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I. 
I 

BBE,JJEHME 

ITpH BHqncneHHH ~w~epeHQHanbHoro ceqeHHR KaKo¥-nH6o peaKQHH 

ITO JKCTiepHMeHTaRbHHM ~aHHhiM He06XO~HMO BRO~HTb TIOTipaBKH, yqHTbi

BaD~He HeH~eanbHOCTb annaparyphl H YCROBH~ npOBe~eHHR OTih!Ta, ~0-

HOBhle npouecchl H r.~. B 3To~ pa6ore onHCh!Baercs npoue~ypa Bhlqnc

neHHR nonpaBOK K ~HqxrepeH!jHaflbHOMy ceqeHHD B 3KCTiepl1MeHTe ITO 

TI-e pacceS!HHD Ill, BbiTIORHeHHOM Ha ycKopnene n.PB3, CepnyxoB. 

HaTIOMHHM BKpaTQe, qro JKCTiepHMeHTanbHBR ycraHOBKa 121 COCTORna 

H3 rpex 6nOKOB MarHHTOCTpHKQHOHHhiX HCKpOBhiX KaMep, ~H~KOBO~OPOA

HO~ MHmeHH, MarHHT6 H CHCTelru 3anycKa, BKRDqaBmen CQHHTHRRRUHOH

Hhle cqeTqHKH, qepeHKOBC!CHe J!HBHCBble CTICI<TpOHeTphl H COOTBCTCTPJIO

myiO 3neKTpOHHYD JIOrHKY ( pHc.I). 

Pa.D:HaUHOHHh!e rronpaBKI~ H ceqeHHR .n:ns roqeqHoro TI-Me3oHa BH-

qHcnsnHcb B COOTBeTCTBMM C pa6oron IJI, HCXO~S! M3 peaJibHHX YCJIO

BH~ JKCITepiD.!eHTa H KHHeM6THqecKHX H reOMeTpHqecKHX 06pe3aHHn, HC

TIOJ!b30BaHHhiX B rrporpaMMe B!l,ll;eJieHKR C06hiTHf.\ JT-e pacCeRHMS! 14, 51, 

!IpH JTOM yqHThiBaJiaCb BepORTHOCTb perHCTpaQKH (I - KBaHTOB, HC

ITyCKaeMHX B aKTe IT-e paccesHMR, cqerqHKOM A5 c KOHPepropoM ron

m»HOf.\ B J!Be PaJIHaUHOHHhle e.D:HHHUH. B KaqecTBe BXO~HHX }!aHHhiX ~ns 

rrporpaMMhl flOHTe-KapJIO HCITOJ!b30BaJ!Jl!Cb rrapaMeTphl rryqKQBhiX qaCTHQ, 

nonyqeHHue B crreur~anbHhiX ceaHcax rrpH 3arrycKe ycraHOBKH or MOHH

ropHoro TenecKona. ITpH BHqHcneHHH ozH~aeuux ceqeHKM yqHTHBaRHCh 

pa,li;H~UHOHHhle ITOTepH 3JieKTpOHa B BemecrBe MHmeHH H CITeKTpOMeTpa. 

BblqHCJieHHe a6COJ!DTHO~ J~eKTHBHOCTH CITeKTpOMeTpa 6b1JIO CBS!3aHO C 

Orrpe,ll;eJieHHhiMH rpy~HOCTRMH B CBR3H C HaJIHqHeM KOppeJIRQH~ B pa6ore 

HCKpOBhiX KaMep H ,ll;eTaJibHO paCCMOTpeHO B pa60TaX 16, 71. 
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PHc .2. Pacrrpe.n;eneHHe 11acnn nepBHI!Horo nyi!Ka no HI.mynbca.Y. 
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I. Tiy~KOBHe ~aCT~UH 1 ~Me~~He HMTiynbC BHe KHHeMaTH~eCK~X 

oOpesaHHR, H pacna~u TI-:uesoHoB. 

Bo apeMf! 3Kcnos~u~H .n;nfl onpe.n;eneHHfl napaMeTpoR ny~Ka peryup

HO TipOBO.l\Hn~Cb ceaHCH SaTiyCKOB YCTaHOBKH OT MOHHTOpHOrO TeneCKOTia. 

3TH )(a!IHHe 00pa0aTHBMHCb SaT eM cnei~HMbHO!! nporpaMMOfi 1 BOCCTa

H8BnHBa~mefi TpaeKTOpHH nepBH~HHX 1!8CTHU H onpe.n;enaDmefi HX HMnYRb

CH. Ha pHC,2 TipHB8.l\8HO nony~eHHOe TaKHM o0pa30M HMnynbCHOe p2C

npe.n;eneHHe ny~KOBh!X ~aCTHQ, J(ona ~8CTIIIU 1 HMTIYRbChl KOTOpiiX ne!l:aT 

BHYTPH HcnonbSOBCHHHX npH oTdope codHTH~ ynpyroro TI-e.pacceaHHR 

KHHe:UaTH~eCKHX odpesaHH\1 1 48 raB/c < P <52 raB/c 1 COCTaBR.fi8T 0, 958, 

~TO .n;aeT nonpaBO~I1hltl K03qxp~UHeHT, paBHUl1 I 1 043.l1HTepeCHO OTM8THTb 1 

qTo XBOCT HMnynbCHOro pacnpe.n;eneHH.fl Ha pHC,2 odpuaaeTC.fl OKOnO 

27 raB/C, ~TO COOTB8TCTByeT MHHHM8nbH0\1 3HeprHH ~ - M8SOHOB OT 

pacna.n;OB nepBHI!HHX TI-MeSOHOB c HMrrynbCOM 50 raB/c. ITy~KOBUe TIHOHH, 

pacrraamHecH, rrpuOnHSHTenbHO, .n;o cepe.n;HHhl rrepBoro OnoKa, TaK xe, 

KaK H TI-Me30HH, pacnaamHecn .n;o ycTaHOBKH, y~TeFhl, TaKz:u odpasoM, 

B nonpaBK~ Ha rry~KOBHe ~aCTID~H, BHXO.D;.HmHe Sa npe.n;enH KHHeMaT~~ec

KHX oOpesaHHtl ITO HMITYRbCy, PaCITa)(H TIHOHOB OT cepe)(HHH nepaoro 

6nOK8 .!(0 U8HTpa M~meHH B 3TOl1 npoue.n;ype Be Y4HTHB8DTCS!z BCR8,1\CTBHe 

Taro, ~To reoueTpH~ecKa.H rrporpaMMa He Morna naxo.n;HTb TpeKH, HcnH

Taamxe HSnOM, TiorrpaaKa Ha TaKHe pacrra.n;H COCTaBn.fleT OKORO 0,2%. 

~nfl OU8HKH KORH48CTBa cnyqaeB TI-e-paCC8J'IHHJ'I 1 ITOTepRHHHX HS-Sa 

pacna.n;a BTOPH~Horo IT-MesoHa, OHna paspaOoTaHa cneuHanbHa.fl MoHTe

Kapno-nporpam.le. ORa reHepHposana TI-e -codbiTHR c odSISaTenbHUM pac

mu;o:u BTOpJ!I!HOrO TIIWHa paBJIOBepO.HTHO B.n;Onb ero TpaeKTOpHH OT 

neHTpa MHM8HH .l\0 rrocne.n;Hel1 HCKpOBOl1 KruAepu, C00HTH.fl, pasurpaRHHe 
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B r~n~'IH~x ~OHOB~X ycnoB~ax, sareM aHan~s~poBan~cb no nporpaMMaM 

no~cKa H peKoHcrpyKU~~ co6~r~n. Tiony'leHHaa raKHM o6pasoM Bepoar

HOCTb HaXOXAeH~H 3T~X C06~THn B 3aBHCHMOCT~ OT 3Hepr~H 3ReKTpOHa 

npeAcraBneHa Ha pnc.3. 3Haa sry BepoarHocrb, 3Hepr~~ pacnaBmeroca 

TIHOHa H paCCTOHH~e OT UeHTpa MHmeHH ~0 TIOCReAHe~ HCKpOBO~ KaMep~, 

nonyqaeM COOTBeTCTBYD~e nonpaBKH (Ta6n.I). 

2. rrornomeHHe TI-MesoHoB. 

Zna Bhi'IHCneH~H nonpaBOK Ha nornomeH~e TI-Me30HOB HCTIORb30Ba

nHCb HeynpyrHe 50 ~ rronHHe Otot ceqeH~a B3aHMo~etcTBHH TIHOHOB 

C a~paM~, nonyqeHHHe B pa6oTaX /B, 9/.3aBHC~MOCTb KaK TIORHHX ce

'!eHHn, raK H ceqean~ nornomeHHH or aTOMHoro HOMepa a~pa xopomo 
~ 

annpoKr-HMHpyerca BHpaxeHHeub=o0·A • Ha p~c.4 ~na npHMepa npH-

Be~eHa 3aBHC~MOCTb TIORHOrO Ce'!eHHH B3aKMO~e~CTB~H TI--Me30Ha C 

MPaMH B saBHCHMocrn or aTOMHoro HOMepa ~Jia nepBH'!Horo :r.umyJibca 

25 rsB/c. HCXO~H H3 TaKO~ 3aBHCHMOCTH, MH BH'IllCJIHRH HeynpyrHe H 

nona~e ce'!eHHH ~JIH pasnH'IHHX a~ep H pasRHX 3HeprHI. 3Ha'!eHHs00 
H ~ ~na pa3HHX Ha'!aRbHHX HMTIYJibCOB 6unH TIOJiy'leHH n~HeiHOI KH

repnOJI.HUHel. 3areM uu BH'IHCnHnH ce'!eHHa ynpyroro pacceaHHSI 

Oet =Dtot- {) 0 ~ ~OJIH E ce'!eH~~ ynpyroro B3aMMo~ettcr Bna, Koropue 

COOTBeTCTBY~T pacce.HHH~ TIHOHa Ha .H~pe Ha yron 60Jibme 2 Mpa,Jt, B 

npe~noJioxeHH~, 'ITO ~~~epeHUHanbHOe ce'!eHHe ynpyroro pacce.HHH.H 

OTIHCHBaeTCl! BHpaxeHHeM exp(-10·A 213·P0
2 ·8 2 ) • ,ltJI.H BO~Opo~a E 

npe~noJiaranocb paBH~M I. EcJIH nHOH pacce.Hnca Ha yroJI 60JILme 2upa,~t, 

TO TaKOe C06HTHe C'IHTaROCb norep.HHHHM, B COOTBeTCTB~~ C KHHeKaTK

'!eCKKM~ KpHrepMaMH or6opa. TaKHM o6pasou, s~eKTHBHHe ceqeHHs, 

onpe~en.HDmHe nonpaBK~ Ha norJiomeH~e, paBHhl Oetf = 1) 0 +E·Oel 
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Ee 
I'3B 

I2,5 
1:3,5 
I4,5 
I5,5 

' 16,5 
17,5 
I8,5 
I9,5 
20,5 
2I,5 
22,5 
2:3,5 
24,5 
25,5 
26,5 
27,5 
28,5 
29,5 
30,5 
3I,5 
32,5 
33,5 
34,5 
35,5 

Pacna,Jt~ 

IT-uesoHoB,~ 

0,57 
0,59 
0,6I 
0,63 
0,65 
0,67 
0,70 
0,72 
0,75 
0,78 
0,81 
0,84 
0,88 
0,92 
0,97 
1,01 
I,06 
I,I2 
I,I8 
I,25 
I,30 
I,33 
I ,:3I 
I,24 

Ta6Jnt~a I 

ITornol(eHHe IIpHMecb 
II-Me3oHoB,~ }J-e C06HTHI,o/o 

4,7:3 r,oo 
4,74 r,oo 
4,75 r,oo 
4,76 I,oo 
4,77 1,oo 
4,78 0,96 
4,79 0,96 
4,80 0,97 
4,81 1,02 
4,82 I,I2 
4,8:3 1,2:3 
4,84 1,30 
4,85 1,41 
4,87 1,48 
4,89 1,54 
4,9I 1,30 
4,93 I,07 
4,95 0,51 
4,97 0,24 
5,00 0,02 
5,02 o,oo 
5,04 o,oo 
5,07 o,oo 
5,Io o,oo 
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Ts.dmn~a P 

-
3JieMeHT I 

::JemecTBo, r/w2 

I dJIOI\ TI+lll dJIOK 

Il 0,099 0,029 

He 0,065 0,2I6 

c 1,605 0,495 

N 0,319 0,214 

0 0,200 0,178 

Ne 0,022 0,031 

Al 0,004 0,004 

1l:r 0,005 0,004 

Cu O,IIO 0,157 

Beer a 2,429 1,'337 

~ t,_. 

2S lO 15 f•GfV 

PHc.3. BepOHTHOCTh HaXO~eHHH COdHTHll, B KOTOpHX BT0pH4Hhlll 

TI-M830H pacnaJICH, B 3aBHCHMOCTH OT 3!leprHH 3JI8KTpOila. 

8 

3naa JT~ ceqen~a, a TaKxe coctaB ~ KOJI~qecTBO aemectaa B cneKTPO

Metpe ( TadJI.m, MOXHO JierKo Bhi4~CJI~Tb nonpaaK~ Ha norJiomeHHe 

TI-Me3oHon. ~q~cJieHHhle nonpaaKK Ha nornomeH~e atopk'!4Horo n~ona 

np~Be)(eHhl B tadJI.I. IIonpaaKa )(JIH nepanqnoro n~ona, Bhl4~cJieHHaa 

c yqeTOM aemectaa ,n:o cepe)(HHhl MHmenw, oKa3aJiaCb paaHOll 5,~. 

3. b - 3JieKTpOHH. 

J IIepBW4Hhlll TI-Me30H >1 BTopwqHHe 3JieKtpon ~ TI-Me30H MoryT odpa-

\ 30BfiTb B M~me!l~ b - 3JieKTpOHhl 1 KOTOphle 1 nonaB B aHT~COBTia)(aTeJib
Hhlll C4eT4l!:K A5 1 TIO)(aBHT 3anyCK YCTaHOBKI~. Tipn 3TOM HeOdXO)(>IMO 

KM8TL B B>l.li:Yt 4TO nepe,n: C4iiT'IHKOM CTOHJI JiaTyHHhlll KOHBepTOp TOJI

mHHOll 25 MM. ~JIH yqeta 3Toro 3~eKTa dhlna pa3pa6oTaHa cneu>~aJIL

Haa nporpa.MMa, Kotopaa reHep~poEaJia b'- JneltTpOHhl OT nepBH4HOtl 

I 

' 

K BTOpH'IHHX tJaCTHU B COOTB8TCTBHH C BH)(OM ,n:rl¢<f'epeH!.{HaJibHOro ce

'1811HH IT-e~wnH e-e-pacceaHHH. ITpH nona,n:aHHH ~ - JneKtpO!l& a cqet

'IHK ytJHTHB8JlacL 3~PrieKTHBHOCTL pernctpauHH ctJiiT4HKOM S'- 3JieKtpoHa 

)(a!lHOP 3HeprHH. ITonpaaKa nonytJHnach paanon 1,65% H 1,0~ .n:u 
,IJ;BYX cea!lCOB Hadopa CTaTHCTHKH 1 OTJIH'IaDmliXCH no3Hl.{~ell C4eT4~Ka A5. 

4. ~Oil OT nyCTOt\ MHm8HH H TIOTepH COdHT~ll H3-3a 

Odpe3aHHll no Z - KOOP.JI:HHaTe. 

~OH OT nyctoA MHmeHH dHJI onpe,n:ene!l B cneuHaJihHOM ceance H 

COCTaBJIRJI 3,9%. CD,n:a BXO)(HT ~OH OT CTeHOK MHW8HH H OT COdhlTHt\ 

II-e-paccea!lHa Ha atoMax B03)(yxa, nona)(aDmHx B rpaHHUH o6pe3aHHtl 

no Z • fpaHH!.{hl Odpe3aHHt\ OTCTOHJIH OT rpaHHU BO)(OpO)(a !la 25 CM. 

ITpH orpaHH4eHHOtl TO'IHOCTH onpe,n:eneHHH Z - KOOP.li:HHaThl aepmHHhl 
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PHc.5. rronpaBKH Ha o6pesaHHH no Z - Koop~wHare, noxyqeHHae 

fflHTHpOBaHHeM 3KCnepKM6HTaXLHIIX ~aHHHXo 
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C06UTHH 3TO npHBO~H»O K norepe HeKOTOpO~ ~OXH cnyqaeB. 

B O~HON H3 3KcrrepHM8HTa»LHUX ceaHCOB (~JQ% CTaTHCTHKH) 

MHmeHL 6U»a MO~H¢HnHpOBaHa TaKHM 06pa30M 1 qro ee BH8IDHH6 BaKyyM

HHe CTeHKH 6U»H BHHeCeHH Ha paCCTOHHHe 100 CM OT rpaHHn 06»aCTH 1 

sanonHeHHO~ Bo~opo~ou. B 3TOM ceaHce rpaHHnu o6pesaHH~ no z 6unH 

BU6paHH OTCTOH~H Ha 75 CM OT rpaHHn BO~opo~a, qTO rapaHTHPOBa

XO OT6paCHBaHHe rnOHa OT B03~J2a H BHemHHX CT6HOK BO~OpO~HO~ 

MHIDeHH H He npHBO~HRO K notepgy pa6oqe~ CTaTHCTHKH. ~OH OT ITYCTO~ 

MHmeHH B 3TOM ceaHCe paccqHTUBaRCH H COCTaBXHR 01 99%. naHHHe 

3TOrO ceaHCa 6UXH HCITOXL30BaHU ~RH onpe~e»eHHH ITOnpaBOK 1 CBH3aH

HHX C Z - o6pesaHHHMH B OCTa»hHO~ qaCTH CTaTHCTHKH. 

Ha pHC.5 npHBe~eH!I OTHOID6HHH qHCRa C06HTH~ 1 HaUeHHHX B 

3TOM ceaHCe B rrpe~enaX ,;!: 75 CM OT KpaeB MHID6HH 1 K qJilcRy C06!IT11V. 

B rrpe~enax,;!: 25 CM OT KpaeB YHmeHH. 

Mli $HTHpOBaRH 3TH ~aHHH6 1 rrpe~ITOXaraa, qro ~RH TOHKO~ MHmeHH 

N!Zl- exp[-{Z- Z0 )
2. s2Jc2), r~e 9 - yrox pacKpHTHH, a C -cBo6o~HH~ 

napawerp, xapaKrepH3YD~HI roqHOCTL onpe~eneHHH sepmHHH co6HTHH 

B nJIOCKOCTH XY • CnxomHol! XHHHel rrpHBO~HTCH pesynraru $HTHpo

BaHHH, T.e. l - nonpaBKH ~RH C06HTHJ! C paS»HqHO~ 3HeprHe~ BTO

pHqHOrO 3XeKtpOHa. 

5. Orrpe~exeHHe liJICJia J.J- MeSOHOB B nyqKe H yqeT 

npHYeCH U- e C06HTHio 
' 

Co~epzaHJie ~ - MeSOHOB C 3HeprHel OT 48 ThB ~0 52 rsB B 

nepBJiqHOM nyqKe 6HRO orrpe•e~eHO C ITOMO.hD perHctpanHH C06!ITHI 

~ - e pacceHHHH. Co6HTJIH ~ - e pacceaRHH c 3HeprHel sropHq

Horo 3XeKTpOHa 60Xhme 1 qey 22 rsB
1 

6HXH BH~eXeH!I C ITOMO~hD 

II 



Kli!HC~!aTli!Klll. Jla p11Ic.6 npMBC)(CHO pacnpe)(CJ!CH!1C C061!Tlll~ no Macce 

nepB11tiJ!O!i llaCTIIII.\!1, BbllliiCJieHHO!i no rrapaMeTpaM BTOpllllHb!X llaCTIILI B 

rrpe.n.nOJIOli:CHIIIIII ynpyro~ KHHCMaTJ/lKIII. )TJII! 60Jiee Ha)(fiJ:HOfO OT60pa 

co6HT11Ill }.J- e -paccemiiiii! Tpe6oBanoc~>, llT06h! B atoM 3anycKe cpa

CloT an CllfiTlliiiK A }.1 C MapKa o cpa6ath!Bamm atoro clleTtiHKa co)(ep:am

nacb Ha uarHIITHO~ J!CHTC). Ha pHc.6 BII)(HO OTllfiTJIIIIBOe OT)(CJ!CHli!C 

}.J- Me30HOB ot TI-Me30HOR. ITo 3TIIM )(aHHhlM 6h!no oneHeHo, llTO ,n:OJII! 

}.J- MC30HOB C 3UeprHell OT 48 raB ,J:\0 52 raB B nepBIIGHOM ITYllKC 

COCTaBJII!CT 0,80%. 

nnl! yqeTa }.J- e-c06h!TIIlll, 3aperl/lcTplllp0BfiHHh!X KaK TI-e-co61!TIIli!, 

6una no.n:clliiiTaHa BepOi!THOCTI> HX perMctpauiiiH rrporpmn.mMIII, pa3pa6o

taHH!illlll )(Jli! noiiiCKa III Bll.llCJ!CHJ/li! C06IITII!i IT-e-paccei!HIIi!. ,llJii! 3TOro 

cnei.IIIIBJ!bHOV nporprulMOll reHeplllpOBaJIIIICb C06b!Tllli! }.J - e-paCCCI!HIIli! 

B ycnoBll!i!X cpe,I\Heli 11HTCHCli!BHOCTlll. BepOi!THOCTI> periiiCTPatllllll }.J -e

co6b!Tli!J:I no nporpa!!MaM, pE:.3pa6otaHHb!M ,n:n11 rroHcKa TI-e-co6uTM!I, 

rrpe,llCTaMeHa Ha pliiC. 7 • Blii,n:Ho, 'lTD ,1\0 3Hepri!H BTOpHllHOfO 3JICKTpOJia 

25 ra B C06!1Tili! }.J -e -paccei!HIIli! np11 HCITOJ!b30BCJHH!1X 1\l!He!AaTHllCCKIIIX 

KpHTCpllli!X rrpaKTllllleCKlii He OT.l\CJ!i!KJTCI! OT TI-e -C06h!TH!I. B 06JiaCTIII OT 

25 raB ,1\0 32 r3~ TaKHe C06b!THI! perliiCTpHpy~TCi! llaCTlllllHO, a )(Jli! 

Ee > 32 r3B OT,l\eJIH~TCH ITOJIHOCT b~. 3HaH 3Ty BepOHTHOCTl>, OJ:U,n:aeMUe 

}.J - e -CelleHMH, B!illliiCJieHHHe .ll:JIH TOl!C'lHOrO _fJ -MC30Ha B O)(HomOTOH

HOM ITplll6JIMJ:eHliiH, III )\OJ!Il }.J - MC30HOB B nyqKe1 Mbl paCCllHTaJIIll ITO

npa~Klll Ha npii!Mecb }.J- e-co6uTlllll ( Ta6n.I). 

3aK!I!llleHHe 

B CBH3lll C TeM, llTO B 3TOM 3KcnepliiMeHte Tpe60BaJIOCb 3HaHllle 

a6coJI~THOII BeJilllllHHH .n:H~epeHnlllanbHoro cel!eHIIIH TI-e-pacceHHliiH c 
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t:_.,UGIV 

PRe .6. Pacnpe.n:eneHllle co6HtliiP. c 3Hepntell 3JieKTpona 6onbme, qeM 

22 r3B, no Macce nepBlllllHO!I qactlllnH. 

.... 
1,11101. • • • • i • 1 ·--

.... 

IS .. " " " .. 
Ee.HY 

PHc.7. BepoaTHOCTb perHcrpaullllll }.J - e-co6HTlllll no nporpaMMBM, 

pa3pa60TaHHHM ~JIH IIOliiCRa n-e-COClHTIIII. 
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BHCOKO!ii T04HOCTbD 1 d~n npOBe~eH aKKypaTHlln yqeT BCeX B03MOXH~X 

3qrlleKTOB 1 B.!Jl1!1Dl!lHX Ha Bem!4HRy Ce4eHifS!. KpO!~e OIH!CaHHllX BHme 

nonpaBOK, dtlna BBe)leHa nonpaBKa Ha nplfMeci> 1\ -Me30ROB H aHTHnpo

TOHOB B nepBHl.!HOM nyqRe B COOTBeTCTEIUI C padOTOt-\ / 8/ • )rnS! onpe

,!(eneHH.R TIO,!IaMel!HII C06UTI1!1 cnyl.!ali!H~Mlil OTCl.!EiTa.MH B aHTUCOBna.,n:a

Teni>HllX Cl.!eTl.!HKaX npOH3BO.l(JI!nOCb HenpepbiBHOe MOHHTOpHpOBaJIIfe 3TOf0 

3cWJeKTa C TIOt.!Ol!lbll pen!CTpal.\li!H 3a,n;epXaHHllX COBna.n;eHHii! CHrHaJIOB C 

3THX ct~eTl.!HKOB c cHrHa.JIOM uacrepHoli! cxe~. TIIHpHHfi RpHBOii! aHTHCOB

na.n:eHHn duna raKxe TmaTeJJbJIO H3MepeHa. AHanorHt~HUM odpa30M yt~HTU

BanHch npOC4eTU 1.!0HHTOpHO!ii CXCMb1 1 CB!l3aHHb18 C pa3peruaDill:lfM BpeMe

JieM uacrepHOlil cxeMH coBna.n;eHl1!ii. 

Tmare,1hHOe pacCMOTpeHP!e BCCX 3THX 3qxpeKTOB TI03BOJIHJIO onpe;:~:e

!111Th ,ll;l'!r"f,1epeHUHa.JihliOe Ce4eHi'le TI-e-paccei!HHII C CHCTCMaTl1l.!eCKOii! 

OmH6KOl1 B !!OpMaJJJ/l3al.ll1H OKOJIO .:!: 3%. 

ABTOpa.M npt!.RTHO nodnaro,naptnb h I\.Anl1eBa, H. HoaHa, E.A.KyJI!l.KOBa, 

JT .• JlpHK11,3 •. 1!annH, A.JIIIdepMaHa, Jlx.ToMnKI!Hca, rr.menap.n;a 3a none3Hhle 

odcyx.l(eHHII H nouomb B padore. 
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