sqxpeRTOB. 

IlrrepBh!e D ROCMH'l9CRHX JIYtrax H3MepeHbl C9'!6HM Heyrrpyroro 

D3aHMO,I!elicTBIIJ.FI IIHOHOB, IIIJOTOHOB (a Tamrte He11TpoHOB) c .H)J.T ' 
MH JKeJiesa B HHTepna.rre SHeprnn 500-5000 fsB. · / 

lipa < E:> = 1,4 TsB 

<!:}" Pfe = 787 ± 41; 

<!:}" = 657 ± 49; 
.31f'2 

6l" = 769 + 50. 
nfe -

1.n 
Ha OCHOBe TeopHH MHOroRpa.THOro pa.cce.FIHl'IJI lil3 cetre!IHM 6PFe 

,..._i.n 
n 'CJ.JI H3BJietreHhI "sJieMeHTapHh!e" cetreHIIJ.FI Heyrrpyroro BSaH-

h 

r.io,n;ei:cTBIUI, cor.nacyIOU!Hec.R: c MMeIOU!HMHc.R: ycrwpnTeJIJ:>H:ilMli .naH-
i.n ,..._in 

HHMH. PacctrnTaHbl 38.BHCHMOCTH 6pp H o.JTFe OT 3Heprliur: 

~ -~ e 
6PP = Ld, 14 -e~. 87 E -3,1eP.n E +0,:,3 t'.n E 

· -~a e 
E)t" =25,7i-13,67E -1,95t'.nE+o,21en E 

JTP . 
..!.. in ,... in 

lIOJIY'I6HHh!6 31<CIIepru~eHTaJILH1!6 SHatreHH.R: OPFe n I.::) nFe COB-

rra~ B rrpe,n;e.nax OllU:!60R BO BCeM HCCJie;n.yeMOM HHTepBaJie :mep-( 

r:i;nr. 

r!. i.n j i.n 
3. lionasaHO, 'ITO OTHOIIIerme CJpfoz 6JTFe He 38.Bil.CHT OT 3Hep-

rHH B IUITepBaJie OT 500 raB ,ll;O 500C fs:i3 H COBIIa,naeT C BblBO-

,n;aMn Teopm1 fJiay6epa • .D.AA OTHOIIIeHM 0!;e / 6 •;Fe 

<E > ~ 14u0 raB IIOJIY'l6HO 3HatieHne I,21 ± L,Ci6. 

I8 

rrpa 

4. IlpoBe.n:eH aHa.Jrn.s saBncnMOCTH cetieIDl.fI a,npoHOB c Mpa.tVJn ;AeJiesi 

B pa.3.JIH'!Hhl.X sHepreTJiI'lecirnx ,D;HarrasoHax n pa.3.JIH'IHh!X 3Ha'l:eHIDIX 

IIJIOTHOCTR COIIIJOBOll\1l:9Hlil.fI. 

TIOI<a3aHO, 'ITO rrpli:! 60.m,lllnx sHeprl!RX ( > $" TsB) rroTon 3aprr;::eH-

Hh!X a.u;poHOB COCTOI1T D OCiiODHOM li:!3 IIIJOTOHOB rresam1cm.10 OT Ha­

JIH'UIB l1JI.l1 OTCYTCTBli:!.F.i: corrpono;i;,ri;ell1.ff. 
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