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BB E.IlEH~E 

B HacTo~~eH pa60Te onHcaH anropH TM pacno3HaBaHH~ MHoroTpe 

KOBblX c 06bfr Hl1, Hcnonb3yeMblI1 n pH HccneAoeaHHH Io1HKJ1103HBHbIX npo

ueccoe 

("·.K + .p).A~0 .. X 
--> K+ K- /1/ 

~ ·K·O (892 )+ X 
/2/- . K''' "

.... K{) + X 

-,,- "- /3/ 

npH 3 Hcp rH Io1 \2 r3B ' 1,2 ' 

1013Y4eHHC c noc06oB p e KOHCTpYKlIlo1101 C06bITHYI :3 _ .14. .' nOKa3ano, 

4TO H c non b 3ye~e anroplo1 TM~ BeC bMa cne4H¢H YH~ 101 CBR3aHbI C KOH

KpeTHOl1 3 KcnepHMeHTanbHOH YCT aHoBKoYi. ~1 HTeHCHBHOCT b nY 4J(a na 

AalO~"'x y aCH1Ll . ycno BHA Bblpa60TKH TPH rr e p Horo CHrHan a, COCTa o 

101 pacnono*CH~e Tpe KoBu x Ae TeKT o poB, HX 3¢$eKT"'BHOCTb, epe MR na
MAT '" '" n p OCT P aHCTBeHHOC pa3pelJJel1HC cyute CT BeHHblM 06pa30M CKa 3b1 

a atJTC A Ha 8b16ope H peanlo13 a~ 1011o1 an r oplo1 TM;;I 06paGoTK.., HHcpopMau lo1 .., . 

n 03T OMY HuM'" fibl fl p a3pa6oTaH an rop..,TM pacn03 HaeaHH R MHo rOTpeKO

BbiX COOOl Hrt. ,1AeKBa THbI~ KO I" !lIHr Ypa41o'l .... yc Ta HO IH<H 1 ~1 Hcc/lcAyeMol1 

$H3H\.leC KO~ 3~c) y e /1/ - /3 / . Ou COAep>KA4 T HOBble 3 .neI-1C HTW , He HC 

n on b3 0aa ew..-.eCA B pa60T ax :\ 14 ' 

B ne p eoM ...,ac.'''' KpaT KO o n l1CaH, yC l ,aHOoKa . d BOAHl CJ1 CH:CTeMa 

KOOPA~HaT ~ 06~CAHHeHHe Ae t eKTOpOB B GnOKH. STo p aR 4 aC Tb nO C8A
~~Ha ceOCOO p a3'11O YClloe14ai! 06p a fioT K~1 COOblT"'H t CBR3aHH'bIX C oco5eH

HOC1 AMH Ha6paHHOro MaTepHa~a . H CnOnb3yeH~~ HaMH Me TDA PCKOHCT

py KUHH TpeKOB H nopRAOK pacn03HaBaHHR ~oG~T HR onHcaH~ a TpeTbeH 

4aCTH. 4eTBepTa~ 4aCTb nOCB~~e Ha dHanH3y pe3ynbTaToe p aGoT bi 

dnropHTMa Ha np14Mepc PCKOH CT PYKL&H J.1 COOt,n", l:1 / 1-3/ 8 K+ -n),4Ke . 

1. On~CAHHE YCTAHOB~H 

C.xCMd YClaH06KU AJlA H3Y4eHHR npoueCC08 /1/- /3/ npHOc.AeH<l 

lia pHc .l ill 2 1 . Ha plo1c. 1 H306pa)l(cH nY"l Ko BbI ..t cneKTpOMeTP . 

a t1a pHc.2 - c ne K1Po~ tP B ' ~Mx 4a C':1KOOPA lo1 Harbi TpeKoe 
3a pp»ceHHl.IX l.43C l &.1,", pe '1 CT9~ .F ~ ~*. o~ CKPOBblX / HnKI 1 1 &1 

@ 00w....-_* MIIC."f'II'P'J'T ltAepaa.: IICCJIeA(DI..... APG... 1985. 
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BeTCToeHHO. HanH4He 4epeHKOBCKHX c~eT~~Koa C1-C:. nu~uunnut B~
AeJll1 T b n -m nY4KoBo.:1 4wC T 1014b1 1 a nplot n OMCJU{H BOC.'.~K"HilJn.llut u 4Cp e H" 

• 18' 
KoeCKoro c.4e T4101 Ka n pOeOAI1TCR H.AeHT....$otKa~I-tR OTOIJU\..flllJ X llAPOC6 
HOB . C I.I.HHTkI1JlR I.I.H OHH~e c 4eT....~KH (51 - S,,) lot rOAOCKomoi ( 1'1 I 'll) 

Hcnon b3YOT C A AnR ~OPMHPOBaHH~ CHrHana 3anYC Ka eneKTpOMeTpu 
/TpHrrepHW~ c~rHan/.YcTaHo8Ka pa60Tae T e nH HHO e 36M Ee - 10IU. 
HH~pMa~HR 0 Ka MAoM c06wTHH . YAoSneTBoPR~eM ~pMyne TPHr r e pn, 
3 anHCblsaeTCR Hil MarHIotTHWe n eHTbI /'111 / AJlR npo8CAe HHf1 nocneAyKl!te~1 
06pa6oT." Ha 6~30.bI)( JilH OHm1

P eKOHc.rpYKLV1f1 C06b1Tv1 i:t ocy~ecTBnAeTcR B CH CT e MC KOOPA~1HaT. 
Ha~ano KOTOPOM c OBnaAacT C ~eHTpoM Ma rH HTa HC - 12. Oe b Z ~tJNPuB
neHa BAonb nep O/.1YHOrO nyYK'a , OCb X -saepx , u OCb Y - onpilOO . 

TpeKoBble ACTe KTopbI YCTaHo BKH / HcKposbie H npoPop,",Ho"olfl Lo~n.. c 
Ka Me pbt, c~H Hn~nmH~ HoHHlHe r OAocKonUi / ofrbeAJ4HOHbI 0 nATb IH IUK(.I (J 

( lY- ~Y) , pe rHCTp l1P YICIIqHX TPCK Io1 B ropH30llT aJl bHoH Moe"n~~ nl. 
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11 ABa 6nOKa (2X , 3X ) • perHCTpHpY~HX TpeKH B Be pTH KanbH OH nnoe
KoeTH. Ka~AbI~ 6nOK COCTOHT 1.13 ABYX-Tpe x nOA6nOK OB /noA6nOK 
rpyn na 6nH3KO CTOA~HX KaMep / . OCHOBHble xapaKTepHCTHKH 6nOKOB 
np HBeAeHbI B Ta6n. 1. 

TaGnHua I 

YcnOBH R nOHcxa TpeK OB 

~ A CI\O 
MHHl-1M ~It\CAO I<AI-'.E P B KOP!IIAOPloi >i,&~b.rKf'Wl f.oVCK TPEK~HA~BAH~H ""CAO OO'&£"\OKAI. no"o<.- fPl': 

, ......p 
KAM[ P AlIA A B5/10KA MlllkttMA...bHOl:. 41'1Ct.o 

InmKTCfUB 
MIiH\II M. 

""""....1B 6,,01(E 
HA ''''[1< TO~lK B I'IOA6AOt<AJr (PAl J I MMJ 1.l~("O 4l-1Ch(l . 

lY 6 4 
3nK.3nK 

1 • 1 
nK 3 MM :!0,1 !100 1 3 

2Y 4 3 2nK' 2 nK 
1 • 1 nK 3 """'1 !0,1 !100 1 3 

3Y 6 4 
3nK·3m: nK 3 MM ±0,25 .715 2 20

1 • 1 !linK 2,," -615 

4Y 9 5 
3 !11nK.jr2·nK~4WlK r 80 _ !0.25 

.715 
1 101 . 1 • 1 -615 

3V1nK.(r,.nK).4V\Ilt 
nK 1. .SMM 

5Y 9 5 >1nK 3.5.... ± 0.2~ 
'7 15 1 101 . 1 • 1 - 615 

2X 4 3 
2nK • znK 

1 . 1 
n K 3MM !0.1 ±100 1 3 

3X 5 3 
3nK - 2IIInK 

n K 3M'" !0.1 !210 1 20 
-

£ ,_, _ L-. 

.6nOK 1V COCTOHT H3 6 np o nOPL4/110HanbHblX KaMep, pa3Ae11e HHbiX 
Ha ABa nOA5nOKa / nKl H nK2 / no TPH KaMepbl B Ka*AOM. 3TOT 5nOK 
pa c n0l10~eH AO 3neKTpOMarHHTa Cn-1 29. 6nOK~ 2X /II 2V BKn~4a~T 

B ce6f1 no '-l eT blp e nponOPL4110Hal1bHbte KaMepbI, pa3AeneHHbte Ha ABa 
nOA6nOKa / nK3 H nK~+- nK5/ no ABe KaMepbt B Ka~AOM H3 HH X . 3TH t3no
KH pacnono~eHbI Me~AY 3 11eKTpOMarHHTOM Cn-12 9 1.1 MHw e Hb~ / M/ . 

5noK~ 3X ~ 3V cOAep~aT KaMepbl / 5 H 6 coo TseTcTBe HHo/ ,pac 
nono~eHHble B 06na CTH Me~AY MHweHblO 1.1 3neKTpOMarHHTOM 11C-12. 
5nOKH BKn~4a~T B ce6~ no ABa n OA6noKa /nK6, ~nKl /. 5110K 3Y co
Aep~HT n o TpH KaMepbI B Ka*AOM nOA6nOKe. a 3X - 3 KaMe pbI B nK6 
~ 2 • ~n K 1. 

~n~ np oc TpaHc TaeHHoro BOCC TaHOBneHHfI Tpe KOB AO Ma rHH Ta MC-12 
Hcnonb3y oT cA ABe KaMepbl nK- 7, noaepHyTble OTHocHTenbHO BepTHKanb
HOH OC H Ha yrnbl + 4 ) ·~ 

3c: MarHHTOM MC- 12 TpeKOBb6e AeTeKTopbl erpynnHpoBaHbl B onOKH 
4Y ~ ~y . B Ka~AOM HCnonb3yeTcA no 3 nnOCKOCTe~ KaMep H r OAO
CKon (r ) . .oeTeKT o Pbl B 6nOKe 06"beA .... HeHbI B TPH nOAonoKa . ne pebl~2 
/~nK2/ COCTOHT 113 Tpex n.nOC KOCTe!~ /II ~BnAeTCA 06~HM Anfl 060HX 
6nOKOB. BTOpO~ COC TOHT ~ 3 rOAOCKona )"2 H npOnOpL4HOHa.nbHO~ Ka
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Me pbI InK9 A.J1R 5Y :.1 nK10 - Afl.A 4Y I. TpeT~~ - ~ 3 l..IeTblpeX ~CK pO

B~X KaMep l~nK3 A11" 5Y .. HnK4 - An" 4Y I. 
3anYCK yCTaHoBK~ npO~3BOAHflC~ npH per~CTpa~~~ C~HHTHnn.A~~OH-

HblM~ rOAOCK o naMH 11 -1"3 B 6nOKax -IV ..., 5Y n o Kpa':;H~~ Mepe AByx 

pa3HO~MeHHO 3ap~*eHH~X 4aCT~~. 

2. OC06EHHOCT~ PErHCTPHPYEMYX C06~THn 

PerHc'rpHpyeMbie c06b1 T&.1 R O T npOLteCCOB / 1/ -/3/ np", 3HCpntH 

12 r3 B xapaKTepH 3 ytJTCA HallblM y rnot.- pa3JlCTcl npoAYKTOB pacna.qa Q , 

y..o 1892/ , K" - Me 3 0HOB . TaK, THnH4HblI1 yrOI1 p033ne T tJ nap... K+"- aT 
pacna~a K *-' / 892 / COCT'au.nACT 100 MPilA, a OT pacnaAa 0 ... K+ K - 
50 MPaA, 3 TO np"' BO~.1f K TOMY. 41'0 TVCK"I OT pacnilAa 3 T.., X \.I ac"Jo1 ~ 
Ha 6nOKax ax H :;V 6YAYT HMeT b ~HC: TO .... K~ . 0 XYAWCM cnY4ae , 

KorAa n n ocKOt Tb pacnaAa coonUAaeT C X- HnH Y- nnOCKO CTRMM , n pOCK 

LlHH Tp«: Koe soo6w,e COBnaAYT /"nnOCKOC coOt.lTHe" / . 
K'" -Me30HbI B O(.tlOBHOM pacnilAollOTCH 8He MHweHH. n03 T Of'o'\Y D c 06b1 

H1RX MoryT npl-1cyTcTDoBaTb TPCKH, He n~pCCCKa~lo1e M,-"weHb, ~ "1C

nonb30BaH~e t-1H¢/0 PM,J",J<1J,1 0 KOOPA.nlaTiJX TO~K '" 83a1llMOAev.cteMA n Y4KO

BO~ 4acnl~bI C MIo1WC l-ibtO C'T ilHOa.... Tc.R 3<11 PYAHI1TeIlb Hbl.M. 

B 3~cnep"" MeH T I.! ~c.n0l1b3Yt! rCR HIITCHC""OHbl~ nOTO K n y1.l Ko Bbix 4.)L. H tLt 

/ EJOS YaCTH", /c6poc/ . 3TO npHOOA.... T K noRB~eHIo1~ CPCAH TpeKoa pc
n - c. o fiblTJ.U' TU4t.::K TPCKOO1cTpVlpy eMo r o OT ACl1b l ll,lX OT npeAbll\YI!\HX 
no SpeMetil1 C06b1 THI1, KOTOPblC: AOI1At)TC.R ¢M.l~IOBblMH . KonH4~C TOO fJIOHO 

B~X TO'-4l! K AO CTH ral!T 3 Ha f(a.II(Aoft n JlOCK<>C:TM nponoPLtHOHanbllblX Ka 

MeP ~ 6 - Ha Ka.A~ nnOCKOC~H IIICKPOBWX K~Mep . 
" HnrKoc Tbll TpHr r ep03 - HanH"tl1t: T PIHTt=ptlblX 3nCMC HTOB AflR pCn1CT

pallf.1H BTOPM4H bl X 3apAltletlMbiX 4ucr "H~ TOJ1bKQ 0 GnOKax 4V •., r,y rl lJ..., 
[JOAHT K n O.ABIlCHHIO $OliOSbiX c 06b11 u~, Ild ll,htMep . C) T p acnaAil 

K t .... " f" t-" -;I1JU~ KOT OPblX 9 6nOK<JX ax ~t ay I1JlHCY1craye T TO!l bKO UAIo1~t 

3 aP R*eH Hbl l1 T p CK. 

Y Ka3ilH HblC oco6eHHoCTH p CrHCrpJ.1pyc~x ca6wT "'~ /oGU\lo1e T04KH 

H c o a n.;)A eHHe TpC KOU, Ha JlH"tHC GOJ1bWOrO t<on..., ...ec roa (POIiOBbiX Tpet<oB, 

n pVltyT cf8H\,;. 9 C06b11t-1., rpCKOB, Itt! COM3illlHbi X C 8CPWliHUVI B3a Io1 Mo~eH 

(.. T BJo1A . nplo1CYTCTBlo1e cpoHOBblX C~TH~/ CYutCCTllet-IHWM 06Pd30,,", nO BIl~~

fllo1 Ha Bbl60p anrop...,n~a pet(OHcT pyKltlo1~ cootJIIT ..m . 

3. PEKOHCTPY KlIHR C06blT~" 

Pe KOHCT PYKIII-I.A C06tH Io1 ~ npOVl3BOA~TCR nocnCAOBaTeJlbHO no cnCAYO

U\Io1 M 3TanaM: 1/ oT6paKOBk.a e06b1T HH. He Io1 MeOJ.\HX AOCTulO'Uloro KOII"' 

4eC T sa T 0 4eK AflA peKoHcTPyKIIVlH TpeKoe; 21 Pdcno3 HilBaHI1c Y - npo

eKLl J.1'" Tp C- KOB 3a MarHI1TOM HC-12; 3/ pacnO.3Ha BaHYlC X - .. , Y- npo 
eKUJ.1i1 TpeKOS Me)l(AY M~weHb lO 101 MarHIo1TOM j 41 "CW1-1S KdH Y - nIJOl!KII t.ot'; 

TpeKOB B ~eHTpe MarHHTa; 51 "CWIo1BKa
ll X - H Y - npOCK~""1t q.h~ KUQ 
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Ha OCHoee ~HqlOPMa~~~ C nosepHyTbtX KaMCp; 6/ paCn03H&lBilHHe TpeK08 

AO M~WeHI1. 

3.1. OT6paKoBKd C06blT~i1 

OC06eHHOCT b~ anrOpJ.1TMa RBnRe TC.A npe A BapHTenb HaR npoeepKa 

C06~TY1 .A Ha AOC TaT04 Hoe IAnn pC KOHCTpyKII ....H CO~T 1-1.A Tpe6yeMoi1 

Tono nor ...,...,/ I..IVl cno cpa60TaswVlx 3neMeHTOB TpeKOBbiX ACTe KTOpOB. 

Heo6xoAHHOC Tb e r a Io1cnonb 30BaHHA CBA 3a Ha Ka K c He3~KTHBHOCTb~ 

TpeKOBbiX A·e TeKT opOS, TaK H c "MRrKocTbo" Tptt r repa • .nnR 6l1o Koe, 

per"' CTpl-1pY~HX aTop~ \tHbile 4 CJC TUIlW, Tpe6o BaJlOCb, "4T06 b1 CYMMapHoe 

4Hcno HCKP Ha KaMe pax 6wno AOC T dT04 HWH An~ PCKOHCT PYK~ lo1tt C 06WT~~ 
~Y*HOH Ton onor~~ / Ta6n .2/· , KPOMC Taro , AnA YC TpaHeH~R ¢aHa 
OT pacnaAa nY4 1<0BbiX K"'- "'C30HOO no MOAe K +·. "-4--" "1'1'- AO MJ1weHtt 

Tpe6oBanocb, 4 T06b1 Ha KaMepax nK~ G~no He 60nee AOY x c p a60TaBwHx 

n pO BOnO\..leK . 

BBe,qeHJ1e r aKo r o "of f - I Tne r plo1rrepa" n03BOn~flO oT6 paKoeaTb 

OT 25 AO 50% 3anIo1C~HH~X ,06~T~i1. 

3.2. HeToA peKOHCTpYK~HIo1 TpeKa 

Ao Ha\..lan a nO~CKa TpeKO B Ha Beex KaMcpax npOBOA~naC b KnaCTepH

3a~tt .A, T. e. 3aMCHS rpynnbl nOAPRA cpa60T a BwHx npOBonOl..leK OAHO~ 

3¢¢e KTHBHOH T0 4~OH B lIeHTpe TR*eCTH rpynnbl . 
nocKonb KY TpeKOBbie AeTeKT Opw ycr aHoD KIo1 HaxOAAT(. .A SHe MarHIo1T HblX 

none';' 3neKTpOMarHIo11'OB, TO TpeK n peACTaBO.Ael C060H npfll"\ylO n MHlllIO , 

Io1 CK8)!(eHHYIO ow~6t<aMIo1 ~3Mepe l'IHY! VI MHor OKpaT HblM paCC CflHHeM. BenH 4H

H~ 3TttX HC Ka*eH~~ B HaweM c nY4ae He npeB~a~T +3 MM / 19' . ~ c nonb 
3yeM~~ MeTOA puc no3HaBaH~.A TpeKOB 3aKnOl..laeTCR B cneAy~eM ~O_2a ' 
PilCCMOTPIo1M, HanpJ1MCP, KCl KOi1 -HH(5)i'A b 6 nOK B Y - npoe.K",HI4, 4 epe3 Ase 

T0 4KH Ha t<a...epax t 101 i npOBOAJ.1TC.A npRMaA nHHHR 

Y: A· Z . Il . /~/ 

npYl 3TOM napaMeTp~ A H B n pRMoH n HHHH Aon*HbI HBXOA HTbC R B 33AaH

HblX Io1 HT Cpa311i1 X 

Amin ~ A~ Amu Bm1n ~ B ~ 13 111 U lSI 

Ha KaMepax k , HaxoAII~HXCR Me~y KaMepaMIo1 1 Hill < k < ii, 1014y TCR 

T04K Io1 , 6nH*aHwHe K T p e KY H pa cnono*eHH~ B ttH T e pBane 

I Y - V. I ~ 6 • . 161 

B Ta6n.2-5 npllDenel1bi ])(!3ynbT8Tb1 paOoTbi a,nronH THa lIa rrpUHep(! 

o6pa50TKlf ~1fI, 3am1C.1HlfLlX n p a U:lytleHllH npoqecc:.OD 1)-3/ C uc

nOJlb30DilJIHeM 6epIUUlJH!.t;lofl /Bel ~ HeJlJlO~ ICu/ , CDltHUODOfi / Pb l 
MHlllelleR, a TaK:«e D o·rc.YTCTBJt ~ /Emptyl MlimCHli. 
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l'ahllltl\.1 ~, 

KpJiTeplU. Otp41-JUlIHt 'rt)lIl~r l2p ,.~ 

H.A38AHVIE 
KPYlTEPIIlIi1 

rnTEPlAr~'1 t.V." ~~Tn~H4.nl~. "rl4I . "VI~1 

fJlCJ<A ~," -:~~I I:~'I~ /~t, ~ ;~I I~UI\ .. \ I ,i~~,P I> 1'0' 

-3'KM£\o"",'1\1CKPY 31.5 16 ,1. 8,3 34,2 28,8
2X 

H.A I. '1<WE1'E ..2001Pb1 7,5 13,2 11.2 12,6 11,2 
~2~ ....u.~p ~v 3' nK 

14,3 21,2 6,5 12,3 1,,5

3X 
"!-' ,Ill' >1••n.1>"f' 

~ l0·'A~Fl'h. 11. 2' lAnK 
0,3 0,1, 0,3 0,3 0,2.nAI :! l w::~Mo 

'3'KJ>M:p_" ;J .,CKPY 1.8 1.2 0,6 3,7 1,4

2Y 
JH.A 4'"~P£ ~2Kl\Pb1 1.,7 8,8 8,6 8,0 6,5 

.:;>2' )o'\' '' t ," ,II 3'nK 
2,4v...tt "" 10',.1--1:1' 2.8 6.0 6,8 1.2 

•~tld "Alo1i"'bI ~J 3'!~nK 
13,6 29,2 10.4 29,0~Hm ~2~",j.>tj 15,5

3Y >1. ' ",z.Ml. P ." 6 tl""rlll)T 

2,0 5,2 14.2 2,9 2,9Mo'HIf>.WlK.o: 41":-0 ;'tltl 

II" rlOBlPH)lIr.M ~AMrf>( 
12,0 8,4 3,8 B,O 9,1,> 1 "~f(rU 

4Y 
~ 1' ;' to:A,.. fPbI IA) 3~ Io1nK 

3,0 2,1, 4,1 1,3 1,6~~"'[C' ., 2 .1(11."", 

~ 
~ 3'-KA~rIAJ 7fl..Y l 

4.3 2.0 3.2 3,5 3,3I''''fa! l 1" t.Ar)' 

5Y "' 3L _ A~P~' 1 l5Y I 
0.5 0,8 1,8 0,3 0.2lI'~r tJI ~1 jKltVV 

()IoO  hAI<H TPVlTEP ", 1oJ"""" 40,0 25,0 33 ,3 37. 1, 49,0
'" JI "" ....... ,~~ ~PHbJ.X COOWW 8 "",1ft 1 

[enH KQnH4teCTBO TaK"tx T0 4eK 60flbwe HJlH paSHO N"'H4H ' rAe NM ItH -- ~~ 
H~ManbHO AonycT~Moe Kon~4eCTBO T04(eK Ha TpeK, TO C4(HTaeTC~~ ~TO 

Hal1.qeH " KaHAVlAaT B TpeKII 
• Ha nepBOM ma r e s Kd~eCTB e KaMep I 'i ll 

H 11 i I I 8~6HpaflTC~ t(paHH~e KaMePbl unOKa) Aanee n IJO;>!CXOAHT nocneAo
saTeflbHoe CM~eHHe I I • i ~1, i .... i - 1 I 116a30Bblx11 KaMep or KPileo Gnot( 
K oro cepeAHHe AO Tex nop, noKa ~HCJ10·f1JlOCKOCTeH MC*AY "6a30BblM~1I 

He OKa)llleT crl p aBHWH N""'IHI - 2, WHpHI-ta " K:OPHA OPil
ll L\" 3<lAil IUJ HHAHBH

AyanbHo AnR K~MAoro AC TcKTopa . 
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HaHAeHHble T01..4K~ "KaH.Q"'AaTa B TpeK~" 3anOMt.1HaIOTCR, HO He Bbl-

1..4epK"'BaIOTC~ ~3 o6~e r o MaC CHsa To~eK, nOAfie*a~HX nocneAy~eMY 
pacn03HaBaH~K). 

OTCYTcTBt.1e Bbll..lepKIo1BaHH~ IITPeKo Bblx" TOl..leK B CBA3~ C ocooeH

HOCTRM'" per..,c Tplo1pyeMblx COOblT Io1H I CM. n . 2/ ~BnReTCR npIIIHlIlo1n~aJ1bH O 
ea>I(HbiM B HaweM anrOPIo1TMe. KpoMe Toro, KaK nOKa3an aHan~3 101306pa

*e~~ C06~T~H, ~3-3a Han~~~~ 6onbworo Kon~4eCTBa ~OHOBbiX HCKP, 

pacnono*eHHR TpeKoe B Y3KOM KOHyce ~ AOCTaT04HO Wlo1POKHX KOPIo1AO

POB /+2 ~3 ,5 MM - AnA Io1CKPOBbiX KaMep 101 +3~4,5 MM - AnA nponOPIlHO

HanbHbix KaMeP/ B 10-30% C06bIT ~C; B03MOlt<HO nplo1coeAIo1H eHHe TOl.leK HC

TIo1HHoro TpeKa K ~OHOBbiM T04KaM .., TeM caMblM nOTepA TpeKOB. 

~A nOHlo1)1(eHIo1R NMMH C coxpaHeHlo1eM Y4aCTlo1R B TpeK e KaMep co 

ecex nO.QonoKoB eaeAeHO Tpe6oBa HIo1e Ha Ham-1l.1lo1e MIo1I-iHMaflbHoro 4101cna 

TOl.leK, Y1..4aCTBYIOLlIIo1X B TpeKe .QflR Ka*Aoro nOAonOKa / n " / . npH
MM 

3TOM Bbin onHReT CR YCJ10BHe 

~n' < N • /7 /
i MHM- MHH 

rAe i - HOMep nOA6no Ka. TpeK C4HTaeTCA Ha~.QeHHblM n pH Hanlo14101H 

XO TA 6bl MIo1HIo1ManbHoro YH Cna TOl.leK KaK Ha Ka)l(AoM nOA6n oKe , TaK H 

Ha 6no Ke B ~enoM . 

~aHHaR npo~eAypa He o nH ca Ha paHee e nlo1TepaType. OHa AaeT B03

MO)l(HOCTb, He YMeHbwaR CYLlIeCTBeHHO TOI.IHOCT~ onpeAeneH~R napaMeT

pO B TpeKoB / nOCKOJ1bKY ~~Kclo1pyeTCR .Qnlo1Ha TpeKa/, YMeHbw~Tb MIo1H~

ManbHO Heo5xoAlo1Moe KonH4e CTBO T 0 4eK Ha TpeKe III TeM c aM~M YBen lo1

4HTb 3$$eKTIo1BHoCTb BOCC TaHOBneHHR TpeKoB. KpOMe Tor o , B cnYl.Ise 

~3MeHeHt.1R KOH~Hrypa~~101 YCTaHOBKH, Hanplo1Mep, YAaneHHR OAHoro 

1013 nOA5noKoB , nporpaMMY nerKO np~cnoc06~Tb AnA ofipa6oTKIo-1 C06bl

T~~, HanO~HB COOT8eTcTBy~ee ycnoB~e /n M~H = 0 / AnR 3 Toro nOAo n o

Ka. 

3.3. nOIo1CK TpeKOB 3a cneKTpOMeTpHl.leCKIo1M MarH~TOM 

PeKOHCTPYK~HR C06bITIo-1H HaYIo1HaeTCR B oGnacTH 3a MarHIo1TOM HC -12, 
3TO CBR3aHO C ny4wlo1M~ ¢oHOBblMIo1 ycnoBlo1ilMlo1, nontiblM pa3.QeneHHeM n o

nO*~TenbHO 101 OTp~lI u TenbHO 3a pR~eHHblX 4aCTH~ OTHOC~TenbHO OC~ Z, 
B03MO)t(HOCTblQ ~Cn0J1b30BaTb I-1H¢!opMaIlHIO 0 HaHAeHHbrx TpeKax AnR yn

p~eHHR nOH CKa TpeKoB S 06n acTH .QO HC-1 2 . 
B 3TOH 06n acTIo1 KaMep~ crpy n nHPoBaH~ B ABa 6 nOKa , TpeK~ ~yT

CR e rOpl-1 30HTanbHOH n n OC KocT lo1. napaMeTPbl npAMO~ 14 / , npoBeAeH

HOI1 1..4e pe3 Bbl6paH Hbie T041(H AOYX "oa30Bblx" n /lOCKOCTeM, npoee pRIOT

CR Ha YAOBI1C TBopCH~e Ha '-!aIlbHblM K p~ Tep"'AM /T a 6Jl. 1/ . 3 a Te", BbI 

RCHReTCR, npOX Ot1~T n", AaH Ha R n p RMaR I.Icpe 3 cpa6oTaswl1c aneMeHTbI 

XOT fl GbI ABYX 1-13 TPCX r OAO(, l(o nOB (l~l ' Ie' 1'3 ) • 3 TO n03BonReT 

YCTpaHH Tb " C'I'apt.te " T p eKI1, OCT a~"'CCR B ~CI<POBbiX KaMep ax. 

HaGop HCKP , nOnaAallllt... ,... B KOPIo1AOP OKano " 6a30Bo~ npnMOH11 
• 

CYHT aeT CA TpeKoM, eC--ll&.1 "'MeClCA tole Me Hee nRHl tII CKP , npi-f.'-lCM 

X('ITA 6b1 no OAli OH VlcKpe B Ka*AoM nOA6.no k.e. n Olo1 Ci< n poAOJuKacT cA 

7 

http:C'I'apt.te
http:3MeHeHt.1R
http:OTCYTcTBt.1e


- -

AO TeX nop. nOKa He 6YAYT nepe6paHbl Bce KOM6Io1HaLt~H1 B03MO}l<Hl.>IX 

KpaHHIo1X To~eK TpeKa. Ecnlo1 He HaH~eHO HIo1 O~Horo TpeKa, TO oopa

60TKa ~aHHoro c06blTlo1F1 npeKpal.i\aeTCFI. YCIlOBHFI npeKpal.i\eHHFI o6pa6oT

KIo1 B CIlY4ae, KorAa Ha 6nOKe He HaXO~J.1T CFI MHHHManbHoe AnA 3 Toro 

6nOKa 4~cno TpeKOB, ABIlFleTCFI 06W,Io1M ycnoB lo1eM ,'24 / , PeKOHCTPYKLtHFI 

C06bIH1.A 3a MarHHTOM MC-12 C~"1TaeTCFI ycneWHOl1, eC1l101 Ha~~eHO He 

MeHe e ~BYX TpeKOB. 

3.4 . nOHCK TpeKOB Me*~y MHweHb~ H MarHHTOM 

B 3TO~ 06naCTIo1 TpeKH eOCCT aM aBnl-1BalOTCFI B 06el-1 x' npOeKLtIo1A X , 

a 3aTeM "CWHBaIOTCFI" B npOCTpaHCTBe. CnmKHOCTb HaXO>K,QeHl.1F1 TpeKOB 

CBFlaaHa C 6onbwoi:1 qJO HOBOH 3arpY3Ko~ KaMep, ManblM pa3MepOM 6nOKa 

B~OJl b oc", Z yC TaHo BKIo1 /90 cM/ , Io1cnonb30BaHHeM KaMep, HMe~HX 

2-Mlo1nnltlMeTpOBoe paC CT ORHltle Me}l<~y npOBOJl04KaMIo1 /nK6/, ~FI 06ner

4eHHA p eKOHCTpYKLtHJ.1 e 3Y 6nOKe ItICnOJlb3yeTcFI Io1H~opMa4HFI 0 TpeKax, 

Hai:1~eHH~x 3a MarHItITOM MC-12 . B n e pBOM npH6nJ.1*eHI-1J.1 TpeKIo1 AO H 

n ocne MarHHTa IICWHBaKHCFI" a lIeHTpe Ma r"HHTa. nO:HOMY a 3Y HW,yT-

CFI TpeKIo1, J.1Me~lo1e napa Me Tp B B Kop lo1Aope +25 MM OTHOCJ.1Ten~HO T04

KIo1 nepece 4eHHFI OCH Z TpeKa MIo1, HaHAeHH~M; 3a MarHHTOM. Ha(3op 

HCKP C4101TaeTCFI Tpe KOM, eC1l101 OH COCTOHT He MeHee 4eM H3 4 Io1CKP, 

nplo14e M Ha Ka*AOM n OA6noKe HMeel' CFI XOTFI 6bl no O~HOi1 I-1 CKpe. n OI-1C K 

npoAon*aeT CFI, nOKa He 6YA Y T nepe6paHbi ace KOM6HHa4HH B03MO*HblX 

Kpa~HHx T04eK TpeKa. PeKOHCTPYKLtHFI C4lo1TaeTCFI YCneWHO~. ecnlo1 

HaYiAeHO He MeHee ABYX TpeKOB.OT6HpaIOTCFI T onbKO Te C06bITHFI, a KO

TOPblX HMelOTCFI K8K MHIIHMYM OAHu n o nOlKI-1TellbHO aapR)I(eHHaFi \.1 OI\HFI 

O TpHLtaT en bHO 3apFl)KeHHaFi 4aCTHLtbl,' BblFlBneH1011O AaHHo i1 TonOn o rHI-1 
NnOCBFlll4eHa npOLteAypa IICWHBKIo1" B LteHTpe MarHJ.1Ta /Ta6n. 31 . .!laa Tpe

Ka c4HTaIOTcFI"cWHBWHMIo1CFI", ecnlo1 paCCTOFlHl-1e Me)f(A Y HHMH B LteHTpe 

MC-l 2 /~B / ABllReTCFI MHHHMallbHblM cpeAH OCT allbHblX KOM6Io1 Ha LtHH. 2)( 103 
npH 3TOM 16BI He npeSbJWaeT 25 MM Io1nl.1 BbinonHFleTCFI YCIlOBHe: 

I t.B 1 < 30 • /8/
< 

rAe 'f - OWJ.16Ka B o npeAeneHHH 6 B , a (J - cpeAHeKBaApaTIo1~Hoe 

OT KIlOHeHHe AfJFI pacnpeAeneHHA ~B / f. PacnpeAeneHHe senH4HHbI 6B 
AnA "CWItIBWHXCFI " TpeK03 nplo1BeAe HO Ha pHC. 3. npl-1MeHeHlo1e AaHHor o 

Kp~Tep~FI n0 3BonFieT e~AenHTb C06b1TH~ HY*HO~ T o n o norHH. OH~ coc -

TaBnFlIOT npHMe pHO 50% OT ~a,.,cna C06b1TIo1i1, n OC Tym1BWH x' Ha 10' 
"CWHBKY" • 

Pe KO HCTPYKL\J.1F1 C06b1THH Tononon1101 / >1 + >1 .. _., I npo AOJ1)f(aeT-

CA B 3X 6noKe. Ha60p Io1CKP C4HTaeTCR TpeKo M, ecn J.1 OH YAoBfle TBo pFI

eT ycnoBHFlM / 5/ -/71 ~ KonM~eCTBO MC K P He MeHee Tpex, npH4eM He 

Me Hee AByx Ha nK6 H He MeHe e OAHO~ Ha ~nKl. Ta K KaK c06~Tlo1e MO

)KeT 6blTb H "nnOCKHM1r , TO BbI~BJ1eH).1e OAHoro TpeKa C4 HTae T CFI AO CT a

TO~H~M H 06pa60TKa npOAOn)KaeT CFI, 

~FI y CTaH osn e HHR npOCTpaH CT aeHHoro COOTBeTCTBl-1F1 Me)f(AY TpeKaMH, 

HaHAeHH~MH B r OPH30HTanbHoi:1 ~ BepTHKanbHOH npoeKLtHRK, Hc nonb3yeT
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'ICUIFlBKa l1 B 

~H"HVI= W.Ot~~ UJ&.,rh~';' tw1.a£/1-t.IX B 3Y fjAI)I'<t, t 

N' KP\I1TEP\I1\11 Run 38 Run 58 Run 48 Run 37 Run " ( Be 10011Be- 1Il'1I I Cu 251 I Pb lo t l Et-o'PT't1 

24,2 28,11 "CWV1~OCb'tvlEHbllJ£ 2'wEKol 32,8 34.630.2 

24,6 24,227.42 21.2 23.6HEr T WI-1BK\;1" '" WlI-1'-'TPEKOB 

OJ..tI\ T?l.1< AO Jo4A,r ...... TIl. "U;JIN.~¥ 

0,7 0,4 1,00.6 1.63 c JBYM~ TPE. K:'''''~ nw,E HHt) 

4 "CWI-1~lJ(b" 2TPEKA I".". "-"1 43.1 35.5 33,133.8 25,9 

5 "CWI-1~VCb' '2TPEKOB \,ct ••·. ·. ·_· 10,8 12.2 10.8 12.9 7.3 

BCEm "CWI-1~I-1Q;' • 2TPEKA'ttto •.•.•~ 47,7 38,844.6 40.453.9 

r 

~.... 

/ .\ 

- 15 0 15 • B!M><l 

Td6J1.H~a 3 
U;eH'l'pe MarHHTa 

PHC. 3. l )acnpeAeJleHHe BeIDlliH HbJ 

!l B ltJUI TpeKOB , t1 CllIHBIUHxca
l1 

B u;eH'rp e :,lneKTpO!'!tarHHTa MC-12. 

CFI nOBepHYTaFl KaMepa. TpeKl-1 C4H

TalOTCA "CWIo1BWHMI-1CFI'l J ecnlo1 paCCTO

flHl-1e Me)f(AY npOe KL\H ei1 B03 MOl;(HOr O 

npOCTpaHCT Be HHo ro Tpe K a Ha nnoc

KoeT b n OBepHYToi:1 KaM e pbt H 6nH
)l(ai1wei1 cpa6oTaBwei1 npoBono4Koi1 

( 6. V) He npeB~waeT 3 MM HIlIo1 BbI

n onH AeTCR ycnoBlo1e 

1t.'{.IS30. / 9/ 
( 

rAe ( - owH6Ka B onpeAeneHHIo1 ~ V, 

a a - cpeAHeKBaApaTH4Hoe OTKllO

HeHHe AIlFl pacnpeAeneHIo1A 6. V / f • 

PacnpCAeneHHe Benl-1 4~ HbI 6.V AJ1F1 

IICWHBW\.1XCA" e npOCTpaHCTse Tpe

KOB npHBeAeH~ a Ta6n.4.Ha-3a 90~ 
3$$eKTHBHOCTH nosepHYTo~ KaMepbI 

CWHBKa Bce x TpeKOB npOHCXOAHT 

B 70- 80% cny~aeB. HaAo OTMeTHTb. 

4TO Co6~THFI, He Io1Me~He npOCT

paHCTBeHHoi:1 "CWHBKH", TalOKe 3a
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Ta6rnu~a 5T a 011.Hu,a 4 
nOPRA,OK It pe9YJlbTaT 1'360T't.l anropUTHUBoccTaHoaneIDIe npoCTpaHC'l'BeHHblX TpeKOB 

~N-iEI-H. ." ot.K:,.V. C06",li4M WUHt4lotx e3X 6IIol(() 

N' 

1 

2 

3 

4 

KPV1TEPV1V1 Run 38 Run 58 Run4S R~"n 41 
(B~ 1OO1 I S. 100 1 LJ 25 1 I P '0 

Ht. 8:£ r PEIQ.! 9 Y '\.WW.A..b"C JP{1' RX 30.5 28.6 23.4 22.1 

0U+i ~ X Hc.w.w:.u. c IlBY "'ISI ~ Y 22.1 24.B 22.1 32.4 

!lX:CTAICB'IU4;JI tnA TPEKA fllRlCTPN-I 56.B 57,1 59) 54 .4 

ElXCl"."OSI'I. Ul);!' 3TP(KA 8 rFOC TP/\tt. 12 .6 15,2 1B .2 25.0 

oct! 0 tIXt r.6KIIW..-c > 2 rl'{II. 6 nl'!X.u.... t< IIII!: 69.5 72.4 77.9 79.4 
- -

R~~,3!.t - 1 I 

1B.2 

27.3 

65.9 

13,6 

79.5 

~ 

N PH.c . 4 . PacnpeAe.neHHe nenH\.fH.HLI 

f!. V ,LI,J1.R npoeKIJ,.Hit TpeKOB, " CIIIHD 

Il1H X CR " Ha n OBepHYTbIX KaMepax . 

8' 

600 

~ 

4OOi· 

n~CwOJ~lCR Ha n CH Ty CYMMapH~X 

200 pe3ynbTaToB Illep I . npHMCHel-H1e 

Ao nonH~T enb H~X MCTOAOB Ha ypo e

He C1 ~H1C TH4eCKoH o15 p;,60 Tl( ~ 

n0380nA e T eK n~4~Tb ~x u cneKTp~ 

- 2 o 2 6VIMftoilI no 3$1l1eKTH 8 tiOH Macce. 

3.5. nO~ C K lpeKo e AO MHWCHH 

,no M"'WeHYl TPCK101 HIAtY T C.R B lV , 2Y \1 iX GnO Kax . Hauop HC KP 

C~HTae T CA TpeKOM, ecnH QH BKnO~aeT He Me~ee ~eT~pcx ~ CKP AnR 

tY Gnot<a H He MCHCC Tpe x HCKP - AnA ~y H ~X unOKo a . Pe KO H
CT P,Y KUHR 3 i)K a I'tLl",aaeT CA np\1 ncpeGope BCC x KOH6 HHaUHI1 \1CKP 

Ha 6 aaOBbI.K nnu t KoCTRX . ECJlI1 IIa i1AeHO bol1CC DAHoro TpCKfJ I 
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noPl1AOK ~-..COff'. 
Bblf'1)fdottNE.{"'OT ll\'<,,\A T~f"I"tP-1:J;( CD6tH~ 8 PAt-E: I 

~(N' F£KCKTPYK~11 ~.. Run 38 RU<158 Run48 Run 41 RunJ7 
C~['A Ii •• 100' ""1001 IC~;;;, I IPOIOI li E'1PTVI 

1 04><l>-M Ii1H r.E y.aOB.'I£ rOOf'1£ 40.0 25.0 33 ,9 37,4 49.0 
TPl1rrEP ;J.408f1neorP?ll 60.0 75,0 66,1 62 ,6 51 ,0 

TrEK ":HA~" 14.0 16.0 20.7 17.0 11.3 
2 5Y 6110K 

~AMal~ 1-10 1fU(Of 46.0 58,1 45,4 45.4 39,7 
rC)£K H[ HA~AEH 7.8 8.0 8.3 6,2 4,9

3 4Y cllOK 
K&MWrtD I . 'CIt ~II.OI 38,2 50 .1 37,1 39.t. 34,8 
HAIU[HC)O· ' 11'[1(0' 18,7 25,6 17,6 19,5 22,4

4 3Y 6110K 
""",0<> Z·20 ' """ 19,5 24 ,S 19,5 20,1 12,4 

"CWV1BKA" HtJ","~ I~M 9.0 11 .8 8,8 12,3 7.4 
5 ieua<rPli MC -12 ~fI.Mtl.""L2 .~·"''' . 10,5 12,7 8,7 7,8 5,0 

_1l411! H[ 11 PEK D,S 1,6 0,5 0,6 0,4 
6 2Y 5AOK 

~K.t£'H 1 rp£ 1o< 10,0 11 ,1 8,2 7,2 4,6 

1Y 5AOK 
HAIot,UH HE 1 TPEK D,S 0,6 0,4 0,4 0,2 

7 
IECE nPOX~T j ..MoIlE H llPEK 9,5 10,5 7,8 6.8 4,4 

HAIUEH tE 1TP[k 0,3 0,3 0,4 0,3 0,1 I 
2X 6110K8 

1UL\4F.H 1 TP£t( 9.7 10,8 7,8 6,9 4,5 I 

lPEK HE HAMA£H 0,2 0,3 0,1 0,1 0,1 
9 3X 6AOK 

KUUEtC) 1 ·20TPEK 9,5 10,5 7, 7 6,8 4,4 

10 "CWIiIBKA" te1 n:tNClM "'(_81(/111 2,9 2,9 1.7 1.5 0,9 
B nPIXfPAHCT9E "'CWMf,M(b"IClI"-,04 6,6 7,6 6,0 5,3 3,5 

IlAPAl-ETR- BbI xo.a HA I£P % 9.5 10,5 7,7 6,9 4,4 

PA60TbI 8P£'1A OSProfl<!< ".,. ....H 105 135 120 115 80
rro-R" r- CKcPOCIIo('£T c~El< 4,0 3,25 4,9 3,5 4,7 
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TO eM6HpaeTC~ TOT, KOTOp~~ Ha~AeH no 60J1b weMY 4~CJ1y ~CKp. 8 c ny

4ae, KorAa BblAenHTb OAHH l peK He YAanOCb ~nH TpeK He HaHAeH, pe

KOHCTPYK~H~ Co6~TH~ npeKpa~aC TC~. 

3.6. Bbl4Hcn eHHe HMnynbcoB 

A.nA ny4KoBbiX 4aCTI1~ HMnynbc OnpeAeJ1AeTC~ no ¢opMyne 

p ~ 1 1101 
C. e+ D 

rAe P - HMnynb c . f) - yron OTKIlaHe H~A l.fac Tl"~bI B Y nnocKocTH, C 
H D - KOI-iCTaH TbI, CBA3a HHbie C IoiHTerpanoM Ma rHJo! THoro n o n.R 3neKTpo

Ma r HHTa Cn -129 H pacnono*eH~eM TpeKo8~x AeTeKTopoB. 

l1MnynbcbI e TOpl<1 4 HblX 3apRJoKeHHblX l.I aC TI<111. onpCAerUll1l-tCb no MeTo~y , 
onl4c a t-lttOMY B p a GoT C: 25 , C Hcnonb30sa ilHe M npor paM,..bI, pa 3pa 6 oTal-l 

HO':; AnR yCTaHOBK~ " r Hnepo..l1t : <! G,. 

~. PE3y nbTAT nPHMEHEHHH AnrOP ~THA 

npOXO_AeHHe HH~pMa~HOHHoro nOTOK8 4epe3 OCHOBHwe 3Tan~ pac

n03Ha SaHI1 A C06~TI1~ OTD.a*eHo B Ta6n.5. naHH~e OTHOpMHPoBaHbI Ha 
411 c no Tpl.1rr epHblx C06ttIT ~t H , c OA ep*aI1lHXCA 8 COOTeeTCTB )'1Ot:.teH Mn . 
Y cnOBl1e "0 (( -1 Ine Tpl1rre pa" npOXOAHT 50 -75 <; OT Bc.e x 3 am"CdHHblX 

C06b1TH~. B 70-80:t MR OCTa BWI-1 X CA C06WTY1 H B 5Y 6nOK~ ~laXOA\.1T CR 

He MeHee OAHoro r peKa . B~Y finOKe 3TO nPOHCXO~ I4 T B 8o-90~ OT 

oC T,aa WI1XCA nocne peKoHcTpyK~1114 s 5Y 6J1DKe. He MeH~e AByx TpeKOB 

HaXOAH TC .R B 6 110Ke av B ~O -5 5' CIlY4 aC B. n p l-14eM " CWHBKy" B MarHH

Te MC-l Z n pO XOAA T 50:? 3TI-1X C06l:CTH~L n paKHt4ee KH AnA Bcex OCTaB-
UJ~ X C R c06b1 rwi1 a onoKax l V , 2Y 101 2X MaXOAI-tTC.FI O,Ql<1H TpCK, 

a B 3X GnOKe He MeHce oAMor o TpCKa . IICw.... OKa " t-ta nOBcPl"ly r rn:. t<a

Mepe 3aKaH4l<1Sae TCR YAa4HO 0 8o~ cny4aeB. 

P CKOHcTPYHpOea tt HQi? C06biTHC 3 anHe bl BaeTC FI Ha neMTY CYM,..<lPHblX 

pe3 y n bTS ToB . np:l1 3TOM 3anHCbleaI(HC~ : cny~e6Ma fl ~H$OpMa~HR t 

" Cb/paRI! HH¢K>pMa~HR B KOAHpOa a l-tl iOM BIo1 Ae, napilMeTpw naHAeHHUX TPC

KOB H BlotnOH. ,llIlR Mfl C n YCTO~ MHWeHb() B ncp 3 anHChioaeTCR 4,5't 
T n ep8H4Ho~ Io1t~pMa~HH . a AJ1R Mfi C AAepHoH M....WeHbD - OT 7 A O 

11 • . 3a ceKYHAY Ha 36H coc -6500 o6Da6aT~BaeTcA 3- 5 C06~T~~ . 
Anr opHTM p acn03 Haea HH.R MHorOTpeKOBWX C06b1TH~ npoeepeH npM o 6pa

60TK e 60n ee DAHoro MHnl1HOHa COfiblT I-1H. OM peanH30eaM B BHAe npo 

rpaMMbI, Han~caHHOH Ha ~3b1Ke $opTpaH H aAanTHp08aHH~ Ha 38M 
CDC -6500 . 

T 04 HOCTb o n peAeneHH A T04K.... o 3aHMoAeHcTB .... R HAnOC TpH p yeT 

Pl.1c. S. Ha pH C . Sa npHB e AeHO pacn p eAeneH\.1e no KOOPAHliill'e T04KIo1 

B3aIo1MOAe ;'CTBH~ n p l.ol OTCYTC TBHH RAe pHoC1 Mi1w eHH • .AC HO e"'AHbI B3al-1

MOAe~CT8:11R K ·-Me30Hon Ha 5-M....nnl-1MeTpOBoM CU I4 H Tlo1nnA~ HOHHOM C4eT

4101Ke S4 ' Ha p:l1 c . 56 nOKa3~HO pa~npeAeneH~e n o Z KOO PAMHaT e T04KH 

B3<1 HMoAe,:t c TBIo1 A K+· Me30HQD Ha GepHnnH coo i1 MJ1we HH TonU\lomol1 110 MM. 
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8 p e 3 YflbTaTe o6pa 6 o TKl-1 CrteKTpOB 3$¢1eKTl18HbiX Muee "+" - . K+",
H K' K - -nap nOflY 4CHbi 31"Ia 4 eHHR Mac e KO, K·O 18921 11 <h - Me30Hoe l!7/ 

KOTt)pb'e xopowo c o r llaCYIOTCR c ~x T a6J1Y1 4 HblMI1 3 t'1a4CtlHRMi-1' ~A.' . 3TO 

c. BHACTeflbcToyeT 0 TOM, 4ro ~'3t4epeH...,e LotMn ynbeQ B J.1 yrnoB BTOPH4HblX 


'-IaCTIoo1U npoH3BOAt-1 TC. 1'l 6e3 CYU4eCTBCHHbl X CHCTeMaTH 4 (H.KI1K OWHOOK . 3¢


d>e HT .., SHOCTb a nrop~1TMa o npe Ae J1CHa n o pe3 ynbT.:t TaM peKOHCTpYKI~loH' 

1p acnaAOB nY4KOBbix K '-Me30HOB /K f . ;r; rt ,, - 1 H COCTaBIlAe r He MeHee 

956. 

AeTOPbI G110rOl\ap)H ~) . A. 6YAaroea, [I . /·1, KYT bHHoJ H B. 6. ¢If1ArHHc1 3a 

nocTilHoBKY 3allB4H lo1 4CfHlblC cooeTbi np\.1 CC DbanOflHeHl-H'; , ~. H. ¢>eAoposa, 

A . A . Go rywa H n. r . Hopo3a - Ja nOCTonHHo e BI'U1Mat1HC H n OAAep)\(KY . 

AO TopbI oc06o nplo1 3 Hin e nbHbI C. f\ . AK\.1 1-+eHKO. ~) . O. flOMDKHHY, B. H. MaHI1C 

BY . H. A. PYC Cl Ko a H4Y J H. n. PYCBKO B\.14 14 A. n. naSnHtlOBY 3a MHOrOKI)a T tl~C 

nonC3HblC 06cY*A eHI<1 F1 , T. 6. Manbiwe BO~ 3a n OMQUlb 0 npOBeAeHH\.1 MaWI1H

Horo C4CTa. M.I(m 1MClHOB0I1 3 D Y4aeH 1c B nOAroT0 6KC CTaTblo1 . 
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