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PaaBHTHe aKcnepHMeHTaHbHOH WH3HKH CBfl3aHO C ycnOEH6Hll6M TeXHll

KH 8KcnepHM6HTa ll yBennqeHH6M IlOTOKa llHWOPMa~Hll, qTo Il0Tpe60BMO 

HCilOHb30BaHHfl aneKTPOHHO-BH1lllCHHTeHbHNX wamHH 'AHfl IlO'ArOTOBKll, npo

B6'A6HHfl 8KCnepHM6HTa ll o6pa60TKll nonyqeHHOH llHWOpMa~Hll, 

IlepButt aTan mnpoKoro npnueHeHHH 9BM B aKcnepHMeHTanbHOtt wnaHKe 

BllCOKHX aaeprnn cBHaaH c cos'AaHHew cncTeM o6pa6oTKH WllHbMOBoll nawop

Ma~HH, nonyqaewon C nyaHpbKOBNX ll llCKPO~NX KaMep. 

Ha BTOPOM 3Tane 9BM aaqnaaDT BKnDqaTbCfl Henocpe'ACTBeHHO B 

TpaKT perHCTpa~H aKcnepHMeHTMbHIDC 'A8.HHNX, KOr'Aa 9BM CTaHOBHTCfl 

qacTbD 8KCilepllM6HTanbHOH ycTaHOBKH/I/, 'TaKoe IlpllM6H6Hlle 9BM B 'pe

EHMe 'on-t'i.n.e Il03BOHfl6T aHa1ll!T6HbHO COKpaTllTb BpeMfl npoBe'AeHllfl 

3KCnepllMeHTa, IlOBHCRTb a~eKTllBHOCTb llCilOHb30BaHllfl OCHOBHOro 3KCne

pllM6HTMbHOro o60PY'AOB8.Hllfl, 

naHHaH pa6oTa IlOCBfl~eHa BonpocaM npllM6H6Hllfl Bll1ll!CHllT6HbHllX wa

WHH B on-ein.e-aKCil6pllM8HTax ll 1 B OCHOBHOM 1 Ilp06H6Ma.M paapa60TKH H 

C03~8.Hllfl MaTeMaTHqecKoro o6ecneqeHllfl aKcnepllM6HTOB, B KOTOPNX llC

IlOHb3YDTCfl ycTaHOBKH Ha 6eCWHHbMOB!iX llCKPOBNX Ka.Mep. B pa6oTe pac

CMaTpllBaDTCfl Bonpocu o6~en opraHHaa~HH H nocTpoeHllfl nporpaww 

on-&e-~KcnepHMeHTOB, a TaKEe OilHCllBaDTCfl CHCT6Mll MaTeMaTHqecKo

ro o6ecneqeHHfl'AHflK~HKp6THWC 3KcnepHM8HTOB, IlPOBO'AllMWC Ha CHHXpo

wasoTpOHe OIDlli H npOTOHHOM CHHXpOTpOHe litB9 (r,CepnyxoB), 

nHccepTa~H COCTOHT ll3 BB6'A6HHH 1 IlflTH rnaB H aaKHDqeHHH. 
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B nepBol-l rJia.Be o6cy~aJOTCfl a8.,lla1rn,,nJIH pemeHHll KOTopwc 11p,1MeHll

JOTCll SBM B on.-&e - ,lKcnepmaeHTaX. J.1cnoJIJ,30BaHHe ,l(OCTaTO'lHO MOlll

l!O~i 9J3!A Ha JJHHHH c SKCnepmJeHTaJ!l,HOli ycTal!OBKOH CBeJJO 61:l K MRHHMY

MY paapl:lB BO BpeMeHH MeJK,ny npoBe,neHHeM COOCTBeHHO SKCnepHMeHTa H 
'.:,.:: 

aaBepweHHeM aHaJIHaa C ueJJJ,JO IlOJiy'leHHff OKOH'laT8JlJ,HOrO g)H3H'leCKOro 

peayJ11>TaTU. 0,nHaKO B 00111,lllliHCTBe SKCnepHMeHTOB, r,ne B npoBO,l(HMblX 

11ccJJe.110BaJIHllX 11cno111,ayeTcfl 9BM Ha nHHHH c sKcnep11ueHTa111>Hl:lM 06opy

.110:aa1rne1.1. OKOH'laTeJJI,Hall o6pa6oTKa peaJJHayeTClI Ha 60JJJ,WOit 9BM B pelKH

Me O .//-f!in.e ~ Kpyr JKe BonpocoB,,l(Jlff peweHHff KOTOpllX HCITOJJJ,3yeTCfl 9BM 

( o6LI'lHO MaJJall HJ!ll cpe,nmrn) B peiimue Henocpe,ncTBeHHOli CBll3H c SKCITe

pmienTaJJJ,HOii ycTaHOBKOl1, BKJJIO'laeT 1'J ce6H: 

I. IlpoBepKy H OTJJa,nKy SKCnepHMeHTaJJJ,HOro ooopy,noBaHHll nepe;n 

HU 1!aJIOM S!tcnepHMeHTa 11ml era HOBOrO 3Tana. 

2. IlpHeM, Wl1JJ1>TpaUHI0 1 HaKOITJJeHHe B oywepHOH naMHTH 11 aaITHCJ, 

Ha Mar1111Tlly10 JleHTY SKCnep111.1eHTaJIJ,HOl1 HHg)OpMaru,111. 

3. KOHTJ)OJJJ, aa pasBHTHeM 3KCnepl1MeHTa Ha pCHOBe SKCnpecc

aHaJIH3a IJXO,l(HOli HHg)OpMau1,rn, 

4. AB'fOl.iaTH'leCKYIO KOppeKTI,lpOBKY OT.zte111>HllX napaM8TpOB CHCTeMbl 11 

ynpa.BJieH11e SRCnep11MeHTaJIJ,Hb!Ml1 ycTaHOBKaMH. 

OocyJK;ziaeTCll Ka)i(;ziall 113 yKasaHHb!X 88.,lla'l, paccMaTpHBaeTCff HeCICOJIJ,

KO Hallt)OJiee pacnpOCTpaHeHHl,IX cnoco6oB IICITOJIJ,30BaHilff 60JIJ,llll1X 9BM 

,l(Jlll pemeHHff 3a.zta'lH ROHTPOJilI no g)l13I!'leCKOMY sqxl>eRTy. llpIIBO;llffTCff He

CROJiJ,RO xapaRTepl!l,IX np,!MepoB CHCTeM, r.zte 9BM Ilj)HMeHHeTCll Ha Jll1HlUl 

C 3KCnepI!M8HTaJIJ,HL!M 06opy;ziOBaHI1e1.t. 

Cnoco6JI pemeHl1ff 3a;z(a'l, cqiopuyn11poBaHHblX B nepBOIA pas.zteJre STOll 

rJiaBl:l, C'l'PYRTypa MaTeMaTH'l8CROro ooecne'leHHff T8CHO CBff3aHli C noru-
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'leCKHMH H HHqJOpMaUJ,IOHHliMH B08MOlKHOCTlIMH aKcnep11MeHTaJ11>Horo o6opy,no

BaHHlI 11 HCITOJIJ,SyeMWC cpe.ztCTB Bl:l'lHCJIHTeJIJ,HOit T8XHHKH. 

B IlOCJl8;z(HeM pas.zteJie rJiaBl:l paCCMOTpeHl:l JIOrH'leCKHe H IIHqJOpMa

Ul10HHli8 B08MOJKHOCTH o6opy;z(OB8HHH, HCilOJlJ,Syeuoro B UHKJ18 SKCil8PHM8H

TOB (no HCCJl8;llOBaJil1IOJi"°p -pacceHHHlI 11°K0-Me30HOB Bl:lCORIIX sHepr11it), 

Ha KOTOpl:le 6JIJia opl18HTl1POBaHa COS;z(aHH8.ll Cl1CT8Ma MaTeMaTH'l8CKOrO 

o6ecneqeHHH • 

Bo BTOpoit rJiaB8 npHBO.ztHTCff 06ll!aff CTPYKTYPHaH cxeua CHCT8Ml:l Ma

TeMaTH'leCKOro o6ecnetieHHH on-CZn.e-sKonepHMeHTa 11 paccuaTpHBaIOTCH 

ee H8ROTOpl:le WYHKUJ,IOHaJIJ,Hl:le SB8HJ,ll, Pa6oTa 9BM np11 HCIT01IJ,80BaHHH ee 

Ha JIHHJ,111 C SKcnepHM8HTaJ11>HOit annapaTypon opraHH30BaHa B MYJil>THITpo

rpaMMHOM pelKHMe. ABTOMaTH'l8CKOe pacnpe.zteneHHe 11 ,l(HHaMH'leCKOe nepe

pacnpe.11eJ18HHe pecypcoB 9BM (:apeMH ueHTpaJ11>Horo npoueccopa, sanoMH

Ha10~11e ycTpottcTBa 9BM 11 T,n.) Mellt,l(y nporpauMaMH pea1111syeTcH npH 
• 

ITOMO~H no.11nporpauw ,l(HCIT8Tt!ep (CM, p11c.I). IlporpaMMl:l, pa6oTaIOll!He 

npH HCilOJIJ,SOBaHHH 9BM Ha nHHHH c sKcnepl1M8HT8.JIJ,HOit annapaTypoH, 

pa8,1(81IffIDTCH Ha ,l(Ba KJiacca. K nepBOMY KJiaccy OTHOCHTCH COBOKYITHOCTJ, 

nporpauu, KOTopue o6pa6aTblllaIOT HHqJOpMaUJ,110, HCTO'lHHKOM ROTOpoit HBJlff-

8TCH TepMHHaJIJ,H8.ll 11 HSMepl1T8JlbHO-.zteT8KTl1PYJOlllaH annapaTypa. Ko BTO

pouy KJiaccy OTHOCHTCH ~OHOBaH nporpauMa, ROTopaH MOllteT He HM8TJ, HH

KaKOll CBHSH C BHeWHHM HCTO'lHHKOM HHWOPMau1111. IlporpaMMl:l nepBoro 

RJiacca Ha OCHOBe M0.11YllbHOro npHHUHITa ITOCTpOeHHff pa3,1(8JlfflOTCff Ha H8-

CR01IJ,KO rpynn, HMeJOll!HX pasJIH'lHliH npHOPHTeT. B paccuaTpHBaeMoit CHCT8-

M8 nporpaMMli no.11paa.11e11a10TcH Ha rpynnu 3 np11opHTeTOB (ypoBHeil).IlpH 

Bl:l6ope ypoBHll, Ha KOTOJ)OM 6y~eT npOXO;llHTJ, nporpaMMa,y'lHTLI~aeTCff ee 

qiyHRUHOHaJIJ,HOe HasHa'leHHe. OCHOBHl:le WYHKUHH nporpaMM 3 paCCMOT

peHHblX ypOBH8H cne,l(yIOll!He: odMeH l1H~OpMau11eit C BH8WHHM OO$eKTOU 

(Bucw11it np11op11TeT), npe,nBap11Ten1,aaH o6pa6oTKa H HaKoITJiea11e aKcnep11-
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M8HTaHLHl:DC AaHHl:DC (nepBhlil npnopnTeT), KOHTpOHL 060PY'AOBaHHH (BTOpOil 

npnopnTeT). TaKaH opraHnaauna npoxolftJ!eHHH nporpaMM HMeeT PH.1! AO

CTOHHCTB, KOTOphle o6CYlftJ!aIDTCH B 3TOil rnaBe. 

MHTeHCHBHOCTL n pacnpeAeneHHe BO BpeMeHH IlOTOKa BXOAH!:DC AaH

HblX HMeIDT CTaTllCTHqecKnil xapaKTep. 8TO, Ka.It npaBnno, npHBOAHT K 

He06XOAHMOCTH peaepBa BpeMeHH ueHTpanLHOro npoueccopa. B CBH3H C 

STHM 6hln npeAyCMOTpeH cqeT 3aAaq B pel!WMe ~OHOBOil nporpa.MMhl, qTo 

o6ecneqnBaeT BhlCOKyro siW/eKTHBHOCTh HCilOHL30BaHHH ueHTpanLHOro 

npoueccopa npn CHHllteHHH HUTeHCHBHOCTH IlOTOKa Ji1H~OpMaur,m C BHewHero 

06'.beKTa. 

IlpHHUHil MOAYHLHOro IlOCTpoeHHH nporpaMM npHM8HH8TCH TaKllte npH 

C03AaHHH OCHOBHl:DC CTpyKTypH!:DC KOMilOH8HT - nporpa.MY o, I H 2-ro 

npnopnTeToB. nna sToro ncnonLayeTcH HHTepnpeTnpyromaa cncTeMa MC-2. 

9Ta CHCTeMa npnMeHHeTCH AHH pa60Thl c 6li16HHOTeKaMJi1 CTaHAapTH~ 

nporpaYM ABYX TliilOB, xpaHHmHXCH BO BTOpnquux aanOMHHaromnx ycTpoil

CTBax. BH6HHOTeKa nepBoro THna BKnroqaeT Ha6op CTaHAapTHl:DC nporpaMM 

o6mero HaaHaqeHHH. Bn6nnoTeKa BToporo Tli1na (nli1quaa 6n6nli1oTeKa) · 

BKnDqaeT Ha6op IlOAnporpaYM, KOTOphle Ji1CilOllL3YIDTCH AHH KOHKp8THoro 

5KCnepli1Y8HTa. B COCTaB C03AaHHOro MaTeMaTnqecKoro o6ecneqeHHH BXO

AHT nporp8.MMa peAaKTHPOBaHHH nzqgoil 6H6nHOT8KH IlOAilporpaMY. PeAaK

THpyromaH nporpaYMa BBAaeT li3MeHeHHeY KaTanora 6H6nHOT8qfil:DC IlO'AilPO

rpaMM n paauemeHnew sTHX uo,nyneil BO BTopnqH!lX aanownHaDmHX ycTpoil

CTBax. 

B 5TOil lite rnaBe IlOAP06HO paccwoTpeHhl OT'A8llLHhl8 ~yHKUHOHanLHhle 

MOAYHH, npeAHaaHaqeHHhle 'Allfl c6opa, ~HnLTpaunn H HaKonneHHH 5KCnepn

M8HTaHhHl:DC AaHHl:DC. 06CYlltAaIDTCH nporpa.MMhl OKOHqaTeHLHOil o6pa60TKH 

AHR nonyqeHHR oueHoK napaueTpoB AHiW/epeHUHanhHoro ceqeHHR ynpyroro 

§p-pacceHHHR. 
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3aAaqa oKoHqaTenLHoil o6pa6oTKtt wopMynnpyeTcH cneAyromnM o6pa

aoM. Heo6XOAHMO HailTH peweHHe CHCT8Mhl ypaBHeHHil: 
9 ./t,#, /c J: = (-l+f.j,) J /ft, cr:)c(t, Z)df:dt 

t.· a. 
i=I,2,.~ •• ,n. 

,:-Z-9 
3AeCL Ji - naMepeHHhle aHaqeHHR AHiW/epeHunanLHoro ceqeHHR c 

ourn6K8.Ml1 C7.: ; 

./ft,ot~)- TeopeT11qecKoe BhlpallteHl1e AHR 5TOil ~YHKUlll1, 3aBHCH

mee OT HeilaBeCTHblX napaMeTpOB O{ K • HMnynLca n 

yrna pacceRHl1R IlHOHOBi 

c(t, Z-)- annapaTHaR ~YHKUHR 1 xapaKTepnayromaH yrnoBoe pas-
. C ) 

pemen11e cneKTpoueTpa ( ./ c (t,, Z )dZ-= / ; 
a. 

CJ, - HOpMl1pOBOqHhlil napaMeTp C Hal16onee BepOHTHhlM 3Ha-

qeHl1eM, paBHIDI Hynro, 11 oarn6Koiii ~ • 

3aAaqa pewaeTCH MeTOAOM HaRMeHLWl4X KBaApaTOB c npHMeHeHHeM 

MeTOAa nHHeapnaaunn/22/ AllH HaxO~'AeHHR oueHOK HCKOMblX napaMeTpoB. 

IlonyqeHHhle npn noMomn STOiii MeTOAl1Kl1 3HaqeHl1H ~a3hl aiepHOiii 

aMnnl1TY'Ahl ynpyroro Yip -pacceHHHR xopomo cornacyroTdH c pacqeTauH 

no AHCnepCl10HHhlM COOTHOWeHHHM/23/. 

TpeTLH rnaBa IlOCBHmeHa BOnpocaM KOHTponH pa60Thl o6opyAOBaHHH 

11 CBH3aHHOil C STHM npo6neMe B3aHMOA8HCTBllH qenoBeKa 11 SBM B npouec

ce 5KCnepl1M8HTa. B03MOlltHOCTL Henpep!lllHOro KOHTpOnH 5KCnepl1M8HTanL

HOro o60PYAOBaHHH Ha OCHOBe onepaTHBHOro aHannaa BBOAHMOil l1H~OpMa

UHH ~BnHeTCH OAHllM H3 OCHOBHl:DC AOPTOHHCTB H3MepHTenLHO-BhlqttCHHTenL

HblX CHCTeM. C uenLID KOHTpOnH aHannanpyroTCH SKCnepnMBHTanLHhle 'AaHHhle 

H cneunanhH8JI TeCT-HH~opuaunH. Ilpn STOY onpeABHRIDTCR 3HaqeHHR napa

MeTpOB, xapaKTepnayromnx pa6oTy KounneKca annapaTyphl B uenou, a TaK-
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Ee - OT'AeJILHHX aBeHLeB CHCTeMU. BOJILmHHCTBO onpe'AeJIHeMblX xapaKTe

PHCTHK HMeJOT CT8THCTHlleCKYIO npnpo~y.O~eHKH 3THX B8JIHtWH BlltWCJIH

IOTCH no COBOKynHOCTH 'Aa.HHblX, npoaHaJIHSHpOBaHHblX C Ha11ana HeKOTOporo 

3Tana aKcnepHMeHTa, 3TO TaK HaaWlaeMue HTOrOBUe xapaKTepHCTHKH, 

KOTOpue MoryT OllTL OTne11aTaHu B nJJ<Sott MOM8HT no Tpe60Ba.HHIO 3KcnepH

M8HTaTopa. IIpe.eyCMOTpeH H 'APYrOit peHM oprrurnaarurn KOHTpomI. Ilo Me

pe nocTynJieHHH HHWopMa~HH no'ArOTaBJIHBaJOTCH HeKOTopue BcnouoraTeJIL

HUe BeJIHtWHll, HanpHMep, TaOJIH~ CTaTHCTHll8CKOrq pacnpe'AeJieH11H. Iloc

ne HaKOnJieHHH Bll60pKl1 38'Aa.HHoro o6~eMa Blllll,ICJIHDTCB, C yqeTOM no'A

roTOBJieHHIDC BeJIHtWH I He06XO'AHMUe xapaKTepHCTHKH, a aaTeM npOH3BO

'AHTCH npoBepKa:HaxO'AHTCH JIH yKa38.HHUe napal!eTpli B 06JiaCTH 'AOnycTH

MblX 3HalleHHi1. IlpH H8BllllOJIH8HHH 38'A8.HHblX TpeooBaHHil (Hccne.eyewe 

3H8'18HHH HaxO'AHTCH B KpHTHlleCKOil 06JiaCTH) 3KCrrepHM8HTaTopy aBTOMaTH

qecKH BU'Aa8TCH coo6~eHHe, B KOTOpOM CO'AepEHTCH HH~OpMa~H O Hapyme

HHH onTHMaJILHOro pemiua paoOTll. B rJiaBe nO'AP06Ho paCCMOTpeHU Bonpo

Cli KOHTPOJIH ~YHK~OHHpoBaHHH 060PY'AOBaHHH Ha npHMepe 'ABYX KOHKpeT

HblX yCTa.HOBOK/G,!4/. 

B paCCMaTpHBaeMHX na1.1epHT8JILHO-Blilll1CJIHTeJILHblX KOMnJieKCax ~H3HK-

3KCnepHM8HTaTop BliCTynaeT, KaK aKTHBHOe 3B8HO CHCT8Mll ynpaBJI8HHH 

aKcnepHMeHTOM. B 3THX YCJIOBHHX HBJIHeTCH BeCLMa aKTYaJILHOit npo6neua 

OilTHMaJILHOro B3aHMO'A8ilCTBHH 3KCnepHM8HTaTopa C SBM. B KOHqe 3TOit 

rJiaBli o6cy~a8TCH norHqeCKaH cxeua 'ABYCTOpOHHett CBH3H qeJIOBeK-Mail!HHa 

C HCilOJIL30BaHHeM CTaH'AapTHblX cpe'ACTB BBO'Aa-BUBO'Aa SBM H 'AHCTWl~OH

Horo nyJILTa CBHSH. 

B qeTBepToil rnane o6cy~8.llTCH anropl!TMH 'AJIH onpe'AeneHHH Heoo

XO'AHMWC napaMeTpOB 6ec~HJILMOBblX cneKTpoueTpoB. Bxaqaire paccMoTpenu 

BOnpocu,KaC8.ll~8CH onpe'AeJieWIH BeCLMa 06~ xapaKTepHCTHK ycTa.HOBOKs 

a.n aaKJIJOqenHe npHBo~HTCH cnoco6 onpe~eneHHH napaueTpon, cnenn~HtmWC 
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'AJIH_KOHKp8THblX YCTWIOBOK,HCilOJIL3Y8MblX B 3KCnepHM8HT8X no HCCJI8'AOBa

mrn.ff'p -pacceHHlffi 1,1" K0-Me30HOB BliCOK:11X aHeprHii. Ilpe'AJIOE8Hli anropHT

ull 'AJIH onpe'AeJieHHH CJI8'AYIO~ BeJIHlll,IH: KOJIHll8CTBeHHOti xapaKTepHCTHKH 

CJiyqailHHX norpemHOCTeit npH perHCTpanHH KOOP'AHHaT ToqeK TpeKa; napa

MeTpOB nepeXO'Aa OT CHCTeM KOOP'AHHaT, CBHaaHHblX C OT'AeJILHllMl,I HCKpOBll

MH Ka!lepaMH, B 00~!0 CHCTeMy KOOP'AHHaT; a~eKTHBHOCT8H paaJIHqHblX 

aBeHLeB cneKTpOMeTpOB • AHaJIH3HpyeTCH OOJiaCTL npHMeHemrn anro

pllTMOB, Ha OCHOBaHHH KOTOpblX COCTaBJI8Hll nporpaMMll 'AJIH 

onpe'AeneHHH napaweTpoB oecwHnLMOBHX cneKTpoMeTpon. Ilp1,1 paapaooTKe 

nporpaMM yqHT!illaJIOCL TO, qTo cpe~CTBa 'AJIH aBTOM8THlleCKoro pacnoaua

Ba.HHH TpeKOB H onpe'AeJieHHH napaweTpOB ycTaHOBOK B aHa'IHTeJILHOil Mepe 

nepeKpUBaJOTCH. 

0'AHHM Ha OCHOBHblX napaMeTpOB aKcnepHMeHTaJILHOit ycTaHOBKH HBJIH

eTCH KOJIHqecTB8HHaH oqeHKa CJiyqaitHblX norpeWHOCTeil npH onpe'AeJieHHH 

BeJIHlll1Hli yrna pacceHHHH. nna O'AHOTpeKOBOil ycTaHOBKH, HCilOHLayeMott B 

aKcnepHMeHTax no HCCJI8'A0Ba.HHIO. :itp -pacceHHHH., B KaqecTBe HHTerpaJILHOit 

xapaKTepHCTHKH OTKJIOHeHHtt np1,1 onpe'AeJieHHH yrna pacceHHHH Bliql,ICJIHeT

CH MO'Aa peneencKoro aaKoHa pacnpe'AeJieHHH: 
e 0 2 

pfe) =a exp(- 2a. ). 

B KaqecTBe KpHTepHH COOTBeTCTBHfl TeopeTHqecKott 1,1 3MilHpHqecKOH 

WYHKqHl,I paapemeHHH HCilOJILSOBaJICH KpHTepHit .x.Z/24/. 

B 3TOH rnaBe npHBO'AHTCH HeKOTopue peayJILT8Tll pacqeTOB 'AJifl O'AHO

TpeKOBOil YCTaHOBKH H MHoroTpeKoBoro l,ICKpoBoro cneKTpOMeTpa, HCITOHL

ayeuoro npH HCCJI8'AOBaHHH K0-ueaOHOB BllCOKHX aHeprHtt. 

AnropHTMli 'AJIH BllllHCJieHHH oneHOK napaMeTpOB 3TOil YCTa.HOBKH OWIH 

oTpaooTauu c 11cnon1,aoBa.HHew aauKa ~OPTPAH Ha SBM C.DC-I604A, a aa

TeM npHMeHHJIHCL B nporpawuax, 38'A8HCTBOB8HHHX Ha SBM, HCnOHLayeuott 

Ha JIHHHH C 3KCnepHM8HTaJILHOtt annapaTypott. 
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IlHTaH rna:aa nocBHmeHa BonpocaM nporpaMMHoro o6ecneqeHHH Kana

noB 'ABYCTOPOHH8H CBH3H CHCTeM9BM. KaK H3B6CTH0 1 3WW8KTHBH06 HCilOnL-

30BaHHe BuqHcnnTenLHOH TeXHHKH 'Anfl coopa, HaKonneHH~ H o6pa60TKH 

3KCnepHMeHTanLHUX 'AaHHUX 'AOCTHraeTCH aa cqeT cnennannaaIU1H OT'A6nLHblX 

9BM 'Anfl pemeHHH KOHKpeTHUX 38.'Aaq B paMKax o6men npo6neMU. IlpH 3TOM 

OCHOBHUe WYHKnHH BUCOKonpOH3BO'AHTenbHOH 9BM - BunonHeHHe npeo6paao

BaHHll n pacqeTOB, Tpe6yID~ 60nbillOro KOnHqecTBa onepaIU1il Ha O'AHO 

cnono (aneMeHTapHyID e'AHHHny) BXO'AHOll HHwopMannH. B wynKnHH ncnouora

TenbHUX MaillHH BXO,l!;HT pemeH,16 aaAaq BBO'Aa-BUBO'Aa H npe'ABapnTenbHOH 

o6pa60TKH nnwopMaIU1H, npe'Anonarawmell OTHOCHTenbHO npOCTUe 'AellCTBHH 

c 6oJibillHMH Macc11BaMH HHWOPMannn. B aToil rnaBe o6cy,KAaIDTCfl npnHn,mu 

nocTpoeHHH nporpaMM CBHan, o6ecneqnnawmnx cornacoBaHHYID pa6oTy 9BM, 

H OilHCUBaIDTCfl anropHTMll H CTPYKTypa KOHKpeTHWC nporpaMIJ 'AHfl CHCTeM 

MaJilHH ( M-20-"Knen 11
, M-20-"MHHCK-2 ''t ESCM-4-"MHHCK-22", "MHHCK-22 "

C.DC -I604A), npHMeHHeMux B reqeHne Pfl'Aa neT (I963-I970 r.r.) WaKTH

qecKH BO Bcex CHCTeMax o6paoOTKH 3KCnepHM6HTMbHUX 'AaHHblX B Ollflll. 

SAKJIIOllEHIAE 

OcHOBHUe peaynLTaTU 'AliCCepTanHH MOEHO cwopMynnpoBaTb cne'AyIDmHM 

o6paaoM: 

I. Paapa6oTaHo n peannaoBaHo MaTeMaTHqecKoe o6ecneqenne naMe

pHTenbHO-BuqncnnTenbHOll CHCTeMu, BKnroqawmen 9BM ESCM-4 Ha nHHHH c 

ycTaHOBKOH H3 MarHHTOCTpHKnHOHHUX HCKpOBUX KaMep H 'AHWwepeHnHanLHUX 

qepeHKOBCKHX cqeT'lllKOB 'AHfl 3KCnepHM8HTOB Ha CHHXpowaaOTpOHe Ollflll. 

OCHOBHUMH WYHKIU10HanLHUMH 3B8HbflMH KOMnneKca nporpauu, KOTOpue 

ncnonLaywTca B nponecce aKcnepnMeHTa,HBnaroTca nporpaMMH HaKonneHHH 

nnwopMannn n KOHTpona annapaTypu. Pa6oTa 9BM oprannaoBaHa npn nouo

mn ynpaBnHwmeilnporpamw-,11;ncnerqepa,06ecnetll!Baromell aBTOMaTHqecKoe 
pacnpe'AeneHHe pecypcoB 9BM Me~y nporpaMMaMH paannqnux npnopHTBTOB. 

IO 

PaccwaTpHBaeMaa CHCTeMa ncnonbayeTCH Ha IlHOHHOM nyqKe CHHXpowa-

30TpoHa JIBS, Ha'll!HaH c I966 ro'Aa, B nnKne aKcnepnueHTOB no nccne'Ao

BaHHID Ilp -pacceaHHH. 

2. Paapa6oTaHU anropHTMli 'AHfl BuqncneHHH oneHOK napaMeTpOB 'AllW

(J/epeHnHanbHOro ceqeHHH ynpyroro Ilp-pacceaHHH H cocTannenu nporpaM

uu, HCnOnLayeMue na aaKnID'll!TenbHOM 3Tane o6paoOTKH 3KCnepHMeHTMLHbllC 

'AaHHUX, nonyqaeMUX on- &ne-MeTO'AHKOH. 

B paapa6oTaHHUX anropHTMax yqHTUBaIDTCfl CTaTHCTHqecKHe (J/nyKTya

nnn B qncne aaperncTpHpoBaHHUX qacTnn, norpemHocTH B onpe'AeneHHH 

KonnqecTBa BemecTBa B. MHWeHH H pa6oimx s@weKTHBHOCTeil ycTaHOBKH,a 

TaK~e KOHeqHoe yrnoBoe paapemeHHe cneKTpoMeTpa. 

BuqncnBHHue npu noMomu sTHX nporp~MM oneHKH napaMeTpOB xopomo 

cornacyIDTCH C pacqeTaMH no 'AHCnepCHOHHUM COOTHOill8HHflM, a TaKEe C 

'AaHHUMH EpyKXeBeHCKOH na6opaTOpHH, ,nonyieHHUMH B 'APYrOM 'AHanaaone 

sHeprun. 

3. Paapa6oTaHO H COS'AaHO MaTeMaTHqecKoe 06ecneqeHHe cHcTeMu 

perHCTpanuH, HaKonneHHH H aHanHaa 3KCnepHMBHTanbHUX 'AaHHUX Ha 6aae 

6ecwnnbMOBOro MHOroTpeKOBoro HCKpOBOrO cneKTpOMBTpa n 9BM B9CM-3M. 

XapaKTBPHUMH oco6eHHOCTflMH 3TOH CHCTeMU flBnfl~TCfl BUCOKaH HHTBH

CHBHOCTb BXO'AHOH HHWOPManHH, MHOrOKOMITOHBHTHOCTb 3KcnepHM6HTan:&HOll 

ycTaHOBKH, perHCTpanHH C06UTHll B ycnOBHHX 6onLillOll WOHOBOll aarpyaKH. 

9TH oco6eHHOCTH OKaaanHCL cymeCTBeHHUMH npH paapa60TK8 Bcex OCHOB

HUX KownoHeHT uaTeMaTnqecKoro 06ecneqeHHfl: nporpaMM wnnLTpanHn, 

cxaTHfl H aanHCH ~H{J/OpMannn Ha MarHHTHYID neHTYi nporpaMM KOHTpona 

annapaTypu, ynpa:anaromnx n cnyxe6Hb!X nporpaMM. 

PaccMaTpHBaeMaa cncTeMa ncnonbayeTca, Ha'lllHaa c I969 ro'Aa,B 
o /{o 3KCnepHlleHTax no pereHepaIU1H If - J' -M630HOB npH BHCOKHX sHeprHflX 

Ha CHHXpOTPOHe H~B9 (r.CepnyxoB). 
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4. Ilpe'A110XeHbl anropHTMbl H C08'AaHbl nporpaMMbl 'A11fl onpe'AeneHHH 

OCHOBHhIX xapa.KTepHCTl1K 6eC~1'111bMOBhIX 11CKpOBhIX cneKTpOMeTpOB. CpeAl1 

B08MO~HllX anropHTMOB 6WIH pea11H80BaHH Te, KOTOpble xopowo coqeTaJOTCfl 

c MeTOAOM r1106a1IbHOro OT6opa TOqeK, KOTOpblit Hcno1Ib80Ba11cH B nporpaM

Max aBTOMaTHqecKoro pacnoaHaBaHHH npHM0111'1HeHHHX TPGKOB. 

5. CoaAaHO MaTeMaTHqecKoe 06ecneqea11e KaHanoB ABYCTOPOHHeli 

CBH8Il 9BM, Ha 6aae KOTOPHX B muu1 6H11Il paapa60TaH~ Cl'ICTeMH c6opa, 

Ha1,on11eHl1fl l1 o6pa60TKl1 :rncnepHMGHTa1!bHHX AaHHHX. 

OCHOBHble peay11bTaTH AHCCepTan;HH ony61!11KOBaHbl B pa60Tax/2- 21/, 

'A01IO~eHbl Ha COBell(aHl111 no 11CKpOBblM KaMepaM B :Uy6He (1966 r.), Ha co

BemaHl111 no MaTeMaT11qec1tl1M MeTOAaM o6pa60TKl1 8KCnep11MeHTa1IbHHX AaH

HhIX B :Uy6He (1966, 1967, 1969 r.r.), Ha C11unoaHyMe no Pa'Al10811eKTPO

HHKe B Ilpare (!966 r.), npeACTaBHGHbl Ha XIY 11 XY MG~'AYHaPOAHblX KOH

~epeHl.(HflX no ~H811Ke BHCOKl1X aHepr11tt B Belie (1968 r.) 11 K11eBe (1970 

rOA), 11a11ara11HCb aBTOPOM B neKl.(HflX ill WKOHH' Wl18HKH ~Tl/l B Jlyre, 

I-it 11 rr-tt Me~'AYHapOAHhIX mKOJl no npHMeHeHHD 9BM B aKcnepHMeH

TMbHOH w11a11Ke B AnywTe (!968, 1970 r.r.), a TaK~e AOKHa'AHBMHCb Ha 

Me~yHapOAHblX KOH~epeHD;HflX no annapaType AHfl WH8HKl1 BHCOKHX aHepr11tt 

B CTSHWOP'Ae (1966 r.) H :Uy6He (1970 r.). 
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Bxo: 

BBO'A HCXO'AHhIX napa 
M8TPOB Cl1CT8Mli 

HacTpottKa nporpaMM, 
nonroTOBKa K pa6oT_e 

r - - Ilp-;;-rpa;M; - 1 
I I np11opHTeTa I 
I ( nepBHtmaa o6pa- I 

doTKa H HaKonne-
~ H!!./P9.P~a,!!l'I!!) _j 

r - - rrp-;;-r;a;r.;;; - 7 
I IT np11opHTeTa I 

(KOHTPOnJ, 8KCne~ 
L _p!!,M~H!.al ___ _J 

rrrpo;p~;a ... Hisie;o1
1 I np11op11TeTa (woHo

LB~a_s.!Y@q~- __ _J 

no c11rHany "BasoB" 

3anoMHHaHHe 
COCTOflHHfl SBM 

AHan11s npH~Ha 
npepaBaHHfl 

IlpepaBaro~aa npo
rpaMMa, COOTBeT
CTBYID~8.li npHqHHe 

npepaBaHHfl 

rilpo;p;u;a-'AHHiui-7 qecKoro ocTaHoBa i,_,,-,__ ________ __. 
L--1BM_ ____ _J 

PRC. I. OpraHH8~Hll nporpaMMHOrO o6ecneqeHl1fl 
npH pa6oTe SBM Ha JIHHHH c SKCnepH

MeHTanLHOtt annapaTypott. 

(BJIOKH, pa60TaID~e c 6JIOKHpOBKOH npepWlaHl1fl, 

noKasaaa cnnomHott JIHHHett). 
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