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BBe,yeHHe 

!IpOBe~elll1'8 ITOJIHOrO Kl-1H8M8Tl1'tl8CKOrO 8H8Jll1'38 Hi'.\8pHblX peaK­

I.J;Mtt, rrpoTeKaiOw,Mx B nysblpbKOBoiA rmuepe, B sHatlilT8Jil>Hoiti Mepe aa­

Bl1'CI<IT OT B03MOJKHOCTM M~8HTvlifJMK8I.J;l1'11' 't -I\B8HTJB 11' TI 0-M830HOB. 

C y:senMtleHMeM aHepa1iA B3811'Mo~etl.cTBYJOll\l1'X tiaCTl1J; tll1CJIO po~aeMblX 

TI 0-Me3 OHOB p8CT8T. Harrp11M8 p, 3KCTpanoJllllpyH ~a tfH!i6, npMBe~eHHHe 

B pa6oTe/I/, MOJKHO !10Ka3aTb, tlTO !1pl1' B3811'MO~e ~CTBHHX !1pOTOHOB 

C 3Hepr!1et1. OKOJIO 70 raB C !1pOTOHaMl1 MMrneHl1' o6paayroTCH COOWTl1ff 

- 3 • .Li.JIH aHaJIM3a 

TaKMX co6blTMiA Heo6xo~HMbl ~eTeKTOpbl ,c 6oJ!brnol1 3:J.xJ)eKTl1BHOCTbiO 

KOHBepTl1PYill!IH8 O -KBaHTb!. 0.I(HHM H3 TaKI'X .n;eTeKTopOB 

MOlK8T 6b!Th COCTaBHaR H80H-BO.I(OpO.I(HaR !1)3b!phKOBaR 

K8Mepa, pac50tll1'W 001>8M KOTOpO~i COCT01lT 113 !J.BYX :130JII1pOb8HHbiX 

.npyr OT .npyra oonacTeiA: o6naCT1l M.I1W8Hl1', aanoJJHReMo~i li\MJJ;I:U1M Bo:n;opo­

.1.\0M II!Jll1 .l\8MT8pV18M,l1 OOJI8CTIII IWHB8pCIIIM 0 -I\B8HTOB, 33I10Jl!Iff8MOL1 

CM8C:OIO lK1l~KMX BOJiOpO;:(a M H80Ha (CM.pl1C.I ). fO,I(06HOe p83)ieJieHHe 

pa6otiero o6:oe Ma nya n!pbKOBoii KaMe pw Jiytirne Bl :ero cnoco6cT-

ByeT !1pOB8!J.8HMJO ITOJii!OrO Kl1H8i.l8TMl!8CKOrO 8H8JW38 HL\8p!ih!X peaKI.J;MW. 

i3 C8MOM J.\8JI8, T8K8l1 11J3b!p:OKOB8fl Ita/.l8pa COBM8iL38T B ce6e !J.OCTOMH­

CTBa ITY3b!p:OKOBblX K3!.1ep t,Byx. T vll10B: r.:v1.'\KOBO.l(OI-J,ilHhlX, KOTOpol8 HB-

JIR!ilTCff H811'JIY4:lliV1Mll MHW8HIDm JlJiff H3Y4:8Ili1R B3311iJOJ.18iiCTB'lff. rren-

BH'IHb!X tiaCTHU C ITpOTOHaMH; KaMep C THlK8Jlb!MH E~.I(KOCTHMM, 

KOTOpb!e RBJIRDTCR XOpOWHMM .I(8T8KTOpaMH ~-KBaHrOB. 
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PMc. I. CXtM8 pa6oqero o6~eua COCTSBHOa H60H-BO~OpO~HOa 

ny2upDKOBoa Kauepu. 
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EJIH30CTL repMo,n:HHaMHtleCKHX xapaKTepHcTHK 3dJiacre~ tlYBCTBH­

TeJILHOCTH XH.D:KHX BO,n:opo,n:a H HeOHa RBJIReTCR HeCOMHeHHUM npeHMy~e-

CTBOM paccuarpHBaeuo~ KaMep~ rrepe,n: nponaHoB~MH ny3~pLKOB~H 

KaMepaMH, BHyTpb KOTOp~X BBO.D:HTCR ZH,n:KOBO,n:OpO,n:HaR MHWeHb. 

BnepB~e BOSM~HOCTL TIOJIY1.l8HHR TpeKOB B CMeCH XH~HX BO~O-

p o,n:a 11 He OHa d~Jia !1 OKa3aHa ilpoy,n:eJIJIOM Ha 20-,n: J~LIOB 0~ I1Y3b!phr.: CB 0!1 

KaMepe/2/. l1o3;~Hee sKcrrepHMeHT 6~JI rrocraBJie -I Ha UO-,n:ll~Mo-

BoA I1Y3UphKOBOA KaMepe/J/. 

TI ~£5!/ HCIT!Uamr H80H-BO.ltOpO,n:H~e I1Y3~phKOB.re KaMepbl,IIpMtleM 

B padoTe/4/ B KatleCTBe Ml1WeHM 11CI10Jib30BaJICR %1.D:KH!J BO.JtOpO,n: ,a 

B padoTe / 5/ -XH~H!J lt8~TepHM. Oele MMllleHH ,a TaKllt~ HeOH-BO.JtOpO.ltHaR 

CM8Cb dh!JIH 1iYBCTBHT8JihHhl K H3JIY1.l8Hl1JJ,H TpeKH ,oelpa30BaHHble B HHX, 

y,n:anoch ccpororpaqmpoBaTL .n:ocTaTOtlHO qeTKO. 

TaKHM oelpa30M ,HM8JJ!I\118CR K HaCTORtqeMy Bpe:wteH>r paCOTbl ITOKa:m-

BaJJT He TOJlbKO BOSMOXHOCTb l1CIIOJ!b30BaHHR H80H-BO,n:OpO,n:HOR CMeCH B 

ny3b!pbKOBbiX Ka.MepaX,HO TaKXe VI B03MOllHOCTb KOHCTpyKTHBHOrO HCI10JI-

ll811HR COCTaBHOl1 KaMephl. 

H;rxe paccuarpHBallTCR 3qxpeKTHBHOCTH perHCTpanMH Bh!COK03Hepre-

THtlHhiX TI 0-Me30HOE B COCTaBHh!X KaMepax npH OTCYTCTBHH (§I) H HaJIH-

I.lHH(§2) MeTaJIJIHtl8CKO~ TIJiaCTHHN B OCJlaCTH KOfB8pC~H1 0 -KBaHTOB. 

PactteTbl rrpoBO.D:HJII1Cb de3 ytteTa yrJIOBOro pacrrpE,JteJieHHR TI 0
-Me30HOB, 

ttTO onpaB,n;~BaeTCR TeM,ttTO I1pO.D:J:Cl'bl a,n;epHUX pEaKI.{HR I1pH 3HeprHRX 

~ 70 r3B Cly,n;yT OTJIHI.laTbCR pe3KOI1 Hai1paB18HHOCTbll Brrepe,n;. 

OlllHCKH orrpe.JteJieHHR HMITYJibCOB n2Me30HOB npliOJJHl 8HHO paCCMOTpeHbl 

B §J. 
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~;. I· ~11£!::!!!BII.Q 2!b_..J?~r:.~~!l?.S!-!:!!:!!:L Q0
- _M.§2~QJa __ ~_£Q.S:@.!Ei.Q.fi 

_.t!~Q!J ::!? 28212!28!1 o n __ f!~E!12.£~~.!L2illlfi!f 

'1CITOJ!b30Balli18 IICOH-BO.I\O)JOJ(!!Ofi CMCCH B COCTCL!llliJX ITY~~L'Iibl' 0-

Bl:.!X !·i.UWpUX OOb.fl~fl.fiCTO.fl IIC TOJ!b.f:O dl!M~iOCl'hiO Xc.tpaJTCp>!C'J:IJI; Od-

MlCTCH liYBCTB~TeJ hHOCT~ F l13l!~1 t!CllfW ., ii,li,J.~!X H80Ha H RO,!(OfOJJ.it, 

HO :; l!aJIOCT h'J J!il ~l!F\I.;:·omrol1 ,IJ;JI!m!C CM8Cll. ~~aBHCY!MQC_ b p11.,U:11CJ!\i10fl-

l!Oi1 .nn:11:L~ ct:ecr1 \!:,l.':t:VlX :reo::c. '! BO.U:O)'O.Jl.iJ. Xo OT :.:ol!il}.'HOI1 

i'O'il\CiiTJ.>·'1I.; 1lH HCOH l C ;Ve (HOJI. '\ lliHliiP.Jl.ClW !iii IJiiC. ;>. :;paBH 11T'?iib!.O 

I:OrO BO,U:Opo;n:a. Ilan !!UlCj), paJ(llCJ.Ul·:Ofil-li:l . .fl J(Jl!HW. CI!CCH C !IO.'lHIJHOl: 

YOHU8HTpal~118ii HCO fFl. C N'e(fWJI.) , jVlfJ!oO~i I'::;6,cocTaB.JIJ'JCT 20~, C:A , 

a c CNe(MOJI.),pamotl 3~,- 104 eM. (CpaBH~M c pa,JIJW.l~~oHHoi1 )lJI~Ho>-i 

nponaHa, KOTopa.fl piCBHa llLJ eM). 

Pa.J!)1aUl10HHa.fl ~Jil1Ha cMecli orrpe.n;eJII!.JiaC'> rro c!:opMyJie: 

~ = X..veX# /(ttt /1e -r X,.ve p,.,,), (I) 

T'.J;e XH •r ~e-pa.nna momme ,!!JI!1Hbl qt~cToro Bo.nopo.rr.a 11 HCOHa, a 

Plf 11 p~-Mx BecJnue xom~eHTpaW'!~. 

Pa.n:HaUl10HHa.fl n:mwa q11cTo.l'! JWMrroueir::u onpe.n.eJI.RJiacb :10 i; o;--

,,yJie /10/. 

X- 1:-2:. ;v' z(Z,.~)te21!rz_(!f'J/z1Vjli ... 41fpz. fj 
;~:;. /I <'2' . (2) 

5 ..ve =I , 30 11 

!\;1SJ ra C\jeTa ITJIOTHO ~TJ1 cMe 011: BOCl!OJ!b30Ba.JIHCh Ilpl16JII1~8l!HOH 

qopHyJioi1 /III 

2 

Jo = ~ o_ C."- -t- 2j) c. c.z. 
C. I'/ /::-I /' £ .. /2 / ' 

r.n.e 
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ftr w C 1 { jl '-1 61..) - IIJIOTHOCTb >!: MOJI.RpHa.f! KOHUeHTpaUH.f! 

HeOHa (BOAOpO~a) B CMeCH, 

rimKe rJLi pGCCM )'1'j)l1!.1 COCTaBHbi8 l\8M8 j)bl C .'.(l13!,IGT i<1Ml1 5 

4,25 l1 3,'1 M, Y.T) COOTH8TCTll.Y8'l' pG:Oi.iCjJa;,l Tpex ;,;}J,L(lWBO,l.(OpOAHUX 

rry3Li]J:&KOil:Jx :~Jr.;ep, rrpoc ::TiipyenulX IJ HDCTOHu;ee B!Je:.Jii Jl P~<CJjl!JliHJJX 

/ G 'i J/ 
na6oparop~nx ' ' • 

ynenYJtiemw l;u.,:.l8!JOJ l.lVi',!CHH npViBO,LJ;:·!T lC no.JpacTamJJO Y.ncna co­

y~apeHHi! Ha DO;~opo,rp l.!J\J..8ri!J, HO ITC;ll 3'1'0!.' J!·Jeli:o .. a!;TCH !JcLci.H~pLl 

o0,;ac'l.'ll ,L(U'rCKT:!~JOB 3lH1ll li 0
- .. ICoOl!JB, CJW. ~ouareJ;:&uo, y:.ieii:&uae·rcR 

3'jjl1JCRTviBllOC'~':& nx I!n,L-;crvauvll1. iio3TOIJY ,(Jill cccTan::ot; !W~,Jllflbl 

CJi!iCCTBJCT Of1T'H'.aJ1~HOC COOTJIO:~emre p3<;J.JCpOB ec ll8CTC~i. 

Orrpe~eJIHM ,nOJIXl ::oClhiTH£1, OClpa30BaHHhlX B oCiJiaCT!I MHllleHH,,nJI.R KO­

TOpllX BCe I1°-l.!e30H:I ~e_reKrvrpyJOTC.f! B OCiJiaCTll: CMeCH (HJIH KpaTKO: 

11 ;\0C'EOL;l!C'rllO r\Cl!:l8p.I 11j /ll/ 1 C< f'Tf'eTCTBE"JlHI 1 '1;JII'1 ? If J 7TJMe8L!!(.<P,: 

IVy= d-·lve-~3M.!;._expf~J7 (5) 
Z-v(C?yJ.) ! I .9,\'., J 

1\/ = cl- l_,ve · tlf3M. /(_ e-Y'I_,::, :7t"A/eJ] 6 
( 6) 

6 fh'(coy~.)L --- c ~ , 
I', (8 J -,\r::Jr;;C'c'P ~0 CTC..i Dd OL i\i.J:,!Gp;i, t #e - /(JJ\ll!Cl OUJWCTH 

;wHB81JCI'il'l ~ -lOla i'J?Oll, /!. w3 u.- ;\JL.ll3 "J']~Cl\8 3.:C;\Tfl0lia ,l\)1l1 

IllJOJJC,{\C!HlH ~J3t.i8j!CJid·i, t:H (coy~.) - CtJ0/~HHf! ,c;JEH!8 )!;;,C;llib!X 

C 'l'OJ!l\l!Ol:Ci!V:ii, 

B pac4eTax ;,u nonoi'CJll~I l. mM. = U ,5 ,,i. ,i.\ei.1c'l.'Bl'JTeJr:&Ho, 

!IpH ·:~myn:&ce :JJ!Gl\T~OHa dJ I'a:B/C, OllHlOICe H3iA8!)81ll1H IWOJ!,llllH8T 

2UU t:J\ l! Ha!lpHLCHHJCTl1 ;.iG llliTIIOI'O flUJffi 30 i(!'C OIITV!i.~aJibHaf! 

,:.~Jr:.rHa ll3Icrepemlli rp.nwn pmma 52 c1.1. Cpe;~HHH ;(Jl!lHa f!.L(CPHDIX 

C'l' ommoneHH~\ B~IY.V:c JffiJiacb no 'iJO prAy JIC, 3ak'!ucr:sonamwi1 v.a pa6oTr/? I 
H panHa: 1 H (coy.n) = 4 ,:::..> !J-



onnn.!aJibHNe 3HaqeHIHI ,II;JI~H oOnacre« KOHBepcJm ,JtJia: rpex paccuar­

pHBaeMHX Kli.Mep r!pH pli3Jil'.[qHI>IX KOHIJ;eHTpli!UfHX HeOHl. B Cll9CH. 3a.Tell 

BH4~CJIHM Bepoa:THOCTH perHCTpliD;H~ 2 ~ J fi0-Ke31lli0B H BeJIH-

41fHH NlfH Jl/6,cooTBeTCTBYil~He auu ,nJIHHa.M. Pes~·ni>TaTH pacqe-

Ta ripHBe,neHH Ha pHC. Ja ,ltJIH CJiyqag C 2 IT2ue30HaKH H Hli 
0 

PHC. J() c TpeMR !I -Me30HaMH. ]JUI perHCT]laD;HH 2 rro-ue-

30HOB C BepORTHOCTbll 8Q% OITTHKaJ!bHNe 

KOHBepCHH (06JiaCTH KHmeHH) paBHH 1,8 

3HaqeHHH pa3MepOB 06JiaCTH 

1,5 H ::,3 M (2,7 

2,25 H 1,9 K) COOTBeTCTBeHHO ,ltJIR KliKep C pa3KepaKH 5 

~,25 H 3,7 M. ITpH 3TOM MOJIRpHaa: KOHIJ;eHTpaD;HH HeOHa COOTBeT­

CTBeHHO paBHa 58 ;64 H 75'/;. O,nHaKO TaKHe BHCOIUe KOHIJ;eHTpaD;HR 

HeoHa npHBe,nyr K OOJibmHM omH6KaK onpe.neneHHR iMnynbca rr0-ue-

30Ha.HanpHMep, ecJIH cqHTaTb,qTo cpe,nHeKBa,npaTHq~aR OmH0Ka 

Onpe,neJieH~R KOOp,lt~HaT T04eK B Klillepe paBHa 20C MK, TO npH 

Hanpa:zeHHOCT~ MlirH~THOrO riOJIR 30 KrC H npH YKa3aHHNX BHme 

3HaqeHHRX BepORTHOCTH perHCTpaD;HH 2 IT0-:ue30HOB,I0-ue30H c HKITYJib­

COll 20 r3B/C dy,neT ~eHTH¢HUHpOBaTbCR C OTHOCHTlJlbHOR OWHdKOR HM-
riYJibCa, paBHO~ 31% B 5-MeTpOBOR Kauepe,JJ% B 4,25-KeTpOBOR Kaue-

pe H 38%- B 3,7-MeTpOBOR KaMepe.(pHc.7). 

PaccuoTpHK1 HaCKOJibKO pasJI~qamrca: Bepoa:TH<CTH perHCTpaUHH 

2(3) IT0-Me30HOB W 4 ( W 6) B TpeX Kallepax, HMell~HX 

O,IU!HaKOBYil xoaueHTpa!Ufll HeoHa t Ne .rrycn C~e(MOJia:p) = 40%. 

TOr,lla vJ 4= 66 i 58 j 51'/;, a h/6= 62 j 53 H 45 'f; C OOTBeT-

CTBeHHO ,llJIR KaMep C 

J, 7 M. Bo BCeX KaMepax 

y 
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Ha O~HHaKOBa,H B cnyqae, KOr~a HMITYHbC TI0 -Me30Ha paBCH 20 f3B/C, 

ORa ~OCTHraeT 24%, 

U ~OCTOHHCTBC.X Ka.Mep pa3HHX pa3M8pOB MOliLHO cy~HTb ITO KpHBHM 

N
4 

H /\1
6

(cM. pHc. 3a H 36), B cocTaBHHX KaMepax c ~HaMerpaMH 5 ; 

4, 25 H 3, 7M !1pli1 AiOH.HpHOit KOHU8HTpaUHH H80Ha B CU8CH 40% ITOHyqaeM, 

cooTBeTcTBeHHo, c;e~yDI.lllile 3HaqeHli1.H nenHqHHii N 
4 
(~): o, 35; 

0,23 H 0,17 (U,29; U,l9 H U,I2). TipH 3TOM Ol1TKMaHbHii8 ~HHH!i odnaC-

TH MHW8HH C TQqi~U 3p8HH.ff perHCTpaUHU ~Byx (rpex) IT0
-MC30HOB paB-

HRDTC.H, COOTB8TCTJ.8~IHO, 2,25 j 1,73 H 1,38 M (2 j 1,5 H I,2M), 

T ,eo pa3M8pii odnac:TH Ml'llll8HH M8HbW8 ITOROBHH!i ~HaM8Tpa COCTaBHOit 

Ka.Mepii. 

§ 2. 3qxpeJ:THBHOCTb pencrpaun.r II0-Me30HOB 

~ aBHOtl H80H-BO~OpO~l!OH l1Y3iipbKOBOi1 

~.Mepe c MerannHqecKon rrnacnmKon 

KaK diino no .a3aHo Bwue, ~HR pen!cTpaUHH c B!lCOKOii 3qxp8KTHB­

nocTbiO IT
0

-M830Ha llO d -KBaHTaM paCITa.Aa,B COCTaBHHX KaMepax 

HCOdXO~HMii CMCC¥1 J:H~KMX H80Ha ¥1 BO,II;OpO,II;a C dORblllOfi KOHU8HTpaunett 

H80Ha. 0,II;HaKO UCIIORb30BaH11C H80H-BO~OpO,II;H01t CM8CH C Bh!COKIUJ CO­

,n;eplltaHvi8M HeoHa c·mpmceHo c pR~OM rpy~Hocren: 

I. Crelllm, pa3~enmomaa odnacnt Ul'llll8HH H KOHBepcHH 

V - vBaHTOB
7 

-< * -< -< rt> 0 A '~ORJiLHa uiiTb rrpo3paqHO.-I, 'UOuii MOXH 0 uWIO Y!OTO-
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:ull-\Y!OiliiblMVl CBOHCTB81Jl1. C };OCTOM lWHCI,CHTp3ll),Jl1 HCt)!-18 B CMUC1l 

C'l'8HOBiflTCH T 1JjJ~Hee COBMec•rJ.1Th 3TH 'l'jJl-OOB8l!HR. 

2. ToliHOCTI> onpe.L(eJI6!H1H ::MrryJL&ca ll 0
-Me3oaa < yneJH1liCHli1eM 

KUdl-\CilT1J3l\l1v; l1COH8 yxy.ll,JWCTCR • 

.U,O l!CJC'l'0Rul6I'O Bfl6MCHI1 B COCT8BHOti l\BMCpe i'Cf OJI.b30B8Jl3Ch 

HeuH-BO,L\01JO,iLH3R C~!eCh C MOJ!H 1JHOti lWHi-\CH'l'p8l-\:H:JVI HC0!-!8 OKOJIO 15;/4/. 

PaAHCJUI-lOHHoi! ,:;JIV.Ha T31Wii Cl.Jecn pcnma 2(J5 CM. J!o3'l o;,iy /-\JIH IWHBep­

cnn ~cex K -1\BaHTOB OT pocrraAa I ,2 ,3 d0
-I.·Je3 oHoB c BepoSITHOCTbK> 

pacrra~a, HaiTpHMep, oO%, HJEH~ COCTaBHUe KaMep~ C pa3MepaMH 

6,8 ; 8,4 VI 10,2 hl COOTBeTCTBeHHO. U~HQKO rrp! KOHL-\6HTpa-

l.\l1HX HeoHa, t·wHaLmoro CioJinwnx I5)b,Yl-\OBJieTBOPl1Th y W33HHoll 

BepORTHOCTliJ MO:o\HO lil B K8Mepax C pa;J:.Iep3M!il IJ6llbW6 ,IJI!IJ ITOPHJ-\l\8 

5 M. ,i.(J"lf! 3TOI'O 13 06'be!J Cl.leCV. Hy.::HO BBCCT!1 i~6T8;1./l;,p:eci\J!0 IIJ18CT11H­

Ky H8 H6KOTOpOM paCCTORHl1!1 OT J8,iLHeti CTCHK!1 K3L!Cp!., iiOTOjJOC 

OITpe,n;eJ1ff6TCR ,l.l,IDJHOti TpeKOB Y:8CTliJl.J,, Ht300XO/-\l'liJ01i 7\JL< 1T[JOB8.l.l,6!Hiff 

yrJIObdX l13M8p6HVI1i. ilonepel!HLI8 [J3.·;MCpb1 ll!!::JCTV!HLJ Ol1}8J~CJIHIOTCR 

c Y'IeTOM H8!16onee nepofi'I'H~rx yrJJOB ,,:.t;w•ra ll0 -,.Je<JOHCB, a 

TOJ1UjHH8 ee - B61)0HTHOCTb!O l\OHJJ8pCI1!1 t -K;i8llTOB. 

CxeMa }Ja6oY:ero od'Be~t:a paccu3TPl1JJo0tiJOli I<atJepbl ITJdiBe,c~eHa Ha 

pHc. I, r;-\e I - o0J;acu MliJtlieHI1; II - oc.i.:acTb ClJeCI1 :cJ,n;Imx 

BO.L\Opo,n;a v. HeoHa; III - MerannVIY:BcKaR rrnacTMHa; lY- Manna}Jo­

B3R ITJl6tiK8; Y - BXO.L(HOe OKHO 4JlH ITj-ii\OBhlX l!8CT!IJU; .'I - CT6HK8 

K8M6ph!. 

I3 



Taxaa KOU6HHaqrR CM8CH K IIRaCTHHH HaKnyqmKU o0pa30U OTBe­

qaeT KHH8UaTHqeCKHU OC06eHHOCTHU pacrra~a H oOHapyzeHHH TI 0-ue-

30Ha. ]{ellcTBHTenbHO, ~r.na onpe,lleReHHR 3Hepnm TI 0-MesoHa ,li;OctaToq­

HO H3UepKTb 3HeprKm OJlHOro H3 D -KBaHTOB pacna~a H yron pa3-

neTa 060HX J'-KDaHTOB, AHaROrHqHaa CHTYaUHH KueeT M8CTO H B 

cnyqae onpe~eJieliHR :mepnH 2-3 TI0 -Me3oHoB/I2/ • TaKHM 

oOpa3oM,JlRR onpe,~~;eJieHHH aHeprHK OJlHOro KJIK HeCKORbKHX TI 0-ue30HOB 

,llOCTaToqHo,qro6H XOTII 6H O,llHH ¥13 J'-KBaHTOB OT pacrra,lla Kall,li;OfO 

IT0-;t€30Ha KOHBepTHp OBaJICR B 06JiaCTH CJAeCH, OCTaJibHHe - B TIJiaCTHHKe, 

Tor.na npone,llypa onpe,lleJieHHH aHeprHH TI 0-uesoHOB Oy.neT cne~yDme«: 

l) B 00RaCTH CM8CH Mez,ny MHW8HbD H TIRaCTHHKOR H3M8pReTCR 

3HeprHR XOTR 0H O,llF oro H3 0 -KBaHTOB OT pacna,na KaX,llOfO IT 0-ue-

30Ha; 

2) B 00RaCTH CMeC~ ,llO H Sa TIJiaCTHHKOtt .113MepamTCH HanpaBJI8HHH 

BC8X j -KBaHTOB 

B COOTB8TCTBH~ C 3THM MH pacCqHTaJIK: 

I) Bepo.RTHOCTb KOHBE pc1ur xot.R OB o~Horo K3 0 -KBaHTOB QT 

pacna,na Kall,llOfO IT 0-Me30Ha(~eKTHBHOCTb OIIpe~eJieHHH 3HeprHK 

n°-Me30HOB) B oOnac;K cuecH uex.ny MHmeHbm 

qae pacrra,lla I ,2 H : IT0- M830HOB HMeeu: 

we: fr 2 '1 -. '12. 
J .2. 

'VI/~,2.,~= (2 c;-<JL} 
wc,Jw'= (2 9 -rJ 3

, 

H rmacTKHKolt. B cny-

(7) 
(8) 
(9) 

r.ne q = f -exp[- •ej(!9X,)j -BepO.RTHOCTb KOHBepC~IH O,li;HOrO 

c TORII\HHOR £ H pa,~~;l'!aUHOHHott ,li;JIHHOR X
0

• -KBaHTa 
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P11c. 4. 0aHMCHMOC1':b s!J)fPeKTHBHOCTH onpe~enemm sHeorHH I ,2 11 J 

II0 -Me3 OHOB ( CI1JlOWHbl6 Kpr.1Bbl6) 11 Hanpa::lJle tillf" Bb1Jl6T8 BC6X 

Q -KBaHTOB OT pacna,n;a I ,2 Ill J II0 -Me31 lHOB ( rryHKTVlpHb!e 

KpHBb16) OT TOJIU\HHbJ cpe,n;bl B pa~MaUHOHHh!X ~JlHHax. 

1:.1 



2) bepOH'rHO< T:O l\OHllBjJCIU1 BC8X O -KllBHTOB p8CTI8.,Z\3 

Jl0 -M830HOB B CM8t:VI C yqeTOM TIJiaCTV!HKVI ( 3l]}c.(:eKTVIBHOCT:O onpe;n;e­

JI8HV!ff uorrpaBne HVJJt ucex 'J -KGBH'l'OB ) • B cJiy'lae pa.CITa.z\OB 

l ,2 ~1 3 I1°-:.-:e30H·JlJ OHa paBHB, COOTBeTCTBeHHO, 

W HtJ 11p., /7<> - f/ 2. 
w If• •hp.,2r - r'~ 
-,;,ohp.,3r s 96. 

Pe3yn:oTaT!i Jac'leTa rrp11 :Je.?J;8Hhl Ha pV!c. 4. 

(IO) 
(II) 
(12) 

•iCXO,ll,R 1'13 3THX 

KjJV!DciX, UO~HO pa:cq~TBT:O KOHU8HTp3UVIID HeoHa B CMBCVI VI TOJimVIHY 

ITJ!oCT!1HKI1, HB06X Jf\i1Mble AJ!ff l131!ep8HVIR 3HeprVIVI ll0-M830HOB 

C 38,~8Hll Oi1 3:j!ljJU K ~JIJBH OCT :biD, .iJ.Jlff 3TOrO 

orrpe;n;e;JJleM HBOOX JAm,JylO TOJIU\VlHY cpe)lbl B pa;n;naUMOHHb!X ,ll,JIMHBX. 

Aaneu, 3HBH pJ3M3phl OOABCTH CMBCH hleE;n;y ITJIBCTHHKOU VI MHillBH:OID, 

HaU~eM pB,ll,MJUVJOHiYW nnnHy CMBCH, a, cne)l,OBBTBJI:OHO,M KOHU8HTpa-

U.il!O H\J OHB. 

dpU,ll,!10JIO:'i\VlM, q~o AJIVJHB MV:!lleHM ~ViKCl~pOB3H3 I1 pdBHa 2 M, 

a ,j,JHlHo OOJliJCTH :::lf.CCJ; Mel{,.n,y !1J!OCTHHtWvi 11 08)l,Hetl CTeHJ:toi& KBM8pbl 

punHa 0,5 :J. Pe3JJihTaT!i pacqeTa lWHUeHTpauH~ HeoHa, Heo6xo-

.C\1-Hiil:AX f\Jiff onpuf\e neHHff aHeprMH 2 M 3 IT 0
-Me30HOB C 38)1;8HHOH 

3:1.;.~<3 KT ~~BH ocT :biD, rr p11.l.leAe Hbl Ha pMc .5a. Pe;, yJI:OTa Tbl aHanorl1t~HhiX 

pacqeToB rrpM )l.JIV!Hax Ml1lll8Hl1, paBHhiX 1,5 HI u, npHBe~eHH, 

COOTB8TCTB8HHO, HB pl1C. 56 H 5B. 

~3 3Tl1X KPVJBWX MOhlHO Hat!TH, qTo ITpl1 MOJIRpHO~ KOHU6HTp8UMM 

HeOHB B CUdCM, ~3BHO~ 15%, B 3 COCTBBHbiX KBMepax C 

,ll,}J8~l8Tp8Ml1 5 ; 4-,25 1 3,7 M .M ITOCTOHHHOi& ;IJ;Jll1H8-Ml1!ll8Hl1, 

paBHOM 2 M , 3~eKTHBHOCTb onpeA8JI8Hl1H 3H6prHM 2 fl0-M630HOB 

paBHa 72 ;54 11 35%, 3 fl 0
-Me:JOH0ll - 64 ;40 H 25%. 
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JCjxjJ€KTMilHOI:Tb OIIp€,l\€JI8HH.f! 3:12~lfHH 3 IT 0 -M830HOB 

paBHa '/4 ;56 J< 40% IIpH ,1\JIHH€ MHIU€HH 1,5 M H 82 j70 H 55%-

IIpH ,l\JIHHe MHill€1 H 1,0 M. 

Tat:HM DOpa: OM,B 5-MeTpOBOi1 KaMepe .n;aJKe npH KOHl\€HTpaU>HI 

H€0Ha ,paBHOH 1:%,MOlKI!O C iJOJihlllOi1 3cfxPeKTHBHOCTbiO onpe.n;eJIHTb 

8HeprHIO 8 !1° -Me:: OHOB. <±·.wKCHpy.R pa3M8pbl MH!li€HH,Mbl ,l\OIIYCKaeM 

HeKHR npon3BOJI. NoJKHO nposecr.w IJoJiee crporHli pacqer H onpe-

,ll;8J!HTb OnT>nmJihl 08 COOTHOW8H.He pa3M€pOB OIJJiaCT€M MHill€H.H H 

KOHBepCHM t -KBaHTOB ,ll;Jl.f! pa3HbiX COCTaBHbiX KaM€p IIO aHaJIOfHH 

C reu,KaK 8TO ,ll;EJiaJIOCb B §I. 

Onpe.n;eJil1M, J, !lK .w pa.Hee, .n;oJI!D coOhlTMli , oOpa3oBaHHhlX a oOJiac-

TH MHW€HH,,JJ;JI.f! KOTOpb!X XOT.f! Obi O.l\MH H3 Jf-KBaHTOB OT pacna.n;a 

Ka1.l\Of0 rrD-M830H!l KOHBepTHpOBaJ!C.f! B 00J!aCTH CM8CH .l\0 IIJiaCTHHKH. 

B cJiyqae pa.cna~i 2 H 3 IT0 -M830HOB,COOTB€TCTB8HHO,HMeeM: 

~ = J- e,.,e- 0, s { 2 9- 9 2 )
2 

£ 17 (coy.n;.) 

~= .I eA/e- 0,5 (2c;-?2J 3 

eH (coy.n;.) 

(D) 

(14) 

Hai1.n;.f! 3KCT )8MyY J\1 4 H j\1 6' BblqHCJI.HM OIITHMaJibHHe 

3HaqeHH.f! fl Ale lllT ~ ,IJ;JIHHbl OIJJiaCTH KOHBepCHH t -KBaHTOB, 

a, CJie,JJ;OBaTeJ!bHO, f H -,n:JIHHY M.Hlll8HH. Pe3y JlbTaTbl pacqera f ,ve OIIT •" 

COOTBeTCTBYKlll(H8 !M BepO.f!THOCTH perHCTp<ll\HH H ",JJ;OCTOHHCTBO KaMe-

phi" IIpH pa3J!HqHJIX KOHl\8HTpa.Ul'l.RX HeOHa B TpeX pa3JI.HqHI,ZX KaMe-

paX np.wse.n;eHH Ha p.wc .6a H 66. 
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C1Ja.DrH1M 3•J;]!eK'l'viBHOCT11 orrpe.L(ene!HIH aHeprVIII! ( 1.\ 1 
E ) 8 rr 0-Me-

3Uti0~ i:J CC:CT:JBJibiX J\8.Jl3l)3X C 11JiaCTi<iHKO;\ lll 083 IIJI3CT ilHK11 Ilp1'l O;Ql1-

H8KOBOtJ lWHU8d'fjJai~1'l11 lleOHO .ll CMBC1'J. ilyCT:b t_ Ale (MJJI.) = 40~b. 
'l'Ol',i.l,8 WE = b6 ;82 Vi 1'8;; COOT:GB'fCTB8HHO .l\lli! K8 11ep C p80M8pa-

j.JI1 5 ; if ,iS 11 3 ,'1 !.!. CouTiJBTCTBJiOil(1l8 3H81i8H1'JH viE ,nJIR 

COCT31JriOL\ !Wt~ep~l OB~i 11Ji3CT lHl\11 p._,.SHHJIHC:b '13 ;66 11 5:1;b. UITTVIM8JI:b-

fiC,Jl3 .,-;:l::H_, Llll'.JBHll B p3Cc::.:8Tyl1B8UJOM CJiyY.ae p8EHbl 3 ; 2,4 11 

~,u M. Tpe0oi:l8HM~ bO~ 3~0BKTMHHOCTM onpe~eneHHH aH,prMlll B Ka-

: B j.;3X C jl8.3t.IB pcHJH 5 ; 4,25 !1 3,'/ M OTB8Y.81JT CJI8,(YD!l(H8 ICOHU8HT-

pci!.\IH! H80H8; 30 ~37 11 '+2;~, a COOT.BBTCTlijtOL\1!8 ,i.i,JHlHbl M':wB!!>l paBHhl 

2 , 8 , 2 , 3 11 2 M • 

C JnBJillY.BHlllBM KOHU8HTp8UMM H80H8 D C~dCM OIITlllJ8JI:blib!~ pa~­

:,Jep 06JidCTlll iWHBBpCHlll t -KB8HTOB CT8HOBl1TCH l~BHB l liyBCT­

B;;TCjl:bHb!IA It }J83i!Bpy iC8.M8pb!. i-!anpmAep, !IpM~-ve('tNT 40:b p8JJUl!U18 

pC13!,i8pOB 0:5n<:JC'rei1 1\0HBBpC!Hl 5-H 3,7-!A8Tp';BbiX t\8Mep H8 Ilp8Bblll!8-

8T 23 CM. 

J:laCCiiMT88M TOjlii\IIHJ riJIBCTHHKH, H800XO;Ql1MOH ;Qlli! OI1p8,l\8Jl6Hl1H 

H arrpaBJI8H!1~ BC8X J" -KB8HTOB paCIIaAa 3 il0 
-M830HOB C 3!fxP8KTHBHOCTb!l, 

paBHOi1 a 'lPBKTHBHOCTH onpe;neJreHMH sneprn11 WE, B npe,(rronoE:ennn, 

l!'l'O KOHL(8;iTJl8UMH H80H8 B CMBCH paBH8 40~'b Ill 3330p Mt!i:,.l\Y IIJI8CTMH-

,wi1 Vi c:8,~!l8H CT8HiWVl rw;.l8pbr ;J3B8H 0,5 M.Tor,na 113 pw.c' H pHc.4 

CJiei(YBT, liTO TOJIU(I1H8 f1,13CT!1HKH ,l\0Jlr.\H8 paBHH'r1CH 3 ,.5; 2 ,:1;:1 H 

2,85 pa,nHfil.\HOHHbiX ;(Jlilli B 5- , 4,25- 11 3 ,'1-::.eTpO:H:<X 1\aMepax, 

C OOTB8TCTB8H HO. lloaTOMy, BCJW v1CITOJI:b30B8Tb CB!o1 HUOH; '10 !1Jl8CTMHKy, 

TO ee 'rOJillj}lH8 ,l\OJL,:Ha <.LITh p3Bl!O(\ COOTB8TCTB8HHO 1,i>J; 1, 73 H 1,64 CM. 
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,i.\JIH BOJI:b'.j))JCJMOoO~·l mwc1'MHim cooTB8TCTBY10t;(l1e 3HaqeHMH 6wJIM Obi 

panH!>I r ,n ; I .0~ !1 I ,02 CM. 

TaKHll OO]Jo31li,l, HCITOJI:b30B3!Hl8 COCT8BHO!t1 K8Mepl1 C M8TaJIJIHll8CI<OM 

ITJI3CTiilHKOH 1188T :I03MO;'KHOCT:b ITpl1 M3JIWC KOHl\8HTp3l\l1HX H80H3 IIOJiy­

l!IilT:b ~OBOHbHO nw:oKylO 3~~eKTl1BHOCT:b perHCTP3l\l1H U0
-Me30HOB. UpH 

H3M8HeHl'!lil /.\lii3M8T Ja K3M8pb! OT 3, 7 ,11,0 5 M 3~~eKTMBHOCT:b orrpe~eJie-

0 
HHSI 3HeprliH 3 II ··Me30HOB H3lleHSieTCR OT 78 ~0 b6% IlpH ITOCTO.IlHHOlt 

KOHl\8HTp3LI,l1H H80 !a B CM8Cl1, p3BHOM 40~0. 

Jnemilli1B38T<:ff He TOJI:bKO 31jH}JeKTMBHOCT:O perHCTp3l\l1l1 I1°-Me30HOB, 

HO lil paCTeT ~OJIH COOuTl1il, pog~eHHhlX B OOJI3CTH M~illeHH, T.e. 

B L1,8;!01J Il0Bi>illl38T,:H 11 ;IJ;OCTOV.HCTBO !C3M8}Jb! 11 (rrpm.aepHO B ~Ba paaa, CM. 

pHC. 36 H 66 ).B 3THX yCHOBHSIX HMTIYHbCY II0-Ye30HOB,~eH:omHe 20 r3B/c, 

orrpe;n;e JIHiUTCH c o· ~Hoc:1 Te JI:bHOiA o. m6KoJii, He rrpeBbllii3JOU\eil 24%. B 

TaCiJIMLI,e ii~ I rrrnm'li'\HTCH orrT>JMaJI:&Hble pasMepw o6nacTetl Ml1lll8Hl1 g If 
l1 i\OHB8DCIH1 t tVe , a T3KiK8 0H31{8Hl1ff 3\{xJJ8l\TIIBHOCTl1 OITpe~eJI8HHff 
3Hepr1H1 3 IIO-:Ue3( HOB W6 l1 11 ,1l,OCTOl'!HCTB3 K3M8pbl 11 ~ ,ll,Jlff pac-

e M3TpMB38MblX ·.r pe : C OC T3BHb!X KaMep 000l1X .B3p!13H TOB: C IIJI3CT!t1HKOW 

lil :Je3 Tlji3CT1lHKlil. !1pel(IIOJI3raeTCH, l!TO MOJIHpH3ff KOHl\8HTp3Ulilff H80H3 

B CM8Cl1 p3BH3 40;;. 
Ta6 JIHUa N~ I. 

6e 3 11JI3 CT 11HKH C ITJI3CTHHKO£:i 

tA/e' -"'1 %,% ~~% tJ(, l'f LA/e
1 

1'1 ~% ~/o 
~H 

, tH, l'f 

5,0 2,0U 2,50 73 34 3,02 1,40 86 6I 
~,25 1,50 2,25 66 23 2,4I I,34 82 46 

3,70 I,15 2,05 59 I6 1,96 I,24 78 36 
L_ 

24 



TpHJIJJHHr 131 B!lBeJI rpopMyny .nnsr onpe.neneHPIH onm6KH Hll-

nynbca il 0-Me30Ha, yqHT!lBaH BKJia,IJ; HeTOqHQCTe~ H3MepeHHH 3HeprHH 

3JieKTpOHHQ-ll03P!TpOHHO~ nap!l PI cqHTaH ,qro HanpaBneHHH t -KBaHTOB 

onpe.neneHu c .nocraroqHo OOJibWO~ roqHoCTbll: 

(15) 

r.ne s PI E2 -:meprHH r -KBaHTOB. 

TaK KaK 3HeprHR t -KBaHra onpe.neJisreTCH qeres HunyJibChl 

EaJiee, eCJIH C,IJ;eJiaTb 

E; - E'- -- 0. ~.-

CJie,IJ;Jili!IHe ,IJ;Ba npe,IJ;JJ OJ:€ IUUI: 

l) - , J 

A,c 
(3TO COOTBeTCTByeT CJe,IJ;Heuy CTaTHCTH­

qeCKOMY pacnpe.neneHHJ' :mepnd! 0 -KBaH­

TOB). 

2) :meprHH 3Jiel\TpOHa H ll03P!Tp0Ha pacna,Jta Q -KBal TOB C OOJibWell 

3HeprHe~ paBH!l .npyr .npyry, 

TO HMriYJII>C 3JI6KTpOHa rrapu t -KBaHTa C 6 OJII>l!lel :meprne~ 

6y,JteT paBeH e = 0,375 Prr 0. (17) 

Tor,Jta ¢opuyna onpe.neJie HHR OllllfOKH il 0-Me3 >Ha ripHMeT 

CJie,Jtylli!IHtl BH,Jt: 

(-~ )1TD - ..1e (o,5+v'2 ~e) (IU) 
e 



3Jl8KTporw ocJI.Dllie G,6 l'JB/C H yc.tUBhflX pdclOTbi c.iOJJbWVlx uy~Ltp:,-

nu c;;aBrreHVIrj c B,oD;~o::J Il0b:er,e lll'lrl :-;)iiiJ::0!U ll :';<.L'rli:TJ!OH rru.ow. 

·,VL\li!Cj) /'t/ rrpH iJO!(::·r CJlC;J.y;.U\J.1e nv;6JLEWrlH,tll , ~J~,i:ljJ1i,l ;~Jill 

p - ll:.myJI:OC lJJUKTP0113; 

(IY) 

(20) 

(21) 

(; - cpe.iOJel\lllL\j)8T~Jllll8fl JUl·~OiW OITpeJ(0Jl8iHiii !WOpi(!1H8T 

TOlWi\ B !pOCTp3i!CTBe i\30lepDI; 

H - HanpH:.WH.!OCT:& ,':JDrHli'ruoro rroJm; 

{ - ~~J;VJH3 Tpt:l\8 3JiCK'l'jJOII8, 118 KOTO};Oi.l ITjJOllOllYTCfl 110[.,8~0!!!'0; 

~(4)- jj'J,Il;l18IJ,l10:!li3fl :\JIEH8 BOil.Oj)OJ\8; 

X o - pa,:~vrau,VJOHIWH :\mwa pa6o4et1 _,I1,i-i!WCT!-l. 

1!3 3TvJX ';)OpMy.l r.e:rpy_,~HO E:i,l(8TD, liTO CyL,8CTByeT IWKO'TOp8fl 

OITT.U.l8JI:&II8fl J,JH:Ha l 3l:'GjJeliV.H T)J0i\OB, np;·; IWTOpO~l 0'"!10!\8 l1!.llljJ!b­

C8 3J10KTj)OH8 Oy,LLeT Mlllil1M3JlbllOii: 

t = _,[ .f'tJ 5' (- p c£ IX:) .t./6-
0ITT. ;r If 

(22) 

(n) 
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l'iCXO)l,R 113 llp~Be)(eHHbiX rjJO!JMYJI, Mbl pacc•u11aJH1 Or TlHAiiJ!hlll.W 

)(JHlHH l13MepeHI1R TpeKOB 3JieKTpO!!fl 11 OW110K11 O!Ipe,l(e,'!e!l1R 11MllY Jib COB 

3JieKTp0HOB 11 !l 0
-Me30HOH B HeOH-BO)(OpO,ll,HOa CMCC~, T,e, B OdJiaCTI1 

KOHBepCV.l1 0 - KHi:l.HTOB. 

rl pac4erax Mbl noJJaraJJI1, 4TO (:; ~ ~!00 MK, II ·· ::!0 Krc. 

f!p11 l13MCHeHY!l1 KOHl\CHTpal.(l111 HeO!ii.i OT HYJUl ~0 100,; Or Tl11WJlbHaR 

.UJH1Hli l13MCpCHl1!l TpCKOB 3JieKT!JOHOH C l1l.!llYJibCOW. 'CJ f~ H/C MCHRCTC.fl 

OT 5.? AO 3;? CM 1 [1 COOTBCTCTRyl.ll::ye 81lii4eHl1H 0!~~1( OK l1MilYJibCOB-

OT l? .UO 52;. 0AHdKO llORBJ!CHM~ 3JI€KTpOHOB C TaK~~~ 00JlhWl1Ml1 

>Wl:yJihCilM>;, fl0-!ll1,1(11!.'0l-fY, 6y,rr,C'T !JC):,l\l1~~ CClO!--JT\1P.M, 11 Vl ii0J1h~1YCM!lC 

KO!Ii\CHTpi:l.L\1-Hl HCOHll ll Clit?Ci1 Gy ,1J,Y1 3H~illi1TeJlbHO MP.JihllH JOQ):. liOJTO-

ti.Y MU Ofpe !lVI'! Wl C li pC;.C C M 0 Tp C ll\1C~ ;~ 3JICK T !JO !lC n C ~nmy m CE: 'll-l ~~r lib lliC 

10 f3B/C, lJCW.Y COOTBCTCTBYCT J: 0
-M830H C 11!.!iiYJlbCOH l!l{OJ;O 27 f~;B/C, 

Ha p11c.? np11lJC,UeHil 3UBV!CV.MOCTb OIHOCV.TCJlhHOM Oilil16Kl l1MllYJibCtl. n°­

M830HOB OT MOJI.i!pHOI1 KOH!.(eHTpdl.l,IIV. HeOHa B CU:eCH np11 pa3JII14HHX 

HM!ijJ:b•,;aX J1° -Me30Ha. i3 4>\CTOM !!COlle ;J 0
-Me30H C l1MilYJ1bCOM 60J!bllle 

25 l'8B/C Onpe)\eJJ.f!eTCSl C 01Ul1DKOI1, !!peBUWaDII\ei'i 50%, <• CCJ111 ero l1M-

llYJlbC paBeH IO r8B/C' TO Ollil1CJKil 6y,ll,eT npV!MepHO 3'J%. 

J3 §2 OLJJJO DOKa3aHO, '!TO D COCTd.Bilh!X KiJ.!.!8paX C M( TUJJJII1'1CCKOH 

nJJaCTI1HK09J llpl1 !.10JJ.fl.pHHX KOJI!.(el!Tpal.(V!.f!X HeOHa 'iO,~ MOliCHO 

l!OJJY4)lTh Ji.OCTaT04HO IJUCOKV.C :JijJi~CKTl1BHOCT>1 onpe.n:eJie !>1H :JHepr11if 

11 113.llpliB;l811li'ii ,IT,fi)l(e J 1! 0 -t~e:JOIIOB. \113 pV!C. 7 CJ!C;.lyeT, !JTO rijHI TUKOH 

Kll!';'('llTlJc> . ..;,V:il JltOi!'l ijO -l,"'30W; (.; llll.ilYJlLCOM, J.WJILHH.• 2':1 1'~11'/C,OU:pe-

)J.CJilio•lCil c O'l!!Ol!l~ll!l!hll-'' v;:lV!(•Y,CJY!, He lll!l'b''""''-'u1t·t. 

'~" / 

') .; 
'- ),o. 
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PHC. 7. 38EVfCJ/IUOCT:& OTHOCI1T8JlbHOiA OII!J/16KH J/IMIIyJIDCa II0
-Me30H8 

OT ~OJIHpHO~ KOH~8HTpa~HJ/I H80H8 B CM8CH IlpH p83JIJIIqH~X 

3HaqeHJ/IffX HMIIYJI:&Ca II0
-Lte30HOB ( B foB/C). 



TI 0-Me30HH c MMTiyn:ocoM 15 f3B/c onpe~eRRDTCR c ornzdxo~,paBHO~ 

npK6RH3HTeRbHO 22%. 

3artmoqem1e 

"lHoro;.le'l'iJOB8fl COC£8BH8H HeOH-BC.'.::;OlJO,J;H;Jfi 11 13Uy:OKOB8H 

lC3.Mepa ;iBJJJ'!eTCH .'(eTEJ!\TOpOM, pel'i!CTpV~pyiJL:\lH.I C b ·LCQJWM a\i)'.QeKTV!B­

H OCT :010 C06:.ITV!H C Y'!8CT MeM ,l\0 HeCKOill>lillX l1°-l.ie3 )HOB. llpo.Je,Z\e H-

H oe C p8BHe HV:e 3!\CITe pl1U8H'l'8Jihllb!X B03MO~,HOCTeti .l\ 3yx ll8plr13H TOB 

TC!!COW J:\3LJ8pbl - C rneT8JJJ1HqecKO~i l1JI3CT!1HKOW Il 00 '!8CTV! KOHBepCV!ki 

Q -Ku8HTOB 1<1 6e3 I1JI3CTV!Hbl - Ol\83biB8e'l'CH H 110Jlh lY rrepBOrO B3-

pH<:lHT8. Hp!1 O,l\viH3KOBb!X 'l'}!GOOll8HliJHX, npe,li1JfiBJirie :!LIX K .eepOflTHOCTI1 

jJl:)j_'I1CT p8Ul1!1 !Je C l\OJ!blUlX Il0- Me 3 OHOB, .tlB8,lleH Me 11JI J CT!1Hbl l1pl1BO,l\V!T 

K CJie,l\yiJ411M 03ii;e48TeJibHhiM CilOMCTBaM: 

I. YaeJJl'JtHmaeT CH OIT'l.'mJaJI:oHaH i1JIJ1Ha OOjiaCT 1 Ml1w8Hl'l, qTo 

Ott8H:O Ba:!tHO K8K ,l\JlH 113Y48,ii1H B3811MO,l\8~iCTBl1~l ITYiKOBb!X li8CTMU 

C rrpo·rorHlMil Mil i.:..8I!M, T11K M .4JIH 1-JCCJI6,J;O L8HJ.lH ETO )~1tt.HLDC B3 811MO,Ii8M­

CTBMt1 ( Harrp;1Mep, rlllnepOH-HYl\JlOHlib!X ) ll OUH8pyr.8Hio'IH !lei1:TpOH8 

ITO npoTOHY DTAaqH. 

2.CHKEaeTCR KOHUeHTpaUHH HeOHa B CMeCH, QTO npHBO~HT K 

YJ.(eHbllieHHil OlliHdOK B onpe~eJieHHH HMTIJRhCOB II0-.we30HOB. 

J.06nerqallTCH YCROBHH COBMemeHHH TepMO~HH8MHtteCKHX 

YCROBHA padOT OOJiaCTeA MHllleHH H KOHBepCHH. 

CpaBHeHMe cocTJBuux HaMep panHciX Aiimw rpoB noxa:;LIBaeT, 

liTO C TOttKM 3p8HMH H8K M,L\8HTH~HK3UH11 il0-M830H03 C B~COKOH 

BepoHTHOCT:O!O Ill rJe6oJI:&ll!MMll OlliM6KaMlil B VIMrryn:oce, TaK l1 yBeJH1qeHm 

2Y 



lH1CJI8 II8]JBV!liHbl] li! B'l'0Pl1liH:..IX B3aLII..!O,l(e~iCTB11!iJ li8CTUU C !1)JOTOH8M111 

;;;HJ ~.81J11 rrpe /\ITO l.!HIT'3JI:OHbiM111 fiDJIHlOTCH l\3i,i8pd C 60JI:blllVJM111 pa;,t: 8p8MliJ. 

ABTOp npPIF OCHT 6naro,Jta.pHOCTb r.H.CenP!BaHOBY 38. KpPITHlleC­
KHe 3auet~aHHH H n.c. BeprorpaAOBY sa nonesH~e o6cy.KAeHHa. 
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