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I. BBEilEHHE 

UaccOBH8 Cll8RTpo11eTpH'118CKH8 HauepeHHH (H~epHaH Cll8KTpo
CKOIIHH, H8lTpOHHaH WH8HKa, H~epHH8 p88.KUHH, 8.KTHBSD;HOHHwl 8Ha
naa HT.~.) o6ycnoBHnH pasBHTHe U8TO~OB H ope~CTB 8BTOU8TH88-
UHH npoueccoB perHCTp8.IU!,H, H8.KOIIR8HHH H o6pa60TKH 8KCil8PHU8H
T8JlhHOl HH~OpllaUHB. IlOCKOXDKY Oll8KTp0118TpB'll8CKH8 8KCll8pHll8HTH 
npeiycuaTpHB8J)T, KaK npaBHno, H8KOIIX8HH8 npeo6paaOB8HHWC B 
UHWPOBYE ~opuy H paccopTHpOB8HHWC 110 O~HOIIY HnH H8CKOXbKHU 

. npHSHaKau peaynhT8TOB mauepeHHl (T8K H88HB8811WC OlH0118PHWC 
HRH IIHOrouepawc cneKTpOB), TO 8BTOY8TH38UHH mccne~OBaHHl Ha 
nepBOl CT~HH 6Hna HaIIpaBneHa,B OCHOBHOU, Ha C08l8HH8 BHCOKO
a~eKTHBHOl UHWPOBOI annapa,ypH ~nfl H8KOIIX8HHH cneKTpOB. 

B KpYIIHWC na6opaTopHHX, rle OlHOBP8118HHO uoryT npOBOlHTir
CH H8CKOHhKO onOXHWC axcnepmueHTOB, perHoTpHpym~aH annapaTypa 
o6~e~HHH8TCH 06H'IIHO B HauepHT8XDHH8 KounneKCH (HauepHT8llHH8 
U8HTPH - HU) c PH~OII 06D{HX KOIIYYTHpyeuwc 6nOKOB HaKonneHHH H 
BHBOla HHWOPY8UHH H BOSUOEHOCThE nepela'IIH l8HHWC Ha YHHBep
canDHli8 8BM lXH o6pa60TKH. 

C IIOHBn8HH8Y B WH8H'll8CKHX na6opa,opHHX BH'IIHCXHT8XhHWC 
uamHH nocnelHH8 CTaHOBHTCH onp8l8XHID!ltHM aneueHTOY B KOHWHrypa
UHH H3U8pHT8RhHOro U8HTpa. 06H'IIHO STO uanse HRH cpe~HHe yHH
BepcanhHH8 SBM, CBHaaHHHe c ~yrmuH 6noxauH, BXOlH~HuH B HU. 

HapHlY c anT011ar1aau1ea npoueccoB c6opa H HaxonneHBH 
cneKTPOll8TPB'll8CKOl HH~opuaUHH YHHBepcanhHH8 8BM o6ycnoBHnH 
paaBHTHe HOBHX Y8T8Y8TH'll8CKBX U8TO~OB ee o6pa60TKH. IlpH o6pa-
60TK8 nony'lleHHWC B 8KCII8PHY8HT8 cneKTpOB, B KOH8'11HDY 0'118!8, 
~onxHa 6HTh H8BX8'118Ha HHWOPY8UHH O nonoaeHHH H HHT8HCHBHOCTH 
Cll8KTP8XDHWC XHHHl (Ollp8l8HHDUU'IX, HanpHuep, aaeprHm H HHT8H
CHBHOCTh saperHCTpHpOBWIHOro H3HY'll8HHH),yqreHH ~OHOBHe !p8KTO
PH,H.Jt8HTH~HUHpOB8HH napa11erpH cneKrpa C HCCH8AY8Mml HBH8HHeK. 
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CnoZHHe cneKTPH C don»mHU KOnHll8CTBOU HepaapemeHH!iX nHHHll Tpe
dyDT ~mi Ta.Koll o6~a60TKH ~OCTaTO'IBO cnoxnliX H ~nHTen»HWC BH'IIHC
nemd-1. B CBllBH c BTHU uanHe H ~a:e cpe~mse SBU He UOl'YT Ball,ac
TYD y~oBneTBOPHTL Bcex Tpe60BaHHl nonHoR o6padOTKH nonyqaeuott 
HHg)OpUal\1114 • 

B HaCTOHmee Bp6Ull ~OC'.raTO'IIHO qeTKO onpe~enHnHCL ~Ba BBaHUO
~ononHllD~HX HanpaBneHHll B aBTOUaTH8al\HH odpa6orKH cneKTPOB. Ilep
BOe CBaaano C BKnDqeHH6U B nponecc odpadOTKU cneKTpOB Ha BHIIHC
nHTOnLHOll uamHHe caYOl'D SKCnepzueHTaTopa /I/. C nouo~LD cpe~CTB 
BllayanLHOl'O odiqeHHlt C SBM (~irnnnetf H CB8TOBOit KapaH~am) g)HBHK
-aKcnepHll8HTaTop "nouoraeT" BH'IIHClll!TenLHOit uam1me B '.rex cny110J1x, 
KOr~a cymecTBYDDU18 nporpauuH odpa60TKH He HOl'YT npoBeCTH Heodxo
~HMOl'O aHaJIHsa.HcnonL30BaHH8 ~Hennes 8Bnnerca B8CLMa 0<Wl8KTHBHHM 
npH odpadorKe cneKTpOB Ha cpe~HHX H ~8.l!te uanliX SBU. 

BTopoe aanpaBneHHe CBHBaHO co CTpeuneHHeu nepe~aTL SBU Ka.K 
llOEHO 6onLme g)yuxnzit no odpadOTKe cneKTpOB. OHO npHBO~HT K aeoG
XO~HYOCTH coa~aHHll cnOEH!iX nporpauu odpadOTKH cnexTpOB, 11!0 He-, 
HadeZHO rpedyeT HCROnLBOBaHHll don»mmx 8BU c ltx donee mupoKHUll 
nporpauYHHUH BOBllOllHOCTllUH, C donLmoit RBJ.!HTLD H BHCOKHH dHCTpo
~eitCTBHeu. 

IlpHueHeHHe donLmHX 8BM IlOBBOIDieT COB~aBaTL pasBHTU8 cnoz
HH8 nporpauuH, cnocodHHe He TOXLKO aBTOHaTHll8CKH D.Ba:imaapoBaTL 
cneKTPH, HOH CTPOHTL, Hanpnuep, cxeuu pacn~a ll~ep, HCROHL8YB 
paHee HaKOnnOHHYD Hllg)OpU8JUID HT.~. 

B pauKax co6CTB8HHO HU odpadOTKa UOZOT B~TH, B OCHOBHOU, 
no nepBouy ny,s. CTpeuneHHe K donee nonaon aBToua,aaaIUtB odpa
doTKH odycnaBnHBaeT COB~aHHe cnenaan»HUX MHOrOUOJIIHHHX KOUDX8K
COB, odecne'IIHBaJODU1X BWCO~ aauepHTSXLH!iX ~8HTPOB HQ UOl!\HHO 8BM. 

Hue aHamsaHpyercs onHT padoTH cacreua. HaKonnenaa, cdopa 
II ~ H odpadOTKH cneKTpOMeTpHlleCKOA HHWOPHanaa Ha daae 8BU YHHCK-2. 

Pacc~aTpHBaeTCH TaKEe pa~ BonpocoB, KOTopue dulll! paapadoiaau nps 
pemeHHH a~aqa aBTouaTuaal\BH odpa6oTKH ~aHHHX, nonyqaeuux B siep
Ho-cneKTpocKonsqecKax Hccne~oBD.BHHX Ha cuuxponaKno,poae c sHep
raeit npoTOHOB 680 MaB, npoBO~HUHlC OT~enou H~epuoa CD8KTPOCKODHH 
H p~HOXHUHH nan. 
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2. CHCTeUa HaKOnneHHH, c6opa H o6pa60TKH cneKTpoueTpHqecKol 
HHtJ>opuanHH Ha 6aae 9BY 11MHHCK-2 11

· 

l.1auepHen:r.HHH KOYnneKC Ha 6aae 9BM "MHHCK-2 11 O6'be){HHH8T B 
e){HHym CHCTe11y paaHoo6paaHyro cneKTpoueTpHqecKyro annapaTypy, npH
ueHieuyro llpH HCCXe){OBaHHlDC no H){8pHOtt cneKTpOCKOllHH. YKpynHeHHaH 
6noK-CXeYa aToro KONnneKca, IlOHCHHD~aH BllllOXHHeuue HU WYHKUHH, 
npHBe){eHa Ha pHc.I. B Hero BXO){HT cneKTpoueTpHqecKMe Tp9.KTH C 
nonynpoBO){HHKOBHUH ){8T8KTOpauH ){XH O){HONepHWC HauepeHHI rauua-
H 6eTa - cneKTPOB, uarHHTHue cneKTpoueTpu c perHcTpanHett HHWOP
uanHH Ha aHanHaaTOPH HXH BHBO.1{O11 Ha nepwoneHTY, uarHHTHHe cneK
Tporpawu C perHCTpanHett HanyqeHHH Ha H){epHue WOTOauyn:r.CHH, a TaK
ze ycTaHOBKH ){XH YHOrouepHoro KOPP.enHUHOHHOro aHanHaa HanyqeHHH, 
conpOBOZ){am~ero nponeccu pacna){a 72/. 

IlpH Bceu paaHoo6paaHH axcnepzueHTan:r.Horo O6opy){oBaI1HH 06~11 
){XH Hero HBnHeTCH BH){ HH~opuanHH Ha BWCO){e: 8TO Cll8KTPH pacnpe
){8X8HHI HHT8HCHBHOCTH CO6HTHll B WYHKUHH aueprHH, BpeMeHH, yrna 
HT.){. /7-

9BM "MHHCK-2 11
, ){OllOXH8HHaH cnenHan:r.HHMH 6noKaMH H pea:Huaui- ~ 

npHmmaeT HH(pOpMatiHro OT YHOroKaHan:r.HblX aHanHaaTOpOB, 
BKnmqeHHWC B cneKTPOMeTpHqecKHe TpaKTY, ){XH nocne){yro~ett o6pa60T
KH HXH HaKonneHHH Ha uarHHTHOtt neHTe. 

Ha 9BM coa){aH cnenHan:r.Hlitt pezHu uHorouepHoro aHanHaa 161, 
llO3BOXHID~Htt Hcnon:r.aoBaT:r. ee Henocpe){CTBeHHO ){XH KoppenaqHOHHWC 
UHOrouepHWC HauepeHHtt 17- 91_ ~epea ycTpOttCTBO CBH8H /IO/ 8BM pa-
6OTaeT C 8BTOUaTHqecKHN UHKPOWOTOYeTpou /II/, ll03BOXHID~U o6pa-
6aTHBaT:r. cneKTporpayuu. K 11MHHCK-2" no~KnroqeH ocUHnnorpa~HqecKHtt 
~Hcnnel co CBeTOBHN KapaH){amou (OCK) /I2/, KOTOpul llO8BOnHeT 
ocy~eCTBXHTI, KOHTpon:r, aa XO){ON HaNepeHHtt, ycTaHaBXHBaT:r. UHWPOBHe 
OKHa, BeCTH npe){BapHTe~:r.Hyro o6pa6OTKY cneKTpOB. 

06~Htt llOTOK HHWOPUaUHH B HauepHTen:r.HOY neHTpe ){OCTHraeT 
unorruc ){eCHTKOB, a HHOr){a H COTeH cneKTPOB (no 4096 KaHanoB) B 
!le){eXD. 
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BonLmaH qacTL 8'l'BX cneKTpOB coiepu! l8CH'l'KB"H COTHH nBKOB, 11B0-
rue Ha KOTopwc HepaapemeHu B HYS)tamca B cnozHoA ua,eua,mqec
KoA oCSpaCSOTK8 lnH B8BJieqeHBH HH(J!op11auHB o6 aueprHH H HHT8HCBBHOO
'l'B perHctpmpyeuoro uanyqeHHH. 

tyHKUHB SBM 0U B80Llla paaHoo6pa8HH, HX IIOZBO paaCSH'l'L Ha 
H8CKOJ1LKO OCHOBHWC 88laq: 

I). Aaamta - npauoe yqacrze, HanpH■ep, B 11Horo-
11epuwc Ba11epeHHIDC H B paCSo!e C aBTOIIBTHqecKHII IIBKpo(J!O'l'Oll8'l'POlli 

2). Coop B aanBCL Ha 11arHH'l'BU8 neHTH Bee« BH(J!opuauHH OT 8K
cnepBll8H'l'MLHWC yc,aHOBOK lXH nocneiym~eA oCSpaCSOTKH. a,o iena-
8'l'CH" qepea npauym CBH8L npoueay,oquwc HaKonBTene« aHanHaa,opoB 
(A0) C SBM, a ecnB SBM 8aHH'l'a - qe~ea cneUHMLHHA qe,upeXJtOpoz
HUA 11arHH'l'O(J!OH C yaKoA neHTo« (III')l13/i qepea KO'l'Opua IIOZ8T BBO• 
lH'l'LCH BH(J!OpllaUHH c YC'l'aHOBOK HU JUIIl / 4/, BM qepea (J!O!OBBOl
HUe yc'l'poAC'l'Ba O'l' H8KOTOpWC 11arHB'l'HWC Cll8KTPOll8'l'POB C BHXOlOII 
Ha nepiponeHTy. 

3). IlepBHquaH oCSpaCSOTKa HH(J!op11aUHH, uem. KO!Opoa - B88aBBCB7 
110 OT_cneuH!J}BKB KOHKP8THOI yCTaHOBK}I B CBH8aHBWC C B81 ocoCSeBBOO
,e« nepBzquo«-aanBcB BH!J}OpllaUBB, npBB8C!H ee K C!aBlBP!HOIIY one• 
'l'POll8'l'pBqecK011y BBlY, 'l'O 8C!L nonyqmTD cneKTP pacnpeleneBBH BH
'1'8HCBBHOCT81 coCSH'l'BA B rJ}yBKUHB KaKoro-,o napaue,pa (aaeprza, 
Bpe11H, yron). Cmna BXOABT cop,zpoBKa pesym.,a,oB 11Horo11epHoro 
aHamtaa, nepBBquaH oCSpaCSO'l'Ka peayJID'l'aTOB WO'l'0118!pipOBaBBH B '•l• 

4). CoCSc'l'B8HHO oCSpaCSOTKa cn8K'l'POB. no nocnenuero Bp8118BI a,a 
oCSpaCSo,xa BenacL B nBa a,ana: a) npenBapu,enLBaH o6paCSo,xa c no
uoum OCK Cina npOC'l'WC cneK!pOB 8!0'1' a,an IIOZ8! CSH!D OKOHqatem.
BlDI), a TaDe paaue,Ka cnex,poB, npeiycua,pBB9JJ~aa SalaHBe Ha
tianLHUX npBCSJIBseHBA o nonozeHHH nBHBi -p cnenpe; CS) OKOH'4a,enD
HaH oCSpaCSo'l'Ka Ha 11MBHCK-211 cnouwc yqactKOB c HepaspemeHHWIH .ma
HHHIIH (Hanp111ep, no nporpauue "Ka,ox11 /I5/). nnH nonuoa oCSpa
CSoTK~ I00 Cll8K!PDB no TaKoi npouenype ,peCSyeTCH 500-600 qacoB, 
H8 KO'l'OPWC OKOXO 50+ I00 tiacoB aaHBUae, paauetKa. 

5). Ilpoqme Balaqm: HeCSanLmBe pactieTu no paapaCSotaHHUII cneua
anLHuu nporpa.Muau; aHanua c nouo~Lm OCK cnosuux cnyqaeB, Henoi
nam~xcH ■SIIIHBOI oCSpaCSO'l'K8i ucnpaBJI8HHH Ha OCK npzCSopHWC omHCSOK 
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B cneKTpax (06oz HHH BH6pocu), no~rOTOBKa HHWOPUaUHH Ha nepwo
H6HT8X ~nH o6pa60TKH H pacqeTOB Ha 6on»m14X 9BM. 

Ha 9BY "YHHCK-2'\>0HqHO ~e XBaTaeT Bpeueuz ~nH BHIIOJIHeHHH 
WYHKUHK no npauouy HaKOllH8HHD, c6opy H nepBH'llHOK odpa60TKe HH
~opua~HH, B CBHaH C qeu HCllOH»80BaHH8 STOK YWDHHH AHR OKOHqaTeHJr 
HoK·o6padoTKH, Tpe6ymmelt 6on»moro BpeueHH, aaqacTym BHSHBaeT He
paapemzuue npoTHBopeqza. CHe){YeT noAqepKHYT» nporpeccHBHOCT» 
zcnom.aoBaHHH OCK npz nepexo~e OT pyqHolt o6pa6oTKH K uamHHHoA H 
ero HeaaueHHMOCT» AHH pemeHHH PHAa 8aAaq C yqacTHeY qeHOBeKa. 
0AHaKo eCT» pH~ npHHJlHllHam.HHX TPYAHOCTeA B Hcnom.aOBaHHH ua
HHX H CP8AHHX 9BM AHH o6pa60TKH cneKTpoueTpHqecKoK HHWOPMaUHH. 
OrpaHHqeHHOCT» 6HCTPOA8ACTBHH H naUHTH aaTPYAHH8T COSAaHHe ~nH 
HHX AOCTaTO'llHO 8~8KTHBHHX_nporpauu DOJIHOCT»E aBTOMarzqecKolt ua
mHHHOA o6pa60TKH Cll8KTPOB. Mcnom.aoBaHHe OCK AHR paaueTKH nowuo 
60H»mHX aarpaT BpeueHH B PHAe cnyqaeB qpeBaTO cy6~8KTHBH8YOY 
llOAXOAa onepaTopa K o~eHKaM npH BaAaHHH Haqam.HHX npH6HHZ8HHi, 
HanpHuep, HHWOpMaTHBHOOTH AaHHOrO yqactKa. 

PemeHHeu B08HHKaElllHX TPYAHOCTeA HBnH8TCH C03AaHHe KaJlaHa 
npauoA CBHSH zauepHT6H»Horo KOKM8Kca c uomnon 9BM H COSAaHHe 
nonHOOT»E aBTOYaTH3HpOBaHHHX nporpauu o6pa60TKH Cll8KTPOB. 9TO 
ll03BOnHeT nepeHeCTH Ha MOIIU{YD 9BM OCHOBHYE Harpyaxy no peweHHD 
3aAaqz OKOHqaTOH»HOA odpa60TKH. 

B COOTB6TCTBHH C npHHHTHU B OHHM DHaHOY C03A8JIHH CHCT8MH 
BHq!CHHTen»HHX uamHH, npe)tYCMaTpHBammen CBHS» nepzwepHKHHX MU 
na6opaTopHA c 6asOBOA 9BM BSCM-6 HauepHT6H»HO-BHlfflCm1T8H»HOro 
KounneKca OHHM /IG/, 6Hm1 npOB8A8HH pa60TH no o6~eAHH8HHD YWDHH 
"MHHcx-2" H BSCM-6 B KounneKc o6pa6oTKH cneKTpoueTpzqecKott HH
wopuauzm. 

CoaAaHHe TaKOi CHCT8YH BKnmqaeT TpH OCHOBHHe SaAaqz: 
I. Paapa60TKY HaA8EHOA H 6HCTPOAeiCTBymmett HHHHH CBHSH uea

AY 9BM. 
2. CoaAaHH8 COOTBeTCTBYD~e« CHCT8MH ua,eua,zqecKoro o6ecne

qeHHH AnH pa60TH uamzH. 
3. CoaAaHHe uaKCHUan»HO aBTOMaTHaHpOBaHHHX nporpauu aHam1sa 

H o6pa60TKH Cll8KTpOB. 
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IlocTaHOBKa H pemeHHe aTOft 38,'lta'IH llOTpe6oBa1IH COBK8CTHOtt pa-
60Tli 6om,moro KOll~6KTHBa cneuHallHCTOB, BKllJOqaJO~ero HHE8H6POB, Ka
T6UaTHKOB H wHaHKoB. 

3. CHCT8Ka 9BM "MHHCK-211 - BSCM-6. 

06K6H HHWOpYaUH8tt M8Jt."ltY 8BM HSU6pHT6llDHlilC U8HTpOB H 60llDWH
YH uamHHaYH U8HTpallbHOro Bli'IHCnHT8llbHOro KOKnneKca npoHSBO'AHTCH 
IlO Ka68llDHliY 1IHHHHY CBH8H. UeHTpallDHOtt 9BM KOYilll6KCa HBllH8TCH 
ESCM-6, OCHa~eHHaH paapa6oTaHHliY B OllHH KaHanou BBO'Aa-BliBO'Aa HH
wopuaUHH/17/, K KOTOpOYY. YOmeT 6liTD llO'AKJIJOqeHO 'AO 8 6HCTPO'A8tt
CTBYJO~X nHHHtt cBaaHl187. KaHan o6ecne'IHBaeT nepe'Aaqy B o6oux Ha
npaBneHHHx 8-paapH'AHlilC cnoroB co CKOPOCTDIO 'AO 500 TNCHq cnoroB 
B ceKYH'AY• nnuHa nepe'AaBae»oro uaccHBa - 48,1584 HllH 6192 cnora. 
CHrHallli KaHana IlOCTynaJOT B CTOttKy KYC, r'Ae HaxO'AHTCH Ka68llDHlie 
ymrnHTeJIH, H npoHSBO'AIHCH H8KOTOpoe noruqecKoe npeo6pasoBaHHe CHr
HaJIOll KaHana. 

B llHHHHX CBH8H HCnOllD80BaHli CHKY8TpHqHlie uarHCTpallblili8 Ka-
6eJIH THna MKCB 7x4xl,2+6x0,9, TeXHHqecKaH CKOPOCTD llHHHtt CBH8H-
500 K6HT/CeK no KaX'AOtt nape KadenH Ha paCCTOHHHH 'AO 7 KM. Ha6op 
JIOrHqeCKHX CHrHallOB Bli6pau CHMK8TpHtmliK B 060HX HanpaBJI8HHHX, 
TaK, qTo6li JIJ06H8 8BM MOEHO 6wio 6li C08'AHHHTD Y6QY co6ott B npo
H8B0llDHlilC KOY6HHaUHHX, q,o H606XO'AHYO 'AJIH H8M6H6HHH KOH~HrypauHH 
CHCT8Yli H npOB6'A6HHH HaJI8,'l{OtlHliX pa60T. 

nHHHH CBH8H CO CTOpOHli OHC nHil OKaH'IHBaeTCH Ka6ellDHliMH ycH
JIIT8llHUH, npeo6paayJO~MH CHrHallli llHHHH CBHSH B CHrHana 8ll8K8H
TOB "MHHCK-2 11 H Hao6opoT. nanee Cl4rHanu llOCTynaJOT B yCTPO,ilCTBO 
CBH814, uaKCJ411aJibHO 14Cll0llD8YJO~ee HYeJ0~6CH B MamHHe cxeMli. 

nna opraHH8aUJ4H CBH8H B CHCT8M8 HCnonayeTCH o6M8H cnyxe6-
HliMH ynpaBllHJOIIUiYH cnorauH M8ll.llY a60H8HTaYH. Cnor ynp8.l3ll8HHH co
'A6pmHT HH~OpUalij1JO O HOMepe a60H8HTa, 0 pe~HY8 o6pa,eHHH 9BM K 
CHCTeue, 0 BlillOllHHeuott onepaUH14 Hee OC068HHOCTHX 19/. OpraHHaa
UHH o6ueua He 88.BHCHT OT THna HCn0llD8Y6MliX B CHCT8M6 8BM. 
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OCHOBHHU pesHUOU pa6OTH U6HTpa.llhHOtt SBM BSCM-6 c YaDIMMalffl 
nepH(f,>epHliHWC H8116Pl4T6.llhHWC U6HTPOB (B qacTHOCTH, 11MHHCK-211) HB
.ll!l6TCH peEHII ABCTaHUBOHHOI naKeTHOtt o6pa6OTKB. 

liH(f,>OpllaUHH, nepe}lB.Bae11aH C 11MBHCK -2" no Ka6eXDHlUI .ll111HBHII 
CBH814 1 AOmtHa llp6,1lCT8.B.llHTh CO6OI CWOPlll1POBaHHHI naiteT (wain) sa
;itaqH cornacHO Tpe6oBaHBHII IIOHHTOPHOI Cl4CT6MH 11l[y6Ha11 SBM BSCM-6 
K BBO}lHYHY qepes odaqsoe qffTam~ee ycTpottcTBO a~aqau / 2D/. llpo
rpa1111a o6padoTKH aapaHee wopuwpymTcH B BH}le nporpau11 nmtmol dH
dmtoreKB B xpaHHTCH Ha O}lHOI HS neHT BSCM-6, noaTOIIY B nepe}laBa
euou C 11lli!HOK-2 11 wattne }lOCTaTOtlHO yKaSaTh .llHmh MX BHBOB 14 qmcno
Bym HHlf.>op11aumm o oneKTpax. 

l[IDI npHe11a H BaKOll.ll6HBH BHlf.>OpllaUMH, llOCTynammel no .llBHBHM 
OBHSH O 9BM, B onepaIUJOHHOI CHCT6116 BSCM-6 Ha 6ase }lHCneTqepa 
l[l[-7I COS}laHa s~aqa odC.llYJlCHBaHHH .llHHHI CBHSH (KaK qacTh }lBCneT
qepa). STa s~aqa ycTaHaBmtBaeT CBHBh uea;ity }lBYMH SBM (no aanpo
cy OT nepHwepmttuott 9BM), ocymecTBIDleT npHeu }laHHHX H aanHCh npH
HH11ae11oro lf.>alna a~aqff Ha uarHHTHym neHTY }l.llH nocne}lymmett odpa
doTKH. 

B onepalU!OHHOtt CHCTeue l[l[-7I O}lHOBpeMeHHO uoryT o6pa6aTH
BaThCH 3 a~a'IIH: }lBe s~aqff nonhsOBaTenH, sanycitaeuue qepea qff
Tammee ycTpolcTBO BSCM-6,14 O}lHa cnyae6HaH s~aqa, He Tpedymmaa 

}l.llR CBOel padOTH neqa,ammero ycTpOICTBa (AUIIY). 8a}laqa CBHSH 
OWOPll.ll6Ha B KaqeCTBe C.llyEe6HOl 1 nOBTOYY YCT8HOB.ll8HHe CBH814 1 npH-
811 H HaKOll.ll6HH8 nonyqeHHOtt HHlf.>opuauBH ocymecTB.llH8TCH O;!tHOBp8M8H
HO co cqeTOII AByx a~aq nO.llh8OBRT6.llH BSCM-6. 

Bl4,1l6: 
llepe;itB.Baeualti C "MMHCK-2 11 If.lain 38ARqff rOTOBHTCH B C.ll6,1lymmeu 

JE°:NAME M2 
HASSIGN LIBRARY! 
*ASSIGN L TAPE 
*PERSONAL LIBRARY 
JENO LOAD LIST 
JEMAIN AG1 
lfCALL FICMEMORY 
JEEXECUTE 
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• 'IHCJIOBOl uaTepHaJI (cneKTP) 

JEEND FILE 

Ilporpauuu o6pa60TKH cneKTPOU8TpHqecKol IH~opuaruaH Ha BSCM-6 
H8 _uoryT HCilOHI,80Ban 'IHCJIOBYll HH~OPMaru&ll B 'faKOU BH]t8, B KOTO
pou OHaOOH'UIO xpaHHTC.ff Ha uarHHHWC Jl8HMX "MIIHCK-2 11

• IlOSTOUy 
nepe]t nepe]taqeit uaccHBOll JtaHHHX oHa c nouoJU>ll nporpauuu nepeKo
AHPOBaHHH npeo6paayeTCH B o6paau nep~oKap'f ]{JlH BSCM-6. 

CneKTPY, xpaHHll(H8CH Ha uarHHTHWC Jl8HTax "MIHCK-211 , C'IHTHBa
llTCH B MOSY, nepeBO]tHTCH Ha ]tBOHqHol B ]t8CllTH~Yll CHC'f8UY, nepe
KOAHPYllTCH B o6paau T8KCTOBHX nep~oKapT (B KO]t8 Yilil BSCM-6) H 
aanHCHBBJOTCll Ha 0T]t8JlDHYll uarHHTHYll Jl8HTY, r]te xpaHllTCll ]{O nepe
]ta'IH Ha BSCM-6. IdHCTPYKlUUl (tmCJIO cneK'fPCB, ]{JIHHa CII8K'fpa, U8CTO
HaxOZ]t8HHe HB uarHH'fHOl Jl8H'f8) OOC'faBJlfill'fCll sap8.B88 H BBO]tll'fCH, 
B naUHTJ, "Lh!HOK-2 11 nepe]t pa6o,ol o 11porpSJ1uol nepeKO]tHpOBKH. 
06uqHo ]{Jlll o6pa60TKH Ha BSCM-6,nepe]tallTCH CD8KTPY JtJ?fHOl 4096 
KaHaJIOB. Ha DO]trOTOBKY TaKoro oneKTpa H806XO]tHUO aa,paTHTD Ha 
"MHHCK-2 11 OKOJIO 2,5 MHHyT. IlOUllUO DO]trOTOBKH ]taHHHX nporpauua ne
peKO]tHpOBB.BHll ~opuHpyeT T8KCT ]{JIH BSCM-6 (~attn). 

Ilo]trOTOBJI8HHY8 ]taHHY8 no nporpauue CBllSH nepe]tBll'fCll Ha 
BSCM-6 uaccHBauH no 4! nepwoKapTe (no 6!92 onora) H aanHcHBallTCH 
Ha uarHHTHYll Jl8HTY BSCM-6, HaaHBaeuyll Jl8H'fOit BBO]ta (pHc.2). 

Ilporpauwa CBllSH Ha 111.blHCK-211 o6eone'II4B88! YCT8.BOBJI8HH8 OBH-
3H uez]ty SBM, C'II4THBaHHe O uarHH'fHOl Jl8HTY H nepe]taqy uaccmBa BB 
BSCM-6. nna nepe]ta'IJ4 O]tHOrO CD8KTpa Tpe6yeTOH 20+30 ceKyH]t pado-, 
TY 11MHHCK-2 11

• 

IlpHHllTHl Ha Jl8HTY BBO]ta BSCM-6 taitJI aanycKaeTCH B odpa60TKY 
BBO;l{OU qepea 'IJ4Ta1>111ee yc,poic'fBO uamHHY B9CM-6 CJI8JtYllllU!X Kap,: 
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CL 

... 
tu 

ABT=~* d cz: 
Cll010"4ETP A---~--

'\ r 
r.&l<HA• 

rAHHA 
COBITA.4Eltlll 

PEHTrEH· 
rAl<HA 

COBITA.4EHfR 

BPEMEHA 
IKH3HH 

B036YIKJ!.£H• 
HblX YPOBHEYI, 

~ YrAOBb/£ 
rAMMA· 

rAHHA 
0 KO~ARW!H 

CL 

.,_ iAMHA· 

Cf1£KTPOHETP 
lie r,s,,..JJ _,,, 

tu 

Cf1£KTPOMETP 
t::; ( IOcr,3) 

PEHTrEH· 
cnEKTPOMETP 

HHq,opr,aqUII uJ HL& ,um 

38HuHu11clt- 2" 
C gonOAtfUm•A•Hwriu 

ycmpocicmaariu 

PHc. I. EHOK-cxe:ua H3MepHreHLHO-BHqHCHHreHLHOro KOWIHeKra 
OT'AeHa Jl,ll;0pHon cnexrpocKOllHH H pa,nHOXHMHH Ilfill OHHH. 
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Otxaa oor 
CBSD 

B8'1' 

4-it pa~ 
.<no~aA)7 

H8'1' 

11,.a 

DOB'1'0pBBI 
aanpoc 

3an■Cb 11acc■ea aa 
Jl8HTy BBOAB 

Bwaoa 0'1'.,ID1HCK-2" 
(npepHBBHH& BXH-6) 
pe~u aalnpepweSW1e 

B3CK-6 aaHJITa oCSueao11 I ,JUI I 
c ~pyrol 0ml 

ae'I' 

OtBe'l' 0 rO'l'OBHOC'l'■ JC CBJIU 
BBDyCJC c.Qll• 89A8'QJI Cd8■ 

88AB1&81CBSD 

3anpoc x.~K-2-sa 
MaCCJIB 6192 C.llOroa ~------. 

Ilp■m o'l'Be'l'a aa aanpoc 

3anpoc nou, aepao? 
,JUI 

llp■ell IIBCCIIBA 6192 
c,.oroa 

XOB'tpC>.Ua 

BlUJI OWJlCSU no qe'l'HOCT■ 
np■ np■-e? 

B8'1' 

Cxraa.1■aa1VU1 npn npaeu 
118.CC■B& 

AH8.lll& np■u~ XOHI~a 
~aa .. a e c.1y:ecsma 
c.-orax 11acc11Ba 

88'1' 

PHc.2. Pado,a onepaIUtOHBOI OICT8MH BSCM-6 
npH npH8M8 ~alna OT BBM)IIHCR-2: 
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• NAME OPERATOR 
lE ASSIGN LTAPE 
lE ASSIGN ATAPE 30 
• CALL AVTOLO.AD 
• END FILE 
- cneu. KO~ KOHUa -

lE INPUT TAPE 

. HNAME M2 

- cnen. KO~ KOHUa -
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4. Ilporp8lOla aB'.rOlla'.rH8CK0'1 o6pa60TKH cneHpOJl Ra~ BBCM-6 

IlpH HH'.repnpe'.raUHH 1a11epeRHI Hl8PHO-<pH8HqecKOI'O 8KCll8PH118HTa 
(HanpH11ep,:HauepeHHA rauua-cneK..rpoB) CTaBHTCH uateuaTHqecKaH aa
laqa aHaJIHaa nonyqaeuwc cneKtpoB c npe~noxa.eHMeu) qfo IX HHWOP
uaTHBHYe yqacTKB npeACTaBXHETCH cyuvol raycCHaBOB I?,2I,22/. ' 
B 06.eu CJIYqae H8CJDU1UH BHWOPU~Hm B8nBURauH (H818B8CTHYIIJI) 
HBXHDTCH nOSHUiH, aunnHTYlY H nonymHpHHY npelnonaraeuwc rayccBa
HOB, a TRK&e B ucno '.raKHX rayccHaHOB. 06pa60TKa BC8I'O HauepeRHO-:. 
I'O cneKTpa CBO~TCH K pe~eHHE uenoro fiOTOKa H81HB8'1BHX s~aq Ol-' 
HOI'O THna, HO HU8E~ paaHym paauepHOCTD. B a,ou fiOTOK8 MOI'YT 
BCTpeqaTDCH KaK npOCTY8 HenHH8'1HY8 a~au, T8.IC H oqeHD cna.Hue, 
HanpHuep, TRKHe, npH KOTOPYX 11118! U8CTO aanoaeue rayccHaHoB, 
TO 8CTD raycCHaHY c OAHH8.ICOBWIH BnH 6nHBKIUI IlOSHUHHIIB HnH ra
yccHaHY C OTHOCHT8RDH0 UanYMH aunnHTy~auH. 

06•aa ua..re11a,HqecKaH a~aqa aHanuaa Ha SBM Ba11epeewc cneKt
poB HA8PHO-<pHaHqecKOI'O 8KcnepBU8HTa ua.eT 6YTD fiP8lC!aBX8Ha no 
cneAym~e« ynpo•eaHott 6noK-cxe11e: 

A B B 

Pas6BeHHe cneKTpa COCTaBR8HH8 IlOTO- PemeHHe 
Ha yqacTKH, COCTO- Ka H8JIHH8IHWC aa- BC8I'O IlOTOKa 
HDUte 1s cyuu rayc- laq. 8~aHH8 Ha- HenHHeitHYX aa -
ClaBOJI. - qanDHYX npH6nBK8- ~ laq. 

HHit H I'HDOT88 0 
ucne rayccnaHOB 
B OllHOII yqacTKe. 

B 6noKe A npeAnonaraeTCH JIY6pacYBaHH8 B8BBWOPIISTIBHHX yqact
KOB. 06uqHo 8TH yqacTKH CBHBaHY C 6onmH11 zawopuatHBHO-napasHT
HYU ~OHOU HnH C H8HH~OpUaTHBHWIH rayccHaHaUH (t.e. HauepeHHYUI C 
M8HDmel TOUOCTDD, qeu ypOB8HD TOUOCTH,onpel8R8HHY'1 lXH l&BHOI'O 
8KCnepHU8HTa). Pa6oTa 6noKa A cy.ecTB8HHO OBH88.HR C pa60TOI oc
T8JI»HYX 6nOKOB. IlpB paa6H8HHH cneKTpa Ha yqacTKH IlP8Alll)J,[araeTCH, 
qTo OHH COCTOHT Ba cyuu rayccBaHOB, HanpHuep, H8UBH HallHHR'.r» 
HnH KQHqaTD yqacTOK B TO~ax cneKTpa, HBnHEDUtXCH oqeBHlHYIIH no
noaeHHHYH rayocHaaoB. 
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Paadl8B18 cnextpa Ba yqactKI coqetaeTCH H C CaJIHU U8!OAOU 
pe■OBHH BIDBelwa 38J(aq, 1uemux U8CTO B dnoKe B. 

B dnoKe B 0Ko1qa,en10 topu1pye,cs no,oK 1eu1elswc 38Jlaq. 
8Aec. uoaet ■ua,. uecto I Bcnon.ao»uae cneou.soro nopHAKa se
u1el1wc 88Jlaq. KaaJ(aR B8DB81tBaR 88Jlaqa DOTOKa csadsaeTCH CB.OH
UI r■nOTesauH o Baunewc np■duseusx Ho ucne rayccsuoB. 
B daoxe B nocne;ztOBatenLBO pe■UITCH Bee 88Jla'lll ABBBOro DOTOKa. 
OOBOBHYU B padOT8 dnoxa B HBU8TCH np■BneqeaHe ,axoro BWDICD!8l(J,
HOrO ue,oia pe■8BHH B8JIIB81HlilX CIC!8U YPaBBOBII, KO!opul d& at,
WOK!IBBO onpUUXCH CO BC8UI ero DP8ACTaBH!8MUHo 

cy•ect»ymBUII ona, odpado,u cnex,poue,paqeoxol mawopuau11 
nos»onae, cwopuyn1p0Bat. ,pedOBaBHH OTBOCH!8lll,BO U8TOAa pemeBHH 
1en1aelswc ypa11e11R, acnonsyeuoro B dnoKe ·a: 

I) - OTHOCIT8nLBaR B88aBICHUOC!a OT eaqanLBWC npldnHllEIHHli 

2) - od~8Jl YCTOltUBOCTa U8!0Aa ., B qaCTBOCTH, B cnyqasx 
pemeuHI, HBnRmll(lllxca uenpoc,uu uyneu; · 

3) - BHCOK8Jl CKOPOOTL OXOAHUOO!H U8!0Aa, DO BOSUOXBOOTH, 
KBBJ(paTHUaB. 

lOllOXBIT8llBO DP8ADOnaraeTOH 1 qfo tpedOB8HHH 1 DP8A~HBM8UH8 
K U8TO;ztau B dnoxe B, uouo UOA8RHpOBa,. B npoueoce BUtDIOneaHI 
Ha SBM I MOSHO B a,ou cnyqae roBOPHTL O KOHCTPYKTHBBOU 00R8Jl8BII 
BWll8DepeucneBBKUH OBOICTBaJIH. Ecu U8!0A pemeHHH KOBOTPYK!HBHO 
odn8J(ae, B08UH 8THUH OBOICTBaJIH, !O UOEHO Ctm!aTL ero YHHBepCML
HHU. B AallHelmeu OCHOBBWI 1ononLsyeuuu npeADOnoseBHeu, DOAKP8D
neBBKU BH1U1CmtT8llBOI npaxTHKOI, BBU8!CH cneAym•ee: pemeaHe no
TOKa B8DB8IBWC sqaq B dnoKe B uouo ocy.ectBH!L !OllKO aa oo
BOB8 YBIBepcanBoro U8!0A8o 

0ABIU HS BOSUOSBHX YBHBepcanLBWC U8TOAOB HBRH8TCH perynHpH
BOBaHBd IT8P~OHBHI U8TOA HLETOBa-KaBTOpOBHqa, OCHOB8BBHI B 
padonx / 23-261. Ka:a: Otueqeso B nocne;ztsett HS Hll'P8dOT, Ha OCHO
Be peryMp180BaBHOro H!8PSJOIOBBOrO npouecca MOSHO HWCO;ltHTL H lUIO
no HCKOUWC 88KOBOUepaoc,el ( B B8J(aqax aBMHsa cnex,poB H;ztepso- . 
-4!1a1qecxo1 IBWOPUBUIH - rayccHaHOB ). 



9ToT cnocod Hax011neHHH qzcna rayccHaHOB dun c ycnexou npaueHeB 
B nporpawue "Ka,oK" 115122/ H noTou odod~eH B KoHnenIUtE aHaxzaa 
CKPHTHX BaKOHOll8PHOCTettl27/. · 

nna odecneqeHHH odpadOTKH BH6lll1T8HLHOR qacTH cneKTpOlleTpH
qecKott HHwopuauzz, nonyqaeuoa B OHC H PX IDIIl H nepenaBaeuoa no 
nHHHH CBHSH,paapadoTaHa nporpauua aB!OllaTHqecKoR odpadOTKH Ad-I, 
B ocHoBy KoTopol nonozena KoHnennza o pemeHHH nonsott 88,ltatm aHa
nHsa CKpHTliX BaKOHOUepHOCTel, pasBHTaH B STOA ze padoTe / 271. 
Ilporpawua AG -I aaHHUaeT donee 50 THCHll gqeeK B nallHH B9CU-6. 

B nporpauue Ao~-I B OTnHllll~ o, nporpawuu "KaToK" anox1 
AH B llOXHOCTLE aBTOUaTHBHPOBaHH (HaDOIIHBII, WO dnoKB ABB B 
nporpauue "KaTOK11 BHllOBHHETCH onepa,opou C nouo~E OCIU(BnOrpawz
qecKoro nzcnnea). 

Sa nonTopa rona HcnonLaOBaHHH nporpaMIIH "KaTOK" B OHC H PX 
BHil auno odpadoTaHO B8CKOHLKO THCHq H8HHBeRBHX 88,ltaq H He dHnO 
BH onuoro cnyqaa pacxonzuocTH npHueHeBuoro ue,ona perynnpzaoBaH
Horo nponecca. TaKHY odpaao11 1 np1,111eBeHHlitt nHcnneluu« 11eTon nna 
BHllOXHeHHH dnOKOD AH B IIOEHO Cl01TaTb CaMHII H8,lteZHHII cnocodo11 
pemeHHH naHHoro Bonpoca. OnHaKo, no yno11HH8.llDtH11cn yze npBtmHaw, 
z, npezne Bcero, B CBHBH c TpynoewocTLE nzcnxelHoro ue,ona, BH
HBHxacL HeoaxonHMOCTL nonOXHHTL nporpauuy "KaTOK" llOnHOCTLE aBTO
IIBTHBHpoBaHHHW axoKallH AH B. IlpH_ 8!011 cxenyeT OTll6THTb1 qfo 
caua aBTOMaTHSaIU(H STHX dnOKOB npenctaBXH6T onpe1,texeHHYE CaMOCTO
HTeXLHYE _HayqHym 88,ltaqy. 

lpyrott ocodeHHOCTLE axropHTlla nporpUIIH AG -I HBXH8TCH 
rHdKOCTL npHueHeHHH KOHU6PUHH aHaXHaa CKPHTHX aaKOHOllepHOCTeR B 
paaHHX qaCTHX HTepaUHOHHOro npouecca npH pemeHHH KU).tOI 88,ltatm 
llOTOKa H6XHHelHHX a~aq. TaKaH rHdKOCTL nocTHraeTCH aa cqe, Ha
XHlOIH pH1,ta napaweTpOB H 11HaCTpoeK" I KOTOpHe H8XO;!tHTCH Ha OCHOBe 
npenBapuenLaoro "odyqeHHH" nporpa1111u Ha cneuzanLHO no;ztodpa&Ho11 
IIBOE6CTB8 cneKTpOB, H npH nanHeRmel SKcnnya,aIU(H nporpallllH oc,a
ETCH UOCTOHHHHIIH. 9TO, B qacTHOCTH, DO8BOBH6T nonyl01TL XY'IIDIHe 
CTaTHCTHqecKHe oueHKH HCKOIIHX Ben1qzH. CTaTHCTHqecKHl a&anza B 
nporpa1111e AG -I OCHOBaH Ha ueTO).te HaHU8HbWHX KB8,ltpaTOB. 
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Cnely8T OTUeTHTD, qTo B HRCTOH~ee BpeMH O6DtHi HenHHettHHi 
CTaTHCTHqecKHtt aHanHa e~e H8lOCTRTO~O paaBHT H, B qacTHOCTH,H8 
aattA8HH ero pemeHHH ~nH cnyqaa BHPOZl8HHH a0,1taqH. 9TO BHHYZ~a-
8T HCKaTD H HCnORD8OBRTD B KOHKp8THblX 8Rlaqax qacTHH8 npHeMH 
OU8HOK HCKOUWC napaueTpoB, HU8DIIU18 nopott TOfilKO aunHpHqecKoe 
O6OCHOB8HH8. 

Ha pHc.3 npHBeleH np1uep nonHoro aBanHsa rauua-cneKTpa 
I 97TI, BHllOXH8HHoro nporpauuott AG-I. YqacTKH, o6pa6OTRHHH8 npo
rpauuon, llOKR38.HH cnnomHYUH nHHHHUH. CTpenKalm OTueqeHH noaH~H 
Bcex HBttleHHblX nHKOB rayccHaHoB, a UHtpauH - aHeprHH H8KOTOPWC 
H3 H8ll8HHWC rauua-nepeXOlOB. KpyzKaUH O6B8l8HH yqacTKH, He 8H8-
nH3HpOB8BmHecH B 6noKe B no npHqHHe H8HHtopuaTHBHOCTH, o6~HBneH
aon B 6XOK8X AH B. 

KBK cne~eT HS pHc.3,B noTOKe H8XHHelHblX 38,1taq qaCTO BCTpe
qanHCD cnyqaH llOBHm8HHOi TPYlHOCTH (yqacTKH c aHeprHett I34,I52, 
I56,578 KaB H UHOrHe lPYrHe), KOTOpHe uoryT 6HTD peweHil TOXDKO 
Ha OCHOB8 YHHBepcanDBOCTH npHU8HH8UOrO npouecca. IlpHB8~8HHHtt pe-
3YXDTaT pa6OTil nporpauuy AG-I onpeleneHHO llOKaaHBaeT, qTo Ha 
peanDHOU cneKTpe OH8 o6pa6oTana Bee HHtopuaTHBHH8 yqaCTKH. Ilocne 
OKOHq8.HHH aHanHaa nporp811ua AG-I BimaeT T86nHey, co~epzacym noaa
UHH H nnO~BJtH nHKOB C COOTB8TCTBYDlltHMH OWH6K811H. Ha o6pa6OTKY, 
Hanp1uep, rauua-cneKTpa HaoTona I 97TI nporpauua AG-I:aaTpaTHna 
3,7 UHHYTH pa6oqero BpeueHH B9CM-6. IlpH STOY B Cll8KTp8 6Hno 06-
aapyzeHO 55 llHKOB. CX8lY8T OTU8THTD, qTo npH H8O6XO~HUOCTH H8KO
TOPYD HHWOPUBUHD MOSHO BimaBaTD HS nporpauuu AG-I BO BpeuH ee 
pa6OTH B KaHan aa "IIHHCK-2", HCDOXD3YH HU8D~ttcH B ~HcneTqepe 
lUl-7I aKCTpaKo~ o6ueea. 

Pa6OTil no coa~aHHD aBTOU8TH8HpoBaHHWC nporpauu o6pa60TKH 
Cll8KTpOB TOBDKO HaqaTH. Ilporpauua AG -I HBXH8TCH O~HHM HS nep
BWC BapHaHTOB TBKOI nporpauuu, npome~mHu Ha peanDHHX cneKTpa.x 
8Ha'IIBT8XDHOi cno&HOCTH npoBepKy. 

IlPOlOD8HH8 pa6OT B STOY H8llpl!lBneHHH lOXZHO H~TH K8K no ny
TH paa~HTHH ua,euaTHqecKHX U8TOlOB H anropHTMOB, IlOBumam~HX H8-
l8ZHOCTD H 6HCTpo~elcTBHe STHX nporpauu, T8K H no nyTH pacwHpe- , 
HHH WC BO3UOEHOCTel, H8llpHuep, o6pa6OTK8 6eTa-cneKTpOB C 8CHMMe -
TpHqHHUH XHHHHMH HT.~. 

17 



iD 

N 

II j 
111 D 

I • I ~ 

., 
QS 

I 

• m I ., 
, I • I -= m I 

' "' I I ii~ I i I ~ N I I 
.-a ' ·--- J,wJ\.:L ~ ~~n_!_J~,.) 
lo' Q) 

550 l50 750 ll50 l50 1050 1150 

N 

1250 

"" 
t 

050 1'50 1550 1650 1750 

NI 1WW1A 

• =G l 
12ss 128' 1r 

- - ' 11~= -
.. ~ A

1 
I ii f,i'• I __,.,J \. f.-......_..,.,,._,, •:c-..,,. __ , j: I\ , I • \ I.ii j ~ 

.. '-... . . . . . . ·. ·,~, ¼ "'-\,../ J l; i \.:·,.::;,,:,_'.,_✓\\c,',::"'--_:f _j.) \,,_-;;~:t 

fl/ L,_._ __ .__ _____ .__ _____ ...._ __________ __. __ __. __ __. __ __. __ __. __ ....... __ ....... __ ...... _. - ll!IO - 21!0 2250 2350 2450 2550 2l!IO mo 2150 2'50 JIIIII!. -

Pzc. 3. rauua-cneKTP HaoTona 197TI, o6pa60TaHHli~ no nporpane 
aBTOUaTHqecxoro ITOHCKa. qJOTOITHKOB •. 

Nll<IIIWIA 



JIBTEPATYPA 

I. r.H.3a6HHKHH, H.3BonLcKH, B.R.Ilpmxo~DKO, H.TouHK, B.P.Tpy6HH
KoB, B.R.IOUHHWC, B.M.UynKO-CHTHHKOB. HsB. AH CCCP, cep.~Ha., 
!967 r., T.3!, ~IO, c,.I60I. 

2. r.H.3a6BHKHH, B.M.UynKo-CHTHHKOB. IlpenpHHT OHffii, !969 r., 
!0-4977, l(y6Ba. 

3. B.A.Bn~HlfflpCKHI, l.l(y~a, r.H.3a6HHKHH, 3.B.HuceHKO H ~p. 
IlpenpHHT ORmt, !967 r., I0-3272, ny6Ha. 

4. A.H.BapaHOBCKHI, B.A.Bn~HUHpoB, 1.ny~a. B.E.XypaBneB, r.H.8a-
6HHKHH, 3.B.XYC8HKO H ~p. IlpenpHHT OHffii, !967 r., ~ I0-3406, 
ny6Ha. 

5. B.A.Bn~HMHPOB 1 l.ny~a, 3.B.iYC8HKO. IlpenpHHT OHHH, !967 r., 
~ Il-3331, ny6Ha. 

6. 1.ny~a, o.H.EnHsapoB, r.n.lyKoB, H.3BoncKH, s.B.HYceuKo, 
B.H.IlpHXO~LKO, B.r.THmHH, B.H.IOUBBl:lX, B.Y.UynKo-CHTHHKOB. 
IlpenpHHT OHHH, 1968 r., ~ !0-4236, ny6Ha, 

7. B.C.AneKca~oB, l.l(y~a, O.H.EnmaapoB, r.Il.lyKoB, r.H.8a6HH
KHH, a.aal~nep, l.3BOnDCKH, E.T.KoH~paT, 8.B.HYC8HKO, B.H. 
IlpHXO~LKO, B.r.THmHH, B.H.IOUHBHX, B.M.UynKo-CHTHHKOB, HaB. 
AH CCCP, cep. ~Ha., T.34, ~1. CT. 69~77, 1970 r. 

a. B.A.YoposoB, B.H.PaaoB, B.H.IOUHHHX, B.M.UynKO-CHTHHKOB. 
IlT9, 1971 r., 5, CT.83~ 

9. H.BaBPYl!IYK, B.lyK, a.Kpyna, B.H.PaaoB, H.C8ltHHCKHI, M.Cy66o
TOBHq, B.H.~OUHHWCo IlpenpHHT 00ml, 1970 r., ~ 13-5500, ny6Ha. 

IO. B.A.Bn~HUHpoB, l.l(y~a, 8.8al~nep, B.H.IlpHXO~LKO, B.H.TanoB, 
B.H.IOUHHHX, Y.H.IOUHHWC, B.M.UynKo-CHTHHKOB. IlpenpHHT OHffii, 
I969 r., ~ 10-4630, l(y6Ha. 

19 



II. n.A.Blll!HHOBa, r.lllCXOHOB, ~.B.]eB~aHOBCKHI, M.IloTeuna, B.111. 
IlpHXO'ADKO, A.B.PeBeHKO, 8.CTaxypa, B.M.UynKo-CHTRHKOB. B KHH
re ~CoBe~aHHe no H'A· cneKTPOCKOilHH H T80pHH H'AP8, ny6Ha, 
I97I r!', T83HCbl 'AOKn~oB, I97I r., c.IBO, .l(6-5783, ny<S11a. 

I2. ~.ny'Aa, 8.8al!'An8p 1 «.TOMHK 1 B.Il.Tpy6HHKOB 1 10.B.TyTbllllKHH, 
M.111.~0MHHblX, B.M.UynKO-CHTHHKOB. IlpenpHHT 01118111, I970 r., 
~ I0-4977, ny6Ha. 

13. 10.n.npoKC>g)D8B, A.H.Ci'IHaeB, H.A.'l!HCTOB. IlpenpHHT 01/llm, I968ni 
N~ I0-3795, ny6aa. 

I4. C.B.Me'AB8'AD 1 B.B.MoHcee»a, A.H.CHHaeB, r.10.Uaxep, H.A.lhlcTOBo 
IlpenpHHT 01/llm, 1968 r., N! 10-3836, ny6Ha. 

IS. B.r~EOKOB. IlpenpHHT Olllfill, 1979 r., ~ PI0-5035, ny6Ha, IlT9, 
N! 51 CTp.82, 1970 r. 

I6. r.lll.8a6HHKHH, B.C.EopO'AHH, A.~.BHHOrp~oB, B.A.Bn~HMHPOB 
H 'AP• IlpenpHHT Olllffill, IJ70 r., Ii! EI-I0-4984, ny6aa. 

17. A.B.ryceB, 111.A.EMenHH, A.A.KapnoB, B.B~~e'AOPHH, H.111.'l!ynKOB, 
C.A.meneB. IlpenpHHT 01/18111, 1968 r., ~ II-4200, ny6Ha. 

IB. B.H.IlOnHKOB. TPY'Abl Il illKOJIH "9BM B 5KcnepHMeHT8XDHOI ~H3HKe", 
CTp. 235-245, Olllfill, 1970 r., ~ I0-5255, ny6Ha. 

I9.H.C.8aHKHH, O.H.]OMH'A38, B.H.IlonHKOB, B.Il.illHpHKOB. IlpenpHHT 
01118111, I97I r., ~ EI-II-5964, ny6aa. 

20. B.10.BepeTeHOB, H.C.8aHKHH, 111.H.CHHHH, r.n.ceuamKo. IlpenpHHT 
01118111, I970 r., ~ EI-II-4974, ly6Ha. 

21. A.~eprrocoH. MeTO~bl yrnoBwc KoppenHUHI! B rauua cneKTPOCKOilHM. 
ATOMHa~aT, I969 r., MOCKBa. 

22. B.ra,It11tOKOB. TPY'AbI Il mKOnbl Olllfill 119BM B 8KCnepHueHT8HDHOI! 
~Ha:;rne II CTp .155, 01118111, 1970 r., Ii! 10-5255, ny6Ha. 

23. ].AneKCaH'APOB. IlpenpHHT 01/18111, 1970 r., ~ PS-5137, ny6Ha. 

24. n.AneKC8H'APOB. IlpenpHHT 01/lfllll, 1970 r., Ii! PS-5515, ny6Ha. 

20 



25. A".H.THXOHO:e. JIAH, !965 I'., le 3, CTp.!63. 

26. n.AxeKCa~po:e. IBM HM~, !970 r., T.IO, ~ 5, c.!285. 
IlpenpHHT O"mt, !970 r., ~ P5-52I5, Jly6Ha. 

27. n.AxeKcaH~po:e, B.ra~EoKo:e. 
IlpenpHHT O"ffii, !970 r., ~ P5-5294, JlytHa. 

L.Alekeandrov, V.Gadjokov. J. of Radioanal. Chem., 2, 
no. 2 (1971), 279-29~. 

Pyxomrn1, IlOCTYilHJia B H3,l(aT8JII,CKH8 OT,!(8JI · 
23 Ma.SI 1972 r. 

21 


