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CTPYKTYPHAS CXEMA INIOACUCTEMBI AHAJIN3A
TEMOPEOJIOTUYECKHX MOKA3ATEJIENA

B crarTi po3risiHYTi 3aCO0HM MOCHIUKEHHS PEOJIOTIYHUX BJIACTHBOCTEH KpOBI Ta IX BIUIMB Ha CTaH
3[I0pOB’sl OpraHi3My JIOAUHU. PO3po0ieHO CTPYKTypHY cXeMy HiJCHCTEeMH aHali3y reMOpEeOJIOTidHHX
IIOKa3HUKIB, SIKa B 3M03i 3a0€3IIeYNTH CHHTE3 SKICHOrO KOMII IOTEpPHOro AiarHO3y 3a MiHIMaJIbHI BUTPATH
yacy Ha OOCHiTyBaHHS IIAlli€HTa 3 ypaXyBaHHSIM HAasBHOCTI HEOOXIIHMX MNpHJIANiB BUMIPIOBaHHS Ta
KJIaciB 3aXBOPIOBAHb.

In article ways of research reology properties of blood and their influence on a state of health of an
organism of the person are considered. The block diagram of process of statement of the diagnosis is
offered in view of intellectual computer system of medical diagnostics. The block diagram of a subsystem
of the analysis reology parameters which provides synthesis of the qualitative computer diagnosis in view
of an available set of devices of measurement and classes of diseases in the time expenses reduced up to a
minimum necessary on inspection of the patient is developed.

IMocranoBka mnpodJjembl. B Hacrosiee BpeMs B MEIUIIMHCKOM TPAKTHUKE
AKTyaJIbHBIM BOIPOCOM CYHUTAETCS HMCCIENOBAHUE PEOJOTHUYECKUX CBOMCTB KpPOBH

(remopeomorur) — e BSI3KOCTHBIX  XapaKTCPHCTHK, AarperaloHHBIX U
neOpMaMOHHBIX CBOMCTB JIPUTPOIIMTOB M TPOMOOIIMTOB TMPH JUATHOCTHKE
HApYIICHUA CUCTeMBbI KpoBooOpamerus [l — 7]. OCHOBHBIMH IIOKa3aTeIISIMU

PEONOTYeCKUX CBOWCTB KPOBU SIBISIOTCA: BSI3KOCTh KPOBH, BSI3KOCTh ILIAa3MBbI, a
TaKXKe COMYTCTBYIOIIME IIOKA3aTeNlN, OT KOTOPBIX 3aBUCAT BA3KOCTb KPOBU U
IUIa3MBl: YPOBEHb TE€MAaTOKPHTA, KOJWYECTBO M CPEAHUH OOBEM BPUTPOIHTOB,
OCMOTHYECKasl XPYIMKOCTh 3PUTPOIIUTOB, CKOPOCTh oceAanus sputporutoB (COJ),
neopMHUPYEMOCTh ~ JPUTPOLIMTOB,  arperanust  SPUTPOLUTOB,  KOJIMYECTBO
TPOMOOIIMTOB, arperamys u aJre3MBHOCTL TpomoboruTos [1 — 10].

W3mepeHne reMopeoIoru4eckux IOKa3aTeled OCYLIECTBISETCS C MOMOIIBIO
Ppa3iu4HBIX J1a0OPAaTOPHBIX METOIOB, 3aHMMAIOIINX BEAYyIIee MECTO B MEUIIMHCKOM
NpakTUKEe TMpU HUCCIEJIOBAaHWM HapylleHWH (yHKIHOHHPOBAHUS OpraHu3Ma
yenoBeka. [Ipy STOM uyTh 1M He KaXAbI TeMOPEONOrHYeckuid IOKa3aTellb
U3MepsieTcsl M0 CBOEMY, MOXKHO CKa3aTh, "MHAMBUAYAIBHOMY' METONy, 4acTo ¢
UCIIOIb30BaHNEM CIIEIMAILHOTO NMprOopa. BsA3KocTh KPOBH U TIa3MBI M3MEPSETCs C
MOMOIIBIO0 BUCKO3MMETpa (HampuMmep, aHamu3atop Bsskoctd kpou ABK-1) [8].
OnpeneneHue TreMaTOKpUTa MOXET BBINOMHATBCA C IIOMOIIBI aHaNIMU3aTopa
rematokpuTta (AI'-01) miam pydHBIMH METOJAMH C UCIIONB30BaHUEM LeHTpudyru [9].
KomnmyecTBo 3puTpOIIUTOB M TPOMOOITUTOB MOXKHO TTOJICUMTHIBATH MaHyaJIbHBIMH (C
MIOMOIIBI0 MHUKPOCKOINIA M CYETHOM KaMepbl) M aBTOMATHUYECKUMH (C ITOMOIIBIO
TreMaToJIOTMYECKUX aHann3aTtopoB) Meromamu [6]. CpenHuii 0o0beM IpUTPOIMTOB
(MCV) Beraucnsiercs o gpopmyne [1]:
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FejwamOKpum 6 MKJI/!3

MCV =

Yucio apumpoyumos 6 MkmM®
OCMOTHYECKYIO ~ XPYIIKOCTh  OPUTPOLMTOB  Yalle  BCETO  U3MEPSIOT
(OTOMETPUYECKMM METOJOM C MOMOIIBI0  (orodsekTpokoiopumerpa. COD
OIIPEZICAIOT MaHyaJlbHBIM METOJOM C IIOMOIbI0 anmapata [laHyeHkoBa
(aHAIM3UPYIOT MO HIKaJie OCEBIIME 3PUTPOLUTHI Yepe3 olpeaeneHHoe Bpems) [9].
JedopmupyeMocTh SpUTPOLIMTOB OIPENENSeTCsl ¢ MOMOLIBIO NPSMBIX (M3MEpEHHE
nedopmanuyii MeMOpaHbl SpUTPOLHTA TIPH PA3IMYHBIX CIIOCO0AaX €ro 3aKperuieHus U
Harpy)KeHusi B IIOJi€ 3pEHUsl MHKPOCKOINA) M KOCBEHHBIX (Hampumep,
¢unbTpanmonneix) meronoB [1, 10]. Arperaumus 3pUTPOLMTOB U TPOMOOLMTOB
MOXET OINPEACISTHCS MYTEM INPSIMOTO0 MUKPOCKOIIMYECKOr0 HaOJIO/ICHHUS, 4acToO C
MOMOILIBI0 MUKpodoTorpadwuii, 1160 ¢ nomornsto arperomerpa [1, 8 — 10].

TakuM 00pa3om, HCCIEOBaHUSI T€MOPEOIOrUH SBJSIFOTCS OYE€Hb TPYIO0EMKUM
IpoLeccoM,  TpeOYIOIMM  OONBIIMX  3aTpaT BpPEMEHW M IPHUBICYCHUS
COOTBETCTBYIOIIEro IepcoHana. IIpy 3ToM B OOJBIIMHCTBE KIMHUYECKUX
nabopaTtopuii  HCHONB3YIOTCS ~ KOMOMHMPOBAaHHBIE — MaHyaJlbHO-aNIapaTHbIC
METOJMKH, HE HCKIIOYAIOIIUe JETaJbHOIO HAOJIOJNEHUS I10J, MHKPOCKOIIOM H
TpeOyromie Hanuune npuOopoB. [loaToMy OYeHb 4YaCTO aHAIM3MPYIOTCS JIMIIb
OT/ENBHBIE II0Ka3aTeNn, T.K. KOMIUIEKCHOE HCCIIEJI0BAHUE TE€MOPEOIOTHH ITOPOM
CTQHOBHTCSI HEBO3MO)KHBIM HM3-32 OTCYTCTBHSI HEOOXOANMOM ammapaTypsl. B cBsizu ¢
9THM aKTyaJIbHOH sIBJIsieTCS npoOsieMa pa3paboTku 3(p(eKTHBHOW CXeMbl aHaIHM3a
TeMOpPEOJIOTHYECKUX TOKa3aTedel, KOTopas MO3BOJIMT MaKCUMaJbHBIM 00pa3oM
WCIIOIb30BaTh HMMEIOIIYIOCS amllaparypy, COKPaTHTh 1O MHHHMYyMa BpEMEHHBIE
3arpaThl 00CienoBaHus U cHOPMHUPOBATH MUHUMAJIBHO HEOOXOAMMOE MHOXECTBO
nH(OPMATUBHBIX PU3HAKOB ISl CHHTE3a IMarHo3a.

AHaau3 JIuTepaTtypbl. B HacTosIee BpeMst UMeeTCsi OOLITUpHAs JIUTEpaTypa, B
KOTOPO# 00CY>XJIaeTCsi H3MCHEHUSI PEOJIOIMYCCKIX CBOWCTB KPOBH MPH PA3JIAIHBIX
3aboneBanmsx. B [1, 2, 8] oTMedyeHO, 4TO, TOKA3aTEXd PEOJIOTHUECKUX CBOMCTB
KPOBH HCIOJNB3YIOTCS KaK TMPEAYNPSKIAOIMINE M MPOTHOCTUYCCKUE IPUIHAKU
Pa3BUBAIOUICHCS  MATOJIOTHM, CBS3aHHOM C Pa3BUTHEM  PCIUIUBHPYIOIIHX
TPOMOO30B M TPOMOO3IMOOJMII KPOBEHOCHBIX COCY/OB Ppa3HOM JIOKAIHU3alN
(TpoMOodmun). B [3 — 5] oTMEUYeHO, YTO MOBBINICHHAS BSI3KOCTh KPOBH SIBIISCTCS
HE3aBUCHMBIM (aKTOpOM pHCKa HIIeMH4eckod Oonesnu cepaua. B [5 — §]
YKa3bIBACTCSl, YTO BBICOKAs BSI3KOCTh KPOBU XapaKTepHa [UIS CTCHOKApIWH,
THIIEPTOHMYECKONW OO0JIE3HH, CTEHO3HMPYIOIIET0 aTepoCKiIepo3a MO3TOBBIX COCY/OB,
MPE/IIECTBYET OCTPOMY HH(BAPKTy MHOKap/a.

Takum 00pa3oM, HapyIICHUS TEMOPCOJOTHU BBICTYMAIOT B KAa4eCTBE
MEPBUYHBIX MPOrHOCTUYCCKUX TPU3HAKOB B MIEPBYIO OUepeb 3a00JICBaHU KPOBU U
CEpPACYHO-COCYIUCTON CHUCTEMBI, TPOLICHT KOTOPBIX HAa CErONHSIIHUI JICHb OYCHBb
BBICOK. CBOCBPEMEHHOC BBISBIICHAE 3THUX HAPYIICHHA W WX KOPPEKIUS, Kak
mokazaHo B [1 — 8], mo3BoNAIOT NpenoTBpaTuTh 3a00aeBanue. OMHAKO, TPHU aHAIIU3E
JUTEPATyphl ABTOPBI HE BCTPETWIIA KOMIUIGKCHOTO TIOJXOJMA UCCICIOBAHUS
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PEONIOTUYECKUX CBOWCTB KPOBU, KOTOPBIA YYUTHIBAI OBl JTHMOO BCE OOIICTIPHHATHIC
FeMOPCOJIOTHYCCKHE TIOKa3aTend, JHOO0 WX BHEIOOP C YYETOM HMMEIOIICHCS
anmapaTypsl 1 Ha0Opa HMCCeAyeMbIX 3a0oeBaHuil. B cBs3u ¢ 4eM, aKTyaabHOCTh
MPOOJIEMBI, pelaeMoil B TaHHOH CTaThe, OBBIIIACTCS.

Heabio cTaThbu sBsieTcss pa3pabOTKa OOOOIIEHHOW CTPYKTYPHOH CXEMBI
HOZICHCTEMBI aHAIIM3a TeMOPEOIOrMYECKHUX [TOKa3aTeNleH.

Pa3paborka 00001IEHHOIl CTPYKTYPHO#i cXeMbl MOJCHCTEMbI AHAJIU3A
reMOpeoJIOrHYecKUX MoKa3aTesieil BBINOIHACTCS C LENbI0 00JIEr4eHus Impolecca
CHHTE3a [MarHo3a Ha OCHOBE MHUHUMAJIbHO HEOOXOJUMOIO MHOXECTBa
UHQOPMATUBHBIX TMPHU3HAKOB C YYETOM MHHUMAIBHBIX BpPEMEHHBIX 3aTpar,
HEOOXOMUMBIX Ha PEOJIOrMYecKoe OOCIIeIOBaHUE MAIMeHTa, ¥ MaKCHMaJbHOIO
UCTIONIb30BaHMs UMEIOIIEHCS anmaparypsl. 3/1eCh CIeAyeT OTMETUTh, YTO KOHEUHBIM
STaloM MCCIIEOBAHUS T€MOPEOJIOTHUH SIBISETCS MOCTaHOBKA AMArHo3a. A TUarHos,
KaK M3BECTHO, SIBJISIETCS] CJIOKHBIM MHOTOYPOBHEBBIM IIPOIIECCOM, BKJIFOYAIOIUM B
ce0st KpoMe aHaM3a 3HauYeHU OMOMEIMIIMHCKUX IOKa3aTesied, X B3aUMOCBS3b U
BIIMSIHUE HA COCTOSHME 370pOBbs manueHta. B [11] aBTopamu oTMe4eHbI
BO3MOXHOCTA  MHTCIUICKTYAJIbHBIX ~ KOMITBIOTCPHBIX ~ CHUCTEM  MCTHUIIMHCKOM
muarHoctuku (MKCMJI), HampaBiicHHbIC Ha OOJIerdeHUE 3aJadyd paclio3HABaHUS
3a0oneBaHusi BpauoM. B coorBetcTBHM ¢ HuMH B [11] mpeanoxeHa cTpykTypHas
CcXeMa Ipolecca MOCTAaHOBKHM JuarHosza ¢ ucnoibzoBanuemM MKCMJI, u3 kotopoit
BUJHO, YTO B MPOLECCE TOCTAHOBKH TMarHO3a BaKHYIO POJIb UTPAIOT MCCIIEIOBAHUS
TeMOPEOJIOTHH, SIBIISFOIMECS YaCThI0 KIMHUKO-JIA00PaTOPHBIX MCCIIEIOBAHMM.

CtpyKkTypHas cxema MOJCHCTEMBbl aHajJIu3a FeMOpPEONOrHYEeCcKUX IoKa3aTenel
npeAcTaBieHa Ha puc. Ilpu 3ToM Ha cXeMmMe NPHUHATHL CIEAYIOUIME YCIOBHBIE
oboznauenus: 'A — remaronorumdyeckuii ananmzartop; I'Tl — remopeonoruyeckue
nokasarenu; bJ] — 6a3a nanneix; BK — Bsa3kocts kpou; BII — Bsi3kocTh mia3msl; H —
remaTokputr; RBC — KomuuectBo ospurpouuroB; MCV — cpeanuit  o0bem
spurpouutos; OXD — ocMoTHUECKass XPYNKOCTb APUTPOUUTOB; PLT — KOIHMUECTBO
tpombonmToB, AI'D — arperauust sputpornuros; AI'T — arperanus TpoMOOLUTOB;
AT — anrezuBHOCTH TpOMOOLIUTOB; JI3 — nedopmupyemocts spurpouuros; CO3 —
CKOpOCTh OceaHus 3pUTpouuToB. CleayeT OTMETUTh, YTO IMOJCHCTEMa aHalu3a
TeMOpPEOJIOTHYECKUX IOKa3aTeJIed COCTOUT M3 MOACUCTEM M IpU 3TOM cama
SIBJISIETCS] TIOICUCTEMOM Ooliee CII0KHOM MEIUIIMHCKON CUCTEMBI.

Ioocucmema cbopa u 6U3YANBLHOZO AHAU3A  PE3YILIMAMOE UMEPEeHUll
eemopeonozudeckux — noxazameneti.  HeoOxoammocTh — peanu3alid  JAaHHOW
MOZICUCTEMBI  00YyCIIaBIMBAETCS B3aMMOACHCTBHEM MEIMIIMHCKOIO IepcoHalia ¢
MalMEeHTOM B XoJlle 00Cie0BaHMs, KOTOPOE IpeIyCMaTpUBaeT HaJIMYUE NMPpUOOpOB
M3MEpEeHUs] TEeMOpPEOJOrnYecKrx Tmokasarteneld. lcmonp3oBaHue npubOpoB He
UCKJIIOYaeT Y4YacTHsl MeJIepcoHana B XOA€ OKCIepUMeHTa, T.K. Iepen
HEIOCPEACTBEHHBIM HM3MEpEHHEM HEOOXOJMM 3Tall MOATOTOBKUA NPOOBI KPOBU B
COOTBETCTBHH C MCIIOJIb3YEMOH METOIMKOM (ee 3a00p y MalKeHTa U CMEIIMBAaHUE CO
CIeLMaNbHBIMU PACTBOPAMH).
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Kpome a3toro, 1r000i mpudop TpedyeT CreruaabHON HACTPOUKH PEKUMOB €ro
paboThI, CHATHUSI PE3YNIbTATOB, a HEKOTOpbIE TPEOYIOT M HAOJIONEHUS 3a XOIOM
JKCIIEpUMeHTa (Harpumep, BHCKO3MMeTpbl). IIpn 3ToM omHHM mpuOOpHI BHIIAIOT
pe3y/IbTaThl U3MEPEHHUsT I'€MOpEOJIOTMYECKUX II0Kazarenel B TOTOBOM BHUIE Ha
WHIUKATOP WM ONaHK, HalpUMep, IeMaTOJOTHYeCKHe aHaIM3aTophl, a Jpyrue
TpeOYIOT JOMOMHUTENLHOTO aHalKn3a, U JaXe HEKOTOPBIX PacdyeToB, BBIIABAEMBIX
pe3y/IbTaToB, HANPUMEpP, arperoMerp. PelieHne AaHHBIX BOMPOCOB OCYIIECTBISET
JlaHHasl TIOJICKCTEMa, PE3YJIbTaTOM pabOThl KOTOPOH SIBIISIOTCS TEMOPEOIOrHYECKUE
MOKa3aTedd B TOTOBOM BHWJE, NPHUIOJHOM JUIsi BBOAAa B 0a3zy JaHHBIX C LENBIO
JanbHeinen nx o0paboTKy.

Tloocucmema 8600a eemopeonocuveckux noxazameneil 8 o6asy oaunvlx. Ilpu
KOMITBIOTEPHOH 00paboTKe OHOMEIMUIMHCKOW WH(OPMALUH OIHUM H3 JTaroB
siBIsiercs paspadorka bl s BBozma, XpaHeHHs, 00beAMHEHUS M THOKOTO AOCTYMa K
KOMIUICKCY HCCIEAYeMbIX Moka3ateneil. [lpuy SToM BBOA OHOMEIHUIMHCKOM
nH}opManum AOIKEH ObITH BBINOIHEH B CTAHAAPTU30BaHHOM ((hOpMaIn30BaHHOM )
BUZIC, NPEAYCMATPHUBAIOIICM CTAaHIAPTU30BAHHBIA BHJ BXOIHBIX M BBIXOTHBIX
JIOKYMCHTOB, KOTOPBIA MPHHAT B MEIUIIMHCKOW MPAKTUKE, B CIydac OTCYTCTBUS
KOTOpPOTro Ha JaHHOM dTarie TpeOyercs ero paspaborka. Takxke Ha JaHHOM JTame
BBITIOJIHSIETCS.  CTAHAAPTU3alMsl ONKMCAHWS Ppa3IMYHBIX THIIOB  IOKa3aTesew:
ONPENEeNACTCS BUJI KOAMPOBKH OWHAPHBIX M TOPSJIKOBBIX MPHU3HAKOB U
IpeCcTaBICHIE YHCIEHHBIX MoKasaTenel (Hanpumep, GpopMynia uX HOPMUPOBAHUS).
Kpome 3HaueHumii camux mokasareneid bJ] mpeamonaraer Hanuume MH(pOpPMALUH,
unenruduupyromeii manuenra: DOUO, Bospact, mon, gata 00CIEIOBaHUS,
npodeccusi, CTax, YCIOBUS Tpyaa W JIpyrHue JaHHble, HEOOXOAWUMBIE IS
KOHKPETHBIX HAy4HBIX HCCIIENOBAHUH, YTO TO3BOJISET HE TOJIBKO CHHTE3UPOBATH
JIMarHo3 M BBISICHATH JMarHOCTHYECKYIO 3HAYMMOCTh TOKa3aTelieil, a U UcCienoBaTh
UX 3aBHCHMOCTH OT Pa3JIMUHBIX (DaKTOpOB (BO3pacT CTax, ycloBHs Tpyna). Takue
3aBHCHMOCTH 4aCTO BBICTYNAIOT 00BEKTOM HCCIIEIOBAHUS B PsAJIC HAYYHBIX TEMATHK.

[Ipu pazpaborke B/l B mepByro odepeap ompeaesseTcs ee CTPyKTypa —
TaOJUIIBI, TOJNA TaONUI] U CBA3W Mexny Tabmuiamu. BJl Takke aomkHa OBITh
KOH(UICHIMAIBHOM, 3allilieHa OT OIIMOOK IIO0NB30BaTelNsl, UMETh pPa3IN4HbIC
YPOBHH JIOCTYIIA K JTAHHBIM, JOJDKHA UMETh B HAJMUUHU YIO0OHBIN HHTEpdeiic BBOIA
U [IPOCMOTPA, pean3yeMblil ¢ MOMOLIBI0 ()OPM U 3aIPOCOB COOTBETCTBEHHO. BBOI
TeMOPEOJIOTMYECKUX TIOKa3aTeneil W WASHTU(PHUKAUMOHHOW uHopManuu o
nanyenTe B b/ B Halem cirydae ocyliecTBIISIETCSl BpPYUHYIO C KJIaBHATYphl, TaK KaK
NPUHLUI Pa0dOThl NMPUOOPOB W3MEPEHUsT T'€MOPEOJIOTMYECKMX IIOKa3aTened Ha
CCTOAHSIIHUKA JIeHh HE TI03BOJSIET OCYLIECTBIISITH aBTOMATHYECKUH BBOJA B
peaNbHBIX YCIOBMSX KIMHUYECKHX Jlaboparopuidl. Takum obOpasom, BJl nmomxna
XPaHUT BCIO HCXOAHYI0O HMH(POPMAaLMIO O MAIMEHTE M €ro IeMOpEeOIOrHYecKOM
oOcneoBaHMM, BKIIIOYasi JMarHo3 IIocjie ero pacrno3HaBanus. Ha Beixoxe
MOJZICUCTEMBl BBOJAa I'€MOpPEOJIOTHUECKUX IokaszaTtened B BJ[ — mnokaszarenu B
Ta0JUIAX COOTBETCTBYIOMICH CTPYKTYPHI, YAOOHOM [T JalbHEHIICH X 00paboTKy.
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Ioocucmema nepeuunoli  06pabOMKU  2eMOPEONO2UHECKUX — NOKA3amenetl
BKJIIIOYaeT B ce0s BBINOJHEHHWE CJIENyIOMUX JACHCTBHH: HOPMHPOBAHUE
KOJIMYECTBEHHBIX IOKazaTejaeld C TOMOIIbI0 (YHKIWH, pa3pabOTaHHON Ha
TpeIBIAYIIEM JTare, T.K. KelaTelbHO, 4TOOBl TaKue NMPHU3HAKU XpaHwiich B b/l u B
UCXOZAHOM, M B HOPMHPOBAaHHOM BHJIE, aHAllM3 CYIIECTBYIOIIMX B3aUMOCBS3EH
MEXAY T€MOPEOJIOTHYECKUMH MOKa3aTelsIMH C TIOMOIIBI0 TaK Ha3bIBAEMBIX Mep
cBsi3u. B nmanHON paboTe B KayecTBe MeEp CBS3M MEXAY TeMOPEOJIOrMYECKUMHU
MOKa3aTensIMU  MCHONB3YIOTCS KOI((QHUIIMEHTH KOPPENsINKU, IpeiCTaBlIeHHbIE B
BUJIE KOPPEISIIMOHHONW MaTpHibl. Pe3ynbraToM paboThl MOJCHCTEMBI MEPBUYHON
00paboTKM  TeMOpEONIOTHYECKUX  TIOKa3aTeledl  SBISIOTCS ~ HOPMHPOBAaHHBIE
KOJIMYECTBEHHBIE TEMOPEOIOTHUECKHE TIOKA3aTeH U UX KOPPENSIMOHHAs MaTpHILIA.

B noocucmeme popmuposanus munumanvHoco HabOpPa OUACHOCMUHECKUX
NpU3HAK06 OCYIIECTBISIETCS sl ACUCTBHH C 1eNblo (POPMUPOBAHUS MHHHUMAaJIBHOTO
Habopa MHQOPMATUBHBIX PU3HAKOB:

— KJacTepu3alusi W KOPPEKTHOE CHIDKCHHE Pa3MEpHOCTH HCXOJHOTO
MPOCTPAaHCTBA TEMOPEOIOTHUECKMX NPU3HAKOB — (OpMHUpOBaHHME TPYII TECHO
CBSI3aHHBIX MEXAy cOOOW TIOKa3areliel M TIepeXxol MCXOJHOTO MHOXKECTBA
reMOpPEOJIOTHYECKUX IIoKa3areneil k Ooliee JTaKOHWYHOMY MPOCTPAHCTBY ITyTEM
HEKOTOPOTO MX MPeodpa3oBaHMUs;

— 0oT00p Hanboee HHPOPMATUBHBIX TEMOPEOIOTHUECKUX MTPU3HAKOB.

JlaHHble feiCTBHS HampaBlieHbl Ha TOBBIIMICHHS KayecTBa KOMIBIOTEPHOTO
JIMarHo3a W SIBISIIOTCS  B3aUMOCBSI3aHHBIMM YT C  JPYyroM, T.K. OTOOp
WH(OPMATUBHBIX NPHU3HAKOB BBIMOJHSAETCS B TPYMIAX TECHO CBS3aHHBIX MEXIY
co0o0il reMopeosIoTHYecKHX ToKa3aTenei, cOpMHUPOBAHHBIX C IOMOIIBIO METO/a
CTPYKTYPHOH WAEHTH(UKALMU JUArHOCTUYECKHX IPU3HAKOB, Pa3pabOTaHHOrO B
[11, 12]. Ilpu sToM HH(OPMATUBHOCTH MOXKET XapaKTepH30BaThCS C Pa3HBIX
CTOpOH, B HallleM ciy4ae Moj MH(POPMATHBHOCTHIO T€MOPEOIOTHYECKOr0 PU3HAKA
TIOHMMAaeTCsl €ro CIIocOOHOCTh AMAarHOCTHPOBATh OlpeseeHHoe 3aboneBanue. [Ipn
3TOM Ha0Op MHOXECTBa HMH(OPMATHUBHBIX T'€MOPEOJIOTMYECKHX NPH3HAKOB JUIs
JTAHHOM 3aJlaudl AMArHOCTUKHU TNPEIbSBISIET TpeOOBaHHUS K BHIOOPY HEOOXOAMMOIO
MHO)KECTBA M3MEPUTENBHBIX MpUOOpoB. T.e. MHPOPMATHBHOCTH TOAPa3yMeEBACTCS
HE TOJIbKO JIUAarHOCTHUYECKas, a U C TOYKM 3PEHHUs] BOSMOXKHOCTH pEaln3alfiid U
TPYIOEMKOCTH MOJIYYEHHUS] TEMOPEOIIOTHYECKHX TTOKa3aTeNeH.

Pe3ynpratoM  paboThl  JaHHOM  MOACHUCTEMBI  SIBISIETCS ~ MHHHUMAJIBHO
HeoOXoanMbIii Habop MH(OPMATUBHBIX I€MOPEOJIOTHYECKHX MPH3HAKOB, KOTOPBIN
MOXET KOPPEKTHPOBAaThCS B COOTBETCTBUH C ITOCTABICHHOW MLENBIO, B KayecTBe
KOTOpPOH MOXKET BBICTYIIATh OIpE/eJIeHHOEe 3a00JIeBaHUE WIIH Kilacc 3a00JIeBaHU 13
0a3pl 3HaHWA, W WMEIOIIUMHCI B HaJIUMYMKM TpUOOpPaMU  U3MEPEHUS
TeMOpPEOJIOTHYECKUX TTOKa3aTeseH.

B noocucmeme cunmesa ouaznoza no uMmeronieMycst HA60py MH(POPMATHBHBIX
TEMOPEOJIOTHYECKUX ~ TPU3HAKOB  OCYLIECTBIISIETCS. CHHTE3  KOMIIBIOTEPHOI'O
JIMarHo3a, KOTOPBIM peann3yercsi ¢ MOMOIIBI0 METOJOB paclo3HaBaHUS 00pa3oB.
31eck ClieyeT OTMETUTD, YTO B PE3yNIbTaTe padOThl MOJICHCTEMbBI CUHTE3a JUarHo3a
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(dopMupyeTcss He OJMH KOHKPETHBII AMarHo3, a rpymna, HauOojee BEpOsSTHBIX
JIMarHO30B, C TOW WEJbI0, YTOOBI Bpad CMOI COIIOCTaBHTH PE3YJbTaThl PabOThI
JIAHHOM TTOJICUCTEMBI CO CBOUMH IMPEAIIOI0KEHUSIMHU U YYECTh BO3MOXKHBIE OIIHMOKU
pacrio3HaBanusi. CHHTE3 HECKOJIBKMX JIMarHO30B OOYCJOBJIEH €Ille W TeM, YTO B
Ipoliecce pacro3HaBaHUsl 3a00JIEBaHUSI MOTYT IPHCYTCTBOBATh OIIMOKH Pa3sHOrO
poma, Takue, Kak CyOBEKTHBHbIC OIIMOKM Bpava, BbI3BAHHBIC HEMPABHIBLHOM
OLICHKOH ITPU3HAKOB, WM OOBEKTHBHBIC OIIMOKH, OOYCIOBJIEHHBIE OCOOCHHOCTSIMHU
opraHusMa oOCJeqyeMOro NanfeHTa, WIM HETUIIHYHBIM IPOTEKaHHEM OOJIE3HH.
VIMEHHO TMO3TOMY Uil MEOUIMHCKOH JHATHOCTHKHA YacTO TMPHUMEHSIOTCS
BEPOATHOCTHBIE METOJIBI paclio3HaBaHus. B maHHOW paboTe Ui CHHTE3a AMarHosa
Npe/iIaraeTcss MCIoJIb30BaTh AMCKPUMHUHAHTHBIN aHanu3. B ciydae mpaBHIBHOIO
pacrio3HaBaHusl JaHHOE 3a0olieBaHME C HAOOpPOM JHAarHOCTHYECKUX ITPU3HAKOB
mornoyHser 6a3y 3HaHuWd. 3amuch B BJ] Takke IOMONHSIETCS pPACHO3HAHHBIM
JMarHo3oM JUIs paccMmarpuBaeMoro mnaunuenra. CHHTe3 JAuarHo3a  SIBISIETCS
3aBEpIIAIOLIMM 3TarioM PaOOThI CUCTEMBI TEMOPEOIOTHUECKUX HCCIIEIOBAHHH.

basza suanun (b3) mpencrasisier co0oi "oCHOBY" IS MOJCHCTEMBI CHHTE3a
JMarHo3a, TaKk KaKk B HeW XpaHATCS HEOOXOAMMBIC ISl PpEIIeHUs 3aJadyu
pacrio3HaBaHus 3HaHus. CleqyeT OTMETUTD, YTO IIPH CUHTE3€ TUAarHo3a C MOMOIIBI0
METOJIOB pacro3HaBaHUsi 0Opa30B, MCHOIB3YEMBbIM B JaHHOI pabore, 3a0oneBaHue
NPENCTaBIsIETCS B BUJE BEKTOpPAa NPU3HAKOB, a HEKOTOpasl 00JIacTb B MPOCTPAHCTBE
NPU3HAKOB COOTBETCTBYET HEKOTOPOMY Kiaccy 3aboneBaHuii. Takoe omucanue
XapakTepHO W Ul TpejAcTaBiieHWs 3HaHui B B3 (mpexcraBieHne 3HaHUNA MO
npumepam). [lannsie B b3 OyayT momydeHsl B pe3ynbraTe oOy4eHUs! OACUCTEMBI
aHaJIM3a TeMOPEOIOTMUECKUX TIOKa3aTelnell C LEeNbI0 ONpe/eliCHHsT MUHUMAaJIbHBIX
HaOOpOB HWH(OPMATHUBHBIX TE€MOPEOJIOTHYECKUX TPH3HAKOB ISl HMEIOLIErocs
HaOopa 3a0oNeBaHUI WIJIM KJIACCOB 3a00JieBaHUN M (POPMHUPOBAHHS DEIIAIOIIETO
npaBwia. Ha mepBoM »atame oOy4deHWs] SKCHEPT WIM HWHXXCHEP IO 3HAHUSIM
¢dopMupyer  anpuopHyl0o HMH(GOPMALMIO, COCTOALIYI0 M3  KilacCH(UKALUH
MMeEIOIIMXCs 3a00I€BaHUN M XapaKTEPHBIX Ul HUX 3HAUYEHHH reMOpeosIorHuecKux
NPU3HAKOB, TaK Ha3blBaeMyl0 0Oyuarollylo BeIOOpKy. Ha BTOopom stame oOydeHus
CTPOUTCSI HEKOTOPOE PElIalolee MPaBUIo, 00eCIIeunBAaIOIIEe YI0BIETBOPUTEIbHYIO
KJIacCU(HUKAIIMIO HMMCIOIIUXCS B oOydaromieli BBIOOpPKE ciy4aeB 3a00JIcBaHUM.
BrinonHeHus: 1epBOro W BTOPOrO 3TAarnoB OOYYEHUs] MPOMCXOIUT C ITOMOIIBIO
JKCIIepTa, T.€. 3TO TaK HaszbiBaeMoe oOydeHue c yuureneM. Jlanee pazpaboraHHOE
peliaroniee NpaBuio NPOBEPSETCs Ha HOBBIX JaHHBIX Oe3 rmomoruu yuurens. Eciu
Pe3yJIbTaThl pabOThI PEIAIONIEro NpaBHiia COBIAAIOT C AKCIIEPTHBIM MHEHHEM, TO
anroput™M  Kinaccupukauuy 3a0oneBaHUs TPUHUMAETCS W HCHOJIB3YyeTcs B
JabHEHIIeM, B MHOM CJIydae aJrOpUTM IIONpPABISIETCS M COBEPIICHCTBYETCS Ha
npaktuke. OOydaromas BIOOpKa HEOOXOIAMMAa TaKKe M Ui pabOThI ajJrOpUTMOB
pacrno3HaBanus o0Opa3oB. MHpopmamums w3 B3 mocrymaeT B CHUCTEMy CHHTE3a
JIMarHo3a mnpu paboTe airopuTMa pacro3HaBaHUs 00pa3oB, a B Cydae IPaBHIBHO
pacro3HaHHOrO JHMarHo3a — JJisl IMONMOJHeHWs oOydaromiei BbIOOpku. B cirywae
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HEMPaBUIILHOTO DAaCIO3HABAHUs JWArHo3a C IOMOIIbI0 IPUHATOTO PEIIAIOIIEro
TpaBuUJia BBITOJHAETCS €r0 BepU(UKaIHs U TOIBKO 110Cie 3TOro, ornoiHenue b3.

Hoocucmema opmuposanusi  6bix0OHbIX OanHblx. Pe3ynbTaThl  PabOTHI
MOJICUCTEMBI  BBOJIa T'€MOPEOJIOTMYECKMX ToKazateneii B bBJl, moncucremsl
(hopMHUpOBaHHsS MHUHUMATBHOTO HAOOpa JUArHOCTHYECKHX MPU3HAKOB, MOICHCTEMBI
CHHTE3a [HMarHo3a TOCTYNMaloT Ha BXOA JaHHOM TOJCHUCTEMBI, KOTOpas
npenycMaTpuBaeT pa3paboTKy yaoOHOro mHTepdelica B3anMoIeHCTBHS YeI0BeKa C
MOJICUCTEMOI aHajM3a TE€MOpPEOJOTMYECKHX IoKaszarenei. 3aech HEoOXOIUMO
obecrieunTh Bpaya BCEil NMPOMEKYTOYHOW M pE3yIbTUpYIOLMEH HH(pOpMaLuen:
uHbOpMaNell O MalHeHTe, 3HAYCHHUSIMU €ro HCXOAHBIX T'eMOPCONOTHYECKHX
nokaszaTenei, oOIMMH 3HAYSHUSIMH UCXOJIHBIX I'€MOPEOJIOTHUECKHX TOKa3aTeseH,
CTPYKTYPO#l CBsi3eii T'€MOpEONIOTHYECKUX IMoKaszarelned Apyr ¢ JpyroM Hu ¢
OlpeZIelIeHHBIMA  3a00JIeBaHUSIMHM, HAOOpOM  OTOOpaHHBIX  WH()OPMATHUBHBIX
TeMOpPEOJIOTMYECKUX MPU3HAKOB, IPYNIOA Haubosee BEpPOSTHBIX 3a0oieBaHUN IS
Ka)JIOr0 M3 MalMeHTOB, Y4YacTBYIOIIMX B Mpolecce pacro3HaBanus. [Ipum stom
paspabaTbiBaeTcss Heckombko (GopMm uHTepdeiica ¢  y4eToM IPHUHIMIIOB
KOH(HICHIINATBHOCTH | JOCTYIA Pa3IHYHBIX YPOBHEH.

Llenvio mMoOnICHCTEMBI aHaM3a TEMOPEONOTHUECKHUX ITOKas3aTelleil sBIseTcs
obecrieueHne KauecTBEHHOrO0 [HarHo3a IpH HUMelolieMcst Habope npHOOpOB
n3mepenus. [y obecrieueHHs JTaHHOM LENM KaK pa3 M CTPOMTCS MHHHMAJIBHO
HEOOXOJMMOE MHOKECTBO HH()OPMATHUBHBIX T'eMOPEOTOTHYESCKHX MPHU3HAKOB,
KOTOPOE YYHUTBHIBAET KaK JUATHOCTHYECCKYIO IEHHOCTh, TaK M TPYIOSMKOCTh H
BO3MOXKHOCTh U3MEPEHUsI JaHHBIX MoKazaTeied. B ciyuae, eciam st umeromierocs
HaOopa JHMarHo3oB M NPUOOPOB HW3MEPEHUWs] YKa3zaHHasl ek HE MOXET OBITh
JIOCTUTHYTA, TMOJCHUCTEMa aHalli3a T'eMOPEOJIOTMUECKHX IoKa3areneil (opMupyer
PEeKOMEHJAAIMN:  COKpallleHHe JUarHOCTUPYEeMBIX  COCTOSIHMH, T.e. MEHee
yriryOJieHHas! AMarHOCTHKA JINOO MPOBEICHHE JOMOTHUTENbHBIX UCCICAOBaHUH, IS
KOTOPBIX TpeOyeTCsl Haaudue HOBBIX MPHOOPOB, KOTOPBIC HMEIOTCS B JPYroif
OpraHM3alK WU KOTOpBIE HEOOXOIMMO 3aKyIUTh.

Hanmnumne »xe oxcnepma, Kak ObUIO OTMEYEHO BBINIE, HEOOXOIUMO JUIs
¢opmupoBanns b3 u HaOmroneHMs 3a X0AOM pabOThl TOACHUCTEMBI aHAIN3a
TeMOpPEOJIOTHYECKUX TIOKa3aTeded C LeNbl0 KOPPEKIHMH OMMOOK M HEJ0YETOB,
BCIUTBIBAIOIIUX YK€ IPH €€ PAaKTHIECKOM HCIIOIb30BaHNH.

Takum o0pa3zoM, NOJACHCTEMa aHAJU3a TI'eMOPEOJIOTMYECKUX IIOKa3aTelei
npenonaraer paboTy B IBYX peXuMmax:

— Pexxum oOydenus, BKIOYarOMUi B ce0s GpopmupoBanue b3 (oOyuaromias
BBIOOpKA W MPaBWIO KiacCH(UKAaUU 3a00JeBaHMI), ANPUOPHBIX BEPOSTHOCTCH
UMEIOIINXCS 3a00JIEBaHUI 1 MMHIMaJIBHO HE00XO0MMOro Habopa MH(HOPMATHBHBIX
reMOpPEOJIOrNYECKUX TPU3HAKOB. B ATOM pexxnme Kpome MeariepcoHana Tpedyercs
HaJInMyue 3KCrepTa B O6J'laCTl/l IMOCTPOCHUA MCANIUHCKUX NUATHOCTUYCCKUX CUCTEM.

— Pexum JUArHoCTHUKH, KOTOprﬁ ABJIACTCA OCHOBHBIM B IPAKTHYCCKOM
UCIIOJIb30BaHMU  Pa3pabOTaHHOM MOACHUCTEMBI aHallM3a TI'eMOPEOJIOrHYECKUX

132



nokaszareneil. B aToM pexnme ocymiecTBisieTcsi 0OC/IEIOBaHUE KOHKPETHOTO
ManyenTa U B KauecTBE MeINepcoHalia BBICTYIIaeT Bpay.

Cnemyer  NOTYEpPKHYTh, YTO  KAayeCTBO  KOMIBIOTEPHOTO  JUarHo3a
onpeieNsieTcsl pe3yabTaTaMy PaOOThI BCEX MOJICHCTEM CTPYKTYPHOU CXEMBbI aHAIN3a
reMOpPEOJIOTHYECKUX ToKa3areslel (CM. pHC.), OTHAKO Ba)XHYI0 pOJIb HIPaeT
MHOXKECTBO MH(OPMATUBHBIX MPU3HAKOB, KOTOPOE SABJSIETCS PE3YJIbTaATOM PaOOTHI
MOACUCTEMBI (DOPMHUPOBAHUST MUHUMAJIBHOIO HA0Opa JUArHOCTUUCCKUX TPU3HAKOB.
I[Ipu >TOM, Kak OBUIO OTMEYCHO BBINIC, OTOOP MHUHHUMAJIBLHOIO MHOXKECTBA
WHPOPMATUBHBIX TPU3HAKOB OCYIICCTBIISACTCS B TPYINaX TECHOCBSI3aHHBIX
TreMOpPEOJIOrMYECKUX [OKa3aTeaeld, KOTOpble IMOMy4yaloT Ha MpeablAyIleM JTare
paboTHI 3TOH K€ TMOJCHCTEMBI, YTO XapaKTePH3yeT NAHHBIH ATall KaK Ba)KHBIA C
TOYKHM 3pPEHHUS] KaueCcTBa PACIO3HAHHOrO auarnosza. MopMHUpOBaHHE MUHUMAJIHHO
HEOOXOMUMOro  Habopa HWH(POPMATUBHBIX  TI'EMOPCOJOTHMYCCKHX  MPHU3HAKOB
BBIMOJTHACTCS C TIOMOIIBI0 CTPYKTYPHOM HICHTU(GUKAIMA JAATHOCTHYCCKUX
MPU3HAKOB, pa3paboTKa KOTOpou mpenacTarieHa B [11, 12].

BoiBogpl. Takum  oOpasom, pa3paboraHHass TOJACHCTEMa  aHAJIHM3a
reMOPEOJIOTHYECKUX TOKa3aTeJdeld CMOXKET O00ECleYlTh CHHTE3 KaueCTBEHHOI'O
KOMIIBIOTEPHOI'O ~ JWar€o3a MO  MHHHMalbHO  HEoOXoauMoMy  Habopy
MHOOPMATUBHBIX TPU3HAKOB C YYETOM HMEIOMIMXCS B HAIWYUM TPHOOPOB
M3MEpeHusl M KiaccoB 3aboneBaHMi 3a MHUHHManbHOe Bpems. IlepcmeKkTHBBI
JaJbHeHIIMX HCCJeA0BAHUN 3aKITIOYAlOTC B pa3paboTKe aBTOMAaTH3MPOBAHHOW
CHCTEMBI aHallM3a T'eMOPEOJIOTMUECKHX IOKa3zaTeJeld Ha OCHOBE pa3paboTaHHOMN
CTPYKTYPHOU CXEMBI.
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JLM. IOBYHUK, n-p TeXH. HayK,
I''A. TOJIOTAHCTPOBA

MATEMATHUYECKHUE MOJEJIA JI1 BEPOATHOCTHOI'O
AHAJIN3A PUCKA BOSHUKHOBEHMSI ABAPUI HA
HPEJIIPUATUSX XUMUYECKOM U
HE®TENEPEPABATBIBAIOIIEN ITPOMBIIIJIEHHOCTH

ITporoHyrOTbCS MaTEeMaTHYHI MOAENI Ul iIMOBIPHICHOTO aHaii3y PU3HMKY IpH OLHKH HamiffHOCTI
CKJIQJIHUX TeXHOJIOriyHuX cucreM. ChopMylbOBaHI 3arajibHi eranu MOJEIIOBaHHs 1 MpoaHalli3oBaHi
TPYOHOWI MiJ 4Yac TXHbOrO BHMKOHAHHS. PO3IJISHYTH METOAM, 3aCTOCOBYBaHI Ha PpI3HMX eramax
MOJICIIIOBAHHS, JlaHa iXHs 3arajibHa XapakTepucTHKa. [IpUBEIEHO NMPUKIAJL PO3PaxyHKY HaIiMHOCTI 3
BHUKOPUCTAHHSAM TEXHOJIOT11 CTPYKTYPHO-JIOTTYHOT'O MOJISIFOBAHHSL.

Math models for probabilistic risk analysis reliability evaluations of intricate system are proposed. The
basic modeling stages were chosen and hardships of each stage implementation are analyzed. Methods for
each stage of modeling are considered. The methods of conversion from logical function to probabilistic
polynomial are briefly reviewed. Using structure logical modeling technology for reliability calculation
was given an example

BBenenme. B nHacrosmiee BpeMs kK 0e30MacHOCTH OOBCKTOB XUMHUYCCKOW H
HedTenepepadaThIBatoIICH MPOMBILIJIEHHOCTH (XHIIIT) NPEABBIAIOTCA
UCKITIOUUTENBHO JKecTKue TpeOoBaHus. [losToMy B mpolecce NpOEKTHPOBaHMS,
CTPOUTENBCTBA U 3KcIuTyaTanuy 00bekroB X HIIT npuknansiBatoTcs yCumust, YTo0bI
00€ecneunTh UX COOTBETCTBUE JIEUCTBYIOIIUM MEXIYHAPOIHBIM HOpPMaM.

B 3T0i1 cBA3M HEe MOXKET HE BO3HMKHYTh BOIPOC O KaueCTBE MCCIEIOBAHUMH, B
XOJle KOTOPBIX IPOM3BOANTCS OleHKa OezomacHocty oobekToB XHIII. fcHo, uto
JUIi  pacdyera  BEpOSATHOCTHBIX  IIOKa3aTeleil  HeoOXOAMMO  IOCTPOCHHE
MaTEeMaTH4eCKOi (BEPOSITHOCTHOM) MOJIENH, IO3BOJSIIONICH pPAacCUUTaTh YacTOTY
MOSIBJICHUST ~ HEXKEJNATeNbHOTO  COOBITHS,  BEPOSTHOCTh  BBIXOJAa  ONACHOIO
XMMHUUYECKOr0 BEIIECTBA 3a IpeJielibl 000pynoBanHus, KO UIMEHTbI HErOTOBHOCTH
cHCTeMbI 0€301aCHOCTH | T.JI.

B Hacrosimee BpeMs B COOTBETCTBMM C 3akoHOM YKpauHbl "OO 00BeKTax
MOBBIIEHHON omacHOCTH" M 3akoHa YkpauHsl "O cTpaxoBaHMU" OLIEHKAa pHUCKa
aBapuil sBISETCS 00s3aTENIFHOM IpoLEAYpOH TIpH  pa3paboTke JeKiapaiuid
MIPOMBILIJIEHHON O€30IaCHOCTH.

IMocranoBka 3agaum anaan3a pucka. Ananus pucka (AP) paccmarpusaercs,
KaK CTPYKTYPHUPOBaHHBIH NPOLECC, LENbI0 KOTOPOro SBISETCS OIpe/esieHue
BEPOATHOCTU M Pa3MEPOB HEOIArONPHUATHBIX OCIEICTBUIN HCCIEyeMOro IeHCTBHS,
00BeKTa WM CUCTeMBbl. B  KadecTBe  HEOJAarONpHUSATHBIX  IOCIEICTBUI
paccMaTpHUBaeTCs Bpell, HAHOCUMBIH JIFOJIIM, UMYILECTBY HIIM OKpYXAaIOIleH cpene.
B pesynbraTe aHanu3a JOHKHBI OBITH ITOJy4€HBI OTBETHI HA TPH OCHOBHBIX BOIIPOCA!
— Uto MOXET BBIMTH U3 CTPOS (MACHTHU(HKAIMS ONACHOCTH)?
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