Mutug A A.

[MpUHUMNBI NOCTPOEHNS BbICOKOMHTENSEKTYarlbHOro 4XKOYSIbMETPUYECKOro
MeauUuHCKoro npubopa Ana HabnwaeHust COCTOSAHUA  BUONOrnmyYecKmnx
TKaHen N XNOKOCTEN YerioBeka

OnHolt W3 caMbIX BaXXHBIX 3aJlad COBPEMEHHOM MEIUIIUHBI SIBISETCS
MOCTAaHOBKA JMarHo3a Ha paHHUX CTagusX pa3BUTHUS 3a00JeBaHUS U BBIOOP
ONTUMAJIbHONW TAaKTHKK JICYCHMs. 3a4acTyl0 IS JTOr0 TpeOyeTcs MPOBECTH
OILICHKY COCTOSIHUSI OMOJIOTUUECKUX TKAHEHW U KUIKOCTEN YeIOBEKA.

B mnocinenHue roapl B MEAMIIMHCKUX MCCIEAOBAHUAX ISl JUArHOCTHKH
pa3IMYHbBIX 3a00JICBaHUN CTau MPUMEHSTHCS METO/bl, OCHOBAHHbIC HA U3YUYECHUU
ANEKTPOXUMUYECKUX CBOUCTB (DU3UOJIOTMUECKUX >KHJIKOCTEH M TKaHEH OpraHoB
yesnoBeka. MeToJiKa UX UCIOJIb30BAHUSI OCHOBaHA HA TOM, YTO IMPOUCXOJSIINE B
TKaHSX M OpraHax MaTOJIOTMYECKHUE MpPOIecChl (BOCMalieHHe, HOBOOOpPa30BaHUS)
BBI3BIBAIOT U3MEHEHUE UX JIEKTPOXUMHYECKUX CBOWCTB.

N3 W3BECTHBIX OJIEKTPOXUMUUYECKUX METOJOB [JIs PEIICHUS 3aJaud
OMHUCAHUS XapaKTePUCTUK OUOJOTHMUECKUX OOBEKTOB B COCTOSHUM «HOPMa» U
«TaToJorus» Hanbojee OJU3KUMU SBISIOTCS UMIIEIaHCOMETPUIECKUE METoIbl. B
HUX HCCIIEyEeMbI OOBEKT MPEJICTABICH CXEMOM 3aMelIeHHUs, JIEMEHThl KOTOPOH
ONPENIEIAI0OTCA HA OCHOBAHUH OLIEHKU €ro YaCTOTHBIX CBOMCTB. OHAKO CBOWCTBA
TKaHEH TPOSBIIAIOTCS B 0071aCTH MHGPAHUZKUX YACTOT, T/I€ UMIICTAHCHBIC METOIBI
TpeOYIOT CYIIECTBEHHBIX BPEMEHHBIX 3aTpaT, KPOME TOTO0, MPOSBISIOMIUECS MPU
3ToM (apaJieeBCKUE COCTABISIONIMNE BHOCST TOTPEIIHOCTh B TPOU3BOJIUMBIE
OllcHKHU. [J1aBHBIMM JIOCTOMHCTBAaMHU JaHHBIX METOJIOB SIBJISIETCS MPOCTOTA
peanu3alMd  METOJa, HHU3Kas CTOMMOCTh  amnmapaTrypbl, ONEPAaTUBHOCTH
WCITIOJIb30BAHUS U O€30TIaCHOCTH JIJISl 3TOPOBbS YEJIOBEKA.

N3  BhllIeyka3aHHBIX  METOJOB  HauOojiee MPUEMIIEMBIM  SIBIISICTCS

JOKOYJIBMETPUUECKUA MeTOoJ, 00JaJaloluii BBICOKOW YyBCTBUTEIBHOCTHIO U



MO3BOJIAIOIIMN MOJYYUTh JOCTATOYHOE KOJUYECTBO MH(OPMATUBHBIX MPHU3HAKOB
P MaJbIX BPEMEHHBIX 3aTpaTax.

B OCHOBY  [IKOYJIbMETPUYECKOTO  METO/NAa  KOHTPOJISI  COCTOSIHUSA
OMOJOrMYECKUX  OOBEKTOB  IOJIOKEHO  COOTBETCTBHUE  MEXIy  padoToH,
COBEpIIAEMON BHEIIHUM HCTOYHUKOM D3JIEKTPUUECKON SHEPIUH, U U3MEHEHHEM
COCTOsIHUSL HcciieqyeMoro o0Obekra [1]. Eciu B kauecTBe BHELIHETO BO3JCHCTBUS
ucnonb3oBath TOK I(t), a B KauecTBe mapameTpa, XapakTePU3YIOIIEro COCTOSHHE
00beKTa, HM3MEHEHHE MEXAJIeKTponHoro HampspkeHuss U(t) Bo BpemeHu, TO
3HAYCHUs 3aTpadyeHHO paboThl A(t) Ha BpeMeHHOM WHTepBaie OT p 70 t MOKHO

OmnpcAcInTb Ha OCHOBAaHNHN cnez[onmeﬁ 3aBUCHUMOCTH.

t
A(t)= [I(t)U (t)dt.
to
3HaueHUe TpousBenecHHOW paboTel  A(f) HaxomuTCs HA OCHOBaHUHU
00paboTku 3aBucuMocTer Toka I(t) m Hampsbkenus U(t) Bo Bpemenu. Ilostomy
OJTHOBPEMEHHO C OIICHKOW JDKOYJIBMETPUICCKUX XaPAKTEPUCTUK B JTFOOOH MOMEHT

BpPpECMCHMN MOXKXHO 1IOJYy4YaTb 3HAYCHUA HOTpC6J'I$I€MOI>i 00BEKTOM MOIIIHOCTHU

W(t)=I(t)*U(t) u nporekaromux uepe3 sUCiiKy 3apsaoB Q(t) = jl(t)dt [Tpu sTOM

HaJIM4Me 3HAYEHUI BXOJHOTO BO3JEWUCTBHS M OTKJIMKA B BUAE HaOOpa BBIXOAHBIX
NEPEMEHHBIX MO3BOJIAET ONPEACNATh MEepPelaTOuHyl0 (QYHKIUIO HCCIEeTyeMOM
CUCTEMBI ¥ HIEHTU(UIIUPOBATH MTAPAMETPhI JIEMEHTOB PUHSTHIX SKBUBAJICHTHBIX
cxeM 3amemienus. Ha puc. 1 mnokazanbl rpaduku OCHOBHBIX 3aBUCHMOCTEH,

XapaKTCPHU3YIOHIHUX I[)KOYJ'II)MCTPI/ILICCKI/Iﬁ MECTOM.
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Pucynok 1. I'padrixku 0CHOBHBIX 3aBUCHMOCTEH, XapaKTEPU3YIOIIUX JKOYIbMETPUUECKUI METOA

JIKOYyIBMETPUUECKUI METOJ MPEANONAracT pasjIMyHble METOAbl €T0
peanuzanuu. B OCHOBHOM OHM 3aBHUCSAT OT CIIOCOOA BXOJHBIX BO3JCUCTBUU U
00pabOTKM CUTHAJIOB TPU TOJTYYECHUH BBIXOJHBIX TMapaMeTpoB. Kaxapii
KOHKPETHBI METOJ HCCJICIOBAaHUN TPEACTaBIsCT COOOM  OIpeeeHHYIO

KOM6I/IHaHI/IIO IMPHUMCHSCMBIX cIroco0OB 1 UMEET CBOU JOCTOHMHCTBA U1 HCEAOCTATKU.



Jliist peanuzanuu HKOYIBMETPUIECKOTO MeTo1a Ha Kadeape « MeaurumHcKre
npudopsl 1 000pyaoBaHuE» [IeH3EHCKOTr0 rocyJapCTBEHHOIO YHUBEPCUTETA OBLI
co3/laH psAJl MOPTATUBHBIX NMPUOOPOB. MeTon ycnemHo npumensiercs ¢ 1994 rona
JUISi  OLUEHKHM AaKTUBHOCTH BHYTPHUIIOJIOCTHBIX BOCHAJIMTENBHBIX MPOIECCOB,
BOCHAJIUTENBHBIX MPOIIECCOB B JIOOHBIX W KIMHOBUAHBIX MMa3yxax, JJIg KOHTPOJISA
dbopMHpOBaHUS KOCTHOTO pereHepara, a TakkKe i JTUAarHOCTUKU COCTOSHHS
OWOJOTUYECKUX OOBCKTOB W  peATM3alii  TKAHECOXPAHSIONIUX  METOJIUK
npoBeneHus onepanuid. OgHAKO, B MPOIECCE MPOBEACHUS HCCIEIOBAHUN, OBLIN
BBISIBJICHBI ~ CIIEIyIOIIME HenocTarku. Paspa®oraHHble TpuOOpbl  00Jananu
BBIYUCIUTEILHON MOIIHOCTHIO, 3a4acTyl0 HEJOCTATOUYHOW ISl pelieHus 3aaad
CBS3aHHBIX C OOpabOTKOM M aHAJIU30M IMOJIy4aeMOWl HMH(pOpMalUd B peaTbHOM
Macmitabe  BpeMeHH. (OCOOEHHOCTH  pealu3alud  MPUOOPOB  YCIIOKHSIN
BOCIIpUATHE Toilydaemoi uH@opmanuu. Kpome TOro, BO3HHUKaIM TPYIAHOCTH C
peanu3zanueii 6oJiee CI0KHBIX aJTOPUTMOB aHAIKM3a U 00pabOTKH HH(POPMAIIUH.

B pesynbrare BO3HHKIIA HEOOXOIUMOCTh B pa3paboTKe JHKOYIbMETPUUECKUX
UH(OPMAITMOHHO-U3MEPUTEIIBHBIX CHUCTEM, CIIOCOOHBIX PEAM30BBIBATH CIIOKHBIE
MaTeMaTUYECKHUE aJITOPUTMBI aHalu3a U 00pabOTKH MoCTymnaroued nHpopMaIuu.
Jns  pemieHuss  JaHHOM  3amauM Obula  pa3paboTaHa  KOHIICTIIIUS
BBICOKOMHTEIIEKTYAIBHOTO JPKOYJIBMETPUUYECKOTO U3MEPUTEBHOTO prubopa s
HAOIIOIEHUST COCTOSHUI OHOJOTMYECKUX TKaHEH U JKUAKOCTEM YeEIOBEKA,
pEanu30BaHHOTO C MPUMEHEHUEM MOJIYJIBHOM apXUTEKTYphl U COCTOSIIErO U3
CIeAYIOMMNX (PYHKIMOHAIBHBIX  OJIOKOB: HU3MEPUTEIBHOTO KOMIUIEKCA U
MPOTPAaMMHOT0 KOMILJIEKCA YNPABJICHUS, aHAIU3a JIAHHBIX U MPUHATUS PEIICHUN

Ha 6aze [I9BM (Pucynok 1)



NMnaBm

M3BM - nporpaMMHbI KOMMNMEKC yNpaBneHns, aHannsa AaHHbIX U
NpUHATUS pelueHnn Ha 6ase NM3BM

WK - nameputenbHbI KOMMMEKC

01 - On - gaTt4mkm

Puc. 1

W3meputenbHblii KOMIUIEKC pealii30BaH Ha 0a3e MHKPOKOHBEHTOpAa, U
MO3BOJISIET MPOBOAUTH HUCCIICIOBAHUS OMOJIOTUUYECKUX OO0BEKTOB Mo 128 kaHamam
NPy MOJAKIIOYEHUU JABYXDJICKTPOJIHBIX JIAaTUMKOB WIM 10 64 KaHajlaMm TMpu
MOJKITIOYCHUH YETBIPEXDIICKTPOAHBIX JAaTYMKOB. YTIpaBlieHWE pabdOTON JTaHHOMN
CUCTEMBI  OCYIIECTBIIIETCA C TOMOIIBIO  CIEHHAIBHOIO  MPOrpaMMHOTO
obecrieueHus1, ycTaHoBJIeHHOTO Ha [IDBM.

[IporpaMMHBIII KOMIUIEKC YIPAaBJICHUS, aHAIW3a JaHHBIX W MIPUHATHA
pELIeHU MpeCcTaBIsieT co00W MporpaMMHOE 00ecTieueHre, KOTOPOE ONpeaeIsieT
PEKUMBI 3aJaHKST BXOJIHBIX BO3JACHCTBUI HA OOBEKT MCCIICIOBAHUS, OCYIIIECTBISET
yIOpPABJICHUE H3MEPUTEIIbHOW CHUCTEMOM, MPOU3BOIUT OOPabOTKY MOJy4EHHOU
nHpOpMaIMU TIPU MOMOIIU CIEIUATU3UPOBAHHBIX AJITOPUTMOB, BHU3yaIU3aIUIO
pe3ynbTaToB  00pabOTKM WH(POPMAIMIO W TPUHATHE PEIIEHUS O COCTOSHUU
OMOJOTUYECKOTO 0OBEKTA.

[IpuMeHeHue JAaHHOW APXUTEKTYpPhl IMO3BOJIMJIO BO3JOXKHUTH  3a/Jady
00paboTKH, aHasIu3a UHGOPMAIIMU U IPUHATHUS PEUICHUN HA CeUaTu3UPOBAHHOE
nporpammHoe obecrnieuenue, padotatouiee Ha [I19BM, ocTaBUB MU3MEPUTEIHHOMY

KOMIUIEKCY (DYHKIMHM HETOCPEICTBEHHO MPOBEACHUA H3MEPEHUN U Tepeaadu



pe3ynpTaToB u3MmepeHuit Ha [I9BM. Takum oOpa3zom Obuia pemieHa mpoOiema
HEJOCTaTKa BBIYUCIUTEIHHON MOIIHOCTU MPU aHAIM3€ PE3YJbTaTOB M3MEPEHUH.
BoiHecenne 0Onoka aHanMza  pe3yJbTaTOB W NPUHATUS — PEIICHUA U3
U3MEPUTENILHOTO YCTPOMCTBA TAaKXKE MO3BOIIIIO YBEIUYUTh KOJIMYECTBO JATUUKOB
no 128, 4ro MO3BOJIWIO  YBEIWYUTH KOJMYECTBO NPU3HAKOB JJIsi ONUCAHUS
COCTOSIHUS OMOJIOTUYECKUX 00BEKTOB. BhIHECEHUE U3MEPUTENBHOIO YCTPOICTBA B
OTIEIbHBIM OJIOK TakKe Jajl0 BO3MOYKHOCTh JaJbHEHIIEr0 HapalluBaHUS
KOJIMYeCTBa JaTYUKOB 0€3 CYIIECTBEHHON JOpabOTKH CIEHUATU3UPOBAHHOTO
MIPOTPaMMHOT0 00eCTICUEHUSI.

B paspabarbiBacMOM KOMILJIEKCE pEaTu30BaH  MOJCPHU3UPOBAHHBIN
JOKOYJIBMETPUUECKUI JIEKOMITO3UIIMOHHBIH METO/T co CTYTNEHYATHIM
KOMOWHHPOBAHHBIM CIIOCOOOM 3a/JaHMsl TOKOB Pa3IMYHOW aMIUIUTYABI, YTO B
COBOKYIMHOCTA C YETHIPEXANEKTPOJHBIMU JaTYMKAMU I[1O3BOJIUJIO YBEJIUYUTH
KOJIMYECTBO ypoBHEW Toka ¢ 4 nmo 16 u momyuuts a0 1024 ycroiumBbIX
JOKOYIBMETPUYCCKUX TIPU3HAKOB. Pe3ynbTaThl MPOBEACHHBIX HSKCICPUMEHTOB
MOKa3aJId 1eJeCO00pPa3HOCTh MPUMEHEHHS TNPEJIOKEHHOTO METo/Aa 3aJaHus
BXOJHBIX BO3aecTBUIl. B  yactHOocTM i1 OMOJIOTMYECKHUX  KUIKOCTEU
BEPOSITHOCTh ~ MPABWIBHOW  KJIAcCU(PHUKAIMKM  aKTUBHOCTH  BOCHAIUTEIHLHOTO
mpoiiecca yBeanumiack ¢ 83 10 95 %, BEpOSATHOCTh MPABHIIBHON KiacCU(UKAITUU
COCTOSIHAA KOCTHOM TKaHu ¢ 85 nmo 97 %, BepOATHOCTH IPaBUIBHOU
KJaccu(pUKaIy TKaHEW OHKOJIOTUYECKU MTOPAKEHHBIX OpTraHoB ¢ 77 10 95 %.

Pa3zpaboTanas cucrema oOpaOOTKM JAHHBIX U YIPaBJICHUS, UCIOJb3YyIOIIas
MOJICPHU3UPOBAHHBINA  JDKOYJIBMETPUYCCKUA  METOJ, II03BOJIAET IPOBOJUTH
WCCJICIOBAHMS PA3JIMYHBIX TUIIOB OMOJIOTHYECKUX OOBEKTOB, YTO JeNaeT MpUOop
YHUBEPCAITbHBIM. B0O3MOXXHOCT, ~ MOJEpHM3AIMHM  CHEIUATH3UPOBAHHOTO
MPOTrPAaMMHOTO OOECTICUCHHS 32 CUET MPUMEHEHUS IUIATMHOB JAET BO3MOKHOCTHU

nanpHenmro pacuupenus ¢pyakimonanpHoctu CI10.
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