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1. BBE.QEHHE 

HecMOTpR Ha PRA HeacnapHMWX AOCTOHHCTB ~HnbMOBWX MeTOAOB 
perHcTpa~HH AaHHWX ~H3H4eCKHX 3KcnepHMeHTOB, cno*HOCTb H 
MHOrOCTyneH4aTOCTb npo~eCCOB o6pa6oTKH CHHMKOB, BeAy-He K AO
porOBH3He H aana3AWBaHH~ OKOH4aTenbHWX ~3H4eCKHX peaynbTaTOB, 
BW3WBa~T ace 6anbWHH HHTepec K TaKHM anbTepHaTHBHWM MeTOAaM 
nony4eHHR AaHHWX, KaK 6eC~HnbMOBWH TeneBH3HOHHWH CDeM HH~p
Ma~HH C TpeKOBWX KaMep. THnOM KaMep, HaH6onee nOAXOAR~M AnR 
npHMeHeHHR 3TOrO MeTOAa, RBnR~TCR HCKpQBWe H CTPHMepHWe KaMe
pw, OTnH4a~eCR OT ny3WpbKOBWX 3Ha4HTenbHO MeHbWHM ypOBHeM 
~Ha, OTCYTCTBHeM BTOPH4HWX B3aHMOAeHCTBHH H HanH4HeM nonea
HWX Co6WTHH nPH Ka*AOM cpa6aTWBaHHH KaMepw. 

BwcoKaR 4acTaTa cpa6aTwaaHHH BWABHraeT aa*HY~ npo6neMy 3~
~eKTHBHoro C*aTHR AaHHWX, AOCTaT04HO 6wCTporo, 4To6W BWnOnHHTb 
era B npo~ecce TeneBH3HOHHOrO CKaHHPOBaHHR H3o6pa*eHHR, H B TO 
*e BpeMR nanHOCTb~ COXpaHR~ero Hea6XOAHMY~ ~3H4eCKy~ HH~p
Ma~H~ BBHAY HeB03MO*HOCTH npOBeAeHHR npH 6eC~HnbMOBOM CDeMe 
nOBTOPHWX H3MepeHHH. 

Itt B OHRH 6wn paapa6oTaH npoeKT 6ec~HnbMOBOH cHcTeMw pe-
rHcTpa~HH H o6pa60TKH HH~OpMa~HH CO CTpHMepHOH KaMepw YCTa
HOBKH PHCK 121 .npH coaAaHHH 3TOH cHcTeMw wHpoKo Hcnonbay~TCR 
B03MO*HOCTH HaXOAR~eHCR B 3KcnnyaTa~HH C 1979 rOAa TeneBH3HOH
HOH CHCTeMW KOHTponR CTpHMepHOH KaMepw, COCTOR~eH H3 ABYX 
TeneBH3HOHHWX KaMep, CBR3aHHWX C 3BM 131• 3TO Aano B03MO*HOCTb 
3anHCaTb Ha MarHHTHy~ neHTY AOCTaT04HO npeACTaBHTenbHWH Ha6op 
peanbHWX O~H~pOBaHHWX C06WTHH, 4TO, B 4aCTHOCTH, n03BOnHnO 
paapa6oTaTb 6wcTpwe anropHTMW c*aTHR AaHHWX 6ec~HnbMoaoro 
CDeMa 141, npeAHa3Ha4eHHWe AnR peanHaa~HH B BHAe cne~HanbHOH 
annapaTypw C*aTHR AaHHWX /AC,Q/. B cHny *eCTKHX orpaHH4eHHH 
no CKOPOCTH pa60TW H AOnYCTHMWM HH~pMa~HOHHWM noTepRM, Ha
naraeMWX cne~H~KOH 6ec~HnbMoeoro CDeMa, AC.Q no norHKe caoeH 
pa60TW 3Ha4HTenbHO OTnH4aeTCR OT CeMeHCTBa XOPOWO H3BeCTHWX 
cne~npo~eccopoa, TaKHX, KaK BRUSH 151• nP3T 161 • SHP/71 H AP·. 
npeAHa3Ha4eHHWX AnR C*aTHR ~HnbMOBOH HH~pMa~HH. 

B HacTOR~ee apeMR a OHRH ycnewHo 3KcnnyaTHpyeTcR cHcTeMa 
H3MepeHHR CHHMKOB C MarHHTHOrO HCKpOBOrO cneKTpOMeTpa, pa6o
Ta ~aR B pe*HMe aBTOMaTH4eCKOrO On03HaBa~H~ H306pa*eHHH, npeA
Bap ,enbHOe C*aTHe HH~OpMa~~-tH B KOTOPOH ocy~eCTbnReTCR C no
MO~b~ cne~npo~eccopa SHp/81. SHP paa6HeaeT Ka*AWH KaAP Ha aT-
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AeflbH~e ~parMeHT~ - cnaHC~ H npOH3BOAHT 6~CTpoe OTCne*HBaHHe 
a Ka*AOM cnaHce nHHeHH~x TpeKoe~x 3neMeHTOB JnT3/. EcnH 4Hcno 
T04eKn, COCTaBnR~~HX nT3, npee~waeT SaAaHH~H nopor, TO HH~op
Ma~HR 06 3THX T04KaX SaMeHReTCR BCero Ha 5 4HCen /KOOPAHHaT~ 
~eHTpa TR*eCTH, HaKnOH, n H HAeHTH~HKaTOp npHHaAne*HOCTH K on
peAeneHHOMY TpeKy/. TaKoe c*aTHe HH~OpMa~HH npH npaeHnbHOH 
HacTpOHKe SHP noseonReT noTOM e~nonHHTb reoMeTpH4eCKY~ pe
KOHCTPYK~H~ H306pa*eHHR C SaAaHHOH T04HOCTb~. 

Xopowo pas&HTaR CHCTeMa HacTpoe4H~ napaMeTpoe noseonReT 
HcnonbsoeaTb SHP AnR o6pa6oTKH CHHMKOB c pasnH4H~MH Hso6pa
*eHHRMH WTpHXOBOrO THna /B TOM 4HCne H CHHMKOB C nys~pbKOB~X 
KaMep/, a AOCTaT04HO B~COKOe 6~CTPOAeHCTBHe /6+10 MKC Ha T04-
Ky, cM. /7/ I Aena~T enonHe ~enecoo6pasHOH M~cnb o npHMeHeHHH 
SHP AnA c*aTHR AaHH~x a CHCTeMax 6ec~HnbMoeoro CDeMa HH~p
Ma~HH CO CTPHMepH~X KaMep. 

TaKHM o6pa30M, ~enb~ HaCTOR~ero HCCneAOBaHHR RBHflOCb onpo-
6o&aHHe npo~eccopoe SHP H ACA npH c*aTHH peanbHOH HH~OpMa
~HH TaKOrO THna, a TaK*e B~pa60TKa KOflH4eCTBeHHWX KpHTepHeB 
Ka4eCTBa C*aTHR, n03BOflR~~HX CpaBHHTb pa60TY TaKoro YHHBep
canbHOrO cne~npo~eccopa, KaK SHP, c 6onee cKpoMH~M no eos
MO*HOCTRM, HO cne~HanbHO OpHeHTHpOBaHHWM Ha 6eC~HflbMOB~H CDeM, 
npo~eccopoM ACA. 

YKa*eM, 4TO c~ecTBY~T ABe eepcHH anropHTMOB ACA 14~ OAHa 
H3 KOTOpWX B~nonHReT OT60p T04eK B nT3 MeTOAOM Hanpa&neHHOrO 
noHcKa /4TO 6.nH*e K anropHTMY SHP, XOTR H HecKon.bKO npo~e/, 
a eTopaR, MeHee cnO*HaR, HO 6onee 6~cTpaR, AenaeT 3io 6es 
y4eTa HaKnOHa nT3. rnaBHOe OTflH4He o60HX eapHaHTOB ACA OT SHP 
COCTOHT B npHMeHeHHH npo~eAYPW 6~CTPOH flHtfeHHOH annpOKCHMa~HH 
nT3, noseonR~~eH sHa4HTenbHO yeenH4HTb AflHHY cnaHcoe 6es no
TepH T04HOCTH /H COOTBeTCTBeHHO, K03~~H~HeHT C*aTHR/, H B sa
nOMHHaHHH KOOPAHHaT HeKnaccH~H~HpOBaHHWX. T04eK, He06XOAHMOM 
AflR COKpa~eHHR HH~OpMa~HOHH~X noTepb. 

npH cpaeHeHHH HCnonbsoeancR eTopoH, 6onee npocToi1 eapHaHT 
ACA. HccneAoBaHHe HOCHno npeAeapHTenbHWH xapaKTep H no3TOMY 
npOBOAHflOCb Ha cpaBHHTenbHO He6onbWOH CTaTHCTHKe /HeCKOflbKO 
AeCRTKOB Ka~OB/ C nOMO~b~ nporpaMMHWX HMHTaTOpOB o60HX cne~
npo~eCCOpOB 8•4/, noseonR~HX nerKo MeHRTb HaCTpoe4H~e napa
MeTpbl. 

B npo~ecce HccneAOBaHHR 6~nH HaHAeH~ npocTble xapaKTepHCTH
KH Ka4ecTea pa6oTbl cne~npo~eccopoe o6oHx THnoe, onpeAenR~~He 
BenH4HHY cmaTHR H AOnycKaeM~H ypo&eHb HH~pMa~HOHHbiX noTepb, 
H npoBeAeHa HaCTpOHKa napaMeTpOB, onTHMaflbHaR C T04KH 3peHHR 
3THX KpHTepHeB. 

PesynbTaT~ onpo6oeaHHR Ha peanbHOM MaTepHane 6ec~HnbMoeoro 
CDeMa AaHHbiX co cTpHMepHOH KaMepw ycTaHOBKH PHCK noKaaanH,4To 
npo~eccop~ o60HX THnoe MoryT 6~Tb c ycnexoM HCnonbaoeaHw, a 
peaynbTaT~ HX pa60Tbl cpaBHHM~ no Bbl6paHHbiM nOKa3aTenRM. 
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· 2. XAPAKTEPHCTHKH H306P~EHHR H KA4ECTBO CIATHR 

npH 6eC~HflbMOBOM TeneBH3HOHHOM CDeMe Ka*AOe H3 HeCKOflbKHX 
/AO BOCbMH/ H306pa*eHHH, npeACTaBnR~HX KaKOH-TO y4aCTOK CTpH
MepHOH KaMepw B BHAe paCTpa 218 x2 9,KOAHPY8TCR no CKaH-nHHHAM 
rpynnaMH KOOPAHHaT (j; Xt ,X2 , ••• Xmj , rAe J•1,512 , - HOMep 
CKaH-nHHHH, a 'xk- KOOPAHHaTW OTC4eTOB BAOflb Hee, HX 4HCnO mj 
orpaHH48HO: 0 s,m j S,15 ). 
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PHc.l 

KaK BHAHO H3 PHC. 1, npeACTa&nR~ero pesynbTaT~ 6ec~HnbMOBOH 
perHcTpa~HH co6~THR y4acTKa cTpHMepHOH KaMepbl ycTaHOBKH PHCK, 
COA8P*a~ero MHWeHb, OCHOBH~e OjflH4HR OT aHanorH4HOro ~HflbMOBO
ro npeACTaeneHHR C06~THH B nya~pbKOBWX KaMepax COCTORT B 3Ha-
4HT8flbHO MeHbWeM 4HCne T04eK H306pameHHR /1+2 T~C./ H YPOBHe 
~OHa: HeT TpeKOB OT HenpOB3aHMOAeHCTBOBaBWHX nepBH4HbiX H BTO
PH4H~X 4aCTH~, OTCYTCTBY~T TpeKH B o6naCTH MHWeHH. CaMH CTpH
MepH~e TpeKH, eCnH paCCMaTpHBaTb HX KaK CBR3aHH~e MHOmeCTBa 
OTC4eTHbiX T04eK, 0TflH4a~TCR OT nys~pbKOBWX 6onbWHM AHana30HOM 
AflHH npo6enoe B HHX, npH4eM 3Ta HH~OpMa~HR 0 pacnpeAeneHHH 
AflHH npo6enoe H cryCTKOB OTC4eTOB Me*AY HHMH BO MHOrHX 3KCne
PHMeHTaX RBflReTCR BeCbMa 3Ha4HMOH, TaK KaK nOSBOnReT O~eHHTb 
nepBH4HY~ HOHH3a~H~ 4aCTH~/g/ H n03TOMY AOflmHa 6b1Tb COXpaHeHa 
npH o6pa6oTKe. KpoMe Toro, Ha 6onbWHHCTBe npoeK~HH, He coAep
ma~Hx H306pameHHR 06naCTH B3aHMOAeHCTBHR, KpHBH3Ha TpeKOB Ma
na, 4TO o6ecne4HBaeT BbiCOKy~ T04HOCTb HX flHHeHHOH annpOKCHMa-

' ~HH Ha y4aCTKaX 3Ha4HTenbHOH AflHHbl /ennOTb AO 64 CKaH-nHHHH/. 
lKameM e~e. 4TO cKopocTb pa6oTbl cne~npo~eccopa onpeAenReT

cR &peMeHeM cKaHHpoeaHHR H3o6pameHHR Ha MHWeHH TB KaMepbl H co-
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cTaanReT He 6onee 65 Me Ha KaAP· AnR cpaaHeHHR pa6oT~ cne~
npo~eccopoa pasH~x THnoa Tpe6oaanocb a~6paTb TaKHe 4HcneHH~e 
xapaKTepHCTHKH Ka4eCTBa HX pa6oT~, KOTOp~e n03BO~RnH 6~ O~e
HHTb KaK BenH4HHY cmaTHR, TaK H AOnyCTHM~H MHHHMYM nOTepb ~-
3H4eCKOH HH$QpMa~HH, He npOBOAR npH 3TOM CflHWKOM rpoM03AKHX 
B~4HcneHHH /BPOAe nonHoro pacnosHaaaHHR acex TpeKoa co6~THR/. 

3Ta 3aAa4a AOnOnHHTenbHO ycnOmHRnaCb H3-3a pa3HH~~ B KOAH
pOBKe B~XOAH~X AaHH~X cne~npo~eccopoa, B~3BaHHOH pa3nH4HeM 
38M, npHHHMa~Hx 3TH AaHH~e. 

M~ ocTaHOBHMCR Ha cneAY~~HX Tpex xapaKTepHCTHKax: 
1. Ko3~H~HeHT cmaTHR 

NsuwNsc 
P•· •A, 

NL 

rAe NSUM - 4HCno T04eK Ha HCXOAHOM H306pameHHH; Nsc- 4HCnO 
flHHHH CKaHHPOBaHHR; NL - 4HCflO flHHeHHbiX TpeK-3neMeHTOB, Bbi
AaBaeM~X cne~npo~eccopoM nocne cmaTHR; A- K03~H~HeHT, Y4H
TbiBa~utHH COOTHOWeHHe KOAHPOBOK Ha BXOAe H B~XOAe cne~nP04eC
copa. 

2. U- CpeAHeKBaApaTH4HOe OTKnOHeHHe T04eK BCeX flT3 OT an
npOKCHMHpy~~HX HX npRM~X, ycpeAHeHHOe no BCeM cnaHCaM. 

3. NNOID - 4Hcno HeHAeHTH<IlH~HpoaaHH~x T04eK /He OTHeceHHbiX 
HH K OAHOMY H3 flT3/. 

4To6~ y4eCTb cne~H<IlHKY cne4nP04eccopa AC~, <llHKCHPY~~ero 
KOOPAHHaT~ acex NNOID HeKnaccH<IlH4HPOBaHH~x T04eK, AnR AC~ 
AOnOnHHTenbHO B~4HCnRnCR K03~H4HeHT cmaTHR 

NsuM +Nsc 
Pl =A - ~.P. 

NL + NNOID 
KpoMe Toro, 4T06~ y4eCTb, HacKonbKO xopowo anropHTM~ Toro HnH 
HHoro cne~npo4eccopa nosaonR~T paspewHTb TPYAH~e cny4aH npo
cnemHBaHHR nHHeHH~x y4aCTKOB 4epes 6onbWHe pasp~a~ HnH nepece-
4eHHR TpeKOB nOA Man~MH yrnaMH, 6~nH B~6paH~ HMeHHO TaKHe 
11TPYAH~e 11 y4aCTKH H3o6pameHHR H AnR o6oHx cne4npo4eccopoa 
HanHcaH~ cne4HanbH~e nporpaMM~ peKOHCTPYK4HH AaHH~x nocne cma
THR H HX npeACTaBneHHR Ha WHPOKOH ne4aTH. 

3. 8~60P OnT~MAflbHOfO HA60PA nAPAMETPOB 

YnpaanR~He napaMeTp~ AnR pasH~x THnoa cne~npo4eccopoa pas
nH4H~ H AOnmH~ nOA6HpaTbCR B COOTBeTCTBHH CO CTaTHCTH4eCKHM 
xapaKTepoM o6pa6aT~aaeMoro MaTepHana TaK, 4To6~ npH saAaHH~x 
OrpaHH4eH~RX Ha BpeMR pa60T~, T04HOCTb annpOKCHMa4HH H BenH-
4HHy NNoro- MaccHBa HeHAeHTH<IlH~HpoaaHH~x To4eK o6ecne4HTb 
MaKCHMYM P H HaHMeHbwee a. M~ He KacaeMCR 3AeCb MHOrHX AO
nonHHTenbH~X orpaHH4eHHH /TaKHX, HanpHMep, KaK nonH~H 3anpeT 

4 ~ 
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HnH Tpe6oaaHHe MHHHManbHOCTH 4Hcna cny4aea nepenonHeHHR pa6o-
4HX 6y(jlepoa/, TaK KaK OHH He RanR~TCR cy~eCT8eHH~MH HflH MOryT 
6~Tb yCTpaHeH~. 

~nR opraHH3a4HH noHcKa 6wnH y4TeH~ KaK on~T napaMeTpH3a-
4HH SHP npH o6pa6oTKe <llHnbMOBOH HH(jlopMa4HH, TaK H HeKoTo~~e 
TeopeTH4ecKHe 04eHKH onTHManbH~x 3Ha4eHHH napaMeTpoa ACA 4'. 
3TO n03aOnHnO a~AenHTb rpynny OCHOaH~X napaMeTpoa, 3aAaTb HX 
cTapToawe aenH4HH~ H onpeAenHTb AnR KamAoro napaMeTpa 2+3 3Ha-
4eHHR a HeKOTOpOH AOnyCTHMOH OKpeCTHOCTH. nocne MHOrOKpaTHOH 
o6pa6oTKH He6onbWOH nOA60pKH peanbH~X AaHH~X C CaM~MH pa3H~MH 
xapaKTepHCTHKaMH OKOH4aTenbH~H a~6op napaMeTpOB 6~n CAenaH 
c noM~b~ rHcTorpaMM, nony4eHH~x no aceMy Ha6opy AaHHWX. 

KoHKpeTH~e noRcHeHHR AnR KamAoro H3 cne4npo4eccopoa Tpe-
6y~T 6onee nOAP06Horo OOHCaHHR anropHTMOa HX pa6oTW H HCnOnb-
3yeM~X napaMeTpOB HaCTPOHKH. 

3.1. napaMeTp~ SHP 171 

PaccMaTpHaaR SHP KaK npH6op, npeo6pasy~HH axOAHOH Mac
CHa T04eK TeKy~ero cnaHca a Ha6op flT3, BWAenHM a 3TOM npo4ecce 
3 3Tana, Ha KOTOp~X nocneAOaaTenbHO o6pa3y~TCR! 1/ 6aHK O~Aenb
H~X T04eK; 2/ 6aHK nap; 3/ TpeK-6aHK. 

TpeK-6aHK, coAep*a~HH n T04eK npH n, npeawwa~eM nopor T; 
onpeAenReTCR KaK flT3 H nepeAaeTCR Ha B~XOA 8 aHAe nRTH 4H-
cen: 

X, Y - KOOPAHHaT~ 4eHTpa TRmeCTH TpeK-3neMeHTOa /T3/; 
SLOPE - HaKnoH T3, TO ecTb TaHreHc yrna flT3 H ocH a6c4Hcc; 

n - 4Hcno T04eK T3; 
I - HAeHTH<IlHKaTop npHHaAnemHOCTH T3 K onpeAeneHHOMy 

TpeKy. i 

TpH napaMeTpa: f /anepTypa, onpeAenR~~aR WHPHHY AOpOmKH, 
a KOTOpoH npOHCXOAHT OOHCK 104KH Ha cneAY~eH CKaH-nHHHH/, 
SLOPE H Lmax /MaKCHManbHO AOnycTHM~H pa3p~a, OTAenR~H~ 
nocneAH~ T04Ky 6aHKa OT 04epeA~OH T04KH - KaHAHAaTa AnR aKn~-
4eHHR a 3TOT 6aHK/ onpeAenR~TCR no-pa3HOMY Ha Tpex 3Tanax pa-
60T~ SHP. Ha nepaoM 3Tane t onpeAenReTCR KaK KoHcTaHTa, a 
AanbHeHWeM a~4HCnReTCR a saaHCHMOCTH OT TeKyutero 3Ha4eHHR ~
pa3HOCTH Me*AY HOMepOM TeKy~eH CKaH-nHHHH H TOM, Ha KOTOpOH 
HaXOAHTCR Y BANK COr naCHO (jlopMyne 

t •·(SLOPE/FAT + DTP) .~ + C, 

rAe FAT, DTP H C- acnoMoraTenbH~e ynpasnR~He napaMeTp~. 
L mu saAaeTCR Ha KamAOM 3Tane caoeH KOHCTaHTOH: NSLl, NSL2 , 
NSL3. 
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SLOPE AnA paanH4H~x 3Tanoe onpeAenAeTCA OTAenbH~MH $0pMyna-
MH: a/ e RJI)D"'ecce acco1.1Ha"'HH 11 T04Ka K T04Ke'' 3Ha4eHHe SLOPE 1 
onpeAenAeTcA KaK (Yupn- YBANK )/ d : 6/ e npo1.1ecce aHanHaa 
6aHKa nap SLOPE2 onpeAenAeTcA ycpeAHeHHeM CTaporo H Hoeoro 
HaKnoHa c paeH~MH eecaMH SLOPE2 ... (SLOPEl + (Yupo- YBAN~/l\)12: 
e/ e cny4ae, KOrAa n >3, ycpeAHeHHe HaKnoHoe HAeT c eecoM 3/4 
A~ cTaporo H 1/4 AnA Hoeoro HaKnoHa. 
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Hy*HO yKasaTb, 4TO SHP AOnycKaeT npHH~HnHanbHY~ aosMo*

HOCTb aAaOTH8HOrO H3MeHeHHR OT cnaHca K cnaHCY OCH08HWX na
paMeTp08, TaKHX, KaK AnHHa cnaHca N HnH nopor T, 8 sa8HCHMo
CTH OT nony4eHHWX 8 npeAWAYIJ4eM cnaHce 3Ha4eHHH n, SLOPE H t. 
3TH 6oraTwe 803MO*HOCTH Aena~T SHP Heo6w4aHHO. rH6KHM npH-
6opoM. C T04KH 3peHHR nOBWWeHHR K03~H~HeHTa C*aTHR HaH60nee 
cyl.lleCT8eHHWM napaMeTpoM SHP R8nReTcR AnHHa cnaHca N. 0AHaKo, 
nOCKOnbKY C pOCTOM N pacTeT H OWH6Ka u·, He06XOAHMO TIJ48TenbHO 
nOA6HpaTb H OCTanbHWe napaMeTpw, o6ner48~1J4He nOHCK 6nH3KHX 
T04eK H o6ecne4H88~1.11He HaHny4wee COOT8eTCTBHe M~AY TpeKaMH 
HCXOAHOrO H306pa*eHHR H HaHAeHHWMH flT3 /TO eCTb yMeHbWeHHe u 

H N60ID I. 
AnR npeA8apHTenbHoro 8w6opa napaMeTpo8 SHP 6wnH Hcnonb-

308aHw 10 K8AP08 pa3nH4HOH KOH~Hrypa~HH, 8 TOM 4HCne H H30-
6pa*eHHe, npeACTa8neHHOe Ha ~· nocne nepe6opa c waroM 3 
8cex 8apHaHT08 AnHHW cnaHca ~a3 AO N=27 /nep8WH 8apHaHT 
npeACTa8neH Ha pHC. 2, rAe K8*AWH flT3 .0603H84eH ~H~POH - 4HC-

noM T04eK 8 HeM/ 6wn nocTpoeH rpa~HK sa8HCHMOCTH u oT N /pHc.3/, 
nOK8388WHH, 4TO npH pa3yMHOM OrpaHH4eHHH q ~10 OTC4eTHWX ~ 
HH~ AOn*HO 6wTb 8w6paHo N -16 HnH 21. BapHa~HH ocTanbHWX na
paMeTpoa nosaonHnH 8w6paTb HX onTHManbHWH Ha6op, nepe4HcneH-
HWH Ha pHc.4. 0KOH4aTenbHOe peweHHe 80npoca o aw6ope onTHManb
Horo 3Ha4eHHR N ·16 6wno CAenaHo no rHcTorpaMMaM aenH4HH 
p,u H NNOID /CM. PHC.4/, nony4eHHWM no 8CeMY Ha6opy H3o6pa-
*eHHH. 

/4/ 
3.2. napaMeTpw ACA 

npH OnHC8HHH ACA MW 6yAeM npHAeP*H88TbCR TepMHHOnorHH<H 
o603H84eHHH npoeKTa/l/, cornaCHO KOTOpWM, 8 48CTHOCTH, KOOPAH
HaTa K8Apa no OCH a6C~HCC, HAYU4eH nonepeK Hanpa8neHHR CK8HH
p08aHHR, 0603Ha4aeTCR KaK j - HOMep CKaH-nHHHH (j=1,5t2), a KO
OPAHH8Ta 8AOnb CKaH nHHHH- 4epe3 X. 

B oTnH4He oT SHP, rAe c*aTHe 3aKaH4H8aeTcR oT6opOM T04eK 
8 flT3 H 8WAa4eH KpaTKHX AaHHWX o HHX, npH pa6oTe ACA 3Tan bT-
6opa T04eK reHepHpyeT OAHOMepHWe MaCCH8W-8eKTOpW, KOTOpwe MO
ryT 8Kn~4aTb HeCKOnbKO flT3, H OTAeneH OT 8TOporo 3Tana, ocy-
1J4eCT8nR~ero C06CT8eHHOe C*aTHe MeTOAOM KyC04HO-nHHeHHOH an
npOKCHMa~HH BeKTOpOB C 38A8HHOH T04HOCTb~. 

6YAY4H OpHeHTHp088HHWM Ha cne~H~HKY 6ec~HnbMOBOrO CDeMa 
/cpa8HHTenbHO Manoe 4HCnO T04eK Ha KaApe, ManwH ~OH, He 6o
nee 15 T04eK Ha OAHY cKaH-nHHH~ H T.A./, ACA c caMoro Ha4ana 
paccMaTpH8aeT MaCCH8 X-KOOPAHHaT 8CeX T04eK AaHHOro cnaHCa 
KaK Ha6op BeKTOp08, Ka*AaR H3 KOMnOHeHT KOTOpWX COOT8eTCT8yeT 
OTC4eTy Ha OAHOH H3 CKaH-nHHHH H BW6HpaeTCR B nopRAKe CKaHH-
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p08aHHR. 8 OTCyTCTBHe WYM08WX T04eK H npo6en08 Ha TpeKaX 3TH 
BeKTOPW COCTORnH 6w H3 4aCTeH TpeKOB, npHXOARIJ4HXCR Ha AaHHWH 
cnaHC, HnH H3 HX ~parMeHTOB Me~AY B03MO*HWMH nepeCe4eHHRMH. 

HeH36e*Hwe Ha peanbHWX TpeKax npo6enw H wyMoawe T04KH swsw
aa~T HapyweHHe COOTBeTCTBHA OTC4eT08 H ~parMeHT08 TpeKOB H 
n03TOMY Tpe6y~T npoBeAeHHA cne~HanbHOH COpTHpOBKH AnA BOCCTa
H08neHHR HX ecTeCTBeHHOrO nopAAKa. 3Ta COpTHpOBKa H npOBOAHTCR 
Ha nepBOM 3Tane nyTeM TaKOrO nepeMe1J4eHHR OAHOHMeHHWX KOMnOHeHT 
BeKTOpOB B npeAenax OAHOH CKaH-nHHHH, KOTOpoe BOCCTaHaBnH&aeT 
HX CBR3HOCTb, TO eCTb 6nH30CTb no X K T04KaM, ne*aiJ4HM Ha npe
AWAYIJ4HX CKaH-nHHHAX. 

KaK Y*e ynOMHHanocb, npoaepKa Ha 6nH30CTb npH oT6ope T04eK 
a ACA ocy1J4eCTBnAeTcA 6onee npoCTWM, 4eM a SHP, cnoco6oM 6es 
HCnOnb30BaHHA TeKy1.11ero HaKnoHa TpeK-3neMeHTOB. AnepTypa BW4HC
nAeTCR no ~OpMyne t •· tO +tt\ • L, rAe tO H Et\ BW6Hpa10TCA B COOT
BeTCTBHH CO CpeAHeKBaApaTH4HWM pa36pOCOM TpeKOB H HX MaKCHManb
HO B03MO*HWM HaKnoHOM /o6w4HO 45° /,a L- TeKy1J4aA senH4HHa 
pa3pb1Ba, TO eCTb 4HCnO CKaH-nHHHH, Ha KOTOPWX He HawnOCb T04eK 
B KOPHAOpe (X BANK -t, XBANK+ t ). AHanorH4HO SHP npH L~,Lmax 
npocne*HBaHHe o6pwsaeTcA, a 3neMeHTW c AnHHOH, MeHbWeH nopo
ra T, nepeAaiOTCR a MaccHB wyMoswx H HeHAeHTH~H~HposaHHWX To-
4eK. 

npH TaKOH opraHH3a~HH npocne*HBaHHR B OAHOM BeKTOpe MOryT 
OKa3aTbCR T04KH HeCKOnbKHX ~parMeHTOB pa3HWX TpeKOB nH60 OA
HOro TpeKa 60nbWOH KpHBH3HW. no3TOMy Ha BTOpOM 3Tane C*8THR 
C nOMOIJ4biO cepHH nposepOK npOH3BOAHTCA pa36HeHHe 8eKTOpa Ha 
flT3, see T04KH Ka*AOro H3 KOTOpWX yMeiJ4aiOTC~ BHYTPH npAMOnH
HeHHOH nonocw WHPHHOH 28. 04eBHAHO, 4TO AnHHW 3THX flT3 He 6y
AYT scerAa pasHw AnHHe cnaHca N, a MoryT 6wTb pa3nH4HbiMH a 3a
BHCHMOCTH OT B3aHMHOrO pacnono*eHHR KpHBH3HW H 4HCna TpeKOB. 

KOAHPOBKa BWXOAHWX AaHHWX ACA, cooTBeTCTBYI0114HX OAHOMY flT3, 
COCTOHT H3 WeCTH 4HCen: ig , iF - HOMepa CKaH-nHHHH, Ha KOTO
PWX HaXOAATCA Ha4anbHaA H KOHe4HaR T04KH flT3; X8 - KOOPAHHaTa 
Ha4anbHOH T04KH; dx - o61J4HH npHpOCT no x ; Nz- 4Hcno Hyneswx 
OTC4eTOB 8 AaHHOM flT3; NB- 4HCnO cryCTKOB, TO eCTb rpynn HAY
IIIHX nOAPAA HeHyneBWX OTC4eTOB. 

KpoMe Toro, BWXOAHWe AaHHwe ACA coAeP*aT MaCCHB HeHAeHTH
~H~HposaHHWX H WYMOBWX T04eK 8 BHAe nocneAOBaTenbHOCTH nap 
I h , xk ; k=r.R'"Nom I. 

• npH noA6ope napaMeTpos npe*Ae scero 6wna ycTaHo8neHa cHnb
HaA 3aBHCHMOCTb U OT T04HOCTH annpOKCHM8~HH 8 /eM. PHC.5/, 
n03BOnHBWaA sw6paTb B Ka4eCTBe OnTHManbHOrO 3H84eHHR ~X
eAHHH~ OTC4eTa. liJ4aTenbHO 6wno HCCneA08aHO BnHRHHe Ha p , u H 
NNOID ocTanbHWX napaMeTpos ACA: t 0 , Et\ , Lmax H T, 4TO 
no3•onHnO HaHTH HX onTHManbHWH Ha6op, npHBeAeHHWH Ha PHC.6, 
rAe H3o6pa*eHw rHCTorpaMMW senH4HH p , P 1 , u H NNOID """"il'i»1"Ta
KOM ew6ope napaMeTpos. 
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5 PHc.5 

npHMepw rHcTorpaMM AnR 8apHaHT08 HeKoTopwx napaMeTpoa AaHw 
Ha pHC,] H !• 

4, OCHOBH~E PE3YnbTAT~ H B~BO~ 

Pe3ynbTaTw c*aTHR AaHHWX 6ec~HnbMOaoro CDeMa co CTPHMepHoH 
KaMepw ycTaH08KH PHCK, npeACTaaneHHWe Ha rHCTorpaMMax pHc.4, 
6-8, noKa3W8a~T 1 4TO npeAnO*eHHWe KpHTepHH Ka4eCTBa C*aTHR 
noiaonHnH 8W6paTb OnTHManbHWe C T04KH 3peHHR npHHRTWX KpHTe
pHeB 3Ha4eHHR ynpa8nR~HX napaMeTpoa cne~npo~eccopo8. AnR ny~
weH o~eHKH Ka4eCT8a pa6oTw SHP 6wno awnonHeHo aoccTaHoane
HHe AaHHWX C*aTHR KaApa C ~~ npH KOTOpOM Ka*AWH nT3 3aMe
HRnCR Ha nocneA08aTenbHOCTb H3 n T04eK, pa3Me~eHHWX OKOnO 
~eHTpa TR*eCTH nT3 8 COOT8eTCTBHH C HaKnOHOM 3TOrO TpeK-3ne
MeHTa, PesynbTaTW 80CCTaH08neHHR 1 npeACTaBneHHWe Ha pHc.9, 
noKa3W8a~T ero XOpowee COOT8eTCT8He C HCXOAHWM H306pa*eHHeM, 
Hc4e3H08eHHe A8YX TpeK08 8Bepxy B ~eHTpe KaApa 8W38aHO HX 6onb
WHM HaKnoHoM, npeawwa~HM 60~ BoccTaHo8neHHe KpecT08 He npOH3-
80AHnocb, TaK KaK npeAnonaraeTcR HX OTAenbHaR o6pa6oTKa 141. 

8Kn~4eHHe 8 awxoAHwe AaHHwe AC~ MaccH8a HeHAeHTH~H~HpoaaH
HWX T04eK npHBOAHT K CHH*eHH~ K03~~H~HeHTa C*aTHR AO Pt ,KO
TOPWH Ha 20-30% MeHbwe p. 

MO*HO OTMeTHTb 3Ha4HTenbHY~ ycTOH4HBOCTb onTHManbHoro Ha6o
pa napaMeTpoa AC~ K He6onbWHM 8apHa~HRM OTAenbHWX napaMeTpo8, 
8 4aCTHOCTH, nepexoA oT AnHHW cnaHca N=64 K N-32,03Ha4a~~HH 
3Ha4HTenbHy~ 3KOHOMH~ annapaTypw, yMeHbWaeT K03~H~HeHT C*a
THR P1 8cero Ha 12%. 
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PHc.9 

EcnH cpaaHHBaTb xapaKTepHCTHKH pa6oTw SHP H ACA, TO MO*HO 
CAenaTb BWBOA, 4TO o6a npo~eccopa noaaonR~T o6pa6aTweaTb 
peanbHyQ HH~pMa~H~ 6eC~HnbMOBOrO C~eMa, AOCTHraR npHMepHO 
OAHHaKOBWX peaynbTaTOB no K03~H~HeHTY C*aTHR p. 

8 C8R3H C TeM, 4TO HCCneAOBaHHe npOBOAHnOCb Ha nporpaMMHWX 
HMHTaTopax npo~eccopoa, peanHaoaaHHWX Ha 38M paaHwx Knaccoa, 
CpaBHeHHe CKOpOCTHWX XapaKTepHCTHK o6pa60TKH He npoBOAHnOCb. 

AaTopw npHHOCRT cao~ rny6oKy~ 6naroAaPHOCTb H.H.roeopyHy 
3a OOCTaHOBKy 3aAa4H, OOCTORHHOe BHHMaHHe H OOAAeP*KY B pa6o
Te, H.A.AHKycapy 3a none3HWe COBeTW H COAeHCTBHe OAHOMy H3 
aBTOpOB B XOAe ewnonHeHHR 3TOH pa60TW. 
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