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PaocMoTpena nocTaHOBKa aKcrrepHMeHTa no o6napy.Ee~ 

:z: Hayqemno riDiepcppa.rMeHTOB, a ra.KJKe )U)yrruc cB.fiaaHH:WC 

COCTO.mrn:H }\~ - rnnepOI-Ia, C ITO'~OJ.IU)~ 2-X MeTpOBOrO OTpH-
~ 

MepHoro oneKTpoMeTpa CKlvi-200 B nytmax pe.li.HTkiBIWTCIDIX 

~ep cHHxpowaaoTpoHa. IIpe,I(Jlara 3M1IH ::mcnepm~eHT HcrroJib

ayeT B03MOJKHOOT:h ITOJiyqeHliff peJLiTiffiHCTCKHX rnnep.ff,II;ep C 

60JI.DlllliMH pacna,n;HhiMH npo6erarvm , liTO noaBo.IDieT Ha6mo.n;aT:& 

H MCCJie,IJ;OBaT:& HOBble riDiepqJpa.rMOHTH C 3ap.ff,II;OM 'Z ~ 6 • 
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I. OcHOBHHe oco6eHHOCTK nocranoBKH aKcnepEMeHTa 

HcTopHH xcCHe~OBaHKff rHnep~ep :Iac~THBaeT no~TR 25 ~eT, 

O~aKO, 0 CBO~CTBax STOH He06~0i ~pMH ~epHoa MaTepKH HSB8CT

HO llOKa 0~8lffi MaJIO • 

~0 HaCTORmero BpeMeHK y~~OCb Ha6~~aTb R ~eHTK~HUHPOBaTb 

no pacn~a.M TOJII>KO JierKHe rmrep.H,IIJ)a c A< I6 , npMqeM cTaTHCTm<a 

saperHcTpMpOBa.HHIDC rmrep.H)l;ep "C n N HactrnT:r:maeT Bcero He-
/\ 

CKOJlbKO C06hiTHH. 0I.(eHKH cpe,nnero BpElM8HH JIW3HH O'I8Hb rpy6u H npo-

THBOpe'IRBU R llO~eHhi B OCHOBHOM ~: CaMhiX JierKRX rxmep~ep - BO

~opo~a R re~ *). 0TCYTCTByroT H~e~~hie ~aHHhie 06 OTHOCHTe~HOM 
BepORTHOCTH pa3JIH'IHhiX MO~ pacn~a r~ne~parMeHTOB T~eJiee 6epKnHH. 

0CHOBHhle M8TO~'I8CKHe Tpy~OCTR, CTC~e Ha ITYTH ~~HeHlliero pa3-

BHTRR 3THX HCCJI8~0BaHRH CBR3aHhl C MaRHMR (MHKpOHHHMR) npo6eraMH 

rxne~ep, Ha6Rro~aeMHx B 3MYJIDCiiffX npH saxBaTe Me~eHHhiX K--Me-

30HOB. BosMo~ocTn no~aTn B nyqKax ycKopeHHUX ~ep pe~TllBMCT

CKHe rHn8PWParM8HThl OTKphiBaeT no cymecTBY HOByro 06JiaCTb HCCJie~O

Ba.IDIH B rl'liiepH,D;epHOH qm:smce /2+4/. I1~noJibsoBanze pea.KI.Utlli Tmra: 

nosBOJIJIIOT no.n:yqaTn H Ha6JIIO~aTn c rroM,)IliOIO CTPIIl'v18pHOH Ka.Mephl pas

JDI'IHLie rHIIep.fl,Iij)a ( B TOM 'IHCJie H TIDKeJIUe) , o6JI~aronme ·sHa'I.MTeJin

HUMH rrpo6er~lli. OcHOBHhie OC068HHOCTH TaKOM IIOCTaHOBKH 3KCITepHMeH

Ta, CBO~TCR K CJie~meMY: 

*) I1CKJIIO'I8HHe COCTaBJIHeT npe~apHTeJll,HhiH pesyJIDTaT apH30HCKOH 
rpyrriihl, IIOJiyt18HHhL~i· B IIy'I:!Ke pe.l.l.l1THHHCTCK1IX .F.r,IJ;ep ,II,Jiii CM8Cli 
riDlepg)parMeHTOB 

16N H 16o : 1: = (0.86 +0 •33). ro-10 c IB/. 
1\ /\ -0.26 

• 
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I) Cpe,IUI:ae pacna.,zuwe npo6erH rm(ei>WparMeHTOB, KOTopue MoryT 

6HTD no~eHH Ha YCTaHOBKe .CKM-200. B nyqKe pe~TXBMCTCKHX ~ep 

cmocpocpaSOTpOHa JlB3 COCTa.BJ11IIOT I5+~L5 OM. 

2) ~6pa30BaHHe pe~THBHCTCIO'IX rlnei>Wpa.rMeHTOB conpOBOJIU(a6TCif 

po~eiUieM Me,zvreHHmc IF ( K~) - Me30BOB, pacna.n; KOTopux MOJKeT 6HTD 

B~~eH B Tpxrrep, ~To o6ecne~BaeT oT6op rxne~ep npH ManOM 

ceqeHHH peaKUHH (I), 
I· 

3) BuneT o6pasoBaBmerocR pe~THB~cTcKoro r:ane~a H npo~-

TOB ero pacna..n;a orpaHxPieHH Ma.J'IHMH Te.l!ecHHivm yrJia.Mli A Q (,lJ..JIJI 

rmiep@parMeHTOB - 2•10-5 cp., HYKJIOH•)B - 6•10-3 Cp H llHOHOB 

- 2• I0-2 cp). oTO 06CTOJIT6JIDCTBO 06Jit~r~aeT HCllOJI:b30BaHHe c~eTtm
KOBOH annapaTypU ~ ~OllOJIHHTeJihHOrO aHaJIR3a RJIR Tpxrrepa • 

. 3Hatm:TeJIDHHe npo6erM pe~THBHCTCI~ rHne~ep o6ecne~aiDT B 

npe~aeMOH llOCTaHOBKe OnHTa HOBHe ~leTO~ecKHe B03MO~OCTK, a 

KM6HHO: 

a) B03MOJKHOCTh HCllOJIDSOBaTh ,n;.IDI (16pasOBaHIDI rmiepR.D;ep .D;OCTa

TO~O TOJICTHe MRID6HK ( .D;O 5 r/cM2; ; 

6) BOSMOJKHOCTD npHMeHHTh C~T~~OHHHe cqeT~ ~ H3-
l cLE 

MepeHIDI sa~a ( Z) rmiep;I,IJ;ep no ROHE Sa.IJ;lilli : Z - a;i 

IT. KoHxypeHTHOcrroco6HocTb ~6HeHcKOM rHrrepgnepHOH 

rrporpaMMI:l. 

ilo~eHH6 pe~THBHCTCKHX rHITepR.n;~p B03MO~O B HaCTOHmee 

BpeMH TOJIDKO Ha 6epKJIHeBCKOM H ~6HeH~KOM YCKOpHT6JIRX, Ha KOTOpHX 

ocymecTBJIReTcm ycxopeHne THJKeJIWC HOH0:3 .n;o peJIR:THBHCTCKRX aHeprHi1. 

He,n;aBHO apxsoHcKaR rpynrra npoBeJia Ha t5aBaJiaKe npo6Hoe 24-x ~acoBoe 

• 
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00JIYli8HH8 YCTa.HOBIOI, B KOTOpoi! OT~5op rlmepg,n;ep IIpOBO.D;lLJICJI IIO 

pa.crran;aM ocT~OBHBIIIKXCJI K± -MesoHaH. PeJLR:TRBHCTcx:.a:e riiiiiePIIJparMeHTH 

perncTp:HpOBa.miC:& B JimpOK038JOpHOi! UCKPOBOH Ka.Mepe 6e3 MariDITHOrO 

IIOJm, IIOSTOMY rmiepa,Iij)a He MOrJIH OET:& M,IJ;eHTi!cJ?mnij>OBaHH Herrocpe.n;

CTBeHHO IIO RX padiiBJJ;a.M. 0,1Uia.KO, a:B'l'OPaM Yll.aJI.OC:& BHli,e.TmT:& 22. co6u-
IG ll.N· TM, KOTOpHe OHll miTeprrpeTRJ)OBaJIR Ra.K CMeC:& rm:repSI,IJ;ep "0 II " 

H oue~ ~ HHX cpe~ee BpeMJI EHSHH ~·= (0.86~8:~~) ·ro-10 c. 
# 

~yrKM He MeHee BamHUM HTOrOM 8TOM pa60TH H~8TCH SKCIIepHMeHTan:&

HaJI OUeHKa 3~8KTHBHOCTH HCII0~30B8HHOrO TpHrrepa H BUXOli,a pe~

THBHCTCKRX rHIIep.HlJ.ep: ( 2+1) MK6H/ Ha eyRJIOH MID.ll8HH. ITpOaHaJ:lli3I1-

poBaa pesyJI:&TaTll·, apH30HCKaH rpynna rrpnnma K BUBo,ny, liTO Mea..n:o-

HUM l1,8T8KTOpOM rHII8Pflll.ep B TaKOH ITO)TaHOBKe OIIUTa HBRH8TCH CTpH

MepHM Ra.Mepa B MarHHTHOM IIOJie, Kat STO H 6UJIO npe,nyCMOTp8HO l1p08K

TOM CKM-200. Bo BpeM.a npe6I:lBaHIDI pYJCOBOlJ.l'ITeJIF.r apH30HCKOH rpyriiThl 

npow.T.EayaHa B ~6He 6~0 ITpOBeli,eHo COIIOCT~eHHe 6epKJIHeBCKOH H 

.ny6H8HCKOH rHII8p.ff.D;8pHUX rrporpa.MM, KOTOpoe IIOKa3aJIO H80CIIOpZMllle 

npeJiMYmeCTBa nocJieAHeH: 

I) ceqeHHe o6pa30BaHRH rHII8PWPaiMeHTOB no KpaHHeH Mepe Ha 

IIOp~OK 6o~me, ITOCKO~KY IIOMHMO 60JJ:&ID8H ITO ceqeHHID peaRUHH 

N+N.--ATN+K. B:KJI8ll. .n;aroT· pea.KIUlli "f•N-A-rK-t-J\I.;.JC~ Jie:ata.IlWe 

sa npe.n;eJiaMH SHepreT:aqecKHX B03MO~OCT8H EaBaJiaKa *). 

2) cpe~He pacnaJUibie rrpo6erM noJly-qaeMIDC peJIHTlffiRCTCKHX 

rmiepH.D;ep noqTH B 2 pasa 6oJI:&me.~p;a:o.I up1We,1JieiW: pacqeTm.te 

*) Bwco.n; Ae; B pp-B3amviOl1,8HCTBHH :rp:a ()HeprHH 2, 2 raB 

- O.OIB M6H, a IlpH 4.6 raB - 0.254 M6H 161. 
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pacnpe~e~eHHH ope~KX npo6eron rKITe~~ep no~TH B 2 paaa 6o~me. 
Ha pnc.I npnBe~eH~ pacqeTH~e pacrrpe~e~eH~ cpe~HX npo6eroB rHUep

smep ~60 Ha 63BMa.KC li Cmi.XpoqasoTpOHC; pacnpe.n;e~CH:wl IIC>.nyqCHil 

nyTCM MO.D;C~OBSHHH COOTBCTCTBym~ ~e~ C yqeTOM OT60pa TpKr

repOM ~ RHH K0s - pacn~oB. 

3) Te~CCHI:lli yrOJI BWICTa IIpO.n;yKT0:6 pacrra.n;a peJIR:THBHCTCKIDC rmrep

smep B 4 pasa MCH:OillC , qTO cymeCTBCHHI) 06Jierqae'r HX ~OIIOJIHHTC~:OH:UM 

aHa.Jm:3 C IIOMOUU>JO rO~OCIWIIa CJ.UlliTitiJLJI.H].(HOHHJ:lX cqeT~OB (nporropr:mo

HM!>HbiX :Ka.Mep). 

4) .liY6HCHCKaf.[ CTpllMCpHaH Ka.Mepa o6~aeT B 6 pas 60~:0IIIDM pa6o

'I:{IDJI 06'I>CMOM, qeM 6Cp:KJlliCBCKaH; STO ~CLOT B03MOJKHOCT:O: 

a) C 6o~mei1 TO'tlHOCT:OIO H3MCpJIT:O lMITY~:OCLI (P) ll yrJIH ( e ) , T .K. 

TO~ocT:o TpeKOB1IX HSMepeHHH CRJI:DHO sc~HCHT.OT ~~ TpeKa L : 
i\ 8 L-2.. c2.s Afl ~ c~ 
~::~.::- 7' ' ' p 

6) pa3MCCTHT:O CHCTCMY K+ MC30HHOTO TpHrrepa MC~ S~CKTpO~aMR 

(Henocpe.n;cTBeHHo nope~ nepe~ei cTeHROH) ~~ep:u H Ha6~~aT:o pac

n~ rHTiepR.n;ep B ee pa6oqeM o6'beMe ( eM. pnc.2). 

TaKHM o6pa30M, SKCIICpHMCHTI:l IIO HC~C~OBaHHIO rHIICPfl.D;Cp Ha 

c:mxpoqasoTpOHC C IIOMOUU>JO ycTaHOBKH CJM-200 - BHC KOHKypCHIJ;IHi ( IIO 

KpaHHCH MOpe B 6JIIDKa.inrne 3-4 ro.n;a). o'rO ITO ~OCTOIDICTBY OD;CHHJia 

apH30HCKaJI rpynrra, H3'l>JIBHB JKC~aHHC y<l<lCTBOBaT:O B .n:y6HCHCKOH rmrep

H,II;CpHOH rrporpaMMe. PaccMaTpHBaCMM IIOGTaHOBKa SKCIICpEMCHTa HC 

nc~qaeT, a cKop~e .n;onoJIHJieT .n;pyroe nepcrreKTHBHoe Hanpa~eHne 

HCMC.D;OBaHHH rHIICPfl.D;Cp, B KOTOp:WC H3yt[aJOTCJI B036YJK.D;CHHl:JC COCTOIDU.IR: 

rHTiepsmep 6es :we nenocpe.n;cTBCHHoro Ha<i.mo.n;eH:w:r ( n o mvmy.m,ca.M 

BTopitnmx ImOHOB B " 06MCHHOH" pearuuu: K-+ A--.. A + rr- / 7 ,B/)' 

• 
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ill. CxeMa 3KCIIep11MeHTa R COCTaJl arrrra;paTypll. 

Hccne~oBaHBH rRITe~e;p Ha ycT~BOBKe CKM-200 rr;pe~o~araeTcH 

npoBeCTH B TOH Ee reoMeT;pRR OIIUTa, B KaKOH Be~eTCH ceiqac H3Y

~eHHe B3aRMO~eicT~RH ;penHTRBHCTCK~X ~e;p c ;paa~ ~9,I0~ 
ll;pH STOM 6y~eT XCIIOHB30BaHa 3Ha~~e~HSH ~aCTh CHCTeMH nyqKOBOrO 

Tp:arrepa, Bxo.n.muei B cocTaB anrrapaTypii CKfvi-200 /II/. 

06maH cxeMa paccMaTpHBaeMoro ~KcrrepHMeHTa rrpHBe~eHa Ha pnc.3. 

YcKOpeHHI:le H BUBe~eHillie H3 CHHXpoqa30TpOHa pe~THBHCTCKHe ~~' 

c(!>opMHpOBaHHhle B Ilyt!OK (I) rrpOXO,Il;fiT 'lepea CHCTeMY nporropUROHaJID

m.IX Ka.Mep ( rrf,:.l) H ·CUHHTHJIJIRl.UIOHH!:lX TeJieCKOllOB ( TIT, TH, TT), 

~eJID KOTOpRX OT6HpaTh CJiy'laH, KOr~~ pe~THBHCTCKOe ~0 C flYmHIIMH 

3Ha'leHWIMJ1 A ~ Z BXO,lUIT B CTpHMe [)HYJO Ka.Mepy B npe,n;eJiax onpe~e

JieHHoro TeJieCHOrO yrJia. B HOHOIIpOB)~e (3) peJIHTMBHCTCKOe ~0 

, KOTOpyro OKpy.maeT 

~eTeKTOp OCTaHOBOK K+ -MeSOHa (CB). lip~ STOM o6pa30BaBIDHHCH pe

~THBHCTCitHH rHIIepc»ParMeHT IIPOXO,IU1~~ C'leTtrn:K (H), H3Mepmomnii ero 

ROHH3auHID, H pacrr~aeTCH B pa60'leM 06~eMe CTpHMepHOH Ka.Mepii, a 

po~eHHIIH B S~OM Ee B3aHMO~eHCTBHH K+ -Me30H TOpM03HTCH H 

OCTaHaBJIHBaeTCH B ~eTeKTOpe CB , lCOTOpHH C 3~epJKKOH ~ I2 HC 

perHcTpnpyeT pacn~ K+ Me3oHa. 3a I:a.Mepoii pacrrOJiaraiDTCH nyqKo

BIIe aHTHcoBrr~aTe~HIIe cqeT'tlliiGI A ~• CHrHa.JIH3HPYJOIIUie o TOM, liTO 

BOille~ee B ycTaHOBKY peJIHTHBHCTCKOE! H,n;pO npOB3aHMO~eHCTBO~O), 

a TaroKe ro~OCKOII CIUIHTWI.JI.ff.UHOHHIIX C:'leTl!HKOB (Pi.), perRcTpH;pYJO

mRH rrpo~TH paarr~a o6pasoBaBrnerocR rnne~a. TaKHM o6pasoM, 

JIOrH'lecKaH cxeMa sarrycKa cTpHMepHo~ Kfu~epii 6y~eT: 

3a.nycK = Trr x TJfX TT x (M) x H x (F ) x CB x A. (J2Hc) xGB*). 

*) Gtri:htrHKH M H P B cxeMY Tp:vrrre)a MOJKHO ,rro-BH.IJ;:HMONJY, He 
BKJIIOqaTh, a HCITOJID30BaTh IIOJIY11amJiyJO OT HllX HHcjlopMa.UmO IIpH 
aHa.Jll!Se, 3aiiHCHBM ee HJIH BUBO~ I Ha Ta6JIO • 

• 
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Hmxe npHBO~TCH xapaKTepRCTKKH OCHOBHHX Y3~0B YCTaHOBKR CKM-200 

B KpaTKRH nepeqeHh ~OllO~MTe~HO~ annapaTypH, Tpe6yeMOi ~ npo

Be~eHEH sxcnepRMeHTa. 

I) CTpRMepHa.a Ka.Mepa, mvrezomaa: pa6olllrlt o6'beM 60Jiee 

I M3 (2 x.0.9 x 0.6 M
3

) , noMemeHa B MarHHTHoe no~e IO xrc. 

BosMO*HOCTH TpeKOBUX nsMepeHHM xapaxTepnsyeT TO~OCTH onpe~e~e

HHH l1MllYJ!hCa M yr~a ITyqKOBWC oC - -qacTm( ( IS rsB/c) IIpH ,n;.mme 

TpeKa OKOJIO 150 eM: A~~ 0.04;.o.8~ 2 MP~· BpeMFI ITa.MfiTH (KO-
p 

TOpoe MOJKeT 6hiTh YCTa.HOBJieHO H ITO,UJ;eplK.ID3aT:&CH Ha ypOBHe 2+3MI{C ) , 

a TaK&e ITapaMeTphi BhiCOKOBO~THOrO HM!IYJII>Ca KOHTpOJIRPYIOTCH B rrpo

uecce aKciTepHMeHTa cneD;HaJI:&Hoi1: amrapaTypoi /I2/, KOTopyro n~aHH
pyeTCH ITO~coe~:HHHT:& 8BM TPA-I. C])e,IUIMI BeJIH'tiiiHa HecTa6HJWHOCTH 

WIIIJIUTY~ BhiCOKOBO~THOrO HMIIY.lil>CH ( ~0 700 KB) COCTa.B.llJieT +1.5% •. 

B npon;ecce ITO~OTOBKH riDJep.H,IJ;epHoJ•O aKciTepiDJieHTa ll.Jla.HH:pyeTcH 

ycoBepmeHCTBOBaHHe HMeiOliU'IXCH H pa~:pa60TKY HOBWC Y3~0B, o6eciie'tiH

BaiOmiDC pa6oTy CTpHMepHOH KaMephi ( CM. "ITpoeKT"f~J 

2) CHcTeMa IIY]EOBoro TpHrrepa, B~'tiaeT B ce6H c~e~mHe 

OCHOBHhie Y3JILI: 

a) Te~eCI\OII IIpOWMHPYIOIUHX c:mmTHJIJIRlUWHHWC C'tieT'tiHKOB (TIT) , 

B~eJIHIDmax pa6oqyro -qacT:& rryqKa; 

6) C'tieT'tl.HIDI, B~eJIHIOII{He eyJKHhie H,D;pa ITO 2 ( TH) ; , 

B) C'tieT'tiKKH C IT~eHO'tiHHM CIJ;HHTR~TOpOM (TT) TO~OM 80 MKM; 

r) a.HTHCOBIIa.,IJ;aTeJil>Hhie C'tieT'til'IKli, pa60TaiOIIme B HOHH3all;HOHHOM 

peXKMe H sanpemaromne sarrycK oT rry~<OBhiX -qacTRD; ( c onpe~eJieH-

HHM2-..J%z). 
~) 6JIOKH 61ICTpOH 8JI8KTpOHILKH; 

e) OJIOK KOHTpOJIH COCTa.Ba ny-cma ITO 2_ C BhiBO,IJ;OM Ha 8.MIJJlliTY.IJ:

Hhiii a.Ha.1llf3aTop. 
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ITpx pa6oTe c d( - qacTHUaMH c~cTeMa ~eHTH~ o6ecrre~-

BaJia Ha BXO~e B KaMepy no~~eHMe o~osap~:wc ~CTHU c Koa~eH-, 

TOM 104 • ~OK KOHTp~ COCTaBa nytiKa HCIIOHDSOBaJICH B 06~eHRHX 
aMy~cHi x KpxcT~oB B rryqKaX 12c , 16o, 20~, tiTo rroKasaJio 

BOSMOEHOCT:b ~OCTaTOtiHO H~e~oro B~e~eHKa Hy.EHHX ~ep ~axe npR 

HaJI.Htnm rrpBMecx .z:cpyrmc ycKopeHH:wc fi,II;ep /eM. pxc.4 I. CxcTeMa 

nytiKOBOrO TpRrrepa ~OJIEHa 6~TD IIOIIOJIHeHa: 

a) 6JIOKOM nponop~oH~HHX KaMep llr, rr2 , rr3 ( 6 mT. pas-; 

MepOM 200 X 200 MM2 ) C COOTBeTOTBY,:OIU6H aJieKTPOHHKO! ;u;IR KOHTp~ 
sa IIy'IKOM; 

6) 6JIOKOM HSMepeHM Z rmrep.::r,n;pa CO CtieTtmKOM (H) Ha 

BXO~e B Ka.Mepy; 

B) ro~OCKOIIOM CUHHT~OHH:WC CtieTtiHKOB ~ aHaJIHSa ITO 

rrpo,IJ;yKTOB pacnMa rHITep<,pparneHTa ( P(. ) • 

MH<j)OpMB.UWI 0 3TIDC 6JIOKOB C IIOMOm.DIO a.Ha.JIOrO-IniWPOB:WC npeo6pa

SOBaTeJI6H ( .AI..UI-332) ~oJDKHa BBO,lUITn.a: B SBM TPA-I ,KOTOpM BXO.IUiT 

B OOCTaB ycTaHOBKH CID~-200. 

3) .UeTeKTop ocTaHOBOK K+ - Mes<>HOB, paspa6oTaHHtlHJ ap:asoH

QKOi rpynnoH, rrpHBe~eH Ha p:ac.I. 

K+ Me soH~, o6pasoBaBIII:aec.fi B pE~aKI.UIH A .,. N -"A 1- K "!... N. ( ~x) 
IIOIIB.ZJ;aiOT B qepeHKOBCKRH CtieTtiHK-38.M6~JlliT6JTh H3 TJDK6JIOrO OTeKJia 

(C). OcTa.BJmBaiOIIUiec.a B aToM ctreTtiiD:e K+ Me3oHu He .n;aroT c:P.IrHaJia, 

a npO.n;yKT~ HX pacna,n;a - MIOOHU, mvieiOIIUie 60.llliiiiYIO CKOpOCT:b, perH

CTpRpyroTC.fi C 3~e~OH I2 HC , KGE B trepeHKOBCKOM CtieTtiHKe C; 
Ta.K H B CIUIHTXL7IJI.f.IIn!OHHOM CtreT'tllllie f;, OKpYJKaiOmeM 3EUVIe.n;JmT6JTh. 

Moe~OBaHne, IIpOBe~eHHOe M6TO~OM MOHTe-KapJIO, IIOKa3aJIO BUCO-
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KYJO aqxpeKTllBHOCT]) Ta.KOH CMCTe.MH (.-0.2), 'ITO o6yCJIOBJieHO oco-

6eiDiOCT.f.IMH pea.:iuum (I) , ~aiOuteii . ~0 ~TaTMHO 60J!DWOe 'tiXCJIO 10- Me-

30HOB C He60J!DIIIBMH HMilYJ!DCa.ME: H 3HatmTeJ!DHl:IME: yr'JI&m BWieTa 

( CM. pxc.5,6), B TO BpeM.R: ItaK pe.:IS:TBBHCTCIWe r:miepsr.Iij)a JieTJiT 
"' 

B yaxoM xoayce Bnepe~ ( p:e:c.?). 

IY. Tpe6oBaHim K nyt~Ky. 

06JIY11eHIDI ycTaHOBKH C.KNI-200 npe,n;noJiaraeTc.H: rrpoBO.n;HT:O rrp:a 

~mepre He MeHee 5 raB Ha. Hy:KJIOH :H IIytn<ax 12c, 16o, 20 Ne 
IIpM yCJIOBIDI, 'ITO .HHTeHCHBHOCT:O He MeHee 104 R,IJ;ep/B I.tffi\Jle. 

3Ha'IHTeJI:oHUe 3arpy3KH CTpJ~epf.OH RaMepu no IDITeHCRBHOCTH 

llyqKOB.biX qacTm:i Tpe6yroT Ka.K MOiltHO 6oJiee paBHOMepHOH "paCT.mKRli" 

nyqKa • .lUraMeTp CWOPM ·llpOBa.HHoro nytma .n;oJDKeH 6uT:o He 6oJiee 

IO +I5 MM ( Ha MEIIIeHH). 

Y. OueHKa o~aeMOH cTaTHCTHRa H woHa. 

0UeHIUI 0.1KH,1J;aeMoro BIDCO,IJ;a peJI.ffT.iiBHCTCKHX rmrep<i)pa.rMeHTOB 

C,D;eJia.HO Ha OCHOBaHHH SKCIIepHMeHTaJI:;,HllX ,D;a.HHWC 0 Ce't.!eHim peaK

UHH (I) npn aHeprHH 2.1 raB/~OH ( IO MK6H B CUHHT~Tope), 

tiTO c yqeToM pocTa ceqeHIDI c sHeprue.H .n;aeT ( npH 4,6 raB/HyRJioH): , 

6 H ;:- IOO MK6H. reoMeTp:aqeciGie a~(xpeKTHBHOCTH .n;eTeKTOpOB, BXO

~ B TpRrrep,onpe.n;eJieHU MeTO,D;OM MO,D;eJIHpOBaHRa. ~eHKa B.biXO,D;a 

rHIIep~ep c.n;eJiaHa B cJie.n;yromnx npe~[OJio~eHHRX: 

• 
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MHTeHcHBHocTb nyqKa .~ep fi•ro4 ~ep/B ~e 
tfi!CJIO UID\J.[OB B -qac 400" 

To~a MHllieHR (cURHT~op) 2,5 r/cM2 

Cel:leHxe o6pa30BB.HM r:miePH.Itep ·- IOO MKOH 

BpeM.R: na.MHT:e: ItaMepu 2+3 MKC 

~KTEBHOCTD perRCTPanKH 
K+ M8SOHOB 0.2 

~eKTRBHOCTb nyqKOBOrO 
Tpm:Tepa 

0THOCHT8~bHOe l:IMC~O rRnep~ep, 

pacrranwxxcR B pa6ol:leM o6~eMe 

0.5 

KaMepH 0.4 

,. 

tfuc~o perHcTp:zpyeMwc rHIIep~ep - IO B 'tlac 

BBO,lUI "qrutTOp Ha.D;EbKHOCTH" ( 2+3), l)y,n;eM C'ti~lTaTb O~aeMUM BUXO

,IJ;OM perHcTpHpyeMWC rRITep~ep 3.;.5 J3 -qac. 014eHKy qx:>Ha MOjKHO c,n;e

~aTb no pesy~TaTaM paOOT1I / 5/, B l~OTOpOM OCHOBllliM. CJIY'IaH.HblM 

<i>oHOM RB.JIJIJIRCb BSamvtO,II;8HCTBID1 peJI.ff~'BHCTCKHX H,n;ep B rase KaMe phi. 

llpH 2.I raB/HYKJIOH OTHOCHTe~HM LpnMeCb 8TOrO (poHa COCTa:BJI.F.reT . 
rrpmvtepHo no~OBJrny Be ex saperHcTpMpc,BaHHhiX co6uTHH. Cel:leHHe He-

ynpyrHX BSa.HMO,IJ;e~CTBJIH pe.IDITHBHCTClUIX ~ep Ma.JIO HSMeHReTCR B 

HHTepBa.Jie 2,I +5 raB/ ~OH /I4,l 5/, B TO BpeMH KaK BHXO,IJ; rHnep

H,D;ep pacTeT _, B IO pas, 'tiTO yMeHbllJaeT OTHOCHT8~HY10 IIpHM8Cb 

(poHa ,n;o IO%. Eo~mHHCTBO BsanMo,n;elicTB~ B rase ~erKo H.n;eHTH~

pyeTCH YJKe rrpH npocMoTpe. IIoCJie,n;yromkf:ti KHHeMaTlftieciOlli o6ctieT :u 

a.HaJIHs pacnpe,n;eJieH:IDi co6HTl'ill: no pac~a.n;HHM rrpo6eraM rrosBOJimOT 

CBeCTH 8TOT WOH K BeJIHtiKHe M8Hblli8H r%. no 3arrycKaM OCHOBHUM we
HOM, 6ypyT , nO-BH.l(}IMOMY, CJIYtiaH p0JK.;l8HM CB060.n;H!lX J\. Hz - r:a -

• 
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nepOHOB C Me~eHHHM ~-Me30HOM. '~KTHBHOCT.:& perRCTPauKH CBO-
~ 

60~HX rHIIepOHOB 6y.n;eT cymeCTBeHEO MeH.:&ille , 'IeM CBSI3aHHHX, H3-3a 

6o~ee XeCTKOrO CITeKTpa ~ - Me30EOB, po~eHHHX COBMeCTHO CO 

cBo6o,ItHHMJI rmiepoHa.MR. ,Ua:ate eCJDI ~Top rro.n;a.BJieHIDI aTRX rrpouec-~. 

COB-- IQ, CTaTHCTmt£ perKCTp:RpyeMHX: rRIIep.a:,:n;ep He 6y.n;eT Ha.HeceH 

ymep6. CBo6o,IJ;Hue rRITepmm ~erKo :a,o;eHTRqJRUHPYIOTCR:, TaK. 'ITO He-:

:e:,n;eHTH~yeMast npRMec.:o 6yJI,eT Ma[a ( sa.Be.n;oMo MeH.:ome I%). 

YI. OcHOBHHe u;emr aKcrrepHMeHTa H ou.naeMDie pesynTaTI:l 
• 

I) Ha6JIIO,n;eH:ne peJI.ffTHBHCTCKHX l'HIIepq)pa.rMeHTOB c I2 ~A~ 20 

H o:ueHKa cet~eH:w:I roc o6pasoBa.HIDI ~roryT 6HT.:& ocymecTBJieHhl Ha 

ypOBHe CTaTHCTRKH 1200+2000 C06I:l~HM llpH pa3YMHHX ITO ~TenHOCTH 

cea.Hca.x o6JIY'IeHIDI ycTa.HOBKH CKM-200 ( ITO 400 qacoB Ha KaJK,:ZJ;OM 

H3 ycKopelUIWC .a:,n;ep . 12c, 16o, 20 Ne). oTO ll03BOJmT YBe.lllPiliT.:& 

B 50+100-pas MHpOByro CTaTHCTHKY rniep~ep ( c A~I2), ~eHTH

tP~OBB.HHHX no pacrra,n;aM, :n o6Hap~mTI> ,n;o cRX rrop He Ha6JTIO,n;aBnme-
, 2.0 . 

CSi riDiep<bpa.I'MeHT:Fl ( HarrpiDVIep, 'JY.e .' • OJIWJJ;aeMaJl TO'tffiOCT.:& O:UeHKH 
1\ 

cet~eHEi o6pasoBaHHH per.HcTpnpyeMI:lX rHITep@parMeHTOB - 5+IO%. 

2) M3MepeHRe cpe.n;Hero BpeMeHM .1l:H3Hl1 ( C::: ) rHITep<PparMeHTOB 

c pasmr'IHHM A ITpe.n;no~araeTcH rrpoBeCTH ITO pacrrpe.n;~eHIDO HX rrpo-

6eroB C TOtiHOCT.:&ID 5+10%. 

3) Qrrpe.n;e~eHHe OTHOilleHKH ( f< ) l:HOHHOrO H 6eCITHOHHOrO pac

IIa.IJ;OB pas.JIXtlHiiX rmiepJI.IJ;ep ~erKo MOJK,3T 6uTI> ocymecTBJieHo yrn.e Ha 

ypOBHe BH3Y~Horo aH~Sa pacrra,n;OB rHnep<PparMeHTOB C TO'IHOCT:biD 

3+5%. Ot~eBn,n;HO, 'ITO c YBe~eHHeM ~r~a H~OHOB B rnrrep~e (A), 

6YlfST YMeHDmaT.:ocH Be;mtunw <7: li ~~ sa c'IeT pocTa BepomHocTn 
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6eaMe30HHoro pacnMa./1. +N--N•N· On:pe~eJie.Ime Bemrcnm 7: R R , 
... 

EX 3aBRCEMOCTb OT A ~aeT pe~ BO~MOEHOCTb HCCJie~OBaTb 3TOT npo-

~eCC 4~x 6ap:aoHHoro CJia6oro B3a.EMO.D e:ia:cTBM. BliffcHeHRe Bonpoca 

onRcHBaeTCH JIR aTOT npo~ecc c~ecTBym~eH Teopnei cJiaOoro B3aKMo

~eiicTB:wi, llMeeT cJJYIU{a.MeHTa.7IJJHoe aHa ttenne. B rroCJie~e ro.nH HHTepec 

K R3MepeHHID BpeMeHK EH3HR rnnep~ep C~HO B03pOc, B CBH3H C rH

IIOTe30i /IG/ 0 B03MOEHOM BOCCTaHOR[eHRH CIIOHTaHHO HapymeHHaX 

CHMMeTpKi IIO~ B03~eiCTBReM CHXbHHX :~JieKTpOMarHXTHHX llOJiei, qTo 

MOrJio 6H npnecTM K 3aMe,JtJieHmo ( aaupeTy) cJia6oro pacrr~a rRIIepo-' 

Ha BHYTPH ~pa. O~eHKH BeJIH~ KpHTl~8CKHX ITOJI8H B8CbMa llpOH3BOJID

HH H MaJIOy6e~TeJI:&HH, O,IU!a.KO, IIpiDII.ULIUiaJI.OHM BaJKHOCTb 3TOH rrpoc5Jie

Ml:l Tpe6yeT ee aKcrrepHMeHTaJibHOi rrpm:.epKH. IIpe,zuroJiaraeTc.a: Ta.roKe 

xayqeHRe xapaKTepHcTKK paaBaJia ~a B MOMeHT pacrr~~ CBJI3aHHoro B 

HeM Ao- r:miepona, liTO MOJKeT ~aTD ~eney10 HH{j_)OpMa.rcmo o cTpy:KType .: ;;; · ~ 
H.Iij>a 0 cpaBHE:TeJIDHOM BKJia,n;e (1\ 2/V) - B3a.IDI10~8MCTBHK H rrp. .· 

4) ITOHCK ,IU30:fumx rmiep.FI,IJ;ep At\ A 

TRBHCTCKHX .fi,Tl;ep C MPa.MH rrpe,n;CTa.BJI.ffe'~C.fi BeCDMa rrepcrreKTHBHHM. 

PaclieTH celieHRff BHXO~a ~BOHHSX rRTiepJ~ep BO B3aHMO,D;8MCTBHH ~ep 

I 2c, BHITOJIHeHHHe B pa6oTe I 1 7 I, ~am BeJmtmHY I08 MK6H, T. e •. 

KaJK,lUlH BTOpOH H3 pe.TillTHBHCTCKRX rHIIepsmep, aaperHCTpHpOBa.HHHX 

B paccMaTpHBaeMOM aKcrrepHMeHTe ~o~eF.· co,n;epJKaTb 21\- rHITepoHa. 

ilO-BE.n;EMOMY, aTa O~eHKa 3aBUWeHa ITO BpaliHei Mepe Ha ITO~OK. C 

y-qeTOM 3TOro 06CTO.fiTeJIDCTBa MO~O 0~1~aTb 200+300 ,D;BOiffiHX rimep-

·!l3parMeHTOB aa I200 ~acoB pa6oTu ycKopaTeJUI ( c TeM JKe <lJa.KTopoM 

Ha,IJ;eJKHOCTH 2+3). B03MOJKHO, liTO H 8Ta :>~eHKa· CJilililKOM OITTHMHCTJ:ItiHa. 

3~eCD, O;n;Ha.KO, CJie,n;yeT IDJieTb B BY.)ly, :rTO C I963 ro,n;a 3aperUCTplipO

Ba.HO Bcero 2 Ha,n;eJKHo :a.n;eHT»cl>RIUIPOBaiiHUX ,:rmoiffiux r1mepq1pa.rrv1eHTa. 

l£) Ilo:acK ~oilliax: r:miepH,D;ep ne Tpec>ye'l' crrenaaJibHoro o6JlylieHM, 

• 
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ITOSTOMY Ha6~~eHne ~axe HeCKO~Kl~ ~eCHTKOB TaKRX C06HT~ 

npe~CTa.BJIHeT orpoMHI:tli miTe pee • . WJ li,IJ;aMeHTa.J!I>Ha.fi BruKHOCT:& H~CJie

~OBa.HHH "cBepXCTpaHHI:lX" H,IJ;ep He l>H3HBaeT COMHemm. oTH HCCJie~o

BaHHH npe~CTaBnHIDT HCKHroqxTe~HYK' B03MOXHOCT:& nonyqHT:& CBe~eHRH 
... 

· 0 1\ J\- B38.EMO~eHCTB:wi.X , npOSIBJIJII£ IIUIX, B tiaCTHOCTR, B npo:uecce , 

A-+ 1\ -.;z._ • ... gr,- KOTopldi B Jier:rmx ~oidHWC rmrepg_}parMeHTax, .KaK 

noKaaHBa.IOT o~eHKH I 2 0 I, cpaBimM no Bepo.a:THOCTII c rrxoHHHMX pac

na.n;aMH. l1MeiOTCJ1 TeopeTRtieciGie OCHOBa.ImJI f 1BI CtiRTaT:&, liTO y 

~~p~-:7llia.FI sHeprHR CBHSH 6r~eT aHatiHTe~no 6oJIDwe, tieM 

y 06.blt.IHIDC .fi,ZJ;ep, nOSTOMY HeKOTOp.bie H.X pacrra.n;H MOryT OKa3aT:&M 

"3aMOpOJKeiiHHMH" , ·a BpeMR: RX .iK.H3HH - 3aMeTHO 60JI1Jnm:IVIH, 'tleM y 

o6I:ll!HHX rHnepcpparMeHTOB. He HcKJIIO·reHo, 'tiTO "cBepxcTpa.HHlle" SI,IIJ)a· 

npe,II;CTa.BJIHIOT co6oii rrpoJIBJieHHe HOBI)H <I>oPMbi .fi,ZJ;epHoii MaTep:IDI, 6oJiee 

C.;taTOH, 'tleM 06lll!Ra.FI. B STOH CBJI3H CJie~eT YTIOMffHYT:& Teopmo, 

B~HHYTYID COBeTCKHMH acTpO~SHKrum 119/, COrJiaCHO KOTOpOH Ha 

onpe,II;eJieHHOH CTa.n;HH CJKa.TIDI HeiiTpOHHI:ie 3Be3,D;U IIOCTeneHHO npeB

pamaiOTCJI B rmrepoHHHe, npn STOM rlaiepOHHOe Be~eCTBO HaxO,IO{TC.F.r_ 

B YCTOHliHBOM COCTO.F.rHllH. 

5) llo6ol!Hlle HCCJie80Ba.HIDI. 

B paccMaTpHBaeMOM SKCIIepHMeHTE npn perHCTpauRH rHIIe~ep 

!flxiSRl!eCIOOVI !flOHOM .F.rBJI.mOTC.F.r peMTllBl1 CTCKHe rrurepOHH, o6pa30BaBIIJHe

CH COBMeCTHO C Me~eHHHM K+ -MeSOHOM. 3a 1200 -'tlaCOBOe o6~eHHe 

YCTa.HOBKH rrpe,II;IIOJiaraeTC.F.r saperHcTpapOBaT:& 30+50 THC.F.rli TaKHX 

C06.biT:rlli, a Ta.RJKe 2+3 TllC.ff'tili CJiy-q9.eB pOiK,D;eHM 2-X J\ -rmrepOHOB. 

OHH MOryT SaperHCTpHpOBaHR C TEM JKe K+ Me30HH~1 Tp:rrrrepOM, 

Scf4eKTRBHOCT1J KOTOporo llpH STOlV. 6y,II;eT ._ B 2 pasa 60Jr&llle. 

.\ 
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a) OOJIDIIme npoder:a pe.IDITHBliCTClWX r:mepOHOB, RX OCTpaR Ha-

npa.BJieHHOCT:D Bnepe,D; IT03BOJI.RJOT H3~HT:D B2aJIMO,D;ei!CTB:wi peJI.R:THBRCT

ClGIX rmiepOHOB C pa3.mrcni'HMli .fiJJ;pa.MH. 

~ aToro· sa paoo~ o6~eMOM ~H rKnep~ep Ha nyTx ~EEeHEH 

rBnepOHOB CHe~eT IIOMemaT:& MKWeHli C ITOMOmPID ycTpO~CTBa, aHaHOr.Kq

HOrO TOMY, KOTOpoe RCITOJI1>30BaJIOC:D Ha CKM-200 ;II..1Ifi HCCJie,D;OBaHWI 

B3aRMO,D;e~CTBRH pe~THBHCTCKJIX ~ep C BemecTBOM Jt); 

6) Ha6~AeHHe 3Ha~ITeX:DHOrO ~HC~a)\- rnnepOHOB, 00pa30BaH

HliX B ;ueHTpa.JI:bHIDC (MHOrOHYKJIOHHblX) . :33aJIMO,n;e.f.iCTBIDIX .ff,Iij)a C H,Iij)OM 

C03AaeT 6JiarOIIpruiTH!le YCJIOBH.H ;rv.tH IIOHCKa li J:ICCJieAOBaHHR 2-X 

I 
I 

6apHOHHIDC CHCTeM THIIa J\ /\[ H f\ f\ -( Ha ypOBHe ce~eHnii I MKOH) , ! 
"'2 I ~.ttY '-..<\.Ck € ~q~ i 

rrepBM H3 KOTOpiDC Ha6JllO,n;aJiaC:b B pa6oTax ,,. 1... 22 , BTOpa.FI '-4. rrpefft- ~~ 
cKasiiBaeTcH :B pa6oTe 123 I Ha ocHoiamm MO,D;e.Jlli KBapKOBWC "MeiilKOB". . 

CJre.nyeT rro.n;~epiQIYT:b, ~To TpRrrei,HM arrrrapaTypa, Heo6xo,IUIMaa 

)J,JIJi rmiepH,II;epHOrO 3KCIIepHMeHTa, MOJK€ T OhiT:b C yciieXOM HCIIOJI:b30BaHa 

B ceprryxOBCKOM 3KCIIepHMeHTaJI:bHOH rrporpaMMe, CBH3aHHOH C perncTpa

I.UieH pacrra.n;oB cTpamrux (o~apoBa.HlillX) ~acTIUJ;. 

YTI. BosMOJKHIIe rryTH pasBHTHR rrpe~~araeMoro aKcrrepnMeHTa. 

I) llOHCKH H HCCJieAOBa.IUie 60Jiee TJDKe.JihiX riDie.P!;lJpa.I'MeHTOB 

( c A ;1' 20 ) .f!B.JIJieTcH ecTecTBeHHHM pasBHTneM rrpe,ll;JlaraeMoro aKcrre

pHMeHTa. 3TO OitruKeTCH B03MOJKHUIVI IIOCJIE! TOrO, KaK 6ylJYT YCKOpeH!l 

Ha cHH.XpoqasoTpOH·e H,II;pa c A> 20 , H nx miTeHCHBHOCT:& npeBI:IC~IT 

I04 H,II;ep B ~e. 

1t) MOJKHO Ha,IJ;eHT:bCH, ~TO Ta.RJKe MHUiei-m He O~eHL IIOMeiiiaiOT aHaJUI3Y 

rrpo~TOB pacn~a rrrrrep~p~1eHTOB. 

H) 8KcrrepuMeHTaJil?Ha.H cnTyaruw c AI\ : l'esoHariJ8~fPOT1iBope~nna: aTo 
cocTOJIIll!e Ha6~.r.r;~oc:r:, B npona.HonoM ~:arv1epe N Ha ypoBHe 2, 2 cTan
.n;apTHI:IX OTKJIOHeHllli ( 53 COO~TIDI) , a B Kalvlepe C TJDKeJII:IM Hari04HeHl!eM 

Ha CTaTHCTHKe 878 COOUTHH TaKHX OCOCe~HOCTez He OOHap~eHO /24/. 

I 

I 
',[ 

r! 

. j 
j 

I 
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2) MayqeHHe B3anMO~eHcTBMH pe~TXBHCTCKRX rHne~ep Ha 

BizyTpemmx MEIIIeHRX ycTaHOBKli C.KM-·200 MOJKeT 6HT:& ocymecTBJieHo 

no Mepe YBeHHlieHMH cTaTHCTKKH perncTpnpyeMHX rHnep~arMeHTOB 

C llOMOmbiD paapa60TaHHOH CECTeMH CMeHHHX MHWeHeH. 

3) Ha6mo~eHHe Pa.I4lla.J.UIOHHI:DC pacrra.,nOB, B036YJK,I(eHHIDC COCTO.mmi1: 

rnrre~ep B rrpe~aeMOH IIOCTaHOBKe aKcnepHMeHTa MO~eT OKa3aT:&

CJI Bec.:oMa npHBJieKaTeJI.:DHhiM 6Jiaro~apJI MaJIOMY yrxy BWieTa 6oJ.ID

IllliHCTBa pacna.nH.WC 0 - KBaHTOB n peJIRTMBHCTCKOMY YBe.IDilieH:mo 

rue aHepr:illi ( E :::. "5 EB036) • 8HeprHO TaKliX . a - KBaHTOB MOJKHO 

l:I3MepHT.:O JIH60 B 0- crreKTpOMeTpe ( BHe KaMepbi), Jm60 BlzyTpH 

pa6o-qero 06'.beMa Ka.MepH C IIOMOI.I.CblO 0- KOHBepTopa ( llpH 

E ~20 MaB). · 

BHp~ cBoro npnsHaTeJI.:OHOcT.:o 1l.~, C.Eac~ae, 

T .Eayaey, IO.J.iy:KcTMH.:orny, A.KyaHeiJ;oHy, M.HowopeiJ;KOMY n 

C.XopoaoBy sa o6c~eHne aaTpoeyTHX B pa6oTe BorrpocoB • 

• 
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Pxc.3. CxeMa pacno~oEeHRH perHcTpHp:rromen ~acTH ycTaHOBKH CKM-200 
B rKITe~epHOM aKcrrepRMeHTe I - Harrpa~eHHe rr,rqKa peXff
THBHCTCIGIX .F.UJ;ep, 2 - CTpiDJie)Ha.H KaMepa, 3 - BXO,IUIOll :V.:OHO
IIpOBO,IJ;, 4 - BI:IXO.n;Holi HOHonpo:3o.n;; II I , 2, 3 - ny'tiKOBIIe rrpo
rroprUIOHMI>HIIe KaM.epu, Trr, Tn, TT - Te~ecKorru (c~eT"t!IDUi) 

rry'tffioBoro TpHrrepa; M - MIDJ.Hm.o ( CI.UlliTHJI.JI.aTOp); CB - .n;eTeK
Top ocTaHOBOK K+ -MesoHoB; H -rHrrep.ff.IJ;epHui1: .n;eTeKTop; 
A-aHTMcoBrr~aTe~HHe c~eT~ma[; P - .n;eTeKTopu npo~ToB 

pacn~a rKnepa.n;ep. 
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PMc.5. HMny~CHOe pacnpe~e~eHMe R+ - Me30HOB, ~o~eHHHX COB
MeCTHO C peMTHBHCTCK:mvm ranepH,UJ>a.MH 60 ( pe3y.JI:b

A. 
TaT MO~e~OBaHHH). 
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