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BBE,D,EHH E 

Hap~AY C TpaA~4~OHH~M~ MeToAaM~ ~ccneAoBaH~~ B pen~T~B~CT
CKO~ $IAepHoi1 ¢~ 3I1Ke C nOMOU\ blO <llOT03MYnb C~~, ny 3bl pb KOBbIX, npo
nop4 ~O HanbH~X 11 ~C KpOB~X Ka Mep npeAnaraeTC~ np~MeH~Tb nonynpo
BOAHI1KOB~e AeTeKTOp~ Ha n~H~ 11 C 3 8 M. 

MeToA I1Ae HT~<ll~Ka4~~ OCTaTOYH~X ~Aep-npOAYKTOB no B~XOAY 
r aMMa - ~3nyyeH~~ np~ paA~oa K T~BHOM pacnaAe Mo~eT 6~Tb ~cnonb
3 0 BaH Ka K caMOC TO~TenbHO, TaK ~ B cOBoKynHocT~ C APyr~M~ MeTO
Aa MI1 per~cTpa4~~ npOAYKTOB, ~ n03Bon~T, Ha Haw B3rnAA, Aonon
H~Tb I1X ~ ~ccneAOBaTb HeKOTopble oco6eHHOCT~ peaK4~~ Me)f(AY cnO)f(
H~M~ ~ApaM~ np~ pen~T~B~cTC K~X 3Hepr~~x, KOTop~e no P~AY np~4 MH 

HeAocTynH~ /H e YYBCTBMTenbHOCTb K perMCTpa4~~ He~TpOHOB, TPYA
HOCTb ~AeHT~¢~Ka4~~ nonO~I1TenbH~X npOAYKTOB, OrpaHl1yeH~~ n6 
3Kcn03M4110HHblM 11 BpeMeHHblM 3arpY3KaM/ BbiweYKa3aHHbiM MeTOAaM. 

H3yy e HI1e B~XOAOB OCTaTOYH~X ~Aep-npOAYKTOB npl1 B3aI1MOAe~CT

BI1~ yaCTI14 ~ ~Aep JOT npOTOHOB AO ~OHOB 4 0Ar/ C ~ApaM~ M~weHe ~ 
OT Cu AO U B Tey e Hl1e p~Aa neT BeAeTCR B 6ePKn~/I-7/. B 3 T~X ~C
cneAOBaH~RX YCTaHOBneHO 60nbwoe Y~cno MexaH~3MOB peaK4~~ OT 
np~Moro B~6~BaHI1R HYKnOHOB AO nonHoro pa3Bana COCTaBHO~ C~CTeM~. 

nOA06H~e 3Kcnep~MeHT~ HayaT~ B ,D,y6 He / 8/ . B AanbHe~weM nna
H~pyeTc~ ~X pa3B~T~ e Ha C~Hxpo¢a30TpOHe nB3. Ha30BeM PRA np06
neM, ~3yyeH~~ KOTOP~X YH~KanbH~e B03MO)f(HOCT~ C~Hxpo¢a30TpOHa 

c03Aa~T oc060 6narOnpl1RTH~e ycnoB~R : 

- ~ccneAOBaH~e MHorOKBapKOB~X KnaCT e pOB nocpeACTBOM ~3Mepe 

HI1~ B03MO~Horo ~3MeHeH~~ 3Hepr~~ C B ~ 3~ OCTa TOYH~X RAePi 
- npe4~3~OHHoe ~3MepeHl1e BpeMe H ~ )f( M3 H ~ OCTaTOYH~X ~Aep; 

- ~3yyeH~e xapaKTep~CTI1K AAep 3a npeAenaM~ 06naCT~ 6eTa
cTa6~nbHOCT~. 

B HaCTo~U\ ei1 pa60Te Onl1CaH anna paTypHo-nporpaMMH~~ KOMnneKC 
r AM MA /Aanee YCTaHOB Ka rAMMA /, COCTO~U\M~ 113 C~CTeM~ nporpaMM, 
nonyn poBoA H I1KOB ~X AeTel(TOpOB 11 MHorO Ka HanbHblX aHanl13aTOpOB 
B CTaHAa p T€ KAMAK Ha nl1 Hl111 C 3 BM HP-121 16B . 

I. AnnAPATYPHA~ Op rAH H3AUH~ 

CTPYKTypHa ~ cxe Ma annapaTypHO~ opraH~3a41111 yCTaHoBK~ rAMMAI npl1BeAeHa Ha p~c .1. B YCTaHOBKe I1CnOnb3Y~TC~ nonynpoBoAH~KOB~e 
"-.- Ge (Li)-AeTeKTOp~ /nn,D, / C pa3n11YH~MI1 4YBCTBI1TenbH~M~ 06beMaM~ 

© ocn.~eBBIaIA ltBCTHTYT AAepllWX HCcneAOJIaBIiIA ,IbfS--. 1985. OT 18 AD 80 cM3 C 3HepreT~4eC KI1MI1 pa3peWeHI1RMI1 OT 2,2 AO 
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PHc.l. CTpYKTYPHaH cx eMa annapaTYPHOH opraHH3a~HH 
YCTaHOBKH fAMMA. 

Tpe6oBaH~H K cneKTpOMeTpH4eCKO~ annapaTy pe AnH ~ccneAOBaH~~ 
B penHT~B~CTCKO~ 06nac T~ 3Hepr~~ np~ 6onbW~X 3ar py 3Kax AOCTa
T04HO B~COK~: xopowee 3HepreT~4eCKoe paapeweH~e AO 2 ,2 K3B, 
6~cTpoAe~cTB~e annapaTYp~, n~He~HocTb ~ cTa6Hn bHocTb np~ An ~ 

TenbHo~ pa60Te. np~ c03AaH~~ YCTaHOBK~ Y4~T~B an~Cb Bce 3T~ 
TPe6oBaH~H, AnH 4er o 5~n BH~MaTenbHO ~3Y4eH on~T, ~3no*eHH~~ 

B pa6oTax/ 9 ,IO/. npaKT ~ Ka nOKaaana 4enecoo6pa3HocTb np~MeHeH~H 
He6onbworo 4~cna nn~ onT ~ManbHblX reOMeTp~4eCK~X pa3MepOB, a TaK
*e cne4~anbH~X yCTPO~CTB AnR ¢~nbTpa4~~ conYTC TB ymw~x ~anY4 eH~~ . 

B coaAaHHo~ YCTaHOBKe ~cnonb3yeTcH PHA OAHOMepH~X cneKTpo
MeTpOB Ha 6aae npeAyc~n~Tene~ n213/ 11 / ~ 120~3F ORTEC, yc~n~ 
Tene~ I IOI-POLON ~ 572-0RTEC ~ aMnn~TYAHo-4~¢POB~X npeo6paaoBa
Tene~ KA-007/ 12 /, BXOAH~MX B COCTaB MHorOKaHanbH~X aHanM3aTO

POB B CTaHAapTe KAMAK/J3/. OTMeT~M, 4TO ~cnonb3yeM~e MHorOKa 
HanbH~e aHan~3aTOp~ o6naAa~T XOpOW~MM B03MO*HOCTHMM AnH npOBe
AeHI1H HeCKonbK~X napannenbHblX 3Kcnep~MeHToB, YA06Hbl ~ HaAe*Hbl 
B paGoTe. 

MHorOKaHallbHbl~ aHan~aaTOp nOAKn~4eH K MHoroKpe~THo~ C~CTeMe 
B CTaHAapTe KAMAK Ha nMHI1~ C 3BM HP-2116B/14/ . pac nono*eHHo~ 
B SAaHHM Kopnyca 205 B6nH3H BblBeAeHHoro nY4Ka Bn-l CI1HxpQ¢la
30TpOHa nB3. KOHTpollllep Kpe~Ta o5ecne4~BaeT B03MO*HOC Tb nOAKn~
4eHHH OAHoro Kpe~Ta Ha nl1HHH C 3BM C nOM~b~ ABYX CTaHAapTH~X 
I1HTep$e~CH~X nna T B CHCTeMe BBOAa-BblBOAa 3BM , AHallHSaTOP~ nOA
Kn~4a~TCH K 3TO~ CHCTeMe 4epes BxoAH~e perHCTp~ KP-007/ 15/, pa3
Me~eHHble B OAHOM H3 Kpe~ToB AaHHO~ CHCTeMbi H pa60Ta~He nOA yn
paeneHHeM 36M. 

nepeAa4a HH$opMa4MH B CMCTe Me ocy~eCTBllReTCH ClleAY~HM 05pa
SOM. KOHTpOllllep aHallHSaTOpa BbiCTaBnReT CHrHall Ha perHCTp L 101 3a
nl1CblBaeT AaH~e B KP-007, 36M onpeAellReT no COC TORHHO pe rHCTpa 
L rOTOBHOCTb AaHHblX KP-007 VI C4HTblBaeT HX cooTBeTcTBy~e~ KOMaH
AO~ CNAF , L-perMcTp npM 3TOM c6pacblBaeTcH. C6poc L-perHcTpa 
BblSblBaeT nepeXOA K paGoTe KOHTpOllllepa aHallVl3aTOpa Ha nepeAa4Y 
AaHHblX ClleAylO~ero KaHana. BpeMR "CMHXPOHHSHpOBaHHoro" 4TeHHR 
4096 KaHa1l0B aHanHsaTopa no nporpaMMHOMY KaHallY COC TaBllReT He 
60llee 40-50 c. BOSMOItIHO " Hec~HxPoHH3HPoBaHHoe" 4 TeHI1e AaHHblX 
c a Ha llH Sa TOpa Gea aHanl13a COCTORHMH L-per HcT pa. 6 3TOM CllY4ae 
BPeMR 4TeHHR 4096 Ka HanOB COCTaBllHeT 15 c. 

B ~enRX ynY4weHHR 06ecne4eHHH H3MepeHHR BpeMeHH ItIH3HI1 paAHO
aKTHBH~X HYKlll1AOB B YCTaHOBKe r AMMA HCnOllb3YOTCR 4acw B CTa H
AapTe KAMAK , COCTOR~Me HS reHepaTopa K6-00S/ 16/, C4eT4HKOB 
KC-O I 3 / 17/H 2AC-423/ IB/ . 

npoije cc H3MepeHHR cneKTpOB 3aKII04aeTCR B MHorOKpaTHOM nOB TO
peHI1H ASYX ltla3 : 

- HaKonneHHe cneKTpo B B aHanH3aTope. 
- BbiBOA HaKOnlleHHWX cneKTpoB Ha 36M H 04HCTKa naMRTI1 aHa · 

llH3aTopa. 
6peMR pa60TW yCTaHOSKI1 S Ka*AOH 113 $as onpeAenHeTCR COAepltla

Hl1eM YCTaHOB04HWX C4eT4I1KOS: KC-OJ3 - $a3a HaKonneHHH , 2AC
423 - Itlaaa BblBOAa 101 04I1CT1<M. a T<)Kltle 4aCTOTO~ TaKTOBoro reHe
paTopa K6-005. 

npH pa50Te YCTaHOBKM B nepBo~ $a3e Kfl-009/ IJ /6noKHpyeT 
BXOA C4eT4MKa 2AC-423. nOCllC OKOH4aH HR 3TO~ ltla3w KC-013 nOAae T 
Cl1rHan IIKoHe~ 3Kcnos1141ot11" Ha Kfl- 009. 3TIotM CHrHa1l0M CHIotMaeTCR 
61l0KIotP08Ka C BXOAa 2AC-423 H Ha4HHaeTCR BWBOA cneKTpa Ha 36M. 
nOclle BblBOAa COAeplKl1MOrO nOCJ1eAHerO KaHana Kn-009 04HU\aeT na
MRTb. BWBOA Ha 3BM H 0411CTKa naMRTM Aon*HbI saKOH411TbCR paHbwe 
npHXOAa CHrHalla co C4eT4HKa 2AC-423, 03Ha4a~ero OKOH4aHIote 
BTOPOH Itlasb! 11 nepexOA K nepBo~. n03TOMY He06xoAIotMO, 4T06b1 Bpe
MH, YCTaHOBlleHHoe Ha C4eT41otKe 2AC-423, npeSblWa1l0 BpeMR BblBOAa 
cneKTpa 101 041-1CTKI-1 naMIHH. 
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B OGll\YIO CXeMY MltOrOKpei1THoi1 CI'tC leMb! aaBCACHbi ral(lKe C4eTI.H1IH, 
AnA MOHI1TopltlpOSaHI'tA nY'lKoB CI1Hxpo¢aSOTpOHa JlB3. Q6UlaA cxel~a pac
nOnOlKeHI1A CijI'tHTl'tnnA~110HHblX C4eT41'tKOB SI, 52,1 11 S4 Ha KaHane 
sn-I npl1BeAeHa Ha Pl'tc.l. 

CI'tCTeMa MOHItITOpl'tpOSaHI1A B~nonHAeT S Ka lKAOM ~I'tKne paGoTbi YCKO
pl1TenA (He B~we 107 4aCTI't~/ij"'Kne) ~YHKqI'tH KOHTponA 3a I'tHTeH r I1B
HOCTb~ B~BeAeHHb/X 113 Y-l0 nY4KOB 4aCTI14 11 AAep, sa pacnpeAene
HltleM e o BpeMenltl I1HTeHCItISHOCTItI I't, SO~MO~HO, sa pacnpeAeneHl1eM 
nY4Ka no non epe4HOMY Ce4eHI11O B nnOCKOCTI1 pacnonOlKe HI1A MI'tWeHe~. 

B AanbHe~WeM nnaHI1PYCTCA AopaGoTaTb CHCTeMY MOHI1TOpl1pOBaHI1A 
nY4KOB, 4T06bl C ee nOM~blO BeCTI't KOHTpon b n pl1 I1HTeHcl~BHOCTAX 

109 : 101 I 4acTI'tq B UI'tKne. 

2 . npO rPAMMHAR OprAH~3A~~R 

2 . 1 . 06 ll\aA CTPYKTypa nporpaMM Hor o o6e Cne4e HI1A 

AnA npl'teMa Itt 06 pafioTKI1 cne KTpOMeTpl14eC KI'tX Aa HH blX Ha 3BM 
HP- 2 1 16B c03Aaii KOMnne KC n po rpa MM , paGo TalOll\I't X nOA ynpaBneHl1eM 
onepaql'toHHoi1 CI'tC TeM~ peanbHo ro BPe MeHI't/ 19 /. 3TOT KOMnne KC pa6o
TaeT B Al1anOrOBOM pelKl'tMe ItI 06ecne4l1BaeT: npl'teM MaCCItIBOB I'tH~OP
Maqltll1 C aHanltlSaTOpa, 3anl'tCb ItI H~OpMaUI1I't Ha MarHItITHbie AI1CKItI 11 neH
TbI, npeABapl1TenbHYIO 06pafioTKY 3anl1Ca HHoi1 I't H$opMaql'tl't 11 nepeAa4Y 
ee Ha fia 30Bble 3BM. 

CT PYKTYP HaA cxeMa npor paMMHo~ o praHl'tsaql't11 YCTa HOSKI1 rAMMA 
npl1SeAe Ha Ha pl'tc.2. Bbl30S npor pdMM 11 OC Yll\eC TBneHl1e Al1anora npo
BOAA TCA C nynbTa 3 BM. no OKOH4aHI'tl1 saAaHHoro pelKl1Ma nporpaMMa 
nepeXOAI1T K pafioTe. 

PHc .2. CTPYKTYPHaa cxeMa npor pa MMHoH OpraHH9a~ YCTa~ 
HOBKH I'AMMA. 

Oc06 e HHOCT bIO AaHHo~ CItICT eM~ RsnReTCA TO 06CT ORTenbCTBO, 4TO 
Ha 3BM HP-2116B t-1MeeTCA TonbKO OAI'tH ~I1KCltlpOSaHHbl j;1 Alti CK. n03TOMY 
sce nporpaMM~ n pl1 06pa ll\eH I1t-1 K Alti CKY CHa4ana nonY4a~T I1H~OpMa

41110 0 Hanltl41't11 cs060AH~X Tpe KoB /cBo60AHbIX Y4d CTKOB/ Ha AI1 CKe. 
Ha i1 Ae HHble c BoGoAHble TpeKI1 Ha AI-ICKe Aanee M~ 6YAeM Ha3b1BaTb pa
fi04t-1MItI TpeKa MItI /pltlc.2/. 

Pa60Ta C annapaTYpo~ S c TaHAapTe KAMAK 06ec ne4 11saeTcA Ha 60
POM cnYlKe6HblX nOAnporpaMM/20l , 

2.2. nporpaMM~ AnA ynpaSn e Ht-1A 3KCnepl1MeH TOM 

AnA 1t13MepeHItIA cneK TpOB pa AltiOaKTI1BHblX HYKnltlAOB H nepeAa4 t-1 Mac
CItIBOS I1H~opMaql-ll-l Ha 3BM COSAaHbl n porpaMMbI START, AND! 11 DIMT. 

AnA 113Mepe Hi-l A KO POTKOlKI1SYll\ I1 X HYKnl1AOB pa3 pa6oTa Ha npor paMMa 
START. OHa cnYlKl1T An R C411 TblSa HItIA I1H~o pMa q l1 l1 C aHanl-l3a TOpa Ha 
At-1CK t-1 AnA nocneAYIOll\e H 3an l1CItI ee C AI1 CKa Ha Mn / pltlc.2/. n pl't SbI 
30Be npo rpaMMbI START Tpe6yeTc A 3aAaTb cneAY~ll\ l1e na paMe Tpbl: HO
Me p 3KCnep1-IMe HTa, KOMMe HTapt-1 t-1 K He MY ItI 411Cno He06xOAI1M~X pa6o 
41-1X Tpe KOS .3TI-I napaMe Tpbl 6 YAYT 3anl1Cd Hbi Ha MIl BMeCTe C HOMe pOM 
c ne KTpa 1-1 ABnA~TC A I1AeHTItI.I-IKa TOpOM 3 anI-lC~8aeMo~ I1 H~oPMaql1l1. noc

ne 3aAaHt-1 R Ha4anbH~X na pa Me TpoB n po r paMMa nepeXOAI1T B pelKl1M 
" ~ SMe peHl1e c n eK TpoB". 

n poqecc 113MepeH I1A 3aKn~4aeTCA S MHorOKpaTHOM nOBTOpeHItII1 ABYX 
~a3: 

- HaKOnneHltle cneKTpoB B aHanltl3aTOpe; 
- npl1eM Ha KonneHH~X cneKTpOB no KAMAK, 3anl1Cb I-IX Ha pa6041t1e 

Tpe KItI AI-ICKa 1-1 Ha Mar HItITHYIO neHT Y. 
B ne ps o~ ~a3e nporpaMMa 3aAeplKI1Sae TCA npl-I Han1141-1 1t1 KOMaHAbi 

PAU SE Ha A3blKe ~opTpaH-4. BTo paA .a3a 1-13MepeHI1H B30fiHoBnAeTcA 
no KOMaHAe GO. START. 

AnA 113Me pe HItIR AOn rOlK I-IB Yll\ I1X HYKflHAOB c03AaHa nporpaMMa AND!, 
KOTopaA n03Bon~eT np0l1 3BOAItI Tb Ha KOnneHt-1 e I-IH$OPMa 4111t1 Ha pa6041-1e 
TpeKI1 AI1CKa 6e3 Hc non bSOSaHI-IA Mar HI1TO$oHa. no OKOH4aHI111 pa60Tbi 
nporpaMMbI AND! MaCCI'tB~, 3a nltlC aHHble Ha pa6041'te TpeKI1, nepeAa~TCA 

Ha MarHI1T HY~ ne HTY C nOM~b~ n porpaMMbI DIMT AnA AonroBpeMeHHo
ro xpa HeHI-IA. np04ecc 1't 3MepeHI-IA cneKTpos 3aKn~4aeTCR B nOB Tope
HItII1 Te x lKe ABYX .as; HaKOnn eHI'tR c neKT poB S aHanl13a TOpe 11 nepe 
Aa411 I1X Ha 3BM HP- 2 116B. AnR n pOB e pKI1 CBA31-1 aHanl13aTOpa C 3BM 
COSAa Ha TeCTOBa A npor paMMa KRT. OHa onpaWI1SaeT COAe plKaHltle Ka 
HanoB aHa n ltlS aTOpa 11 AaeT AeTanb HY~ I1H~OpMa41t1~ 0 COCTOAHItII1 BbI
nOnHeHItIA KOM a HA S KAMAK. 

AnA yn pa Sne HI-1A MOH I'tTOPHO~ c l1c TeMoi1 I-ICnOn b3yeTcA nporpaMMa 
MNTR, KOTopaA C n OMOll\b lO MHoroKpe~THoH CI1CTeMbl B cTaHAapTe 
KAMAK Opr a HI't3yeT pa fio TY MOHItI TOPH blX C4eT41-1KOB 11 BblAa 4Y CYMMap
Hb/X Aa HHblX Ha A~nY . nOAPo6Ha A 6nOK- c xeMa pa60Tbi pelKl-IMOB aHanl-l
saTopa 1-1 nporpaMM nepeAa41t1 cneKTpOB Ha 3BM npl1BeAeHa Ha pltlc.3. 
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PHC. 3. Ilnol<-('xe~ca pa50Thi pell:llMOR all,1J1I1~., Topa II nporpn~!'i 

nePCIla"lll cn':>I<TpOB ;1;] 31m 111'-21 16R. 

2.3. nporpaM~,a AliA paGoTl.. C MarH"1THblMH I1eHTafo.\r.1 

~IlR pafiOTbi C HaKon~TeIlRMH Ha MarHr.1THbiX IleHTax /HMfl/ Ha 
HP-2116S HcnoIlb3yeTcR nporpaMMa HUUL. OCYlI\ecTBIlRlCll\aR sam1Cb 
cneKTpOB Ha pafi04He TpeKH AHCKa HIIH Ha APyr~ MarHHTHY~ neHTY 
B ~opMaTe. npeAHa3Ha4eHHOM AnR 06pa60TK'" Ha 3BM 53CM-6. ~pMaT 
3anHCH Ha neHTe Onr.1CaH a/ 21 /. np", nYCKe nporpaMMbI nocne a3Aa
HH~ HOfo.\epa "'CK~\Oro 3KcnepHMeH13 TpefiYCTCR saA3Tb YCIIOBHoe 4r.1C
flO lCD , ynpaBnR~lI\ee XOAOM nporpaMMbI: 

a/ ICO=1, nporpaMMa oc~eCTOIIRel nOHCK cnCKTpoB Ha HMfl no 
HOMepy 3l(Cnep"'MeHTa '" Sanr.1Cb Hai1AeHHbllC cneKTpOB no,Q AaliHblM HO
MepOM Ha pa604Hx TpeKax; 

6/ IGO=2, nporpaMMa TaK~e OCYlI\eCTOnRCl nOHCK cnCKlpOB Ii 

HMfl no HOMepy 3KCnepr.1MeHTa r.1 3anHCb HX nOA ,QaHHblM HOMepOM Ha 
APyrylO MarHlnHYIO neHTY B ~opMaTe AnR 06pa60TKH Ha 3BM 53CH~6; 

B/ IGO=3, nporpaMMa npOH3BOAHT nocllenOBaTenbH~H npOCMOTP 
c.neKTPOB, xpaHfllOlql1XCfl H3 HHll. r.1 BbiBOA ~x r.1/1eHTIo1If!I-1KaTOpa ii8 3K

paH AI-1Cnfl~f1 HfIH Ha Auny. 

2.4. npeARapIITetlbHafi o6pa6(>TKa cneKrpOB 

naKeT ~13 AByx I"IpOrpaMM, Onl-1CblaaeMblr.1 8 AaHHOM naparpalf!e, npeA
Hd3Ha~eH "nfl 3t<cnpecclto~ o6pa6oTKI~ Y-llr.1HI1i1 annapaTYPHoro cneKTpa, 

4'T" Aac r B03MOIKHOC Tb KOHTPOIlR 3<1 noc ryna01le~ I1H$OPMa4111eii t: uellblO 

ynpaBllOHI1A XOAOM 3KcnepIIIMeHT8. 
nporpaMf~a HATn onpCAeflPeT nap3MeTpbl nlllt(OEl ': nO~IOll\blO npoCHIX 

DblCTPOneHCTBYl'.>l!\\o1X \01 AOCTaTo4HO T04HhlX anropl~TMOB AtlR npeAaapl1
TenbHO~ oOpa60TKI1 cneKTpos ~-nY4er:, 3Ta nporpaMM3 ADtlAeTCR ynpo
rlIeHHO(' 9CPC~tC~ nporpaMMbl l OmtCdHHd.1 e/ 22 /. npl1 Bbl30ae nporoaMMbI 
HAUl TPeoyeTcfl J3A3 T b MeC'TO X08HeHI1R cneKTpa H3 pa604eM rpeKe 

~'C K"I .. Jl0rH4CClo;io1 HOMeo YC TPCI1C fBa AflA pacne4a TKill . 
rIO()( pa'~Ma BblAaeT Tafinl-1Ubl co 31i84eHHRMo1 nonOllleHI1~ nl11<08 11 >1X 

HaA ¢OHOI~. nnou;aAci1 ,-nl1HI-1r:. I nonYWl1pl1HOH JlI1ItI1H FWHH. 
Toro, B "lOC/leAHer;i KOIlOHKe Ta6m14b1 MO)f(HO nonY~:1." ::;;;c~

rHI1 nI1Kt')B no aaAa1HlO£1 KanI16pOCKC. nOIlolKeH~e nl1KCl onpeAenReTC R 
llet-t'T POM TRlkeCTI1 OTp~luc3Tenb ItOH "lacTIl CKOppenl1pOaat-tHblX 3Hil4eH~1~ 

I1I1HI-IH cnCKTpa. 
OH anl1CblBaeTCfl npRMo~ m1HI1CI1, npoBeAeHIlOH 4epe3 T04Kr.1 cneec3 

11 cnpaoa OT MaKc..I1MYM.) n:ma. HO He Aanbwe 10 KaHanOB. nnOlllaAI1 
a'J(oARTc;I nYTel~ I-IHTerpl-lpOeaHr.1A cnCKTpa a 3T11X npellenax C BI>II.II1

OHa. nonYWl1pl-IHa onpCAcnAeTcn KaK 43CTHoe OT ,aeneHI1R nno
8b1COTY, 'ITO AonAeTCfI ;':0POWI1M npIIOnr.1IKeHI1CM AJlR rayccoBoH 

KPI1BoA. KanMfioOBl<a npOBoAI1TCR 3anaHI1eM HeCKonbKHK nap KaHan 
"'IHepnIH. B c.n!,l.Jae 60nee ASYX nap flapClMerpbI npRMoH onpCACI1RnTCfI 

aHMeHbWHX KBc3Apalo 
Horo nOJlr.1HOMc3 SblAao n:.A H3 AI1Cnl1ei1 t H 1-1 

nocm'A KanH6poeoK. Pe3ynbTaTw 06pa

nYflbTOeoro A~cnneR HIlI1 Auny. 

npmI38QAHoi1 . Ha
Bbl30Ba I"IporpaMMbI one
TpCK H ceKTOP/ Ha AHC

paBHYI) (FWHM! 
11 4yacTBI1TeIlb

~c. nH~o8.tCJlH He aaAc3HbI nOCIleAHl1e TPI 

eTpa, eHH~e 9 nporpaMMe.3Hep

renl4eCKaA KaK ~, B npeAblA~ei1 npo

rpaMMc. Pe3yIlbTc3'T e~AaeTCR Ha YKc33aHHoe oncparopoM YCTPO~CTBO. 
BpeJoIfI o5pa6oTKl1 OAHoro 4096-KaH3IlbHoro cneKTpa no nporpaMMe 

FIND COCraBmH!T lie Donee tu MI1H. XOT" ,aaHHaA nporpaMMa ycrynaeT 
no 6I:1CTpOAeikTB~11O npor"aMMe HA IH, ee rnaBHhIM npel-lI~Yll.leCTBOM RBJ1Fl
e'TCR a03MO)l(HOCTb nonyYeHHR r04Horo nOnOlKeHr.1R nl1KOB Kat( BO BpeMA 
np06eAeHI1A 3I<Cnep~'MeHTOB. ral< 1-1 S nepl1o,q Kam~DpOOKI1 11 r.1CnblTaHHA 
annapaTypbI. no MHeHl110 aSTopoB np':rpaMMbI SAMPO-Bo/2)/. I-1cnorrb3ye
MbI~ ~MI1 anrOpl1TM AnA nOr.1CKa nliKOS B cneKTpe He YCTynaeT Bonee 
CnOIKHbIM anroPHTMaM/24/. 
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Ha p~c.4 AnA MnnGCTpa~~" npMBeAeH OAMH M3 TMnM4H~X cneKTpoe 
raMMa-nY4eA , M3M~pfleM~X Ha yCTaHoBKe rAMHA. CneKTp raMMa-nY4eA 
M30TOna 24Na, 06pa3ylOlI\erOCA e peaKL\~IM 27 Al (a,a2pn) 24Na npM 3He p
rM01 u -4aCTI1L\ T = 14,3 r3B, M3MepeH B/OleCTe C Kan...,6poBo4HblM raM.Ma
11CT04H...,KOM IS2Et!. PeaK L\Ylfl 27Al(a,X)24Na Ylcnonb3yeTcA HaMM Ami 

I."....l lI!"('iLl - - - MOHMTopMpoBaHHA MHTeHC MB HOCTM nY4t<a CMHxpo~a30TpoHa flB3 . 

Z 
ell Ae TOPb! YlCKpeHlte 6naroAapHbi A. M. 6anAMHY. n. r . MaKapoey, 6 . A. Ky

-::r 
N nat<OBY 3a MHTepec K pa60Te M nOAAep~KY, A.H .CMHaeBY. H.K.~ypaB
.-..;J 
~~ neey, B.A.AHT~XOBYt B.R.HYlraneHe, B.T .llieB4eHKo, B,C.MM POWHMKY 
I=loN 

NV"I 3a none3Hbie o6cYlt!AeHMA M nOMOUlb np"1 C03AaHM"1 YCTaHOBKM rAMMA 
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np....-i ..... ""a cTCR nO,llnl>1CKa Ha npenpMHTbI H coo6u.teHIo1A 06~e.o.Io1HeHHoro Io1HCTHTYTa 

"nCOH~~ H c cneAOBaHH~ . 

YC Ta HOBneHa cneAyowaA CTQHMQCTb nO,llnHCt(H Ha 12 MeCAueB Ha H3,AaHHR OHR~_ 

BKnD4 a A ne pecwnKY. no OT.o.enbHW~ TeMaTH~eCKHM KaTerop... RM: 

HHJlEKC TEHATHKA ijeHa no,AnHCKIo1 

Ha rOA 

3KcnepHMeHTanbHa A $H3HKa BWCOt<HX 3HeprHH 10 P. 80 Kon. 

2. TeopeTH4eCKaA ~HaHKa BWCO KM X 3HeprH~ 17 p . 80 Kon. 

3. 3KcnepHMeHTanbHaR HeHTpOHHa.R ~H3HKa 4 P. 80 Kon. 

4. TeopeTH4eCKaR ~H3HKa HH3KHX 3HeprH~ 8 p . 80 Kon . 

5. MaTefllllano1Ka 	 4 P. 80 Kon. 

6 . R,IlepHaR cneKTpOCKonMR H paAHOXHMH~ 4 P. 80 Kon . 

7. ~3HKa TR*enwx HOHOS 	 2 P. 85 Kon. 

8. KpHOreHHKi3 	 2 p . 85 Kon. 

9. YCKopHTenlo1 	 7 P. 80 Kon . 

10. 	 ABToMaTH3a~H~ 06pa6oTK~ 3KcnepHMeHTanbH~X 

AaHH~X 	 7 P. 80 Kon. 

11. B~4HcnHTenbHa~ MaTeMaTHKa H TeXHHKi3 6 P. 80 Kon . 

12. X~MIo1~ 	 p. 70 Kon. 

13. TeXHHKa ~H31014eCKoro 3KcnepHMeHTa 8 p . 80 Kon . 

1~. Hccne~OBaHIo1R TBepA~X Ten 101 .101~KOCTe~ 


~AepH~MH MeTOAaMIo1 1 p. 70 Kon. 


15. 	 3KcnepHMeHTanbHa~ ~H3HKa A~epH~ X pea K~~~ 

"PH 	 HIo13KHX 3HeprHR X P. 50 Kon . 

16. n03HMeTpH~ 101 ~10131o1Ka 3aWHT~ 	 p. 90 Kon. 

17. TeopHR KOHAeHCHpQBaHHoro COCTOAHH~ 6 p. 80 Kon . 

18. 	 Hcnon.30e aHH e pe3yn.TaTOB H HeTOAOB 
~YHAaNeH Tan.HWX ~3H 4eC KHX HccneAoeaHHH 2 P. 35 Kon . 
u c ,...e Jll!H W)( 06nac T AX Ma y le .... '1 Te XHH K lof: 

I t t. b I1(tI!IH-i 3 HIJC ...1 	 I " . 20 " o n . 

n UH11 HI f\1' "'( '111 ..- I 	 uw ro rOIl ·' 
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