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OBIIASL XAPAKTEPUCTUKA PABOTbBI

AKTVaJbHOCTb TeMbl. Ha ceronusamauii AeHs npobiema co3gaHus MEIULIUHCKUX OITHKO—
TEJIEBU3UOHHBIX CHCTEM SIBISICTCA aKTyaJbHOW 3amaucii. Takue CHCTEMBI MO3BOJISIIOT HAPSIMYIO
MONy4YaTh IBETHBIC H300PaXECHHUS HCCIIEAYEMBIX OPraHOB HIM HX CHCTEM, OCYIIECTBIATH
yIpaBJIeHHE CIICNUATM3UPOBAHHEIMI MEAWIMHCKAMH BHICOKAMEPaMH, YCTAaHOBJICHHBIMH Ha
OIIEPalMOHHBIX MHKPOCKOIIAX, BUACO3AIHNCh C OJHON M3 BHIOPAHHBIX BHJICOKaMep, yIpaBICHUE
Pa3IMYHBIMM y3JIaMH MEIULIMHCKUX IPUOOPOB, BXOMSINMX B COCTaB allllapaTHOW YacTH
MEIULIUHCKOW ONTHKO — TEJICBU3UOHHOW CHCTeMBbl. OD(O(GEKTUBHOCTh TEJICBU3UOHHBIX
MEAUIMHCKUX TUArHOCTUYECKUX CUCTEM OIpenenseTcs yno0CTBOM U MPOCTOTOH B 0OpaIieHuH,
aBTOMAaTH3aIMeH Mporecca JUarHOCTUKHU MaTOJIOTHI OPraHOB M CUCTEM OPraHOB YEJIOBEKA.

Hctopust cpencTB MEOWIUHCKON BH3yalW3alldd IIOBEPXHOCTEH BHYTPEHHHX OPraHOB
HAYMHAET OTYET C MEPBBIX MOMBITOK MpUMeHeHUs sHA0cKomuu. B 1806 rogy ®ummmm bo33unn,
CUHTAIOIIUICS N300peTaTeNIeM SHI0CKOIa CKOHCTPYHPOBAI armapaT s UCCIeOBAHUS MTPSIMOM
KHIIKA W TOJIOCTH MAaTKH. BO3MOXXHOCTH 3HIOCKOIIMH CYIIECTBEHHO PACIIUPIINCH cO 2-i
NoToBHHBI XX BeKa ¢ MOSBICHHEM IPHOOPOB BOJIOKOHHOI onTHKH. OCMOTPY CTaNy IOCTYITHB
MOYTH BCE OPraHbl, YBEIMYMIACh MX OCBEIIEHHOCTD, IMOSBUIACH BO3MOXKHOCTh 3aIlCH YEPHO-
0eoro WM IBETHOTO W300paXkeHUs (MCIONB3YIOTCS MOIU(UKALNK CTaHAAPTHBIX (OTO- H
BHUICOKamMep). B To ke BpeMms, HU OAMH M3 METOJOB MOJIYYEHHs LBETHBIX H300pakeHHH IO
koHIa XX Beka He BKIOYal B cedd BO3MOXHOCTE OOpaOOTKH H300pakeHHH C LENbI0
oTpeesieHus HaJIM4YHs aTOJOTHI MCCIIeIyeMbIX OpraHoB. [lepBrle mIaru B 3TOM HalpaBICHUH
obutn caenanel mpodeccopom Tomckoro ['ocymapctBenHoro yHmBepcutera (T. ToMmck) -
CrpssMKHHBIM Bragumupom lBaHOBHYEM, KOTOPBIH INPEIIOKWII HCIIONB30BATh MPUHIIUIIEL,
NIpUMEHsIEMblE B KOPPESIUOHHO-3KCTPEMAIBHEIX CHCTEMaxX HaBUTalUM ¥ JHATHOCTHKHU
COCTOSIHMSI HEOPTraHMYECKUX MAaTEePUaJIOB Ul aHaJIM3a LBETHBIX M300paKCHUH IOBEPXHOCTEH
opraHoB. Peann3oBaHHBIE KOHCTPYKTHBHBIC U QITOPUTMHYECKHE ITOIXOJbI OCHOBBIBAIOTCS Ha
paborax B. C. Turosa, 0. I'. fkymenkoBa, A. A. IlerpoBa, 10. A. Hukutunoii, B. A.
[orexuna, P. M. INanuynuna. B. A. lomxenkosa, 1. A. Munopaznosa, 1. H. Ilycteiackoro, B.
W. Pribaka, B. M. BamskoBa, A. A. Bammo, B. A. JlomkenkoBa, A. A. )KnaHoBa u qpyrux —
ONHCHIBAIOMINX TEOPETUUECKUE ACHEKTHl W TPHHIWITEI peai3aldil alrOpUTMOB 00pabOTKU
3pUTENHHON HH(OPMALUH, OCHOBEI pacueTa U NPOSKTHPOBAHHS CHCTEM TEXHHIECKOTO 3pEHHS, a
TaKoKe KIaCCH(UKAIMIO ¥ IPHHIMIIBI X peaTn3alny.

B HaCTOALICC BPEMA 6OJ'II)L[IPIHCTBO JAUATrHOCTHYCCKHUX MCECAUIMHCKHX CHCTEM l/ICl'[O.]'lb3yeT
JJIA  HUCCIICAOBAaHWA W OLCHKH IIATOJOIHYCCKHX U3MEHCHUM OpraHoB M CHCTEM CHHMOK,
MONMYYECHHBIH pasanyHbIMH crocobamu. Cpeau HHUX pPEHTTEHOBCKHE CHUMKH, MAarHUTHO-
Ppe30HAHCHBIE M300paKEHHS, YIbTPa3BYKOBBIE HXOTPAaMMBI, KOJIBIOCKOIMYECKHE N300paKeHUs.
[ocnemare MUPOKO MPUMEHSIOTCS [UIA PaHHEH BU3YalbHOW JHATHOCTHUKH 3JI0KAUYECTBEHHBIX
3a00JIeBaHMIA MMOJIOBBIX OPTaHOB, YTO OCTACTCS OMHON M3 Hamboiee aKTyaJIbHBIX HEPEHICHHBIX
nmpoOJyieM KJIMHWYECKOH OHKOJOTMHM B CBSI3M C TeM, 4To B 75% ciydaeB 3a0oyieBaHUS
0oOHapy>KMBAIOTCSl Ha 3aIyIIEHHON CTaanK. B TO *e BpeMs psi 370KadecTBEHHbIX 3a00IeBaHMi
MOT'YT OBITh CBOEBPEMEHHO JUAarHOCTUPOBAHBI B JOKIMHUUYECKOH (IpEenHBa3MHHON) cTaAnuy, YTO
nospoisier BbuieunTh OT 80 10 100% OosbHBIX. Il03TOMY aKTyanbHOCTH pa3zpabOTKH
CIIEIUAIN3UPOBAHHON HHTEIJIEKTYalbHONH HEMHBA3MBHOM MEAMLIMHCKOM JHarHOCTHMYECKOU
CHCTEMBI HE BBI3BIBAET COMHEHH.

B nmuccepranmy npeanioxKeHbI aJTOPUTMBI OIIEHKH HAJTHYHS MMATOJIOTHIECKUX MPOIIECCOB Ha
MOBEPXHOCTAX HCCIEAYEMBIX OPTaHOB II0 WX LBETHBIM HM300pakeHHMsIM. OCHOBHOH NPHHINI
paboTHl TPEUIOKEHHBIX alTOPUTMOB — OLCHKA M CPaBHEHHE MAaTEMAaTHYECKHX OIMUCAHUMA
HCCIIETYEMBIX N300paKEHUH MO WX IBETOBBIM XapaKTepHUCTUKaM. [IpeiokKeHHbIE aJrOpPHTMEI
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peanu3oBaHbl B CHELUAIM3UPOBAHHOM IporpaMMHOM obOecnedeHud. Kpome »srtoro, B
JUCCEpPTAllMOHHOW paboTe omHMcaHa KOHCTPYKTUBHAs peaiaH3alds amnmapaTHoi 4acTH
HMHTEJJIEKTYaIbHON MHTETPUPOBAHHON ONTHUKO-TEJIEBU3MOHHON JIUAarHOCTUYECKOH CHCTEMBI
aHanmM3a [BETHBIX W300paXCHHMH OpraHOB dYeNOBEKa. AmmapaTHas YacTb CHCTEMBI
MIpeAHa3HAueHA, IPEXKAE BCETO, IS MOIydEHHs IBETHOTO N300PaKeHHUSI MCCIIEyeMOTO OpraHa
MANMeHTa, a TaKKe Uil MHUHAMH3AIWU OJMKOB Ha IOTyYaeMOM H300paKeHHH 3a CUeT
Ppa3pabOTaHHOTO CBETOANOIHOTO HCTOYHUKA XOJIOTHOTO CBCUCHUSL.

[leab10 paGoThI SBISIETCS pa3paboTKa HOBOTO KJIAcCa HEMHBA3MBHOTO MEIUITUHCKOTO
JUAarHOCTHYECKOTO O00OpYJOBaHUS — WHTETPUPOBAHHBIX WHTEJUICKTYAIBHBIX ONTHKO-
TENEeBU3NOHHBIX MeAunuHckux auarHoctudeckux cucreM (MMOTMIC), mo3Bonsromux
MIPOBOJIUTH BU3YaJM3alMIO HCCIEAYEMBIX OPraHOB M CHUCTEM OPraHOB YeJIOBEKa, a TaKXKe
MIPOU3BOUTH aHAJIM3 MOJyYaeMbIX H300paKEHUH W BBIHOCHTH PEUICHHE O HAJIHYHH, JIMOO
’K€ OTCYTCTBUU MAaTOJIOTHU.

JIn1st OCTHOKeHNSI TOCTABJICHHOM LIeNT HEOOXOJUMO PEIINTh CAeAYIONIne 3a1aYu:

1. BripaGoratp TpeOoBaHMA U  pa3paboraTb O00OOIIEHHYIO CXeMy yHHUBEpCAJIbHOMH
HMHTENJIEKTYaIbHON UHTErPUPOBAHHOMN ONTUKO-TEIEBU3MOHHOW MEAMLIMHCKON TUarHOCTUYECKON
cucremsl (MMOTM/IC), BriIrouaromeid B ce0sl ammapaTHBI ONOK W CHEIHAIW3UPOBAHHOE
MporpaMMHOe OOeCTIedeHHE, MO3BOJISIONIEE MPOBOJAUTH NUATHOCTHKY PA3IMYHBIX MATOJIOTHA
OpPraHOB YesIoBeKa (IMOBEPXHOCTH HIEHKH MAaTKH, KOXKHBIX IOKPOBOB, ITOBEPXHOCTEH YIIHOH U
POTOBO¥ IOIOCTEN).

2. Paspaborath anroput™ (HOPMHPOBAHHS M MPEABAPHTEIBLHONW 0O0pabOTKU H300paKeHHU U
cuHTe3upoBath Ha ocHoBe MMOTMJIC aBTOMaTH3MpoBaHHOE pabouee mecto (APM) Bpaya—
CIICIIUANINCTA.

3. CuHTe3upoBaTh AITOPUTMBl DACIO3HABAHUS IATOJOTMH Ha LBETHBIX H300paKEHHIAX
OpraHOB YeJOBEKA ITyTEM BBIICICHHS U aHAIN3a IPU3HAKOB CPaBHIUBAEMBIX N300paKEeHHUIA.

4. Pazpaborars MeTomuKy HHKeHepHOro pacueta MMOTM/IC.

5. PeanmzoBatb u sxcniepumenTtanbHo ucenenoatb MMOTM/IC.

Metonb! ucciaenoBanus. [l pemieHus] MOCTaBICHHBIX B paboTe 3agay MCHOJB30BaHbI
METOJBI pAacro3HaBaHus 00pa3oB, NUGPOBOro MojenupoBanus Ha IBM, wmerponoru,
MaTeMaTHYeCKOr0 MOJCNHPOBAHMS UL ampoOalMy CO3/IaHHBIX AITOPUTMOB PACIIO3HABAHUS
NaTOJIOTHil BHYTPEHHUX OPTaHOB M MMMTAIIMOHHOTO MOJEIMPOBAHHUS JUI MOCTPOCHUs OJoKa
3JIEKTPOHHOHI HcTopHuy 6one3Hu nporpammuoro obecrieuenust MMOTM/IC.

Hayuynas HoBH3HA pa0OThI:

1. Ilpennoxensr npunmunsl nocrpoenus WMOTMJIC, obecneunmBaromiel pemieHue 3amad
JHArHOCTHKH HaJIH4YHUs MaToJIOruit OpraHoB 4e€JIOBEKa M0 LIBETHBIM l/1306pa)l(6HH${M nux
nosepxHoctel. MMOTM/IC otnmyaeTcs OT M3BECTHBIX AaHAJOrOB TEM, YTO IIO3BOJISET,
Omarozapsi KOMIUIEKTY CMEHHBIX HACAIOK, OIIEHUBATh COCTOSIHUE PAa3IMYHBIX OPTaHOB YETOBEKa
U TONTydYaTh BBICOKOKAYECTBEHHBIC I[BETHBIE M300paKeHUs] HMX MOBEPXHOCTEH, a TaKke
obecrieunBaeT BO3MOXKHOCTH OOpaOOTKH MONyYaeMbIX H300paKEHUH C IENBI0 MOCTAaHOBKH
MIPEJBAPUTENBHOIO IUArHO3a MalUeHTa.

2. Pa3paboTaHBl QITOPUTMBI CErMEHTAllMM H300paKeHWH, (OPMUPOBAHMS U  aHAIU3A
KOPPEJSIMOHHBIX (YHKIHMH, OTIMYAIOIIHecs OT CTaHAAPTHBIX METOZOB TEM, YTO IOMHMO
METOZa CpaBHEHUA ODTAJIOHOB I10 HBETOBBIM XapaKTEPUCTHKaAM IIPU aHaJIU3€ UCCIICAYEMBIX
1/1306]361)](6[{1/1]\/'1 MPOU3BOAUTCA BBIYUTAHUE «OITUKOBBIX) Y4aCTKOB Ha M3o6pa>1<e1-mn TMOBEPXHOCTHU




HCCIEyeMOro OpraHa, a TakXKe aHalu3 TI'eOMETPUYECKHX IapamMeTpoB  OOBEKTOB,

MIPUCYTCTBYIOLIMX Ha HCCIIEYyEeMbIX H300paKEHHAX.

3. Paszpabotana meronuka umxkenepHoro pacyera MMMOTM/IC, nmo3Bomsromas onTHMAaIbHBIM

obpa3zoM mogoOpaTh KOMIUIGKTYIOLIHE, pacCYuTaTbh OBICTPOAEHCTBHE W MapaMeTphl

(YHKIMOHHPOBAHUS CHCTEMBI HA Talle IPOSKTHPOBAHMS WM TIPH €€ MOJICPHH3AINIL.

4. TlomydeHsl pe3ynbTaThl dKcnepuMeHTanbHbIX uccnenoanuii MMOTMJIC, nokasbiBaronue

MIPUMEHUMOCTE Pa3pabOTaHHOTO Kiacca MEAWIMHCKUX THATHOCTHYECKHX CHCTEM JUIS OLICHKH

COCTOSIHMSI IOBEPXHOCTEI HCCIIelyeMBIX OPraHOB YeJIOBEKa 10 UX IIBETHBIM U300paXECHUSIM.
OpuruHanbHOCTh  paspabotannoi  HMHWOTMJIC  montBepskaeHa 8 aBTOPCKUMH

CBUAETENBCTBAMH Ha U300pETEHUS H Ha KOMIIBIOTEpHBIC TporpaMmel [21-28].

oJo:xeHus, BHIHOCHMbIE HA 3aIIUTY:
1. Tpuamunser noctpoenuss MUOTMJC, obecreunBaromieid pemieHne 3alad JHaTHOCTUKH
HAJINYHS TaTOJOTHI OPTaHOB YeIOBEKa IO I[BETHBIM H300paKEHHAM HX ITOBEPXHOCTEH.
2. ANTOpPUTMBI OLIEHKM COCTOSIHHSI IIOBEPXHOCTEHl OpraHoB 4YelloBeKa I10 IBETHBIM
HM300paKCHUSIM U MX POTPaMMHasl PeaTn3alius.
3. Meroauka unxeneproro pacuera MMOTM/IC.
4. Pe3synpTatThl 3KcriepuMeHTaNbHbIX Uccaenoanuit MMOTMIC.

IIpakTHYecKasi HEHHOCTh PA00ThI 3aKJII0OYACTCS B TOM, 4YTO:

1. Tlomy4eHbl pe3yibTaThl WCCIACAOBAHUA UM TPEAJIOKCHBI BapHAHTBI TEXHHUYCCKOM
peamuzannun MMOTM/IC, pexomernanmu 1o uirotosieHuto anemearos MMOTM/IC.
2. Pa3paboTaHbl KOHCTPYKTOpPCKas JOKYMEHTAIMs W TPOTPAMMBI U METOJUKU HCIBITAHHN

KaKk TporpamMMHOHN, Tak u ammapaTHod wgacted MHWOTMJIC, HeoOXomuMble Uil BHEAPEHHS
Ppe3ynbTaToB paboThI B CEPUITHOE TPOU3BOJICTBO.

3.  IlpemnoxeHbl BapuaHThl TeXHHYeckoW peanusanuu anmapatHoit yactu UMOTMIC u
pe3ynbpTaThl €€ TPUMEHEHHs I MOCTAHOBKH JHarHo3a pasiduyHBIMH  MEAUIMHCKUMU
CHENUAIUCTAaMH  (THHEKOJIOTHSA,  OTOJAPUHIOJOTHWS,  JAEPMATOJNIOTHsS,  AHTHOJOTHA U
KOCMETOJIOTHSI).

4. Pa3paboTaHO W peEaTM30BaHO CIICHHAIH3UPOBAHHOEC TIPOTpaMMHOE oOecrieueHne
NNOTM/IC, no3Bosioniee NpOU3BOAUTh OLEHKY COCTOSHHUS BHYTPEHHUX OPIaHOB UeJloBEKa
T10 IIBETHBIM H300Pa)KEHUSIM MX ITOBEPXHOCTEH.

Peanuzanus v BHeApeHHE Pe3YJILTATOB PAOOTHI.

Huccepranus sBugercss obOoOmeHneM pesynsTaroB monydeHHsix B HU TI'Y, OOO
«dnarHoctuka +», OAO «Hay4Ho-HCCIEOBATENBCKUI WHCTUTYT IOIYNIPOBOIHUKOBBIX
npubopos» (r. ToMck) B mpoliecce BBITOMHEHHs MPU ydacTHu aBTopa B TeueHun 2008—2011
Hay4YHO-UCCIICIOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKUX PabOT, OCYLIECTBISIEMBIX IPH
noanepxkke Poccuiickoro ¢onna ¢yHaamenTtanbHbiX uccnenoBanuit  (POOU), donpa
CONCHCTBUS PAa3BUTHIO MalbIX (opM MpeanpusTHii B HAyYHO-TEXHHYECKOH  cdepe,
MununcrepctBa obpasoBanus P®, ammuancrpannum Tomckod o0macTd W aAMHHHCTPAIUU
r. ToMmcka. PesynbraTel BHeApeHHs IUCCEpPTALMOHHON pabOTHI OTpPaKEHBI B aKTaxX BHEIPCHUS
00O «[lnaraocruxa +», OAO «Hay4uHo-McCcIe10BaTeNbCKOT0 HHCTUTYTA IOy TPOBOIHIUKOBBIX
npudopoB» (OAO «HUUIIIl») wu HanuonampHOro HCCIeNOBAaTENbCKOTO — TOMCKOTO
rocynapcteenHoro yuuBepcutera (HW TI'Y). Pesymbratel paGotel mcmonb3oBansl OOO
«dnarnoctuka +» (r. Tomck) u OAO «HUUIIID» (r. Tomck) mpu pa3paboTKe M BBITyCKE
QITOPUTMHUYECKOr0, ammapaTHoro M mporpammHoro obecneuenuss MMOTMJC pazauunoro
HasHaueHHs. B 3TH opraHmsanmuM mepefaHbl HAayYHO-TEXHHWYECKas JOKyMEHTAalus, IMaKeThl
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nporpaMmHoro obecreueHuss u  BapuaHtel WHWOTMJIC. PesyibraTel  uUccIeqOBaHHN
ucnons3oBadbl B yuebHoMm mpouecce HU TI'Y [11]. Kpome storo sxzemmusper UMOTMJIC
HCTIONB3YIOTCSl B TIPOIIECCE HCCIEJOBAHUI B THHEKONOTHYECKOM OTIEICHHU OOBEIMHEHHS
«3mopoBbe» (r. TOMCK) B KIMHHUK aKylIepcTBa U THHEKOIOrHH CHOMPCKOTO rOCyJapCTBEHHOTO
MeauuHcKoro yHuBepcurera (r. Tomck). Takke pa3paboTaHHBIE aNITOPUTMBI OOPaOOTKH U
pacmozHaBaHHsl 00pa30B MCHONB30BaHBI B paboTe Hax TOCYAAapCTBEHHBIM KOHTPAKTOM
Ne 16.523.11.3009 ot 18 aBrycra 2011 r. «Pa3paboTka 1 OpraHu3aIHs OIBITHOTO IPOU3BOJICTBA
PEHTTEHOBCKOTO MHKpoToMorpada Uil HCCICHOBAaHHMS OPraHWYeCKHX U HEOPraHWYECKHX
00BEKTOB» M TOCYIapCTBEHHBIM KoHTpakTtoM Ne 16.512.11.2123 ot 25 deppans 2011 r.
«Co3aHue CpeacTB aBTOMAaTHYECKOTO KOHTPOJSA MapaMeTPOB KOMIIPECCHH TPYAHOH KIEeTKH
4yeJoBeKa IMpPU  €ro  CepAEYHO-JIETrOYHON  peaHuMaluu»,  4YTO  IOATBEPKAAETCS
COOTBETCTBYIOIIMMH aKTaMH BHEAPEHHSI.

AOCTOBQQHOCTI) HOIIy‘ICHHI)IX B pa60Te BBIBOJIOB H peKOMCHHaHI/Iﬁ HOIITBep)K,HaBTC}I
TeOpeTI/I'{eCKI/IM AaHaJIN30M Hpez[nomeHme TUIIOTE3 u HCITOJIB30BAaHHBIX ,H()HyH.[eHPII)i,
p€3yJ'H)TaTaMI/I MOHGHHpOBaHI/IH pa6OTI>I r[porpaMMHoro O6CCHC‘{CHI/I5{ U I/ICHI)ITaHI/Iﬁ BapI/IaHTOB
UUOTMJIC.

Anpodanus padorsl. OCHOBHBIE MOJOKEHHS PaOOTHl U OTHENBHBIC TJIABBI JUCCEPTAUU
JOKJIaIbIBANINCh, OOCYKIANNUCh U TOTYYMIIH MONOKHTEIbHYIO OLEHKY Ha MEXIYyHapOIHBIX U
poccuiicknx KOH(EpeHIMSX M CEeMHHAapax: Ha MEXIyHapoOAHOH HayJHO-IIPAaKTHIECKOM
koH(epeHn «Pacmo3HaBanne 00pa3oB M aHANIN3 M300paXKCHWH: HOBBIE HWH(OPMAIMOHHBIE
texHonorum» (r. Hikxuanit Hosropox, 2008), Ha Beepoccuiickoit ¢ MEXTyHApOIHEIM yJacTHEM
koH(pepenius «[lonudyHKIMOHAIBEHEIE HAHOMaTepHaIbl B HaHoTexHosorum» (T. Tomck, 2008),
Ha UTOTOBOW KOH(EPEHIMU MO pe3ysibTaTaM BBIIOJIHEHH MeponpusTuii 3a 2008 rox B pamkax
npuoputeTHoro HampapieHus <«OKusble cuctembr» OIII «MccnenoBanust M pa3paboTKU IO
MIPUOPUTETHBIM HAIPABIECHUAM Pa3BUTHS HAyYHO-TEXHOJIOTMYECKOro Komiuiekca Poccum Ha
2007-2012 rome» (r. Mocksa, 2008), Ha Hay4YHO-TEXHHYECKOW KOH(EPEHIIMU CTyICHTOB,
acnupaHTOB U MoJyoAbix yueHbIx «Hayunas ceccus TYCYP-2009» (r. Tomck, 2009), na XX
MEXKIyHapOIHOU HayYHO-IPAKTHUECKOW KOH(pEepeHINN « DKCTpeManbHas poOOTOTEXHHUKA, HaHO,
MuUkpo u  Makpopobotey  (Iememmxmk, 2009r.), mHa XVI Cankr-IlerepOypreckoit
MexyHapoaHOH KOH(EPeHIMH IO HWHTETPHPOBAHHBIM HABUTalMOHHBIM cucteMaMm (CaHKT-
[etepOypr, 2009), na IX MexayHapoaHoil koH(pepeHn «ONTHKO-3JIEKTPOHHbBIE MTPUOOPHI U
YCTPOHCTBAa B CHCTEMax pPAacIO3HABaHUS 00pa30B, 00pabOTKH M300paXeHHH M CHMBOJIBHOM
napopmarmu  (PacmosnaBanme-2010)» (r. Kypck, 2010), ma [ Bcepoccuiickold Hay4HO-
MIPAaKTHIECKOH KOH(EPEHINHN 1T0 NHHOBAIMAM B HEpa3pylIalolieM KOHTPOJIE C MEeXIyHapOIHBIM
yuactueM SibTest (r. ['opro-Anraiick, 2011), Ha 17 MexayHapoaHOH HayYHO-IIPAKTHIECKOMN
koHpepenimu «IIpupoansie U HHTEIIEKTyanbHbIe pecypcbl Cubupn» (Cubpecype-17-2011) (r.
Tomck, 2011), Ha MexayHapogHOH Hay4YHO-TIpAKTHYeCKoi KoHpepeHIH «ONTHKO-
9JIEKTPOHHBIE TPUOOPHI M YCTPOICTBa B CHCTEMaxX paclO3HaBaHMS 0O0pa3oB, 00paboOTKH
n3o0paxxeHnii 1 cumBonbHOH HH(popmanuu (PacmosnaBanme-2011)» (r. Amanmsa, 2011), Ha
MeponpuaTHsIX MOCKOBCKOTO CcajlOHa MHHOBalidi W nHBectumid (T. Mocksa, 2008, 2010), Ha
XIII MexxayHapoaHo#l BeIcTaBKe-KoHrpecce «Bpicokue TexHonoruu. MaHoBanun. MuBecTumu
(Hi-Tech’2008)» (r. Cankrt-IlerepOypr, 2008), Ha IX MexayHapoqHOH BBICTaBKe
BBICOKOTEXHOJIOTHYHON TeXHHKH U BoopyxkeHust «BTTB-2011» (r. Omck, 2011), Ha BeICTaBKE
«ABtomatuka. [IpubopocTpoeHne. DIeKTpoHUKa. IneKTpoTexHnka» (r. Tomck, 2010).

NUOTM/IC Obuta oTMeueHa 3-Ms 30J0THIMH M 1-0if OpOH30BOM MemalsMH Ha
MEKIyHapOIHBIX CAIOHaX MHHOBALMOHHON MPOMYKIWH. ABTOpP HACTOAIIEH IHCCEpPTAIMOHHOM
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paboTh! 3a nokian o paspadoranHoil cucteme B 2011 roxy mosydmn OpoH30BYIO Melaib Ha
BCEpOCCHIiCKOi ¢ MexayHapoaHbIM yuacTreM koHpepeniun SibTest (Iopubliit Anraii, Poccust).
Kpowme storo, B mae 2012 roxa momudukanus MMOTM/C — Buneokonsnockon «BUKOME/I-
1» ObuTa MpU3HAHA JaypeaToM KOHKypca «Jlydmas mpomaykiws, oOOpynoBaHHE W YCIyTH» B
HoMmuHanu# «ToBapsl HAPOJHOTO MOTPeOICHND B paMKax XI BHICTABOYHO — KOHIPECCHOHHOTO
MepornpusTus «J{Hu Manoro u cpearero 6usHeca Poccun-2012y.

HOyéaukanun. [To Teme auccepramuu omyOauKoBaHO 28 paboT, B TOM uucie 6 — B
u3naHuaxX u3 cnucka BAK, 2 B 3apyOekHBIX U3naHuix, 1 MoHorpadus u 1 yueGHOE mocobue.
[lomy4yeHno 7 cBHIAETENBCTB O perucTpaluu mporpamMm aiasi OBM u | mateHT Ha u300peTeHHe.
Kpome Toro, pesynpratsl uccieposanuiit MMOTM/C wuznoxensr B 11 oruerax mo HUP u
HUOKP, 3apeructpuposanssix B OHTU HU TT'Y u HUTHUC.

JIM4YHBI BKJIAJ aBTOPA B MOJyICHUU PE3YIbTATOB, H3JI0)KEHHBIX B JUCCEPTALlH COCTOHUT
B pa3paboTke M pealn3alii aITOPUTMOB paclO3HAaBaHMS INATOJIOTHH MOBEPXHOCTEI OpraHoB
YeJIoBeKa II0 MX [BETHBIM HM300paXeHHSAM, KOHCTPYKTHBHON pealu3alii W HPOBEICHUHN
sKcnepuMeHTanbHbIX ucciaenosanuit MMOTMJIC, a Taxke OpraHu3allid BHYTPEHHUX
UCTBITAHUM CHCTEMBI.

CTpyKTYpa ¥ 00beM padoThL.

JlucceprannoHHas paboTa COCTOMT U3 BBEICHHS, YCTHIPEX TIJIAB, 3aKIIOYEHHS, CITHCKa
muTepatypsl U 4 npmwiokeHnd. O0muii 00beM paboThl cocTaBisieT 134 crpaHuIbl, BKIodas 34
pucynka u 8 Tabmun. CHHCOK JHTEpaTyphl M HCIOIB3yEMBIX HCTOYHHUKOB comepxuT 109
HanMeHoBaHMH. OOIIHH 00BEeM NPUIIOXKEHHUH cocTaBisteT 17 cTpaHuL.

OCHOBHOE COJEPXKAHUE PABOTBI

Bo BBC/ICHUHU 000CHOBaHa AKTYaJIbHOCTb TEMbI Z[PICCCpTaHPIOHHOfI pa60TBI, OIpPEACICHHBI
e U 3ala4y UCCIICAOBAaHW, [IOKa3aHa Hay4YHass HOBU3HA U NMPAKTUYCCKasA IICHHOCTh pa60TBI,
U3JIOKCHBI HAYYHBIC ITOJIOKCHHW S, BBIHOCUMBIC Ha 3allUTY.

B nmepBoii riaBe mnpenctaBieH 0030p COBPEMEHHOTO COCTOSIHHSL HCCIICIOBaHUN U
peanu30BaHHBIX PEIICHHH MOTyYeHHS Pa3IHYHBIX THIIOB W300paXCHUI HCCIENyEeMBIX OpraHOB
W CHCTEM OpPraHOB YeJOBEKa C KPAaTKUM OIMCAHWEM NPUHIUIIOB JEHCTBUS MEIUIIMHCKUX
MMarHOCTUYECKUX CHUCTeM. Takke TpoBeJeHa IONHAs KIAcCH(UKAIMSA BCEX IOAXOAOB U
METOJI0B CyObEKTHBHBIX, 00BEKTHBHBIX U CIIEIMATN3HPOBAHHBIX HCCIIEJOBAaHUH 00paTUBIIETOCS
Ha TpUeM K CIEHUAINCTy MalueHTa. ABTOPOM JANCCEPTAlOHHON paboTHl INpeacTaBiIeHa
coOcTBeHHas! KiaccH(UKaUs MOAXOM0B M METOJOB IMOJIyYeHHs] M300paKeHUH MOBEPXHOCTEH
OpraHoB mnanueHra (pUCYHOK 1) ¢ BKJIIOYEHHEM B He€ HOBOrO Kjacca MEIUIMHCKUX
IAarHOCTUYECKUX MPHOOPOB, OTVIMYAIOMINXCSA OT YK€ CYIIECTBYIOUIMX HEHBAa3UBHBIX METOJOB
MEAWIMHCKOW JWarHOCTHKH TeM, 4YTO He TpeOyeT MpHUMEHEHUs CIeHUaIn3HpPOBaHHBIX
PacXoJHBIX MaTEPHAIIOB, HE COMPOBOXKAAIOTCS 00yUCHHEM HCCIIEAYEMOTO MAIIHEHTa, SBIISIOTCS
MOOWIIBHBIMH M ITPOCTHIMU B MIPUMEHEHHH, a TAKXKE BKIIOYAONINE B ce0s CIEIUATN3UPOBAHHOE
IporpaMMHOe O0ecIieyeHHe, OICHUBAIOIIee HAJIWYMe MaTOJOTHH HCCIEeIyeMbIX OpraHoB
MAIMEeHTa 10 UX IIBETHBIM H300pasKeHUSIM.

Taxke, B TepBOM raBe Hacrtosmeld paboThl ObUTH  CHOPMYIHPOBAHBI  3aqaud
HCCIIeIOBAaHNs, YCIIEIIHOE PelIeHHe KOTOPBIX OyJeT Mokas3aTeseM AOCTH)KEHHs MOCTaBJIEHHOM
Tepes COUCKATeNeM YIeHO! CTEIeHH LIeNH.



MonyyeHue n3o6paxeHnin opraHoB

Monyyexne
MonyueHue o
o OnTnko — T e c
n3obpaxeHun c
MeToAbl: nomoubo
MOMOLLBIO U3NYYEHUA:
ynbTpassyKa:

PeHTreH rpysjHoit KneTkn

Y3W opraHoB 6ptoLHoi

BHpocKoNMYeckIe MCCneaoBaHNs
nonoctn

Mammorpadpus

[InarHoCTVKa COCTOSIHUS LKA

marku Y3 cepaua v cocynos

PeHTreHonornyeckoe
nccnenosaHne opraHos XXKT

[lnarHocTika COCTOsIHUSI NONOCTH Y31 wutosnaHon
pTa 1 Hoca Kenesbl

PeHTreHonornyeckoe
nccneaoBaHmne noyek

[uarHocTuka cocTosHMA yxa

AHrvorpacus

[narHocTika COCTOSIHMS KOXKHBIX
NoKkPOBOB

KomnbloTepHas Tomorpadms

MarHuTHo—pe3oHaHcHas
Tomorpacus

Puc.1 - Knaccudukanust METOJOB MOTY4EHHsT H300paKEeHHsI OPraHOB YeJIOBEKa

Bo BTOpOIi raaBe conepkutcs onmucaHue paspaboranHbx ocHoB noctpoenus MMOTM/IC,
HMMEIOIIEH B CBOEM COCTaBE alllapaTHyI0 U IPOrpaMMHYIO YaCTH.

AnmapatHas vacth HWHUOTMJC obecmeynBaeT Oojiee KauyeCTBEHHOEC MPOBEICHUE
CIECLUATU3UPOBAHHBIX HCCIENOBAHUI (KOJIBIIOCKONUYECKOE HCCIIEOBAHUE, HCCIIEAOBaHUE
POTOBOI M HOCOBOH IOJIOCTEN, UCCIIEIOBAHUE COCTOSIHUS KOXKHBIX TIOKPOBOB M HMCCIENOBaHUE

MeanunHCKWIA MHCTPYMEHT

f

Briok
KpenneHus

dunbTp
Ynpasnsiembin
MCTOYHUK CBETa

LiseTHas
TeneBM3NOHHas
Kamepa
Y

WcTounnk
nuTanus

‘ MepcoHanbHbIi KOMMbloTEp

CneuwanuavipoBaHHoe MO:

‘ ®opmupoBaHm1e 13oGpaxeHust ‘

v

‘ MpepnBapuTensHas o6paboTka ‘

‘ CermeHTaums nsobpaxeHus ‘

‘ OnucaHne nsobpaxeHns ‘

v

‘ Ananua nsobpaxenus ‘

v

( MpeaBaputenbHbIi AnarHoa )

Puc. 2 - O60061menHsIi anropuT™ paboTh!
HNUOTMAC

COCYIUCTOro pycia mamueHta). [mga »Tux wnenei
ammapatHas — 4acTh NHNOTMAC cHabXkaeTcs
KOMIUICKTOM ~ HAacafoK,  HCIONB3YIOMIUXCS  TIpH
MPOBEICHUH PA3IMYHOIO POJa CHElHaTn3UPOBAaHHBIX
HCCIIeIOBaHUN. ATIapaTHas 9acTh CHCTEMBI CHa0)keHa
LIBETHOM TEeJIeBU3MOHHON BUICOKaMEPOi, IIOCPEICTBOM
KOTOpOi MIPOUCXOAUT MOTyYeHUE LBETHBIX
M300pakeHUI HCCIIeTyeMbIX OpPraHOB, HCTOYHHUKOM
CBETAa  XOJIOJHOTO  CBEYEHMs, OOECICUHBAIOIIIM
MaKCHUMabHO 0€30JIMKOBOE OCBEIIEHNE HCCIIELyeMOTOo
OpraHa WJIM JK€ CHCTEM OpPraHOB YeJIOBEKa, OJIOKOM
PETYJISIIIMN OCBELIEHHUsI HCCIEIYEMBIX ITOBEPXHOCTEH,
THOKMM  INTaTUBOM M OJIOKOM  KpeIUIeHHS,
MO3BOJIIONIMMU MOJACTPAUBATh CUCTEMY K Pa3IMYHBIM
AQHTPOIIOMETPHUYECKUM XapaKTepUCTUKaM MallueHTOB.

IIporpaMMHO-aNrOpUTMHYECKOE obecneyeHue
NMNOTMJC MIPEICTaBISAET co0Ooit
aBTOMAaTH3MpOBaHHOEe  pabouee  mecto  (APM)
CIEIUANNCTa, BKIIOYAIOMET0 B ceds IMOMHMO
SNIEKTPOHHON WCTOpUM OOJIC3HM NaIMieHTa eme Mo
CHELUATU3UPOBAHHBIC ~ MOAYJIM  IONYyYCHUS U
00pabOTKM IBETHBIX H300paKEHUH IOBEPXHOCTEH
HCcCIIeyeMbIX OPTraHoB.

APM obecrieyrBaeT B3aUMOICHCTBHS alllmapaTHOM
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u nporpammuoi gacteid UIMOTM/IC, BeneHue 3IEKTPOHHBIX HCTOPUH OOJIe3HEH MalnueHTOB U
00pabOTKy MNOTyYaeMbIX LBETHBIX H300paKCHMH C IENbI0 ITOCTAHOBKH IPEIBAPHTENHBHOTO
Iuartosa 3a0oseBanus nanuenTa. Ha pucynke 2 npeznctaBieHa cxema 0000IEHHOTO aJIrOpUTMa
paboresr MMOTM/IC, xoropas OXBaThlBaeT KaK MPOTPaMMHYIO, TaK M allapaTHYI YacTH
cucteMmsbl. [lomydaemoe M300paskeHHE TPHKPEIUISETCS K KOHKPETHOH SJIEKTPOHHOW HCTOPHU
OoJIe3HN TAlMeHTa, OOpaTHBIIErocs Ha IPHEM, M XPAHUTCS, HApSAy C APYTUMH JaHHBIMH
ManueHTa, B 3amudpoBaHHOM Buze B 6ase manHbx (B/l) crenuanu3upoBaHHOTO MPOTrpaMMHOTO
obecieyenuss MMOTMJIC. 3arem, mnpu 3amycke CHCHHATMCTOM (DYHKIMH THATHOCTHUKU
COCTOSIHHSI MICCJICTyEeMbIX OPTaHOB IO IIBETHBIM N300PKSHUSIM MX MOBEPXHOCTEH MPOUCXOIUT
00paboTKka n300paXeHUH MO CTaHIAPTHBIM AITOPUTMaM, BKIOYaromas B ce0s hopMupoBaHUe,
CIUIQKUBaHUE, (GWIBTPALMIO TpyObIX IIYMOB IIOJYYEHHOTO CHHUMKA HCCIEIyEMOro OpraHa.
OcHoBHBIM MonyneMm mporpammuoil wactu MMOTM/C sBasercss MOAYNb paclo3HaBaHUS
MaTOJIOTUH HCCIEeIyeMBbIX IIOBEPXHOCTEH OpPraHOB deNOBEKAa HA IPEAMET HalW4Hs, JH0O
OTCYTCTBHS IAaTOJOTHMYECKOrO Iporecca. B maHHOM Moxyie peann3oBaHBI pa3pabOTaHHBIC B
XoJie paboTHI HaJ| AUCcepTanuel aTrOpUTMBI OLIEHKH COCTOSIHUS TIOBEPXHOCTH OpraHa.

HoBusHa anropuTMa pacno3HaBaHHs IATOJIOTHH HCCIEIyeMBIX OPraHOB, IIPUMEHSIEMOTO B
MOJIyJie Paclio3HaBaHUs MATOJIOTHH, 3aKII0YaeTCsl B TOM, YTO MOMHMMO CPaBHEHHS TEKYILETo
nzobpaxenuss (THU) ¢ xpansmmMmcs B 0a3e MaHHBIX OSTAJOHHBIM H300paxenuem (DU),
BKJIIOYAIOIIETO B ce0sl CpaBHEHHE M300paKeHUH MO WX MOP(OIOTHYECKHM XapaKTEPHCTHKAM,
MPOMCXOANUT CpPaBHEHHE CIEKTPAIbHBIX xapakTepucTHk TU um DU, 4ro maeT BO3MOXKHOCTBH
OTIpeNeNeHHs] HAIM4Hs NATOJOTMYECKOTO IPoIlecca Ha MOBEPXHOCTH HCCIIEAYEMbBIX OPraHOB
ele Ha paHHEeH CTAaW| €ro Pa3BUTHs, 00eCHedrBas BHICOKYIO AMATHOCTHUYECKYIO 3HAYHMMOCTD
pazpaborarnnoit UMOTM/IC.

O0600mas n3BeCTHBIE MOAXOIBI IPeoOpa3oBaHMs M300paKEHMH, IMPEACTaBUM aJTOPHTM
pacro3HaBaHHMs ITaTOJIOTHI 10 [[BETHBIM M300pakeHHUsIM OpPraHOB 4enoBeka. [JIst 3TOro Hy>KHO
peoOpa3oBaTh IOJyYEHHbIE H300paXEHUSI M BBHIICIUTh HWH(POPMAIMOHHBIE INPU3HAKH, IO
KOTOpbIM OyIeT MNpoHcXoAuTh cpaBHeHHe TU, dopmupyeMoro IBETHOH TeJICBU3MOHHON
kamepoit ¢ DU, xpaHumbIM B 6a3e maHHbBIX nporpamMHoi yactu MMOTM/C. MadopmaTuBHEIE
MIPU3HAKU N300pa’KeHUH XapaKTepU3yIOTCs CIEAYIOMNM 00pa3oM:

a) QyHKIUEH pacnpenenIeHus IPKOCTH Ha H300paskeHUH ToBepxHOCcTH TH;

b) ¢yHKImeH pacripeneneHns CTPYKTYPHBIX 3JIEMEHTOB Ha oBepxHocTH TU;

c) OGyHKuMeH ompeneNneHus] T'€OMETPHYECKHX IapaMeTPOB CTPYKTYpPHBIX JJIEMEHTOB Ha
M300paKeHUHU MTOBEPXHOCTH H CTENEHH Je(opMaliiii FTeOMETPHUECKUX 31eMeHToB st TU;

d) o¢yHukumeii, onpenensieMoil mapameTpaMu penbeda Ha MOBEPXHOCTH HM300paXeHUS H
creneHbio €€ nepopmarmu TU;

e) (yHKUOMel pacnpeneneHus IBETHBIX AIEMEHTOB Ha n300paxeHun nosepxaoctu TH;

f) Jynkmueit, onpenensieMoli IBETHHIMH ITapaMeTpaMi Ha H300payKeHUSIX TOBEPXHOCTH OpraHa
U cTeneHklo eé nedopmanun Ha TU;

g) ¢dyHKIueH, onpeaensieMoil pacipeelieHreM nBeToBoro crekrpa TH.

B 0000meHHOM BHIE aITOPUTM PACIIO3HABAHUS, OLIEHKH MECTOIOJIOKEHHS, OPHEHTAlUH
reOMETPUYECKHX XapaKTePUCTUK MaTOJIOT Uil Mpe/ICTaBIeH CICAYIONM 00pa3oM:

F(, 1)
F(P, )
1, > F(A)—> F(C) > F(®)—> F(I]) > F(®, 1)
£,
£, 1),



rne I, — wundopmaruHbli mnpusHak; F(SI) — d¢yHkuus pacnpeneneHust SIpKOCTH Ha
n3obpakenun nosepxHoctu oprana; F(C) — QyHKIus pacnpeneseHust CTpyKTYPHBIX JIEMEHTOB
Ha wu300paxkeHMH TMOBepxHOCTH opraHa; F(®) — ¢yukuus pacnpenencHus (GoOpMbl Ha
n300paxxeHnH moBepxHOCTH opraHa; F(L[) — ¢yHKuus pactpeneneHus BETHBIX JIEMEHTOB Ha
n3o0paxxeHnu moBepxHocTu oprana; F(I,J) — ¢yHkmus, ompexpenseMas Te€OMETPUYCCKUMH
rapaMeTpaMy CTPYKTYypHBIX JJIEMEHTOB Ha M300pakeHnu nosepxHocty oprana (I') u cremenu
e¢ nmedopmarmu ([); F(P,J) — dynkmus, onpenensemas napamerpamu pembeda (P) nHa
HN300paKEHUM IIOBEPXHOCTH opraHa M cremneHblo e€ nedopmanum; F(D,J1) — dynkous,
omnpezensiemas napamerpamu Gpopmsl (D) Ha H300pakeHUHU MOBEPXHOCTH OpraHa U CTENEHBIo e&
nedopmaruu; F(ILJ) — dbyHkums, ompenensemMas LBETHBIMH HapaMeTpaMH Ha H300pakeHHU
oprana uenoBeka (L[) u cremensto e€¢ nmedpopmammu ([); F(IIT) — dbynkuus, ompenensemas
IBETHBIMH ITapaMeTpaMH Ha M300paxeHHH opraHa denoseka (1) m xapakTepoM HOBEpXHOCTH
uccnemxyemoro oprana (I1).

B mpormecce paboTHl CHHTE3MPOBAHHBIX AITOPUTMOB OIGHKM HAIWYHS TATOJOTWI Ha
[BETHBIX H300pa)KEHHUSIX MOBEPXHOCTEH HCCIETyeMBIX OPraHOB YEIOBEKa IT0CIEOBATEIIHHO
MIPOUCXOAAT HEOOXOAWMBIE TPOIEAyphl IPEeaBAPUTEIBHON  00paboTKHM  HM300paskeHMi
(dpopmupoBanue, puibTparys, CerMeHTalMs U TaK Jajee). 3aTeM MPOUCXOIUT (pOpMHPOBAHHE
KOPPEISIIMOHHBIX QYHKIUI U cpaBHeHUE XapakTepuctuk TU u DU.

Ha osrtame ¢opMupoBaHMS KOPPETALMOHHBIX (QYHKIMII (QOPMHPYIOTCS TpU LIBETHBIC
B3aUMHO — KoppensnuoHHble (yHkuuu (BK®d), cooTBercTByIOmUE KpacHOMY, 3€lIE€HOMY HU
cuHeMy 1BeTy. Otum crnaraemble BK® ommceBaroTcss  CIEQyIONMMH  BBIPaKCHUSIMH,
MIPEICTaBICHHBIMH B IU(POBOIL hopme:

n

Jo(e®) = Kn ) FE(x(@,5D) * FRG@D) = £,5(0) — )
i=1

Jo(eD) = Kn ) FE(x(D,y(D) * FS (D) = £,y(D) = ©);
i=1

Jo (&) = Kn > FE(x(D,y(D) * FE (x(D) = £,y(D) &)
i=1

rae FE (x(i), y(i))- dyuknus, onuceisaromas usetnoe TU; FX (x(i), y (1)), F£ (x(i), y(i)),
FB(x(i),y(i)) — ¢yHKIEH, ONECHIBAIONINE COOTBETCTBEHHO KPACHYIO, 3ENEHYIO H CHHIOIO
KOMITOHCHTY LIBETa; K — K03 OHUIHEHT MPOIOPIHOHATBHOCTH.

Kpome srtoro, B xozme pabOTHI Han BTOpOH TJIaBOI AWMCCEPTAlMOHHONH pabOTHI OblIa
cthopmupoBaHa MeTonuka uHxeHepHoro pacueta MMOTMJIC, Brimrouatronias B ce0s:
1. Bemuncnenne emkoctu mamsata UMMOTMJIC. I[DpouwsBoautcst  pacuer  oObeMa
BUIeonH(pOpManuK, o00pabaTbiBaeMOro BO BpeMs IIOJYYEHHs LBETHOTO HM300pa)keHHs
HCCIIelyeMOoil OBEpXHOCTH OpraHa.
2. Pacuer OwictpomeiictBust MWOTMJC. Ilom ObicTponeiicTBHEM NOHUMAaETCS BpeMs
00paboTKH OfHOTO Kaapa n3oOpaxeHus gukcupoBaHHOro pasMepa (NxN mmkceneit). Pacuer

TIPOM3BOIUTCA COTIACHO BRIpaxeHHIO: Ty = (M * T) + (M * Tyg), (N / \/—)) Tzie T — HepHox
m

TIOBTOPEHHUS KaJIPOB; Togp - 3aTPATHl BPEMEHH HA 00PabOTKy OIHOTO (parmMeHTa, SIBISIOIIETOCS
¢yHKnWel uucna smeMeHToB NXN B ¢parmente. [lpy TOMOIIM JAaHHOTO BBIPAKCHHUS
MPOUCXOJNUT pacyeT BPEMEHH TMOJNyUYCHHS W TMepeladydl M300paKeHHH HCCIETyeMBbIX OpPraHOB
[BEeTHOH Kamepoi, Bxomsmeil B coctraB MMOTM/IC. Kpome 3TOro, HEe0OXOAMMO y4YHTHIBATh
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BBIYHCIIMTEIIBHBIE MOIIHOCTH II€PCOHAJIBHOTO KOMIIBIOTEpPa, Ha KOTOPOM YCTaHOBJIEHO
nporpamMmmHoe obecniedenne MMOTMJIC. DxcniepuMeHTaNbHBIM MIyTeM BO BpPEMsI MCIIBITAHHN
cucteMsl Ha 6aze OAO «HUUIIID» 6but0 yCTaHOBICHO, YTO MHUHUMAaJbHOE BpeMsl 00paboTKu
oxHoro Kazapa u3odpaxenus nocpeactsoM MMOTM/C coctaBumo 5,48 mc.

3. BBIOOp YCTpOHCTB M HX XapaKTCPHCTHUK, HEOOXOAMMBIX MJISi BBIMOJHEHHS (QYHKIHM,
Bo3noxkeHHBIX Ha MMOTMJIC B wacTH TONMy4eHHs KadeCTBEHHOIO LBETHOTO H300paKCHUS
HCCIeTyeMBIX IOBEPXHOCTEH OPraHoB 4enoBeka. B cocTaB HCTOUHMKA OCBEIIEHHS TTOBEPXHOCTH
opraHa JOJDKHBI BXOJHTb CBETOJMOJbI, BBINAIONINE CBETOBOM MYy4OK C JUIMHOW BOJIHBI B
nuanazone 400-700 HM, MaTpuIa IIBETHOM TEJICBU3UOHHOW KaMephl, B CBOIKO OYepelb, JOJDKHA
BOCIIPHHUMATh M3JIyYeHHUS OT HccieayemMoro obwekra ¢ mmuHamd BoiaH 400-700 HM.
YyBCTBUTEIBHBIA 3IEMEHT I[BETHOW TENEBHU3MOHHOM KaMepbl IObKeH ObTh He MeHee 1,3 wmll,
MUHHMAJIFHOE pa3pelIeHre IONTyd4aeMoro IMBETHOTO H300pakeHHs — He MeHee 1024x768
nukceneil. aTepdeiic nepenadn nBeTHRIX m300pakeHnit — He Xyxe USB 2.0.

4. Pacuer HageXHOCTH CHCTeMBI. BBIT IpoOM3BENCH pacdeT BPeMEHH Oe30TKa3HON paboThI
CHCTEMBI, KOTOPBIA ITOKa3al, YTO IPH BEPOSTHOCTH O€30TKa3HON pabOTHI BCEX KOMIOHEHTOB
cucteMbl (ee ammapaTHod uactu) paBHOH 90% sto Bpems (Tbr, cocraBmser 5421 wac mpu
BpeMeHH paboThl CHCTEMBI cocTaBisitonmieM 8 uacos/neHb. CpenHss HapaGOTKa CHCTEMBI Ha
otka3 (T) mpu stom cocraBiser 51450 uvacoB. Ha pucyHke 3 mpencraBieHBl IOJyYCHHBIE
rpaduku 3aBucUMocTel BpeMeHu Oe3oTka3Hoi padotet MMOTM/C (PucyHok 3a) u BpeMeHH
HapabOTKH Ha 0TKa3 3JIeMEHTOB cucTeMbl (PrcyHok 30) oT BpeMeHH.

iTer T 15107

plt)

S 5 5

e 150’ 210t 25000 340
t

i sapt a0t 15’ 2a0’ 25a0® sa0’
t
a) 0)

Puc. 3 — 3aBucumocts padotst UMOTM/IC ot BpemeHH.
a) epemens 6ezomrasznou pabomvr HUOTM][C
6) épems napabomxku na omkas snemenmos HHOTM]C

B Tpertbeii riaBe omnwMchiBaeTcs peanM3anysg anmapaTHOM W MPOrpaMMHON yacTel

NNOTM/IC. ®yHKIHOHANBHAS CXeMa alllapaTHOI 9acTh NMPEeACTaBIeHa Ha PUCYHKE 4.
NHNOTM/IC oGnafaeT TeXHHIECKHMMH XapaKTePUCTHKaMU, PEICTaBICHHBIMA B TaOJHe 1.
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Tabuuna 1. Texunueckue xapakrepuctukn MMOTMJIC.

XapakTepHuCcTHKA 3HavyeHue
MakcumansHoe pa3pelleHre [IBETHOH TeJIeBU3HOHHOM KaMepsl, pixel 2592 x 1944
UyBCTBUTEIBHBIHA JIEMEHT 1/2,5 CMOS
Pa3mep nukcens, MKM. 22x272
Bpems 00paboTku oHOTO Kaapa u3obpaxenus, He OoJee, . 5
Macca MIMOTMJIC 6e3 ynakoBkH, He Ooiee, KT. 2
[MoTpebusiemast nprOOPOM MOLTHOCTB, He Ooiee, B*A 2,5
Hanpsokenue nuranus, B 5
Wnrepdetic Baumonetictaust ¢ [IK USB2.0-3.0
["abGaputHsle pa3mepsl, He Oosee, MM (LLIxB) 130x730
Pa3Mepbl cunThiBaeMOro n300pakeHus MOBEPXHOCTH, MM Ot 30x30 mo 50x50

NNOTM/IC Brximouaer B ceOs cheaylomye OJOKM: MEIUIUHCKUA HHCTPYMEHT (TIpH
HEOoOXOIMMOCTH), OIOK KperuieHus, 010k cxema Buaeonsobpaxkenus (bCB), ncrounnk csera,
HCTOYHUK MHTAHUS, CEHCOPHBIH DEryJsTOp OCBEIICHHMS, CICNUaTIM3UPOBaHHOE MPOrpaMMHOE
obecrieyeHne, KommbloTep. TeleBH3MOHHAs KaMmepa, YCTaHOBJIEHHAs Ha MEAUIMHCKOM
HHCTPYMEHTE, BOCIIPUHMMAET LIBETHOE H300pakeHHe MOBEPXHOCTH Hcciexyemoro opraHa. C
MOMOIIBI0 HCTOYHUKA CBETa XOJOJHOTO CBEUEHMS CO3JAeTCs PABHOMEPHOE OCBEICHUE
HCcIeqyeMOl IOBEpXHOCTH opraHa. LMCTOYHHK OCBEIIEHHS YCTAaHABIMBACTCS PSIOM C
00BEKTHBOM IIBETHOH TEIEBU3HOHHOI Kamephl. l[BeTHoe m300pa’keHHE MOBEPXHOCTH OpraHa
3aMHCBHIBACTCS Yepe3 CHeNUaIn3upoBaHHble HMHTepdelicsl B maMats OBM. Takum obpasowm,
(dopmupyercss 6a3za MAaHHBIX IATOJNOTHMH (M3MEHCHHH ITOBEPXHOCTH BHYTPEHHETO OpTraHa).
3amucaHHble I[IBETHBIE HW300paKCHHs CPAaBHUBAIOTCS C OTAJIOHHBIMA  H300paKCHHSIMH
MOBEPXHOCTEIl OPraHOB YeNOBeKa, KOTOPBIE XpaHATCS B nmamatiH DBM, u nmpon3BoauTcs oeHKa
COCTOSIHUSI TOBEPXHOCTEH OPraHOB YeNloBeKa.

KonbreBoit mcrounuk csera Obul paspaboran cmeuuansHo masi UMOTMIC c nensio
MOTyYeHUS] MaKCUMAaJIbHO KadeCTBEHHOTO IIBETHOTO HM300pa)KeHUSI HCCIETYyEeMBIX OPraHOB C
MHHUMAJIBHBIM KOJIMYECTBOM ONMKOB Ha HEM. OJTO CBS3aHHO C TEM, YTO IPH OCBEICHUH
BHYTPCHHHX OpPraHOB HYeJIOBEKAa BO3HUKAET OOJBIIOE KOJMYECTBO OJMKOB, KOTOPBIE MOTYT
CKpBITh OYar TIIaTOJIOTHM HCCIEAYyEeMOro OpraHa IIallMeHTa, 4YTO, COOTBETCTBEHHO,
MOCIOCOOCTBYET IOCTAaHOBKE HEBEPHOTO JHarHosza 3a00JeBaHUsl CIEIUATH3MPOBAHHBIM
MoxyineM nporpammuoro obecniedenuss MMOTM/IC. B cocraB ncrounnka ocBerienus (PrcyHok
5) BXOIAT CBETOAMO/IBI, BBIAAIOUINE CBETOBOH IyUYOK C AITHMHOW BOJMHBI B 1uanazone 400-700 HM.
(Pucynok 6). B kauecTBe IpHEMHHKA H300paKCHHH MOBEPXHOCTEH HCCIETyEeMBIX OPraHOB
HCTIONB3yeTcs IudpoBas KamMepa, MaTpUIla KOTOPOH CIIOCOOHA BOCIIPHHHMATH M3TYyYSHUS OT
HcclieryeMoro oobekTa ¢ amuHamMu BoiH 400-650 HM.

JlaHHBIE XapaKTEPUCTHUKH MO3BOJSIOT MONydYaTh I[BETHBIE W300pa)KEHHs MCCIIeLyeMbIX
opraHoB 0e3 WCKa)XEHHMs IapaMeTpOB HX IBETONEpeNadyd, BCIEACTBHE 4Yero Oyner
MHHUMH3UPOBaHA OIIMOKA OIIEHKH COCTaBa CIIEKTPAJBHBIX XapaKTePUCTUK H300pakeHnit
HCCIIElyeMOro OpraHa NpH ero aHaju3e Ha HajJudue, JHO0O OTCYTCTBHE MAaTOJOTHYECKOTO
nporiecca.

[locne pa3paboOTKM OETaNIBHOH CTPYKTYpHOH cXeMbl OblIO coOpaHHO 1Ba oOpasma
NNOTM/C (pucyHok 7) — obOpasen IUId HCCIEAOBAHMS LIEHKH MAaTKH, KOXKHBIX IOKPOBOB,
YIIHOH W POTOBOH MONOCTEH, a Takke oOpaser Uil ONMOCPEAOBAHHOW OLEHKH COCTOSHHS
KaNWULIPHOTO Pyclia MO KalUIIpaM SIIOHUXHS TalbIeB PyK MaIlleHTa.
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Puc. 5 — xoJ1b1eBOI HCTOUHHK OCBEILCHHS Puc. 6 — crieKTpasibHbIE XapaKTePUCTHKA
NMOTMJC. CBETOJMOIOB, BXOJAIIUX B COCTAB KOJILIEBOIO
ucrouynuka ocgemenust MMOTMJIC

OO0pa3ipl BKIIOYAIOT B ce0s Kak ammapaTHyIo, Tak M MPOrpaMMHYI0 dacTd. [IporpammHoe
obecrieuenne MHMOTMJC, peanuzoBaHHoe B xoae pabOThl Haja TpeThel  IIaBoif
JHUCCEPTAllMOHHOW PabOTHI, TMO3BONSAET BECTH 3JIEKTPOHHBIE HCTOPHM OOJE3HEeH MalHeHTOB,
uaTerpupoBats UMOTM/IC B TelneMeAWIIMHCKUE CETH W MPOBOIUTH 00pabOTKY MOITydaeMbIX
IBETHBIX HM300paX€HWH HCCIEIyeMBIX OPraHOB C IENbI0 ABTOMATHYECKOH IMOCTAaHOBKH
MIPeBApUTENIFHOTO TUAarHo3a 3a00neBaHus namnueHTa. MoayiIb TOCTaHOBKH TIPEABAPUTEIEHOTO
JMarHo3a CTPOUTCS Ha pa3pabOTaHHBIX BO BTOPOH TIJIaBe MAWCCEPTAllMM aJITOPHTMax
pacno3HaBaHus NaTOJOTUH.
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Puc. 7 — Bremnuii Bug moauduxanuit UMOTM/IC: a) HenHBa3UBHAs AMAarHOCTUKA COCTOSTHUS
BHYTPEHHHUX OPraHOB 4YeJIOBeKa; 0) HEMHBA3MBHAsI JUArHOCTHKA COCTOSHUS KPOBEHOCHOT'O PyCiia 4eJIOBEKa

B dyerBepTOii rjaBe ONNCHIBAIOTCS PE3YNbTATHl MOBEPKH M IKCIHEPUMEHTAIBHBIX
uccnenoBanuii MMOTMJIC.

IMoxpoOHO oOmMHUCHIBAIOTCS METOAWKH HCIBITAHUH anmapaTHOH M IIPOrpaMMHOM dacTtei
NNOTM/IC u ocBemaroTcs pe3ynbTaThl IPOBEJCHHBIX UCIBITaHUN. Taxke, B UeTBEPTOH Ii1aBe
JIMCCEPTALIMOHHON pPabOThl ONMKCBHIBAIOTCS IPOBEICHHBIC SKCHEPUMEHTAIBHbIE HMCCIIENI0BaHUS
NNOTMJIC. B xome mnpoBeleHHs OSKCIEPUMEHTAIBHBIX MCCICJOBaHUHA OblIa IOKa3aHa
IPUMEHHMOCTh Pa3pabOTaHHBIX M PEATHU30BAHHBIX B CIELMAIM3UPOBAHHOM IIPOrPAMMHOM
obecrieuenun  MUMOTMJIC anropuTMOB OLEHKH HaJIMYMs M[ATOJNOTHil  MOBepXHOCTEit
HCCIETyEMBIX OPIaHOB UEIIOBEKA MO UX IIBETHBIM H300pasKCHUSIM.

OKCIepUMEHTANbHBIE HCCIICIOBAHNS IIPOBOIUINCH HPH HCIIOIb30BAHUHM MOIU(pUKAINT
NHUOTM/IC nnst HeMHBa3WBHOW JHATHOCTHKH COCTOSIHUS IICHKH MATKH — BHCOKOJIBIIOCKOIIA
«BUKOME]I». CoBMeCTHO ¢ BpayaMHU-THHEKOJIOTaMU KJIMHUK aKylIepcTBA M TI'MHEKOJIOIMU
CubI’'MY (r. Tomck) 6buta HapaboTaHa 6a3a u3 100 M300paKeHH MOBEPXHOCTH MICHKH MAaTKU
YyeJ0BeKa, KOTOpbIE HCIONb30BANNCh IIPU J0Ka3aTeNbCTBE MPHUMEHMMOCTH IPEIaraeéMoro
METO/Ia JUlsl TIOCTAaHOBKM NPEABApHUTEIBbHOrO JAWarHosa 3a0oieBaHus nanueHTa. I'paduxu Ha
pUCyHKe 8 MpencTaBIAIOT pacmupeneneHue sipkocteil R, G u B xoMmoHeHT Ha ucciexyeMbIx
n3obpaxenusix (PucyHok 8).

Tincrnsem, pacnpere na zmETHAETIE
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Puc. 8 I'paduku mioTHOCTEH pacrpeieseHHs XapaKTePUCTHK LBETHBIX H300paXKeHHIT IOBEPXHOCTH
HICHKHM MaTKH: a) 6€3 NaTonoruu; 0) ¢ MaTOJIOrHYECKHM IPOLECCOM.

W3 pucynka 8 BHAHO, 9TO NPH HAIMYMH IATOJOTMYECKOTO IIpOIecca Ha IHMOBEPXHOCTH
MIEWKA MaTKU (PUCYHOK 90) MPOHMCXOAUT CMeEIeHHe 3HadeHus apkocteid R, G u B xommoneHT
BJIEBO, BCJIEJICTBHE YETO MOXKHO IPEJIION0KATE O HAINYUH [TAaTOJIOTNIECKOro mpouecca. Taxke
BO BpeMsl JKCIIEpHMEHTa OBUIM BBISBICHBI IPE/eNIbHBIE XapaKTEePUCTHKH 3HAYEHHH SPKOCTei
Ka)JOr0 M3 IBETOBBIX KAaHAJOB I[BETHOTO H300paXKCHUs, XapaKTEepHBIE U1 MOBEPXHOCTEH
HCCIIEyeMBIX OpPraHOB YENOBEKa, HE HMEIOIIUX MaTOJOTMYecKoro mpouecca (Ha HpuMepe
1300paXeHUH MOBEPXHOCTH IIEHKH MATKH):

1. Kanan R: [110..140] - ”HTEHCHUBHOCTH KPaCHOTO IIBETA MMUKCEJIS;
2. Kanan G: [103..120] - FHTEHCUBHOCTH 3€JICHOTO IIBETA MTUKCEJIS;
3. Kanan B: [107..130] - ”HTEHCUBHOCTh CHHETO I[BETA ITUKCEIIS.

Taxum 06pa3zom, MOXKHO CKa3aTh, YTO €CIIM BHYTPH HCCIIEyeMOH 00J1acTH MaTeMaTHIeCcKoe
OKHJaHUE paclpelieNieHus] SIPKOCTell KaXkKIOro M3 I[BETOBBIX KaHAJIOB MMEET IIpECTaBIICHHEIC
3HAUSHWs, TO HCCleayemas o0nacTh HE HMMEeT MaToJOruy (IMaTOJIOTMYECKHH IIpolecc He
Habmonaercst). [Ipy cMeleHny ke 3HaYeHHsT MaTeMaTHYeCKOro 0XKMIAaHHs BICBO JINOO BIIPABO
MOXHO TOBOPHTh O HAJIWYMH, KaKOTO JMOO MATONOTHYECKOrOo Mpolecca Ha IOBEPXHOCTH
HCCIIETyEMOT0 OpraHa.

Kaxxnoe 13 nBETHBIX N300pa)KeHHH ITOBEPXHOCTH IIEHKN MATKH, TTOJyICHHBIX B PE3yJIbTaTe
skcmryaranun MMOTMJIC Ha 6a3e kauHHK akymrepcTsa U ruaekonorun Cu6I'MY (r. Tomck)
ObUIO TOJBEPTrHYTO AaHaNINW3y IPH IOMONIM CIIELHATU3HUPOBAHHOTO OJOKa MHMpPOrpPaMMHOTO
obecnieuennst MMOTM/IC ¢ menpio moncka Ha HHX IATOJIOTMYECKOTo Iporecca. Bo Bpems
MOJIy4Y€HUsT W aHajlu3a HJaHHBIX KaXJaoro wus H306pa)KeHPII>’I, OJIy4ac€MbIX TIIpU MOMOIIU
NMOTM/IC BeimonHsIach ClieAyromas nociaeJoBaTeIbHOCTh 1S CTBUIL:

1. ®opmupoBaHue ocBenieHus. HacTpoiika ypoBHs OCBELIICHHOCTH HUCCIIETyeMOl TOBEPXHOCTH
oprana yenoseka. Ocymectsisiercs nocpeactsom [10 MMOTM/C.

2. Tlonctpoiika mapaMeTpoB [aTyhka TEKYIIMX W300pakeHHH (IBETHOH TEJICBU3NOHHOU
kamepsl). [Ipr He0OXOIMMOCTH OCYIIECTBIIETCS PEryINPOBKa (JOKYCHOTO PACCTOSHUS KaMephl
CHCTEMBI.

3. ITlomyuenme W coxpaHeHHEe B 0a3e HaHHBIX CHCTEMBl W300paXKCHUsS ITOBEPXHOCTH
HCCIIElyeMOro OpraHa.

4. OO6paboTka n300paKeHHs UCCIISIyeMOro OpraHa:

e HOpManM3auus IPKOCTH MOIYYSHHOTO H300paKeHHSI.
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e  (uibTpanus MIyMOB Ha ITOIYYEHHOM H300pasKCHUH.

e cerMeHTamus u300paxeHHA. I[IpOMCXOOWT CerMEeHTAlUs MONYYEHHOTO H300paXKeHHS
HCCIEIyeMOoro opraHa M BelmeneHue obnactu pacro3HaBanus (OP). OP sBusercs oObexT,
TIOBEPXHOCTH KOTOPOT'O HEOOXOIMMO HCCIIEI0BATb.

e o0paborka OP. IIpomcXoauT MOACYET PACIPENENICHHS SPKOCTEH KasKAOro M3 IIBETOBBIX
KaHaJIOB M300payKeHUsI U OTHECEHUE BBIAEIEHHOIO yJacTka JH00 K Kiaccy MaToJOTHH, JTH00 K
KJIaccy 3JI0pOBOIO OpraHa.

e BbIIENCHUE Ha I[BETHOM H300pa)KEHHM MMEHHO TeX 00JacTeif, KOTopble ObUIM NpH3HAHBI
coJIep KaIMMU NIATOJIOTMYECKUH ImpoLecc.

5. ¢ukcanus pesynbrara. [IporCcXOaUT BBIBOM pe3ybTaTa 00paOOTKH IIBETHOTO U300paKCHUS
Ha DKpaH IIEPCOHAJIBHOTO KOMIbIOTepa (WM HOYTOyKa) CHELUAINCTa, OCMATPUBAIOIIETO
MIPUILIEIIIETO HA IPUEM TaIHeHTa.

[IpoBenennsie sxcniepuMerTanbHble uecneaoBanns MMOTM/IC Ha mpeaMeT npaBUIbHOCTH
pacro3HaBaHHs HAJIMYHS MATOJOTHH ITOBEPXHOCTEH HCCIEAYyEMBIX OpraHOB MOKa3alH, YTo B 86
n3 100 ciayuaeB mpu momomu [10 MMOTM/IC Oputi pacmio3HaHBI MATOJIOTUH HCCIIEIYyEMOTO
opraHa manueHTa (PKCIIEPUMEHT MPOXOIMI Ha H300paKEHWSX MOBEPXHOCTH INEHKH MaTKH
yenoBeka). B 14 xe ciydasx 1O Belpano pesynpTaT 0 HaJMYUM HATOJOTHH C BEPOSTHOCTHIO
npumepro 0,01%, 9TO He maeT MpaBO CyIUTh O HAIMYUM MATOJOTHYECKOTO Ipoliecca Ha
MIOBEPXHOCTH UCCIIELYEMOIo OpraHa.

a) 0)
Puc. 9 U306paxkeHHs HCCIIEyeMOro OpraHa:
a) be3 matonoruu;
0) ¢ MaTOJIOrUUECKUM MPOLIECCOM

OKCcnepTsl, KOTOPBIMH BBICTYIIAIH BPAYH-THHEKOIOTH KIMHHK aKyIIepCTBAa U THHEKOJIOTHH
CubupcKoro rocyaapcTBeHHOro yHuBepcuteTa (I. TOMCK) Takyke He CMOTIIM IPHHATH pelIeHHe
0 HaJM4uH, JTHOO OTCYTCTBHH INATOJIOTUHM IOBEPXHOCTH HCCIIEIYyEeMOTo OpraHa M HalpaBILsUTH
NanMueHTa Ha JOINMOJIHUTCIBbHBIC HCCIICIOBAHUA.

Kpome 3Toro, Bo BpeMsi MpoBe/ieHNs] BHYTPSHHHUX HCIBITAaHUI CHCTEMBbI OBLIO MOKa3aHo,
YTO TO CBOMM TexHHueckuM xapakrepuctukam MHMOTMIC mONMHOCTBIO COOTBETCTBYET
MPeAbSIBICHHBIM TPeOOBAHUAM, a TaKKe BBIABICHBI HanOolee 3HAYMMBIE XapaKTEPUCTUKH
IBETHBIX M300pa)XK€HHH, MMO3BOJISIONINE OTHECTH aHAIM3UpPyeMble H300paKeHHUs TOBEPXHOCTEH
OPTaHOB YEJIOBEKA K OIPE/ICICHHOMY KJIAcCy NMaTOJOTHiL.
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3ak/04eHne

B pesynprare paboT IO JOCTHXKEHHMIO IOCTABIEHHOW IlenM OblIa HpeaIosKeHa
coOCTBEeHHAsI KiacCH(DUKAIMs METOIOB M CPEACTB HEMHBA3UBHON AMArHOCTUKU COCTOSIHUS
MOBEPXHOCTEH OPraHOB 4YEJOBEKa C BKIIOYCHHEM B HEE HOBOIO KJacca MEAUIMHCKHX
JUarHOCTHYECKUX MPUOOPOB, OCYIIECTBISIIONINX aHAIN3 MOBEPXHOCTEH OPTaHOB YeNIOBEKa
II0 UX LBETHBIM M300pakeHHAM. [IpennaraeMblii METOA OTIAMYAETCS OT yXKE MMEIOLINXCS
TE€M, 4TO IpPHU €ro HUCIOJb30BaHUM HE TpeOyeTcs NPUMEHEHHs CIEeIHaTIu3UPOBAHHBIX
pacxXoJHBIX MaTepUasioB, BO BpeMs MCCIIECIOBAaHMs NalMEHT HE MOoABEepraeTcs HUKAKUM
CTOPOHHUM BO3/ICHCTBUSIM (HallpuMep, PEHTI€HOBCKOE U3IY4YEHHUE), a TAKXKE TEM, 4TO IS
HCTIONIB30BAHMS TAaKUX MPHOOPOB MEIUIMHCKOMY NEPCOHAIy He TpeOyeTcs: MPOXOKACHHS
KaKoro-1100 JOMOJIHUTENFHOTO 00Y4atoLIero Kypca.

Taxke  mAs  JOCTIDKEHHS ~ IOCTAaBIEHHOM  menu  Obulo  pa3paboTaHo
CHELUAIN3UPOBAHHOE  aJTOPUTMUYECKOE OOecreueHHe, IO3BOJIIONIEE B  pEXUME
pearbHOTO BpPEMEHHM AaHAJIM3UPOBATh LBETHBIE HM300paKEHHS MOBEPXHOCTEH OpraHoB
YeJoBeKa Ha TpeJMEeT HATU4YUsl UX MaTOJIOTHH. AJITOPUTMBI OLIGHKU COCTOSIHHS OPraHOB
4ejqoBeKa O0a3upylOTCS Ha alropuTMax pacllo3HaBaHUS o00pa3oB, WCIONB3YEMBIX B
cUCTEeMaxX TEXHUYECKOro 3peHUs, POOOTOTEXHHKH M Ha JKCIEPUMEHTAJbHBIX JaHHBIX,
MIOJlyYEHHBIX BO BpeMs JOKIMHWYECKHX M KIMHUYECKUX MCIBITAHUH INpOrpaMMHO-
anmaparHoro kommuiekca (MMOTM/IC). Anroputmudeckoe oOecriedeHHe pealn30BaHO B
nporpamMHoM obecnieuernn  MMOTMJIC, mnpencTaBisiomuM co0OH  3IEKTPOHHYIO
UCTOPUIO OOJIC3HM C OTHEJIBHBIM MOJYJIEM pAclO3HaBaHHs OYaroB IaTOJIOIMYECKOro
Tporecca MOBEPXHOCTEN IIEHKW MAaTK{, YITHOM M POTOBOM IOJIOCTEH, a TAaKKe KOXKHBIX
HOKpoBOB. [ToMnMo mporpaMMHo-aiaroputMudeckoro odecrnedenus s MMOTM/IC Gbuia
pa3paboTaHa ammapaTHasi 4acTh, KOTOpas MO3BOJISIET MaKCUMAIEHO KoM(OpPTHO, OBICTPO U
Ka4CCTBCHHO ITOJYYUTH HBCTHBIC l/1306pa>KCHI/I$[ HOBCpXHOCTeﬁ HCCIIEAYEMBIX OpraHoB
4eJoBeKa.  YHHBEPCAIBHOCTH  NPHOOpa  JOCTHTaeTcs 32  CYeT  NPUMEHEHHS
ClieaIn3upOBaHHbIX CMCHHBIX HacaJoK, TIO3BOJIAIOIIUX IIPpOBOOUTH
CHELMAIN3UPOBAaHHBIE HCCIIEIOBAHUS IIAllHEHTOB W IPUMEHATBCS B MEAUIMHCKHUX
HOAPA3AENCHUSX Pa3INuHOM HallpaBIeHHOCTH.

Takum o0pazom, mpu padoTe HaI TaHHOHM IHCCEPTAIIMOHHON paboTOil OBUTH penIeHBI
cllefyIoIue 3a/1a4uu:

1. Boipabortanel TpeboBanus u paspaborana o6obOmenHas cxema HWHOTMJC,
BKIIIOYaKOIiass B ce0s anmapaTtHeli OJIOK M CIEHUATU3UPOBAHHOE IMPOrPAMMHOE
obecrieyeHue, IMO3BOJISAIOIIEE MPOBOANUTH JAWATHOCTUKY Pa3IMYHBIX IATOJOTHH OpPraHoB
4eJoBeKa (THHEKOJIOT s, AePMaTOIOTHsl, OTOIAPUHIOIOTHS).

2. Pazpaboran anroput™ (popMUpOBaHHUS M NpeNBAPUTENHLHONH 00pabOTKH HM300paXkeHUH
u cunresupoBaHo Ha ocHoBe MMOTMJIC aBTOoMmMatu3upoBaHHOEe pabouee mecto (APM)
Bpaya—CHEeNUAINCTa.

3. CHHTE3WpOBaHBI AITOPHUTMBI PACIIO3HABAHUS IATOJIOTHH Ha IBETHBIX H300pa)KEHHIX
OpraHOB YeJOBEKa ITyTEM BBIJCIICHUS U aHAJIN3a IPU3HAKOB CPaBHUBAEMBIX N300paKeHUH.
4. Paspabotana MeTojuka nHxxeHepHoro pacuera MMOTM/JIC.

5. PeanunzopaHa u skcnepumeHTanbHO uccnenosana MMOTM/IC.
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