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OB!UAH XAPAKTEPRGTJIJRA PABOThl 

AKTyaJlhHOCTh paQ'oTbl. 3Kcr.epmreHTa.JihHble llICCJJe,IJPBaID'Lfl npo­
:qeccoa lfloTOPOllUJPHllIR llI ilJOTOpacm,e:rrJJSH:llISI Ha MaJJ.OI:cy'KJIOHHhlX R,Il;paX 

peaJ!hHblM:llI llI BHpTYaJihHblMH lfloTOHaMllI IlpEl,Il;CTaBJIBIOT B HaCTORm,ee BpeMR 

O,IJ;HY llI3 nam:50J109 aKTyaJJ.hHhlX 3a,ri;a-q R,I1;8pHOR ~ IIpOM0mYTO'qHblX 

sHepnim (Er~ 4-6 rsB). 

MaJJ.OHYKJJ.OHHhl0 CllICT9Mhl RBJLRIOTCR' O~BWJ;HO ' Ham:5oJJ.Sa y ,IJ;OOHhl­

M:llI oe5b9KTaMllI .IT,JIR npoaa.neHHR ipyn,ri;aMeHTaJ!hHhlX llICCJie,ri;oaaHHa: no CJ10-

,ri;y10lll,:llIM HanpaBJJ.eHllIRM: 

I. KccJie,ri;oaaHHe CTPYKTYPhl BOJIHOBhlX ilJYHKin'lll na MaJJLIX llI cpa,ri;­

HW!: paCCTORHll!RX' B 'll:aCTHOCT:llI aeca III CTpYKTYphl rrapHblX N-N Koppa-

~ -
2. Yl3y-qeHW' MaxaHllI3MOB npo:qeccoB, B TOM 'q:llIC.)]0 BKJllO"l:a!OlllllIX 

CTPYKTYPbl rrNN-B3a:~m.neRCTBllIR, pOJJ.llI M030HHhIX llI llI30C5apHhIX TOKOB, a 
TaKme B33llIMO,IJ;eRCTB!IIR B KOH0"l:HOM COCTORHHllI. ffCCJIEl.llOBaHllI9 ITOB0,IJ;e­

Hl1Ifl MO~llIKalzyrt!: HYKJIOHOB llI 3,IIJJOHOB B R,I1;9pHOR Cpe,I1;9, off-shell 

IIOBa,IJ;eHllIR 3.JI0M9HTapHblX rN llI rrN aMTIJrn.Ty,IJ;. 

3. IlOllICK SK30T:llI'q9CKllIX ill9CTllIKB3pKOBhlX B03C5YllUJPHHhlX COCTORfill!R 

(,Il;W'.SapllIOHHhlX :p930HaHCOB) ' IIpe.llCK33blB39MblX ilJeHO"A9HOJJ.OrllI'i9CKllIMH 

MO,IJ;eJJ.RMllI B paMKax KB3HTOBOR xpOMO,Il;llIH3MllIKllI (KXJl}. 

B Ha"l:aJie 80-x ro,ri;oa a Ep3BaHCKOM ilJIDllI'll:ecKOM llIHCTllITYTS BnBp­

BLie C5hlJJ.llI npoae.uem1 llICCJJ.e,ri;oaaHllIR ITO peaKIUIB qioTopacmerneHllIR i.en­
poHa (yd-.on) Ha JillIHelllio-noJJ.RµllI30B8HHOM qJOTOHHOM Ily-qK9' KOTOpbl9 

C5L1JJ.11I CTllIMYJJ.JIIpOBaHL1 llI3BeCTHLIMl'I pesyJJ.bTaTaMllI ApronHcKoR .JlaC5opaTop!IIllI 

no ITDJIRpllI3al.ll'IOHHhlM ce-qen11IRM o-n-B3allIMD.U9RCTBllIR (F = 600 MaB, 

eCU.M "' 90. ) ' III 3T:llI .U3HHbl9 C5blJJ.llI llIHTepIIpeT:ll!pDB3Hbl K~K I1pORBJJ.9Hllie 

;:i;w:sapllIOHHhlX pe30H3HCOB 
1
D2(2.II), 

3
F3(2.26) K 

4
G,(2.45). 

IlpDRBJJ.eHllI9 CTPYKTYpbl B C9'1l:9HllIRX H ITO.JI.RX .IT.JIR MHOrllIX rrpo:qec­

COB OKa3a~OCh B03MOIKHblM 06bRCHllITh B paMKax rroporoBblX 31PilJeKTDB 

KlillI me K3K IIp0fIBJl9HllIR CTpyKTypbl .t.-N B33J/JMO.D;eRCTBllIR (.t.33(1232) -

N (B38))' a TaKme IIpH Y'll:9T9 :p9JJ.RTllIBllICTCKllIX ::$IJeKTOB, B TOM 'q:llICJie 

H Ha _ypOBHe CIIllIHOBhlX rrepeMeHHhlX. ITpoC5JieMa .ua~bHeRrnero YTJJ.YC5JJ.9HllIR 

T90:p9T:llI'q9CKOTO IlOHllIM3HllIR M0X3HllI3MOB KCC~e,IJ;Ye:MblX npoueccoa Tpe6y-

9T IIpllIBJJ.9'1l:9HHR HOBhlX SKCIT9pllIM9HTaJJ.hHhlX ,IJ;aHHblX ITOJJ.RµllI3aQllIOHHoro 

THIIa .IT,JIR npoBa,IJ;eHHR ilJeHDM9HOJJ.OT:llI'q9CKOro ana.irn:sa • 
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ileJib pa60Tbl. 0CHOBHa5l l(eJib HaCTOffill,9:l!: paOOThl 3aKJIIOqaeTC5l B 
CJI9JzylOID,eM : 

I. Cos~aTb aBTOMaTHSHpo~aHHyro aKcnepHMeHTaJihHYIO.ycTaHoBRy, 

OCHaUJ,SHHYIO COBpeM9HHO:l!: 3JI9KTpOHHO:l!: armapaTypo:l!:' !l>~OHHpyrome:l!: 

B JlXHWO c 3BM, ,ll.JIH IIpOB9.J:l9HH.R HCCJI.9~0BaHH:l!: IIpOI(SCCOB ¢oTopacmen­
Jl9HIDl yd .. pn' yA .. onX (A -

4
He. 

6
Lil H KOrepeHTHoro $OTOpOJK.neHW! 

yd .. n°d Ha JIK!i9:l!:HO-IlOJI51pH30BaHHOM IJY~ ¢QTOHOB. 0CHOBHhl9 Tpe6o­

BaHH.R, IIp9~b.RBJI.R9Mbl9 K YCTaHOBKe MOllffiO CqJOPMYJWpOBaTb CJie~lll,m\I 
oe5pa3oM: 

- MO.J:l9pHH3alllUI TPa~OHHO:l!: anrrapaTyphl H paspa6oTICa HOBO:l!: 
CII9ll)l:aJIH3HpOBaHHo:l!: IlOMeXOYCTO:l!:qHBo:l!: 3Jl9KTpOHllIICH ll.JISl pa60Tbl Ha 

YCKOp~Jie B YCJIOBHHX HHTSHCHBHblX ~OB TOpM03HOro H3JIY'!9HH.R 
(Ir > Io" ¢oToH/ceK): 

- cos~aHH9 aBTOM3TH3HpOB3HHO:l!: CHCT9Mbl nO'H3M9peHHIO H KOHT­

poJIIO napaMeTPOB CII9KTpa KOrepeHTHoro TOpM03Horo H3JIY~9HM.fl (KT~) 
Ha 6ase HoBoro 30-TH KaHaJ!bHoro napHoro cneKTpoMeTPa: 

- YJIYqmemm napaMeTPOB aKcnepHMeHTaJihHO:l!: ycTaHOBKH (BBe~e­

HHe ro~OCK0~9CKHX CHCTSM. MHoronpoBOJIO'lllbIX nponopll)l:OHaJibHblX 

KaMep H MHOrOKaHaJibHLIX CHCT9M) AlI.R YBe~emm TO~OCTSA KHHeMa­

THKH HCCJI9Jzy9Mb!X IIpOI(SCCOB H IIpOBe.J:l9HWI KoppeIITHoro OTC5opa COC5bl­
TH:l!:• 

- a¢¢eKTHBHa.R perHCTPalllUI qacnm - npo.eyKToB pea~ r·d..,pn, 
r "'He-oonX £r

6
Li .. onXl M yd ·on ° d c npW«ErneHHaM MaI'lilITHoro MS-25111111, 

H9ATPOHHOro NS-12' qepeHKOBCicoro ~ CTieKTpOMSTPO& 

- onepaTHBHOCTb HaJia~ H Ka~pOBKH OCHOBHblX Y3JIOB 3KCI19-
PWfteHTaJ!bHO;!:. ycTaHOBKll!; 

- He~bcpe~CTBeHHhlA KOHTpOJib HCCJI9Jzy9Mh!X IlpoI(SCCOB H npoB9-

.llSHH9 H3M9peHH:l!: Ha 3KCIIepHM9HT8JlbHO:l!: YCTaHOBKS B JIHHHro C 3BM 
2. IlpOBeCTM 3KCII9pHM9HTaJibHhl9 HCCJie~OBaHH51: 

a) 3Hepre~eCKO:l!: saBHCHMOCTM aCHMM9TpHH ceqamm I:CF y) ll.JISl 

yr.JI.OB IIpOTOJra B C.:Q.M. e:m = 45, 6Cl, 75 H 00° B pea:icmm rd .. on H 
.B 06JiaCTM 3HeprH:l!: Ey = 0,3-I ,0 faB: 

6) 3Hepre~eCKOll: saBHCillMOCTH aCHMMeTpHH ceqeHMH I:CE l ll.JISl 
... d y 

npoueccoB A(y,pn). A = He, Li B oC5JiaCTH 3H0prH:l!: Er = 0,3-0,9 f38 
(ecm = 90° ): 

p . . 

:B) 3Hepre~ecKo:l!: sami:cI11MocTM aCHMMeTpHH ceqeHH51 :r:tErl ,I1,Jl.R 
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npouecca yd-.drr' npM e:m = I30° B oO~acTM 3HeprH:l!: Er=0,3-0,9 f3B. 

Ha~a.R HOBHBHa pa60Thl • BII9pBhl9 6b!JIH pa3pa6oTaHbl H cos~aHbl : 
- aBTOMaTHSHpOBaHHa.R CHCTSMa ynpaBJiemm H KOHTOJIB TOKa aHa­

JIH3HpYJOW,ero Marnwra (Cil-57) napHoro CII9KTpOM0Tpa PS-30 Ha OCHOBe 

3JIBKTpOHHbIX YCTpO:l!:CTB nepe~a~ nwflpoBhlX ~aHHbIX no OTITOBOJIOKOHHO­
MY Ka60JJIO: 

- 3JieKTpOHHaR CHCTSMa MOJzyJie:ll KAMAK ll.JISl ynpaBJiamm nepe~a~ea: 

H npllIElMOM mr¢QpMall)l:H Ha y~aJieHHbla: Kpe1!:T KAMAK c Mcno,m,soBaHHSM 

YC'TpOll:CTB nepe~a~ :imit>opMall)l:H no BOJIOKOHHOO~SCKHM JlHHHRM CB.R-
3H: 

- CMCTSMa MOJzyJIB:l!: 6b!C'Tp0l'l: 3.JieKTpOHllIICH B CTaH.tiapTS KAM.AK co 

CTa6HJ!bHb!M BpeM9H9M Bbl.J:l9p!KKH ~c IIpHM9H0HH0M MaJIOra6apwrHblx JIHHH:l!: 

38.J:l9plK0K) ll.JISl !l>OpMMpOBaHH.R 'TpmTepHbIX CHrHaJIOB ,$yxTIJIBqeBo:l!: 3KC­

nepHM9HTaJibHO:a YCTaHOBKH, opraHHSall)l:H BpeM.R-IlpOJieTHblX H3Mepe­

HH:l!:, CIIeu;"18JIH3Hp6BaHHblX MOJzyJiea 3JIBKTpoHMKH B CTaH~apTS KAMAK 
AJI.R !l>YHKll)l:OHaJibHOro ynpaBJieHWJ peHraMaMH pa60T 3KCIIepHMeHTaJibH01!: 
YCT8HOBKH. 

BnepBhle npoBe,neHbl vrsMepeHWJ: 

a) 3Hepre~eCK01!: 3aBMCHMOCTH aCHMM9'TpHH ceqeHW! I:!Er) ,ll.JIR 

npoQecca yd .. dn B 06JiacTM 3HeprH:l!: E = 0,3-I,0 f3B: 
y . 

a) 3HepreTmeCKO:l!: 38BHCHMOCTH aCHMM9TpHH ceqemm I:!E;>) pe-
a~ y'\.i-.pnX. r"He-.onx B o6JiaCTM 3HeprH:l!: Er = 300-900 Mas:· 

6) 3H9_pre~eCKoa 38BHCHMOCTM acHMMeTpHH ceqeHW! l:(El) ,ll.JIR 

npouecca yd~on B lllHpOKOl'l: KHHeMa~eCKO:l!: 06JiaCTM yrJIOB H 3HeprH:ll.f 
(E = 0,3-0,9 faB, ecm = 45-90°). r P 

IlpaKTil:'l:ecKaR [(6HHOCTb pa60Tbl. ITpHMeHeHMS KOMTIJI9KCa paspa-

paC5oTaHHo:l!: 3JieKTpoHHO:l!: armapaTyphl 6KCTI9pHMeHTaJibH01!: YCTaHOBKM no 

HCCJIB~OBaHHIO IIpO:QSCCOB qJOTOpOlK,II;SHHR Ha HYKJIOHax H JierKHX ~ax, 

Il03BOJIKJIO npOBeCTH HSMepemm napaMS'TpOB npoueccoB c MaJibIMH CS'l:e­

HHml!H IIpH o6ecneqeHHH MHHHMaJibHOro ypOBHR CHCT9MaTHq9CKHX OlliHC50K, 
6Jiaro~apR Henpepb!BHOMY MOHHTOpHpOBaHHIO H on-line KOHTpoJIIO perHC­
TPHpYlOUJ,HX CHCTeM. 

3JI.9K'TpOHHbl9 CHCT9Mbl HCIIOJib3YIOlIJJ/!19 YC'TpO:l!:CTBa OOpel];a~ nwflpo­
BhIX ~HHblX no OITTOBOJIOKOHHblM Ka6eJI.RM ( CHCTeMa ynpaBJieHl'!.fl H KOHT­

pGJIH TOKa aHaJIH3HpYIOlllSrO MarHHTa, CHCT9Ma yrrpaBJieHMR y~aJieHHblM 

Kpel'l:TOM KAM.AK) npe~cTaBJIBKllIJJ/!19 coOoll: ¢YHKll)l:OHaJihHo-saBeJlmeHHLie 
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3v'l8!CTpORHbl8 Y:?~'lbl (B ~R,'!Y CBOeR YRI.IBepC3v'lblIOCTIII III IIICIIOJih30B3HVllO 

MO.nyJieR B CT3H,U3pT8 KAMAR)' MoryT 6b!Tb IIICIIOJih30B3Hhl KaK B BbIIl19-

YK333HHblX 3KCII8pMMeHT3X, T3K III B MM IIOJJ;06Hb!X. 

TipI1IM8H9HIII9 paspa60T3HHOR CIIICTeMhl MO.IlYJ!BR ClhlCTpOR 3.JJBKTPOHIII­

KIII ( c IIIcrro.'!b30BalfIII8M MaJioraOapIIITHhIX JJIIIHIIIR sa.nepmeK B cxeMax yc­

TaHOBKIII CT3C5-.L'lbHOro BpeMeHI/I Bhl.USP,'IUCIII) B KOHCTPYKTIIIB3X KAMAR II03-

BOJIIIIJIO CTaH.napTM3IllpOB3Tb 3JIGKTpOHHYIO arrrrapaTypy 3KCIIepIIIM9HT3Jib­

HOR YCT3HOBKIII, ITOBblCIIIJIO ee H3lJ;8lRHOCTb, rIIIC5KOCTb III I10M9XOYCTOR'l:III­

BOCTb •. YiCTIOJib30B3HHEI 3J19KTpOHHbIX CIIICT9M yrrpaBJieHIIIfl TOKOM 3H3.Jrn·-

3IllpYIOlll.9ro MarnIIITa M y,naJISHHOro l(pe:ltta KAMAR OTKpb!B39T IllIIIpOKM9 

"'"'3MOlRHOCTll! )JJ.lfl I10Bbllll9Hll!fl ypOBHfl 3BTOM3TIII33UIIIIII, TIOM9X033lll,lllill9H·· 

'TIII >'l 3$1JeIITIIIBHOCTIII paC50Thl 3KCIIepMM8HT3JibHb!X YCT3HOBOK. 

3KcnepIIIM9HT3JibHbl8 .naHHbl9' TIOJIY'l:9HHbl9 no M3M9peHIIIf!M 3Hepre­

'TI!!'l:9CKOR 33BIIICIIIMOCTIII 3CIIIMM9TpMIII C9'l:9HI/Ifl B pe3KUIIIHX rd-.nn. 

r 4
He .. orY 1/\ i .. onXl III i-d-.drr 

0

, TI03BOJ1I/Iv'!M Yv'!Y'~lillITb TIOHIIIM3HIII9 M8X3-

Hlll3MCB :lllCCJie.nyeMblX rrpoueccoB. 

~oO~UIIIfl paOOTbl ~ nye5JIIIIK31.J;mll. PesyJibT3Tbl .J:W[CC9pT3UIIIOHHOR 

paC50Thl I1peJJ;CT3BJif!JrnCb M ,UOKJI3,Ub!B3Jrn:Cb Ha: IX M9lR.IlYH3pOJJ;HOM CIIIMTI0:-

3IIIYM8 ITU CTOOIOBOR $III3IIIK9 BblCOK:lllX 3HeprIIIR (EOHH-90 ): VII MelR.nyHa­

pOJJ;HOR lCOHifE!peHUIIIM TIO I10JIHpll!33UIIIOHHhIM HBJI9HIIIHM B fl,U9pHOll: qJIII3I/IK9 

(Tiapll!lR-·90): Pa6o'l:eM COB81U3HMIII TIO 3JI9KTpoMarHJ.ITHbIM B33:111MOlJ;9RCT­

BlllflM a.n;pOHOB III flJJ;ep (Hop-llMOepn;-90). 

no TOMS .rwi:ccepT3UIIIIII ony6JIIIIKOB3HO 9 pae50T. CTII/ICOK JlIIITepaTypbl 

I1pHB8ll8H B KOHUS 3BTopeipepaTa. 

C.TI'Jfl_l:Typa 11! OC5b8~9JJT31.lf1H. lIIIIccepTaUIIIfl COCTOIIIT J/l3 BB9.U9-

mrn, 'l:8Thipcx rJiaB lll saK.mo'l:eHMH. Co.nepHrnT 130 .mcTOB M3Illlll!IOTIIIICHO­

ro TeKCTa' 40 p:vI:CYHKOB' 2 T3C5JI:lll:UbJ M CTIIIICOK ;-ray'IBOR .mrrepaTypbl. 

COlIEPlHAHVIE PAEOT~ 

Bo BBelJ;SHMIII o6ocnoBhIBaeTcfl aKTyaJibHOCTb GKcrrepIIIMenT.'.JJILHhIX 

lllCCJISJJ;OB3HIIIR: 

a ) CTPYKTYPhl BOJIHOBhlX IPYHKIJ;IIIR Ha MaJiblx :111: cpeJJ;HIIIX µaccTo 

f!HlllflX' B 'l:aCTHOCTIII ae:ca H CTPYKTypbl rrapHbIX N-N KOppeJiflu;IDl: 

C5) MexaHlll3MOB rrpoueccoB, B TOM 'l:HCJIS BK.mo~a10mI1IX cTpy KTYPbl 

rzNN-B3a:vIMO.U9RCTBHfl' po.m M930HHbIX lll lll306apHblX TOKOB' a Ta!ClH9 

B33I/IMO,I.l;9RCTBMH B KOH9'l:HOM COCTOHH:IIIlll. YiCCJI9~0B3Hlll9 IIOBE.'lll9HI/Ifl MO-

6 
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,Illll)lmaUKl HYICJIOHOB H a.npOHOB B smep1mlt Cp0A0 • a TaKlK9 off,.-shell 

IlOBeA01ilm 3JISMSRTapHhlX rN H 1tN aMnmITy,n: 

B). no IlOHCKY 3K30'IWWCIGIX DI6CTI'IKB8pKOBLIX B036~HHLIX coc­

TORBHil: (~apHOHHLIX p030HaHCC1B) • 

06ocHOBaHa TeIOKe Heo6xonmwoCTb C03.n<JHKR HOBOlt Oa30BOlt 3KCil0-

pHMGRTaJibHOlt YCTaHOBKH (OC06eHHO B 'l:aCTH aJJ0KTpOHHOro oOopyAOBa­

mm), OTBe~aIOllJ.YIO COBp0M0RHLIM TpeC!oBaHHSIM K TO"lffiOCTIII H RaAelKROCTIII 

npoBO,D;HMhlX III3Map0HKll, aBTOMaTI138ln'!K npoueccOB HaJia,ItKlll,TeCTilpOBa­

mm H xa.mispoBIOt aKcnapHMGHTaJibHOro o6opy,ll;oaamm. 

B napBOlt rJia:ae no,DJJOOHo orm:caHa aaToMaTH3HpOBaHHaH aKcnepH­

MeRTa.JibHaH yCTaHOBKa r.- HCCJISAQBaHMIO npoueccos !PoTOPOIKA0HHfl Ra 

H,YK.KOHax H JJBI'KHX smpax. Ha pHc. I. noKa3aRa cxeMa axcrrapI1IMGH­

TaJlbHoro oOopy,ll;Osamm ycTaHOBKH. 

YcTaHOBKa COCTO.RJia III3 C.JJa.llYIOllJ,MX OCHOBHhlX Y3.JIOB: 

- TpaKTa nyqKa Jll/IH9ltHO-IlOJ!IlpIII30BaHHblX qJOTOHOB, BK.1JJO'l:afl MO­

mITOpHpOBaHHe H. MHDie~ 

- ,n;ayxnna~eBOlt YCTaHOBKH ,JJ.lift perHCTp8UIIIM BTOpIII'l:HhlX 'l:8CTW:J.= 

B COCTaB0 rrepaoro IIJia~a HaXOlJ;WIC.R MarmITHLU!: CIJ0KTpOM9Tp MS-2500 • 
HCilOJib30B8HHLllt B K3'l:9CTBe TpIIIIT9pHoro npW:Sopa, a B COCTa:ae BTO­

poro IUe~a OLIJIH npHMeHem.1 HeltTpoHHL11t NS-12 H ~epeHKOBCKIIIR t:s 
CIJaKTpOMSTphl; 

- KOMil.JlBKCa 3JISKTpOHHOlt annapaTyphl qJI/I3lll1i9CKOro 3KCIIeplllM9!IT8, 

BXO.Il;lmDI61t B COCT3B BCSX Bbllli9YK338HHLIX CHCTeM. 

0rm:ChlB89TC.fl aBTOM8TH3HpOBaHHa.fl CHCT9Ma, B COCT8B9 YCT3HOB­

KH, no III3M9peHWO III KOHTpOJDO napaM9TpOB KB83IIIMOHOXpOMaTIII'l:eCKOro 

JlllIHeltHo-noJI.RPI1I30BaHRoro nyqKa ~oToHoB Ha 6ase napHoro crreKTpo­

MeTpa PS-30 COCTOHill,8.fl III3 CJI9lJ;YIODl,lllX OCHOBHblX arrrrapaTypHblX Y3.lIOB: 

- 30-TIII KaHaJibuoro napHoro crreKTpoMeTpa PS-30; 
- CIIICT9Mbl nporpaMMHoro yrrpaBJiaHHH roHHOM9TpOM Bpam,eHlllfl aJI-

Ma3HOlt MWll9~ 

- CHCT9Mbl ynpaBJieHI/Ifl III KOHTpOJIII TOKa allaJIIII3HpYIOlll,9rO M3I"HlllTa:·. 

- CHCT9Mbl MOHHTOPHJJOBalnffi ~OTOHHoro ny'l:Ka; 

- KOMIJJJBKca 3JISKTpOHHOlt armapaTyphl a cTaH.napTS KAMAK IPYHK-

cyioHHposaamero B .mmwo c Mmm-JBM "f'IERA-CAMAC-125/SM4A". 

H3M9peH:1m H.KOlfl1JOJib napaMeTpoB aHepreTIII'l:ecKoro KBa3lllMOHD­

xpoMaTIII'l:ecKoro cnaKTpa IIpOIII3BO)l;IUJHCb npIII noMOlll.H 30-TH KaHaJihHoro 
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rrapHoro CllelCTpOMeTpa PS-30 (CM. plllC. I). COCTO~ro Ha aB8.D311-

PYIO~ro Marmrra CPSM> nma CIT-57. aaoopa CMB&m.1x JfaBCaBoaa KC:a­

aepTOpos c, (TOJllllHHoa ro-• -Ift' pa,n • .JUllH > JI! II -TH Te.lecxonos 
CUHH1'JUffinmBHYX C'll9T'llJIIKOB (BF t-o" 88 t-o) H (SF 1.-s" '38) JICilO.lh-
3Y0MltlX ,IWI panICTpalijlR e+ H e-. Pa3.llmDie K0.:11im3IC1111 (8 x 5) 

- + 
na~HI.m M0ll!,cy e JI e T9.19CKOIIallll ll03BO.l&D H3M8pJITh 3119pr9TJ1-

lle CKHA: CDBKTp l)oTOBOB B 30-TH T01DtaX B mrrep:ea.ae a:eepnm 
E0 :S. Er :S. 2E0 c paBH0119pmlll IDarc>M 6 ~ 2.251~ KOTOp.dt OOecm11H­

BaJIC.R reoMeTpHaa Te.BaCKOnoa 3.IBKTpOHBoro IllJB'ia. 

Ilapm.ra CD9KTpOMBTp PS-30. CBR3aBBWA C KOMilJIEIKCOM 3JJ9KTpOB­

HO& annapaTY):lil. Bli1Il0JIB9Hoa Ha OCBOBe ClloKOB B CTaimapTe KAMAI< B 

CB.R3H C MHHH-3BM "'MERA-CAMAC-12~/Sl'KA" • qiYBKQMORHpOBaJI B pe&rlllll0 

aBTOMaTimHpO:eamroro nponecca YCTaBOBKH H ICOH'I"pOJI.R TOKa 8BaJIH3H­

P.YKlm9rO Marmrra CPSM>. s:aoopa CTaTHCTHKH H KOHTpOJI.R CTaclKJ!bBOCTI! 

aHepreTINecKoro cmKTpa ~oHBoro IJYlllCa. 

.11.lifi pemcTpaLIHH 3ap.RJ11SHBL1x -qa~ - IlpOAVKTOB pea~ 
;d .. on. y'\.i .. onX, ;'He..pnX 111 yd .. dn:

0 

IIpHMeHRJiaCb ,llB,YXIJJia'ieBa.R CIIe-

KTpOM8T'p}A8CKa.R CHCTeMa, COCTO.RW,a.R H3 MarmITHoro, H8ATpoHHoro 111 

'iepemcoscICoro CIJBKTpOMBTpOB B COCTaBe 3KCI10p1!MBHTBJibBOA ~JllleC­
KOI YCTBHOBKH (CM. plllC. I). 

IlpoTOHLI . H ,IJ3lt'rpmw B .~mma C111CT8Me (KBK IIpO,IUIK'I'Iil pea~. 
YK83BHHLIX BLllll8) p0rHCTpHpOBaJJHCb M8nmTHblM CIJBKTpOMeTpOM CMS-
2?<>0>. KOTOpLll COCTOflJI H3 ,IJ,YOJJeTa Ma:rmrrmu JIHH3 (Li JI Lz) nma 
MJI-rn. oTKJIOmm~ro Marmrra (BM) nma cn-12, TeJJecKona cmnrrwr­

JI.RrtHOHHhlx C'i8T'iHKOB (S 1 -s') 111 no~CHCTeM!rl Koop~aTHLix ,IlBTeKTO­

poB B COCTaBe '18Thlpex ~oronpoBOJIOlUILIX nponop:QKOBaJihHliiX KaMBp 

(MPWC 1-<6) H HMilYJibCHOro ~OHBOro ro~ocxona (Hp). 

Mannr:rm.ia cneKTpOMeTp CMS-2500> $.YBKUKOHHpOBaJI B pell!HMe 

CJiacloa !fJOKYCHpOBKK no o6el'!M ILIIOCKOCT.RM. 'iTO OOecm'iHBaJIO cxo~-. 
MOCTb Tpa8K'.'I'OPHI OC8Bli!X HMilYJ!bCOB B l\0HTp8 C'i0T'i:HKa s,. YroJI no­

.• BOpoTa OC8BLIX TpOOKTOpHll B OTKJIOHRll~M Marmrre (BM). paCilOJIO!KeH­

HOM B C:HMM8TpJl1mO:I reOMeTpHH, COCTaBJI.ReT Ol = 32°. AHa.Jn113HpyeMh!a 
. HM!IYJibC l11i1JI OrpamMeH !:I MaKCl'!MjlMe (Pm<uc < 2500/c) napaMSTpaMIII . 

. KB8;Iij)YIJOJibHLIX JIMB.3 MJI-16. 

ParHCTpaD;KR B8:1TpoHOB IIpOH3BO.IJ;KllaCb I2-TH MO~JlbB&IM BpeM.R­

r¢loJleTilblM CDBKTpOMel'pOM NS-12 B COCTaae BTopoto IUe~a CDBKTpO-

8 

• 

M8Tp~8CKO)l: Cl'ICT8Mbl (CM. p:vc. I) . 

JJ;Jr.fl pemcTpa:QKH r-KBaHTOB OT pacna~a rr
0

-M830HOB (B peaKIJllillI 

yd .. drr c ) B COCTa:ae BToporo II.Jiet.i:a CireKTpOM8T]JITT:8Cim:a Clo'ICT8Mbl JIIC­

IIOJib30B8JIC.fl 'i9p0HKOBCIG!ll: CII9KTpOM9Tp ~S (CM. pIIIC • I ) . 
3.JJ.eKTpOHH,YKl aIIIIapaTypy 3KCII9p~H'IdJibHOa ycTaHOBKl'I MOlKHO yc­

JIOBHO pa3,IJ,e.mITh Ha 'i9Thlpe 'i3CTJ/! TIO IIpIII3H3KY ynpaBJieHJII.fl 6JIOK3MJII 

KAMAK OT 3BM: 

I. Kpeani K.AMAK ININ (I-4) ol1:b6,JJ.JIIH9HHbl9 B BepTJ/IK3JlbHYIO napaJI­

JJaJibHYIO OOTBb H coe~HHble B J.IHHR() c MHHIII-3BM "t'IERA-CAMAC-

125/SM4A" (CM. p111c. 2) c HCilOJib30B3ID'fSM KpeaT-KOHT]JOJIJiepOB nma A 

(I!pl'IM9H.flJIJIICb Kpe:aT-KOHTpoJIJISpbl IDBA {flHjJMhl "POL ON") •. B K3lR.UOM J/I3 

3TJIIX KpelTOB 6blJIJII pa3M9lll,8Hhl nporpaMMHo-ynpaBJI.fl9Mble MO.IJ,YJIJII B 

CTaH~apTe KAMAK' crpymrnpoBaHHhl9 B OIIp9,IJ,eJI9HHble Ha6opbl .D;JI.fl Bb!TIOJI -

H9HJII.fl KOHKpeTHblX sana'< (Bb!BO.JJ;a .IDitPOpMa:QKH Ha .D;MCilJI8RHbl8 MOHJ/ITO­

pbl' ynpaBJieHJII.fl y~a.JieHHhlM KpeRTOM KAMAK' H3M8]J8HJ/!.fl JI[ KOHT]JOJI.fl 

3HepreTH<r8CKOro.cne:icrpa tPOTOHOB III T • .JJ;.). 

2. Yna.JJ.eHHhI:l!: Kpe:l!:T KAMAK pacnoJiomeHHhl:l!: B HenocpencTBeHHoa 

(SJIJl[3QCTJ/! OT o6opynoBaHJII.fl 3KCrrepJ/!M6HT3JibHOR YCT3HOBKJII. YnpaBJieHJ/!6 

yna.JieHHblM KpeaToM KAM.AK ocylll,ecTBJI.flJiocb crreIJHaJihHO paspa6oTaHHO:l!: 

CHCT9MOR MO.JVJI9:l!: KAMAK C J/ICITOJib30B3HJ/!6M YCTpO:l!:CTBOM TI9f:'S.JJ;3l.l:J/! III 

npooMa u;wllpOBblX .JJ;3HHbIX TIO OIITOBOJIOKOHHblM JIJl!Irn:.fl'll CB.fl3JII. 

3. Kpean1 K.AMAK ININ ( I-4) ' He J/!M810lll,J/I8 nporpaMMHOR CB.fl3)/[ c 3BM' 

B KOTOpb!X pa3M0lll,8Hbl 6JIOKl'I H3HOC8KYH,JJ;!IO:l!: 3JI9KTpOHJIIKJI[ (,Izy!CKp:~rnna­

TOpbI-¢opMHpOBaTew'M, pa3BeTBllIT9.JlJII, CXSMhl COBTI3,IJ,eHIDl: JI[ T • .JJ;.) Bhl­

TIOJilI9HHbl9 B KOHCT]JYKTJ/!Bax KAM.AK. 

4. 3.JieKTpOHHa.fl aIIIIapaTypa BhlTIOJilieHHa.fl B BH,IJ,e OT.JJ;8JlbHblX IlpJ/!-

6opoB, 6JIOKOB .D;Jl.R CB.fl3J/I c o6opy;::i;oBaHM8M yc1mpllIT9JI.fl, .YI1p3BJI8HJ/!.fl ro­

H1''JM8TpOM' TOKOM M3rHJ/ITOB :III KOHTpOJJ.FI pa3JIITT:Hb!X rrapaMeTpOB 3KCTI9 

pl'!MeHTaJibHOR ycTaHOBKJ/!. 

BTopa.H rJiaBa TIOCB.Fllll,eHa C06CTB8HHO KOMI1JI6KCY 3Jl8KT]JOHHOR arr· 

napaTypbl 3KcnepJ/!MeHTaJihHOR ycTaHoBirn: no J/!Cc~enosaH1110 rrpoueccos 

(flOTOpOlK.JJ;8HJ/!.fl Ha HYKJIOHax M JierKHX R.npax. 

ITpooo,n,eH cpaBHllIT9JibHhIR aHa.JlJ/!3 aJieKTpoHHO:l!: aTIIIap.::rrypbl lflJ/!311-

t.i:ecRoro aKcnep11MeHTa naHHoR ycTaHOBKM (6b1crponeacTBy10mea RnepHoa 

3.JieKTpOHJ/IK:llI B CT3H.JJ;q}JT8 KAMAK JI[ C:llICT8M C MCTIOJlb30B3HJ/I8M OrITOBO­

JIOKOHHblX Ka6eJie:l!:) c paHee paspa60T3HHhlMM 3JI8KTpOHHhlM:l1 C:l1CTAM.'lMl1 
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COOTileTCTBYJOIIl,ero npo¢rur.A. 

PaCCMOTpeHh! TaKlKe H9ROTOpb19 BOIIpOChl KOHCYpYHpOBaHRR :3JI6KT­

poHHO:l!: armapaTypb! :3KCIIepMMeHTaJihHO:l!: YCTCJHOBICH. BJro:iW 0b!CT}JO,IJ;9:l!:CT­

BYJOIIl,9:l!: :3JI9KTpOimKH Ob!Jm Bh!IIOJJH9Hhl ' Ha :mrrerpaJibHblX MMKpocxeMax 

HaHOC9KYH,IJ;Horo ,n;HaTia30Ha (cep:llI.R K500), YpaH3HCTOpOB cBq ,n;Hana30-

Ha' MaJioraOapKI'Hb!X JOOIH:l!: 3a,nep!l!IDI (3aM9H.fllOllU{X K309JihHbl9 .mmm 
3a,neplRKH), ~o oOycJIOBHJ.IO Bb!COIGl'e CKOpOCTHble napaM9Ypbl H KOMIIaKT­

HOCTb :3THX OJIOKOB. OTMe-qaeTC.fl I.l/&JI6C000pa3HOCTb OIITHMH.3aIJ;mi H pa­

lWIOHaJIH3aIJ;mi KOHCT}lYJ'!POBaHH.A CHCTeM :3JI61CYpOHHO:l!: annapaTypbl B 

CMblCJie orrpa,neJieHHO:l!: HHTerpaI.l;IDi MO,IJ;YJie:l!: B Haw:l"oJiee npHeMJieMhl6 K 

3a,IJ;aliaM :3KCTiapHM6HTOB. ¢Y~OHaJihHbl6 Y3Jibl. OCHOBHYIO Harpy3ey no 

pea.iIH3aIJ;mi :3JI6KYpOHHO:l!: JIOI'111Im (HanpMMep, )1,J.IR napHoro CIJeKYpOM9T­

pa PS-30) ,BLiriOJIHRJIH BHOBb pa3pa0oTaHHL!9 MO,IJ;YJIH HaHOC9KYH,IJ;HO:l!: 

:3.JieKYpOHHICH B CTaH,IJ;aPTS KAMAK, OYpamarolll,HEl CIJe~H"q9CIGl'0 oco-

09HHOCTH KOH¢HrypaI.l;IDi pernCYpHpYJOIIl,9:l!: CHCTeMbl cneKTpOM9Ypa 

(111ecnrn:aHaJihHh1e .nBJXBXo,noBble cxeMbl coBna,neHH:l!: BCC<I> c ¢opMHpoBa­

HHeM Bh!XO,IJ;Hh!X CHrHaJIOB no )1,11HTeJibHOCTH, MO,IJ;YJIH CYpOO-coBna,neHH:l!: 

ECC<I> H ECCM-ECCT, cmr.wraJIH3HpOBaHHble pa3BeTBHTeJIH JIOTH"q9CKHX 

CHTHaJIQB PJIC Ha I2 HanpaBJieHH:l!:, KOMMYTaTOpbl JIOTH-q9CKHX CHrHaJIOB 

K.JIC H T.,IJ;.). 

IIpH npooo,nemm QJH3H"q9CRJ« :3KCTI9pHM6HTOB Ha YCKOpHTeJie -qac­

TO B03HKKaJia npOOJieMa ynpaBJieHH.R (npH noMOIIl,H 3BM) y,naJieHH0:0: an­

napaTypo:ra:, pacnoJIOIBeHHOI B Henocpe,ncTBeHHOI 0JIH30CTH OT KaHaJia 

YCKOpHTeJI.fl. IIpHMeH.ReMbl9 paHee Ka0eJibHbl9 JOOIHH CBR3H (B KOMIJJieKTe 

c co'oTBeCTBYJOIIl,HMH wrrap¢etcHblMH OJioKaMH, ~o-aHaJioroBhlMH rrpa­

bopa3oBaTeJI.f!MH B CTaH,nap-re KAMAK) MCnOJib30BaJIHCb, B OCHOBHOM, 

)1,J.IR oOopy,noBaH:llI.R ~~ecRJ« ycTaHoBoK c HeBhlCOKMM ypoBHeM Q)oHo­

BLIX HaBO,IJ;OK no JOOIIDIM CBR3H. 0,IJ;HaKO ' IIpH npooo.n;eHHH :31CCTiapMMeH -

TaJibHbl:X Hcr.."F.H!OBaHMa Ha YCKOpKTeJie :3JI6M9HTapHh!X -qac~ YPOOOHb 

:3JI61CYpOMarHHTHb!X noMex H H8BO,IJ;OK, B03HHK8BllIHX B0JIH3H MOID,HhlX 

3JieKYpH"qeCKMX arperaToB·, pacnoJIOll!9HHhlX no xo,ny npoKJia.n;KH KaOeJiet 

CBR3H, DKa3blB8JICR ,IJ;OBOJibHO Bh!COKMM, ~O Ob!JIO H9IIpMeMJI6MO ,i+7IR Bbl­

nOJIH9HHR TO~X H3Me~HH:l!: Ha QJH3M-q9CKOI ycTaHOBKe. 

0CHOBH09 IIp6MM,Ylll,9CTBO pa3pa0oTaHE:o:0: HaMH CHCTeMhl ynpaBJieHMR 

y,naJISHHblMH Kpe:0:TaMH KAMAK 3aKJIIO'l:aeTC.fl B TOM, 'l:TO KOHTpoJIJiep y,na­

AeHHoro Kpe:0:Ta no.mrocTb!O coo OOTCTBYST CTaH,IJ;apTy KAMAK (EUR 4BOO) 

IO 

• 

• 

c BbillOJIHeHJ.reM Bcex H906XO)]Wdb!X ROMaH,D;, CWiXpOHH3HpY!Olll,MX CliITH3JIOB 

H T. ,n •• 'l:TO no3BOJI.f!JIO HCnOJih30B8Tb B Kpe!Tax JI!Odbl9 :3JI9RTpOHHbl8 

6JIOKH, BhlIIOJIHeHHhte B cTaH.napTe KAMAK. KpoMe aToro, B03MOlRHO noJJ­

coe.D;HHeH:r.re K Kpeln'y KP.MAK, CBH3aHHOMY c 3BM, ,D;O nHTM Y.D;2JI9HHhIX 

Kp9:0:TOB' padOT3Bllllp[ B . ,IJ;YIL'l9KCIIOM pel!rnMe c nepe,na"G:eR I.WIQJPOBhIX 

,naHHhIX B JJ;BYX HanpaBJieHHRX -qepes Ra6<> m BOJIC. 

0nHCh!B39TCff KOMilJI9KC 3.JISRYpOHHO:l!: qrmapaTypbl 3BTOM3TIIBHpO ; 

BaHHO:l!: CMCT9Mbl H3M9peHHff' KOHTpOJIH M ynpaBJISHHR napaMeYpaMH 

cooR:rpa KTM Ba 6a3e 30-TH KaHaJibHoro.rrapHoro crreKTpoMeYpa PS-30 
<l>ymcrJ;liIOHaJibHO-CTPYKTYPHaf! 6JIOK-CX9M3 3.JieKTpOHHO:l!: armapaTypbl 

PS-30 noKa3aHa Ha·pHc.3. 

JIOTH"q9CKaH CTpyKTypa 3JI6RTpOHHO:l!: armapaTypbl napHoro CTISKT­

poMeTpa PS-30 dbJJia peaJIH30BaHa npH TIOMOlll,H COBDK.YITIIOCTH BH'1Bb pa3 

padoTaHHhlX (cner.wraJILHD )l)IH PS-30) 3JieRTpDHHhIX .Jiorwi:ecRHX CL~muia 

HaHoceRyH,IJ;Horo ~anasoHa B cTaHnapre KAMAK. llpHMeHeHHe dhIC'Tl:o­

ri;eacTByroll.\ID{ HHTerpaJihHhIX MHKpocxeM 06ecne-q1.1.,~o pa3Mew.emm a"'!r•KT 

pOHKKH B KOHCTpYKTHBax KAMAK' 'l:TO TaKme Clhl"~o HeOdXO,D;HMO JUll YHVl 

Q)HKaIJ;mi BCS:l!: 3.Jl9KTpOHH09! annapaTypbl napHoro CTI9KTpOMSTpa. 

B padoTe TIO)JJJOdHO DTIHCblB310TC.R CHCTeMbl MOHITTOpHpOB3HH.R tPO·­

TOHHOro ny"G:Ka l'I nporpaMMHOro ynpaB.JieHHff roHHOM9YpOM BpaII\9HH.R 3.JI 

M33HO:l!: MHlll9HH Ha ypOBHe QJYHKl.l;HOH3JlbHbIX d.JIOR-CX9M HX 3Jl6KTpomrn>i 

armapaTYpbl. 

0,IJ;H0:0: M3 OCHOBHbIX KOMnOHSHT 3BTOM3TH38l.ll1H 30-TH RaHaJibHOI";; 

rrapHoro cmKTpoMeTpa PS-30 HBJI.RJiacb nporpaMMHO-ynpa&~HeMaH cm: 

TeMa ycTaHOBKH H KDHTpOJ!ff TOK3 IlHT3Hl'Iff aHaJIH3HpYJOIIl,ero Marmrr-:i 

CII-57 c npMMeHeHl'!eM ycTpoRCTB nere,na'l:H r.m¢poBb!X naHHhIX no om o 

BOJIOKOHHOMY :icadeJI!O. KaK noRa3aHO Ha dJIOR-CXeMe 3.JieKTpUHHKH CW' 

T9Mbl ynpaBJieHHH l'I KOHTpOJIH TORa aHaJIH3HpYIOlllero MarHITTa (pHC. i). 

Bee npo:o;ecCbl YCT3HOBKH TOKa \/[ KOHTpOJIH YCT3HOBJl8HHblX 3Ha'l:P.H:.1:l1. . i' 

odpaTHO:l!: CBH3H OT arperaTa nHTaH\l!H OCYIUSCTB.JlflJIHCb OT da30BOl1. :1,\M 

nocpe,ncTBOM cne1..J;HaJibHO paspadoTaHHbIX dJimmB 3.~eIITpomum ( 1i Tr :M 

'l:HCJI9 \/[ B CTaH,napTe KAMAK)' 'l:9pe3 KOTOphie l1P0\1!3BO,D;ll!Jlll!Cb TIGP8J[."JTJ 

\I! IIpH9M COOTBeTCTBY!OIIl,991 HHQ)OpMall;IDf. 

HeoClxo)]WdocTh pasMe!ll6H:llI.fl RpeRTOB KAMAK B nenocPJnCTBeHll"l1. 

dv'Ill!30CTH OT odopy,noBaHH.R 3KCnepMM9HT3JihH09! tPlll3W18CKOR YCT3H08KV1 

3aB14CeJia OT JJ;BYX YC.JIOBH:0:. Bo-nepBbIX' HeodXO):WMO odecne'l:ITTl: MAJl ii 

II 
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ITpJiIBeJJe.HO TaK.~e ITO,DJlOOHOe ormcaHI/Ie HaJia,n;RH III Ka~pOBK!ti 

3JI8KTJJOHHOR annapaTYpbI H o6opy.n;oBaHIIIH 30-TIII KaHaJihHoro napHoro 

crreKTpoMeTJJa PS-30 
B pe3YJibTaTe rrpoBe~HHblX III3Mepemm. .JJ.Jl.R COOTBeTCTBYIOill,HX nap 

B, III s; TeJiecKorroB ccpoprrnpoBa~cb TJJIII MaccHBa MHHbIX. onpe~~­

llIHX. TJJIII B~a BpeMeHHblX CIIDKTpOB: 

- no rrpH3H8KY COBna~HKA: B "IIICTHHHOM" KaHCJJJS• 

- no IlpI/I3HaKy COBrra~HKA: B "c~~aRHOM" KaHaJJS: 

- IlOJIHbltl: crreKTp. B~~aBnrnR CIIDKTpbl c oOOHMIII THIT3MIII IlpH3Ha-

KOB, a TaKJKe cneKTP 6e3 IlpIII3HaKOB. 

BamHblM 3TanoM HaCTJJO:kl:KH napHoro CII9KTpDM9TJJa .fl~HJIOCb orrpe­

l\E1J1EJHHe 3iwaKTHBHOCT9:0'. KaHaJIOB PS-30 (rrpoIJ,S~a EFFIC) • 

. bb!JIH rrpoBe~Hbl I/I3MepeRH.FI OTHOCHTeJlbHblX aiwaKTimHOCTeR K3Ha-

. . iroB PS-30 Ha OCHOBe H3M9peHHR y-CIIeKTpOB Ha TOHKOR 3MOp¢HOl!: MI/I- . 

lllElHH (Fe). 

KOHTpOJib Ka~eCTBa M9TO,n;KIGll orrpe.n;eJJSHHH aiwaKTimHOCTe:a: (rrpo­

; IG,Uypa EFFIC) rrpoBepHJIC.fl no COOTBeTCTBHIO H3M9p.ReMoro aMoµtmoro 

cneKTpa (yme COBM9CTHO BC9tm K3HaJiaMI/I PS-30) reopeTmecKH pac­

'feTHOMy. 

no 3aB9plll9HHIO pacCMOTpeHHblX TpeX 3TarroB HaJI3~III rrapHoro 

cneKTpoMeTpa PS-30 Heo6xo.ll;l™o 6blJIO rrepexo)J;Wrb K rrpoBe~HHIO I/I3Me­

pm1KA: c IIICTIOJ1b30Baffill9M MWOOHH III3 MOHOKpIIICTaJIJia aJJMa3a. MeTo,rzyrn:y 

pa60Tbl c Kplll:CT3JIJIOM aJJMa3a MOlRHO YCJIOBHO Ilpe.I\CT3BHTh B B~ 

T]:.'eX IlOCJ19.I\OBaTeJihliblX 3TaITOB: 

I. B Ha~aJie pa6oTbI orrpe~Jl.f!~Cb yrJlbl HYJISBO:ll: op:rreHTaIJWll 

Kplll:cTaJIJia. MeTo,rzyrn:a orrpe.I(e.JieHIII.R yr JIOB HyJieBo:ta opwmTaIJWI! (e:. 
e ~) COCTOHJia B H3Mepemm Bb!XOM c ommro H3 Te.JieCKOIIOB PS-30' 
HOpMHpOB3HHOrO 33 c~eT KBaHTOM9TJJ3 ,np:•'I CK3Hlll:pOB3HHH no OmJ:OMY III3 

yr JIOB e (rrpoue,cypa GZFINDl. H,V 
2. BTOpoM 3T3Il COCTO.FIJl B OpIIISHTamrn: KpIIICTaJJJia rrpIII Bb!Oope 

orrpe.I(eJieHHol!: TIIIIKDBO'l!: 3HeprKK crreKTpa KTVI. Pea.JIH30BaJiocb 3TO c 

IlOMOIUbIO IIpoUS.nYpbl SETAN' AJI.R 38TIYCKa KDTopoa IIICTIOJih30Ba~Cb 

BXO,I\llbl6 .I\3HHbl6• E;""' E:e• HarrpaBJieHI/I6 IIOJIBpIII33IJWI! (.!..,II) ,HY.JieBble 

(e:.v) H TeKYill,H0 (eH,V) yr.l.lbI. 

• 3. Ha TpeTbeM 3Tarre pa60Tbl ,IIOCJJS TO~Horo. BblCTaBJJBHRf! TIIIIKO-

BOR 3HeprIIIIII. JII3Mep.R.irc.R Tir·.'!Hbll!: 3Hepre'fl.N9CKI/Il!: CI19KTp KTVI <npoue,cy-

I4 

l 
( 

pa FULLSP). 

Omrcam1 HaJia~a III !ia~poBKa MarnI1ITHoro crreKTpoMeTpa MS-2500 
B~~aIOUJ;>IIB B ceOH: 

- ycTaHOBKY COOTBeTCTBYJOill,HX 3Ha~eHHR TOKOB cpOKYCHpYIOill,HX Mar­

IDITHblX ~3 L 1 'L 2 III aHaJIH3HpYIOUJ.9TO MarHHTa BM (CM. pllIC • I ) THITa 

cn-12: 
- HaJia~ 3JJSKTPDHHOR arrrrapaTYPbI MS-2500 AJI.f! BblpaCiOTKH TpIIIr-

repHoro cJ1IrHaJia M1: . 

- Oilpe.I(eJJSHI/Ie 3¢qieKTHBHOCTeR Tpil!rrep:HblX c~eT'll'!KO~. 

,UJ!.R HaJia.I\KIII CIIICT8Mbl MHOTOilpOBOJIO~HblX rrporropUI/IOH3JlhHblX KaMep' 

B TOM ~IIICJie III ea perIIICTJJHpYIOUJ.9:ta 3Jl9KTpOHIIIKH, 6blJia rrpI1IM9HeHa rrpor­

p<lMMHa.f! rrpoue.uypa s1 MnK • ,UJ!.R CJIIHXPOHI/I3aUJ/I.R KaMepHo:ll: 3JieKTpO­

HIIIKJII MnK CHI/IMaJiaCb KpHBa.R 3a~plRaHHb!X COBII3,I(eliKA:. a IlOCJie 3TOro 

I/I3M0p.RJICH rrpo¢IIIJlh MIIK • 
B Ha~aJie HaJia,n;RH He:taTpOHHoro CII9KTpOMeTpa IIpoI/I3BO,D;IIIJ10Ch 

IlpHBeMHIII9 K O.I\J/IHaKOBOMY B;_.eMeHHOMY µmepy I2 HeRT}JOHHblX III 4 aH­

TIIIC~e~I/IKa IlpIII IlOMOID;lll µ-Me30HOB KOCMm9CKOro ~eHIII.R (nporpaM­

MH3.f! rrpoue~a NEun ) • 

IlporpaMMHa.R rrpoue,cypa NEUT2 IIICIIOJ1b30B~Jiacb IIp:III HaJia,IJ;Ke NS 

ITO.I\ ~KOM, a rrporpaMMHa.R rrpoue,cypa BSSM PN TI03BOJl.RJia ocymeCTBHTh 

OK0~3T9JlbHYIO HaJia~y HeRT}JOHHOro CII9KTpOM0Tpa III ycTaHOBKH B 

IJ;9JIOM. 

,UJ!H Ka.OOpOBKIII ~epeHKOBCKOro ~TeKTopa no 3H6prIIIIII III pa3pe­

meHHIO IIICI10Jlh30BaJIC.f! IIY~OK BTOpmliblX 3J19KTpOHOB rrapHoro CIIeK'I'pO­

MeT}Ja PS-30 (rrporpaMMHa.R rrpoue.uypa CHER), CB.R3aHHbla c O,I\ll:HM I/I3 

T9Jl9CKOTIOB 3JieKTpOHHOro IlJIB~a. 

B ~eTBepTO:ta r Jiase OilIIICbIBaIOTCH opraHJII3aIJ;K.R pelRIIIMOB paOoT, 

npoBe~HI/Ie W3IYI0peHKA: Ha 3KCIIepIIIMeHTaJibHO~ ycTaHOBKe III oOpa60TKa 

IIO~HHblX ,IJ;aHHb!X. IlpHBe~Hbl OCHOBHble Bb!BO,IJ,bl I/I3 I10~9HHblX pe-

3YJ1hT3TOB. 

,llJm YCT3HOBKH pelKIIIIYiOB llpepli!BaHIII.f! 3BM no TpIIIIT9p:HblM CJIIrHaJiaM 

:rrepBoroIII BToporo ypOBH.f! (Mi III M2) IlpIIIM9HHJ!CH BROBh pa3paOOT8HHblR 

nporpaMMRO-yrrpaBJ.I.ReMbl:A: MO,IzyJ!h yrrpaBJISHIII.f! H !llOpMHpOB3RH.fl TpIIIITep­

HbIX CJllI'HaJIOB MY ~TC. 
,llJm pemamm 38M~H ~~au;ffif IIICCJI9.nYeMblX pea:iru;r.i::a rct-.pn. 

r'He-.pnX (y6Li-.pnX) III rct-.ctn" H Bbl~JieHIII.fl BKJia,IJ;a cpoHOBhIX npouec-
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COB CSb!JIO HCIIOJ!b30B3HO BTOpoe TIJlST.l:O (~S-12, CS) ¢H3JIIT.l:9CKOR ycTa­

HOBKJII (CM. pHC. I), KOTOpoe IIp.lllM9HRJIOCb ;:µfl KWI9M8'TH'i9CKOro rre­
peorrpe,neJieHJIIR JIICCJl9,Jzy9Mb!X rrpoueccoB. IlpH 3TOM OT ypOBH.H cneKTpo­

MeTpHpOBaHJAfl BO BTOpOM ITJI9'1:9 38BJIIC9Jl8 SqqJeKTk'IBHOCTb peme:iru;HH ¢0-

HOBhlX rrpoueccOB. 
B OCHOB9 ~aHHOR opra:mraau;>rn: JII8Meperoim Ha 3KCITSpHM9HT8JibHOR 

ycTaHOBKe JiemJIIT HHTepaKTHBHOe B3a.lllMO,ll,9RCTBH9 c ¢aRJIOM DATABOX, 

Ky~a 38HOCJIIJI8Cb :aeo6xo~a.A KHH9M8TJIIT.l:9CK8R JIIH~OpMaIJ;llIR, THII rrpo­

u;ecca. TJIITI MH1119HVI, H90CSXO~bl9 ,n;aHHbie )J,1.1.fl paCSOTbl c PS-30. BKJllO­

'!aR TeKY~ YTJ!bl JI! HYJIH KpHCTaJL'Ia' Harrparur.eH>'!e IIOJIRpH38IWJII, Ka­

JIW'.5pOBO'Ilibl9 ~3HHbl9 JI! T. II. 
Orm:caHO B38JIIMO,IJ;eRCTBH9 3BM (C Ha"QaJIOM JII3MepeHi.m) c TpeMR 

JIICT01IHJl!KaMH rrpepbIBaHJIIR (3arrpocaMH Ha oCSCJIYJ!lliB8lllffi). TaKlKe B8ll!HO 

OTM9TJl!Th, 'ITO ITO YCJIOBHHM 3KCII9p.111MeHTa peaJIJII3oBaHa COOTBeTCTBYID­

Ill,aR JIOrHKa B3a.lllM0~9RCTBIDl IIpHOp:lIT9TOB. OOpaCSoTI<:a ,n;aHHblX .lllMSJia B 

CB09R OCHOBe CJie;zyronure oco6eHHOCTH, cCSJIWKaIDIII,H8 M9TO;n;r.1KY o6padOT­

KH: 
I. Ha.)JJl!qJIIEl ocsmero TpHrrep:aoro rrpH6opa CMS-2500). 
2. ,llByxl.l:aCTJIIT.l:HOCTb JIICCJie,Jzy9MhlX rrpoueccoB JII. co6CTB9HHO' 

B03MOIBHOCTb BOCCT8HOBJIBHJII.R rrepBJIIT.l:HOR 3Heprltm ~OTOHa ITO O~OilJ16-

l.l:9BOR crreKrpoMeTpH'IeCKOR HH~opMa!WJII B IIJJaqe MS-2500 . 

3. PaCSOTa co crreKTpaMH KTH. 
PaCT.l:9T IIOJI.HpJII38IWJII IIpoH3BO,IJ;Kl.!CR Ha OCHOBe 6blC'I'pOrO ~ypbe­

rrpeoopa3oBaiIH.R, rro3BOJIRBmero orrpe,neJIRTh crreKTp rroJIRpH3a!WJII B 06-

JiacTH 38XB8Ta 3KCII9p.111MeHT8JlbHOR arrrrapaTypbl, a TaKJKe SHepre'TH'ieC­

KJl!a crreKTp ~,YHKUJIIYI'. B03MYJll,9HJII.R, Onp6,ll,9JIB!Olll,9R ~opMy 3KCII9pHMeH­

TaJibHOrO crreKrpa. 
IlpHB0,ll,9Hbl OCHOBHhl9 pEl3JJibT8Tbl JII BblBO,IJ,hl JII3 HHX ITO HCCJie~OB8HHIO 

rrpoueccoB yc:t-.on, y'\_i-.on. ;'He-.on JII yd-.rr 
0 

d 

3KCIIep.111MeHTaJ!bHLl9 pe3YJibT8TLI ITO rrpo:r~ccy yd-.on. IIOK838Hhl 

Ha pHC. 6 B BM,IJ;e 3Hepre'!Wi9CKO:R 38BJIIC.lllMOCTJII 8CM!MM9'I'pHJII :E(E,,) ;:µfl 

yr~OB IIpOTOH8 B C.IJ;.M. ecm. 45°, 60°, 75° JI! 90°. 
p 

3aKJIIOT.l:eHJII9. ITpH paspaOoTKe cpe,n;cTB H MeTo,n;oB sKcrrepHMeH-

TaJihHLlx JIICCJ!S~OBaHJIIR, H3M6paHHa:, o6pa60TKJII ,n;aHHblX * aHaJIJII38 3KC­

rrepHM0HT8JibHOR HH$OpMa~ 6blJIJII IIOJIY'iSHbl CJie,Jzy!Oll(H9 OCHOBHLl9 pe-

3YJibT8TLI, KOTO]Jb19 BblHOC.IITC.H Ha 381II1ifl'Y: 

IS 

I. Paapa6oTaHa H coa,llaHa aBTOMaTH3HpOBaHHa.H CHCTeMa no 

H3MS]J9HHIO JI! KOH'fPOJllO napaMe'I'pOB ICBa3.lllMOHO:xpOMB'IWIBCKOTO J!JllHelt­

HO-IlOJIHPH30BaHHoro r:JlnllCa lf>oTOHOB Ha 6aae napHoro CIIaKTpOMe'I'pa 

PS-30, sxcnepm.teHTaJibHolt ycTaHOBKH no HCCJie,llOBaHJ/00 npo:neccoB 

lf>oTOpD!K'A9mffi Ha HyitJIIJHax JI! J.lenm:t R,Iq:''lX, B COCTaBe: 

- KOMI1JleKCa 3JieKTpOHH02 armapa'fYPbl co CIJa:QHa.7lH3HpOBaBm!MH 

MO,IWJIRMJII CS&IC'I'pO:R JIOIWl6CK02 3JI0K'I'pOHHKH B CTa:Hl¥)pre .KAMAR A1J.R 

CJIICT0M&I H3Mepemm. KOH'fPO~ JI! ynpaBJiamm napaMErrpaMH KTH napimro 

CIIeKTpOMe'I'pa PS-30 JI! CJIICT0Mhl MOml.TOpHpOBamm lf>oTOHHOro nvqJ{8: 

- aBTOMaTJII3HpOBaHHO:A: CHCT0Mhl ynpaB.7I0mm H KOHTOJUI TOKa <ma­

Jl!-IBHpYIOm.ero Mannrra (CII-57) Il8IJHOTO CI19KTJJOMBTPa PS-30 Ha OCHOBe 

3JJeKTpOBHLIX YC'I'pOltCTB mpe,l¥1'llll QWilpoBhlX ~ no OTITOBOJIOKOH­

HOMY Ka6eJJIO. 

2. Pa8paCSOTaHa JI! C08,Jlj)Ha aBTOMaTiraHpOBaJma.H CHCTeMa JlJISI 

IIpOBe,l(eHJII.H JII3MepeHHa:, HaJia~. T0CTHpOB8HIUI H on-line KOHTpOJllO 

Ha 6aae ~yxnJ10"Q9BO:ta: SKCoopl!MBHTaJihHO:A: YC"raHOBim, Dalllll9:A: B 

CB09M COCTaBe MaI'Hl4TH&li!: MS-2500, BpeM.H-npo.ETHLI:ll: H9:ll:TpOHHLl:ta: 

NS-12 JI! "li9]J9HKOBCKW!: ~S CileKTpOMeTplil, B COCTaBe: 

CJIICT0M&I SJie!CTpOHHO:A: annapaTypiii B CT~ KAMAK JlJISI 

ynpaBJiemm mpe,l¥1"1ie:ll: H npMSMOM HHlf>opr«a~ EllU1.Y" Oaaoaoa a.BM -
"MERA-CAMAc-125tSM4A" H y,l(aJleHliblM Kp3ATOM K.AllAK no BOJIOKOHHoon­

TH"QeCKml Jil'llIHJW CB.H8H 11 pa8M9m,emJBM 3JI9KTp01DIO:ll: amraparyp.l 
qnraH"QeCKOro 3KCilBpl'IM0HTa B H9IlOC]J9,llCTBeHHOI: ClJDmOCTH OT 3KCII9-

pmieHTa.!blloro oelopy.zta:samm; 
- CJIICT0M&I 3JJeKTpOHHO:ll: aIIIIapaTYP>i C~HpOBallJII.IX MO.IlY­

J.le:A: ClLICTpo:A: SJISKTpOHJ/llCH B CTaH.J¥1pre KAMAK ,lµfl lf>o?«KPOBaB.WI 

'I'pJIIIT9pH&lX cm'BaJlOB ,llBy:xnJIB"Q9BO:ll: SKCIE~HO:A: YCTaHOBKl'l, 

opraHP!3a:QKH apeM.R-IIpOJJIBTB&IX H8119peHH:ll:, TeCTllpOBaHliffi, ~pomm 

H IIpOBe,lleIDm HaJiaAQ11Hh!X IlpO[{e.IlVp: 

- KOMJJJJBKca CI:BQHaJIH3HpOBaHHLIX MOAY.mA :USKTpOHWGI B CTaH­

,l¥1pre K.AMAK ,I1,1Ifl ¢ymcrqllOHaJlbHOro ynp8BJ.19IDIR pem!MaMJII paOOT 3KCIJB­

plW9HT8JlhllO:ll: YCTaHOBKH, Cli9Ma ~JW8Wllll C MHOrDilpOBO.m"IDllll 

IlpOilOpuHORaJJhHLIX KaMep, KOH'I'pO~ BLICOKO:eo.n.TBLIX RaIIpfll'lleHJl!a: C 

,JJ:lJMI'9Jia:ll: ~ H T.~. 

3. IIpo:ae~mi HaJla,llKa, TeCTHpOBaHW • :tta.,Dl:Spomca sxcnepm1e:a­

. TaJlbHO:ll: armapaTyp.l ~CKO:ll: YCTaROBKH no HCCJllBAQBamDI rrpo:nec-
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COB ¢QTopo~HHfl Ha HYKJIOH8X H JieTICHX .H,Il;paX B xo.ne 3KCII9pl'lMSH­
Ta.JihHblX lIBMSpeHHll:. 

4. IlpH noMOID,H 3Jl9KTpOHHOro KOMIJ.JieKCa aBTOMaTI'I3HpOB8HHOI an­
napaTyphl 3KCII9pHMeHTaJlbHOI ycTaHOBKH H pa3pa60T8HHOI MSTOJWlKH 
6b!Jra IIpOBSASHhl H3MepeHH.R acEMMSTp"W'I CS'ISIDUI ~ B peaKI.JHflX yd-+on. 

y
6

Li-+pnX, r 4
He.+pnX H yd-+rr

0
d B oO~CTI'I 3Hepr~ E = 0.3-l.0 f3B. r 
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F'Mc. I. CxeMa odopy~oBaHHR aKcnep:l'1MeHTaJihH02: ycTaHoBKM: 0 1 -

- aJIMa3Ha.fl MW119Hb: I( - KO.JJJil1M3TOphl: SM - O'iW!l.a!0-
1 .. 2 1. 2 

Ill,M9 MaI1HtITbl: LD 2 - l!GUl;ICOBO~opo~a.fl MWJl9Hb: Q - KB3HTO-

M9Tp BTILllhCOHa: L 1,2 - KBa.I(pynOJihHbl9 JIIDI3bl• PSM. BM -

OTKJIOH.fl!Olll,Wl MarHITTbl• c - TOHIG'lS KOHBSpTopb! ' Pb -
1,2 

CBMHD;0Bbl9 KOHBBpTopbI: s,_,· v,_,· v. T, SF,_,,, SB. -

BF!-<> - CIJ;l'!liTHJI.JlflUllIOHHbie C'i9T'iMKW. MWPC 1-4 - nporropmm­

HaJihHbl9 KaMepbl • 
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