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B HatiaJie I968 ro.n;a B nytiKE Kr:. ... MesoHoB ( p - 2,5 raB/c) 

6HJIH HCCJie)l;OBaHH 06JJtHe pa60tiH€ XapaKTepHCTHKH MarHHTHOrO 

cneKT})OlleTpa C npOBOJIOtiHHD HC:KpOBHMH KaMepaMH H tfleppHTOBOI 

na.MJJT»I> Ha JIHHHH c 3BM ( ycraEoBKa CRH~ ). PesyJI»Tars armx 

HCCJie.n;oBa.HHI, a ra.Kze no.n;po6Hoe onHcaHme ycTa.HOBKH CRHt npHBe

.n;eHH B pa6ore [I} ( CM. TaK:Ee [2, 3, 4] ) • B C BSI3H C .n;eMOHTa:IOM 

3BM B3CM-3M pa6ors Ha ycraHoBB:e CKH~ 6HJIH npmocTaHOBJieHH H 

B0306HOBJieHH B I969 ro,n;y llOCJIE· OT Jl8.,11;KH C BSI3H C HOBO I 3]Jl B3CI-4. 

HacroJJmaJJ pa6ora co.n;epXHT onHcaHHe nporpaMMHoro o6ecnetie

HHJJ ycraHOBKH CKH~ H pesyJI»TalH nepBHX 3KcnosHilHI no HCCJie.n;oBa-

HHJ) pereHepaUHH aa ypaHe, KOTopse xapaKrepHSYI>T 

3KCnepHMeHTaJI»HHe B03MOZHOCTH 3TOI ycTaHOBKH • 

• 
I. 0CHOBHOI! perHCTPHPYDDtett tiaCT»I> ycTaHOBKH JlBJIJli>TCJl 

I6 MCKpOBHX Ka.Mepbt 460X460 ·uM
2 C naMSITLI> Ha <J>eppHTaX. lfimyJILC 

3anycKa BHpa6aTI:1BaeTCSI CHCTeMOit CllHHTHJIJISIUHOHHbtX CtieT'lfKKOB H 

6btCTpOI 3JieKTpOHHOI JIOrHKOft. C!XeMa pacnOJIOJI:eHHJl B nyqKe Ka.Mep 

H CtieTtiHKOB noKa3aHa Ha pHc.I, reoMeTpHtieCKaJJ aq,q,eKTHBHOCTL 

ycraHOBKH onpe.n;eJIJJJiaCL MO,D;eJIHJ>OBaHHeM H OKasaJiaCL paBHOI..., 2~ 

,n;JISI pacna.n;a K 0 ...... !Ji+!J\- H , .. , o, 3% ,n;JISI pacna.n;oB Ko_. r-~e+v 

H K0
- ~~ JA+ Jl. KOHCTpyKUHSI liCKpOBhtX Ka.Mep, HX xapa.KrepHCTMKH 

H CXeMa BbtBO,n;a HHq,OpMaUHH H3 l;a.Mep no,n;po6HO OTIHCaHH B pa6o-

T ax [I, 2, 3] • 
Oc» HeArpaJILHoro nyqKa, B KOTopoM pacnoJioXeHa ycraHOBKa 

"CKM~", COCTaBJIJJeT ~4° C HanpaBJieHHeM nyqKa npOTOHOB, na.n;a~HX 

Ha MHMeHL. llOCKOJILKy sapSIXeHmle tiaCTHUbt, pox,n;a~HeCSI B MHmeHH, 

OTKJIOHSII>TCH MarHHTHHM OOJieM ycKOpHTeJISI H He nona,n;ai>T B KaHaJI, 
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npaxrxqecxm Bee:& annaparypusl ~oH o6ycnoBneH uemrpouauH H 

raMMa-KBaHTaMH. nna y,M8Hbm8HHH ~OHa OT raMMa-KBaHTOB B nyqoK 

CTaBHTC.fi CBHHitOBHtl cpHHiTp TOHJQHHOI 5fi0 CM II .n;anee MarHHT,BH• 

BO.IJ;HmHI H3 nyqxa sapaZeHHHe qacrHitH.TaKMM o6pasoM, HaH60XimYD 

OD&CHOCT:& npe.n;cTaBHHeT C060I ¢0! HeiTpOHOB, DOTOK KOTOpHX npe

BOCXO,IJ;HT Ha O,IJ;HH ,IJ;Ba DOpH.n;Ka DOTOK K0 Me30HOB H COCTaBHHeT 

105 +I06 HeiTpOHOB/UMKH. 

lODOHHHTeHiHHe rpy.n;HOCTH, CBH3aHHHe C 60HimHMH MrHOBeHHHMH 

sarpysxaMH cqerqzxoB m xaMep, B03HMKaDT xs-sa roro, qro c6poc 

npOTOHOB Ha MMmeH:& HMeeT Ka.K E•HCOXOqacTOTHYD CTpyKTypy ( qacro

Ta-I,3 urn, CB.fl3aHHa.fi C nepHC,IJ;OM BpameHM.fi npOTOHOB B Ka:Mepe 

yCKOpHTena), TaK H HH3KoqacTO!HYD CTpyKTypy ( CB.fi3aHHyD C He

UOHHHM no.n;aBneame:u nynicattml :E: KpHBcfA rnaBHoro roxa). Pesyn:&

rarhl Hccne.n;oBaHHH BHcoxoqacrol'HOlt crpyxrypu c6poca npmBe.neHH 

Ha pHc.2 • 

m. CHcreMa :uare:uarmqecxorcl o6ecnet~eHH.fi 3KCnepHM8HTa. 

n po rpa.MMH 

I. TiporpalAMI:il npe.n;BapHrenbHoro pacqera 

2. Tiporpa:wm npmeMa, 3aDHCH H XOHTpOH.fi 

3. Tiporpa:uw o6pa60TKH 

4. llporpa:u:w ceneK:UHH H nocrpoeaH_. rmcrorpaMM. 

Ha pHc.3 noxasaua 6noK-CXHMa nporpaMM npHeMa H o6pa6orxm 

HHcpOp:Y:aUHH. 

Bnox TIICK ocyJQecrBnaer npHeM HHcpopMaUHH c HcKpOBHX KaMep 
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BO Bpe:UH c6poca npOTOHOB Ha MMmeH~. Kaz~oe C06HTHe npHHHMaeTCH 

OT~eH~HO, ~RH Hero ~OpMHpyeTCH CBOH sarOBOBOK H saTeM OHO 

nepenxcHBaerca B cne~Han~HYD 6y~epHyD soHy (B3-I), c xoropom 

npOHCXO~HT TIOTOM sanHC~ Ha :uarHHTHYD neHTy. ITocne OKOHqaHHH 

pa6oTH 6noKa ITHCR HH~op:ua~HH, npHHHTaH B nocne~HeM ~HKne ycxo

purens, nepenHCHBaerca BO BTOPYD 6y~epHyD SOHy (BS-2). Co6biTHSI 

:as B3-2 o6pa6arHBaDrcs ~ns nonyqeaHH npe~BapHren~HHX pesyn~ra

TOB B XO~e 3KCnepHMeHTa H ~RH onepaTHBHOrO KOHTpOBH sa annapa

Typo~t. 

MH~opua~HH C HCKpO~X KaMe? nocrynaeT B 3BM B BH~e !4-pas

pa~HbiX a~peCOB nepe6pomeHHHX ~eppHTOB. 5 ~BOHqHbiX paspa~OB OT

Be~eHH ;JJ;JIH HOMepa Ka.:uepbt H 9 ~.'IH HOMepa !fJeppHTa B KaMepe. B 

O~HOM MamHHHOM CBOBe CO~epXHTCJI ~Ba !a.KHX a,n;peca. 

06pa6orxa co6HTHH aaqHaaercs c nepeBo~a a;n;pecoB B xoop~HHaTH. 

Bee KOOp;JJ;HHaTlil C06biTHSI sanHCbiBUDTCH B BH;JJ;e :uarp~I:l pasMepOM mxn, 

r~e m - qHcno xaMep, a n.-1 - MaKcmMan:oHoe qHcno nepe6pomeH

HbiX !fJeppHTOB B O~HO~ Kauepe. ITepBaSI CTpOKa MaTp~bt npe~Hasaaqe

Ha ~na sanucx qHcna HCKp B xax,I:o~ xaMepe. ITporpaMW HanHcaHH ;n;na 

m =IB H n •2I, r.e. pacctlHTaHR Ha IS KaMep H 20 nepe6pomeHHHX 

~eppHTOB, B xa~oA xa:uepe. Ha cne;n;y~eu srane ocymecTBnsercs 

nepexo;n; or xoop;n;HHar npoBonoqex K xoop~HHaraM xcxp H sareu nepe

xo~ OT C06CTBeHHO~ CHCTeMH KOOp~HHaT K HeKOTOpOI 06~e~ CHCTeMe 

KOOp;JJ;HHaT. 

Oc~ KOOp~HHaT ~ 06-eH CHCTeMH CBSI3aHa C ~BYMSI BH6paHHH

UH KaMepauH. ITpHBSISKa OCTaJI~HHX Kauep K 3TOft OCH OC~eCTBJISieTCH 

C OOKO-~D cneUHaB:bHOI nporpaMMS DCTHpOBKHe B KaqeCTBe BXO~HO~ 

HH~OpMa~HH B nporpaMMY sa;n;aeTCSI HeKOTOpoe qHCJIO TpOeK HOMepOB 
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KaMep, npxqeM ~Ba HOMepa B KaE~OI TpOIKe COOTBeTCTBYDr KaMe

paM, 38.,I(aJ>B(HM OC :0 Z • l{JISI KaJ:.D;OI TpOIKJI KaMep nporpa:Mlla CTpOKT 

rxcrorpaMMy BeJIHqHus 

r,n:e ~,.lt, ~ - X- Koop~HHaTI:l HCKp B K8.Mepax I, 2, 3 , 

a Z 1, 2 , ~ - Z- KOOp~HHaTii 3TrtX KaMep. 

rmctorpawa CTpOHTCSI ~JISI HCeX B03MOZHHX Ha6opOB KOOp,li;BHaT 

( X,, X.2. , x,) • 0,li;Ha H3 raxmx rHcrorpa:MM noKasaua ua pHc.4. 

Ilo OTKJIOHeHJIIl nHKa OT HYJ.fl JierKo MOZeT CSHT:b BhtqJICJieHa KOOp~H

HaTa HYJieBOI npOBOJIOqKH KaMepu, Kor;paSI H BCnOJI:b3yeTCSI ,I{JISI 

nepexo.n:a K oCSmem cHcTeMe xoop~muar. 

l!JIH KOHTPOJISI sa annaparypol mcnoJI:osomJimc:o cJie.li:YDBUte 

nporpaw.w: 

I. KourpoJI:o MuozecrBenuoc·rH 

2. KOHTpOJI:b TOqHOCTH 

3. KourpoJI:o a~eKTHBHOCTH 

4. PacneqarKa ( nporpaHMa "~or"). 

KOHTPOJI:O MHOXeCTBeHHOCTH 3aKJIJ>qaeTCSI B no,n:cqere cpe.n:uero qzcJia 

HCKp, npHXO,li;SimerOCSI Ha O,li;HH sanycK B K~OI KaKepe, a TaKXe 

cpe,ll;uero qJicna nepe6pomeuusx ~eppmroB ua o.n:uy HCKpy. 

C nOMOm:bD nporpaMMH KOHTpOJIH TOqHOCTH onpe.n:eJISieTCSI 

npocrpaHCTBeuuoe paspemeuue KaMep. Cpe.n:HHSI roquocr:o KaMep, 

BJiqHCJI8HHM no ,li;HCnepCHH BeJI:v.:qJIHH d t OKaSaJiac:o paBHOI 

...,0,4 w; npm cpe.n:neM yrne BXo,na qacTMD;H B KaMepy "'O,I. 
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~eKTHBHOCTD HCKpOBHX Kauep H ee 38.BHCHMOCTD OT liHCHa 

HCKp B KaYepe RBHSieTCSI O~HO~ H3 OCHOBHHX XapaKTepHCTHK YCTaHOB

KH. BH11o cos~aH·o H onpo6oBano E axcnepmueHTe rpm :eapxanTa npo

rpaMU BY'tiHC11eHHSI 3$~THBHOCTe!. B O~HOY H3 HHX a~eKTHBHOCTD 

onpe~e11a11acD no npaNUM Tpexa:u, BO BTopou no rpexa:u, npome~mHY 

t~epes MarHHTnoe no11e, B rpeTDe:M - no vo - co6sTHHM. Hax6o11ee 

npSIMO~ COOC06 OUpe~e11eHHSI 3~eKTHBHOCTH ( no V° C06STHHM ) 

S!B11SieTCSl OCHOBHlill npH pa6oTe H8. 11HHHH. 0npe~e11eHHaSI Ta.KHM cno-

C060M 3qxpeKTHBHOCTD HCKpOBHX Ra.Mep 6s11a paBHa ._..0,96 npH 

4+5 <f>OHOBHX HCKpaX H ,.., 0, 80 OJ·H 9-tiO <f>OHOBSX HCKpaX B KaMepe. 

C11e~yeT OTMeTHTDt liTO XOTH nepeqHC11eHHSe CfiOC06H He ~aDT a6co-

11DTHOrO 3H8.tieHHSI 3<P<f>eKTHBHOCTH perHCTpB.nHH V 0 
- C06HTHSI KaMe

pa~m, OHM ~OCT8.TOqHS ~HSI onepa!HBHOrO KOHTp011Sl sa pa60TO~ Ka.Mep • • 
qTO KacaeTCH a6COJIDTHOt! 3<P<f>eKTP£BHOCTH perHCTpB.nHH V° COCSHTH~ 

CHCTeMOI KaMep, TO npH H3yqeHHP£ pereHepai(HH t<:_ - K; B TO'tiHOM 

3HaHHH 3TOI Be11H't1Htrn: HeT He06XC1~HMOCTH, OOCK011DKY B KatieCTBe 

MOHHTOpupyDmero nponecca MOryT 6HTD HCll011D30B8.HH pacna.~s 

K~ ... 1i ::t e ~ v x K ~- :r. :1:. .!' + v • OrteHKa aqxpeKTHBHOCTH p erxcrpanxx 

COCSSTBSI, OCHOB&HH8.Sl Ha 3HaqeHHSIX 3~eKTHBHOCTett OT~eHDHSX 

Ka.Mep ( npH cpe~ne:u •ntene HCKp B Kauepe paBHOll,.., 4 ) ,J.J;aeT sHatie

HHe 0,80+0,90. 

IIporpa.MMa pacnet~aTRH ucnoJIDsyel~ca ,IJ;na npe,J.J;cTaBnenxa noJiyllaeMott 

c KaMep HHflopMartHH B rpa<f>xt~ecKoM BH,IJ;e. 

0CSpa60TK8. C06HTHSI 3aKHDqaeTCSI B OT6ope KOOp,II;HH&T H H8.XOE,J.J;e

HHe napaMeTpOB V 0
- C06STBHe JtJISI OT60pa KOOp,II;HHaT V° C06HTU 

npHHBMB.eTCSl C11e,D;yDntHt! a11ropHTM,. B O~HOI BeTBH BS6Hp8.DTCSI 4 Kalleps, 

,D;Be nepe~ MarHHTOM H ~Be 38. MarHHTOMe Ilepe6Hp8.DTCH BCe B03MOE-
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HRe KOM6HHanHH HCKp B 3THX KauepaX H ~~H KaZ~O~ npOBepseTCH 

Bano~HHMOCT!t xpurepHH rpexa. Ee~H ~~SI Kartoro-ro Ha6opa xoop~BHar 

( X1 t Xl. t X3 t X~ ) 3TOT KpHrepHI BHnO~HHeTCSI TO npOBO,D;HTCSI 

nOHCK ~OnO~HHTe~ltHHX HCKp, ~e~HX Ha HaA.n;eHHOM rpeKe. 3aTeM no 

OT06paHHHM TartHU o6pa30M TOqKau MeTO,D;OM HaHMeH!.WHX KB~paTOB 

HaXO,D;SITCSI napaueTpH v• C06HTJISI, 

B xaqecrBe napauerpoB V" C06Ii1THH, no KOTOpHM npOBO,D;HTCSI 

MHHHMH3aUHSI tf>YHKUHOHMa, BH6pa.P.H C~e,n;yDl(Ke: ~ 1 , A.z - raHreHCH 

yr~OB HartJIOHa nepBoro H BTOpOrCI rpeKOB B npoeK!lHH Ha fiJIOCKOCTlt 

X02 ; x. , Y. , Zo - Koop;umars BepmHHH; t, , t.~. - raHreHCH 

no~OBHHH yr~OB nOBOpora nepBOrC· H BTOporo TpeKOB B llarHHTHOM no~e. 

ITo 3TBM napaMerpau BHqHC~HeTCSI 3~KTHBHaSI llaCCa ~ , B npe,n;-

no~ozeHHH pacna.n;a Ha 

HOrO HKHYJI!.Ca H .n;p. 
ECJIH C06HTHe y,n;OBJ18TBOpHeT BH6paHHHM KpHrepHHM, OHO BH,D;aeTCH Ha 

neqarlt H sanHCHBaercs Ha uarHHTHYD neary. B .n;aJI!.HelmeM or6op no 

KpHrepBSIM H nocrpoeHHe rHcrorpaKY npOH3BO,li;HTCSI C 3TOI J19HTH npH 

noMo.- cnenmaJI!.HHX nporpaMM 6scrpol o6pa6orKH. 

Eonee no.D;po6Hoe onmcaHHe nporpauu npmBe~eHo B pa6ore [ 4] • 

IY. PereHaparop H3 11La'ron•HHOI IO eM 6HJI ycraHOBJieH B 

430 llM nepe~ nepBOI KaMepol. ·vo - C06HTHSI, Y~OBJieTBOpa~He 

RpHTepHHM, o6pa6aTHBaJIHClt MeTO,D;OM :Xz no MO)l;e K<'-. ::1i + .1i- H 

~JIH xa~oro BlqHCJIHJIHC!t cne~ym•me KHHeuarHqecxme napauerpH. 

I. ~eKTBBHas Macca pacnaBmetcs qacrznH ( M ) B npe.n;nono

zeHHH pacn a..n;a., "J\+ 3\-

2. Yron cyYYapuoro 

OC!tl> ( 9 ). 
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3. 3Heprm.s: ( E") pacnaBme~c.s: qacTmna B npe.n;nonoxeHHH 

pacnBJta I(.D ...... :li•:r;-

4. Pacna.IJ;Ha~ npo6er ~ 

5. HJ.myn:oca H yrns BI:lJieTa npo.n;yKTOB pacna.n;a ( p .. , fa , 0 1 , e2.)• 

!JI.S: nocTpOeHH.S: rHCTOrpaMM OT6HpaJIHC:D C06I:lTH.S: 9 y.IJ;OBJieTBOp.S:D~He 

CJie.IJ;y~HM KpHTepH.S:M. 

I •. HaJH'IHe He MeHee 6 HCKp Ha Ka:E,II;I:l~ TpeK 

2. BepmmHa co6arm.s: nezmr B pacna.IJ;HOM o6~eMe 

3. IIoJIHM 3Heprm.s: R0-MesoHa B HHTepBaJie I•7 f3B 

4. YrOJI CJ¥MapHoro HMOYJI:DCa C OC:&D Z e <: !00 Mpa.n;. 

Ha pmc.5 noxasaHo pacnpe.n;eneHHe no a~eKTHBHOI uacce ~ 

.n;ns: codarmm, y.n;oBnerBop.s:m•mx nepeqmcJieHHI:lM xpmrepm.s:M. BK.n;Ho, 'ITO 

pacna,n; K~- :r. "':n- OT'IeT JIHBO BH.IJ;6JI.S:eTC.S: H8J); qJOHOBH:M:K C 06HTH.S:MH 
- . 

m roqHocr:o BoccTaHOBJieHm.s: Macca K0-MesoHa A~- 7 M3B. OneHKa 

3TO~ BeJIH'UIHH Mero.n;oM MoHre-Ka.pno .n;aeT sHalleume AM- 6 MaB 

( pmc.6). lJI.S: oneHKH yrJIOBOro paspemeHH.S: ycTaHOBKH 6HJIH OTOdpa

Hll C06HTH.S: C 3~eKTHBHI:lMH MaCCaVH, JiezamHMH B HHTepBaJie 

o, 485 <. M < o, 5!5 f3B/c 2• Pacnpe.n;eneame no napaMeTpy e (nnoc-

KHI yroJI BI:lJiera) ,IJ;JI.S: TaKHX C06HTHl noKa3aHO Ha pHc.7. TO'IHOCT:D 

BOCCTaHOBJieHHSI HanpaBJieHHSI mmyn:oca K0 :u:esoHa A e- 2 upa.n;, 'ITO 

raxze xopomo cornacyerca c pe~;yn:oraroM npe.n;:eapmren:oHoro pac'leTa 

:u:ero.n;oM MoHre-Rapno. YpoBeH:o q>oHa, noxasaHHHI ua pmc. 71 oneHm

BaJic.a DO yr JlOBOllY pacnpe.n;eneHilD B COCe.D;HHX MaCCOBI:lX HHTepBaJiaX 

0,470 <. M < o, 485 H 0,5!5 < M < o, 530 • 

.nna pacqera yrnoBoro pacnpe.n;eJieHB.a .n;mcppaxnHoHHO pereaepHpoBaH

HHX K ~ Me 30BOB 6blJia Hen OJI:D3 OBaRa npHBe.n;eHHa.fl B pa6ore (5] 

4JopMyna, y'IHTaBa~a.a MHoroxpa:Hoe Bsamuo.n;elcTBHe K-MesoHOB c 

Be~teCTBOM pereueparopa. 
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ITapa.MeTpH, HeOdXO~KMHe ~HSI BHnCHH8HHSI pac~eTOB no 3TOI ~OpMy

ne ( ra.Iure Ka.It aunJIHTy,D;a nepexc·~a K~-1<; ~ ua a.n;pe U 258
, aM

nnzry~a pacceauma K~-+ Kt , n onuoe ceqeuHe B3a.HMo~ettcTBHH 

~~MesouoB c a~paMH ypaua H ~p.) OHJIH onpe~eneuH no onrH'IIecxon 

MO~eJIH x). TipH 3TOM HCnOJIL30BaDHCL 3H8.'11eHHSI peaHLHHX H MHKMHX 

11acrelt aMIIJUtTY.n pacceaHHH K+p , K+n , K-p , K-n , npHBe~euuHe 

B padore [6] • 
B COOTBeTCTBHH C ~OpKyJiol, ~am~el yrJIOBOe pacrtpe~eJieHHe 

~H~paxnuouuo pereuepupoBauusx K~ Me30HOB 6sno npoBe~euo MO~e

nxpoBaBHe H nocrpoeuo pacnpe~eJ.:euHe no nnocKolly yr11.y BHIIera K~ 
p 

Me30H0Be 3To pacnpe~eJieHHe, HOMHpOB8.HHOe H8. 'IIHCJIO KorepeHTHHX 

K:MesouoB, ua6n~euusx B sKcnepHMeure, npmBe~euo ua pmc.7. 

BH~uo, ~To pac~§ruoe H sxcnepKMeHTaJI\HOt pacnpe~e11.euxe cornac~

ca ~pyr c ~pyroM. 

ITpe~craBJiaer Hurepec raxze cpaBueume pacqeruoro H sKcnepH

ueuranLuoro cneKrpoB sueprHI K~ Me30HOB. lJIH sxcnepHMeuraJILHO~ 

rHCTOrpaMMH OTdHpaJIHCL COOHTHSI C 3~eKTHBHOit M8.CCOI B HHTepBaHe 

0,485 < M < 0,5I5 H yrno:u BHJie~ra I et < 0,005, r.e. xorepeur:a:o

pereuepHpoBau~me K~ MesoHH. 

nna nocrpoeuxa pac~eruoro cneKrpa sa ocuoBy dpanxcL ~auuse 

no pox~euxm R+ H I\ u:esouoB r:poroua.MH c sueprmett IO rsB, npH

Be~euu• B paOOTe [7] • nna cp£LBHeHHJI C 3KCnep&eHT8.JILHHU: B 3TO'r 

cneKrp 6sJIB Bueceus cne,n;yi>D(He r:onpaBK H. 

I. Ha pac na.n K.o 
L ua nyrrr or MHmeuu ,n;o pereueparopa. 

2. Ha 38.BJICHMOCTL 8.MIIJIHTY.D:bt KorepeHTHOI pereuepanHH OT 

suepro R -Me3oua. 

3. Ha 3qxpeKTHBHOCTL perHCTJt8.IUI:H pa.CD8J];OB 

X) B pa.cqeraX no ODTH'II8CKOI MO~eJIH HCDOJIL30B8.JIHCL nporpa.MMN, C03-
.n;aBBHe O.B.nyudpaiCOM (llB3). 
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H3 pzc.a BH~uo, ~To cornacze pactteTHoro H 3KcnepHMeHTaH~

uoro cnextpoB K; Me30HOB ~ocTaTottuo xopomee. 

O!leHKa notoKa K~ JI830HOB ,u;aeT BeJIB~HHY ...... Io4 K:/nBKJI npH 

Cdpoce Ha JIBDIIHi ,.., 4XI0IQ DpOTOHOB/llHKJI. 3-ra BeJIJittHHa Ta.KZe 

corJiacyeTCH C oneHKaMH, C~eJiaHHHYH Ha OCBOBaBIIH ~aHHHX DO BUXO

,u;y K+ u I\ KesouoB [ 7] • 

B saxJimtteume aBTOpH 6Jiaro~apaT H.fp~Ba, B.HHnatoBa, 

B. 08JJ;HJ10:Ba 3a BHDOJIH8BHe 60Jil.mOI pa60TLI, CBHSaHBOlt C llOHTa.J:OII 

H 3KCDJiyaTanHel ycTaHOBKH, ltOlLJieKTHBbt OT)I.eJIO:S CHBXpocpa30TpOHa, 

B oco6eBHOCTH CTapmero ~mcnett:repa c.te~yxo:sa H ~HcnetqepoB 

A.RcaeBa, B.nepq,eeBa, O.ItHcJI.aE:a H H.iJIOBoro 3a o6ecnetteuue qe:r

Kolt pa60TH yCitOpHTeJIH BO BpeMsr DpOBe.n;eHHSl 3KCD03HllHlt, J1H 6Jiaro

~apHH n.nm6HMoBolt H E.~HJIHnnoBolt 3a nouomL B pa6ote ua 3BM, 
• 

ItOJIJieKTHBY onepatopo:s ( pyK. rpynnH JI.K:MpHJIJIOBa) H HHZeHep!OMy 

nepcouaJiy 3JH :S3CM-4 ( HatraJILHHlt D. Ty:rHmKHH) 3a o6ecnetteHHe 

tte:rKoro H aq,q,eKTHBHoro ctte:ra aa,Jtatr. 

ABTOpbt npH3HaTeJILHH B.CBID.~H)J;OBY 3a DOCTOHHHOe BHHMaHHe H 

DOMOmL B pa6ote. 
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