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1118BIII. C8ltpeft~ 

CD81'1'U[DJlp0:eaBHOl'O COBH& D.B.Tapu 

/ l -
OEmAH IAPAKTEPHCTHKA PAEOTil 

AKTvaAHQCV, :rmm;. Onpe,Jte.nomie COCTaBa Malt,PO-B Mmtl)08Jl8M8HTOB 

B np:apo~ o6'J;eit'1'8.X reoJIOI'J1118CltOl'O B 6BOJIOI'B'l8Clt0l'O npoilCXOZJt8BlIJI, 

co6JlluteBlle COB1)8M8BHHX TOXHOJIOrd llOJly'l8BlIJI CB8pxtmC'l'HX MaT8pBaJIOB 

,1tJm Hap0,ItH0l'O xosalc'fl!a B HSYD, ltOH'l'p0Jll, o~el CP8.1tll H8BOSMOllt

liH 683 paspa60'1'ltB B BH8,!ij)8BlUI B Jipalt'fJIIey' HOBHX, HaB60Jiee BHCOltO

-qyBC'fBJl'l'eJJl,Hia M8TOJl;OB 9Jl8M8H'l'H0l'O 8B8Jllraa. B HaC'f0Jmt88 BPOMll BHa,~\. 

1DIT8JWl08 ,Pa3Bll'fll8 DOJly'IBJIB JJ,It8pR0~3Jl'l8Cltll8 M8TO.JUi aBaJIBSa B8-

llt8CTB B, B 'IBC'fHOC'fB, MOTO.lt aBB.1IHSa, OCHOllaBHHI Ha HBMOpeHIDI mpax
T8pllC'fB1i8CltOl'O 1)8Jl'l'l'8BOBCROI'O B8JJY118Hl!IJI (XPH), BOB6yz,tta8110l'O ycKO

pemnam sapuemnnm 'IBC'fJDllOOI. 3TOT M8TOJ1. DOBB0Jl'Jl8T onpe,n8JIJl'l'L 

0,1VIOB1)8148BHO 1tOBI(8HTpan:D: Jl;8Ca'flt0B 8Jl8M9BTOB, npB'Cl8M NJIIRJDIRJll,JJ08 

0~.1,8JIJl8MOO KOJI11'18CTBO 8Jl8M8HTa 'B BCCJI8,Jt1'8MOI npo6e JtOXO.ll,llT .no 
10-12 r .. , 

B DOCJI8Jl;H88 B1)81m BHTeBCJIBHO B8.Jt1'TC8 KCCJIOAOBEUDlSi 8B8JIBTJl'l8-

CKJIX B08110aBOCT81 P~BTrem$JyopecneBTBoro aBaJIBBa c DpoTOBHHM BOB-

6Y3.tt8ml8M n noxasasa ero 6oJIJ,maa · a®>9KTDRocn.. BllecTe c T&M JtJm 

ero,J!CDOJIJ,SOBa!Dil! B npaltTB'C18ClODt n8Jl8X !3801,Ma DOJl8SBO ,tt8JW18Alllee 
COB8P,18BCTBOBaHll8 M0T0,111UtH 9Jl8M8HTBOro 8.H8Jlll3a Ha TOBitllX H MaCCBB

HHX M!llll8W!X, DOBHlll8Hll8 -qyBCTBBTeJILHOCTll, T011HOC'fH JI 9KCnpeccaocm 

M8TO,Jta H Dp0B8Jt8HH8 al!TOMaTJilSBil;D HSMepeiml. Bee 9'?0 D1)8AC'faBJm8T 

npaRTFl8Cimfl, a B H8KOTOPHX CJcy1m8X H ,eope-rnecltlll IIB'l'8pec, 'lTO H 

Onp8A8Jl88T BaZHOCTL B aR'ey'aJil,HOCTL T8MH )U![CC8PTanlJOHHOI pa60TH. 

llm I 2QIIQBHH8 ;aa.nag pa.Qo:m: 
l. Cos.nan SltCII8plDll8H'faJIJ,HYJ) YCTSHO!llcy' ,JtJia peBTr8H$Jyopec

neHTBOro rum.mraa Ha sapsmemDiX 'l&CTHI\U, DOSBO~ pelllaTI, DlllpOl'Cli!II 

1tpyr ll8Y'IBO-DPJOOt8nm« sana11. 
2. Paspa6o'laU l!HCOltO-qyBCTBBTeJll,BYJ) M8TO.Il]lley' Onp8,Jt8J18JDIJI SJIO

UOltTHOro COCTtma TOIUalX H IIIIBCCIIBHHX odpasnon, OCHO:eaHBYJ) Ha DM8pe

mm xapaRTepllCTJl'l8CROro peHTr8HOBC1tOro H3JIY118Rlm, BOS6Y3,!Ul8MOl'O 

yc1t0pemnnm npoTOBaMB B BOBBMH 'ite. 

3. Bimommn. HHOroSJIEllll8HTBHI aHaJDIS ,PaSJllf'lHHX o6,P88~B CJIOUO

ro xm,mqecxoro COCTaDa,, llCDOJILSya paspa6oTaJIBYJ) MOTO,nJDcy'. 

HaY!PJM nomnrna: 
I. Cos.naim CD8DJIM]l3zp0J38Jmru! ycTaHOmta JI paspa60TaHa ltOHltp&T

Hali ?t8TO,nmta 9.llEllll8HTHOro aBBJDl38 no xapanepBC'fl1'18CKOl(Y p8HTr8BOB

CK0Jq J18JJ1118BlD>, :aoa6~8);1)Jq ycROpeHHmOI np0TOB8MJI B BOBaMH 4He, 
Ha TOHRBX 11 MaCClllllIHX NJDll8Ba. IlOlt8.9aBO, '!TO 9Ta M8TO.ttmta C ycnexou 

MOZO'f Dl)l!llGWITl,M JtJia onpe,ne.nemtJi SJI8M811TOB C ~ ~ 13. 
2. 0Dpe.ll;8Jl8BH OIITmSJII,HH8 YCJIOBWI Dp0BOA8BM asamma B reo-



MOTPBH omrra. HCCJI8JtOBaHa upBM8Hnl)CT1., 3JI8KTp0CTaTJ1118CltOrO YCKOPBTO

JIII ,nJill peme.HlIJI upHlCJIB,ZUIHX a.HaJlllTIA8CRHX SIW3"q. 

3 • CocTa.BJI8HH npor,PaMMH pacq8TOB ,1VIII Oup8Jt8JI8HJlll 8JI8M8HTHO_ro 

COCTaBa B Ma.CCHBHHX MHlll8HlDCo 

4. HauepeHH ceqemm XPH, BOsd~OMOro uporoBaMII a 110BaM11 4He, 

B BHTepBaJie aHeprmt yc1topemm I, 5+ 3, 8 MaB JtJIII aJIOM8BTOB · 22 ~ r , 83. 

5. C:e:cTOMa'1'113Hpo:eaBH ony6.mmo:eamm0 8KCII8J>l!M8H'l'8Jll,HH8 ,ttaBHi,te no 

C8"l8BBHM BSXO,na XPH 8JI8M8BTOB. 

6. BmlOJIHeH MHOr03JI8M8HTHHI asamm·pa.sJlll'DmX o6pa.suoB CJIOJltBOro 

Xl!MlAOCKOro COCTaBa, l!M8D!IID1 dOJU,11108 HaytmO-T8XHK"l8CK;08 H Hap0,ll,HO

X03RHCTB8HH08 3Ha"l8llll8, 

npruq,rregw nermogTL. cos.na.mraa axcuepmeHT8Jll,HWl ycTaHoBKa u 

pa.spa60TamiaSI KOHKp8TH8Jl M8TO,ItHRB. 8JI8Jl8H'l'HOro aHaJIJISa IIOK83HB81)T 

nepcnOKTllllHOCT» npBM8H8BBSl lilX JtJUI oup8Jt8JI8BBSl 8J18M8BTHOro B Nlllltpo-

9JI8M8HTHOro COCTaBa pa3JIIABl,IX o6pa.suoB. 

ITOJIY"l8Hlm8 8KCII8JlHM8HTaJII,HH8 pesyJI»TaTH IIO C8'q8HBJDI BHX0,11,a lPH 

9JI8M8HTOB, B096yJl,ltaeMOro IIJ)OTOHBMII B BOHaMH re.mm-4, B COBOKYJIHOCTB 

C CYDl8CTBYJlltilMB JIIIT8paTY!)ma.m ,11,WIBHMl! 068CII8'IIBBal>T 8KCII8pBM8BTaJII,

HHI H T80p0TIA8CKHA W1UtaM8HT JtJII1 oup8,It8JI8HJUI 3JI8M8HTHOro COCTaBa 

B811t8CTB B TOHKHX H MB.CCBBBHX Mm118WDC. U8BHOCT» BaCTOJmt8il .ItllCC8pTa

IODJ: Oup8Jt8JIJi8TCSI 8llt8 B TOM, 'ITO B HOA paspa.60TaH upaKTIAOCKmi M8TO,I\ 

Onp0Jt8JI8Hli!SI 8JI8M8HTHOro COCT8ll8. MaCCBBHHX o6pa.sU()B, IIPH KOTOpOM HO 

Tpe6yeTCSI npHM8H8HIDl BH0IIIHBX H BBYTpemmx CTaH,1VlpTOB, a HCIIOJI»3YJ)T

CH Jtamme IIO C8"l8mmM BHXO,na XPH 8JI8M8HTOB up:e: BOBHOM B036YJmemm, 

8@.i8KTHBHOCTJ., p8rHCTpa.IODJ: Ci H lt0~8HTH uorJIODtOHHH XPH ,-... • 

PeayJI»TaTH llCIIOJI1.,30BWDU[ pa3pa.60Trumott M8T0,1Ulltlil H8IIOCP8JtCTB8H

HO CB/138.HH C p8m8HH8M HaY"lHHX H HapO.t\HOX03RHCTB8HHlllC 31W3q. 0HH Kc:.. 

IIOJll,SOBaJIJICJ., npH BHIIOJIH0HHH XOS,ItOroBOpHHX Hay"lHO-HCCJI0JtOBaT8JIJ.,CKHX 

pa.60T, 88.ltJil)"lOHHHX OWIH C pa3.Jm1UIHMH upe,ItupBSITBJIMH COB8TCKOrO CO.Ilsa, 

a Taiat8 pa.6oT, BHIIOJiliOHHHX IIO npoTOKOJUlld O Hay"lHO-T8XffBll8CKOM COT

py,ztmitl8CTB8 co CTpa.HBMJi[-Y"IaCT~ owrn (tJCCP, 11HP, MHP). 
AppgOau»H 0060TH. PesyX»TaTH pa.6oT ,11.oKJI8,Il,HllaJIHc1., :a 06-

cµ.ItaJIHc1., Ha HaY'DIHX cewmapax Jia.6opaTopHH HettTpoBHott cliR3mw OHHH, 

Ha ID Bc:8CO.ll3HOM COB811lBBlOl IIO BCIIOJIJ.,30Bamm sr,nepma: M8TO,ItOB BCCJie,tto

BaHHJl B Hap0,ItHOM xosHttcTB0 (1978 r., T8.IIIK8HT); ID COB8lll!UlllH no BC

IIOJIJ.,30BaHIDl HOBHX ,mepRO--qii[3:H"l8CltHX M8TO,ItOB ,nJill pemeHBH Hay"lHO-T8X

HH"l8CKBX lrl Hap0,ll,HOX03RHCTB8HHWC SSNL"l (1978 r •• )ly6aa); I . H 

Il Bceco.ll3HHX COBOlll!lllllJIX "fl.ltepBO--qii[3Jl1i8Cl0!8 M8TO,ItH aHaJIH3a B KOR

Tp0JI8 OKpy:.aJ)lllett cpenu" (1979 r., TamKeRT; 1982 r., PHra); llY Bce

comHOM COBeniamnt no peBTreHOBCKOtt B 8JI8KTp0HHOtt Cll8KTp0CKOIIHll 

1984 r. , HpxyTCK) • 

2 

I • lly@IJSUIP- Co.u.epmm1e pa6oTH ony6.mmoBaHO B 9 upenpHHTax H 

coo6Dtemmx OHHH n B ,rsyx cTaT:wa B JIYllHaJiaX: "AToMHaH aaeprHiI", 

"3a.Bo.U.CRaH JIB.6opa.TopBJI". 

CtPYJSllPA I 90i8)J JIHCC9JITIUJII- .]tHCC8J)TanJ!SI COCTOHT 113 BB8,I\8Hli!SI, 

mrra r.mm. SaRJ.ll)qORU, cnBcm JillTepaTY!)H :a upBJIOJtemm. 06DtHI o6'&eM 

lUICC8pTanD 147 CTpa.Jmn, B TOM1DICJI8 16 Ta<SJmn, 30 PHCYHKOB. CIIBCOK 

mrrepa-rypH Bl't7l1Ra8'1' 105 HaBM8HOBaBBI. 

COJtEPIA}IHE PAEOTH 

Bo BB@Jl@HQ OOOCHOBaBa aK'fYaJil,HOCTJ., T8MH HCCJie,ttOBaHWI, CqJOJ)Lq

JIBp0Ba.Ba,neJI» pa60TH, o6c~euo e0 say,mo0 11 npl1IKJIBAH08 ssaq0mte B 

upl11Be,tt8HO 1tpaT1t08 CO,ttepzamre ,ItHCC8PTaIODJ: no rJiaBaM. 

.n Il8®QI fJJaB8 ,naH o6sop JD!'l'BpaTYPH no M8TO,IlY B036YJm8Blm xa

paKT8pHCTJl"Cl8CKOro peHTreHOBCKOro B3JIY"l8RJIJI 8JI8M8H'l'OB, Kpa'l'KO pac

CMOTpeBH \1113B"l8Cltlit8 OCHOBH M8TOJta p9iBTl'8H0q)JIYOpecneHTBOro aHa.Jm3a C 

B036YJmeBHeM ycKOpeBHHMII HoHaMH {~). 

Bo BTODOB rme H3JIOJt8Ba nOC'faHOBRa _ sa,u.aq:e:, OIIBC8.!Dl KOHC'l'pyJt

THBHH8 oco6emrocTH RaM8pH odJJY118HBH H 6JIOK-CX8MH 8Jl8KTp0HHKH JtJIII 

H3M8pemm 8B8pr8TIA8CKHX CII8KTp0B XPH OT BCCJI8]cy'8MI:,IX 8JI8M8HTOB. Ilpz

B8,U.8Ha M8T0,1l,.l1Ka oupe,It8JI8HIUI a<M9KTHBHOCTB pel'BCTpa~ nOJJYIIPOBO,IJ.HH

KOBOro ,It8T8KTOpa. PaccMOTp0HH M8TO,ItH npBroTOBJI8HM TOHKll H MaCCHB

HHX MB1118H81 H YCJIOBHH BCIIOJIJ.,30:aamlJ! pa3JIJl'IDIHX gmJil,TpoB. 

KoHCTpyxnlf.R YCTaROBIUl 11306~8Ha Ha plilC. I, 2. Ily'qOK ycxopea

HHX HOHOB OT 8JI8RTp0CTaTIA8CKOro ycxopHT8JIIl,upolluI PH.It .tUJaitiparM 

3 (a,6,B,r), ll0na,JU18T Ha H30JIHp0BaHHyll MHOronOSHIJ;JitOHlJYII MBJI18HJ.,. }tJm 

paBHOM8pBoro pacnpe,IteJiemm TOKa Ha MHIJI8HII ny"lOK pacq,oxycHpoBaJICH 

MO]cy'JIHitl![OBHHM ycTpolcTooM, cocTOHDtBM HS .ItBYX Bsam.mo nepneimmcyJIJJp

HHX IIJIB.CTllH,Ha KOTOPH8 no,naeTcg nep8M8HH08 IUUIJ)JDl8Hll8 2 KB, 500 ~

'!JHCJIO 1iaCTBn,ll8,lt8UIBX Ha MBJI18B1.,,oupe,1t8JIJIJIOCJ., no H3MepeHllll) TOKa 

ny"lKa C noMODtLI) JIH'l'erpaTopa TOita, 060cn8'llmlm!l8ro H3M8p8Hll8 TORa B 

,ttH.aIIa30H8 I0-8A -. 2-rn-IOA npH R8JIHH8ltHOC'1'H ~ 1%. }tJm j'Mem.memm 

BJ1BJlllBJI BTOPJAHOI 8JI8XTp0BHOI 8MHCCD npH 6ou6aPJU!poBK8 ny"lltOM Mlll

meHB, llOCJ18,ItRHH OKIJYll8Ba r~TOBHMD;BJIHH.ttpoM (pac. 2), R KOTOp0Mf 

ll0.1(ltU)"l8HO O'fPlll]l:lT8JU,H08 BaupJt&8HB8 -600 B. PaMRa MHoron03Jm;litOHHOil 

MH1118HH YCTaHOBJI8H8 Ba H30Jllll)0BaBBOM BaityyMHOM BBO,It8 JI BaKJIOHOHa Ha 

yroi 45°,10,2° no OTH0lll8Hllll) K HanpaBJ18HBll IJY"lKa. Oaa ROHCT.PYJtTBBHO 

3rutaH1DIBa8TCH HaIIpaBJIRlllll CT8pEH8M, BX:0.wmtl!MB neBTpHJIYDltl{it nH

JlllH.IU) H3 T8qL110Ha, o6ecne1DIBWI TOM CaMHM COXpaB8HH8 reoMeTpH'q8CKOro 

qnKTOpa MHill8HB nplt 88 nep8M81118HlDI lrlJIB 3aM8He. 

.UeT8KTOP peHTreHOBCKOro H3JIY"l8lll!H Si. (Lt} pacnOJI0&8H non yrJIOM 

:, 



900 no OTHOmemm It lT.8,1tBDll9MY ~ aa·paccTOJmmI 50 MM OT Mlllll8HH. 
3aepreTH'lec1t0e paspememrn cne1tTpouaTpRTiecROro Tpalt'la, n11MepaHlloa na 
munm 57co, COCTaBJilI8T 215 SB; ' .. . · , 

B Ita'l8CTB8 BHXO,IJ.Horo OKHa. Ra.N:8PH oCSJiy11emm HCllOJil,SO:ea.n:CJI M8-
TS..'IJIBSBpoBaliH!rll Matt.Jrap TOJllllHHOtt IO MKM. Mez,n;y BHXO,II.HHM OKOlllltOM lt8M8-

p1,1 1I .It8T8KTOp0M YCTa.ImBJIBllaJilfCI, CMemme qllfJII,'lpH. l{Jrs: YMem,mamm <p0-. 
Ha BHY'l'P8HRIUI llOB8pxHOCTI, RaM8pH llOKPHTS rpa,JiRTOM nommieHHott 1ll!CTO
TH. 

B PRJJ:8 CJiy1Ul8B onp8,It8JI8.Hl!8 8JI8M8HTHOro COCTSBa M8TO,ItOM BSMepe
HIDI xapaKTOpHCTH"48CKOro p8HTI'8HOBCKOrO.lISJT,Y1I8HWI .nonomm.noc:r. O)UIO
Bp8M8HHHM BSM8P8mI8Jdynpy:l'Oro.paccemnm:.c STOii U8JII,I) B xauepe ,wlSi liIC
CJI8,ItOoomrlt no,1\ yrJioM I35°±r0 ycTaaaBJIHBaJica KpewmeB!dt nooopx.HoCTH0-
6ap:r.epHHtt .neTeK·rop. 3aepreTBt1ec1toe paspeme:ime sToro .ItaHBJlli cocTaBJilI-
.7!0 25 KSB OT 0( -tmCTlIU C SH8prnett 5,49 MsB. reoM8TPBtl'.8Cxd <Irut-
TOP nplI BSJ.f8pemm COCTaBJIHJI I , 4 • 10-3 • 1 _ 

. Ilo.ny-qeHHaJI B SKCll8p.RM8HT8 l'IHq)Op~ BaI!l!ClmaJUlC:& Ha ~B.1 
Mfil>A-60/30 liI nepe.nana,JiaeI> aa PDP-II/'iO p,;rsr. noCJie.eyillllett o6pa6oTKR no 
nporpaMMe OlfiH. A( TIV "• . . 
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P:e:c. I. KoBCTpyim;lUI YCTaHOBltlil H CX8Ma SKCll8pm.l8BTa. I - Baicy'71,mH8 
saTBO.PH, 2 - aBOTHBJ'I JIOlij'll!Ra, 3 a+B - KOJ.IJim.BTO.PH, 4 - npo
MOJr;yT01IH8Sl KaM8pa, 5 - ,1{8:pEaTQJll, J.miil8H8!i, 6 - Bl,ICOKOBaltYYM
HHfi Haeoc, 7 - npE6op m1syaJll>Horo Ha6Jm,nemm sa nyqKOM, 8 -
ItaM8pa XPH, 9 - IJ,RJllUJ,lU) ~pa.nea:, IO - ,1\8T8It'l'OpH. 

I 

P:e:c. 2. KoHCTPYKUWI pewrreHOBCROil KaM~pH. I - Kopnyc Ra.MO.PH, 2,3 -
L(HJIIDmPl'I"I8CKH8 SKpaHH, 4 - pa.MRa MHOrono:iml,HOHHOl\ wune1m' 
5. - KOJIJll!MaTOp, 6 - HanpaBJIJIIJ!ltHil UHJllUJ,Iij) lIS TeqJJIOHa, 7 - :a;H

JmJW) lmpa,neJI. 

~8RTlIBHOCTI, [, p8HTr8HOBCROro ,It8T8RTOpa onpe.n8JISIJia.CI, .JUlYMH 
M8TO,D,8Ml!I. Il O,I!,HOM M8TO.It8 OHa onp8,It8JIJJJiaCI, no lISMepemm BllXO,ll,a XPJ1 OT 
CTaH,ItapTHUX MHlll8H8l\, 'IHCJIO RTOMOB ROTOpHX HSBOCTHO, 

Pac'leT npoJirano,ItHJicJI no cf.OPMYJIO: 

CT 
~i,~ f,. = 

l 

6'~T (E) P.,C\ Ylp N~ 
(I) 

CT r.ne C) ~ - C8'18HH8 BHXO,ll,a xapa.KT8pl1CTBtl'.8CKOro p8HTr8HOBCKOro ll9JIY-
'18HHJI ,1J,1UI 'l, -cepim ,ll,aHllOro SJI8M81ITa; A_ n. - OTBOCHT8JII,HBJ'I B8poJIT-• '-v 
nocTL :e:cnycRaHl!JI t -ro :as.ny-qeHRJI npu sanoJIHemm BaKaHcmt B q. -o6o-
JIO'IKO; n P - 'll!CJIO ~cTRU, UBJ'tBmmt ua Ml'Illle~; Yt~~ - BHXO.It 
xaprutT8.PHCTH'l8CKOro peHTreHOBCKOrO HSJiy-q8Hl!JI L .....nmnm, q. -C8p.Rl'I OT 
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N CT aneM8HTa,'IBcno aTOMOB KOToporo H3B8CTHO; M - ,mcno aTOMOB MH-
memi: (B aT/c1,~), onpeJJ.8.JISieMoe no ynpyr<JMY paccemnm noHoB 4He: 

B JJ.PYI'OM MeTO]J.8 3\PPSKTHBHOCTb onpeJJ.8JISJJU1Cb C nOMOIIU>I) HYK,lm,ItOB 
54Mn, 57co, 65ln, 88 y, II3 sn, 137cs, 241Am, B~JITUX H3 KOMIJJieKTa 
CTa.Imal)THHX o6pasnoB "OCI'W'. Ilpn H3Mepemmx y,mTimaJIOCb OCJJa6~eHHe 
XPM B B03,IC'Xe Ha IIyTH OT HCTO'UIHita ]J.O ]J.8TeKTOpa. PesyJ11,T8TU 3KCne
pm.t8HTa noKa38.Jlll, tJTO B npe]J.8JiaX 8KCnepHMeHTaJII,H!DC OlllH60K o6a MeTO
]J.a xopomo cor.nacYJ>TCSI 11 JJ.OnOJIWmT m>YI' JJ.l)yra. I'paqm( saBncm.rocTH 
a\fxpeKTHBHOC'l'll p8l'HCTpanlm XPM O'l' 3H8PI'HB npe.ztC'l'aBJI8H Ha pnc. 3. 
CMoJDHaJI KPHBaJI Ha p:acymce no.nyqe.Ha. IIyTeM annpoxcme:a;m axcnepHMeH
TaJII,HHX JJ.aHHllX no MeTO)zy' HB.HMelll,1IIHX 1038,IU)a'l'OB. qiyma];Heft lt, €, = 

i A (I) E x-1 , r.1te M - '!HMO rrapaMeorpoB, A - K08qXpllUf8ll'l'll no-%•1 ' '' 
JllIHOMa, E - aueprl'llI peHTreHOBCKoro H3JJY'l8HIDI. 

E,-10<3 E' I ~I I I I I I I I I I I I I '3 

,o-4 

,o-s 

,o-6 

,o-7 
0 10 20 30 40 50 

E 
60 

P:ac. 3. aJ,qieKTHBHOCTb perHCTpa.n.tm XPM JJ.JIJi Si (Li) ]J.8'1'8KTOpa. 

B TD9Tpett rJialle OimcaHa MeTO]J.HKa onpe]J.eJISHRII 3~8MeHTHoro COCTa
Ba TOHKHX H MaCCHBHUX Mmll8H8il M8TO,llOM XPH npH B036YlK,Ilemm BX ~OM 
HOHOB BO]J.Op0M H 4He. 

CYII1eCTB8HHruI oco6eHHOCTb pa3BHBa8MOro M8TOM COCTOllT B TOM, tJTO 
OH He Tpe6yeT npRMeHe.HIDI CTa.ImaPTOB ll ncnoJJI,3yeT ]J.JIJi onpe]J.enemm 
aneMeHTHoro cocTaoo o6pasnoB sHaHHe cetiemm BUXOM XPH (o), sqxfeKTllll
HOcTH perucipanrm XPM (e.i.)n Koa@nUieHTa norno1I1eHH.II (t-4i.). OnpeJJ.eJie
HHe KOHn8HTpanlm sneMeHTOB B MaCCHBHOH MIDil8Hll npoBOJJ.lI~OCb Ha OCHOBa-

" 

mm 4JOPMYJIU BBJta: 

rJJ.e 

ye =SJ:.L 
L,q. A' 

. R -~l~COS~ 
np eL P.,o, \ 6~ [E (x)] e • co5'1' dx, 

0 

Ce, - KOHneHTpan!IS{ nccne,eyeMOro MeM8HTa i. : 
tM - aneprM IUWDDIIIHX '18.CTlm Ha rny6nHe X; 

(2) 

~,'t' - yrJIU M81KJJY HOpMaJil,J) K,o6~eMon IlOBepXHOCTH H Ha
npaBJl'.8HH8M K ocn IIytJKa H ]J.8'l'eKTOpa COOTB8TCTB8HHO; 

f'-1 f - MaCCOBml K09~8H'l' OMa6n8HIDI XPH L -oil ~ e -oro 
3~8M8H'l'a 8~8MeHTru.m:, BXO,JtlllltHMB B COCTaB Mmll8HH; 

R - MaKCHMaJII,HHH npo6er '18.cTnn B MHllleHH; 
L , At - tJHMO ABora,JJJ>O n aTOM!Ili2 Bee aneM8HTa e • 

0C'l'aJll,Bll8 B8Jill1mHH onpe]J.M8HH paHee. 

Krut BB,IUIO, Onp8]J.eJI8Hlle Ce, ll3 YJ)a.BHemm: (2) B8Cl,Ma saTPYJJ.HeHo TeM, 
tJTO noJJ. HHTerpaJIOM HaXOJJ.JITCSI B8JIH'mHH ~ f, E llC.) , KOTopue caMH 
3aBl!ICSIT OT onpe]J.eM8MOro aneM8HTHOro COCTaBa MaTpmi;u •. Il03TOMY peme
Hll8 9Toro ypaBHeHWI MOX8T 6HTb IlOJJY'l8HO-M8TO]J.OM nocne]J.OBaTenb.HWC 
np11I6.mmemdt C ucnoni,soBaHHeM 60J11,WOro tJHMa nTepau,mt. B ]J.HCC8PTanHH 
paCCMOTp8H 'laCTHWi CJcyq8.H YKa3rumoa 38)ta"ID, B KOTopon·Ko~eHTPanruI 
HCKOMUX 8JI8MeHTOB He npemnnaeT 3-5%, H KOHn8HTpaIUISI OCHOBHHX 3JI8-
MeHTOB MaTPHnII ll3B8CTHa. B 3TOM MltJ88 npaKTHtJ80Kn OTII8,ll.a8T Heo6xo
,llHMOCTb YtJeTa nornomemm peHTreHoBCKoro ns~eHRH B npHMecHUX sJie
MeHTax, H no]J. HHTerpanOM YJ)a.BH8HWI (2) OCTaDTCSi BeJIHlDIHH, 3aBHCHll!H8 
OT OCHOBHOro COCTaBa MaTpmi;u. B 3TOM npH6JIHXemm pemeHHe ypa.BH8HIDI 
(2) OTHOCHTenbHO 'Ct CBO]J.llTCSI K 3aM9H8 HH'l'erpana Ha C)'MMH no 6e
CKOH8tJHO 6oni,moMY ,many OTpesxo:e d X j , srumcSIIItnX OT E j • TorM 
H3 4JOPMYJIU (2) MOJIHO nOnytJHTb Bllpaz8HH8: 

v.e A" l. ... q._ 
Ce = -n e.. P, <l. So L I p ~ ~,-, 

(3}_ 

rite 
j::.N-1 . 

So = z_ exp [1-4x( Ej)]A/ ~2 [ cr(Ei) l f--it:.Xl-1+ 
JzO J 

+ exp(-f-'lr:i.x3) }+ o(Ej-bE )l1-(t,-tt..~j)exp(-l"\t:.Xj) }J. 
3]1.ecb N - xoHetJHoe tmcno HHTepBMoB ll.E ; X(Ei) - npo6er npo
TOHOB aHeprnH Ej B Mr/c-,l, • H!J,u.eKC j O'l'HOCHTCJI K 8JI8M8HT8M Ma'l'pll-
IJll. 

IlOCKOnbtty onpe]J.M8HH8 KOHn8HTpanHB no MeTO)zy' CYMMIJpoBB.HHJI Bee 
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xe Tpy.noeMOK, HaMll liCilOJib30BaJICR eme O,IUIB M8To.n pacqeTa, KOTOpilll 

OCHOOOH Ha 3KCilOH8~aJil,HO:li arrnpOKCHMaI.J;ml 3amICIDIIOCTli ceqeHlUl Bl.OCO

.na XPU i. -.munm 3JI8M8HTa (. OT IlOB81)XHOCTHOil IL7IOTHOCTH X H3.7Jl"Ul8-

MOro CJIOH B COOTB8TCTDHH C ypaBHOHll8M! 

6~~ ~ lX) = 6/~ e -v, x ,,. , (4) 

r.ne 60~q. - ceqeime BWCOAa XPR ~ 3JIBM8HTa l npH 3H8PrmI Eo ; 

"Ve_ - IIapa!ll0Tp, :xapaKT8pH3~it H3MeHemte HOHli3:HpYDJt8lt cnoco6HOCTH 

npoToHa c r.7IY6HHoil ero npoHHKHonemm B 06pa3eu. 

IIpe.nnoJIOJt8Hl18SI an:npoKCHMaUWI ynpomaeT ,ll,8Jll,H8ilmyll MaT8MaT:lfq8CicylO o6-

pa60TKY. KOTOl)OJI J'I3JIOX8Ha B pa6oTax C.M.E.rro.x.rna H ,lij)yrHX. 

i1Cll0JIJ,3YR COOTHOmeHHe (4) l'l HHT8rplipYR ypaBH8HH8 (2), lIOJIYt{a8M 

BHJ)all8HHe ,nJIR BHXO,n,a XPH aHaJIH3HpyeMoro 9JI8M8HTa li3 BCero l'l3.nyqalr

mero CJIOR Maccmmoro o6pa31Jli! 

y_. t (R)= Npl c~ 0 e, 1-exp(-~eRC05!p) 
~,q A'. Si.n lf> c, o,o, ~e. , (5) 

r.ne 

t 
-~ + ~ 

foe. - S~n lf 5i.n lf 

Be.rrwnrna \)l onpe.ne.1If.18TCR IlOJIY3MimpH1I8CKID4 COOTHOID8HH8M! 

S; (E1) [ _ cr.~qlE1) ] 
've = 

6
,
87 

Ea 
1 60,qlEo) ' 

(6) 

(7) 

r.ne Sj(E1) - TOPM03HaJI cnoco6HocTI> B ocHOBHOM 9JI8MeHTe O.IJ.HOKOMIIO

HBHTHott MaTPHilll. 

6 (Er wm Eo) OTHOCHTCR K 9JI8M8HTY, li3~8HH8 KOTOporo Mil Ha6JIK>-: 

.naeM: Er= 0,8E0 ; E0 - aaeprHR 11BJl,8lllltero noaa. 

Me-ro.n pacqeTa npHMeHeH H&m ,JJ.JIJI aHa.maa npm.mcma: :iJieMeHTOB n 

MIIOrOKOMIIOH8HTHOli Ma.TPHne. B 3TOM c.rryqae mipaxeime ,JJ.JIJI IJapaM8Tpa f:>e 
B CJIOmIOil MaTPllll8,' mco,nRmero B ypaBH8Hli8 (6), MOJteT 6!1TI> 38ImcaHO B 

r.ne 

BB,llB: n . n . 
- L C·'Vl fa C- t-4.l,J 
3 = 1=1 J ( + :I J ~ 
, t co5 lf> co5 lp ,. (8) 

'\J j = S· ( E) / 6.e. • ct 6 ~ a / d E 
(. J L• (l l1 -, • (9) 

a 

; 

;J 
i,\ 

1 
I 
'I i 
I 
I 

! 
I 
1 
ii 

{ 

/ 

3,necI> B8.JIIfllJllia ~~ xapaKT0PH3Y8T H3M8H8Hll8 cnoco6HOCTH npoTOHa HOHH-

3Hp0B8TI> aTOMH npHM8CHWC 3JI8M811TOB f. no Mepe yr.7IY6JI8HWI D MaTPIDlY, 

COCTORlllYD H3 O,lJ.HOro j -M8.Kp0KOMIIOH8HT8. 

IIocJie no.ncTaHOBKH BHJ)8llt8RHR (8) B ypaBH8HH0 (6) MOXHO nOJIYqHTI, HCKO

MYD KOIIUOHTpaum> 8JI8M8HT8 e • 0nrn6Ka onpe,neJieHIDI I<OllU8!IT))!UlllH 3JI8-

.M8HTOB ue npemmiaeT 20-25% npn .noaepHTeJII,HOtt B8p0.flTHOCTH O, 95. 

KonueHT~ 3JI8M8HTOB B TOHICHX MH!ll8HRX B {¥> Onp8,11,8JIHJ!HCb no 

ypaBH8Hml BIUJ.a: 

l . l 
C 

_ '{.,q. '::i,n lP A 
l - n 6oP· e.-p L p -, ,,q, ' ... ~LIi 

(IO) 

r.ne P1-1nw - lIJIOTHOCTI> ,n,a.HHOli MlillI8HH B (M:r/c;z). 

B 3eTBepToij rJiaBe npe,ncTaBJieHU 3KcnepHMeHTaJI1>1ille pe3ym,TaTH no 

onpe,neJielffllll ce~eHHil Bwc9,n,a XPVI OT K- H L -060.JioqeK AM PMS aJieMeH

TOB C r B HHT8pB8JI8 22 ~ ~ ~ 83 llpH D036yir.nemm 3T!IIX 3JI8M8HTOB 

nyt!KOM np0TOHOB H HOHOB 4ne C 3H8prnett I. 5+3 '8 MaB. M:3Mepemm: npHBe

,11,8Hll ,nJIII T8X 3JI8M8HTOB, C81!8Hlffi KOTOPHlC B YJtMa.HHOM HHT8pBaJie :iueprHl:l 

H8H3B8CTHU :wm Tp86j'DT YTO'lll8HHJJ. • 

HsMepemm npoBO,ItWDICI, Ha TOHK!IIX MHlll8H.flX. B 8TOM ~e B8JIH'llt

Ha 6q, onpe,neJISIJmcI> no 4)0PMYJI8 

6 = 'l.0t 
Q,, Np NM 

(II} 

r.ne "tq,. =- 't: + {t.L - BllXO.lJ. X8paKT8pHCTH'l8CKOI'O peHTr8HOBCKOrO 

f> 1'13~8HHR ,JJ.JIJI OI. , t' -..lIHHHE ceplill K l!CCJie-

'I. Y.. .nyeMOro BJieMeHTa; 

Ya = ,,"' + -;;~ ~ ~ + Yt - 3TOT xe BHlCO.lJ. XPVI ,nJIII L -cep:im; 
-, ._,,,. ... e,. ... r e, 

Ea. , Ct, H T.,11,. - aqiq>81'tTHBHOCTH perncTpau;im XPH ,JJ.JIJI ex ' ~ ' t ' 
e. -Jmmm K- HJIH L -cepIDI; 

':i\<l - BHJC0,11, XP~ t ..,,mmm ( CX , [' H T.,11,.) °v -cepIDI (K HJllt L ) , 

onpe,n8JISIJICR no IlJIOntaJJ,lI 3H8preTH~8CKOro Cll8KTpa mr. Be;rn

"!{lllJa aToil IIJionia.u,n onpe.n8JIHJiacI> no nporpaMMe Ollilli "ACTIV " 

Ha PDP -II/70; 
Np - 'IlICJIO 'UlcTnu, nau.axmtKX Ha Mm118HI,; 

NM - 'IHCJIO aTOMOB Mlilll8HH, onpe.l1,8JIR8M08 no H3M8pamm ynpyroro 

pacceJIHWi HOHOB 4He no.n yrJIOM I35° B .na6opaTOpHOil Cl'ICT8M8 

KOOp.lJ,liliaT B TOfi llt8 reOM8Tp:HH l'I npn TOii xe 3H8prmI ycKopeH

HHX l'IOHOB, nplI KOTOpHX np0BO,JJ.HJIOCl, l!3M8peHUe BWCO,n,a XPi1. 

JJ.)IR ycTpaHeHHR norpelllliOCT8ll, CB838IU:WX C TOIJMOJ!t8Hli8M Tia,11,8inmmc 'UlCTlIU 

IJ 



B Mim18HB ll norJio~eJmeM B Heil p8HTr8HOBCKOI'O ll3JJY'I8.Hrul, B H3M8Pfl8M08 
ce11e:ime BBO,!UlmlCb nonpam<a no «lx>J>MYJie: 

- [ t t:i.E t ]-i Qi.= 6i. \- 2(a.,-6) Eo - 2 t-'i 6.x ; (I2) 

r.ne 6L • {5l - HCnpaBJieHHH~ H H8HCnpaBJiemme C8"18HruI BliXOM XPH :me
M8HTOB; t-'i. - Maccom KOa@lln:tH8HT OCJIB.OJieHWI p8HTr8HOBCKOro l'I3JJY'I8-
mur, a, , b - xoaq:,;pmnteHTH, nOJJY1IeHHH,e TeopeTn11ecK1IM pac11eTOM. 

PeayJII,TaTu BaMepeHBi\ ce11ead BHXO,na XPH K- B L -capo aJieMeH
TOB C i 22 ~ i ~ 47 H 5! ~ ~ -4 83, COOTB8TCTB8HHO, npe,nCTaBJI8Hll 
B TaOJIBW:UC I,2. Cpe,IUJ.fISI KB8,lij)aTlf<maJI onm:6:Ka IlpH onpe,tteJI8Him C8"18HHJI 
BO Bcex B3Mepemmx He npeBHma8T IO%. 0Ha CJiaraeTCJJ B3 OIIIHOKll onpe,tte
J18HIDI BHXOM XPH - He 60JII,me 2%, onm6Kll onpe,neJI8HWl C.i, .:.. 5+7%, 
onm6Kn B onpe,neJiemm 'DICJia aTOMOB Mm118Hl! - 4%, OIIIHOKll onpe,n8JI8HWI 
"IHCJia 118CTHn, IIa,naDlltllX Ha MHm8lib - I,5%, Oll!H6Kll B onpe,ri.eJiemm 6 
na-aa omn6ox B naMepeHBR aHeprmr - I%. 

PeayJII,TaTu naMepeimtt ce"leHHtt B030pr.D;emur XPH aJieMeHTOB cpamm
BaJIPICb C peayJII,TaTaMl'I T80p8T1!11l:8CIGIX pac"l8TOB, BlllIOJIH8HHHX B CSopHO:S-: 
CKOM npn6.mutemm IlJIOCKIDC BOJIH (EIIllB), H no MO,tt8JI:0' CSimapHHX CTOJIKHO
B8Hl!tt (MFC). Kale nOKaaaJm paC"l8Tll, BHllOJIHemrue no j'Ka3alilruM T80PRflM, 
T80p8nI"18CKll8 3Ha"l8HWI 6T' BWJHCJiemme .IVISl CJIY"IM no:imaanim K-H 
L -oCSoJio"leK IJY"IKOM npoToHoB, H L -o6oJIO'll<H IJY"IKOM HoHoB 4He,; xopo

mo COBIIa,naDT C 3KcnepEM8HTaJil,HHMH (CM. PRC,' 3, 4). EoJiee npoT:imope
"IHBaJI KapTHHa Ha0JJD,na8TCJi B CJIY1188 HOIDl38Il,BB K-o00JIO'<D011 HOHaMII 
4ife, r.ne OTHomeHHe Gr I 0~ aHainJTeJII,HO OTJIH"laeTCJI OT e,nmmII;ll (cM, 
pllC. 3a), Y"IHTtma.lI 3TO, MU no,lij>06HO HCCJI8,nOBaJm B03MOlKHOCTl>OITllCa
HWl nponecca noHHarunm c noMOIIU>I> Teop:im E(PS':>R (paaBHTOtt EpaHTOM ll 
JlailHnKH), 3Ta T80prut OITllCUBa.8T ll0Hl113anm:> B «lx>PMa.1IH3M8 EIIIIB C Y"l8TOM 
nonpaBOK Ha B3M8H8HH8 aHeprim CBll3H, noJUipJ!3aD;Im 060JIO"l8K B P8JIJiTH
BIICTCKHtt :ii,M>eKT ,nJifl 3Jl0KTpoHOB aTOMOB Ml!lll8HB. 

KpoMe TOI'O, Y"IHTW3allTCJi BJirutIDl8 OTMOH8Hrut na.ztal)lll8I'O HOHa B I,;y
JIOHOBCKOM nOJie R,Iij)a, a Truate nOT8pH 3H0pI'RH )tJllI HaJI8T8!l~8A 118CTHI]µ 
BO Bp8Ml! ee CTOJIItllOB8HHJi C aTOMOM Mm118HH. 

Ha pnc. 3 npe,ncTaBJI8H!l 3H8pr8TH"l8CKH8 3aBHCHMOCTH ycpe.nHemmx 
no nOpswtOBIDd HOM8paM r 3Ha"l8HHtt OTHOID8HHn T80p0TB:'l8CKHX C8"18HHtt, 
pacc"IHTamrnx no Teopm1 E C. P ~ ':> R , K axcnepm.teHTWil,HO HaMepeHHNM ce-
11eHHJIM BHXO,na XPH ( O~~P"u/ C5:,) 3JI8M8HTOB .JtJIJi K-o00JIO'<D011 HCCJI8].ly8MHX 
6TOMOB. 

PHc. 3(a) OTHOCllTCJi 1t CJIY"l8ll HOHH38Il,BB npoTOHB.MH, 3(6) - K CJIY
"18!) HOHB38IJ;W! HOHaMH 4He. Ha PBCYHKOB 3, 4 BlijtHO, "ITO ItaK npH HOHH-
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* ~ ~'td ~ t:? ~ g? g 
HdX mrdao- 7 

s~If K-o60JiotIKn ~OTOHaMH n HOHaMH ¾a, 'I'.aK u. rrpn noHI1sar~1n1 L --,o~o-:

JIO'lltH 3'.1'HMK HOB'&!l! OTHOm0ID!0 Cir/ 0; ~I• Ha OeHOBa.HmI nOJJY'I0RHWC .naH-;

llWC MOlltHO e.n8JJB.TJ, 38KJil:l'I8Hll:e, 'ITO paetieTU no Teopmi: EC.P55R. yeTpa

lllll)T paeXO.l!Jt8HWI, nOJJY'I8HHU8 B paetieTax eetieimil ll0lllI3aIJJm K-o6oJIO'Iltll 

HOHaMlI 
4

He, nOJiy'IeHHllMl! BaMH no TeopRRM 13IIIIB n MEC. · 

B .U.OIIOJIHemi:e K Blllll8ll8Jioot8HH01.iy B STOit Jlt8 rJiaBe ,IUICC9PTauim npn

DOAffTeH pe3yJIJ,TaTU eneTeMaTll3artim ony6mmoBalIHUX 3KeII8PIDl9HTaJIJ,H!JX 

.ztaWWX no eetieHRRM · Buxo.na XPR 'AJIJl K- 1'l · L -capmt 'AJIJl aJier&eHTOB e i 

B llHT8PBa.JI8 20 ' ~ ' 92 npn B036YJmemm me 'IlY'IKOM llpOTOHOB e 8H0p

rnet 0,2+4 MaB. B pe3yJIJ,TaT8 eoeTaBJIOHU,Ta6,mmu ycpe,u.HeHHUX 3Ha'I8fmtt 

STl!X BeJill'IBH. YcpeJU{eHIUI IlPOB9.Il9Hbl no M9TO.Il.Y Ha!{M9Hl>llillX KBa,I\paTOB, He

o6xo.n,mtoeTI, eoeTaBJI8HRR: TEUWX Ta6.imn eBHSaHa e TeM, qTo PR.n ony6JIH

KODaRHWC ;u.ammx no eetieHruIM BUXO'Aa XPH 'A,1IJl o.zumx ll T8X l!t8 SJI8M9HTOB 

H saeprltli, ao onpe'AeJiemrux pa3.7Ilil1lii.!lM! aBToprua, m.i:eDT m1or.na pacxol!t

.nemm, llp8Blillla.tl!llll8 B .n:ea-TpB H 6onee pas 8ltcnepHM8HTaJI1,HU9 Ollll[6KR 

ll3MepeHHH, H TJ:>YW{O, B eMSB e STIIM, OT.U.aTI> npe,IUIO'IT8fm8 T01q.HJIH 

IDIOMY M9TO.ny me. Ollp8'A8JI8ImH. Ha.lJ:Htme Ta6JIHn ycTpawreT STOT npo-

68JI. 

Pile. 3 • 

..,,. 

• 
3am1em.roeT1, ( OT/ (h ) ""'oor aHepr1m HaJieTaJJ!l{ero noaa npa ll!OHl'l

sanm K-o60JIO'IKH. a) HOHJI3runvI llpOTOHOM; 6) HOH1'l3anIDI ½e; 

•- paoqeT B MEC-npE6JimteHl!I![; /J,. - paeqeT n npn6JJJJJ1temm 

EIIlIB; o - paeqeT no Teopmi: E ( l> 5 SR • 

--, 
6 20 

,o I- T 

l .f, -~~-~,I~•~ / 

i 0 
t \ •• 

':: -\.0 0 ¢ ¢ ¢ ¢~00 ~ . 
! L,o 

0 "' 
' I o.o 
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ti Q 

' 
, • • i 4l i 0 

J w~ 

'\ H wJ._. • t f i 
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0,0 '" 20 >O ,.o 

'" 20 .,, '" 
e..,.,]f) 

E_.1-'ln:1 .... 
Pile. 4. 

3amtCHMOeTI> ( (jT/ 6,t,o'l' aaeprmr HaJI8Tanll!8ro HOHa npH 

HOHll38.IllDI L -o6oJIO'DW. a) HOmt3aIJ.WI npoToHoM; 6) l'!Omi:-

sanrui ½e; o - paetieT n MEC-npz6.nmitemm; I:. - paetieT B 

rq>H<wmemm EIIlIB;opaetieT no 'l'00J:>O ECP5~ 
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B JUIT92 rJmBe npe.ncTB.BJieHH peayJll,TaTH npaxrnecKoro npli!MeHemm 
M0TO.ll.a ~A. B.Ka~0CTll0 o6~0KTOB l'ICCJI0.ll.O:eaHM HCnOJll,30BaHHqJOC4JOPH 
pa3.7IH11HOl.'DICTOTH, KOCTH ,IUJH03aBpa, CllJIHHOM03r0Brul Jtl'J,IUtOCTl>, no'IBH, 
paCT8HlUJ, MfMHS, nOJIYIIPOBO~OBH0 MaT0pHMH, pa3JilAHll0 @!Jr&TPH, 

TOHKH0 WI8HKH. 

B saKJIDtiemm npB130.ltllTCSI ocsoBHHe peayJll,TaTH )U!CcepTaD;rlOHHOll 

pa6oTH. 
l. CKOHCTpyHp0BaHa H C03JJ,aHS. peHTr0HOCn0KTp0M0TPH119CltaJI ycTa-

HOBKa )VUI OI!p0.ll.0JI0HlUI 9Jl8M8HTHOrO COCTaBa B8~8CTB1 0CHOl!llHHM Ba 

H3M8~8HHH xapaKT0pHCTH'l8CKOro peHTr0HOBCKOro H3JJY'l8HHJ'I, B036yir.Il,a8MO
ro nytlKOM ycKopemmx npoTOHOB H HOHOB 4He OT 9Jl0KTp0CTaTH'l8CKOro 

ycKopHTElJIJl OWIH. 
2. Paapa60TaHa KOHKP8TH8JJ M8TO)U!Ka OI!p0.ll.QII8Hl'IJI 9Jl0M8HTHOro co

CTaBa TOHKIDC H Wl.CCHBHHX o6paanoB no H3Mepemm xapaKTepHCTH118CKOro 
peH'lT0HOBCKOrO ll3JJY'l0Hl'IR, B036Y!OJ,aeMoro HOHaMJI Bo.nopo.na H 4tte. 

IlOKa3aHO, ~TO B 3KCil8pHM0HTaRDHHX YCJIOBlfflX npe.nM o6HapYJt0HllR 
3Jl8M8HTOB .ll.OCTm'a8T n • I0-7% Ba TOHKHX B n • I0-6%Ha MaCCJIBHHX 

MHlll8HRX. 
0TJIH'lHT8Rl>HaR oco6eHHOCTl>. M8TO.ll.a onpe.n0JieHID1_9Jl8M0HTHOro COCTa

Ba COCTOHT B TOM, ~TO He Tpe6yeTCR IlpHM8H8HRII BHemID!X H BHYTP8HIDIX 
CTaH'AapTOB, a HCilOR1'3J'DTCR .namrae no ce~eHIDIM OL BHXO,IJ,8. xapaKT8PH
CTH'l0CKOrO peHTreHOBCKOro H3JIY'l8HKII 3Jl0M8HTOB npn HOHHOM B036YJK.nemm, 
3qqieKTHBHOC'.1'l> perHCTpa.IJ.HH C.i · H K03qxpl!UH0HTH norJI0~8HHR XPH t--'l 

3. B nponecce pa3pa60TM M8TO'AHKH 3Jl0M8HTHOrO a.HaJm3a BHllORH8HH 

CJ18,cyDIIlH8 pa6oTH: 
a) YCTaHOBJI8HH OllTHMaJ!l,HH8 YMOBHR npoBe.nemm aHaRH3a H reo-, 

M8TpHR OnHTa; 
6) pa3pa60TaHa M8TO)U!Ka OI!p8.ll.9JI8HllR a@leKTHBHOCTH perncTpaUHH 

XPH; 
B) pacc~TaHH H COCTaMeHH Ta6RHUH KOSqxpl!UH0HTOB OCJI.a6JI8HHR XPll 

B B03'AfX8 H psme MaT8PHaJIOB, HCilORI>3Y0MHX B Ka~8CTB8 O~Jia6JISmlltl'IX 
<Iiwll,TpoB (Ma.ff.nap, KpeMHHfi, .nHqqiepeHUHaRDHHe qJHJil,TPH H3 Al ) ; 

r) Ha 6a38 3Ifd PDP -II/70 COCTaBJ18Hhl ,D;OIIOJilil!T8Jll,Hhl8 
nporpaMMH pac~eTOB )VUI onpe.neJieHHJI 9Jl8M8HTHOro COCTaBa B MaCCJIBHWC 

o6pa3na.x • 
IlOKa3aHO, ~TO 3TH nporpaMMll Y.ll.OM8TBOp.lIDT Tpe6oBaHJJJIM 3Kcnpecc-

HOCTR Ma.CCOBoro KOJIH~0CTB0HHOro aHa.JIH3a; 

.n) CHCT8MaTH3HpOBaHH H npe.ncTaM0HH B BR.ll.0 Ta6JIHU .naHHHe no ce
~eHHRM Bl:lXO,v;a · XPH J:VUI K- n L -cep:ail aJieMeHTOB c · l B HHTepBaJie 
IO ~ r ~ 92 IlpH B036YJm8Hl'IH me nytlKOM llp<>TOHOB. 
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4. llsMepeHH ce~emm BHXo.u.a XPH J:VUI K- H L -capo sJieMeHTOB c 
22 ti.~ 4 83 B :iurrepBaJie 3H8prHH llpoTOHOB lI JlOHOB r8Jllffl-4 l • 5t3 • 8 
MsB. llsMepeHHR BWIOJIH0HH )VUI T8X 3Jl0M8HTOB H 3H8pI'lltt, .ll.JlR KO~OPHX 
3KcnepHM8HTaJil>HH0 ,IJ,8.HHH0 no ce~eHWJM OTCYTCTBOBaJIH HJlH Tp860BaJIH 
YTO~emm. 

5. IlpOB0.It8~0 CpaBH0HH0_nOJJY'l8HHHX HaMl!-3KCn8pHM8HTaJil>HHX 9Ha~e
Hd ce~em1tt BHXO.na XPH C CYll!0CTBYJ)IIU!Ml'I T00p8TH'l8CKllMH MO.ll.eJI.llMH (npH-
6JID8Bll8 6:imapHHX CTOJIKHOB8HHI, MOCKOBOJIHOB00 6opHOBCK08 npH6JllDlte
HH8, · Teopu E(PS':>R ) • IloKaSaHO, .~o HalrJiy1mlee corJiacHe aKcnepm.!eH
'l'aJU,HHX ,IJ,8.HHHX no (i C T80p0TWl8CKHM HX OllHcaHH8M _ nOJJY'la0TCR no T00-
pim ECP55R • KOTOpaR OllHCHBa0T l:!OHHSanro> B qx>pMaJIH9M8 EI1IIB 'C ~8TOM 
noIIpaBoK Ha nsMeBeHJ[e aaeprHH CBJISH, noJUtpHsan;im o6oJio~eK n pe.rurrn
BllCTCKOro 3qqJ8KTa )VUI 9Jl8KTp0HOB aTOMOB MJllll8m!I, npl! 8TOM ytllITHBailTCR 
BJIIDilil18. OTKJIOH8HHR B KYJIOHOBCKOM llOJI8 SJ.IU)a, . a . TaIOlt8 IIOT8pH 
sHeprD na,nall~el -imcTml;!l ~ Bpewr CTOJIKHOBemm c aTOMOM Mml!eHH. 

6. Paspa6oTaHHHtt M8TO.It HCnOJll,90BaJICSI npH BHllOJIH8mm xos~orooop
HHX lfaY"'IHO-HCCJI0,ItOBaT8JIJ,CKl1X pa60T • 9aKJill~8HHHX OWIH C pa9JIJ!1DWMB' 

npe.nnpMTJ!JIMJI COB0TCKOro CODsa. a TaKllt0 pa6oT, BHnoJIHeHHHX no npoTo
~-0 HaY1JHO-T0XHH1I8CKOM COTp1,11.Hl1'!8CTB8 CO CTpaHaMH-~CTmm.aMH 
OWIH •. 

7. Ha OCHOBaHim IlpOB0.ll.0HHHX l!CCJ10,ItOB8.HHil no onpe.ne.,reHHBJ 3Jl8M8Hl'
HOrO,COCTaBa B TOHKHX H MaCCHBHHX 06pa3IJ1:JJC MOJIHO C,IJ;ElJUlTb SEUt111)1:{eHHe, 
qTo 3TOT M8TO,IJ; SlllJIII8TCR B8CI,Ma Il0Jl09HHM npH HCnOJIL30BaHHH ero B pa3-
JIH'!HHX 06.naCTRX 9KOJIOrHH, reoJiorHH, M8)U!Ul!!Hll, HCCJ10,It0Bamm noJIYnpo-

_BO)J,HHKOBHX MaT8.PHaJIOB H npH60poB. OH RBJIR0TCR oco6eH110 nOJieSHHM, a 
B H8KOTOPHX CJJY'laRX H0SaM8HIIMHM npn HCCJI8'AOBaHHH 3Jl8M8HTHOro COCTaBa 
IIOB8pXHOCTHHX H IlpHilOB8pxHOCTHHX M08B nOJIYnpQBO,lJ,HHKOBHX MaT8pHaJIOB 
HJm onp8'A9JI0HHH KOJm0HTpan;HH MaJIHX ( .!:, l Mr/c-;J!-) KOJIH'l0CTB B8~8CTBa. 
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