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npe~My~ec TBa $OpM~poBaTeneH B ~Aeoc~rHanOB Ha npH60pax C 3apR
AO BOH CB R 3b~ /nsc/ no cpaBHeHH~ C BaKYYMH~MH TeneBH3HOHH~M~ ne
peAa~~HM~ Tpy6KaM~ /4H~poBoe ynpaBneH~e, ~ec TK~H reoMeTpH4ecKHH 
paCTp 4YBcTBHTenbH~x aneMeHTOB H AP ./ npHBneKa~T BHHMaHHe pa3pa
60 T4HKOB ~3MepHTenbHWX CHCTeM. ~H3H4ecK~e npHH4Hn~ pa6oTw,TexHo
nor~R ~3rOTOBneHHR H Bonpocbl npHMeHeHHR cBeTo4YBcTBHTenb Hwx 
npH6opoB C 3apRAoBoH CBR3b~ AOCTaT04HO xopowo paCCMOTpeH~ C Ka
4ecTBeHHoH CTOPOHbI B MOHo r paqJHR X 1 1.21 , HO x apaKTepHCTHKH KOHK
pe THblX n pH6opO B B H3Me pl1Tenb HbiX C~CTeMax, oco6eHHO B 06n aCTI1 
noporoBoH 4YBCTBHTenbHOCT~, Tpe6Y~T T~aTenbHoro H3Y4eHHR. 

H H~e np~ BoAR TC R pe3ynbTaTw HccneAoBaHHR xapaKTepHc THK nHHeH
HWX 4>oT04Y BCTB HT enbHbiX cxeM C 3apRAOBOH CBR3blO /Jl~C3C/ THna 
K1200un2 /3/. necsc . 4aCTO Ha3~BaeMbie B nHTepaT y pe n3C-nHHeHKaMH, 
npeAHa3Ha4eH~ AnR H3MepeHHR H o6pa6oTKH KOOPAHHaT 0AHOMepHWX 
H306pd~eHHH OCBe~eHHWX 06"be KTO B. TaKHMH 06"beKTaMH Mo rYT 6blTb, 
HanpHMep, onTH4ecKHe cneK Tpbl, H306pa~eHHR TpeKOB 4aCTH4 Ha ~OTO

nneHKe , rpa~H4eCKHe H TeKcTOB~e MaTepHanw H APyrHe onTH4eCKH 
KOHTpaC THbie 06"beKTbl. 4T06~ 06pa6aTbiBaTb C nOMO~b~ Jl~C3C AByX
MepH~e ~306pa~eH~R, Heo6xOAHMO npHMeHHTb Mex a HH 4eC KOe CKaHl1pO
BaHl1e B nnOCKOC TH H306pa~eHHR 0 6beKT a. 

neC3C K1200un2 COAep >KHT 2048 CBeT04 YBC TBH TenbHbiX aneMeHTOB
~OTOAHOAOB H AB a cABHrOBblx Tpex¢a3Hblx TpaHcnopTHblX n3C-perHCTpa 
C nOBepx Hoc THbiM Ka HanOM. Ka*AblH ~ 3 pe r HC TpOB HMeeT co6CTBeHH~e 
BblxoAH~e YCTpOHC TBa, a TaK*e paSAen bHble BxoAHble YCTpOHCTBa AnR 
BBoAa aHanorO BOH I1 H¢opMa4~~, Han pl1Mep, ~OHOBoro 3apRAa. 48 CBeTO-
4YBCT BH TenbH~X aneMe HTOB MH K pocxeM~ 3aKp~T~ Henp03pa4H~M cnoeM 
an lOMH HHR H c n YMlaT AnR OTC4eTa y pOBHR "4epHoro" B CT pO Ke. Ka*AbIH 
H3 TpaHcnopTHWX per~CTpOB ~MeeT AononHHTenbHO no 8 CABHrOB~X 
aneMeHTOB , CHrHa n C KOTOpWX HeceT HH~opMa4Hlo 06 ypOBHe 3anonHe
HHR perHC Tpa CA BHra TeMHOB bi M 3apRAoM. 

~cn~TaHHR K120 0un2 npoBoA~nHcb B TeneBH3HOHHOH KaMepe, KOH
CT PY K4HR KOTOPOH o6ecne 4 ~ B aeT MHHHManbH~H ypOBeHb nOMex. YnpaB
neHHe nOTeH~H anaMH 3neK TpOAOB n¢C3C ocy~ecTBnRnOCb C nOMO~b~ 
npeo6pa30BaTeneH YPO BHR TTJl-110n THna K170An3. nynbCa4H~ HanpR
*eHHR nHTaHHR c xe Mbl yn paBne H~R JloC3C He npeBblwanH 0,2 MB . Bbl
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1. 3flEKTPM4ECKM~ PEXMM PAGOT~ fl~C3C 

Mcn~TaH~A 10 n~HeeK T~na K1200Ufl2 nOKa3an~, 4TO B~COK~~ ypo
BeHb ~MnynbcH~x HanpA*eH~ ~ MO*HO YCTaH06~Tb oA~Ha KOB~M AnA Bcex 
Tpex $ a 3, 3aT60p06 pa 3pewe H ~A o60~x per~cT p06 , 3aTBo pa Ha Ko nne 
H~H, 3aTBopa TpaH3~cTopa c6poca ~ BxoAHoro A~OAu. np~ nOTeH~~a
ne nOAnO*K~ +15 B 3Ha4eH~e Ha n pRme HHR H~ 3 Koro y pOBHA paB HO Hyn~, 

a BblcO Ko ro /HanpH*eH~e n~Ta H ~ H npeo6pa 30B aTCJ1e~ YPOBHH/ + 10 , 7i.. 
i..1 ,2 B, n p~ ~ 3MeHeH~~ B~COKoro ypO BHA B 3T ~X n peAcnax pe3YJ1 b T ~

pYD~aA He3$~eKT~BHoCTb ne pe Ho ca M~ HHMBnbHa ~ npuKTM4~CKH He ~3 

Me HHe TCA. 
Bxog Hoe yC T PO~ CTBO Ka *Aoro TpaHcno pTHoro pcrHCTpa COC TOH T ~3 

BXOAHor o AHOAa ~ AByX 3aTBo pOB. np t.'! ~1 11 *l"K~~~ ~J,lpflAa no Me TOAY 
yp a6 H~BaH~ H nOTeH~~an06 BeJ1H4 ~1Ha BXOAHoru (.HrHdn.1 npl~Gopa n~H e I1

HO 3a6~CHT OT pa3HocT~ nOTeH4HanoB MC*AY FlXO/\I It.IMH 3a TBopaMH. np~ 

H a n pH*eH~~ Ha nepBOM BXOAHOM 3aTBOpc +7 B KOOctJ(lll1 ~ H CIIT II l.! pCAa 4~ 

n<llC3C C BxoAa 3neKTpl14ecKoilt I1H)KeK4I1H Hd BbIXU/1 AJ1n 11cnbiTaH I-lbiX 
n HHee K HaXOAH TCR B A~ana30He 0,2~0,5. 

BblxoAHoe YCTPOiltC TBO KalKAoro per~CTpa COCTO~T 1'13 BblXOAlor 
3aTBopa H AeTeKT~ py~~e ro Y3na , c oeA~HeHHoro C 3aTBopOM B~XOA
Horo Tpa H3HCTopa H I1CTOKOM Tpa H3 t.'!C Topa c6 po ca. HopManb HaH pa60
Ta B~XOAHoro y3na 06ecne 4 ~BaeTCH npH HanpA*eHH~ Ha B~XOAHOM 3a
TBope, paBHOM +7 , 5+2 , 5 B, 11 HyneBoM HanpR)KeH~ t.'! Ha CTOKax Tpa H
3I1CTOpOB. HanpH* eHHe Ha 3KpaH~ py~~eM 3aT Bope yCTaHaBn~BaeTCA no 
MHHI1MYMY npOXO*AeH~H I1Mnynbca c6poca B BblXOAHYIO l\ e fl b, AOCTl1rae 
MOM npH HanpR*eHI1~ Ha 3aTBope, paBHOM +1+1 S, n pH 3TOM aMnn HT Y
Aa nOMex~ OT H~mynbca c6poca He npeBblwaeT 60 ~\B, 

2 . CB ETOClitfHAflbHblE XAPAKTEPMCH IKIrl fl <llC3C 

OCHOB Hbl MH C BeToc ~ rHanb HWM~ x a pa KTepl1CTI1KaMH fl~C3C H BnA~TCR 

~H TerpaJ1b HaA 4YBCTB~TenbHOCTb 11 c neKTpaJ1b H3 A xapaK Te p~c T ~Ka 

4yBcTB~ T en b HOCTI1. np~ H3MepeHI1~ 4YB C TB~TenbHOCT~ HCn0J1 b30BanCH 
n pOCKTO P C Kpa CHWM ~ H Te p$e peH u~oHH~M $~nbTpOM /0,633 MKM/, oc
Be~eHHOC Tb ~3MepAnaCb n~ KCMeTpOM T~na lJ16 . On peAe n eHHaA B 3 THX 
ycnoB I1 RX A~$$epeHUl1an b HaR 4yBc TB~ TenbHOCTb nepeC4~TaHa Ha OCHOBe 
cneK T panbHo~ xapaKTep~CT~K~ fl<llC 3 C B .IHTerpanbHYIV "YBCTBI1TeIl b
HOCT b AnA I1 C T04H~Ka CBCTa TVlna A; AIlFI Kl 20Ot~n2 OHa OI<a3anaCb paB
HO~ 0 .7 B/nK ' c, 4TO Gn~3KO K naCnOp Tl lblM l1aHl-lblM 

l{poMe ~H!IJoPMa~~oHH o", cOCTaBnRY.l~ei1 BblXOA~:o~ (~,rllan cOAep*"'T 
~ WYMOBWC COCTaBnRn~~e, I1Me~~",e pa3n"'4HY~ n p~pOAY, ~x Ben~4~H~ 

np~BeAeHbl B Ta6n lo1~e. 

~eTepMI1H~pOBaHH~~. Hnl1 reoMeTpM4ecK~A ,wYM BW3Ba'i HcpaBHOMep
HOCTb lV 4YBCTB~TcnbHOCl~ /rapaHTMPyeTcA He 60ncc 10 / / H Hepa 8Ho
MepHOCTb~ TeM HOBoro c~rHana. xapaKTep~3yeMo~ ABYMR napaMeTpaMI1: 
aMnn~TYAo~ oTAenb Hblx eAI1H"'4H~X n~KOB / He Gonee 3/ TeMHO Bo r o cl1r
HaJl a Ma KCI1Ma n b HO~ BeJ1l14V1Hbi ~ T~ nl1Ll tiblM 3 Ha '-leH~eM HepaB~IOt~CpHOC TI1 

Ta6mflj,a 

CBe1'04yaC1'Bl1TeJlbHbie X <1 paKTe p H C1'I1KI1 J1t!lC3C KJ 20011)1 2 

MIIH. cp e,nlf. MaKC . 

' !yBC l'BIlTenbllocTh, B/JlK' C 0, 7 

H epaBHOMepJlOCTb , ' eMHOBOI'O CHrJl fln3 : 
M3KC.BW6pocw, NO / Me 0, 3 3,5 8 ,5 
TI1TIOB3J'1 BenH'·H-fIIa, ME / MC 0 ,06 I , I 4 

Cpep,lI ec g1l3'lellHe 1'CMHOBOro CI1f'Han3 

pC f'lI c'rpa H.31<onne HHR, ME/MC 0, 33 I ,2 3,G 

' pep,Jlee 3l1a~lellJ.le 'reMIiOBoro CHrHan 3 
TpallcnopTHoro pcrHCTp a , MB / MKC 0, 6 2,6 5,0 

O"UOCW1'en h 1l31l C IJC T OQYBCTBI1Tenbi iOC Tb 

TpilHCnOpTIIOf'O pCl'HC'rpa, ~I C / I'Il<C 0, 2 0 , 5 J ,9 

Pe3YJ1b ,, "pYIO~aH I le:J!jxpc KTI1l:l1l0C rb 

Il cpeHoca 0,2 0 ,3 0,7 

TeMHOBo r o cM rHana, M3MepeHH~M OT n~Ka AO nMKa 6C3 Y4CTa oTAe nb 
H~X MaKCMManbH~X B~6poCOB . 

CpeAH~~ yp06eflb TeMHOBoro CMrH a na /YPoBeflb 4epHoro/ pa6e H 
cyMMe ABYX c n a r aCM~X. OAHO BW3BaHO TeMHO B ~M TOKOM 6 perlo1CTpe 
HaKonneHMA ~ n panOp~110HanbHO BpeMeHI1 HaKonneH~~ , a BTapoe -
TeMHOBbiM TOKO~I TpaHcnop TIioro per~CTpa ~ nponop~~OHan b.H O nepMOAY 
CAB~ra~~Mx I1 Mnynb coB np~ ycnoBI1M nOCTOAHCTsa CKOpOC T~ CA BM r a. 

KOHTpac THO-4aCTQTHClA xapaK TepMCTMt<a fl<llC3C Oll peAenAeTCfI reo
MeTp~eM 4YBCTB~IT (,flbHbi X 3f1CMCH TOB M He3!ll!lleK T~BHOCTbIJ nepeHoca 
pe r HCTpOB CAB~ra, LlnA onpCACnCHI1A fle3!1lil>et< T ~BHOCT~ nepe Hoca 113
MepAJ1MCb K031X1l~1l\ ~CHTbi nepC'ACl4 11 pcrMcTpa CABH r a co BxoAa 3neKT
p~4ecKo~ ~H~eK 4I1M HCl AWXOA AnA Cl1rHana C HyneBo~ 4ac To TO~ ~ c l1r
Hana C 4acTOTO,;",. P.:lBIIOi1 n0J10B~He qaCTOT~ CAB~ra pe r lllcTpa . no 
~3BecTHol;' 3<lBIo1LW~OCTli k03(jJ(~H~~CIH c1 ncpeAa411 OT pe 3ynb T ~PYlO~eilt 
I le 3<1l(l>et<T~BHOCTM n",p eHOC') l' Ha~Ae i 10 3Ha4eHI1e HC3!ll<llet<TI1BHOCTH 
AnA KJ 200un2 . npl1 4J CTOT e CA611 ra He Bblwe 5 00 Kf4 c peAHe e 3Ha4e
HMe pe3y nb n"pYI:)~di "~3lMll;! Krlo1 BHOC TI1 nepeHoca paSHO 0 ,3. CYMMap
Hae 3<lTYXal-fMC 4,'C'OT II1)-KOlfTpaCTHO~ xapat<Tep~ C T~K~ Ha 4aCTOTe, 
paSHO~ nonOBMH( 4c1CT0 T~ CAB~ra per~CTpa. pa CC4~TaHHoe AnR 113
BeCTHWX pa3MPpOB ~ WQIc1 pacnono*eHI1A 4y6c TB~TenbHWx 3neMeHTO B, 
He MeHee 0 ,3 / CPC!\tIC'C 3HalfcHHc/ . 

3 . napo r 4Y8CTBMTEflbHO CTM K1200Ufl2 

nOpOr 4YBCTBI1Tcn bHOCTH n~6o ro $ OTOAa T4101Ka 3aB~ CI1T OT YCJ10BI1i1 
Ha6n~AeH~ A oGDeK Ta , 4YBCT6~ Tenbl~OC T~ 11 c 0 6CTB e HHo r o WYM a Aa T
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4HKa, Tpe6yeMoro npOCTpaHCTBeHHOrO pa3pe WeHHA, He06xOAHM~X 3 Ha 
4eHH~ BepOAT HOCTH 06Hapy~e H~A C~ r Hana H Be p OA THOC TH nO~Ho ro 06
Hapy~eHHA . B Ka4eC TB e o6~eKTa y c noB HMCA pa CCMa Tp HB aTb CKa 40K 
OCBe~eHHOCTH 3aAaHHo~ Ben~4HH~ Ha y pOBHe HeKoTo poR $ OHO BOR o c 
Be~eHHOCTH . 

nOporo M 4YBCTBHTenbHOCTH 6YAeM C4HTaTb M~HHManb H~R CKa40K 
OCBe~e HHOCTH, o6ecn e4 HBa~~HA Ha BblXOAe AeTeKTopa OTHoweH~e 
CHrHana K AH c nepCHH co6 c TBe HHor o WYMa $oToAa T4HKa, pa BHoe 3, 
npH $OHOBOA 3 Kcn03~~HH, nOA06pa HHo~ no MHHHMYMY WYMa AaHHoro 
Aa T4HKa. Ta KoR nopo r 4YBCTB~TenbHOCTH n p~ B~COKOR BepOATHOCT~ 

o6Hapy~e HHA CHrHana H ManoA - nO~Horo c pa6aTblBaHH A Mo~eT 6~Tb 
Aoc THrHYT B ~ 3Mep~Ten b HoR C~ CTeMe TOnbKO np~ Hc nonb308aHHH 
cno~HoR Ma TeMa TH4ec KoR o6pa60TK~. nopor 4YBcT8~Tenb Hoc TH, onpe
AeneH H~R KaK YTpo eHHaA BenH 4~Ha A~cnepcHH c 06c TBeH Horo wYMa 
$oToAaT4H Ka , 6YAeM Ha 3~Ba Tb npeAenbH~M noporoM 4YBcTB~Tenb HocTH. 

BenH4HHa x aO TH4e CKoro wYMa Ha B~xoAe nHHeRK~ K1200un2 npH-
6n~3HTen b Ho pa BHa 1 MB / pa3Max OT nHKa AO nHKa/, npHMe pHoe 3Ha
4eHHe AH cnepc~~ B 6+8 paa Me Hbwe . Y4~T~B aA, 4TO 4YBC T B~Tenb
HOC Tb n~ H eAK~ B ~CKYCCT BeHHOM COnHe4HOM CBeTe B 1, 5 pa 3a B~we 
4YBCT BH TenbHOC TH An A ~CT04HHKa THna A, nOCTpO~M n~HH~ npeAe nb
Ho A noporoBoA OCBe~eHHOC TH nHHe HKH / p~c. 1 , nHHHA 1/ . 

E,AK 
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P I1C . J. BXOAHble xapaKTepHCTHKI110-2 
K 120or~112 B 3 aBHCHMOCTH OT Bpe
HeHH HaKOnn e m U!: I - n p eAen b
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1 rrapaTHblH nopor oCBerqe HHoCTH,
1 TH,C 3 - oCBerqeHHoc Tb HaCb~eHHR . 

~ HTepeCHo 3HaTb nopo r 4YBcT8~Ten b HocTH AnA H3Mep~Tenb HWx 

YCTpoRcTB C npocTeRwe R 06pa60 TKoR BHAeoc~rHana . Han pHMep , C no
poroBoR o6pa60TKoR. An napa THblM noporoM 4Y BcTBHTenbHoc TH Ha30BeM 
OCBell\eHHOCTb, Bbl3blBatO~1O Ha BblxoAe nHHe AKH cHrHa n, paBH bl i1 no 
BenH4HHe HePi?BHoMepHo cTH TeMHOBoro CHrHana 6e 3 Y4e Ta eA~HHY HbIX 

nHKOB MaKcHManbHo~ aMnnHT YA~. n HHHH 2 /pHc . l / nOKa3~BaIOT 3aB H
CHMOCTb annapaTHoro no pora 4YBcTBHTen b HoCT~ AnA nY 4we ro H XYA
wero n pH60pOB /npH OTCYTCTB HH $OHOBOR 3aCBeTKH, T. e . npH MHHH
ManbHOM reOMeTpH4eCKOM wYMe/. 

B cnY4ae perHCTpa~HH 0AHOKpaTH~X npo~eCCOB nH60 np~ Hcnonb
30BaHHH npep~BaTeneR CBeTOBoro nOTOKa annapaTH~R nopor 4YBCTBH
TenbHOCTH Mo~eT 6~Tb CHH~eH nYTeM aHanorOBoR KOMneHca~H~ TeMHO

4 

;1 / 

Pl1c. 2. He paB ll o Me pllocTb TeMROBo r o 
c~u' l! ana / BpeHR HaKo nne m UI 
45 MC, J 0 0 MB I Aen l. al KO Mn eJl

BI c aW-i ll IIW3 KOl.laCTOTlloM CO C T 313Jll'flO

IllC M TeMllOBoro C l1 r H an 3 ; 61 U I1A e o 

CH r Han 6 e 3 KOM netlCau,11l1 ; s f BH)leO

Cl1J'HaJI C KOMne~ICau,l1 eH He p3BHO
MepHO C T I1 Te MHOBo r o Cl1r llarJa . 

Boro CHrHana B Tp aHcno pT HOM perHCTpe. KOMneHca~HA ocy~ecTBnA eTCA 

cneAYI:J~H M 06pa30 M. n pl'1 3a Kp~ TOM $OT03aTBope n HHeRKa HenpepblBHO 
cKaHl'1 pyeTcA C ~enblO B~BOAa H3 n p~60pa TepM03ne KTpOHOB. OOT03aTBop 
OTK p~ Bae T CA CHH XPOHHO C Ha4anOM KaApa, B pe r HCTpe HaKonneHH~ Ha-
4HHa~T HaKannHBaTbCA $OT03ne KTpOH~ /BMeCTe C TepM03neKTpoH aMH/, 
a B cABHroB~~ perHC Tp B 3TO BpeMA 3anHC~B a~TCA 3apAAOB~e naKeT~, 

COOTBeTCT BY~lI\ H e HHBe p TH pO BaHHOMY Te MHOBOMY c HrHany. HaKonneHHO
My B npeA~Ay~eM Ka Ape. 3aTeM np~ ne pe Hoce Ha KonneHH~X 3ap~AOB~X 
naKeTOB B pe rHc Tp cA B~ra npOI'1CXOAHT KOMn eH ca ~ HR TeM HOBoro c l'1r
Han a . 

Ha pHc .2a ~ 306pa~eH BHAeOc I'1 rH a n nHHe~ KH B Te4eHHe ABYX KaApOB: 
C4HT~BaHH~ TeMHoao ro CHrH3na H C4HT~BaHHH CKoMneHCHpOBaHHoro 
TeMHOBoro CHrHan a. H3 pHCYHKa BI'1AHO, 4TO HH3 K043 cToTHaA COCTaB
nA~lI\a H TeMHOBo ro c~ r Hana KOMneHcHpyeTc~ nonHOC TblO. 

Ha pHc. 26 n pe AcT a Bne Ha oc~~nnorpaMMa B~xoAHoro CHrHana nHHe~
KI'1 6e3 KOMneHca~~H, a Ha p~c.2a - C KOMneHca~HeR TeMHOBoro CHr
Hana. 06a BHAeOCl'1 r Ha na 3a$H KCHpo8aH~ npH CbeMKe oAHoro H Toro ~e 
pacnpeAeneHH A OCBe~eHHocT~ - AB YX CBeTH~HxCR nHHHR /HM COOT BeT
CTBylOT n l'1 KH C KOOPAHHaTa MH 3 ~ 7,2 AeneHH~/. CYAH no aMnnHTYAe 
nV1KOB TeMHOBoro CHrHana, MO~HO YT Bep~AaTb. 4TO BbiCOK04aCTOTHaA 
COCTaBn~~lI\aA YMeHbwae TCA B pe 3ynb Ta Te KOMneHca~HH B 3 pa3a. 3TO 
03Ha4aeT H COOTBeTCTBY~lI\ee YMeHbwe HHe annapaTHoro nopora 4YBCT
BHTenbHOCTH. YMeHbweHHe CTeneH V1 KOMneHca~HH B~COK04aCTOTHO~ co
cTaBnAIO~eR TeMHOBoro CHrHana 06bRCHAeTCA He3¢¢eKTHBHOCTblO nepe
Hoca. 

BenH4HHa OCBell\eHHOCTH, KOTopa~ nHHe~HO npe06pa3yeTcA n$C3C, 
cBepxy orpaHH4eHa OCBell\eHHOCTblO HaC~lI\eHH~. KpHB~e 3 Ha pHc.l 
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xapa KTepH3Y~T 3aeH CMMOC Tb OCee~eHHOcTH HaCW~eHMR OT Bp e MeHM Ha

KonneH MR An A nY4wero M xYAwero npM6opOB . 

M3 pMC. I MO*HO cAe na T b cneAY~~Me BW BOAw . Annapa T HW~ nopo r 

oCBe~eHHoc TM nMHeeK He 3 aBMCM T OT speMeHM HaKonne HMA lecnM OH 

He o rpaHM4MBae TCA xaoTM4e CKMMM wYMaMM/ M paseH 10 nK AnA XYAWMX 
npM6opoB ~1 10- 1 nK ' ~ AnA n Y4WMX InPM Mcnonb30Ba HMM aHanoroeo~ 
KOMne Hc a 4MM TeMHO Bo ro CMrHana 3 IlK M 0,0 3 n K c ooTBeTcTBeHHo/. 

t:lIo1 HaMM4ecKM~ AIo1 a n a3 0H M3MepMTenb l-lblX YCT PO.:1C T B C annapa THo.:1 06 
pa60TKo~ YMe Hbwa eT CA C YBen M4eH MeM BpeMC HM Ha KonneHMA. npM Bpe

MeHM H a Konne~IMA 2 MC AnA xYAwero nPM60p a Al-fHaMM4ec Kl-fri Al-fana30H 

p aseH 50 . n peAenb HaA nopo r oea A OCBc~e H HOCT b YMeHbwaeTCR C YBe

n M4 e HMeM epeMeHM HaKo nneHMA. 5e3 oxnaw,AeHI-fA nMHeeK AnA XYAWMX 

0 6pa340B MO*HO AOCTM4b npeAenbHoro nopora 10-3 nK, AnA nY4wMX 

npM6n M3M Ten bHO 10-5 
nK l o r paHM4eHMe BW3BaHO Hacw~eHMeM nMHe.:1 KM 

TCM H08blM TOKOM/. 

4. 	 CPABH EH~E CBET04YBC T BMTEnbH~X XAPAKTEPMCTMK 

n3C- nMH EE K M $OTO n nEHOK 


,[InA YAo6CTB<l cpaSHeH~1fl nepcseACM 3aSMCVlI10CTVI nop"rOBblx OC

s ewe HHo c Tet:i OT speMcHM HaKo nne HMR B noporOBble 3Kcno3Io1UM~/pIo1C . 3/ . 


01MeTI-1M, 4TO Kp MBwe nocTpoe H~ AnA MCKYC CTsBHHoro conHC4Horo CBe


Ta, n OToMY 4 TO xapaKTc pMcTM KIo1 nne HOK npMBOAflTCA M,~eliHO IlnA Ta 

Ko r o VlCT0 4 HVlK a CBeTa. 


H,I\KC 

102 
a 	 5 

1 

36:::---20 
10 

----------10 

~2 
~ 

104 


1 10-1 102 103 32 65 130 250 500 S,eq.rOCT THC, 
Pac. 3. n / Xap3K T C!1I1 CTlIKH Ie 1200llJlL B 'i1n"CII~IO (, TII OT 


Bpe~1c 1 1l1 H aKOWll~ !"HI. 6 / X3P,~KT(? plI CTnKI I l)lo TOnJleIlOK r OCT 12, 

r OCT 65, rOCT 130 , fOCT 250 , II'Wn ;lI1X p\)~1 13 npH CT<lIl,n, '1lT


HblX YCJlOU HRX o 6pa6o TKlI 5:; 16 - npC~~l!Jlbl1hln H o p or 'lyn c r SH 


T enbllOCTJI, 26 - annapaTllbll 1 nopOl' 'lyoc r o J! r eJlbIiOCTH, J(j 
3Kcn 0 3FfI\l1fl Ha Cblll(eHHfl .
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nl' ~' I\C ' /I" "I 'li1 IcOp 4YBC T DM TcnbHOCT~ AnA $MnbMOBwx M3MepMTenbHwx 

CI-t( 1 \ 'M " I p.1I1W-1I1II.1I" C"FI X,101 W-I ~CKM M WY/OOl0M $OTonneHKVI, Bbl3BaHHbiM 

30..: 1l 1l ~h rOI '"11. Ilpll ~lI l t'j)yMi ' II T,' Jl Io IIO t~ M 3Me peH ~1 M nneHKa cKaHMPyeTcA 

Ot" 10 " 1,11'1 nH TlinM. d I1 P <lWPt~IIII(1I1 ~H!PC3 n n CHKY CBe T socnpMH MMaeTCA 

npcoGpil30Uilll' Jl L'M . Ol' J1M I 111 1".1 " hIXOA llor·o c~, rHana n nC HKM onpeAeJlAeTCA 

cc np03pa4Ht;)CTblQ. ~1 0AYJ1H4IMI 11Prl30;1 4110CTIo1 Y4 aC TKa nn e HKM C n n o

~aAblO , pasHo.:1 n J10~aAIo1 4YBCTO~TunbHOC'M R4e~KM K1200un2, B~3 Ba H

HaA 3 CPHMCTOCTblO, ABIlfH.!TCA COGCTBCHtl bIt~ WyMOM $OTonne HKM, nOCT aB

JleHH O~ B Ta Klo1e *e YCJl OBIo1R. KBK M n Vl HcRKa. EcnM AonYCTMTb, 4TO 

xapa KTepMCTMQ e CI<an KpMs aA (fJoTonncHKM '4 nVlH elii Ha, TO Bblpa*e H~·le 
~Jl A npegenbHoro nopora 4 y e cTBM Te n bHoCTM n n e HKVI n p MHIo1MaeT SM A 

(D -OB- O•2 ) ' y 
in 10H =~---------- . • 3170 •

S Y 

rAe aD - A~cnepCVln onTM4eCKO~ nnOTHOCT VI nplo1 ee 3Ha4eHMM, pa B

HOM D, VI 3aAaHHO~ nno~aAM CKaH MP YlOlI\e ro nAT Ha ; y - KOHTpaCTHOCTb 

¢OTonne HKIo1, S - 4 YS CT BVlT e nbHO CTb ~oTonneH KIo1, o n p eAcneHHaA npM 

nn OTHOCTM, Ha 0 ,2 npeBbIWa!{)l!je tli n nOTHO CTb s yanlo1 DB' 
BO CnOJl b30B aSwIo1 cb 3a 8Io1C ~MOC T blO AMcn epC MM n p03pa4 HocTIo1 OT npo 

3pa4HocTM ' 5. HeTpYAHo nOKa3a Tb, 4 TO n opor 4 YBc TB Io1Te nbHocTVI MOHO

TOHHO YMe HbwaeTcA C YBc nVl4e HIo1eM np03pa 4 HocTM . 3Ha4MT , HaMMcHbwVl~ 

nopor 4 YS CT SMTen b HOCT H $oTon ne HKM MMelOT n pM OTCY TCTBH Io1 ~OHOBO~ 

3acBeT KM, M Sbl 4M CJl ATb e r o Heo6xoAHMO AJl A nnOT HOCTVI n04 e p HeH MR , 

paBHo~ n n OT HOCTM Dyan Vi. KpVlsaR 1G HB pM c. 3 nOKa 3~sae T 3a8V1CM

MOCTb npeAenbHo r o nopora 4yscTsMTenbHocTM H eKoTop~X TM n OB nJle

HOK /B bI 4I-1CneHMR CACJIClll bi IIi] OCHOBC xapilKTcpMCTMK n JleHOK, npMse
AeHHblX 8 <1 I I. 

Pe an b Hble $MJlbMO~WC M3MCPM1Cflb HWC CMCT~MbI MMCIOT n opor 4Y8 CTBVI

TenbHo CTM. 60I1b tJ.IMI';1 y r pO(!ltl lotii A~lcnepCMM WYMil 3t:PH I~CTOCTM. 4 TO 

Bbl3BaHO a nn apaTHOt4 OGp.1G(HKrJlii BIo1At:OOlrll<lI1a. I\nnapaT HblM n oporOM 

4YBC TB~TenbHOCTM nnA Cy~CCTDV~~MX CMCTPM ~3Mcpe l 1Mn MO~HO C4MTaTb 

3KCn 03 ML\10110, COOTD" Ie 'lJyi01Uy~J 111I0 ,"U(. 1M 0.2 IIc.lA ypOBIICM By anl-1 

Ir:)lMJ1bMbI C TPCKOUl.IX {\'" " KTO I)OU ' IG1,14110 111"o..:10T nnOT IIOC T b He MeHb we 

0,21. Ha PMCYHKl' l(ilMlldJl 2('. nOK,13bHlc"'T 3ClBMCVlMOC.Tb ann a paTHo ro 

nopora 4YBCl Ull1 tJ11cIlO( 111 1)1 Tll ll ,1 1111l'I1KIo1. JlM II MR 3G xapaKTep~3ye T 

3aBl1CMMOC Tb ·)K( I1tJ :~lll\~Hl 1tilll~ H\L'ItI"" ItfWItOK OT 4yBcTsMTenb HOCTM. 

CpaBHI>18 lI.dPcl l<Tl·fH1C H1K~' nnCItOl( 11 McnblTall llWX n3C - Jl MHee K, nplo1 

BeAeH liblC II,' (I~IC.:{ , MfJlllI~O c.Ka3aTb, "ITO annapanlbl~ nopo r I~YBC T BM
TeJ1b HOCHl XY{\IIIVl X N1 111.l.1( nplo1 ManblX BpeMeHax HaKonn e HIo1 A npM6nVl 3 V1 

Ti,!nbiIO P':IBl: H . tnnc.lpilT IIOMY nopory tj}OTonneHOK \'il-13KOt:i 4Y BC T BMTe Jl b

HOC1M IrOCT 32, rOCT 65/. npcAenbHw~ nopor KOTOp~X cpaBHHM C an

napaTHLlM n oporOM U.YBCTBI1TenbIlOCTM nY4WI-1X J1MHeeK. n Y4 WI-1e 3K3eMn

n Apbl n~lHeeK S COCTOAHMI>1 KOII KYPMposaTb no senM4V1 I-ie a n napaTHoro 

nopora C $OTonneHKaMM BWCOKO~ 4YS CTBM Ten bHOCTM InpVltinM31>1TeJl bHO 

2 50 ~ 5 0C eAM HM4 rOCT/. n peAeI1bHbI~ n opo r 4yec T BM Te n b HOCT VI n~HeeK 
npMMepHO pase H npep,enb HOMY nop ory $OTonneHK~1 rOCT 65. AMHilMM 4 e

CKM~ AIo1ana30H J1 MHeeK Me Hbwe AIo1HaMM4e CKoro AHana30H a p aC CMOT p e H

7 
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HWX nneHOK pRAa rOCT ~ paBeH A~HaM~4eCKOMY A~ana30Hy BWCOKO-
4YBCTB~TenbHO~ KOHTpaCTHO~ ¢OTonneHK~ ~30naHxpOM 13. 

TaK~M o6pa30M, npoBeAeHHoe B AaHHo~ pa60Te ~ccneAOBaH~e xa
paKTep~CT~K n3C-n~HeeK nOKa3~BaeT, 4TO Ha ~x OCHOBe C ycnexoM 
MorYT 6WTb nOCTpoeHW KaK HeAopor~e, KOMnaKTHwe, B~COKOT04Hwe 
yCTpo~cTBa AnR ~3MepeH~R ~ KOHTponR n~He~HbIX pa3Mep OB pa3n~4
H~X o6beKToB 

/ 6 1 ~ npeo6pa30Ba H~ R rpa¢~ 4 ecKo~ ~ T eKC TOBO~ ~H¢Op
Ma~~~, TaK ~ YCTpoAcTBa C 6onbw~M A~HaM~4eC KHM A~an a30HOM ~ BW 
COKo A 4YBCTB~TenbHOCTb~ AJIR per~CTpa4~~ CJla60CBeTA~HxcR 06beK
TOB ~ o6pa6oTK~ nonYTOHOB~X H306pa~eHH~. 

ABTOPbl npH3 HaTeJl b H~ ~.~.CKp~n~ 3a none3H~e o6cY~AeHHR ~ PRA 
~eHHWX 3 aMe 4aHH~. 
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