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(57) Crnoco6 aBTOMAaTHYECKOM KOPPEKIIHH aCTHTMa-
THU3Ma CHCTEMBI JINH3. [Ipy mepBhIX ycTaHOBKax CTHI-
Maropa Habopa JIHH3 oTyYaeM Hec(HOKYCHPOBAHHOE
nepBoe m3o0pakenue (96). Beraucinsromee ycTpoii-
CTBO BBIUHCISIET COOTBETCTBYIOIEE MEPBOE M300pa-
xeHune criekrpa Oypoe (312). Berancinenunem mepBoro
BekTopa (132) u Broporo Bekropa (134) onpenernstot-
Cs1 pacTipeieIeHIE U HalpaBJICHHUE TIHKCENeH n3o0pa-
xerus cnekrpa @ypee (128, 130, 312). [Iepsrrit Bek-
Top (132) cpaBHHBaeTCsS CO BTOPHIM BekTopoM (134).
Jnsa momydenuss Broporo m3o0paxkenus (98) cucre-
Ma JIMH3 U3MEHSCTCS OT MEPBBIX YCTAaHOBOK CTHIMa-
TOpa KO BTOPBIM yCTaHOBKaM CTHUTMaTopa. Brrancis-
eTcs COOTBETCTBYIOIIEe N300pakeHue crekrpa Pypne
(314). BerancineHneM TPETbEro M YETBEPTOTO BEKTO-
pa ompenemnsieTcs pacipe/ieieHIe U HalpaBJIeHUE MTHK-
ceneli Broporo m3obOpaxenus crekrpa Dypre (314).
TpeTuii BEKTOp CpaBHUBAETCS C YETBEPTHIM BEKTOPOM.
Bribupaercs m3o0paxeHne ¢ HAMMEHBIINM OTHOIIIE-
HHEM BEKTOPOB.
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CNOCOB ABTOMATUYECKOW KOPPEKLMN ACTUIMATU3MA

ObnacTtb TEXHUYECKOro NPUMEHEHUd

HdaHHoe wu300peTeHne oTHoCUTCA K crnocoby aBTOMaTUYECKOWM KOpPEeKUMM
acTurmaTmama, TakoMy Kak aCTUrMaTuam JIMH3 3NEKTPOHHBLIX MUKPOCKOMNOB. KOHKpeTHee,
AaHHOe K300peTeHne BKIOYAET aBTOMAaTU4YECKYH), OCHOBAaHHY Ha W30bpaxeHuw,

KOPPEKLMIO acTUrMaTnama fMH3bl 06beKTMBa 3MEKTPOHHbIX MUKPOCKOMOB.

YpOBEHb TEXHWUKN U CYLLIHOCTb n3obpeTeHus

[Mony4eHne BbICOKOKQYECTBEHHOIO N300PaKEHUS B 3NEKTPOHHBLIX MUKPOCKOMax
TpebyeT TwaTenbHOM HOCTUPOBKM MydKa 3SMNEKTPOHOB M TOYHOM (OOKYCUMPOBKM AN
ONTUManbHOrO KOHTpacTa u3obpaxeHus n Mmenkux getanen. B npownom Obinm BaxHbI
duanyeckme CBOUCTBA U XapaKTEPUCTUKMA SMNEKTPOHHOIO MMUKPOCKONa, KOTOpble paHee
MCNonb3oBanMCb ANA HCTUPOBKW. [ly4OK SNEKTPOHOB HOCTMPOBANCA nNpW MOMOLLN
3NEKTPOMAarHUTHbIX YCTPOUCTB. HEBEPHO FOCTUPOBAHHLIW NMYYOK SNEKTPOHOB NPUBOAUT K
NcKkaxxermam (psadun), pasmbITOCT K30OpaxeHns M notepe uHPOPMaUMM O MENMKUX
aetanax.

BaxxHOM OCOBEHHOCTBIO AaHHOro K300peTeHna saBnseTcs TO, 4TO  cnocob
aBTOMaTUYECKM KOPPEKTMPYET acTUrMaTn3M fIMH3 BO BPEMSA NpoLecca FOCTUPOBKM NALLIb
npyv MNOMOLLUM [JaHHbIX WU300pakeHWsa, He nonarascb Ha CNOXHblIE W FPOMO3AKMue
ocobeHHoCTM camoro mukpockona. Cnocof6 cornacHo HacToswemy W3obpeTeHuto
obecneunBaeT peleHne 3agad, W3noxeHHblx Bblwe. KoHkpeTHee, cnocob
npefHasHa4veH Ans aBTOMaTnU4eCKom KoppeKkLmen acturmaTmama B O4HOM HanpasneHum
yepes pag NMMH3. KOHeYHO, fJaHHOe n3obpeTeHne He OrpaHUYeHo KOppeKLMen TONMbKO B
OA4HOM HanpaeneHuW, MNOTOMY UTO KOPPeKuna MOXeT Takke ObiTb BbINOMHEHa
OA4HOBPEMEHHO BO MHOMMX HarpaeneHusx, Takux Kak X- U y-HanpasneHua. [lepsoe
n3obpakeHne  nony4yarwoT Npyu  NEepBbIX  YCTAHOBKax  crturMaropa  JIMH3bL.
MpepnoytutensHo,  Koraa  u3obpakeHne  aBnNSeTCa  HefO(OKYCUMPOBAHHLIM.
OcHoBblBasicb Ha MNEPBOM  U30OpPaKEHUM, BbIMUCNSAOLEE YCTPOUCTBO BbIMMCNAET
nepsoe wn3obpaxeHne cnektpa Pypbe. PacnpepeneHve v HanpaBneHwe nukceneun
n3obpaxeHna cnektpa dPypbe ONPeLenaArTCa BbIMUCIEHMEM MNEPBOro  BEKTOPA,
COOTBETCTBYIOLLErO MaBHOMY HanpaBfeHUIO W MPOTSKEHHOCTU APKUX MUKCENeEW, n
BTOPOMY BEKTOPY, SABMSIOWEMYCA NEeprnerHaMKynapHeIM MNEpBOMY  BEKTOPY, W

COOTBETCTBYIOLLIEN MNPOTSHKEHHOCTM B 3TOM  HanpaerneHuu. [lepBbldi  BekTOp
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CpaBHMBAETCS CO BTOPbIM BEKTOPOM. [Nsi MOny4YeHUs BTOPOro HELOdOKYCUPOBaHHOIO
N300paKeHNss yCTaHOBKa JMH3 W3MEHSIETCA OT MEPBbIX YCTAHOBOK CTUrMartopa Ko
BTOpPbIM ycTaHoBkam cturmatopa. OcCHOBbIBasCb Ha BTOPOM  MU30DpaxeHuu,
BbIMMCNSAETCA  BTOPOE  COOTBETCTByNLlee  un3obpaxeHue  cnektpa  Oypbe.
PacnpepgeneHne v HanpaBneHue nUKCEnen BTOPOro msobpaxkeHuss cnektpa dPypbe
ONPEAENSOTCA BbIYMCNIEHMEM TPETLENO BEKTOPA W YETBEPTOrO BEKTOPA. TPETUIN BEKTOP
CpaBHMBAETCA C YETBEPTLIM BEKTOPOM. ECnun nepebin BekTop Honee nopobeH BTOpOMy
BEKTOPY, YeM TPETUN BEKTOP - YETBEPTOMY BEKTOPY, NepBOe n3obpaxeHne BbibmnpatroT
kak Bonee okpyrnoe, yem BTOpoE M3obpaxeHne. Ecnm Tpetnn Bektop 6onee nogobeH
4YETBEPTOMY BEKTOPY, YeM MepBblA BEKTOP - BTOPOMY BEKTOPY, Torga BTOpOe
nsobpaxeHne BbIOMpPatOT Kak Bonee oKpyrnoe, Yem nepsoe nsobpakeHne. YCTaHOoBKM
cturmatopa, obecneumBatoime cnektp Pypbe C cambiM OKPYrMbIM CnekTpoM Pypbe
ABMNSKOTCA TEMM YCTAHOBKAMM, K KOTOPbIM CTPEMUIUCE U KOTOPbIE OTbICKMBANUCH.

Kpome TOro, cnoco® Bkmo4YaeT 3Tan BbIMUCIEHWUS B3BELUEHHbIX MOMEHTOB
SPKOCTN OKPYrNoro n3obpaxeHns cnektpa Oypbe kak cnocob namepeHns HanpaesneHus
N NPOTSXKEHHOCTN pacnpeaeneHns SpKOCTM.

B apyrom BapuaHTe BOMOLLEHNSA NEPBOE OTHOLUEHME COBCTBEHHBIX BEKTOPOB
nepBoro un3obpaxeHus cnektpa Pypbe CpaBHMBAETCS CO BTOPbIM  OTHOLUEHWEM
cOBCTBEHHBIX BEKTOPOB BTOPOro n3obpaxeHns cnektpa dypbe.

BeibupaeTca nsobpaxeHme ¢ cambliM HA3KUM OTHOLLEHUEM.

X-yCTaHOBKW CTUrMaropa m y-yCTaHOBKM CTUrMatopa M3MEHSIHOTCA Ha yCTaHOBKN
cTUrMaTopa, KOTopble COOTBETCTBYIOT M30OPaKEHUIO C CaMbiM HU3KMM OTHOLLIEHNEM.

X-yCTaHOBKM CTUrMaTopa W y-yCTaHOBKM CTUrMaTopa MOryT TakKe U3MEHSATbCA
OHOBPEMEHHO.

B ewe ogHOM BapuaHTe BOMMOLLEHUS OMpenensoTcs YCTaHOBKM CTUrMaropa,
KOTOPbIE MUHUMU3NPYIOT 3HAYEHWE YATMHEHNS n306paxkeHus cnektpa dypee.

MepBoe 1 BTOPOE N30BPaKEHNSA yCTaHaBNMBAIOTCA NPU HEAOMOKYCUPOBKE UMK

nepedoKycnpoBKe.

KpaTtkoe onvcaHve JyepTexen

dur. 1 — cxemaTuyeckui BuA MPUMEPOB WN30DPaKEHWW, MNOMYyYEHHbIX C
pasnnYHbLIMM X- U Y- YCTAHOBKaMM CTUrmaTopa nnH3bl 00bLEKTUBE,

dur. 2 — cxemaTUYECKMA BUL, COOTBETCTBYIOLMX CNEKTPOB Pypbe M30BpakeHnn
our. 1;

dur. 3 - cxematmyeckui Bug  n3obpaxeHusn, Habnrogaemoro  npw
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HeJ0(OKYCHMPOBKE B HECKOSBKO MUKPOMETPOB Yepes NNH3Y C acTUrMaTtmamom;

dur. 4 — cxemaTmyeckmn Bug 3anmncum cnektpa ®ypoe nsobpaxeHmsa Ha dur. 3;

dur. 5 — BblpesaHHoe kpyrnoe nsobpaxerHune snga dur. 4;

dur. 6 — Bug dur. 5, BkNOHaOWMKM COBCTBEHHLIE BEKTOPbI B3BELUEHHbIX
MOMEHTOB APKOCTM YPOBHEW APKOCTU BHYTPU Kpyra, rae AnMHa BEKTOPOB COOTBETCTBYET
pasmepam COOCTBEHHbIX BEKTOPOB,

dur. 7 — Takon xe Bug kak dur. 4, HO 6e3 HefOPOKYCUPOBKM UM C OYEHB
HE3HaUYNTENBLHOW HEL0(OKYCUPOBKOM; 1

dur. 8 - cxematmyeckmn BUA NOTOKA MHGOpMauMM atanoB cnocoba paHHOro

n3obpeTteHms.

MNogpobHoe onucaHve

durypbl 1-2 aBNAKOTCS cxemaTmdeckummn nnnrctpauuammn 100 acturmaTmyeckmx
n3obpaxeHnn oObeKkToB nNPUONN3NTENBHO Kpyrnom dopmbl (cm. dur. 1), w©
COOTBETCTBYHOLUMX M306paxeHMn cnektpoe Pypbe 120 (cm. dur. 2). He wumeer
3Ha4YeHUs1, YTO MNOKasbIBalT U30OpakeHus, HO K3obpaxkeHHble Ha Pur. 1 06beKTbI
ABNAIOTCA BUMPYCONo4oBHbIMX YacTMuamn. ACTUrMaruaMm B CUCTEME fMH3 Bbl3biBaeT
NcKkaxxeHnsa nogobHble psabu 1 NoTepro getanen B n3obpaxeHnsax, COOTBETCTBYHOLLMX
n3obpaxeHnam cnektpa dypbe, KOTOpble CTAHOBATCA YANMHEHHBIMW B HanpasBneHuu,
COOTHOCSALLEMCA C HanpaefeHVeM pas3bioCcTUpPoBKW. Pur. 1 nokasbiBaeT npumepsl
N300paxeHnn C acTUrMaTtMsmMoM B pas3nmyHbiX HanpaeneHusx. KoHkpeTHee, dur. 1
NnoKasbIBaeT TUMNOBbIE N30OPaKEHNA, NONYYEHHbIE MPU PasnnYHbIX X- U Y- yCTaHOBKax
cturmatopa. dur. 1 gemoHcTpupyeT 49 BapuaHTOB TOro Xe CcamMoro Buga B
npocBeYMBaroLeM (TPAHCMUCCUOHHOM) SMEKTPOHHOM MMKPOCKOMNE C PasfnnyHbIMU X- U
y- yCTaHOBKamMu cTurmaropa.

[MockonbKy yCTaHOBKM OTNIMYAOTCH, M30DpadKeHUs pacnnbiBYaTbl NO-pasHOMyY M
UMEIOT BOSTHUCTOCTb B Pa3fnmMyHbIX HanpasBneHmUsX.

OaHMM npegMeToM LaHHOrO M300peTeHUs SBNAETCA OMNPEeAeNieHne, Kakou
BapUaHT SABMASETCA NyudLLMM M300parKeHNEM (COOTBETCTBYHOLLMIA N30DPaKeHUIO CrekTpa
dypbe C camMbIM OKPYTibIM pacnpegeneHnem nnukcenen).

[MpoCTbIM MCMONB30BaHNEM PYYHbIX W BU3yarnbHbIX CNOCOB0B, YTO Yalle BCEro
NCNONb3YHOTCA CerogHs, aT1o caenatb TpyaHO. OCoBeHHOCTB AaHHOro M3obpeTeHus
ABNAETCA TO, YTO Cnocob aBTOMATUYECKM ONpPeaenseT, Kakoe nsobpaxeHwe - camoe

OKpyrroe, WCMonb3ysi TOMbKO JAaHHble u3obpaxeHus. 3atem 3Tta  MHPOpMaUmUs
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ncnonb3yeTcs, 4YTOObl aBTOMAaTUYECKM HOCTUPOBATb fMH3bI B  MWKPOCKOMNE TakuMm
obpaszom, 4To n3obpakeHne CTaHOBUTCSH CTUrMaTUHECKUM.

dur. 2 nokasbiBaeT COOTBETCTBYHLUME U30OpakeHus cnektpos Pypbe 120.
[MpeobpaszoBaHHble N30BpaKeHNsa yaNMHEHBI B HANpaBneHUaX, KOTOpPble COOTHOCATCA C
HanpaBneHWeM Pas3bHOCTUPOBKM NIMH3, MPOUCXOAALWEN N3-3a YCTaHOBOK cTurmaropa. B
uenom npeobpasoBaHne Pypbe obnerdaetr obHapyxeHune 3PdeEKTOB acTurMmarmsma
N300paXeHNn, TakMx Kak OKPYrnocTb M yanuHeHwe. 49 BapuaHtoB dur. 1 nocne
npeobpasoaHmsa Pypbe nokasaHbl Ha Pur. 2 kak 49 HOBbIX BapuaHToB (kak Benbie
yonuvHeHHble  opmbl/purypel). W3obpaxeHne 122 B UEHTPE WMEET O4YEHb
HE3HaYNTENbHbBIN acTUrMaTnam (NoKasaHo Kak Kpyrnoe naobpaxeHue B crnektpe dypee).
N306paxkeHne B LIEHTPE MMEET X-yCTaHOBKY cTurmartopa O u y-yctaHoBky cturmaropa 0.
HyXHO noHumaTb, 4YTO faxe ecnu Bbl n3obpaeHne COOTBETCTBOBANO APYIMM X- U Y-
3Ha4YeHMaM CTUrMaTopa, 3TO SABMANoCch Obl peleHneM, NOTOMy YTO cnekTp Pypbe npu
3TUX YCTaHOBKax WMEET cCamoe Kpyrroe pacnpegeneHve nukcenen. Yem pganelie ot
ueHtpa dur. 2, Tem Bonblle psadu 1 pacnnbiBY4aTOCTU NPUCYTCTBYET B N30DpaKeHNaX m
tonee yanuHEHHbIE pacnpeaeneHnsa NUKCENen nosBNaTCA B M30OPaxKeEHUSAX cnekTpa
dypbe. Takum 0Bpa3om, KOMMNBIOTEP NMOCTENEHHO M3MEHSIET YCTaHOBKM CTUrMatopa u
onpegenseT, ABngeTca nu unsobpaxeHne BGonee OKPYrnbIM UMW HET, NPEXAe 4Yem
yCTaHOBKM cTurmatopa 6OyayT wuameHeHbl. Kak nogpoBHO onucaHo Hwke, ecnu
onpefeneHo, 4YTo M300pakeHWe CTano Kpyrnee B pesynbTare perynmpoBaHus
YCT@HOBOK CTUrmMatopa B X- WKW Yy-HanpasBneHWW, TO KOMMbHOTEP NPeanoyTUTENBHO
N3MEHSET YCTaHOBKM CTUrMaTtopa MWKPOCKONa B TOM e HanpasneHuu. Ecnum
n3obpakeHne He CTaHOBUTCH Kpyrree, KOMMbITEP MOXET OCTaHOBUTb MOUCK UMM
BO3MOXHO M3MEHUTb YCTaHOBKM CcTUrmatopa B oBpaTHOM HanpasneHun W 3aTem
CpaBHUTb OKPYrnoCTb.

dur. 3 nokasbiBaeT m3obpakeHne 124, koTopoe HabngaeTcs C HEKOTOPOW
HeJO(OKYCMPOBKOM Yepes CUCTEMY FMH3 C acTUrMatuaMoM. Kak oBbSACHEHO Huke,
NCNonNb30BaHME Hep0MOKYCUPOBKN ABMNAETCS BaXXKHOW 0COBEHHOCTLIO cnocoba gaHHoro
n3obpetenmsa, 4tobbl umsbexarb co3gaHna unslobpaxeHna dPypbe €O CrOXHBIMU
hopmamun. Takke BO3MOXHO MCMONb30BaTh NEPEPOKYCUPOBKY NNH3LI. [pyron BaXkHOM
0COBEHHOCTLIO AaHHOMO N300pEeTEHNS SBNAETCA TO, YTO aCTUrMaTtuU3M KOPPEKTUPYETCA
MOUCKOM MUHUMANbHOMO YANMHEHNSA (M ONTUMAarbHOW OKPYriocTn) POpM B CnekTpax
dypbe. OpHa BaxHasa UeNb COCTOMT B TOM, 4TOObl Takum obpasom BbIOpatb X- U
y-yCTaHOBKW CTUrMaropa, KOTOpbIe CO3[ar0T caMOe OKPYrioe pacnpeaeneHme nmkcenen

B crnektpe Pypbe, T.e. Korga acTurmMatuam OTCYTCTBYET MMM acTUrMaTtmaM O4YeHb
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He3HaYUTENbHbIN.

Koppekums acturmatuama MOXeT ObITb BbINOMIHEHA MO KpanHEW Mepe AByMS
pasnnyHbiMM cnocobamn. OgmH cnoco® coctouT B TOM, 4TOObI MWHUMM3UPOBAaTH
yaANWHEHWe B O4HOM HanpaefeHuM acturmaTuama 3a OAMH pa3, B COOTBETCTBUMM C
OA4HVMMW YCTaHOBKaMW 3NEKTPOMarHUTHbIX JIMH3, T.€. B OA4HOM HanpasneHuu, Kak,
Hanpumep, ByaeT nccnefgoBaHO M3MEHEHME TONMbKO X-yCTAHOBOK CTUrmaTtopa nepeg
N3MEHEHWeM Y-yCTaHOBOK cturmartopa. [pyrum cnocobom €BRASETCS BblYMCNEHWUE
HanpaBneHus YAIMHEHNS, KOTOPOE COOTBETCTBYET OTHOLLEHWUIO X- W y-acTUrMatmama, u,
OA4HOBPEMEHHO, ONTUMM3aUMs KakK X-yCTaHOBOK, TaK W Y-yCTaHOBOK CTUrmaTopa.
YanuHeHne wu3obpaxeHnn B cnektpax ®Pypbe Pur. 2 nM3MEpeHo npu  NoMOLUM
B3BELUEHHbIX MOMEHTOB SPKOCTW, YTO Takke MOXET UCNOMb30BaTbCA B O4HOMEPHOM
cuUTyaumn, T.e. HaCTPOWKe yCTaHOBOK TONbKO B OAHOM HanpasneHun. BaBelueHHble
MOMEHTbI APKOCTU ABMNSAOTCA CNOCODOM BbIMMCIIUTL HanpaBrieHWE APKUX MUKCENEN B
n3obpaxeHun, T.e. pacnpefeneHne apkocTu.

Hwke npeacraBneHo nowaroBoe onuvcaHwe nepBoro nogxoga. X-acturMatuam
MOXET ObITb CKOPPEKTUPOBAH Tak:

1) Monyyaem naobpaxeHne n BelMMCNAEM COOTBETCTBYHOLLMI CNekTp dypbe. dur.
3 - npumep noaxopsawero nsobpaxeHns 124, KOTOpOe ONMUCLIBAET BUPYCONOAO00HbIE
YacTmubl NP HEAOMOKYCUPOBKE YCTAHOBOK NNH3bI. dur. 4 - naobpaxeHune 126, koTopoe
nokasbiBaeT cooTBeTcTByOWMM cnekTp dypbe. bonee ceetnaa wnu ceetno-cepas
annMnTMyeckas 4actb 128, koTopas MPOCTUPAETCs Yepe3 LEHTP M30bpaxeHusa OT
BEPXHEro NEeBOro K HWKHEMY MpPaBOMy, YKa3blBaeT Ha acTUrMatnuaM CUCTEMbI JSINHS.
Yacte 128 Obina oTMeuveHa NyHKTUPHOW NUHMEN, 4ToDbl 0Bnerdntb paccMoTpeHune
ANAMNTUYECKON YacTu. LleHTp Obin Takke oTMedeH. Pasmep n gnvHa annumntuy4eckomn
4acTW YaCTUYHO 3aBUCAT OT yBENNYEHUS U coaepaHns nsobpaxenHus. B yenom, korga
CBETNO-Cepasn YacTb ABMAETCA KPYrNoOW UM OKPYrion, Toraa yCTaHOBKM CUCTEMBI NIUH3
npaBunbHbl, YTODLI MUHUMMU3MPOBaTL aCTUrMaTU3M.

2) Bripesaem kpyrnoe mnsobpaxeHune 129, kOTOpoe, Hanpumep, UMeeT AnameTp
BMOMOBMHY CTOPOHbI W3obpaxeHna. HeT HeobxoamMmMoCTK WMCNonb3oBaTtb Kpyrioe
n3obpaxkeHne noka BbIMUCNAOTCH B3BELUEHHbIE MOMEHTBI APKOCTU YacTn n3obpaxkeHns,
KoTopoe npeacrtaenser uHtepec. OgHako, NpeanoyvTUTENbHO/PEKOMEHAOBAHO UMETH
OAQMHaKOBOE 4YUCNO MUKCEnew, CnocobCTBYHOLWMX  pacrnpefeneHnto  BO  BCEX
HanpaeBneHuax. Pasmep BbIpe3aHHOro AOMMKEH COOTBETCTBOBATL  YBENNYEHMIO,
obecneveHHOMY NMH30MU. Pur. 5 UNNCTPUPYET Bbipe3aHHOEe u3obpaxkeHue 129 u3

n3obpaxkeHna 126, nokasaHHoro Ha dwur. 4. [llpegnodtuTensHO, 4TObObI Kpyrinoe
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n3obpaxeHne BbiNo Taknm, YToObl paanyc Obin 04MHAKOBBLIM OT LEHTPa n30bpaxeHms K
Kparo 1 TakuMm, YToObl BbINO OgMHAKOBOE PacCTOAHME U KOMMYECTBO MHGOPMaLMM BO
BCEX HanpaeneHusx OT LeHTpa. bonee Hu3kne 4actoThl B LEHTPE U OYeHb ONM3KO K
LeHTpy crekTpa dypbe, M BbICOKME YaCTOTbl OMEHb Aaneko OT LEeHTpa HecyT MeHee
BaXHYH0 MHPOpMaLuIo 4nga onpeaeneHns acturmartmama CUCTEMbI FIUHS.

3) Bblumcnsem pacnpeneneHve ApkoCTK  n3obpaxeHms cnektpa Pypbe,
Ncnonb3ysa, Hanpumep, B3BELUEHHble MOMEHTbl SPKOCTU (Kak, Hanpumep, 1 un 2
NOPSAAKOB) Kpyrnoro naobpaxkeHns. Takke BO3MOXHO MCMNOMNb30BaTh MNOAXOA, KOTOPbIM
npegnonaraet cHavana cosgaHne OuHapHOro usobpaxeHus cnektpa dypbe
(M3BNEYEHME ANNUNTUHECKOW/KPYINOW SPKON OhopMbl), @ 3aTeM, HanNpUMEpP, NPOBEAEHNE
OCHOBHOIrO (PakTOpHOro aHanusa AnS BbIYUCNEHUA WU OnpefeneHns pacnpesenerma mn
OCHOBHbIX HanpaeneHu GnuHapHoW GopMbI.

Takke BO3MOXHO MCMNOMb30BaTh CNocobbl, KOTOpblE MonararTCa Ha npodunu
pagnanbHOM NNOTHOCTU. [NA BblMMCNEHUS pacnpefeneHna U HanpaBneHnsa ApKOCTU

n3oBpaxeHnsa NpeanouTUTENBLHO MCNONb3YETCA MaTteMaTnNYeCcKmM cnocod.

nOﬂXOﬂ,FILLl'aFI qooplvlyna An4A BbIMUCNEHNA B3BELLEHHBIX MOMEHTOB APKOCTU:
7nij = szyx‘yfl(x,y),

roe X N y - NONOXEHNsa NMKcenemn (koopamHatbl) naobpaxenus, a / (x, y) aBnsaeTca
WHTEHCUBHOCTBLIO (YPOBHEM SPKOCTW) KoopauHaTbl n3obpaxenHmsa X,y. NMNopagok MoMeHTa
- i+, Takum obpasom, ectb ga MomeHTa 1 nopsgka - m01 n m10, n 3 MomeHTa 2
nopsaka - m20 ,m02 u m11.

Uem Bbille APKOCTb, TEM CBeTNee CTaHOBUTCA u3obpaxkeHue. Yem cBeTnee
nUKCenNb U3o0bpadkeHns M 4YemM panblle OT ueHTpa, Tem Bonblie Beca (3Ha4eHus)
npuaaeTca Npu BbIYUCIIEHUN B3BELLEHHBIX MOMEHTOB APKOCTM, UCMNOMb3YHOLWErocs Ang
onpegeneHna acturmatnama. [dpyrumum crnioBamu, BEC KaXAOro NuKcens OCHOBaH Ha
BenusHe KaXaoro NMKCENa 1 ero pacCTosHWUM A0 LEeHTpa, rae Spkue nukcenm ganbslue ot
LueHTpa garot bonbwe Beca. OgHAKo OTMETUM, YTO MUKCENU, 3HAYUTENBHO yAaneHHble
OT UeHTpa (ganeko 3a npegenamm spkov yanmHeHHoW popmbl B M300paxkeHUn cnektpa
dypbe), He cogepkaT UHPOPMaLMIO, CBA3AHHYHO C aCTUrMaTM3MOM.

dur. 6 - Bug 130, koTOpbIM coBnagaeTr ¢ Buaom 129 dur. 5, HO BKIOYaET
cobctBeHHbIE BekTOPbl 132, 134 B3BELUEHHBIX MOMEHTOB SIPKOCTU YPOBHEN APKOCTU B

Kpyry, roe QANnuHa BEKTOPOB COOTBETCTBYET pasMepam CODCTBEHHbLIX BEKTOPOB.
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B3BelleHHble  MOMEHTbI  SAPKOCTM  MOTYT  MCMONb30BaTbCA  ANS  BbIYMCNEHUS
pacnpefeneHmsa  SApKOCTU  BOKPYr UeHTpanbHoM Toudkm 138. [pyrumm  cnosamuy,
B3BELUEHHbIE MOMEHTbI APKOCTU MPEAnoYTUTENBHO MCMNOMb3YHTCH, 4TODObI onucaTb
HanpaeBneHMe M pacTaHYTOCTb YacTuM CBeTnoro upeta 128, npocTuparowaacsa B
HanpaBneHUsax OTHOCUTENbHO UeHTpa 138. Torga BO3MOXHO onpeaennTb, HacKOSbKO
ANAMNTUYECKON ABMNSAETCA YacTb CBETMOro ugeta 128 M HaACKONMbKO OHa Hekpyrnas.
Hekpyrnocte u300paxeHWs ykasbiBaeT Ha YpOBEHb acturmarnama nuH3bl, a
HanpaBneHue Wn3obpakeHna CcoAepPXUT MHOPMaUUIO O TOM, Kak CKOPPEKTUpOBaTb
acturmMatmam. Takum obpasom, MOMEHTbI UCNOMb3YHOTCH, YTODbI ONpeaenuTb rnaBHoe
HanpaBneHUe APKOCTMU U30DpakeHUs, a Takke CKOMbKO eLle pacnpeneneHnn SpkocTen
NPUCYTCTBYET BAONb [NA@BHOrO HanpaBneHWss OTHOCUTENBHO  OPTOroHanbHOro
HanpaeneHus. OTHOLWEHWE pacnpeaeneHs BO BTOPOM HanpaBnieHnn 1 pacnpegenerms
B rMaBHOM HanpasBfeHUn SBMAETCA MEPOW TOro, HacKOMbKO YANMHEHHbIM ABNAETCA
pacnpegeneHue. Hy>HO NOHMMaTb, YTO OTHOLLEHME - MPOCTO UNMCTPATUBHBIN NPUMeEpP
N MOryT WUCMOMb30BaTbCA APYrve napameTpbl CPaBHEHUS, Takme Kak pasnuums Mexay
BEKTOpamMu, MoKa LeNb COCTOMT B TOM, 4TODblI Onpeaenvtb M3MEHEHME YCTaHOBOK
cTMrmaTopa, KOTopoe npuBoguT K Bonee okpyrnon durype B nsobpaxeHun cnektpa
dypbe.

4) Onpegensem yanvHeHWe, KOTOPOE COOTBETCTBYET OTHOLUEHWUIO COBCTBEHHOrO
Bektopa 132 n 134 13 HOPManM3OBaHHOIO MOMEHTa KOBapMauMOHHOW MaTtpuubl =
[m20/m00, m11/m00; m11/m00, m02/m00]. CobcTBeHHbIM BekTop 134 nokasbiBaeT
camoe ASIMHHOE YANWHEHME (T.€. HaCKONbKO ANWHHBIM SBMSETCH pacnpegeneHve
BenoBaTtbIx NUKCENEN) U NPOCTUPAETCH BAOMb HaNpaBNEHNS CBETNOW SNNUNTUYECKON
dopmbl. CobeTBeHHbIM BekTOp 132 NokasbiBaeT BTOPOE MO ANMHE YANUHEHWE, KOTOpOe
nepneHaukynapHo  cobctBeHHoMy  BekTopy 134  gBymMeEpHOro  mnsobpaxeHus.
HanpaeneHwe u gnnHa cobcteeHHOro Bekropa 134 asnarotca Hambonee NHTEpECHbIMN.
Korga anvHa cobctBeHHoOro sektopa 134 uaeHTudHa wnm 6nmska k cobCcTBEHHOMY
BekTopy 132, TOrga yCraHoBKM CTUrMaTopa npaBmibHO YCTaHOBMNEHBI A9 KOMNEHcaLmum
acturMatmama CUCTEMbl NMH3, T.€. OTHOLIEHWEe Mexay CODOCTBEHHbIMW BEKTOpamm
paBHsaeTcs 1 unm 6nnako k 1. Yem oTHoweHme ganbue ot 1 — tem 6onblue acTurMaTtmsam
NNH3.

5) lNoBTopsem BbiweonMcaHHble 3Tanbl 1-4 B MNOBTOPSANOLEMCS anroputme
ONTUMU3ALNKN, KOTOPbIM ONpefensaeT yCTaHOBKA CTUrMaropa, KOTopble MUHUMU3UPYIOT
3HadYeHne yanuHeHus. KoppekTMpOBKM BHOCATCA Takum obpasoMm, 4Tobbl caenarb

OTHOLLEHWE MakcuMarnbHO Brn3kum K eanHunge.
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Ans y-acturmatmaMa MoxeT OblTb BbIMNONHEHA Takas Xe KOoppeKuus, Kak
KOpPEKUNS Ans X-aCTUrMaTmamMa, onmMcaHHas Bbille, COXPaHsisl X-yCTaHOBKM CTUrMaTopa
Mpy 3apaHee onpefeneHHbIX Haumydlnx ycTaHoBKax M MOBTOPS npouedypy Ans
y-yCTaHOBOK CTUrMartopa, Kak OblNno MnpoBeAeHO Ans X-yCTaHOBOK CTUrMaTtopa, Kak
onMcaHo Bbiwe. [pyrMMy crioBamu, KOppeKkuust AN y-acTurMatmaMa MOXeT ObiTb
BbINOfIHEHA, COXPaHsi X-yCTaHOBKM CTUrMaropa MNpyv Haunyudlwmx yCTaHOBKaX, Kak
ornpeaeneHo Bbille, W NOBTOPSS BbleykasaHHble aTanbl 1-5 ToNbKo ANS y-yCTaHOBOK
cTurmaTtopa. Bmecto Toro, 4tobbl Bpy4YHYHO onpeaensiTh, kakoe n3obpaxeHne senseTcs
caMbIM OKpYribiM Cpean Bcex N3obpakeHnn BAONb OAHOro psiaa B X-HarnpasneHum our.
1

aBTOMaTMYeCKK, aHanuanpysi crnektp Oypbe ANS Kaxaoro n3obpaxeHusi, onpenenss

, cnoco® paHHoro um3obpeTteHus, Takmm obpasom, genaetr 3To  onpeaeneHue
BENUYMHY YANMHEHUA W BbiOMpas msobpakeHue C caMbiM ManeHbKUM YAUHEHWEM,
nocrne 4ero Ana CTUrMaTtopoB MUKPOCKOMa YCTaHaBMMBAaKOTCA COOTBETCTBYHOLLME
3HadeHua. [pyrumn cnoBamMmm, Kak TOMIbKO HangeHO camoe OKpyrrnoe msobpaxeHue B
OAHOM pSafYy B X-HanpaBNeHWW, Kak nokasaHo Ha Pur. 2, 1 COOTBETCTBYIOLLEE 3HAYEHNE
X-yCTaHOBOK CTUrMaropa yCTaHOBIEHO B MUKPOCKONE, Toraa cnocob MoXeT onpeaenutb
camoe OoKpyrnoe wusobpaxeHne B Yy-HanpaeBneHWM B KOMOHKE CaMOro OKPYrnoro
N300paxeHns, HaMQEHHOrO B PS4y B X-HanpaeieHUN.

UT0obbI YyCKOPUTL NPOLIEAYPY KOPPEKUMM M caenaTh eé bonee HaaexHOM, CNeKTpb!
dypbe MoryT 6biTb CyOAMCKPETM3MPOBaAHbI M OTMUNBTPOBAaHbI CO CriaXKMBarOLUM
duneTpoM  (Hanpumep, CpeauHHbIM, MeauaHHbIM unu [aycca) A0 BblYUCIEHWUS
MOMEHTOB.

OpHa BakHaa OCODEHHOCTb [aHHOro M300peTeHus - TO, YTO KOoppekums
NpeanoYTUTENBHO BbLINOMHAETCA NPU OTHOCUTENBHO BONBLLION HEZOMOKYCUPOBKE (MK
nepedokycmnpoeke). Korga msobpaxeHne odeHb Onn3ko kK OoKyCUMPOBaHHOMY WK
chokycupoBaHo, SdpdekT acturmatmuama B cnektpe Pypbe He HaCTOMbKO nerko
BbiOpartb W OUEHWUTb, W 3STU CMNEeKTpPbl TPYAHO MCNONb30BaTb ANS  KOppeKumun
acturmarmama.

N3-3a acturmatmama pasnuyHble HanpasneHna CgOKyCMpOBaHbl HEMHOro
Nno-pasHoOMy MpuU HEAOo- WUnu nepedokycupoBke. JTO, BMECTe C WHdOpmauuen ot
OTYETNMBLIX AeTanen obpasa, NPOM3BOAUT CUMbHbIE BO3MYLLAOLLME CUrHAmMbI B CNEKTpe
dypbe OTHOCUTENBHO OMPEeAEeneHUs HanpaBneHWA W BenuYMHbl acTurmaTuama B
cucteme nuH3. Jdpyrummn cnoeamu, yctaHaenmeaa obpasel Tak, 4ytobbl OH Obin He B
dokyce nnm 6rmsko K POKyCMPOBaAHHOMY, HEAOCTaTKN acTUrmaTnama He 3aTparMBaroTca

Tak CUIbHO Apyrumu daktopamn. dur. 7 nokasbiBaeT n3obpaxeHne 140 ¢ Takum xe
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acTurmMatmamom, Kak B npumepe Pur. 6, HO COOTBETCTBYHOLEE W30OpaxeHne
chokycmpoBaHo. Pasmewaa obpasey, npy HEAOKOKYCMPOBKE, BOMPOC acTurMmatmama
CHavana pewaetca 6e3 Kakmx-nMbo MNOMeX, CBA3aHHbIX C HanMyMeM NpaBUibHON
POKyCMpPOBKM NUH3bI. Koraa W3mMeHeHbl YCTaHOBKM CTUrMaTtopa CUCTEMbl JTMH3, npwu
NMOMOLLM HeOMOKYCUPOBKM NEervye Onpeaenutb, YNyylwaeTca N OKPYrNocTb CrnekTpa
dypbe nnm HeT. UsobpaxeHne 140 ACHO NOKasbiBaAET, Kak TPYAHO ONpenenutb
HanpaBneHWe N CTeneHb acTUrMaTtuama, NOTOMY YTO HET HMKAKOro ABHOrO YANMHEHUS.
Kpome TOro, cnektpbl ®ypbe Takke 3aBUCAT OT copepxaHna msobpaxeHus. OuyeHb
ManoBEPOATHO, CoAEepXKaHWe MOXET AaTb Takyl SPKOCTb B criektpe dPypbe, KoTopas
caenaet cnocob HeygauHbIM C NEPBOM MOMbITKW. PelweHne moxeT ObiTb HangeHo
NOBTOPEHNEM MpoLeaypbl ONTUMKU3ALMM B APYroM MecTe n3obpaxeHuns obpasua, 4Tobbl
yOOCTOBEPUTBCS, YTO NOMYYEH TaKoW XKe OTBET.

OnpegeneHHble sTanel cnocoba faHHOro msobpeTeHna B npouecce paboTol
obpucoBaHbl B 0Owmx ueptax Ha Pur. 8. [lpm BbinonHeHun ostana 200
HenodoKycupoBaHHoe n3obpaxeHne 202 (kak, Hanpumep, nepBoe usobpaxeHue 96
dur. 1) nonyyaeTcs Npu NEPBOM 3HAYEHWMU X-YCTaHOBOK CTMrMartopa W npu nepBoM
3Ha4YeHUM Y-yCTaHOBOK CcTuUrmaTtopa. Ha sTtane BbluaucneHma 203 COOTBETCTByHOLLEES
n3obpaxeHne cnektpa Pypbe 204 (kak, Hanpumep, wn3obpaxeHme 312 dur. 2)
BbIMUCNEHO BbIMUCASAOWMM  YCTPOUCTBOM, TakMM Kak KomnbtoTep. Ha sTane
onpeaeneHns 206 B3BELLEHHbIE MOMEHTLI ApKocTM 207 nsobpaxerHnsa 204 BbIYNCMEHDI
KOMMBIOTEPOM  ANA  ONpefeneHvs pacnpefeneHna W HanpaBneHna  nuKceneu
n3obpaxenna. Ha stane cpasBHeHuss 208 oTHoweHne 209 unu pasnuume Mmexay
COOCTBEHHLIMM  BEKTOPaMn  CPaBHMBAETCA  KOMMbIOTEPOM, 4TOObI  OnpeaenvTb
okpyrnocte msobpaxerHns 204. Ha atane ycrtaHoBknm 210 KOMMLHOTEP W3MEHSET
YCTaHOBKM B MUKPOCKOME X-yCTaHOBKM CTUrMartopa (Unn y-yCTaHoBKM cTurmaropa) 211
OT MEepBOro 3Ha4YeHUa A0 BTOPOro 3HaYEHWS, r4e BTOPOE 3Ha4YeHWe NpeanoyvTUTENbHO
ABNAETCA YBENMMUMBAIOLENCA WM YMEHbLUAIOWENCs MNoCneaoBaTeNnbHOCTBO MO
CpaBHEHMIO C MNEPBbIM 3HAYEHMEM, TaKOe KakK ABWKeHWe OT, Hanpumep, -0.12 k -0.08, kak
nokasaHo Ha dur. 1, Ttak, 4tobbl OoTODpPaXanocb HOBOE W30OpPaXeHWe Mpu BTOPOM
3Ha4YeHMM X-yCTaHOBOK cTurmartopa. 3atemM BbIMUCMSETCH  COOTBETCTBYHOLLEE
nsobpaxeHne cnektpa Oypbe. Komnbotep MoxeT ObITb 3anporpaMMmMpoBaH Ha
NPOAOIPKEHNE MU3MEHEHUS X-yCTaHOBOK CTUrMaropa B TOM € CaMOM HanpasreHuu,
NnoKa OTHOLUEHWS BEKTOPOB YNyuLIAKTCH, & €CNM OTHOLIEHUS YBENUYMBAOTCH, TO
BMECTO 3TOr0 X-yCTaHOBKM CTUrMatopa W3MEHATCA B MNPOTMBOMOSIOXKHOM

HanpasneHnn. Takke BO3MOXHO WMCMONMb30BAaTb OTHOCUTENLHO B0omnblUME N3MEHEHUS
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YyCT@HOBOK CTMrMaropa B Hadane, a 3aTeéM YMEeHbLUTb W3MEHEHUS X-YCTaHOBOK
cTMrMartopa, Korga OTHOLIEHUS YNyudlaroTCs, T.e. cTaHoBATCa Onmke K 1, nnn korga
onpefeneHo, 4YTo BEPOSATHO JNydluMe X-yCTaHOBKWM CTurmaTtopa Obinv nponaeHs..
Hanpumep, ecnv OTHOWEHWE MOCTENEHHO YMEHbLUaeTCs U 3aTteM  HadvHaeT
yBENMYMBaTLCH, pasmMep MW3MEHEHMa YCTaHOBOK CTurMaropa yMeHbllaeTcs, a
HanpaeneHue nameHseTcs. MNMpeanoyTuTensHO, y-yCTaHOBKM CTUrMaropa yaepXneaeTtca
npy NepBOM 3HA4YeHUW, Kak, Hanpumep, -0.12, 4TO COOTBETCTBYET MEPBOMY PSAy Ha
durypax 1-2. durypbl 1-2 nokasbiBaOT NPennovTUTENbHbIE NPUMEPLI 3HAYEHUA OIS
X-yCTaHOBOK W ANA Y-yCTaHOBOK CTUrMaropa. 3HadeHus cturMaropa MoryT OTNn4arbes
OT CUCTEMBI K cucTeme. Takke MOryT MCNONb30BaThCA APYTne 3HAYEHUS U MHTepBarnsb!.
KoMnbroTep HaunHaeT TO e caMOe NOBTOPEHWE W BLINOMHAET dTan BbldMcneHna 203 n
aTan onpegeneHna 206 ¢ x-ycTaHOBKaMun CTUrmMaTopa, YCTaHOBIMEHHbIMU CO BTOPbIM
3Ha4veHueM. Ha atane cpaBHeHnsa 208 BTOpPOe OTHOLIEHME COBCTBEHHOIO BEKTOPA Npun
BTOPOM 3Ha4YeHUN CPaBHMBAETCHA C MEpPBbIM OTHOLUEHMEM COBCTBEHHOrO BEKTOpa npu
NepBOM 3HA4YEeHUN X-YCTaAHOBOK cturmartopa. Ecnu nepBoe oOTHOWweHWe Onuxke K
eauHuLe, 4Yem BTOPOE OTHOLWWEHWEe, TO KOMMbIOTEP OCTaHaBnNMBaeT MOUCK B
X-HanpasneHun. Ecnv BTopoe OTHOLWLEHWe Bnnxke K eanHULEe, YeM NeEPBOE OTHOLLEHME,
TO KOMMbLIOTEP, Ha 3Tane ycTtaHoBkK 210, USMEHAET X-yCTaHOBKM CTUrMaropa oT BTOPOro
3HadYeHMa [0 TPeTbero 3HadyeHusa, Kak, Hanpumep, -0.04. 31O noBTOpEHWE
NPOAOIPKAETCH 40 YETBEPTOro, NATOrO U T.4. 3HAYEHWW, NOKa KOMMBIOTEP HE ONPEeaEnuT,
YTO CrneayroLee 3Ha4YeHne X- He NPUBOAMUT K Bonee oKpyrnomy n3obpaxeHuto, T.€. Korga
HOBOE OTHOLUEHWE CODCTBEHHbIX BEKTOPOB He Onwxke K eAnHMLE MO CPaBHEHWUIO C
OTHOLLEHMEM BEKTOPOB, CBA3a@HHbIM C NpeablaylnM  3HAYEHUMEM  X-YCTaHOBOK
cTurmaropa.

Korpa HangeHo nydwee 3HadeHuMe X-yCTaHOBOK CTUrMartopa, TO KOMMbITEpP, Ha
aTane ycTaHOBKM 212, U3MEHAET y-yCTaHOBKM cTurmatopa 213 OT nepBoro 3HadeHus,
kKak, Hanpumep, -0.12 kak nokasaHo Ha durypax 1-2, KO BTOPOMY 3HA4YEHWUIO, Kak,
Hanpumep, -0.08. KomnbloTep genaeT TO Xe camMoe MOBTOPEHUE, Kakoe BbIno caenaHo
ANA  X-yCTaHOBOK CTMrmatopa, noka He ©OyayT HangeHbl Iydlme Yy-yCTaHOBKU
cturmatopa. OpHako, X-yCTaHOBKM CTUrMaropa 3aduKCUpOBaHbl B 3HAYEHWUW,
onpeaeneHHoOM Npy NEPBOU UTEpaUMK, Taknm obpasom, atan ycTtaHoBkn 210 nponyLyeH,
Kak MNICTPUPOBAHO MYHKTUPHOW NuHMen 214 Ha dur. 8.

BmecTo perynupoBkM yCTaHOBOK CTUrMaropa TOMbKO B OA4HOM HanpaefeHuu 3a
pa3 (Kak, Hanpumep, X-yCTaHOBOK CTUrmaTtopa), TakKke BO3MOXHO OTperynmpoBaTb

YyCTaHOBKM CTUrMaTtopa B X- U B y-HarnpaBneHnsXx O4HOBPEMEHHO. DTO MNMKOCTPUPOBaAHO
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Ha dur. 2, roe msobpaxeHne 300 mMoxeT ObiTb M30BpakeHMeM, BbIOPaHHbLIM Kak
HayanbHoe wu3obpaxeHne. Torga cuctema uccnefyeTr OTHOLWEHWE COBCTBEHHOro
BEKTOpa He Tomnbko unaobpaxeHna 302 (perynupys yCTaHOBKW CTUrMatopa TONbKO B
X-HanpaBneHun), HO TakkKe Wwuccneayet OTHOLWEHWUH, SABMAIOWMECH pe3ynbTaToM
yCTaHOBOK CTUrMartopa ans nsobpaxeHunn, okpyxarowmx nsobpaxenne 300, Tak, 4tobbl
OTHOLWEHUS COBCTBEHHbIX BEKTOPOB n3obpaxerHnn 304, 306, 308, 310, 312, 314 n 316
Obinu onpepeneHbl. Toraa cuctema BblbUpaeT X-yCTaHOBKN U y-yCTaHOBKM CTUrMaTopa,
KOTOpblE€ MPUBOAAT K CAMOMY HMU3KOMY OTHOLLEHMIO BEKTOPOB, Kak ODBACHEHO Bbille,
KOTOpble, cKopee BcCero, b6nmke K (OKYCMPOBKE MO CPaBHEHUIO C HavanbHbIM
naobpaxeHnem 300, kak nokasaHo Ha dur. 2. JTK 3Tanbl NOBTOPAIOTCA, Kak ONMcaHo B
obwmx yepTtax Ha dur. 8, Noka camoe HMU3KOE OTHOLLEHWE HE HaAWAEHO, N HangEeHHOEe
n3obpakeHne [EMOHCTPUPYET camoe Kpyrrnoe usobpaxeHne. 3ITO ABNAETCA
NpeanoYTUTENBHBIMU X-yCTaHOBKaMW U y-yCTaHOBKaMW CTUrMatopa, KOTOpble AOSMKHbI
NCNONb30BaTbCs, YTOObLI Nyylle BCEro KOMNEHCMpoBaTb aCTUrMaTnuam CUCTEMbI SINHS.
Kak nydwe Bcero nokasaHo Ha dur. 6, pasmep 3Tux aByx COBCTBEHHbIX BekTOopoB 132,
134 BmecTe € yrnom anbda annmnTm4eckoro nsobpaxerHms 130 MOXET MCNONb30BaTLCA
Takmm obpasom, 4Tobbl ykasaTb, Kakoe HanpasneHne, BepoAaTHo, Byaet nyudwmm. Kak
0003Ha4YeHO paHee, TakkKe BO3MOXHO MPOCTO MPOAOIKUTE B TOM XE€ CaMOM
HanpaBneHun, He BbIYMCIIAA OTHOLLUEHWA BO BCEX HanpaBfeHWSAX, Moka OTHOLUEHWUS
ynydwarotcq, T.e. craHoBatca Onwke Kk 1. Korga OTHOWEHMS CHOBa HavuMHaroT
yBENUYMBATBLCHA, TO KOMMBIOTEP MOXET HadaTb UCCNeaoBaTb BCE HanpaBreHus, Kak
OMNMCaHo BbiLLE.

Hapsgy ¢ Tem, 4yto gaHHoe m3obpeTeHne Obino onucaHo B COOTBETCTBUM C
npeanoYTUTENBHBIMA KOMMOHOBKaMM W BOMITOLEHUAMW, MOHATHO, YTO ONpeferieHHble
3aMeHbl U U3MEHEHUS K HeMy MOryT ObITb caenaHbl, He OTCTynas OT CyL|HOCTU W

obvema cneayroen popmMyrnbl M3odpeTeHms.



10

15

20

25

30

35

12

dopmyna nsobpeteHus:

1. Cnocob aBTOMaTUYECKOM KOPPEKLMN acTUrMaTama CUCTEMbI NTIMH3, BKIHOYAIOLLMIA:
nony4YeHne nepBoro, He CcdOKyCMpoBaHHOro, u3obpaxeHus (96) npwu nepebIx
yCTaHOBKax CTurmaTopa NMH3b,

OCHOBbLIBasACb Ha NepBOM M3obpaxeHun (96), BbIMMCNANOLWEE YCTPOMUCTBO BbIUYMCISAET
nepeoe usobpaxeHne cnektpa Pypbe (312), onpepenas pacnpeneneHne wu
HanpaeneHue nukcenen n3obpaxenuns (128, 312) BblumcneHMem nepeoro sekrtopa (132)
N BTOPOro BekTopa (134),

cpaBHeHMe nepBoro Bektopa (132) co BTOpbIM BEKTOPOM (134),

W3MEHEHWEe InWH3bl OT MepBbIX YCTAHOBOK CTUrMaropa KO BTOPbIM YCTaHOBKaM
cTurmaTopa AN nonyYeHns BTOporo, He coKycupoBaHHoOro, msobpakerHue (98),
BbIMMCNAKOWEE YCTPOWUCTBO BbLIMUCIAET BTOPOE M3obpaxkeHue cnektpa Pypoe (314),
OCHOBbIBaHHOE Ha BTOPOM n3obpaxeHunu (98),

onpefeneHne pacnpegeneHus W HanpaBneHus nUKCenen BTOPOro usobpaxeHns
cnekTpoB Pypbe (314) BblYMCIIEHNEM TPETLENO BEKTOPA U YETBEPTOrO BEKTOPA,
CpaBHEHWE TPETLErO BEKTOPA C YETBEPTLIM BEKTOPOM,

ecnn nepsbin BekTop ©Oonee nogobeH BTOPOMY BEKTOPY, YEM TPETUN BEKTOP -
4YEeTBEPTOMY BEKTOPY, BbIOMparoT nepoe nsobpaxeHme (96), n

ecnn TpetTun BekTop Bonee nogobeH 4YETBEPTOMY BEKTOPY, YEM NEPBLIA BEKTOP -

BTOPOMY BEKTOPY, BbIBMparoT BTOPOE nsobpaxeHme (98).

2. Cnocob no n. 1, oTAMyarWmMmnca TeM, 4YTO cnocod AOMOMHUTENBHO BKAOYaAET aTan

BbIMMCNEHUS B3BELLUEHHBIX MOMEHTOB SPKOCTU KPYrnoro naodbpaxenus (129).

3. Cnocob no n. 2, oTNMYarLWMNCa TEM, YTO cnoco® AONOMHUTENBHO BKOYaET aTan
CpaBHEHMSA MEPBOro OTHOLUEHMS COBCTBEHHbIX BEKTOPOB pacnpefeneHnss spKocTm
nepeoro usobpaxeHna cnektpa Oypbe (128, 312) coO BTOPbIM OTHOLLEHUEM
cOBCTBEHHLIX BEKTOPOB pacnpeaeneHns ApKoCTM BTOPOro n3obpaxeHuns cnekrpa dypbe
(314).

4. Cnocob no n. 3, oTnMyarWmmnca TeM, 4YTO cnocod AOMOMHUTENBHO BKAOYaAET aTan

BbIbOpa N3obpakeHns, MMEIOLLErO Camoe HU3KOE OTHOLLEHME.

5. Cnocob no n. 1, oTNMyarWMCa TEM, YTO cnoco® AONOMHUTENBHO BKMOYaET aTan

N3MEHEHMS X-yCTaHOBOK U y-yCTaHOBOK CTUrMaTopa.
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6. Cnocob no n. 5, oTnMyarWmMmnca TeM, 4YTO cnocod AOMOMHUTENBHO BKAOYaAET aTan

OAHOBPEMEHHOIO N3MEHEHMS X-yCTAaHOBOK M y-yCTaHOBOK CTUrMaTopa.

7. Cnocob no n. 1, oTnUYaroWMNCA TeM, 4TO Cnoco® [OMOMHUTENBLHO BKIOYAET
HaxoXAEeHWe YCTaHOBOK CTUrMatopa, KOTOpble MUHUMM3MPYIOT 3HayYeHue YANNHEHUS

nepeoro n3obpaxeHuns cnekrpa Pypoe (128, 312).

8. Cnocob no n. 1, oTnMYaroWMNCsa TeM, 4TO Cnoco® [OMOMHUTENBLHO BKIOYaAET

yCTaHOBKY MEPBOro M BTOPOro n3obpaxkeHnn B He40 OKyCUPOBKE.



10

15

20

25

30

35

15

M3MEHEHHAA ®OPMYJA U3OBPETEHUA
nonyuyeHa MexayHapogHbIM 6topo 06 Hos6pa 2015 ropa (06.11.2015).

1. Cnocob aBTOMaTUYECKOM KOPPEKLMN acTUrMaTama CUCTEMbI NIMH3, BKIHOYAIOLNN,
nony4YeHme NepBoro n3odpaxkeHns ¢ HECOKYCUPOBaHHbIM OTODPaXKeHMEM NP NepBbIX
ycTaHoBkax cturmaropa (96) nmHsbl,

OCHOBbLIBasICb Ha MEPBOM U300paXkeHnn npu NepBbIX ycTaHoBKax crturmartopa (96),
BbIYMCIIAOWEE YCTPOUCTBO BblYMCNAET NepBoe n3obpaxeHne cnektpa Pypoe (312),
onpeaeneHne pacnpeneneHns 1 HanpaeneHuss SpKocTU B m3obpaxeHun (128, 312)
BblUYMCIEHMEM NMEPBOro Bektopa (132) n BToporo Bektopa (134),

CcpaBHeHMe nepBoro Bektopa (132) co BTOpbIM BeKTOPOM (134), M3aMeHaa NuH3y OT
nepBbIX YCTaAHOBOK CTUrmaTtopa (96) KO BTOpbIM yCTaHoBkam cTurmartopa (98) aons
NONyYeHnsa BTOPOro M30OpaKeHus C  HeCmOKYyCUPOBaHHLIM OTODpaXkeHMeM, BTOpOe
n3obpaxeHne npu BTOPbIX YCTaHOBKAx CTUrmaTopa SBNAETCA TakMM Xe BUAOM, Kak
nepeoe n3obparkeHne Npu NepBbIX YCTaHOBKaxX CTUrmaTopa,

BbIUMCIIAOWEE YCTPOUCTBO BbIMUCIAET BTOPOE n3obpaxeHme cnektpa Pypbe (314)
OCHOBbIBasICb Ha BTOPOM M300pakeHnn npu BTOPbIX yCTaHOBKax cturmartopa (98),
onpefeneHne pacnpefeneHna U HanpaBreHUs SPKOCTENW BO BTOPOM W30BpakeHuu
cnektpa Pypbe (314) BblMUCIIEHNEM TPETLEINO BEKTOPA U YETBEPTOro BEKTOPA,
CpaBHEHWE TPETLENO BEKTOPA C YETBEPTHLIM BEKTOPOM,

ecnn nepsbin BekTop ©Oonee nogobeH BTOPOMY BEKTOPY, YEM TPETUN BEKTOP -
4YeTBEPTOMY BEKTOPY, BbiOMpatoT nepBoe u3obpakeHne npu MNepBbiX YCTaHOBKax
cturmartopa (96), a

ecnn Tpetun BekTop Bonee nNogobeH 4YETBEPTOMY BEKTOPY, YEM NEPBLIM BEKTOP -
BTOPOMY BEKTOpPY, BblOMpaoT BTOpoe Wu300paxkeHne npu BTOPbIX YCTaHOBKax

cturmartopa (98).

2. Cnocob non. 1, oTAMyarWMNCa TEM, 4TO cnocob AONOMHUTENBHO BKOYAET 3Tan

BbIYMCIIEHUS B3BELLUEHHBIX MOMEHTOB SAPKOCTU KPYrnoro naobpaxeHus (129).

3. Cnocob non. 2, oTNMYarWUnUCa TEM, YTO Crnoco® AOMOMHUTENBHO BKIKOYAET aTan
CpaBHEHMSA MEPBOr0 OTHOLWIEHMS COBCTBEHHbLIX BEKTOPOB pacrnpefeneHuss ApKoCcTu
nepeoro usobpaxeHna cnektpa Pypbe (128, 312) cO BTOPbIM  OTHOLLEHUEM
cOBCTBEHHBIX BEKTOPOB pacnpeaeneHns ApKocT BTOPOro n3obpaxeHuns cnektpa dypbe
(314).
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4. Cnocob non. 3, oTAMYarLWMNCa TEM, 4TO cnocod AOMOMHUTENBHO BKAOYaAET aTan

BbIBopa n30bpakeHns, MMEIOLLErO Camoe HU3KOE OTHOLLEHME.

5. Cnocob non. 1, oTnMYaKWMICA TEM, 4TO Ccnoco® AONOMHUTENBHO BKOYAET 3Tan

N3MEHEHMS X-yCTaHOBOK U y-yCTaHOBOK CTUrMaTopa.

6. Cnocob non. 5, oTnMyarWmMnca TeM, 4TO cnocod AONOMHUTENBHO BKOYAET 3Tan

OA4HOBPEMEHHOTO N3MEHEHNS X-yCTAaHOBOK U Y-yCTaHOBOK CTUrMartopa.
7. Cnocob non. 1, oTnuyaroWmMnUca Tem, YTo crnoco® AOMNONHUTENBHO BKIHOYAET
HaxoXaeHMe YCTaHOBOK CTUrmaTopa, KOTopble MUHUMU3MPYHOT 3HauYeHue yanuHEeHUSs

BbIBpaHHOro nsobpaxeHus cnektpa Pypwe (128, 312).

8. Cnocob no n. 1, oTAMYaKLWMNCA TEM, YTO CNOCOD AONONMHUTENBHO BKIOYAET

yCTaHOBKY MNEPBOro 1 BTOPOro n3obpaxeHnn B Hego0dOKyCUPOBKE.
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