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(57) Pedpepar:

Cnocibé pocnigpkeHHs asumyTiB Ta eninTUYHOCTEN MNonsipu3auinHoro 3o6pakeHHsi MAiBOK Mnasmu
KPOBIi, B IKOMY LLap NaasMy KPoBi NIOAMHN ONPOMIHIOIOTE MiHIMHO NONSPM30BaHNM BUNPOMIHIOBAHHAM
3 asumyTtom nongpu3adii 0° BiGHOCHO NMOWWHWM NadiHHA, YTBOPEHMM MpW NPOMYCKaHHI ny4ka
HM3bKOKOrepeHTHOro HaniBnpoBigHMKOBOrO na3epHoro gioga 3 gosxuHoto xBuni 0,6328 mkm 4yepes
NiHiNHWIN nonapusaTop, 06epTaloTb NMOLWMHY NPONYCKaHHA aHarnisaTopa Ha KyTu B Mexax Big 0° go
180°. MNpoeKkTyloTb 32 4OMOMOrol MiKpOOb'ekTMBa NonspusaLiviii 306paxeHHs 3paska nnasmu Kposi B
NAOLLMHY CBITNOYyTNUBOI nnowagku CCD-kamepun, BUMIPIOIOTE MacuBM MiHIManbHUX i MakCMManbHUX
PiBHIB IHTEHCUBHOCTEW 300paKeHHs NnasMu KPoBi ANs KOXHOro okpemoro nikcens CCD-kamepu Ta
BIAMOBIAHI M KyTM NOBOPOTY, 3@ SKUMW OAEPXKYIOTb Manu asumyTiB i eninTUYHOCTen nonspwusauii
nnasmu KpoBi, BUMipSAHi Ha JoBXUHi xBuni 0,6328 MKM, i3 HACTYNHUM OBYMUCNEHHSIM X CTATUCTUYHUX
MOMeHTIB 1-4-ro nopsgkie 3a gonomoro komn'toTepa. Lap nnasamu KpoBi ntogMHM ONPOMIHIOTb
000aTKOBO MiHIMHO MNONAPU30BAHUM  BUMNPOMIHIOBAHHSAM, YTBOPEHUM MpWU  NPOMyCKaHHi Myyka
HNU3bKOKOrepeHTHOro HaniBNPoBIgHMKOBOro nasepHoro agioga 3 goexuHow xBuni 0,405 mMkm yepes
NiHINHWIA Nonapu3aTop, 06epTaloTb NMOLWMHY NPOMNYCKaHHA aHanidatopa Ha KyTu B mexax Big 0° go
180°, NpPOeKTYOTb 3a AOMOMOrOK MIKpOOb'ekTMBa NonsipusaLiiHi 306paXeHHs 3pa3ka Mra3mu KpoBi B
nnowmHy  ceitTnoyytnueoi  nnowagkn CCD-kamepu. BuMipioloTb  MacuMBU  MiHIManbHUX i
MaKCMMarnbHUX PIBHIB iIHTEHCMBHOCTEN 300paXKeHHs Mia3mMu KpoBi AM1S KOXHOrO OKPeMOro mikcensi
CCD-kamepu Ta BignoBigHi iM KyT NOBOPOTY, 3@ SKUMU OAEPXKYIOTb Manu asumyTiB i eninTuYHOCTEN
nonsapusawii nnasMmu KpoBi, BUMIpsiHi Ha SOBXWHI xBurni 0,405 MKM, i3 HACTYNnHUM OBYUCNEHHAM iX
CTaTUCTUYHMX MOMEHTIB 1-4-ro nopsgkiB 3a JOMOMOro KoMn'totepa, Ta 0B6YMCMIOTL KOpensauinHy
nrnowy Ta KopensauiiHi MOMeHTU 2-ro i 4-ro nopsgkie Man asuMyTiB i eninTMYHOCTeNn nonspwusauii
nnasMm KpoBi, BUMIPSHUX Ha OBOX AoBxuHax xBunb 0,6328 mkm i 0,405 mkm, 3a OONOMOroto
koMn'toTepa, Ta Ha iX OCHOBI MPOBOAATb AudepeHLiauito HO30JOriN Ha OBOX AOBXWHaX XBUIb 3a
npaBunamMmn HeYiTKOI NOTiK1 32 JONMOMOrol KOMM'IOTEPHOro NPOrpamMmHoro 3adeaneyeHHs.
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KopucHa Mogenb HanexuTb 40 NnasepHoi isnku, BioMeguyHOoi TEXHIKN, MegMYHOI iHdopMaTUKK
Ta Moxe OyTWn BMKOPUCTaHa ANs PaHHbOI AiarHOCTUKM NaTOMOrYHMX 3MiH MOMOYHMX 3ar03 LUNSAXOM
OOCTNiAXKEHHsT asuMyTiB Ta eninTUYHOCTEN MONSApPU3auiMHOrO 300paXeHHs MMiBOK MfasMum KPOBi
NaNHN, OTPMMaHMX Ha ABOX AOBXMHAX XBUIb Na3epHOro BUNPOMiHIOBaHHS.

Binomwnii cnoci6 dasosoi TomorpadiyHoi AiarHOCTUKM NaTONOrii MOMOYHOT 3arno3u, B SKOMY 3pa3ok
nnasmu KpoBi MIOAMHM  OMPOMIHIOITE  LIMPKYMAPHO MNONAPU30BAHUM MYYKOM, YTBOPEHUM Mpwu
NponyckaHHi BUMNPOMIHIOBaAHHS HU3bKOKOrepeHTHOro HaniBnpoBiAHWKOBOrO MasepHoro fAioga Ha
AoBXuHi xBuni 0,64 MKM 4Yepes niHIMHMA nNonapu3aTop Ta Mepwy YBEPTbXBUMbOBY MMACTUHKY,
nonspusadinHe 306paxeHHs 3pa3ka MnasMy KPoBi MPOEKTYOTb 32 AOMOMOIroK MiKpoob'ekTUBaA Kpisb
APYry YBEPTbXBUMNBOBY MIIACTUHKY Ta aHanisatop, NAOLWMHY NPOMYCKaHHS SKOro obepTatoTb Ha KyT -
45° BiOHOCHO OCi HaWWBMALWOro O0epTaHHA ApYroi YBEepPTbXBUITbOBOI MMACTMHKX, B MIOWMHY
LMdPOBOI CBITOYYTNIMBOI KamMepu Ta BUMIPHOKOTbL KOOPAWHATHI pO3Mnoainu iHTEHCMBHOCTI Nna3epHoro
300paxeHHs1 3paska nnasmu, 3a SKMM BU3HavalTb (ha3oBy TOMorpamy, ob4UMCrolTb CTAaTUCTUYHI
MOMEHTMK 3-4-r0 NopsaKiB, 3a SAKUMU NMPUNMAKOTb PiLUEHHS MPO MATONMOMYHUI CTaH MOMOYHMX 3ano3
noauHn [MNateHt Ne 117324 YkpaiHa, MINK G 01 N 33/00, A 61 N 5/00. ony6n. 26.06.2017, Bron. Ne
12].

Heponikamn cnocoby € Te, WO BUMIpIOBaHHS Ta aHania ¢pasoBux nonspusauiiHux ToMorpam
NNiBOK NNas3Mu KpOBi 34INCHIOETLCS NMULLE HA OAHIN AOBXWHI XBUINi NTAa3epHOr0 BUMPOMIHIOBAHHS, O
nNpuU3BOAMTb OO0 0OMEXEHHS (PYHKLiIOHANBbHUX MOXIMBOCTEN Ta AOCTOBIPHOCTI CNOCOBY AiarHOCTMKK
naTonorii MOfoYHMX 3ano3.

Hainbnmxymm aHanorom KOpucHoOi Moaeni € crnocib nasepHoi A4iarHOCTMKU paKy MOSOYHOI 3ano3u
3a nonaApusauintHUMKM Manamy nnasmu KpoBi NIOAMHK, B SKOMY Lap nnasmu KpoBi IOAMHM
OMPOMIHIOOTE  MiHIMHO  NONAPU30BaAHUM  BUMNPOMIHIOBAHHAM, YTBOPEHUM MpPUM  MPOMYCKaHHI
BUMPOMIHIOBAHHSA HW3bKOKOrepeHTHOro HaniBnpoBiAHMKOBOrO nasepHoro fioga 3 AOBXMHOK XBUII
0,6328 MKM 4epe3s niHiNHUIA nonapusaTop 3 asuMyToM nonsipusadii 0° BiQHOCHO NAOLWMHM NagiHHA,
obepTaloTb NIOLWMHY MPOMYCKaHHSA aHanisatopa Ha Kyt B Mexax Big 0° go 180°, npoekTyioTb 3a
OOMOMOrold  Mikpoob'ekTBa nonsipu3auiiHi  306paKeHHst 3paska nna3Mu  KpoBi B MIIOLMHY
CBiTNovyTnMBOoiI nnowagkn CCD-kamepu, BUMIPIOIOTb MacuBM MiHIManNbHUX i MakCMMarnbHUX PiBHIB
iHTEHCMBHOCTEN 300pakeHHs nnasMuM KpoBi ANs KOXHOro okpemoro nikcens CCD-kamepu Ta
BiAMOBIAHI TM KyTVW MOBOPOTY, 3a SKMMW OAEPXYIOTb Manu asumyTiB i eninTMyHocTen nonspusadii
nnasMu KpoBi i3 HACTYNHUM OBYMCNEHHAM iX CTAaTUCTUYHMX MOMEHTIB 1-4-ro nopsiakie 3a 4OMOMOro0
Komn'toTepa, 3a SIKUMMK OLHIOKTb NaTomMorivyHi 3MiHM MonoyvHux 3ano3d [[ateHT Ne 116654 YkpaiHa,
MIK G 01 N 33/48, A 61 N 5/00. ony6n. 25.05.2017, Bron. Ne 10].

Heponikammn cnocoby € Te, WO BWMIPIOBaAHHA Ta aHania man asumyTiB Ta eninTM4YHOCTEn
nonspuaadii nnasmu KpoBi 34iIMCHIOETBCA NULLE Ha OOHIN OOBXWHI XBUNI Na3epHOro BUNPOMIHIOBaHHS,
WO nMpu3BOAMTbL [0 OOMEXEeHHs PyHKUiOHaNbHUX MOXMIMBOCTEW Ta [OCTOBIPHOCTI crnocoby
JiarHoCTUKM NaTonorii MONO4YHMX 3ano3.

B ocHoBy KopuvcHOT MoZeni nocTaBneHo 3ajady CTBOPEHHS CnocoOy AOCMigKEHHS a3umMmyTiB Ta
eninTMYyHoCTEN NOMspU3auiiHoro 300paXeHHsA MNMiBOK MnasMyM  KpoBi, B SIKOMY 3a paxyHOK
NnocrigoBHOrO  OMPOMIHEHHs  3pasKy nrasMuM  KPOBi  MiHIMHO  MOMNSPM3OBAHMMW  My4YKamu
HU3bKOKOrepeHTHNX HaMiBMpoBigHMKOBMX Nas3epHuX AioAis BignoBigHO 3 OBXMHOW xBuri 0,6328 Mkm i
posxuHoto xauni 0,405 Mkm Ta npoBegeHHs BUMIpIOBAHHA Man a3uMyTiB i eninTMYHOCTen nonspuaauii
nnasmmn KpoBi Ha 000X AOBXMHAX XBWMb i3 3aCTOCYBaHHAM [0 HUX CTaTMCTUYHOIO, KOPENsLUiNHOro
aHanisy Ta OUiHIOBaHHAM NaTonorii Ha iX OCHOBi 3a NpaBuNaMy HEYITKOI IOrikW, [OCAraeTbCcs
PO3LUNPEHHST (PYHKUIOHANbHUX MOXIMBOCTEN, OOYMOBIEHe [04aTKOBOK MOXMMBICTIO poboTM Ha
apyrin goxuHi xsuni 0,405 MKM, WO B NOEAHAHHI i3 PO3WMPEHUM aHani3oM BUMIPSHUX Ha OBOX
AOBXWHaX XBWIMb Man asvMyTiB Ta eninTUYHOCTEN MONApU3alinHOro 306paXeHHs Wapy nnasmm KpoBi
nigBULLYE AOCTOBIPHICTb AiarHOCTYBaHHSA paky MOMOYHUX 3amo3.

TexHiYHUI pe3ynbTaT 3abesnevye HOBa CYKYMHICTb Ail, sika ckragae 3anpornoHoBaHUi cnocib, Lwo
NPU3BOAMTbL [0 PO3LWMPEHHS (PYHKLIOHANBbHUX MOXMMBOCTEN Ta 3pOCTaHHSI LOCTOBIPHOCTI cnocody
nasepHOi AiarHoCTVKM paky MOFIOMHOI 3aro3u 3a nondpu3adinHiMy Manamu nna3mu Kposi. [pu
LUbOMY BrepLle BWKOHAHO NPOBEAEHHS BMMIpOBaHb Man asumyTiB i eninTudyHOCTen nonspusadii
nrnasmm KpoBi Ha ABOX AoBXuHax xBunb 00,6328 mkm i 0,405 mMKkM nasepHOro BUMPOMIHIOBaAHHS i3
3aCTOCYBaHHAM 40 HUX CTATUCTUYHOTO, KOPENsLIMHOro aHanidy Ta OUiHIOBaHHAM MaTosIorii MOJTOYHMX
3ar103 Ha iX OCHOBI 3a NMpaBUIaMmM HEYITKOI NOTiKK.

MocTtaBneHa 3agada BMPIWYETBCS TWMM, LLO CMNOCIO OOCMigKEHHs asMMyTiB Ta eninTUYHOCTEN
nonsipusauiHoro 300pa)keHHsA MMiBOK Nna3My KpoOBi, B SKOMY Llap MNna3mu KpoBi NOAMHU
ONPOMIHIOKOTb MiHINHO NONAPU30BaHUM BUMNPOMIHIOBAHHAM 3 asumMyToMm nonspwusadii 0° BiAHOCHO
NMOWMHM NafiHHSA, YTBOPEHMM NPU MPOMYCKaHHI Nyyka HU3bKOKOrEPEeHTHOro HamiBnpoBigHUKOBOMO
nasepHoro gioga 3 foBxuHow xBuni 0,6328 Mkm Yepes niHinHWMIA nonsipusaTop, obepTalTb NMOWMHY
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nponyckaHHsa aHanisatopa Ha Kytm B Mexax Big 0° go 180° npoekTyoTb 3a AOMNOMOroto
Mikpoob'ekTMBa nonsipu3aLiiHi  306pakeHHs1 3pa3ka MnasmMy KpPoBi B MIIOWUHY CBIiTNOYYTAMBOI
nnowagkm CCD-kamepu, BUMIPIOIOTb MacuBM MiHIManbHUX i MakCMMasibHUX PIiBHIB iIHTEHCUBHOCTEN
300paXkeHHss Mnasmm KpoBi Ans KOXHOro okpemoro nikcena CCD-kamepu Ta BignoBigHi iM KyTu
NMOBOPOTY, 3a AKUMU OLEPXKYIOTb Manu asuMyTiB i eninTUYHOCTEN nonsapu3aadii Nnasmmn KpoBi, BUMIPSHI
Ha poBxuHi xBuni 0,6328 MKM, i3 HAcCTyNnHUM OBYMCRIEHHAM iX CTATUCTUYHUX MOMEHTIB 1-4-ro
nopsiaKiB 3a OOMOMOro komn'toTepa, 3rigHO 3 KOPWUCHOK MOAENIo, Wwap nnasMu KpoBi MNoauHU
ONPOMIHIOKTb A0AATKOBO NiHIMHO NONAPMU30BaAHUM BUNPOMIHIOBAHHSIM, YTBOPEHUM NPU MPOMNYCKaHHI
nyyka HW3bKOKOrepeHTHOro HaniBnpoBiOQHMKOBOro nasepHoro Aioga 3 gosxuHoto xBuni 0,405 mkm
yepes MiHinHUI nonspusaTop, 06epTaloTb MMAOLMHY NPOMYCKaHHS aHari3aTtopa Ha KyTu B MeXax Big
0° po 180°, NpoeKTYIOTb 3a JOMNOMOro MIKpOOD'ekTMBA MonsipM3aLiiHi 306paXeHHs1 3paska nnasmu
KpOBi B NMOLWMHY CBiTNoYyTNMBOI nnowagkn CCD-kamepu, BUMIPIOOTb MacuMBXM MiHIManbHUX i
MaKCUMarbHUX PIBHIB IHTEHCUBHOCTEW 300paXkeHHS Mna3mMu KpoBi ANS KOXHOMO OKpPeMOoro nikcens
CCD-kamepu Ta BignoBigHi TM KyTK NOBOPOTY, 3a AKMMU OOEPXKYIOTb Manu asuMyTiB i eninTU4YHOCTEN
nonsdpusadii nnasmm KpoBi, BUMIpPSIHI Ha OOBXWHI xBuri 0,405 MKM, i3 HacTymHUM OBYMCNEHHAM iX
CTaTUCTUYHUX MOMEHTIB 1-4-ro nMopsiakiB 3a AOMOMOrok KOMM'loTepa, Ta OBYUCIIIOTL KOPENSAUinHY
nnowy Ta KopensuinHi MOMEHTM 2-ro i 4-ro nopsgkie mMan asumyTiB i eninTM4HocTen nonsapuaadii
nnasmu KpoBi, BUMIpPSHUX Ha ABoOX goBxuHax xsunb 0,6328 mkm i 0,405 mKm, 32 [ONOMOrot
KoMmn'toTepa Ta Ha iX OCHOBiI MPOBOAATb AudepeHLiauilo HO30MOorin Ha ABOX AOBXWMHAX XBUIb 3a
npaBunaMy HeYiTKol MOoriku 3a 4ONOMOrol KOMM'IOTEPHOro NPOrpamMHOro 3abesneyeHHs.

Ha kpecneHHi npeacTtaBneHO CTPYKTYPHY CXEMy MPUCTPOID, SIKUM peanidye 3anpornoHOBaHMMN
cnocib.

Cnocib peanisyetbCsi 3a  OOMOMOrOH  MPUCTPOID,  SIKMA  MICTUTb  HamMiBNPOBIOHUKOBI
HU3bKOKOrepeHTHi nasepHi giogn 11 Tta 12, BignosigHo, 3 goBxuHow xBuni 0,6328 Tta 0,405 MKmMm,
€reKTPUYHI BXOOW KepPYBaHHSA SIKMMW 3B'A3aHi 3 NeplumMmM 21 Ta pYrMm 22 Kepyrouumun Bxogamu Bnbopy
CMEeKTpanbHOro pexumMy pobOTU MNPUCTPOK, a OMTUYHI BMXOAM 3B'A3aHi 3 nepwum Ta OpYrum
ONTUYHMMM BXOOAMM CBITNO0O'€egHYBaANbHOI NpM3MK 3, ONTUYHUI BUXiO SKOI 3B'A3aHUA 4epes
konimatop 4 3 ONTUYHMM BXOAOM niHiMHOrO nomnspusaTopa 5. ONTUYHWIA BWXig NiHINHOrO
nonspusatopa 5 yepes CKNo 3 AOCNIMHKYBAHMM LUAPOM Mria3Mu KpoBi 6 3 MOXNMBICTIO OMNTWMYHOMO
3B'A3KYy 3 MIKpOOO'ekTMBOM 7 3'€QHaHUM i3 ONTMYHMM BXOOOM aHanizatopa 8. OnNTuMYHWMIA Buxig
aHanizatopa 8 onTMYHO 3'€¢gHaHWM 3 BXOAOM LMAPOBOI CBITNOYYTNMBOI kamepu 9, NigknoyeHoi 0o
komn'totepa 10, 9kuin yepes 6ok MiKPOKOHTPONepHOro kepyeaHHA 11, apansepn 121 Ta 122 KPOKOBUX
ABUTYHIB Ta KpOKOBI ABMIryHM 131 Ta 132 3 no3uuiiHummn gatumkamu 141 i 142 3'egHaHni 3 Kepyrounmm
BXOO4aMM MOBOpOTaMM BIAMOBIiAHO Mnondpu3aTopa 5 Ta aHanizatopa 8. Bxig cuHxpoHisauii 6noka
MiKDOKOHTPONEPHOro KepyBaHHA 11 3'egHaHO 3 TpeTiM Kepyluum BXOOOM 23 3anycky poboTu
npucTpoto, a komn'totep 10 3'egHaHO 3 cneuianisoBaHMM MNpPOrpaMHMM BXOAOM Orioka MigTPUMKM
NPUNHATTA PiLLEHHS 15 Ha HeuiTKin noriy,.

Cnocib 34iACHIOETLCSA TaKUM YMHOM. [ OUiHKM HAasiBHOCTi NATOMNOrNYHOro CTaHy MOMOYHOI 3arnosu
y nogvHu 3abupaloTe 3pa3ok KpoBi Ta 3a JOMOMOrol UeHTpudyrn BuginawoTb i nnasmy. 3pasku
nnasmu KPoBi roTyBanucb B TakMX yMOBaX: Kpanns naa3mu KpoBsi 3 NiNeTKM HAHOCUNUCS Ha Nigknagky
3 ONTUYHO OAHOPIOHOrO CKMa TakuMm YMHOM, LWOO nnasma piBHOMIPHO po3Tikanacs no NMOBEpPXHi CKna.
YTBOpEeHa nniBka mnpocylwyBanaca npu KiMHaTHIn Temnepatypi npotarom 10 xBunmH. Ckno 3
AOCNigKYyBaHMM LLIApOM Mfa3Mu KPOBi MO3Ha4YeHO B MpucTpoi ak 6. Ha nepwun 21 Ta gpyrun 2
Kepytodi Bxoau Bnubopy crnekTpanbHOro pexumy podoTy NpucTporo NogarTb CUTHaANM, SKi 403BONATb
BMUKATM abo BUMMKATW BiONOBIOHUA HU3LKOKOTEPEHTHMI HaNiBNPOBIAHMKOBUIA NasepHun giog 11 3
AoBxXuHoto xBuni 0,6328 MKM 4YM HU3LKOKOrepeHTHMI HaniBnpoOBiQHWMKOBUW nasepHuin giog 12 3
poxuHoto xBuni 0,405 mkm. Ha TpeTin kepytlouuid BXig 23 NPUCTPOI0 MOAAlTb CUrHam 3anycky.
OnNTUYHMIN NyYOK, YTBOPEHMM Ha ONTUYHMX BUXOAAX OAHOrO i3 BBIMKHEHUX HU3bKOKOrepeHTHMUX
HaniBNpOBIAHUKOBUX NasepHuUx gioais 11 i 12 BMbpaHoi JOBXMHU XBWMI, Yepe3 CBITNoob'egHyBanbHy
npuamy 3 Ta konimatop 4, wo dopmye giametp nydka (104 MKM), HagxogouTb Ha ONTUYHWUIA BXig
niHiMHoro nonsipu3aTtopa 5. CwurHan KepyBaHHs, WO OPMYKTb Ha MNEpLIOMy BMXOAi
MIKPOKOHTpONepHoro 6rioka kepyBaHHA 11 nicns 3anycky pobOTWM MpuUCTpolo, 4Yepes3 AparBep
KpPOKOBOro AsuryHa 121 HagxoguTb Ha KpokoBui ABUryH 131 3 NO3UUINHUM JaTynkom 141, 9Kui
30INCHI0E MOBOPOT MiHIMHOrO nonspu3atopa Ha Kyt 0° BIAHOCHO MAOWMWMHW nNafiHHA BXiAHOMO
ONTUYHOrO nNpomeHs. JliHIMHO NoNspM3oBaHUM BUMPOMIHIOBAHHAM 3 OMTUYHOrO BUXOAY TNiHIMHOro
nonsipusatopa 5 onpoMiHIOIOTb CKITO 3 4OCHIAKYBaHUM LLApOM Mra3mu KpoBi 6, obepTatoun nnowmnHy
nporyckaHHa aHanizatopa 8 Ha kytu B Mexax Big 0° o 180° 3 neBHMM KpokoMm. [loBopoTM Ha
BiAMOBIOHI KYTM aHanizaTopa 8 34iMCHIOTL 3a LOMOMOro CUrHamiB KepyBaHHSA, WO hopMylOTb Ha
Apyromy Buxogi 6roka MiKPOKOHTPONEpPHOro kepyBaHHsa 11, aki yepes gpanBep KPOKOBOrO ABUryHa
12> HagxogAaTb Ha KpokoBuM OBWUIYH 132 3 MO3uuiiHMM gaTtuvkoMm 142, 9KMW 34INCHIOE MOBOPOT
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aHanisatopa 8 Ha NOTPIGHUIA KyT BiZHOCHO MIOWMHN NafgiHHA ONTUYHOIO NPOMeHs. BuxigHe niHiiHO
nonapu3oBaHe ONTUYHE BUMPOMIHIOBAHHSA, NepeTBOPEHe AOCMiAKYBaHUM LUApPOM MnnasmMu KpoBi Ha
CKnMi 6, MPOEKTYIOTb 3@ JOMOMOro MIKPOOB'ekTMBA 7 B MIOLLMHY CBITNOYYTNMBOI LMdPOBOI kamepu 9
po34inbHOI 3gaTHOCTI (MxN), NPOBIBLLM NONspM3auiiHy dinbTpaLito 3a 4ONOMOrot aHarnizatopa 8 Ha
KOXXHOMY KpoLi noro obeptaHHa B mexax Big 0° go 180°, a notim nepenatote B komn'totep 10. MNpwu
LbOMY BUMIPIOIOTb MACUBMK MiHIManbHUX Imin (MxN) i MakcMManbHMX Imax(Mxn) piBHIB iIHTEHCUBHOCTEN
300pakeHHs Wapy nnasmu KpoBi Ha CKMi 6 ANA KOXXHOro OKpeMoro nikcensi LndgpoBoi CBITNOYYTNMBOI
kamepu 9 Ta BigNoBIAHI IM KyTu noBopoTy B(I(mxn)=min)).

3a ponomoroto komn'totepa 10 ogepxyloTb Manu asumyTiB i eninTMYHOCTEN nondpu3adii nnasmu
KpOBI, BUMipsiHi NOCNig0BHO Ha AoBxuHax xBunb 0,6328 mkm Ta 0,405 mkm, 3a popmynamu:

a*(mxn)=el(|*(mxn)zmin)—g

2
B (m>xn) = arctg-min_(M>x"). (m>xn)

Imax (m><n),

fe oM(mxn) - Mana asumyTiB nonspusauii nnasmu kposi; B*(mxn) - mana eninTu4HoCTEN
nonsapusadii nnas3Mu Kposi; I* - IHTEHCUBHICTb NasepHOro nyyka B KOXKHOMY MiKcerTi.

[ns ogepXaHux Ha KOXHin oBXuHI xBuni A=0,6328 mkm Ta 1=0,405 Mkm Man asumyTis o (mxn)Ta
man enintuyHocTen B*(mxn) 3a gonomoroio komm'totepa 10 06YMCNIOITb CTATUCTUYHI MOMEHTU 1- 4-
ro NopsiakiB Ta 064YMCIOTL KOPENSLUINHY Moy Ta KopensuiiHi MoMeHTU 2-ro i 4-ro nopsigkie. Ha ix
OCHOBi 6m0K 15 NIATPMMKN MPUAHATTS PilleHb HA HEeYiTKIA NOriui 34INCHI0E MPUNHATTS PILLEHHSA Ha
poBxuHi xsuni 0,6328 mkm Ta 0,405 mkm 3a gmndepeHuiauieto crtaHiB "Hopma" Ta "pak" MOMOYHMX
3anos.

BrkoprcTaHHs KOPUCHOT MoAeni MOSICHIOETBCA TaKUM MPUKNagoMm.

[ns obcTexeHHs BUKOPUCTany 3pasky nras3mu KpoBi ABOX rpyn: Ho3ororis "Hopma" i Ho3onoris
"natonoria" Mono4YHoi 3ano3u. OTpumaHi pesynbTaTv HaBegeHo B Tabnuui.

Tabnuus
3Ha4YeHHs CTaTUCTUYHUX MOMEHTIB M1-M4, KopensuinHoi nnowi S, KopensuinHnx MoMeHTIB Q2, Q4 Man

asmmyTiB a(mxn) i eninTnyHocTen B(MxN) NAasmMmn KPOBi HA ABOX OOBXMHAX XBUIb NPWU Pi3HUX CTaHax
MOnoYHMX 3anos (M3)

Xarﬁ):;;ng(;:m JosxunHa xsuni A1=0,6328 mkm Joxunna xsuni A2=0,405 mkm
«Hopma M3» | «pak M3» «HopmMa M3» | «pak M3»
BumiptoBanbHuii napameTp - mana asumyTiB a(MxN)
Mz (o) 0,740+0,050 0,160+0,040 0,13040,020 0,120+0,015
M2(o*) 0,013+0,004 0,013+0,080 0,060+0,010 0,130+0,020
Ms(o*) 0,070+0,006 0,130+0,060 0,050+0,004 0,080+0,010
Ma(o*) 0,500+0,100 0,600+£0,200 2,080+0,080 1,70040,040
S(o?) 2,070+£0,600 1,800+0,400 1,333+0,400 2,100+0,700
Q2(a™) 2,300£0,900 3,200£1,300 0,020+0,013 0,020+0,010
Qa(a™) 0,020+£0,004 0,020+0,003 0,750+0,110 0,810+0,190
BumiptoBanbHuin napameTp - mana enintudHocten B(MxN)

Ma(B*) 0,810+0,100 0,780+0,090 0,750+0,080 0,810+0,090
M2z(B*) 0,064+0,008 0,054+0,006 0,110+0,030 0,410+0,050
Ms(B*) 0,014+0,003 0,024+0,011 0,030+0,010 0,180+0,040
Ma(B*) 3,800+0,180 3,900+£0,340 2,640+0,090 0,680+0,070
S(M 18,806,700 20,20+5,400 9,300+1,900 7,900+1,400
Q2" 2,900£0,130 4,100£3,600 5,200+1,400 5,800+1,900
Qa(B" 0,030,011 0,018£0,015 0,020+£0,005 0,010+0,006

3a aHanizom gaHux Tabnuui BU3Ha4YeHo, WO HanbinbLWi BiAMIHHOCTI B 3HAYEHHSIX XapaKTepUCTMK
Man asuvMyTiB LapiB nnasMy KpoBsi npu Hasonorisgx "Hopma" i "pak MOMOYHWMX 3ano3" MalTb: Ha
AoBxuHi xBuni 0,405 MKM - cTaTUCTUYHI MOMeHTU M2 (Bigpi3HATLCH B 2 pasu) Ta M4 (BigpisHAOTLCH
B 1,4 pa3sy), KopenduinHa nnowa S (Bigpi3HseTecss B 1,6 pasy); Ha goBxuHi xBuni 0,6328 Mkm -
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CTaTUCTMYHI MOMeHTM M1 (Bigpi3HslOTbCA B 4 pa3n) Ta Ms (Bigpi3HAOTbLCA B 2 pasn), KopensauinHun
MOMeHT Q2 (BiapisHaeTbCsa B 1,4 pasy).

HanbinbLwi BigMiHHOCTI B 3Ha4YEHHAX XapakTepUCTMK Man eninTMYHOCTeN LapiB nrnas3mMu KpoBi nNpu
Hasonoriax "Hopma" i "pak Mono4HuMx 3ano3" mMawTb: Ha OoBXMHI xBuni 0,405 MKM CTaTUCTUYHI
MomMmeHTn Mz (BigpisHawTbea B 3,7 pasy), Ms (BigpisHsatoTecs B 6 pasiB), M4 (BigpisHsatoTecs B 3,9
pasy), kopenauiiHui MomeHT Qs (Bigpi3HAETbCA B 2 pasu); Ha JoBxuHi xBuni 0,6328 Mkm -
CTaTUCTMYHI MOMeHTU M3 (BigpisHaloTeCa B 1,7 pasy), kopensuinHui MoMeHT Qs (BigpisHaeTbea B 1,6
paay).

Ha ix ocHoBi opmyeTbca 6asa iHOpMaTMBHMX O3HAK Ta YHKUil HanexHocTi ans
aBTOMaTM30BaHOI AndepeHLiauii HO30M0ri 3a AONOMOroK NPUHLMMIB HEYITKOT NOTiKK.

®OPMYIA KOPVUCHOI MOJEN!

Cnocib6 pocnigpkeHHa asuMyTiB Ta eninTUYHOCTEeN nonapu3auinHoro 306paXkeHHs MNiBOK nnasmu
KpOBi, B AKOMY LLAp Nnasmu KPOBi MIOAMHN ONPOMIHIOTb MiHINHO NONAPU30BaHNM BUNPOMIHIOBAHHAM
3 asumyTom nongpusauii 0° BiQHOCHO MMOLWMHW NafiHHS, YTBOPEHMM NPW MPOMNYCKaHHI Myyka
HW3bKOKOrepeHTHOro HamniBnpoBiAHUKOBOrO nasepHoro gioga 3 gosxuHotw xsuni 0,6328 mkm 4vepes
niHinHMM nonsipusaTtop, obepTalTb NMAOLWMHY NPONYCKaHHS aHanidatopa Ha KyTu B Mexax Big 0° go
180°, NPOEKTYOTb 3a AOMOMOro0 MiKPOOB'eKTUBa NONApM3aLinHi 306paxeHHs 3paska nnasmun Kposi B
NAOWKMHY cBiTNoYyTnMBOi nnowankn CCD-kamepu, BUMIPIOIOTb MacvBK MiHIManbHUX i MakCUMarnbHUX
PiBHIB iIHTEHCMBHOCTEN 306paXXeHHs Mna3mu KpoBi AN KOXHOro okpemoro nikcens CCD-kamepu Ta
BiAMOBIAHI TM KyTVW MOBOPOTY, 3a SKMMW OAEPXYIOTb Manu asumyTiB i eninTuyHocTen nonspusadii
nnasmun KpoBi, BUMIpsiHI Ha goBXuHi xBuni 0,6328 MKM, i3 HACTYMHMM OBYUCIIEHHSM iX CTATUCTUYHUX
MOMEHTIB 1-4-ro nopsakiB 3a JOMOMOro KoMn'toTepa, Sk BiAPI3HAETbLCA TUM, LLO Wap nnasmu
KPOBi NIOAMHM ONPOMIHIOTL 404ATKOBO MiHIMHO NOMSPM30BaHMM BUNPOMIHIOBAHHAM, YTBOPEHUM MNpu
NPOMycKaHHi Myyka HW3bLKOKOrepeHTHOro HaniBnpoBiOHUMKOBOrO fasepHoro Aiofa 3 OOBXWHOK XBUII
0,405 MKM 4Yepe3 MiHINHWIA nonsipu3aTop, 00epTaloTb MOLWMHY NPOMyCcKaHHSA aHanisaTtopa Ha KyTu B
Mexax Big 0° go 180°, NpoekTytoTb 3a 4ONOMOro MiKkpoob'ekTUBa NonsapusaLiiHi 300paxeHHs 3paska
nnasmu KpoBi B MIOLWMHY CBiTNovyTnmMBoi nnowankn CCD-kamepu, BUMIPIOIOTb MacnBu MiHIManbHUX i
MaKCMMarbHUX PIBHIB IHTEHCUBHOCTEW 300paXKeHHS Mnas3mMu KpoBi ANS KOXHOIMO OKPeMOoro nikcens
CCD-kamepu Ta BignoBigHI iM KyTU MOBOPOTY, 3a SKMMW OAEPXKYIOTb Manu asnMyTiB i eninTu4HOCTEN
nondpusadii nnasmm KpoBi, BUMIPSHI Ha OOBXWUHI xBurni 0,405 MkM, i3 HacTymHUM OBYMCNEHHAM iX
CTaTUCTUYHNX MOMEHTIB 1-4-ro nNopsiaKiB 3a AOMOMOroK KOMM'loTepa, Ta 0BYMUCIIOTL KOPEenAuinHy
nnowy Ta KopensuinHi MOMEeHTU 2-ro i 4-ro nopsgkie mMan asumyTiB i eninTMyHocTen nonapusadii
nnasmu KpoBi, BUMIPSHUX Ha ABoX goBxuHax xsunb 0,6328 mkm i 0,405 mKkm, 32 [ONOMOro
Komn'toTepa, Ta Ha iX OCHOBI MPOBOAATH AudiepeHLialilo HO30MOorN Ha OBOX OOBXMHAX XBWib 3a
npaBunamy HeYiTKol NOoriku 3a ONOMOroH KOMM'IOTEPHOrO NPOrpamMHoro 3ade3neyeHHs.
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