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Be,IlJ'llt88 B8ytlHO-ECCJI8,JtOB8'1'8JILCK08 yt1peE,1temte: ~SI!:'I8Cm 

lmCTRTYT AH CCCP l!M. II.H.Ie6e,1t8B8 <.. MocKBa). 

3amna ~ccepTmum ·COCTOJiITCJI n:l.i" O\l!TI·9.rp~ I98I ro~ 

B "~~ "· 'I8COB HS S808,Jt8Hmll Cn8I(Ji18JIHS1iipoB8HHOrO COB8'1'8 n-047.0I.02 

n.im.Ia6opaTOPD.BHCOKllX sHeprd 06M~eBHoro HHC'1'lt'l'Y'1'8 H,ll;epma: 

Jicc.mrnoBaBd, r • .I{y6Ha MoCROBCKoi!: 06JI8C'l'JiI. 

.. C ~CC8p'1'8I(Ji18:lt" MOSHO OSHSKOMll'l'LCH B 6JiI6JI:e:OT8K8 JIB3 OIDm. 

ABTopeipepa'l' pasoCJiaH nl5n ce1-101~eoet I98I r. 
. . . I 

Y'Iemdt .cexpeTapL · · 

CnenBBDSzpoBauaoro c®"~<efLV,18 M.~.IBXa'IeB 
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AisnaJILHOC'l'I> npo6JreMH. Sa noCJie~e r~ llORCK H lI3j"I8HJiI8 HOBHX, 
B TOM 1DICJ18 <RSPOBSHHHX 'ISC'l'mt npe,JtCTSBJIR:8'1' HOBOe C8MOCTOJ!T8JILH08 R 
BSZH08 Hanp8BJI8BH8 B qiHsmte BHCOKHX saeprd. K H8CTOSl{EWy BP8M8BH 
BWIOJIH8HO 60JI88 80 SKCnepmaeHTOB, rJiaBHOI wm no60'IBOI ~8JII,i) ROTOptiX 
dwro OdHapyzeBlle 0'18,POBSHHHX '!SC'l'mt B 8,Iij)OH-BJU)OHHHX BSSBMO,JtelCTBRS!X. 
IIpoB8,1t8HH8 'l'aKOro po~ SKCll81)JIM8HTOB B8CLMa S8'l'ro?Ol8BO BBHJIY MaJmX 

ce'!emdt PC11t.It8HHH 011apoBSmmx 11ac~; M8JlliX napI(JiIMLHHX mH.PHH xopomo 
Ha6JIJ>,Jtaeea: RSHaJIOB pacnaM, a 'l'aIOlt8 HS-Sa qiOHOBHX npo~eCCOB. IIosTorey 
B SBS'lJl'l'eJII,Hol '!SC'l'JiI S'fl!X sxcneplDileB'l'OB O'l8POB8BBll8 '!SCTHIUl Be B86JIJO
MJIHCL, a dwm ll01cy"!8Bll B OCBOBBOM B8pxlll{e rpa~ napI(JiiaJILHHX C8'!8-
DI poz,lt8DH <RapoBSBBHX 11ac~. Pac11eTBll8 SB8118HHH C8'!8Bd p0Z,I1;8HHH 
011ap0Bammx 118CTJDJ; CJl'JWIO SSBJiICHT OT llO,Jt8JILHOro no,ItXO~ R paSJIJI'!SM'
CH 111es,ey codol dOJiee 11811 Ha .ltB8 nopgJtKa. AHaJIOl'B'IBax Cli!'l'YBI(JiIH HadJID
.lt88'l'CH II.PJI aB8JIHSe s1tcnepDeBTSJII,BllX pesym,iraTOB, noJzy1femmx B npax
'fll'licu O,ltHBaltOBOI od.JIScn: IICCJl8,lly8MHX saeprmt. B CBHSII C STHM '!pes
Bll1f81Bo :samo npo,1t0.lllDITL SRClI8PJDl8H'1'8JILBll8 RCCJI8,JtOB8BRH no noRCKy 11 
lto.EA8C'l'B8BBCll1Y 01Ipe,Jt8JI8BD> Ce'lemrl! POZ.Jt8HHH O'lapoBammx '!SC~ B 
nmpoKCM HBTePl3aJie aaeprd, BXJIIJIJSH o6.imcn aaeprd 8.JtPOBOB 
(30+70) raB. · 

lleJ!I, padom - cos.1tSBHe II ltcCJie.1t0Bamte ocBOBBllX qiHsnecm xapa1t
Tepltc'l'lllt cnexirp<11eTpa B:00-2 omm, npe,11;BasaB'!eBBoro ;o;1JI no:ucxa :u 
H9Y'!8IDJJI BOBHX 11acnq, o6pasymmx B 8.Jtl)OH-a.JtP()HHHX B98JIMO,JtelC'l'BlU!X 
Ha cepnyx0Bcx011 ycxop]l'l'e.te. 

HOBJl3Ba padoTH •. COS.ltSHa II BCCJl8~0B8HS BOBSH 8KCn~pueBTMLBSH 
yc'l'SBOBRS - 6e($aHloBHI cneXTpoKeTp Ba JIHBllll c 3mf ID-I040 ;o;1JI npo
B8,Jt8IDJJI 8RCII8PJIM8B'l'OB B8 Bel'l'poBBOII IIy'!R8 C8lJIYXOBCR0r0 ycKO.l)lrT8JIH, 
BCllOJJLS~ COBpeJl8BBH8 lt0C'l'D8BJ[J{ KaR B 'l'exmnt8 ~8'1'8K'l'lij)OB8HHH 
a.-8JleB'l'8pmD: 11SC'l'Blt, '1'8lt lt B 8.18JtTpomme. 

Ilpgff;appff I usms1 gepocn. ,llaHHHl1 cneKTpOMeTp odJia.lt88T 
xapanepllCHUD, HaXOMDIJD,DICJI BS YPOBB8 xap81tT8.l)lrC'l'mt Jij"IIIIJIX cneRT
J)Olll8'1',POB, cos~mmx B ape ;o;1JI axcnepm1eBTaJILma RcCJieJtOBBBd Bod
JiaC'l'J[ P!Dlil BRCORl!C[ aseprd lt a.teMeBTapma: 'lac~. Paspememm cnex
TPCJM8TP8 BHC-2 no a@ieJtTHBBllM 118CC81l npO.JIYRTOB PSCII8.lt8 A~epOBOB 
lt K0- ll830JIOB JJBJJJD>'l'CJi peltOPJtBHJOI, 11TO ll08BOJIH8'1' npoBO~L C no
llOlltLll cneJt'l'p(BeTpa 8~8JtTJl:BBH8 BCCJJ:8,JtOBSHRH C'l'paBBHX H llORCK 011apo
B8BBHX 118C'l'Blt, pacua.1t8JDl[Xr.x c Y'!aC'l'HeM A0 

- rmiepoBOB II K°-11esoBoB. 
C llOIIOIIII>I> C08.lt8BHOro cneRTJ)0!(8'l'pa ycnemHo H8'!8Tll 8XCll8PllJl8Bm 

COTP1)UD!118CTBOII Bepmm-:By,ItSI18lllT-l{ydHa-MocKBa-IIpara-C01pmI-TdllJIHCH. 
ll.Bpe~el omm yTBepz,tttia II HaY1fBo-xoop,10tB8IntoBB!m coBeToK npli mro 
(r.CepnyxoB) o,1to6peB HS nep:110,it I98I-I985 rr.npoelt'l' SXCII8pm.!8BTOB 
C IIOMOIJU,Jl liHC-2 Ha C8PIJY-XOBCXCld: ycXOPJl'1'8JI8: "IJoKCit H HSytl8BH8 Y9KRX 

06'!tt;~liliCljlii.:i! U.;J!rL'1YT ~ 

Ul~Ct":~h~~ :~1\·~.!:~~, .. A:• .. U Mrl"'~"I:'.. - .. ,. .. ,,.,,, .. B'"'"" ' 
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6ap.1IOHHllX pe30HaHCOB, o6pasyeMIDC HeilTpOHaMH BHCOlWX . sneprmt. 
fesyJII,TaTH, no.rryqemwe B .n;aHHott pa6oTe, uory,r 6HTL ncnom,s_oBaHH 

npn ITJiaHnpOBamm ll npoBe.n;emm HOBWC 8RCIIepm.teHTOB Ha YCROpHTeJIJDC B 

npn 60Jiee BHCORl!X aHeprwIX. 
Anpo6amm n H6~mm. OcHoBHUe pesym,Tam .n;nccepTmnm; onyCSJm

KOBBHH B pa6oTax/+'776wm npe.n;CT8BJI8HH Ha XX Mez,n;yRapO.n;HyJ) K01$3-
pemnm no @13BKe oocoIODC aHepr:mt (Ma.n;ncoH, CIIIA, mw, I980 r.). 

06-F,eM ,mrccepTamm • .I(nccepTanwt COCTOlIT lI3 BBe.n;emm, IIIITH rJIBB, 
3aKJil)tJ8HlI/I B ClllICRa ~'rBJ)OBBHHOtt .mrrepaTfl)H. 

ABTop saummaeT: 
I. Cos.n;a1m:e B pesyJII,TaTH lICCJl8,JJ;OBBHlm ClICTeMH nponO,PIUIOHaJII,HHX 

KaMep (IIK) WilI 6eop:wn,uoBoro cneKTpOMeTpa EHC-2. 
2. Cos.n:amre B pesyJII,TBT.ll lICCJI8,JJ;OBamm CHCT8MH sanycrui 6eC@JJIL

MOBOrO cneRTpoM8Tpa EHC-2 Ha OCHOB8 IIK. 
3. Cos.n;amre EHC-2 H pe3yJII,TaTH lICCJI8,JJ;OBamm ero OCHOBHWC @ISH

qecKIDC xapaKT8PlICTmt, cyiq8CTB8HHHX ]J,,1I..fI npoB8.It8HHJI axcnepl!M8HTOB no 
lI3~emm CTpaHHUX lI nOHCicy' oqapoBBHHHX qacTUn B a.n;poH-a.n;pomwx B3a
EMo.n;ettcTB:wa: • 

CTpyxzypa n coneP!§Ime ,mrccepTamm: 
Bo BBenemm pacCMaTpuamca Teope~ecDe·npe.n;cTaBJieHH.11 06 O"ia

poBSmmx qacT:anax,Ha OCHOB8 RBapKOBOff MO,JJ;8Jm,H 0630p COBpeMeHHorO 
3KCll8PllM8HTaJILHoro COCTOJllmJI no noncey H HS~8HlIIO oqapOBaWWX qacT;an. 
Oco6oe BHEMaHHe y.n;eJieHo Bonpocy PQJm8Hl!JI oqapoBBHHHX qacTBn B a.n;poH
a.n;pomwx BSaEMo.n;ettcTmmx. TeopeT:Hqecxne n aRcnepEMeHTBJII,HUe onemm 
ceqemtlt pox.n;emm oqapoBSmrux qacTUn B a.IU>OH-a.n;poHHHX Bsamo.n;elcTBRRX 
CWII,HO OT~aDTC.fI ,Iij)yr OT ,Iij)yra .n;a:ate B o6JIBCTH 6JIRSKBX sHeprntt BSa- ' 
EMo.n;e.i1CTBYJlltHX qaCTUn. Ha OCHOB8 aHaJmsa 8RCnepmaeHTBJII,HHX .n;ammx 
OTMeqeHH xapaKT8pHHe qepm pOlltJJ;8HHJI oqapoBaHHUX 'laCTHn B BJU)OHHHX 
BSaE:Mo.n;e.i1CTBWIX lI ClpOIJMYJIRPOBBBli xapaKT8pHH8 Tpe6oBamm K 8RCnepn
M8HTaJll,HOtt ycTaHOBX8, npe,JJ;HaSHaqeHBo! ]J,,1I..fI llOlICKa ll llS~eHWI O'l8POBaH
ma: qacT:an B a,Iij)OH-a,Iij)OHHWC B38BMO,JJ;81CTBH.f!X. 

XaprutT8PHH8 'l8PT.ll poz,IteHB.fl oqapoBamwx 'l8CTBn B a.IU>OHHHX B38l!MO-
.n;ettcTBIDDC: ' 

I) ROHeqgoe COCTomm:e ,JJ;O'I8PHBX 'l8CTBn OT pacna.n;a oqapoBamwx 
qacT:an ( IIJlDC conpoBOlltJJ;aJlll!H8 BX 'l8CTBD;H) HMeeT OTHOClIT8JII,HO BHCOKyl) 
MHOJt8CTB8HHOCT1>; 

2) BeJm!IHHH cetJeHnit pCllJ.lteHml oqapoBaHHHX qacT:an MaJIH lI JIElltST B 
,JJ;ll8ll830H8 (I0-2'7~ I0-33) c,J?,, B 3aBnCJ:D40CTB OT 3H8prm1 B88EMO,JJ;8itCT
BynIIEX 'lSCTBn ll ,JJ;llHaMHIOl lIX p~eHll'..fI; 

3) napnnaJI1>HUe IDllpmni Ha6Jm.n;aeMHX MO.It pacna.n;a ae IIpeBWIIBDT, RaK 
npaBWIO, HeCKOJII,KlIX nponeHTOBj 
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4) pacna.n; IlpOTeKa.8T c JCapaKTe,PIWM BpeMeHeM OKOJIO rn-13 c; 
5) B IIPO.ItYKTBX pacn~a O'lapOBaHHWC qacTUn CO.lt8J)ll8TCH CTpamw:e 

qacTHUY ( K0- ueso:au,. A0 
- rnnepoHH); 

6) pOJt.n;ea:ne otJapoBBHHWC qacTUn l.!OXHO Ha6./nqrtaTL no xapaRTepHaey 
o6pasODamm JieII'roHoB oT pacna.n;a O"iapOBamwx tJacT:an. 

0~ CJI8,Izy"eT, 'IJTO cne1tTPOM8TP.,ItJiii noncRa H lI3~8HllH oqapoBaH
HliX tJaCTRn 'AOJlllt8H: 

- 6HTL CIIOCOOHHM perHCT,PlJpoBaTL Co6llTHSI C BilCOKoit MHOXCCTB8H
HOCTLD B ltOI:18"iHOM COCTOJllllm; 

- 06JIB.n;aTL B.llC01tOa 'IJYBC'l'BlITeJILHOCTLD R perncTp:mmr qacT:an C 
MaJI!lMH ceqemrmm POlrJteHBH; 

- lIM8TL llilCOKOe paspemeHHe no a@ieKTlll3H!lM MaccaM B paloHe 
(I500+3000) MaB/c2 ; · 

- KM8TL BHCORyl) a@ieRTlIBHOCTL p8I'HCTPanmt ,JJ;O'lepHBX npo.n;yRTOB . Ao o pacJI8,1t8, Taimx: Rax, nanpm.1ep, , K ; 

- I!M8TL B CBOeM COCTaBe ,It8T8RTOPli ~8IITOHOB lI raMMa-RBSHTOB. 
B nep130it l'JI8B8 .n;ano Odlltee onnca1me 3RCII8PlIM8HT8Jll,HOtt ycTaHOB-

KR/lr 'Ill. BSB.llMO'Aef!CTBWI BCOX 88 Y3JIOB. 0mrCilB81lTC.fI aJI8RTpOHHaJt anna
paTypa, nponecCH perncTpBll;lm .ItBH

HHX, 'lTeHWI H HBXOilJieHll.fI l'IH(})Op
Manim , a Ta.Itllte KOHTpO.,'IJI sa pa6o-

Xic,,I i4 .ll~uu, 

'kowzkMI ~• rn ~ MAfH,IT nKl7•11l ,' .. ~!I~, o · ""( 
.A. L11 ~rn"' ~Lkal • .. 

,0 . 
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Pltc. I. B.lrOK-CXeMa paCIIOJI<me
mm annapaTYJ)H ua Ra
BSJie 4H. 
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TOit rumapaTypH. 
CnexTpC14eTp EHC-2 RCIIOJIL3y-

8TCJI ua cepnyxoBCROM ycxopnTeJie 
Ha R8HSJI8 BefiTpaJILHHX 'l8CTHD; 
(4H), B KOTOpOM ClpO,PJ.mpoBBH ny
'lOK Hel'rpoHoB co cpe~eit aueprnett 
OKOJIO 40 raB. Ha ,PRC. I nplIBe
.n;eHa cxeMB pacnOJiozeHM annapa
TY.Pll CII81t'1'poueTpa Ha K8B8.lI8 4H. 

0cHOBY CII8KTpOMeT})a COCT8B
JISDT CHC'1'8Ma lI3 ,JJ;ByxKOOp)!J.maTHHX 
IIK·, CitmITWIJIJD:tnomme ctJeT1DlXll 
(rI), ClleKTPOM8'1',PlA8Citd WlrHHT 

CII-40 • .I{Jz.a: p8I'HCTPaIOm ~enTOBOB 
H rawa-ItBaHTOB B COC'1'8B ycTa
HOBXll m:o,Itlr1' tJepeHROBC:imit .mnme
:aml )J;8'1'81t'l'OP - ro.n;oCKOII (troIIII) H 

l!IIOmmfl: 'A8T8lt'l'OP l'IS ~

OHHUX C"l8TtIHltOB (r2,r3) B 8,lU)OH
ma 4JHJII,TPOB lI3 xeJiesa.He60JILl!las 



llpllMeCl> B nytnte HefiTpoHOB sapm,;emmx: ti:aCTm:t (OR01IO I,5%) l!I'HOp:e:py-

8TCJI B . 8KCllepmieHT8 C"l8T1mROM 8HTHCOBIUl,lt8Imlt (1r). I!oTOR HelTpoBOB 

ROHTP0JIHPY8TCJI He!Tpomnm MO!mTO!)OM ( MN ) • B EHC-2 JICll0nSy8TCJI ·cneK

TpoMeTplI'!ecm Mal'H14'r TmI8 CII-40 C 84XP8R'l'l!BHol ,JtJmHol no nyqKY 

200 CM H anePTYPol (I00x29) a?. B 8ltCll8pm.t8HTax no llOIICtty oti:apo:BaH

H!lX ti:ac~ Be.mmma MarmrrHoro nOJIJI 6w.ra B!it6paHa Tax, ti:To61it nonepeti:

HaJI COCT8BJIJIDll8JI mmyJILca 98I>Jm8HIWX "IBCi'lm, PeI'HCTp:apyeMWC BHC-2 H 

nepecexaDitBX no.ne MarHHTa, m3148WJJUICI> Ha 0,64 raB/c. HelTpoBH Bsa

BMo.nelcTBOBaJm c lmlll8Hl>ll lI3 yrJiepo,tta p 5 cu liI TOJDitHHol 6,24 r/c,/-. 

BTopwnw:e 'IRCTmlJ.l .no npoxruimeBHJI Mal'HHTa pel'HCTJlHPOBa-

JIHCI> rpyrmoil na mecTH IIK (IIKI+IIK6), a noOJie Marmrra - rpynnol HS 

llJITI'I ltaM8P (IIl{7+IIKII). JL.nJI Jiy'mlero npoCT.[:8HCTB8HHOro BOCCT8HOBJ18HHJI 

TpeKOB O,ll;Ha KBMepa (IIK5) llOBepHyTa Ha yroJI -22,5° OTHOCH~ 

'1'8Jil>HO ]U)YI'l!X, a CI'lrHaJil>Hli8 llPOB01IORI'I "X" H nyn ltSlt B IIK7, Talt H IIl{9 

HaMOT8Hll llO,ll; yrJIOM 450 OTHOCJ!T8Jll,HO ,wyr JUIYI'S. 

Bee HCllOJll,30B8HHH8 B Cll8KTPOM8Tpe ~omme C118TllHKH 

l!M8DT CT8H.It8PT.Hyll KOHCT~ H npOCMaTPlIB8lDTCJI ~3Y-30. PasKepu cmm
TltJIJIStTOP0B B ro~ocRonax: rI (I4 mT.} - 200x650xIO MM

3, r2 (I2 m. )-
400x600x20 !IIJi', rs (20 mT.) - 200x650xIO wi3. 

HettTpommlt Momrrop ( MN ) COCTOHT m3 Tpex C'!eT"lmtOB, llOCJle ll8P

Boro Cti:eT'raKa pacnOJIOJEeHa CBllHD;OBSJI DJIBCTima TOJlllll!HOlt 4 MM. Ilep1nrll 

Cti:e'l'tllllt BRJIIJtI88'1'CJI HS 8HTI'ICOBll8,ll;8HHJI, ,ll;B8 JUlYI'IDC - Ha C0Bll8,lt8HHJI. .I{H-

8M8TP <mllH'l'ltMJITOpoB BO BCex 0"18'J.'lmRSX - 120 MM, '1'~8 - IO MM. 

3JieKTpomma ,!IC-7 COCTOHT BS annapSTy.IB' ltSR paSM8lll8HHOlt H8ll0-
cpe,l{CTB8HHO Ha ill(; 

2 , 3 , TaK :a pacnOJIOJteHHo:lt B :RpelTax KAMAK B .nomme 

8RCll8PRM8HT8TOPOB. CxeMa 8JI8RTpoHBol annapaTyplit BHC-2 ll0lt898B8 HS 

p!!c. 2. Ee nOJIHmt o6i>eM - OKOJlO 35 KpelTOB. 

PRc. 2. Brro.K-c.xeMa aJie.KTpoHHoil annapaTypH 
Cll8.KTpOM8Tpa El1C:-2. 
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Ilo CBOe»y g)yma:taoBaJILHOMy BaSHati:emm BCJI 8Jl8RTl)OHH8JI annapaTypa no.1t

pas,1teJI11e'1'CJI Ba annapa-rypy sanycxa, · ROTopaa !P()IJ,mpye'l' IIMJlyJll>C s~clt8 

YCTSHOBRK, annapai'YW perHCTpamm, RO'l'OP8JI pa60'l'88'l' Ha .n:mnm C 3BM, 

aJielt'l'pommy c:Bli3:a:, o6ecne1Dmauqym pa6oTY criexTp(31[eTpa Ha .mmmi c .ttBY

im 313M: EC-1040 B TPA-IOOii , B 8JleXTpommy ynpaBJiemm ir ltOBTpoJII!. 

Hmpo~. llOCTynSDl(SJI C .1t8T8ltTOpo:S cneKTpoMe'l'pa, P8l'RCTp:e:py-

8TCJI 8JI8XTP0HHol annapa'l7POI, nepe,ttaeTCJI B 31Jif H Halt8DJIHB88TCJI Ha 

ll81'Sll'fBBX .118BT8X, ll.PJ[ STOii 3BM .FV-1040 IICllOJll>SyeTCJI ,1tJ7JI ll.PJ[eMa; Ha

ROIIJUUIBS: B ROBT,POJIII ~amna:, 31Jif TPA-IOOii CJiymlT }1;liH. HaJUl,llltl[ JI npo

~ftXH cneXT.P(l!tteTpa, a Tane Mil XOHTPOJJJI · 0'1'.1teJII,HlitX ysJIOB cne1tT

po11eirpa BO :speu 9RCllep&eHTa. Ilepe,tta-qy .ttaHHHX B SHI .FV-1040 opraHH

syeT nporpalllla npKl!Ma t ltOJI'l',POJIII ll H81taaJl8HHJI Jmq,oJl,(8mm. Salll!Cl> BH

\PO_pyaIUIB 118 M8l'llll'1'HH8 Jl8B'l'H npollCXO,lOt'.l' B TOM q>o .IJ,m'1'8, B lt8ltCH OHS 

nocTynaeT lI3 ycTaaomar, np:a: eTOM qacTI> imq,opmmm: o6pa6a'l'litBaeirca c 

lt8JILI) nOJiyti:emm: .1t8lDmX o 'ABR8Mll1Jecrua: xapaKTep:a:cTmtax cnexirpOMeTJ)a. 

Ilp:a: Hapymemm pa6om RaltllX-JJB:60 ysJIOB ~ne1t'1'pOMeTpa Ha ll8'18Tl> SBTOMa

'l'JI'leCRK BIWleTC.S: COOTB8TC'l'By:&1(8JI ,ltlt81'HOCTlllt8. Mep'l'Boe BPeM/1 ycira-

HOBltJI np:a: ll.PJ[8Jle o.1t11oro co6u'l'ltlr He npeBHmaeT IO+I2 Mc. B 3BM·ne-

pe,ItaeTc.s: Jmq,oi:amtJIII O np:a:6JmllT8Jll,HO IOO co6!itTBJtt sa OJnIH IOIRJ.( yc

ltO.PJ[TeJJ.II. Cpe)!llJIH .Mi1H8 o.1t11oro C061itTllJI COCTaBJIJI8'1' 500+600 6elT. IIp:a: 

0.1tROBPeM8HHol.pa6oTe SIN EC-1040 ll TPA-IOOii am TPA-IOOii mie-

8'1' 6o.n:ee BHCoxd npBO.PJ[T8T. B ll08BOJ1Jiff onepaTllBHO ,lt8T8J1I,HO npoBe

pJITI, xapalt'l'ep:a:cTJlltB O'l'.1te.nma: ysJIOB cneRT!)OMeTpa. 

Bo BTOpol rJISBe pacClofoTpeBH XOHC'l'pym:tlD[ B pesy.m.TaTlit llCCJI8,1tOB8-

mm xapax'1'8.PJ[CTBX IlK Cll81tTl)a.l8Tpa BB CT8H.1t8 ll B ny'!R8 aehpOHOB_Ha 

It8B8JI8 4H. B ClleRTpClleTp BHC-2 m:o.iurr Ill{ C paSMepmm pa601DIX.06Jiac

'1'8I OT 200x200 · w/, .no IOOO:x600 .,.j?,. 06111ee "lllOJIO. CHI'HSJll>HHX npo-

B0.10Jt B ~ npemmiaeT 6 mcsr/4 , 5/. · · 

IIK cne1tTl)OMeTpa.:11cnam.sYJ)'l'CH B axcnepmaeHTe Kalt ,1tJ7JI BOCCTaHo~ 

.11emm Tpaelt'l'Opd 1i8C'l'!It, TSR B B CBC'1'eM8 sanycxa/3/. IIOR838HO, "ITO 

OJDI ll03:SOJUD>T o6ecnfRB'fi> BHCOKyl) aqxp8X'l'J!BBOCTI> l!MllyJll>Ca sanycxa pe

l'llCTpaitJ[B IIH0rOTpeROBHX co6HTd npir IIJIHJN8Jll,HOM ROJllN8C'l'Be B8Dt8CTB8 

B ~8T8RTOP8X qaCTJ!It B Ha.1tezJIYJ) pa6oT,Y Cll8lt'1'poM8!Jl8, B SSBHCliDIOC'l'H 

OT WKSJAecxol SaJU31lll, B ny,me ae:ltTpOHOB c IIBTeHcRBBocnD ~o 

2:xI.07 HelTl)OHOB/C . np:a: '1'0JIDIJDl8 pa60'!el lllllll8HB OT I .no 20 r/crl-. 

Pas11eJ)H pa601JBX o6JiagTel BCex TBIIOB Ill{ Cll8lt'1'.POJl8'l'pa, 8 TSRJte HX 

OCHOBIIH8 XOHCT!)YltTBBHH8 napa11e'1'.l]i npm1e~e11H B T86Jim:te I. Bee O,Itl'tllll8,It

~TI, IIK (1tpo11e IIK2) ;itByXItOOI>,ItHHa'flllite :a: co.nepzaT B o.1t11ce raso:a011 o6'i,

eMe ,ttBe DJIO_CROC'l'll CJII'HSJILH!itX llPOBOJlOlt: X - C BepTHXSJILBOI H y - . 
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c rop:imoHTaJILHo! HaMOTRo! npoBOJiox. sa HcltJlll'leHKex mr7 :u: IIK9, y xo-ro
pux .X. - H Y -nPOBOJIOKK HaMOTaH!l no.tt yrJIOM. 45° OTHOCllT8JILHO m>Y1' ,rpy-
ra. 

Ta~a I 

Ji PasMepu L s S1 
me MM MM MM UV 

X y n-r., A ol 

'DICJlO I, i Ilpmte-
-- CRI'.npoB. B/B npoB. c:u:r.npoB. 1Jamte 

J XJ .. L 3 ~-· MRM 

I 200 200 6 6 2 2 2 2 ·so so roo 20 
2 400 300 8 - 2 - 2 - rso - roo 20 
3,4 400 300 8 2 2 2 2 2 !92 150 . 60 20 
5,6 820 300 8 8 22 2 2 396 138 60 · 20 
7,9 rooo soo s s 2 2 I I 456 456 IO0 20 lI'OJI. Ba-

MO~ 
_22.5 .OT-
HOCHT. 

8,IO, rooo 600 8 8 2 2 I I 480 288 60 
B6pTJmaJlJI 

20 
II 

L - paccTomme 118llt,lly SJ18KTPO.lt8MH; S - mar HaMOTitlt Cl!I'HaJILma: npo
BOJ!Oltj S1 - mar HaMOTIOI BllCOKOBOJIJ,THHX (B/n). 

me 1ICilHTlll38JlHCI, KBR OT P8,l0{08XTHBHOro HCTO"Ilmita Ba CTewi;e, '!'Bit H 

na D:y1JK8 neiiTponoB cepnyxOBCROro YCKOPBTeJIJI. B llPOI.{8CC8 HCII!lTamrlt 
HCCJ1El,ll;OB8JW: a@ieRTHBHOCTI, pel'RCTPmunt sap.azemmx 1J8CTmt ltSit ~

r.iwr ano.Jnioro noTemmana; myMH III{ Ha Y'IJSCTKe nwraTon xpeo! "s@iex
THBHOCTI,..:.Hanpsmeime"; S8BlICl!MOCTI, STHX xapaxTe.tmCT:mt IlK OT COCT8ll8 
rasa; BJllIJllme Ha arn xapaKTe.tmCTmt:11 no,ltll;epmmaJ!JllHX .mnmlt; CT86BJI!,
HOCTI> .x:apaKT8PRCTmt BO BpeMellll'.; xapaKT8PRCTHRH mmyncma: Clil'HaJIOB 
1I T.ll. 

B pasyJ1LTaTe npoBO.ttemwx HCCJle,1tOB8Hd 6wra m6paHa OIITmmJILHaJI 
pa601JaJI rasoBan: wec1,, cocTo.mqas: lt3 aproHa (83,7%), yrJIODCJioro rasa 
(13%), napoB STHJIOBoro CimPT8 (3%) H ;it068DKB ippeoHa I3BI (0,3%). 

XapaKTepHCTllKlt O.Jn!OTHIIHHX mwep npaKTJNeclOI · He OTJilltl8JOTCJI · .1t.PYI' 
OT .zt.pyra. B lt81J8CTBe npm.i:epa Ha l)llC.3 ll0lt838Hll llOJJY'l8HH!l8 B pa6oTe · 
srum:cm.10CTH s@ieKTllBHOC'fH pernCTJ.)6Itml sapimemmx 'IJBCTmt H mIT8HClm
HOCTli my?,IOBUX m.lIIyJII,COB OT 8HO,Il,HOro Hanp.azemm 1I,Jlii III{-8. Hs J)RC. 3 
~o. 'IJTO B pa601JeM .ltlfana30H8 Ha.IIpSmeHHe COCTaBJISieT 4,4+4, 7 RB. 
3qxpeKTHBHOCTI, pe:rncTpaqmf 1J8CTmt llOCTOJllIHa H Bll!lie 95%, a myMH He 
npeBlllllaDT 8 I'n Ha Cm'HaJI&HylO llPOBOJlOitY. 

Ha pHc.4 npHBe.tteHH pacnpe.neJiemm, xapa1tTep11symn,;e npocTpaHcT
BeHHoe paspemeHHe CJie.tton 1JaCTmt B III{ (4a) H npeMeHHoii pas6poc cHr
HaJioB c llPOBOJIOK IIK' (46). IloKSSaHo, 'IJTO nepnoe P8BHO 0,6 MM, a BTO
poe - 20 HC. 
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PBc.3. 1'mumme SSBJIClDIOeD 3~ 

~'l'Jl[BJIOCTJI P8I'JICTP8It1Dt sapaemmx 
11aeT:Bit III{ BHC-2 JI BHTeHCJIBHOCTJI my
llOE mmyJlI,COB (mmum ltpJimaSI) OT 

aHo,tJJioro Hanpsemm. 
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PJrc.4. IlpocTpaHCTB8HHOe (a) JI BPeJl8H

H08 (6) paspememm me BHC-2. mar nc-ro
rpmam Ha .PHO· 4~ - 4 He. 

Bee OCHOBime xapaRT8PHC
'l'JUOI III{ n s1tcnep11MeHTe ROHT
P0JillP.Y])TCJI Rax Ha .mmmr C 
am n peSJII,HC. npeMemr, iax 
B np:u: noCJie.lzyDlteM aHa.mme 
~mmx: Ha aw B 8BTOHOMIIOl4 
peu:11e. 

B Tpenel rmine ;1t11ccepTa
ItJDt pacCMOTpem eoeTan eHC
'feMH aanyeita • ee xapaKTe
PllCTJIKH. 

n.,m SKCll8,PllMeHTOB no no
HCitY HOBHX 1i8eT:Bit 6wm pas
pa6oTaHa Opm'HHSJII,Ha.11 cxer.m 
sanycxa. Ee OCHOBY eocTaBJIR
eT Hadop ro.:ztoexoIIHlleCRHX 
C1J8T'DIKOB, HS XOTOJl,le pas;ite
JI8HH Bee IIJIOCROeffl CJII'HaJlI,

HHX npOBOJIOR IIK. 3n ro,11;oc
ROID11JeCRHe e1JeT'DlltJI B rI 
mtJ.OJ1!aJJTCJI B KaZO.PBTap1me 
CXellH COBJia;iteJid, ROTOpae 

IIO8B0.ISll'f 0'1'6lq)STI> HSIIepe,11; 
&8,lt8HHHe R(:JllqlDWOIB • 1iBCJia 

epa60T8BIIIID: C1J8'1'1JBltOB B TS- · 
IaDI o6paso11 ~IJ,OlpOBST!> Tpe
dyeJll:dl Cl!I'Ba.7.[ sanyeKa ycTa
HOBRH JIO 1JBCJIY 1iBOT:Bit,II8pe-

. 08lt8DllllX enelt'l',POl(8Tp. Cttex-
Tp(B8TPH1i8CRH8 O1i8'f1DIIRlll OP

raIDmYJ)'l'CJ'I C lIOIIOIIII,I) 011l'H8JIOB "FtiCTpOe ~ , ROTOJl,le BlmO)tlrrCS! e xaa:
;itol :uam yCUHe.Jid, pas11mqE!mmx Ha~ 3 • .IlJrs Jl(enmemm 11HCJia 

dJroROB 8Jl:8R'fPommH JI Kade.m,ma: E~ rQJtOCEOIIJAeCRJ[e C'IJe'fllltltH 
( ee~) . eodpmm 113 HecxOJILxm: CJII'H&10B "BHC'l'l)Oe HlIH". B Tad.mn:te 2 
npe.:ztCTSBJleHH 1iJICJia H pasMepa ro,D;OCROIDNeom cemtd, Ha ROTOpue pas
,D;8Jleml BC8 me Cll8R'rPOJl8Tpa. 

C III{ :mmo,ltlI'1'cn: ccpo,Plm.PO:Bamme no AllllT8JILHOCTB • 8JIIIJIK'eyJte el!I'Ha
Jm nHlIH", ROTOJl,le OOOTB8TCTBYJ)T I/12, I/4, I/2, I 'IJSe'fSIM O'l :eeex 
elll'B8JD,lmX Iij)OBOJJ:OR ,1t8BHol mt. B SSllClDIOCT][ OT Komtp8'1'Hol SS.1t81iB, 
pema8Jlol B 9RCJI8p&eHTe, BCe 8'1'K CJII'H8Jlll IIOryT dun HCllOJII,30B8BB B 

COO'fB8TC'l':eyDIIIIX ROli«s~ 1l,1!JJ. oprSlDISaitlDt CllI'HaJIS sanycxa ycTaHOB-
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I 

i 

RH ("'l'pmTepa"). KoHCTPYJtTHBIIO 8Jl8RTpomma, BHpa6aTHB8Dll8SI CBI'HBJIH 
"EHcTpOe HJil1" , paSM81Il8H8. Henocpe,ncTB8HHO Ha III{. 

Ta6.mma 2 

.Ii qRcJio ro.nocxo- PasMep OJUiol! ro-
Ill{ IUN8CKWC ceICitmt . .ltOCKOtj8CKOI 

cemnm MMl 
X y X y 

I 8 8 8 8 

2 40 - 8 

3,4 24 I9 IG IG 

5,6 12 4 72 72 

?+II I.2 8 84 ?2 

B axcnepHMeHTax no noncey 01iapoBaHHHX ~acTJm B He!TpoH-yrJie
po,nma BS8l!MO.It81CTBlISIX HCllOJI1,30B8JICH OTHOCKT8Jll,HO MJlI'KHlt TpmTep. 
OCHOBOI sanycKS cneKTPOMeTpa .IIBJl&lll!CL MBJtopHTapHHe cxeim. Ha pxc.5 
npnBe.nena pa6oqa11 6JioK-oxeMa sanycKB ycTaHoBKK. 

2C .... 144-CKCHTEAb 

MCCl-155-MAJCOPl,tTAPHAA 
OCEMACOO!lAAEHM.i 

CCH51 } 
2CC1 !52 CXB4,i ~ 
4CC2-15] 

PJ-133 } 
p Oi, PAJMHOltCJ,ITE/1.M • 

6. J. - 6.-.o< 3AA£PXKM 

n<7X rt<BX ntro< 11<11X 

PRc.5. MOK-OX8M8 sanycKa ycTaHOBKH. 

8 
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Ji'. 
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' f i 
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! 
i. 
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tf 
l 

.IlJra sanycxa oneRTpOMeTpa Tpe60BBJ1ocL npox03',Itemi:e qepes cnexTpo
MeTp qempex H 60JI88 qacTm:i; H OTCYTCTlllie CBI'HaJia B C~8TlfflK8 I, ROTO
pwt II03Bo.rutll npeHe6peraTI, B8Bm10~8HCTBH8M sapsmerumx tiaCTRUo Kpafume 
cqe'r'IltKH rr (I,2,14):npeBliIIISJIH anepTypy Cll8RTPOM8Tpa H IIOSTOMY B 
cxeuy TpmTepa He BKJIIJIIaJmCL. BKJIDtreHHe B cxeuy TpmTepa CIUmTHJlJISI
IUiommx cqeT'illROB rI IIOSBOJllitllO :yM8HL!DHTL Bp8M8HHO:lt "~TTep" m&nyJII,-

08 sanycKa. 
Paspa60T8HH8H CHCTeMS sanycxa OKasaJiaCL oqeHL rH6Roft H Jierxo 

MOlI8T HCllOJil,SOBSTLCH ,It.lifI pa3JIHllBHX BRCIIepm.teHTOB, npoBO~ C no
MOll!LJ) EMC-2, npocTID4 nepeRJD'.llleBHeM RadeJieit (cM.6Jiox-cxeuy Ha pxc.5). 
EOJiee Toro, BO BP8WI llPOB8.lt8HWI axcnepma:eHTa MOJEHO llOJJytl8TL H8CXOJll',
KO llOCJ!8.ltOBaTeJII,HO BHpa6aTW3aeMllx: mmyJILCOB 88nyCKa, C llOMOIIlLlD ICOTO
pm: MOlIHO nonepe1,4eHHO wm B .llll6oll nponopinm SanHCHBaTL B am co6UTHH _ 
HS pasIWX qiHSH'IeCKl!X nponeccoB. Hanpm4ep, .ItKCCOI(HaI(Rll: HeilTpoHa B npo
TOH H IU[-MmiyC HCnQJII,SOBaJiaCL ,It.lifI IIPHBSISRH R HHT8HCHBHOC'l'H IIO'l'ORa 
H8ilTpOHOB, IIPH STOM B sm: II8P8.lt8BaJIOCL KaJmOO .necSIToe '1'8R08 co6ane. 

AHaJIHS 8qql8RTHBHOCTH sanycxa Cll8KTJ)OM8'l'P8 HS-Sa npocqeTOB llOKS
saJI, ~o oHa He MeHee 93%. HeaqqieKTBBHO~Tl> Tpxrrepa, xorp;a ,ItBe wm 
60JI88 ~acTHIJ; llOllS.ltBIJT B O,D;Hy ro.nocROllll:'I80Kyl) 08RI(lm,pa001mTa.HHBJIMe
T0,IlOM MOH'l'e-Kap.7.10, 000'1'8B.7IJI8T OKOJIO 50%. Taltl!M o6pasOM, IIOJIHaa 8qql8lf
THBHOCTI, TpmTepa npmepHO P8BH8 50%. JIOlllme pemeHHH IWtOPHTapHotl JIO
rHKH,odyCJIOBJiemme B OCHOBHOM BP8M8HHWd pas6pocoM c:erHaJia "Hllli",He 
·upeBlilll81lT (3+4)%.Ilpx noncxoBUX·s~qax sapaHee oneHHTL sqqieRTBBHOCTl> 
TJ)m'I'epa TJ)y;JUIO, llOBTOM;y B 8ROil8JlHM8llT8 "IIOJI8SIWM" Bcer,tta c,m
TaJIOCI, co6uTxe, B ROTOPOM co.nepmrrca "im.mta" ,conpOBOllt.lt88M8JI OJ'.I.HHM :wm 
60Jiee TpeKSMH. KaqeCTBO 38llHCUBS8MOi Ha uarHHTHyl) Jl8HTY mi@o.PMSI(RH 
ROHTPOJm.POBaJIOCL no pasJIH11HUM xapmtTepHCTHKBM, B TOM qlJCJ18 no "lt8p
TmntaM" 'l'OllOJIOrHH saperncTpJill)OBSHH!iX co6am, BHBO,IU!MHX .mroo Ha .ItHC
IIJie:tt, JIH6o Ha neqaTL. ll,PHMep TonoJiol'llll saperxcTp:a:poBaHHoro worOTpe
xoBoro co6uTHH npll!Be.IteH Ha pxc.6. 

Cpe,ltll SaIIHcamm:x: Ha MSrHH'l'HylO Jl8HTY co6um CO.Jt8pJCHTCH 60Jiee 
50% co6uTRit c "Bl!JIKrum" H conpoBOlJOt81llltmm J11X TpeKSMH.Cp8JtH co6um c 
"BKJJRSMH" HSXO,JtHTCH OKOJIO IO% co6uTRit HS pacna.ItHoro o6'L8M8 c RaH.ltll
.Ita'l'aJm B .MM6.ItS, aHTHJilD46,Jt8 H K°-MeSOHU, T.e. Te C06UTHH, cpe,ltll RO
'l'OpHX: MOEHO HCRSTL oqapOB8Hlm8 ~acTm::i;u. 

q8'1'B8pi'8H rJiaB8 nocmeHa HCCJ!8.lt0B8Hml OCHOBHUX ~H3lJq80Rl!DC X~
p81t'1'8PlJC'l'HK cneRTp0148Tpi/1 • •. 

Bane:ttmmm xapaRT8PlJC'l'lllt8MK Cll8RTPOM8TPOB, II0~06HHX: EIIC-2, S03JIJ!

D'l'CH :ex reOMe'l'pxqecx:e:e 'l'O~OC'l'H BOCCT8HOBJI8HHH TP8ROB H "BltlIOK", 
yrJIOB08 paspememe, 8qql8KTHBHOC'l'I, perHCTPBIUIH B'l'OpxqHHX qacTHIJ; H 
paspeme1me no aqipeKTBBHo! Macce HCCJie.nyeuoro npOI(ecca. 
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reOJ48T!)lN8ClOI8 XapaltT8JmCTmtl'I 
i ,), BHC-2 orrpe.ttemtmroI> c nOMOiltI,10 npo-
i / _j rpaMMH·reweT!)lNecxol pe1toHcTpyx-
: -·-·;::;~-- : a ~·co6STm!:. Ha :smco.tte nporpaMMH -~-~~'~<q. :::~n:;a::::r:::;a:~r--

. I cs r--:~~:s== :~~ ' 
i \ 

., ........ • ..... ·.; ....... · .... . 

PJtc.6. "Ka,PTlmKS" 'l'OnOJIOrltlt 
sapeI'.HC'l'JmP0BaBH0I'O BMC--2 MHO
roTpe1tOB0I'O coCSaTJm: a - B 

xz -rrpoexmm; cl - B YZ -
rrpoeititHH. 

Bemmx Tpe1tOB, rrpane.tlJll}IX 11epes BCJJ 
ycTaHOBKy, no H~emmM 'l'peitaM BH-

1DICJIJD)'?CJI mmy.nI,cu 11ac~, HaXOWJ.'l'-
ca "BBJmH" :HS nOJIOEll'l'eJ.II,~O lt OTJm
~TeJII,HO sapszemmx 11ac'l'HI{, onpe
.ItemmTCJI ~ItTHBBHe MaCCH "BltlIOR" 
B npe,ttIIOJI03t8Hltlt, tITO nOJIODT8JlI>HO 
sapsxemma 11ac'rm:la - rrpoToH :wm mi:- · · 

OH,a OTpml.RT8JibBSJI - mIOH BJm aBTlt

npOTOHo 3TH ,ttamlH8 SamtCHBaJJTCJI 
Ha Jwl'liliTHYI> Jieirry cyMMapma: pe
sy.nI,TaTOB. Ilpl'I STOii H8T011BOC'l'lt 
BOCCT8HOBJleHHa napaMe'l'pOB B8pm:l!lH 
"mt1Io1t", onpe,tte.nemme no pesy.m,-
TaTBM MO,tteJmPOBaHlta, CJie,ttyl)ll!Ke: 

Xpacn. = ± (0,28±(),0I) CM; ypaCII.=±CO,Z7,tO,OI) CM; :zpaon.= ±<2,16± 

± 0,09) CM. 

YrJionoe paspememte cne1tT,PC118Tpa, otteHeHHoe no pesyJII,TaTBM noc
CTaHOBJieHHa TP8KOB 8JI81tTPOH-n03H'.rPOBIIHX nap OT ltOHBepclm raMUa-XBSH
TOB Ha yrJiepo.ttBol MmlleBH, cocTa.BJISleT 111eHee I IIIP8.lt• 

3gq,e~THBHOCTI, BOCC'l'aBOBJieHHa TP9ROB B cnelt'l'po111eTpe onpe,tteJIS:8'1'CJI, 
B OCHOBHOM, aqq>eltTHBHOCTI,D rm:. 3qxp81tTHBHOC'l'I, llK 1103t8'1' H8Clt0JII,RO 118-,, 
Ba'l'I,CJI OT R8M8p!l K ItaM8pe t 11'1'0 OBJISSHO O m: pacnOJIOZ8Blt8M Ha ny,me, 
sarpysltol rm:, ypOBHElll qJOHa lt np. Cpe,ttBJm aqq>eltTB:BHOCTI, IIK peI'.HC'l'-
pait11[Jlt sapsxemm:x 11ac'l'Jllt COC'l'SBJIS:eT 97%. · "'· 

Jiormta BOCC'faHOBJielDIJl TP8ROB CSBJia CJl8,ttyDIISB. BBa'llMe HSXOM'l'CJI 
nOJIYTpaeKTOPltlt sa Mal'Hl!'l'OII CII-40. Ilp:e: J1CnOJII,30l38Blm .ttBP: onoplIHX 
RaMep (IIKIO :wm llKII) JI (mm l'I (BU) IIR9) onpe,tteJIJmTCJI nOJIYTpeRH B 
I- l'I Y-wIOCltOCTSJX HesamtCl!MO. lvIJi HSXcm.ttemm lUlB,ltl,Wl'l'a B nOJiy'l'peR 
TpeCSyeTCJI HBJIXTme ''l',PeX BJm .ttBYX ltCRp, Jiezantl[X Ha O,ttBol npmitol: CHa
'llSJia l!IllY'l'CSI Ita~TH B nOJJY'.rp81t C 'l'PeJm HCltpallll IIJm yCJIOBHH, UO 
OTUOH8Blt8 lt00,P,I{l!lll8'1' Cpe,ttHel JIClt,PJ,t OT lIPJD(ol He IIP9BH1118JIO orrpe,tte
~BHol BeJDAHHH. Tait RSR aqq>elt'l'llBHOC'l'I, llK He 100%, '1'0 BIIIY'l'CJI '1'8U9 

lt8Hl,tll,tt8_'!1.'H B nOJJY'f PeR HS 2 JICitp, I!pll 9'1'<11 JICllOJII,SYIJTCJI TOJlI,ltO TSD8 
llap!l HCltp, ltO'rO,PJ,te eiqe He BOIIIJIJ[ _Hll B O.ltllB HS XS~;IW'l'OB O 3 HClt,P8JQ[. 

IO 

/. ,. 

' 

3aTeM ~p.mpymca RaH.nH,IJ;aTH B rrpocTpaHcrnemrue nOJiyTperm, npn: yCJio
BHH, 'i_TO Ha T8KOM no.nyTpeite 8CTI, XOTSI clH O,ttBa :e:CRp8 B Ill{?. AHaJIOI'li'i
HO JmlYTC!I llOJJY'fp8eKTopmi: nepe,tt MarmtTOM, C y,IeTOM lll!qlOpMaIJ;lm O no
JJYTpeKaX 38 MarHHTOM H q>SRT, 'iTO nOJiyTpelW 38.H nepe,tt CII-40A .ttOJDmH 
"ClllHBanca" B qeHTpe MarilltTa. IlKI B JIOrmte IJOHCRa llOJJYTP8ItOB He yqa
CTByeT. 

IlPH Jlll:cl,IXJHHol JIOrmce BOCC'i'SHOBJ18HR!I TpeKOB B8POIITHOCTI, Hax~e-
UllJI IIOJIYTP8It8 38 MarmtTOM CSy.tte'l' paBHa P1 = PX. Py• PR , r.ne 
Px,Py - B8,PO!ITHOCT:e: Haxoz.nemm: Raif.ltlm8Ta B nOJiyTpeK B X-n: Y-npoe1t

ql!RX COOTB8TCTB8WIO, a PR - B8POHTHOCTI, Haxoz.nemm: Ha TpeKe XOTSI 
CSu O.ztHOit ll:CKp!l B illO. AHan:OI'lt'JHOe COOTHomemte m.i:eeT M8C'l'O ;n;JIJI llepo
S!THOCTH Hax~eHrur (P2) nOJiyTpei<on nepe.tt MarHIIToM. BepoaTHOCTI, Ha
XOl!t.neID!fI TpeKa paBHa P = P1• P2• 

BepoaTHOCTII DOCCTBHOBJiemm: llOJlYTP8KOB H TpeKOB IIplIBe.ttemz B Ta-
6~e 3! ltJiit cpemmx: Sgq>ElKTHBHOCTeit perncTparum 'iSCTmt B KaMepax 
ex= liy = o,97. 

'I'a6Jnm;a 3 
Ill{ 

.ll;O MaI'HltT8, 
PI P2 p n:cnOJII,3yewe 

MI! BOCCT8HOB. 
''l'peKa 

IlK (I+6) 0,9384 0,9985 0,9370 
IlK (2+6) 0,9384 0,9964 0,9350 
IIK (3+6) 0,9384 0,9384 0,8806 

SqxpeitTlilBHOCTI> per:e:CTprupm Cll8KTl)OM8TpOM O'iapoBamnzx 'i8C'nm 6Wia 
BHtmCJieHa M8TO,ttOM MoHTe-Ka,PJio. lIOCitOJlI,ey .ttHHaMmta p0.l!t.ll;eHrur 3THX 11ac
TEq H8H3B8CTHa, '1'0 aqq>eKnmHOCTI, 6wm oqeHeH8 B npe.ttnOJIOJA:emm IDC po
l!t,ll;emta: B .ttnJiipaRIUIOllllliX npoqeccax, KOTopan OKa38JiaCI, P8BHOft OROJIO 
rn-4. HoxoM ns D!l'IBCJieHHott agq,eKTlIBHOcTH 6wm c,neJiaHa oqelilt8 <JYB
cTBHTeJII,HocTn cneKTPOMeTpa EHC""2 It pea:rmim C oclpasoB8HII8M O'i8POB8H
noro 6apHoHa . A~ , pacna.ttailllleroCR Ha Arr•rr+ 7r- wm 1.~ PTT"' 7r • 
EWio nOJiyqeno, 'llTO 38 IOOO 11 pa6oTH EHC-2 Ha Y-70 MOJIHo .u;ocTlll'-
ffYTI> 3Ha'll81llllI lT • BR = 10-32 cM2• . 

Bucoxoe paspememte EHC-2 no agq,eKTlilllHUM Macc0M pacn0.IUIHX 11acTmt 
B axcnepEMeHTax no non:oey 011aponammx 11acTmt .llllJlJleTcn 011eHI> BBXHott 
xapaRTePHCTmtott, T.It. Ha nepnOM 8'1'8II8 B cneKTpOMe'l'pe OTCJTCTByx>T .tte
T8KTOJ)U-11Ut8HTl!lPBK8TOp!l 8JU)OHOB, Ha pHc. 7a,6 noxasaHH aKcnepm.teHTaJII,
HHe cneKTPH aqq>eltTHBHUX MaCC p7r- (a) lt 7T+ .,,- (cl) :e:s paCIJMOB 

.A0-n K0 
- 11acTmt. MaccoB!le crreKT.PH annpo1tcm.mpoB8.7lRcI> qiymtl];l!el 

TRIIB. 
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du= BG +G, dM ro 
r,ne 86 - nommOM, on:e:cHB8DIIIJII noBe,neHl!te <FORS; 6 - \PYBRIUDI raycca. 
Ha:ft,neHo, 'ITO 5KCll8pm48H'faJll,Hll8 MaCCOBHe rspememm ~ A0 

- B It° -
118CTJm paBHll I,?5±(),03 (I,BI±<),04) MeB/c ; 3,I6±<),C77 (3,29±<),09)Ma1362 . 
COOTB8TOTBeHHO,B Cit06lt8X ll0It838HH COOTB8TCTBYJ)ll!B8 Be.mNBHll, nony-qeH
HH8 IIp}I MO,neJmpOBWll!IB 9KCll8pl!MeHTa.IIJ.iW{o, 1JTO 81tCll8pm,!8HT8JII,JW8 BeJIB
tmHH paspemeEHR: ~ .A0 :e: K0 HSXO,It!ITCJI B xopaneM· corJiacu o atlr;lta

eMilMlt. 

t1p~113'lt'I 

·a 

_l'¼iai:2 
rC-K'X 

~.,r 

= 

o.8 . 050 052 

Mflrlf38it'I 

6 

PHc.?. a - cneKTP a@)eit'lHBHHX 
MSCC p7r- ; 6 - cneitTP a®ieKTBBHHX 
MSCC 7r+77-. 

B wrrol rJIBBe ;IOICCepTm:nm B It8118CTBe HJIJillCTpamm lt8118CTB8 pa6o
TH C09,n8HHoro Cll8ItTPOM8Tpa Kpa'rKO H3JUl1'8DTCJl'. OCHOBHHe 148TO;D;H118CltBe H 

qms:necue peSyJII,TaTH, llOJJy'leHHHe c llOIIOutJ,J>BHC-2. CneltTpoM8TP pa6o
T88T RS KSHE!Jle HelTpSJI:&ma: 11ac~ (4H) cepnyx0Bc1toro ycxopJrreJm. Sa. 
BP81411 ero pa6o.m no nporpaMMe IIOHCKS HOBHX 118CTJm, p~eHma: B HelT
poH-yrJiepo.mmx B98EMo,tteitcTl!RRX, 38Jl][C8HO Ha Mal'Hm'HH8 JieH'J.'H 60Jiee 
20 wm. co6um •. Ha DJIT:e: l'r!H.llJlKOHax co6sm HalneHo 01tOJio IOO THC.IN , 
co6Hm, CO;lt8p:uultlDC JIJlM6.tta-nm:epoHH :e: OKOJIO 20 THCJ111 co6HTHlt c md
TpaJil,lmMJI lt80H8MB. Ha OCHOB8 8R8JIBS8 . STEC co6sm 6wm llOJITl8HH HO
BHe ,naHHHe o pmr,nemm cTpammx 11ac~ HeitTpoHmm Ha Jl;ltp8X yrJiepo.na 
H nonspl!3au;m! p~eHHHX .AO 

• 

K M8TO;ltlN8CltBM pe9yJI1,T8TaM IIOJCHO OTH8CTB npeit,Ite Boero Ha6JDJ
,neHBe c llOJ4011tf,J) BHC-2 H9B8CTHHX CTpamna: pesoHaHCOB ( S = -I; - 2; 
- 3), pmr,neHHHX B HyMOH-Bj'ltl!OHma B98BMO.:itelcTB11J'!X. B lt8118CTB8 np:e:
Mepa MBCCOBHX paspemeH:e:it Cll8KTJ)OM8TP8 BRC-2 Ha p:e:c.8 ll0lt898H cneKTP 

12 

acMieKTHBHHX MSCC A0rr-, Ha KOTOPCM 111iTKO Blr,D;eH llBK, COOTB8TCTBYJ)
DtRit E - ( I32I). 

~200 
~ 

§ 
~ z 

.::. 

t30 t35 . 1.40 · 
MAn1rk21 

Pirc.a. CneKTP 8qql8KTBBIWX 
MaCC ,A0rr-. 

~ cg 

=-<1•~532) 

30, ":::°"/16(tj 
.I 

::;: 20 
"' 'z 

10 

01465 lilXI 1840 2140 M#2 

M/,nr·J 

PE:c.9. CneKTP aqxp8KTID3HUX 
MaCC :£!-7T +. 

Ha p:e:c. 9 ll0lt838H Cll8KTP a~KTBBHIDC MaCC ~ - TT + , r;ite xopo
mo Blm8H IIBR z 0* (I530) Ha YPOBH8 BOC:&MlI CT8H.ltBPTHHX O'fRJIOH8Hd 
OT qioHa :e: mm E 0* (!600) c MeH:&mefl: cTaTHCTR11ec1toit 06eciie11eHHocnm. 
lfM8llllllI8CJI B JDIITepaType cey,mme 5KCll8pm!8HT8.lII,Hll8 ,n8HHll8 o6 8TOI no
CJie;ltHeit 11acTime npOTBBOpe'U!im. HcCJie,:ito:BaHWI Ha BHC-2 MOryT BH8CTH B 
aTY npo6JieMY onpe,neJiemma: ~- , 

BSlElmM q>HSR118CRHM pe3yJil,T8TOM, yxe ll0JJY'I8IDWM C llOMOII{I,D EHC-2, 
J!BJIII8TCJI Ha6JID,neHHe B cneitTpe 8qql8KTlil'.BIWX M8CC Ki p7r+r,- Y9RO-
ro mnta Ha 2p0BH8 4,3 CT8H,nap'rHHX OTKJIOHeHJm OT ipOHa npH M8CC8 
2,258 raB/c (PJilC. IO). ECJm npmm;Tl> BO BHID&l.HH0 ysocT:& mma :e: 

40 2i58 

w 22 21. 2s 2B 30 32 JJ. r#' 
Mll<jp!T'!rl 

Pnc.IO.CneKTP aqxpeKTlmHI:lX 
Mace Kf Prr+ rr-. 

ero llOJIOlltemte Ha mKaJie MSCC, OH BHT8Jr 
npeTHpyeTCJI RaK pacna.:it 011apoBSHHoro 
6ap:e:oHa A "'c , pOlE,ll;eHlioro B HettTpoH
yrJiepo;zumx BSaHMo.:itellcTBHSDC co cpe.:it11eff 
8H8prReit HeitTpOHOB OKOJIO 40 raB. 

Hay-qeHHe C llOMOlllI>IO EHC-2 nOJIJip:e:sa
wm JISlM6,na-r:e:nepoaoB, · pOEJtemmx mm.,m. 

anHo HeiiTpoHSMJI Ha yrJiepo,tte B pailoHe 
0 < P < I,0 raB/c, llOK838JIO, 'ITO OHS 
pacTeT c pocTOM nonepe~Horo m.m:yJI:&ca 
JIRM6,na-r:e:nepoHOB. 3TOT pesyJil,TST B 
nytnte HeffTPOHOB llOJIY118H BIIepm,te H Ha-

13 



XO,ll;IITCJI B corJiacmi: C H3Mepemw.m: llOJIHpE:SaumI JISIM6.na-'IJaCTm{, pO.it,IJ;eH
HHX mmJII03RBHO D IIPOTOHffilX ny,max C llOMOmI,lO ruzyTmC ycTaHOBOit. II0Ka-
3aH!Ille Ha Pl!IC.ll pesyJI:bTaTH J!l3M8P8HID! IlOJI.lll)ml8nmI JIHM6,D;a-'IJacTHii Ha 
EMC-2 R306prute!Ill -qep!IlIMH Kpy,ntaMB. Ha 8TOM xe pl!ICymte np:ime,D;8Bll ,m3H
Hll0 J!l8 ~yx mwrmc pa6oT, llOJIY'q0B1llle Ha ny,raax npOTOHOB. 

r-1 ~y------, 1 ' ' ,-----,-

C ~-Q j - ' -- - -- - - - - -[: 1 j~; ~~oo~~ 

PJi!c. II. Pesy.m;TaTH m11,1epe
HlIJI IIOJI.lij)lIS~ . JIJIM®a-rn
nepoHoB, pQl!JteHHHX J!IHKJll031IBHo 
He:llTpOHaMJ!l Ha yrJiepo~e B 38BH
CBMOCTH OT nonepetraoro m.m:yJII,
ca JIRM6,11;a-'1JacTm{. 

'" -G,J y T i e -Q4 + t 
0,1 (l2 G,J Q4 P,,f".,-1/c .QB D,9 1 1,1 12 

IlOJIY'I8HHll0 C llOMOill!>D EMC-2 8KCll8p:eMeHTaJI:bBll8 MaCCOBlle pacnpe~e
JieHJ!ISI 6wm:rumpoKcm.mpoBaIW(pYHKIJ;lle:ll Tmia (l) :e: onpe~eJiemI paspemeHIDI 
EMC-2 ]J.J1iJ pa3HHX 'IJaCTJm, KOTOJ)lie nplIBe~eIW B Ta6Jlime 4. 

Ta6JIJma 4 EcJIJ!l cpaBHHTl> paspememm no a<ppeKT:imHHM 

CopT 
'IJI:!~ 

Ao ----
6" 8 n MaCCaM EMC-2 C paspemeHJLq?,m ;iu,yrm: Cll8KT-
MaB~~ • poMeTpoB no.no6aoro KJiacca WIH JIR:M6.na - :e: · 

Ko - -qacTim, TO EHC-2 oxas1maeTc.a: B "tJRCJie 
JJY'mll!l1'. Cll0KTpOMeTpOB MJ!IP8, ll:CllOJ[I,SyeM!JX B 
(plt31l:K0 BHCOitm: eHeprd. • 

B SaKJI][)'q0HJ!llt ~cce,P'l'amroHHo:ll pa6oTH 
C(p0pl'.,WJmpoB8Bll OCHOBime peayJI:bTaTU 11 .naaa 

peKOMeH.namr.a: no ,m3JII,He:llmeMY COB8llJI0HCTBOBaIDm cnettTpOMeTpa. 

.n. -

2,0 ± 0,04 
2,9 ± 0,3 
7,2 ± 0,04 

0CHOBIIlI0 peayJII,TaTH ~CC8,P'l'8IUrOHHoit pa60TB: 
l. Paapa60TaHa R HCillJT8H8 CHCT8U8 BS ~oronpOBOJIO'\IHHX nponopmro

HaJII,ffilX KaMep C o6lltEM '!JRCJIOM CRrHaJII,HHX IIpOBOJIOlt 6oJiee 6 TI{CJI'q' . JIB-

.1L'Dlllt8JICJI OCHOBOll Cll0RTpO?&eTpa EMC-2. , 
2. Paspa6oTaHa, HCllHTaHa J!l BH8,lijl8H8 B 8KCII8PEM8HT CHCT8Ma sany

Clt8 EMC-2, HC!IOJ[I,SYJllllaH nponopmroHaJII,HHO lt8M0J)li B 1ta'IJ8CTB8 ro~OCRO
IIR'!J0Cltl!CC C'IJeT'!JmtOB H IIOBBOJimlllllBJI atM)eRTHBHO pernCTPRPOBaTI, onpe~e
JieHHoe, aanepe,11; aa,D;aHHoe, '!JRCJIO aapaemmx 'IJacTJm, nepeceRaIJlti!X yc
TaHoBxy. 

3. MCCJI8,ll;OBaHa H onpe,11;eJieHa paapemalllta.a: CIIOC06HOC'l'I, CIIOltTpoMeTpa 
BMC-2 no a<ppeKTRBHHM MaCCSM npo,Jzy"KTOB pacna,na K0 , A0

, l::t: * (1385), 
:g-, E0*( 153:J) Ha sapmtemme a,lij)OHH. 8TR xapaxTe,PRcTRKB cnexTpo-
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M8Tpa EHC-2 HaxO,ll;JITCH Ha YP0BH8 COBP8M8HHUX aHaJIOI'll'mllX Cll8KTPOM8T
poB, ,11;effCTBYJ)lllllX Ha yc1topll:TeJUIX !f1HAJI (EaTaBJ!ISI) lI UEHia. 

4. C llOMOill!>lO C03.It8HHOro Cll81tTpoM8Tpa j'lt8 llOJiy'IJ81IlI HOB!l8 s1tcnepn
M8HTaJir,!Ille ,11;amrne O POlE.Itemnt CTpamwx 'IJaCTBQ H llOJIJIPR38~ Ji° H ocy
Q8CTBJIJI8TCJI IIJiaHOBa.a: nporpSMMS Hay-qHHX ltCCJI8,ll;OBaHH:ll Ha cepnyx.OBCKOM 
yCKOpllTeJie COTpy;Il;lm'IJ8CTBOM EePJIRH-Ey,D;anemT-.I(y6Ha-MocKBa-IIpara-CoqiIDI
T6RJIHCH. 

)lJISr yY8Hl,1118HHJI KOM6HHaTOpHoro (pOHa npH ll3Y'IJ8HHH MHOrO'IJaCTll'IJHUX 
npoqeCCOB, imyI!lHlC C M8JWMH C8'1J8Hll:$UI POl!Jt8HID! ( 'l MK6), peKOM8H.IJ.Y-
8TCH BB8CTH B ycTaHOBKY rasomi:e qepeHKOBCKll:8 ro,D;OCKOIIH'I8CRH8 C'IJeT'IJH

KH ]1.1IJI :ir.neHTH<pmtaIUm aapmteHHwc a.JUlOHOD • 
0CHOBIIlI8 pesyJII,T8TH ~ccepTaqHOHHoil: pa6oTH Ony6JlllICOB81IlI D CJie

,ll;YJOlllHX pa6oTax: 
1. Amrnep r. , ••. , MS1tcHMoB A.H. H ,lijl. orurn, l-80-644, Jty6aa,I980. 
2. I'yc1>ROB E.H. , ••• , MaKCHMOB A.H. H .JUl. OIBIH, 13-!2039, )tr6Ha, 

1978. 
3. Amrnep r. , ... , MaKcimoB A.H. n ,lijl. OIBIH, l3-80-I6l, )tr6ua, 

1980. 
4. Amrnep r., ... , MaKCHMOB A.H. lI ,lijl. OIBIH, 13-80-463, .I(y6Ha, 

1980. 
5. Aml:ep r. , ..• , MaKCl!MOB A.H. lI ,lijl. omrn, 13-80-464, .I(y6Ha, 

1980. 
6. EnpyJieB B.K. , ••• , MaKCEMOB A.H. n ',lijl. OIDill, 13-80-!44, Jly6ua, 

1980. 
7 • .A.neeB A.H., ••• , MaRCEMOB A.H. H ,lijl. MaTepnaJI!l XX Mex.JzyHapo~ott 

ROHlp8peHIUrH IIO !pH3Hlt8 B!lCORHJC 8Heprmi, CT8Tl>H 374(M8,!UICOH,Cll1A, 
1980 r.) 

PyKorm:c1, nocxyrm.,ra D Hs.11;aTem,crurn OT.I{eJI 
24 aBrycTa 1981 ro,11;a. . 
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