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TeopRR KorepeHTHoro TOpMo3Horo Rany~eHHH (KTM) , pa3BHTaR B pa

60Tax Tep~~EaanRHa!I/ .D6epanna/2/H AP.(cM.,HaTIpHMsp,0630pu!J-51 
H ax 6H6nHorp~nID). ~OCTaTO~O xopomo pa3pa6oTaHa H HMeeT H8

~8XH06 9KCll6p~leHTanbH06 nO~6~6HH6 ~ yr~oB Bn8T8 ~aCTHU B 

KpHCT8JLJI, MHoro 60Jlbmmc KpHTHtieCROrO yr~8 KaHa..JmpOBaHIDl (yr~8 JImm
xap,na ) . O,IQiaKO H3-3a He,ll;OCTaTKa CIICT6MaTR""IeCKHX :3KcnepHMeHTaJThIlliX 

.D;aHHHX OCTa8TCf! OTKP~TllM BOrrpOC 0 rrpe~e~ax rrpHM81lliMOCTH T8op;rn KTH 
TIpH ManHX yr~ax opHeHTauHH. COH3M8PHMNX C yr~oM AaH~ap~a. 

B HacTo~e~ p a60Te rrpe,ll;CTaBn8Illi pe3y~Ta~ MCC~E,ll;OBaHKf! Ror6

p 6HTHOrO TOpM03Horo Hany~eHWI l103HTPOHOB C 3HepI'R6~ 10 f'.:lB rrpR !IX 

,Jl;BIDKemm no,ll; MaJIHMH yr~ru.m R MOCKOCTH (no) KpMCTaMa Kpel.1HRR: TM

~O, 113 MKM. H6KOTOP~6 rrpe.D;B8pHTarrbIlli6 pe3y~T8TH ony6~oBaHH 

B 6 . 3Rcnepm~6HTanbHaf! YCTaHOBRa II ea XapaKTeplICTKKR rrp6~CTaBn6Illi 
B 17/, Pa3pemeHHe YCTaHOBIGI no yrJIY Bn8Ta ~aCTHU B KpHCT8JLJl COCTaB

JlJUIO OKO~O 7 MKpa.D;, no yrJIY ~~eTa - ORMO 30 MKpa.D;. MMny~c pacC6

RHHHX n03HTpoHOB Onpe~6JlJUICf! no OT~OH6HHD HX Tpa6KTopH! B aHanHSH

py1OIll6M MBI'HHT6 C T01ffiOCTJ,JO He xyJK6 I %. )J.nR WleHTHifJRR8.I.tIUl ~CTID.\ 

HCnanD30BanHCh ~epeHKoBOKH6 C~8T~1GI nonHoro nor~OmeHHf! C p~aTopa

Mil H3 cBMHUoBoro CT6Kna. 3HeprKf! r -KBaHTOB H3Mep~acb c~

UHOHH!iM ,!{8T6KTOPOM Ha OCHOB6 KpHCTa.JIJJa Cd:J ( Tf. ). Cpe,nn6KBa.JUlaTHtI

HaH OlJlK6Ka B 1I3Mepemm: 3Hepnm t -KBaHTOB B 06JIaCTH 100 MaB c o

CT~ OKMO I %. AnepTypa KonRHMaTOpa (80 x 80 MMf ), pacnMoxeB

Horo nepe~ r -CneKTpOM6TPOM, n03BOJIJUIa H3M8PfITh H~6HHe B rrpe
,!{6JIaX :t I Mpa.D;. ITy~OK n03HTpOHOB C HMnyn COM 10 I':3B/c, C m.my~Cmn.t 

pas6pocOM OKMO 1 ,3 % HM6~ npHM6Cl> a.D;POHOB He 6Mee 0,5 %. KPHCTM 

~orpacInJtr6 CIC/Ie OCH II TIJIOC KOCTH H,ll;6HTKijlm:nq>OB8J1l!C}' no MaKCHMYMBM BIlXo

.na r -KBaHTOlI rrpH BpaIDeHml RPHCTaJIJIa B roHHOMeTP8. IIPH o 6pa6oTRe 

l\8HHIlX OT6HPa;m:Ch C06IlTKfI, B ROTOpllX 3apeI'RCTpHpOBBH r - KBaH'l' 0 

SHOprHeit BHUlO 5 MaB. Tpe6oBaJIocl>, 'llTo61:1 npO~0JD!8HBO Bxo,nnor o TpeRa 

'UlO~ noIlB,lt8Jlo B aII6PTYPY KonRHMaTOpa., a TaRllO 'llTo6a oyt.1MaPHaR 

3HeprBR r -KBaHTa H paoo6RHHoro n 0 3HTPOHa COOTBeTCTBOBana 3H6prBE 

nanamtoA 'UlOTm\J:l. Cne KTpanbHaH M OTHOCTl> H3JIY'leHHli , KaR H 3aBHCH

MOOn. 'JHCJJB H3JIY~6HHJIX r -KBaRTOB OT OpH6HTarnm, HOPMl!pOBaIDl Ha 

O,lOilH nsnanqz!t nOSHTpOB H UOp8C'D!TaHI:I Ha TOJI1I1HRY Jq)lIC'I'aJrJIB 1 0M. Jl,lJS 
STor o B 'JHeno nepB~ l103BTpOHOB BHOOBJIaCh nOrrpaBRa Ha r60M6 TpH

~eClOJe 06P6 3aHlI1l, a B 'JHC~O 3aperHCTPHpOB~ x: - KBaHTO.!. - H!i. s qr. 



(.PeI<TRBllOCT)' BOCO TaHOBJI8Hml TI>61(OB co6Hm H HB. aqifJ8KTlIBHOOTE. 't" 
Cn8KTp OM6Tpa, CBR3aHRylO C MDPTBliM Bp8M8H8M ero Bp8M6HHor o TpaKTa . 

KPUCTaJIJI' 6NJr OPU6HTHpOBaH MOOI<OC TL lD (n o) napaJIJrem,no JIaIIpaBJI8mm 

nytma . YrOJr M8Br.n;Y ny'lROM H OO},» <III > Iq)llOT8.JLJI8 OOOTaBJmJr OI(OJrO 

0,5 rpa.ztYca. 

Ha p HC. I rtpe.u;cTaB..l18IID 3aDHOHMOCTR tIl10JID H3JlY'I8mwx r -I<DaHTOB 

OT y rJIB. BJleTa Il0 3HTPOHOB B IS:PHOTaJIJI OTII00nT8JrDil0 KPHOT6.!iJrOrpaijMqS

CKOf{ MOCKOCTH (ITO). 1Ia. pnoYHKo crrpaBa yKa.3aHH ID'ITeJlB6.llll aHOpnm 

r -KBaRTOB (MaD) . IlYHKTMpHllMH JmImfIMH rrpKBe,nsIru BRBJI'OI'H'lllUS 38BH

CBMOCTIf, Ilo.ny'l8mlh'S C HcnO.IIL30BaI..l.IleM B.IIDdKIrn:oBoH l4mIJeHR. B IDlTSpBaJIB 

aHeprmt 10-80 MaB MaKCHM;yM BUXO.na r -T<IlaHTOB COOTB8ToTByeT yI'JraM 

M e Ta Il03HTPOHOB B rrpe,neJI8.X yrJIB. JIUJl;Il;xnp.ua, KOTOpllM B HanIeM CJIY'I8S 

rrpHM8p HO paB8H 65 MKPM. IlpH ynoJlH'{8HlllI :mopI'lm Y -RBaHTOB MaKCH

MYM lIX BUXOM OIJpB,IlBJUI6TC.fJ Rorep8HTIIllM TOPM0 31WM H3JJy'lOI-rn:OM B' CM6U(a

eTOR B CTOPOHY 6 0nbWHX yrJrOB. 

.....o 
10- 110 PHc . I . Paorrpo.noJreHll8 'Ill0JIB. r -KBaHTOB 

01 . J\JlJI pa3./lK'lHID( .In1aTIa30HOB 3116pnm B 38

~- -',"- • BIlOlIMOCTlt OT yrJIa BJIeTa n03RTPOHOB. 

UHIPP8MH YRB.3aH1i rpaHID.\U 3HOpr 6Tlf11e CKHX " 6
I. t t, 41100-,00... . ~ana30HOB (MaB). 
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 PKc . 2. 3amJoHMocn ops.lQls KBa,lIJlaTll'nlHX 

"+1" ..",, / \' I" sHa'leHKA y rJroB paoce.fJHH.fJ n03RTPOHOB B 
I '1'1/11-- -- - -Itt ----- ~'~'ij 

KP8MHHK TonmHHoa 113 MKM 0'1' OPHSHTBUHB 
'&00-2000 

nos wrp oHOB OTlIOOHT6JI!>HO IlJrOCKOCTlI (H o). 
-800 - 400 .. 00 800 

en ,.....;J 

Ha pRO. 2 upe,u;CTaBJIeHN ope,ItHs:rma,u;pa'I'HlJBllS 3H81:!OHM yrJlOB p aoOaJi

HM nOSRTpoHOB B IqlROTaM6 B SB.BHCHMOOTR OT me Op.u8 HT!UtIm OTHoom sm.

HO IIJIOCKOCTlt (no) . TeMi:!NMK TO'lltaMH n OKa.3 8/ru yrJnl paOCBJIHWI l!.3JIy'l1I[B

IlIHX n03ltTpoHOB, OB6TJIlD;Tl!! - ItS lJ 3JIY'lKBIIIHX. B 060lIX c JIY1UUIX yrJIN pao 
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C8HHBH nOSHTpOHOB HM6IDT MaKCHMyMH rrpH yr~ax BJreTa B !<pHCTaJIJr, 6nB'3

KHX K yrJIY .1ImI,I(:xaPM,H IJp6BHUIaIOT IIpHMepHO B .@B. pasa yr;ru paC08mmJ1 

Ha aMO~O~ MHm6HR. 

He pHC.3-S IIp6~CTaBJI6HN 3B.BHCHMOCTH cnSKTpaRbHo! nnOTHOCTH R3

JIY'l6HB1l OT BH8prom! Ir - RBBRTOB .IVIII pa3.7IIMl:WX .n;Rana30HOB yrJrOB M e Ta 

~aCTHQ OTHOOHT~HO nnOOKOOTR (110) . MHTepBanH yrJroB BJre Ta (MKPa.n) 
YKa.3ElHH Ha puoyYma.X CIIp8.B8.. Ha p HO. 3 nyHKTMpHafI KPKBaJI rrp8~CTaBJIR:eT 

p6SYJrl>Ta TN pa01:(8T8 cn6K~HO~ nnOTHOOTH H3JrY1:(8HBH no T80PKH KTH 
(OM., HarrpHM8p, o6sop /3 ) 'la,c~eT jPORSBO,IlWIOSI n o JJ;B~t8TO,llIIKaM, 
H3JIOl!t6RBHM COOTBeTCTBeHHO B 8 H /9 . IIpe,llJIolKeHHaJI B 9 !1pOI.t6.IlYPa 

paO'l8Ta TP66ye T Oym80TB8HHO M6HLmHX 3aTpaT MamHHHoro BP8M8HR. ~3 

OpaBH6RIDr T8 0pKlil a 8KOn8pHM8HTOM mt,nH0, 'lT0 npH yrJlax MeTa n03KTpo

HOB B np6,1leJI8.X yrJla JImotxap.na T80p8TH'lOOKaH KPKBaR Ra1:(eCTB8HHO OT

Jmtm6TOSI OT 8KOIlepRMeHTaJrDIruX MHHNX . 
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PHO. 3. CIJe KTJl8.1Il>HaR IIJIOTHOCn PHO. 4. To 118, 'iTO ItS pHO. 3 • 
HSJJyti8Hl'U1 B S8BHOlDlOCTlJ OT SHSp- CnJiODlHOtt .JIBHlIsl n0l<838H pesym.

I'mJ r -KB8HTOB .MR pa9JIW<JHIfX TaT pao~eTa onel<TpaJIl>Hol UJrOT

yrnOB BJreT8 noS1!TpOHOB B KPRO BOOTH KTH, Dony'lSHHHI npR YlieTS 

TMJI OTHOOHTSJIl>HO IJ.1IOCKOOTR 9l<OnSpHMeHTaJIl>1DlX SH8118Rd yr
(lID). I'paHm:nl yrJloBlix HHTePB8- JrOB MIloroKPllTHOl'O paOCSSDmII, 

JlOB (MKJl8,It) yxa8aHH ~ nyHKTHJl1Io! mnmd - peSYJrDTBT 

OIlpaB8. IIyHK'l'HPHaR JIHHBJl- paOlieTS 0 yrJl8MH MHorOKP8THoro 

pac0eJDllM , Onp6,1l6JreHHlilom Tax Jlte,pe3y.nbTST pSC1:(eTa no TSOpHH KTM. 
ItaK ~ &lopqmott MlllII8liH. 

Ha pHO. 4 olJ.1IomHol JrHHHsA npe,u;oTaRneH paOlieT onsKTpaJrAHoA UJrOT

HOCTlJ KTH, DOJ'lY'leSHHA IlJlB yqeTS BKODSpm.f8HTam.HIlX SR8QsHd YI'JrOB 

MIloroJql8THoro paOO8.fJHliUl (OM. PHo. 2). nymcTIIpHOft mnmsft - p8ayJILTST 

pao'l8TB 0 YI'JJ8JG! MHOl'OKpaTHoro paOOSJlHlM, onpelle.rreHHl:lMl! Tax 118,RaX .wr.R 

aMOPIsoi MmDSHH. Bll.nHo, 'iTO B nSpBOM oJIY'lBe oor MORS pac~eTHl:lX SHa
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1:I6mrn: C 3KCn6pMMeHTOM H6CKOJIbKO JIY"llII6. 9KcnepHM6HTa.JThHN6 3Ha'l6HRH 
Cn6KTparrbHOl! nnOTHOCTR KTM ~ yr~oB OpH6HTauHR n03RTpOHOB B HHT6p
BaJIax 70-80 MKP8,U (pHC .4AJ 11 8.0-100 MKpa;n (pHC. 4E) B 1!H3K03Hepr6
TJ:rtlHOil: "!aCTH cn6KTpa Ha 20-30 %OOJIbm6 TeOp6Tlf'IeCIDIX, 'lTO, Il(}-Bn,n;H
MO~, CBH3aHO C BRJI8,UOM B 3KCrrSpl'lM6HTBJII,IDle ,n:aHffile R3J!y"IeHIDi H8,U
6ap:06pHllx "!aOTID:( H RSJIy'l:6HR1i 'lB.CTRlI, 3rurna"I6Hl1llX B pe!mM KaHB.1IKpO

BaHRff noc~e n6pepacceRHRH . YKa3aHH06 rrp6Bffia6HR6 3KCnepKM6HTBJII,HHX 
,n:aHHHX ~ paC1:I8THHMH rrpoc~e~eTCR ,n:o 3Ha'leHHtt yr~oB ~eTa "IaCT~ 
B KpRCTaJI.."I, TIpKMepHo paBHHX .n:BYM yrJIaM .Jllnwcap.na (pRc. 5A-5I'). I1pR 
yr~ opHeHT~ Il03HTPOHOB, OOJIbmHX ,n:Byx yr~OB ]HH,n:xap~ (pHc.5B-5~. 
pHC. 6},paC'l8T IlO TeOpRH KTM xopomo cor~acyeTCR ~ 8KCIlepKMeHTanbHHMH 
;uaHHI:lMH • 
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PRC. 5. To :ze, '<ITO Ha pRO. 3, 
;!WI n03llTpOllOB c yrJIaNH :wre
Ta B KPHCT~, KOTopHe o~e 
yr~a lli!H,lI;xap.na. 
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PRo. 6. To :!te, 'ITO Ha pHe . 3, .IWI • nH---rnl Hr' • i)rr-I 

nOSHTpOHOB C OORblliRMH yr~ ~eTa I 
o 1000 2 000 3000 

E r [M:tBIB KpHCTaJlJI. 

B 38KJI1)"IeHH6 BBTO:pH BHpaJtam 6Jraro.napHOC'l'I> B.A.MalmIeelJY 38 Ile
~63HHe 06cy~6HKH H nOMOmD TIpK rrpOB6~6HRH qzaneHHHX pac~eTOB. 
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