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[Ipu pemeHUH aCTPOHOMUYECKHX U acTpOoDU3MYECKUX 3aqad HAONIOACHHS BHE3EMHBIX
MCTOYHUKOB M3JTy4€HHUs, a TAKKE MHOIHMX MOAOOHBIX UM 337a4 (PU3UUECKOI0 3KCIEPUMEHTA,
CBS3aHHOTO C  HCCJIEIOBAaHHMEM CBOWCTB Cpell U OOBEKTOB IMpU  pPagualliOHHOM
KOPIYCKYISPHOM FJIM BOJHOBOTO XapakTepa BO3ACHCTBHHU Ha Cpeabl B Pa3HBIX ydacTKax
OOLIMPHOrO JUana3oHa CHEKTpa paclpeieseHus 3JIEKTPOMAarHUTHBIX BOJIH HAXOJAT LIMPOKOE
NpPUMEHEHHE CHUCTEMbl KOHTPOIS U JMarHOCTHUKU COCTOSHUS OOBEKTOB W HaOII0JaeMOro
npocTpaHcTBa. [IpocTpaHCTBO € MPUCYTCTBYIOIIMMU B HEM OOBbEKTaMU HAONIOJICHUS SBIISETCS
MaTeMaTUYECKUM 1000 eM MOHSATHS KJIaCTEPHOTO MPOCTPAHCTBA.

ACTpOHOMHYECKHE U aCTPO(PU3NUYECKHE CHUCTEMBbl KOHTPOJS U JUATHOCTHKH COCTOSHUS
ACTPOHOMMYECKOTO (3€MHOTO W BHE3EMHOI0) MPOCTPAHCTBA HAOMIOACHHS ATO CPEICTBa,
KOTOpbIE MOXHO Ki1accu GUIIMPOBaTh KaK CHCTEMbl IMACCUBHOIO THUMA, TO €CTh HUKOUM
o0pa3oM He BIHUAIONME HAa W3MEHEHHUE CBOICTB HaOMIOIaeMOro OO0bEeKTa U Cpellbl
MPOCTPAHCTBA ero HaOmoneHus. [Ipu 3ToM u3nydeHue (MOTOK YHEPTUH PAHAINHN) OT 00BEKTa
U TPOCTPaHCTBA HAOJIONEHUS MOXKET MMETh MECTO Ha JII0OOM Y4acTKe CHEKTPabHOTO
qUanazoHa JIUH BOJH JJIGKTPOMAarHMTHOTO U3MydeHus. B  3aBucuMoct OT TuMa
Ha0/01aeMoro 00beKTa (MCKYCCTBEHHOM HMJIM €CTECTBEHHOW MPHUPOJbI) U3IYYECHUE MOXKET
ObITh KOTEPEHTHBIM WJIM HEKOTEPEHTHBIM, HE MOAYIMPOBAHHBIM WM MOJIYIMPOBAHHBIM I10
TOMY HJIM WHOMY 3aKOHY, B TOM YHCIE€ IO 3aKOHOMEPHOCTH XaOTUUYECKOTO H3MEHEHUS
COCTOSIHUSI CTOXAaCTHMYECKUX CBOICTB cCpelIbl MPOCTPAHCTBA HAONIOJICHHS, CKBO3b TOJIIY
KOTOPOT'O pacrpocTpaHsieTcsi COOCTBEHHOE WM OTPaKEHHOE U3TyYeHUE palualiii.

[Ipu HaOMIOIEHUHU MCKYCCTBEHHOW MPHUPOJBI 00OBEKTa — UCTOYHUKA HU3ITYUYEHUS], CHCTEMBI
IPOCTPAHCTBEHHO-BPEMEHHOIO KOHTPOJISI M JAMArHOCTUKA IapaMeTpoB MPOCTPAaHCTBA U
O0BEKTOB MOTYT OBITh BBINOJHEHBl KaK CHCTEMBl AKTHBHOTO THIA C BO3MOXKHOCTBHIO
peanm3anyu  (QYHKIUNA yIOpaBICHUS BO3IACHCTBHEM Ha OOBEKT KOHTPOIS U cpeny
npocTpaHcTBa ero HabmoaeHus. [lpu 3ToM cUCTEMBI HE TONBKO MOTYT OBITb, HO U JIOJIKHBI
ObITh, AaBTOMAaTHYECKUMH, C pPa3HbBIMH BapHaHTAMHU BBINIOJHEHUS: aJalTHUBHBIMU WJHU
HEaJANTUBHBIMU; IO CXEMHOMY MCIOJIHEHHUIO — aHAJIOTOBBIMU UJM ITU(POBBIMU; anapaTHbIM
WJIM TIPOrpaMMHO-alIapaTHBIMU — 10 peajr3alluy aIropuTMa ux paboTsl U T.I.

ABTOMaTHYECKUE CIEISIME CHCTEMbI, HE3aBHUCHMO OT JHala3oHa CIEKTpa H3ITydeHUs
o0beKkTa HAOMIOAEHUS, TMpeIHa3HAYEeHbl Ui aBTOMATUYECKOTO BBIABICHUS, 0€3 ydacTus
oreparopa — 4eJOBeKa, MPUCYTCTBHUS WIIM OTCYTCTBUS HCKOMBIX OOBEKTOB, MOCIEIyOIIEH
UICHTU(UKAUK OOHAPYKEHHBIX OOBEKTOB, JAMATHOCTUKA M COMPOBOXKICHHUS TPACKTOPHI
U3MEHEHHS UX COCTOSHUS B MPOCTPAHCTBE HAOIIOACHMUS, HApUMEP, U3MEPEHUsT TPACKTOpU
U3MEHEHHS] KOOpJMHAT HUX MECTOIOJIOKEHHUS, BapHalud HX PpPa3sMEpPHOCTH, MOUHOCTU
U3ITy9aeMOM SHEPTUU PaTUaIliy C LENbI0 MOCIEAYIOIEr0 YIIpaBIeHUs STUMHU MapaMeTpaMu B
3aJJaHHOM HalpaBJCHUM B ciydyae HeoOxomumoctu. Hampumep, mnpuBeneHue 0OOBEKTOB
TpeOyeMyl0 TOUKY HaAOJII0aeMOTr0 MPOCTPAHCTBA UJIM YIIPABJICHUS MapamMeTpamMH BOJIHOBOTO
¢poHTa MOIIHOTO 3JEKTPOMArHUTHOTO M3IY4YEeHHS ISl CO3JaHUs B JaHHOW oOnacTu ouara
1po0osl, KAK UCTOYHUKA OTIOPHOTO JUIsl UCCIIE0BAHUS CBOMCTB CPe/Ibl MCTOYHUKA U3Ty4EHUS.

Ha xadecTBO pabOThI aBTOMAaTHYECKOW CHCTEMbI HAa HAa4YaJIbHOM 3Tare paboThl, CBI3aHHON
C MPOCMOTPOM TPOCTPAHCTBA HAOMIOACHWS U OOHapyKeHHS B HEM HCKOMOTO OOBEKTa
OoypIioe  BJIMSHHE OKA3bIBAIOT OCOOEHHOCTH METOJOB M ITOPUTMOB IPOCMOTpA
MIPOCTPAHCTBA, OOPaOOTKHU, BBIJIEISIEMOTO YYBCTBUTEIBHBIM 2JIEMEHTOM, CUTHAlIAa OT 0OBEKTa
HaOIO/ICHUS ¥ IMHAMUKA TPACKTOPUH W3MEHEHHUS MapaMeTpOB CUTHANIA U CaMOTO 00BEKTa, TO



€CTh, COPAa3MEPHOCTb OBICTPOJECHCTBUSA CHCTEMBI M MCIIOJIB3YEMOTO METOJa IMpPOCMOTpa U
HaOJI0IeH NI IPOCTPAHCTBA C IMHAMUKOM MOBEIeHUsI 00BEKTa B 3TOM IPOCTPAHCTBE.

Kak mnokaspiBaroT, IpOBEAEHHBIE HA OCHOBE IIPUBJICUYCHUS OCHOB TEOPUM CIy4alHBIX
IPOLIECCOB W ONTHMAJIBHBIX CTaTUCTUYECKUX PEHICHUN, CPABHUTEIBHBIC  OLEHKA
3¢ PEKTUBHOCTH Pa3InYHBIX CIIOCOOOB U METOJIOB MOKPBITHS M OLEHKU [TapaMEeTPOB COCTOSTHUS
KJIACTEPHOTO MPOCTPAHCTBA HAMOONBIIMM OBICTPOJCHCTBHEM TIOKPHITHS IPOCTPAHCTBA
HaOJII0AECHNS C OAHOBPEMEHHON peayu3alueil npouexypbl U3MEPEeHHUs] KOOPIUHAT U OLEHKU
apaMeTPOB COCTOSHUSI UCKOMOTO, OOHApY)KEHHOTO MO ONpeNeIEHHBIM MPU3HAKAM OTJIMYUS,
00beKTa B Ha0JII01aeMOM MTPOCTPAHCTBE O0JIaJaeT TPaIuEeHTHBIN METO/ HAOIIOACHUSI.

Tabnuia. CpaBHeHHe MeTO0B () OPMHUPOBAHMS I'PAAUEHTHOI0 CUT'HAJIA

Meron onenku rpaguenta | IlosHoro BexropHo- | IlocnenoBarensHoro
muddepennmana | Gpa3zoBbIit BPEMEHHOTO CpaBHEHHUS
Tun anroputma MTHOBEHHOTO nepebopa | MOMApHOIO | MOCIEA0BA-
TTOKPBITHUS KBaJI[PAHTOB TEIBHOTO
[TorpemmHOCTH 1 ~ 1,562 ~ 1,136 ~ 3,448
OIICHKH, OTH. €]I.

Kak BuaHO M3 pe3ynpTara CpaBHEHHUS PaA3IMYHBIX METOJOB IMOJYy4EHUS TIpaJueHTHOU
OLICHKA KOOPJIMHAT COCTOSHUSI OOBbEKTa B IMPOCTPAHCTBE HAOIIOAEHHUS, OOJBIIYI0 POJIb B
oOecrieyeHNH HauBbICIIEH 3()D(HEKTUBHOCTH MPUMEHSIEMBIX METOAOB U TPUHITUIIOB MOKPHITHS
IPOCTPAHCTBA C OJHOBPEMEHHON HJeHTU(UKAIIUEH HCKOMOTO OOBEKTa M JOCTHKCHU S
HanOOJbIIe TOYHOCTH OLIGHKH I1apaMEeTPOB COCTOSHUS HCKOMOTO (COCpeaoTO4eHHOTO
IHEPreTUYECKOro Kiacrtepa) oObeKTa B MPOCTPAHCTBE HAOIIOICHHS UTPAET BHIOOP airopuT™Ma
(mporeaypsl aHamM3a OTHENBHBIX SJEMEHTOB WM HMX CUMOMO03a) TOKPBHITUS U TOPSAA0K
nepebopa, a Takke crocoda BhIIEIEHUS IPAJAUEHTa COCTOSHUS — PACCOITIaCOBAHUS COCTOSTHHUN
Ha aHAJTM3UPYEMBIX CMEKHBIX TaKTOBBIX (BPEMEHHBIX UM MPOCTPAHCTBEHHBIX) WHTEpBAJIAX
OLICHKH KOOPJIMHAT COCTOSIHUS U TUHAMHUKH TapaMeTPOB MPOCTPAHCTBA U 0OBEKTa B HEM.

Crneun¢ukoii HaYIBHOTO dTana rpaJueHTHON CIeIsIell CUCTEeMbl — aHAJIN3a COCTOSIHUS
MHOTOMEPHOTO MPOCTpaHCTBa HAOIIOACHH S, OCOOEHHO Ha ATarnax oOHapYKEHUsI, ONO3HaBaHUS
U UJICHTU(UKAIMN HCKOMOIO Kiacca OOBEKTOB, SIBISETCS HEOOXOJUMOCTh OOecleueHus
BO3MO>KHOCTH OCYILIECTBJICHHUSI ITPOLIELYPHI TOCIIEA0BATEIBHOIO aHaIn3a (mpoueayps! Banpaa)
oOnacTtell MPOCTPAHCTBA <IIOJIO3PUTENBHBIX» C TOYKU 3pPEHHUS HAIUYUS WM OTCYTCTBUS
o0bekTa (K1acTepa) HCKOMOIO Kiacca C MpU3HAKAMU, IPUCYIIMMU 3TOMY KIaccy OOBEKTOB
(xnmactepoB). OOecrieueHre TakOM MPOIEAYPbl BAXKHO MPHU BO3ACUCTBHUU BBICOKOTO YPOBHS
oMeX M IllymMa Ha HabIoJaeMoe MPOCTPAHCTBO U MPU MAJOM CTaTUCTUYECKOM PACCTOSHUS
pasnuuMs MEXAY OTIENbHBIMHM KJIacCaMU MCKOMBIX KIacTepoB (0OBEKTOB) W OIM30CTH
ypOBHEH uX pamxkupoBanus. Torma npormenypa Banbna (unu Bamsaa—BonsdoBuima) momoraer
py UACHTA(PUKAIMK OJTM3KUX KIACCOB PAclO3HABAEMBIX KIIACTEPOB (0OOBEKTOB) YMEHBIIHMTH
paccTosiHiE MEXIY YPOBHSAMH PAaHKUPOBAHUS CMEKHBIX KIACCOB B JHara3oHe KIaCTEPHOIo
pa3buenus. Kpome TOro, 3aMETHYIO pOJIb B TIOBBIIIEHUH TTOMEXOYCTOMYHNBOCTH TPAIMEHTHBIX
CIEeNIIMX CUCTEM, IIPH UX MPUMEHEHHH B aCTPOHOMUYECKOH, acTpOPU3NUYECKO, JIa3epHOM
UHUIIMMPOBAHUHU TEPMOSIEPHBIX PEAKIUH U T.I., KOTOPBIM MPUCYIL BECbMa BBICOKUN YpOBEHB
nomex, mnpoueaypa Baipga npaktudeckd He3amMeHMMa. OJTO OOYCIOBJIEHO TEM, YTO 3TUM
METOJJOM MOXHO COXPaHHUTh KOOpPAMHATBl COCTOSHHUS Mpolecca UM IMPOCTPAHCTBA
HAOJIOZCHNS HA BpeMs, IPEBBIIAIOLICE BpeMs JACHCTBUSA IOMEXH, C YYETOM JUHAMHUKH
U3MEHEHHUS TPAaeKTOPHU Mpolecca UM 00bEeKTa B BUJIE SKCTPANOJISIIMN KOOPAMHAT HAa BpeMs
NEHCTBUS TOMEXU WJIM Ha BpeMsl MCUE3HOBEHHUs CHTHaja B IIyMaX U B momexe — 3ddekr
«IpOTalaHusD» CUTHAJIA OT HAOI0JaeMOTO 0OBEKTA.



