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MoHuTOpUHr 6MOMeANLIMHCKUX CUrHaNoB B aBTOMaTU3MPOBaHHbIX
KOMMeKcax paHHen AUarHoOCTUKMK

PaccmoTpeHbl o6uue BONpoChLI MeTOAQONo-
My MOHUTOPHUIHa GMOMEQUUMHCKUX CUrHanoB
pasnMyHoi npupoabl. OcBeleHb: Uenu, 3agaum
¥ NpeMMyulecTBa HeMHBA3UBHOTO MOHUTOPUHIA
COCTOSIHMSI OpraHu3ma B CUCTEMAX C BbICOKUM
paspelwieHuemM AnNs paHHeW AMarHocTuku 3a6o-
neBaHui. M3noxeHbl Tpe6OBaHUA K CUCTEMaM
MOHMTOPUHIA COCTOSIHUA CepAevHO-COCyAUC-
TOW CUCTEMBI, INEKTPUMECKOW aKTUBHOCTM ro-
NOBHOrO MO3ra Npu nNpoBeAeHMM HapKo3a, a
TaKKke HEUHBA3UBHOIO MOHWUTOPUHra YPOBHA
FNIOKO3bI B XPOBU.

The general methodology of different bio-
logical signals’ monitoring is considered. The
main aims and advantages of human non-
invasive high-resolution monitoring for early
diagnostics of diseases are hightighted. The
requirements for monitoring the state of heart
system, brain’s electrical functioning during
narcosis and non-invasive monitoring of the
glucose rate are given.

BeeneHune

[oBbilWEHUEe KayecTBa >XM3HW NIOAEH Hepas-
PLIBHO CBSI3aHO C yny4weHWeM CUCTeMb! 34paBo-
oxpaHueHus. OCHOBHbIM NyTeM ANA 3TOro ABNsAeT-
Csl pa3suTe CpeacTB OMAarHOCTUKM OCHOBHbLIX 3a-
6oneBaHUM CUCTEM OpraHuama, uTo NO3BONUT 00-
Hapy»MTb 60ne3Hb Ha paHHUX CTaAuAX U Ha4vaTb
neyenue. HeobxoanMbiM ANA 3ITOr0 ABNAETCA MO-
BbilweHNe 3IPPEKTUBHOCTU KOMMbIOTEPHbLIX CUCTEM
AWArHOCTUKM U MOHUTOPUHra cepaeqHO-CoCyauc-
TOW U HEPBHOW CUCTEM U BHeapeHWe paspaboTan-
HbIX METOA0B M anroputMoB 06paboTku Guomean-
LUMHCKUX CUrHanoB u uiobpaxeHun B Npon3BoaCT-
BO AIMArHOCTUYECKOW annapartypsbl.

MHorue uccnopoBaHWA B HACTOsLIEE BpeMs
HanpaeneHsl Ha CO3AaHME W WCMNONbL3OBaHUE Me-
TOOOMOIUK, a TaKke TEXHUYECKYID peanu3auuio
HOBLIX MaTemaTudeckux metoaoB o06paboTkun U
aHanu3a MeauLMHCKMX CUrHanoB U U3obpaxkeHui B
NPUCYTCTBUM GONblMX YpPOBHER NOMEX, LUYMOB U
Apyrnx apredaktos. KomnnekcHas maremarude-
ckan obpaboTka nameputenbHoOn MHpopMauuu no-
3BO/IT ONTUManbHbiM 06pa3OM BLINONHATL Auar-
HOCTHKY Ha 6a3e HeMHBa3UBHbLIX TEXHOMOMMIA.

AKTYanbHOCTb WUCCNneaoBaHWn B OaHHOA npepn-
MeTHOW obnactu 3akmoyaercs B Heo6xoauMocTu
OanbHEWLWero peleHnA KOMMNEKCHBIX TeopeTuye-
CKUX M NPaKTU4ECKUX BOMPOCOB COBEPLUEHCTBOBAHMUS
anropuTMHU4ECKOr0 M nporpaMMmHOro obecne4veHus
CUCTEM aBTOMAaTU3UPOBAHHOW AMArHOCTUKU 3abone-
BaHWI Cepae4HO-COCYAUCTON U HEPBHOW CUCTEM.

Llenvio aaHHOW paboTbli ABNAETCA U3NOXEHUE
COBPEMEHHOW METOAONOrMu U OCHOBHBIX HEY4HbIX
pe3ynbTaTtoB, NONyYEHHbIX B HanNpaBneHUW coBep-
WEHCTBOBAHMA MaTeMaTu4eckux MEeTOAOB, anro-
pUTMOB W nporpammHoro o6ecnevenus ans obpa-
60Tkn GUOMEAULUHCKMX CUrHANOB U M306paXkeHui B
aBTOMATM3UPOBAHHbLIX KOMMNNEKCAX PaHHEW AnarHo-
CTUKW CEpAEYHO-COCYOUCTON U HEPBHON CUCTEM NPU
NEYEHUU CaMbIX pacnpOCTPAHEHHbIX CUCTEMHbIX
3abonesaHui Yenoseka.

OcHOBHbi€ NPUHUUNLI OpraHu3auMn HeuHBa-
3UBHOTO MOHUTOPUHIA B AWArHOCTHUKe

MOHWTOPUHI — 3TO cucTemMaTu4eckuin cbop u 06-
pabotka wuHGOpMauMM O napamerpax CrnoXHOro
obwekra, kotopas MOXeT ObiTb MCNONL3OBaHA ANA
yNyulleHUst NpPOLEcca NPUHATUA PELLUEHUS O €ro
OYHKUMOHUPOBAHMKN, MOHUTOPUHI BKMIOYAET aTaribl
KOHTPONA, NpoBepKW, ynpasneHus v ap. Monutopu-
poBaHWE 3aKNKOMAETCA B OPraHW3O0BaHHOM Habnio-
[€HUM 33 COCTOAIHMEM 06BEKTA, ABMEHWA, NPOLIECCOB
C U€enbi0 UX OLEHKU KOHTpONA U nporHosa. Cucrema
MOHWTOPMHTA, KaK Npasuno, umeeT 06paTHyio CBA3b,
BNMAIOLLYIO HA (byHKuMOHMpoBaHue obwekra, obec-
NeYnBAIOLLYIO €ro YCTOWYMBOCTL paboTh! U nogaepi-
Kn napaMeTpoB B 331aHHbIX Npeaenax.

MOHUTOPUHI MEAULIMHCKUX CUrHanoB n M30-
OpaxeHWin OCHOBAH Ha MCNONb30BaHUW ViHchopMa-
UMM o cocTosiHuu Bruonorndeckoro o6vekra B Buae
CUrHanoB — 3NEKTPU4ECKUX, ONTUYECKUX WU Ap., a
TaKke U3obpakeHun n MHOroMepHbix 06pa3os.

B meauLUMHE NOHATUE MOHWUTOPUHI HE SIBNAET-
€Sl HOBbIM, NOCKONbKY nio60A NpOLECC W3y4eHus
3aGoneBaHUA n neyeHus npeacrasnser cobon Tu-
NUYHYIO TIpoUEeaYPY MOHUTOPUPOBAHWUA COCTOAHUA
nauveHTa. B COBpeMEHHbIX yCnoBUAX MHOroobpa-
3Us TEXHUYECKUX CPEACTB U HAy4HbIX NOAXOAOB B
AMarHoCTUKM BO3HMKaeT npobnema o06paboTku
6onbLoro KonuyecTea uHopMauun o0 neyvebHom
npouecce, NPUHATUA LOCTOBEPHOro peluenns. Kpo-
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Me 3TOr0, HenpepLIBHO PacCLUMPAETCA Xapakrep W
AuanasoH napameTpoe 06pabartbiBaembix CUrHa-
noB. YBeNMYMBAETCA He TONbKO 06beMm uHcopma-
UMK, HO BO3PAcTaeT U YCIOXHAETCA CBA3b uccne-
AYEMbIX CUTHanOB Pa3fIMYHOTO NPOMCXOXAEHUA C
nposiBNeHUsMU 3a6onesaHus.

OcoBeHHOCTb PaHHEW ANArHOCTUKU CepAEYHO-
COCYAUCTOW U HePBHOW CUCTEM COCTOUT B TOM, UYTO
OCyuwleCTBAiEHUE €€ TPaAVLUMOHHLIMU MEeTOAaMM
HaTankMBaeTCA HAa TPYAHOCTU, CBA3aHHbIE C pea-
nu3aumen METOAMK CIOXHBIX XMMUYECKMX UCCIe-
[OBaHUA, ANUTENBHOTO Henepuoauuyeckoro obcne-
AOBAHUA C BO3MOXHbIMM HETOYHOCTAMM AUArHO-
ctuku. Kpome T0Oro, 6onbiuMM NpensiTCTBUEM paH-
Hell AUarHoCTHKM AIBNAETCSt MCNONb30BaHMe WHBA-
3MBHbIX mpoueayp uccnepaoBaHuin. OHM  MOTYyT
OCYWECTBNATLCA TONbKO B NaGOPaTOPHLIX KIUHU-
YeckUX YCNOBUAX M B pAAe Cny4aesB TPaBMUPYIOT
nauueHTa. B CBA3M C 3TUM nNpeanovyTeHue cneayet
0TAaBaTb HEMHBA3WBHLIM METOAMKAM, OQHAKO NpU
3TOM BO3pactaloT TpeboBaHUA K UX KaYecTBY U Ha-
JexHocTu. CylecrsyeT MHOro 3ajad, KOTopble
HeobX0AMMO peLlaTb Npu CO34aHUM M UCNONbL30-
BAHUM MOHUTOPUHIOBbLIX CUCTEM. WX MOXHO knac-
cuhUMpOBaTh B HECKONbKUX HanpaBNEeHUAX;
~  MeauuunHckoe 060CHOBaHHME.

— Texuuueckoe obecneyeHue u nonyvyeHue us-

MepUTESNIbHbLIX AAHHBIX.

— OO0OpaboTka 3KcnepuMeHTanbHbIX AAHHbLIX W

AWarKocTuka.

- HakonneHne 6a3 aaHHbLIX W nNepepava no Ka-

Hanam CBA3M.

MeauuuHckoe o6ocHoBaHue BbiGopa BUAa MO-
HUTOPUHIa NpPeACTABAAET CAMOCTOATENbLHYIO 3a-
navy. Ona coctout B 060CHOBaHUU (PUNYECKUX
6uonoruueckux a¢pdekToB, KOTOpblE AO0MKHb! ObiTh
MccneaoBaHb! C NOMOLLIO MOHUTOPUHIA. BaxHa ux
CBA3b C TEM WUNM UHbLIM 3aboneBaHWEM unu Co-
CTOAHMEM OpraHu3Ma 4enoBeKa U U3MEHeHWe ee
BO BPEMEHU M NOA BAUAHMEM Pa3NUYHbLIX HaKTO-
pos. pu 3TOM ONpeaensioT B3aMMOCBA3b KONUYe-
CTBEHHLIX nokasarenen u craguu passutus 3abo-
nesaHuA. Bo3MOXHO Kak nNpsMOe HenocpeacTBeH-
Hoe uamepeHne h3nYecKUx BENUYUH, CBA3AHHDLIX
C uccnenyeMbiM ABneHuem 3abonesaHuA, Tak #
APYTUX, KOPPENUPOBAHHbBIX.

TexHuveckoe obecneveHne MOHUTOPUHra — 3T0
COBOKYNMHOCTb TeXHUYECKUX CPEACTB CTaHAapTHOW
UNK creunansHoOW annapaTtypbl AR BbINOMHEHUA
U3MEPEeHUH B pexuMe MOHWTOPUHra napaMeTpos
TOW UNWU WHOM (PU3MONOTU4ECKOW CUCTEMBI Opra-
Hu3Ma. Jta annapaTypa MoxeT ObiTb cTaHAapTHON
UNKU cneuynanbHon cepTUdMLMPOBAHHOW, yAoBNe-
TBOpPRIOWEN HeoGxoaumbiM TpeGoBaHMAM NO Tou-
HOCTH, GbICTPOAEWCTBUIO U HAAEXHOCTU. MNpu pas-
paboTke TakoW annapaTypbl AOMKHbI ObiTb pac-

CMOTpeHbi M yd4TeHbl 0CODEeHHOCTU noCTpPoeHUs
U3MepuTenen, B TOM YUCNE U C BbLICOKUM pa3spe-
WeHWeM No aMniuTyae v no BPEMEHMU, YTO Aact
BO3MOXXHOCTb peanu3oBaTb HOBbe METOAbl aHaNu-
3a kapauorpaduyeckux, anekrpoaHuedanorpacpu-
YECKUX CHrHaNoB, a TaKKe W3MEPUTb HEUHBA3MB-
HbIM CNOCOOOM ypOBEHb IMIOKO3bl B KPOBU. [anb-
He#wee pa3BuTUE NOAXOAOB K AWArHOCTUKE, KOTO-
pbie MCTMIONbL3YIOT TEXHONOrMKU BbiCOKOTO pa3speiue-
HUSA NO3BOSUT YBENUYUTbL TOMHOCTb OnpeaeneHus
napaMeTpoB opraHusma. JTO, B CBOIO Ovepenb,
NO3BOSUT 3HAYUTENbHO YBENUYUTb AUArHoOCTU4e-
Ckue BO3MOXHOCTM Kak B HanpasneHuu 6Gonee
paHHeA MOCTaHOBKM AMarHosa, Tak U B pacluupe-
HUM NEpeyHA AMArHoCTUpyeMbIX 3aboneBaHud U
COCTOSIHWIA opraHusma. [ins 3Ttoro Moryr 6biTh UC-
NONb30BaHbl BbLICOKOPA3PAAHLIE CTaHAAPTHbIE M
cneuvanbHble aHanoro-uugpoBLIE CUrMa-AenbTa
npeoGpasopartenu ¢ GONbLUIOW YaCTOTOA AUCKPETU-
3aUuM, a TaKkke HOBble pa3paboTaHHbie METOAUKM
M3MEPEHUS NO3AHMX NOTEHUMaNoB nNpeAaCepAaAuR,
KOHLEHTpauumn rnioko3bl, (POPMEHHLIX INEMEHTOB
kpoBu. O6sR3aTenbHbiM YCNOBWUEM, NPU KOTOPOM
npeuMyLLeCTBa perncTpauun U3MepuTenbHON WH-
¢hopMaLuK C BbICOKUM pa3peLueHnem MoryT 6biTb B
NOMHOW MEepe UCNONb30BaHbl, ABAAETCA Cnoco6-
HOCTb MaTemaTuuyeckoro annapata obpaboTku Ta-
KWX CUrHanoB K AOCTOBEPHOMY BbiSIBIIEHWIO TOHKWUX
OTNIWYMA B nNapaMeTpax, KOTOpbieé MOXHO 3aperu-
CTpUpOBAaTh.

Wcnonb3oBaHue MaTeMaTuyeckux MeToAO0B B
MeauuMHE ABNAETCA OAHMM U3 IEKTUBHBLIX Ny-
Ten yNyuLeHNst AUAarHOCTUKN U NEYEHUA BONbHLIX U
yNyuLEHWUA CUCTEMbI OXPaHbl 340POBbA B LIENOM.

MartemaTtudeckue MeToAbi Yaule WCnonb3yloT
npu 06paboTke AaHHLIX 3KCNEPUMEHTOB U UCCne-
noBaHuM GonbHLIX. PeXuM MOHUTOpUHra npeab-
sasnseT pag TpeboBaHuii k 0O6paboTke AaHHbIX.
Mpexxae Bcero — 310 hunbTpaunus AOCTOBEPHBIX U
Heo6X0AuMbIX AaHHbIX, BbICOKas YacToTa aHanoro-
uucposoro npeobpa3oBaHUs, HOBbLIE METOAUKU Au-
arHOCTUPOBAHWA U NMPUHSTUA PELLEHWHA.

OnpepneneHne uenen u 3aga4 HeMHBA3UBHOIO
MOHMTOPUHIa GMONOrM4YECKUX CUrHANoOB U U30-
OpaxeHun

OCHOBHasi L€NMb MOHWTOPWUHra — NPEeaocTas-
NSATL NONbL30BATENIO aKTyanbHyl0 MHGOPMaLUIO O
COCTOSIHUM MOHUTOpupyemoro obwvekra. [lna aoc-
TUXEHUS 3TOW Lenu Heobxoaumo pewuTb Takue
3agauu:

— OnpeaenuTb, Kakas WMMEHHO UHGOpMauUs
HyxHa notpebutenio. [ina 3aroro Tpebyetcs
3apaHee peLMTb, KakWe UMEHHO XapakTepu-
cTuku obnekta Tpebyetrca Habmopath. [ns
MOHUTOPUHrAa COCTORHWSI NauMeHTa 3TO 3Ha-
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yuT, YTO HeobXx0AMMO BLIGPAaTL, 3@ KakuMmu Op-
raHammu unu cuctemamu opraHuama tpebyetcs
HabnoaaThb.

~ Onpepenutb, B KakOM BpPEMEHHOM pexuMe
TpebyeTca npeaocTaBnATL 3Ty MHOPMALINIO —
HENpPepbIBHO, NEPUOANYECKN, OQHOKPATHO nO
pesynbtataM ANUTENbHbIX U3MEPEHUN, B KOM-
6uHnposaHHOM pexmme. TyT Takke Tpebyetca
NpeaycMOTPEeTh BO3MOXHOCTbL apXMBUPOBAHUS
pe3ynbLTaTtoB U3MEepeHWn U pPe3ynbLTaToB aHa-
nnu3a U3MepeHun.

~ OnpepenuTb, kakue napametpbi 06bekTa Tpe-
fyetca U3MepATbL ANA NONYYEHUN xapakrepu-
ctuk. Mpu atom Tpebyerca ucxoas u3 Buaa
CMrHanoBs, KOTOpble perucTpupylotcs, BoibpaTth
BMAbl JaTYMKOB U ONPEAENTUTL CXEMOTEXHUYE-
CKWe napaMmeTpbi CUCTEMbI perucrpauuun. Ans
yNpoLYEHUSA CUCTEMbl CreayeT CTPEMUTLCA K
MUHUMM3AUUM YMCNA KAHANOB M3MEpPEHWR, a
TalKe K HEMHBA3UMBHOMY CHATHIO WHPOpMaUUK
c obvekTa.

~ BuibpaTb UnM co3aatb MeTOAuKY bOpMUpPOBa-
HWUS aKTyanbHOW uHcbopMauuu, T.e. cnocoba
aHanusa pesynbTaTtoB M3MepeHun. Heobxoau-
MO pewmTb, kKakaa npeasapuTenbHas U cneum-
anbHas obpaborka notpebyerca ana AaHHbIX
CUrHanos, onpegenuTs MeToAbi aHanu3a no-
NYYEHHbIX AaHHbIX.

~ OnpegenuTb BUA NPeACTaBIEHNA pe3ynbTaToB
MOHUTOpUHra. Heobxoaumo peiwmts, Tpebyert-
CA NW Hanuuue aBTOMAaTUYECKON CUCTEMbI
aHanusa pes3ynbTaTtoB MOHWTOPMHra, Hanpu-
Mep, ana (OpPMUPOBAHWUA CUrHaNOB TPEBOrU
npu BbIXOAE OAHOTO WNKU HECKONIbKUX Mnapa-
METPOB 33 YCTAHOBJIEHHLIE NPeAaerbl.

~ Onpegenuts CTPYKTYPHYIO CXEMYy CUCTEMBb!
MOHWTOPUHIa U peanu3osarh ee.

AHanu3 curHanog s cuctemMax aBTOMaTM3UPO-
BaHHOW AUArHOCTUKKN

Cyuwecrsyiome metoab 06paboTku cUrHanos:
cnekTpansHule, KOpPENAUMOHHbIE, CTPYKTYPHbIE,
CBEPTOYHbLIE, MHMOPMALMOHHO-aHANUTUYECKHE,
BEWBNIETHbLIE U AP. UMEIOT CBOU 0CODEHHOCTM KakK B
MCcnonb30BaHuW, Tak U N0 NONy4YaembiM pesysibTa-
Tam, 4To YacTto camu no cebe Tpebyior aononHu-
TENbLHOTo aHanu3a u oueHku. Kpome TOro, paspa-
6oTka HOBOW MEAWLMHCKON TEXHUKW ANA MOHWUTO-
puHra W paHHeW AWarHOCTUKW  CepAeYHo-
COCyAWCTOW U HepBHOW cuctem TpebyeTt cywect-
BEHHOTO NOBbLIWEHWA KAYE€CTBEHHBIX U KONUYecT-
BeHHbIX mokasarenen o6paboTku MeauUMHCKON
UHPOpMaUWK B peanbLHOM BPEMEHH.

[inA pa3sHbix 3aboneeanunii cepaeYHO-cocCyanc-
TOW N HEPBHOW CUCTEM CyLLECTBYIOT ONTUMASbHbIE

MHOTOMEPHbIE MPOCTPAHCTBA, B KOTOPLIX HAWUNyy-
wum 06pazoM NPOABNAIOTCA AMArHOCTUYECKUE
npusHaku 3abonesannit U MOryT GbiTb NOCTPOEHBI
afanTMpoBaHHbIE anNrOPUTMbI PACNO3HaBaHWUA TOrO
unu apyroro sa6onesaHus. Nouck unm NocTpoexue
Takux MNPOCTPAHCTB MOXET ObiTb OCYLUECTBNEH
cneunanbHbiMM Npeo6pa3oBaHMAMU CUrHANOB U
u3obpaxenunii. NpoBeaeHHbie uccneaoBaHua no-
3BOSIUSIA BbIABUHYTb TMNOTE3Y, YTO HA PaAHHUX CTa-
auax 3abonesaHud CyluecTByeT napameTp WMnu
cMcTeMa napameTpoB CUrHanoB vMnu ux npeobpa-
30BaHUW, KOTOpble ONPeaensaioT AUArHOCTUYEcKue
XapakTepUCTUKM HA paHHUX CTaguax 3abonesaHus
U MOryT UCMOSIb30BATLCA B KNUMHUYECKON NPaKTUKE,
Kputepnamn adeKTMBHOCTU NPOCTPAHCTBA, YTO
UCNOSMb3yeTcA, MOryT ObiTb NOKa3aTeNnu 4yBCTBM-
TEeNnbHOCTH, CNeUNPUYHOCTHU, CEeNEKTUBHOCTU U Ha-
AEXHOCTW AuarHocTukm 3abonesanwii. Paspabo-
TaHHble nNpeobpa3oBaHWA ABNAIOTCA OCHOBOW ANA
C034aHUA NporpaMMHO-annapaTHbIX CPeAcCTB MO-
HUTOPWHIra CaMbIX PacnpoCTpaHeHHbIx 3abonesa-
HUN UEeHTPanbLHOW HEpPBHOW CUCTEMbI, CEepaevHO-
COCyAUCTbIX 3abonesaHui C MCNONbL30BAHMEM HO-
BbiX MOAXOA0B K NPeobpazoBaHUAM M aHanuay
6uomeanUMHCKUX CurHanos (Beienev-npeoGpaso-
BaHWe C UCMNONb3OBaHMEM a4anTUPOBAHHbLIX MaTe-
PUMHCKMX DYHKLUMIA, CNEKTPanbHbLIA aHanu3 BbICWIMX
nopsAKOB, pacno3HasaHue o0pa3oB, pasnoxeHue
B aganTuBHbIX 6a3ucax coBCTBEHHbIX BEKTOPOB).

WcnonbaosaHwe HOBLIX METOAOB U CPEACTB
ANarHoCTUYECKOTO MOKUTOPUHTA NO3BONUT PELUTL
BOMPOCHI HAYy4HOr0 M MPaKTU4ECKOro xapakrepa
pu  sle4eHun CUcCTemHbIX 3abonesaHui. Bo-
nepebiX, 3TO NepeHeceHne PYTUHHOW 06paboTku
00LEMHBIX W3MEPUTENbHLIX AAHHLIX HA aBTOMaTH-
3MPOBaHHbIE UN(PPOBLIE CUCTEMbI; BO-BTOPbIX, 3TO
aBTOMaTU3auUMA NOMCKA XapakTepHbIX WHEDOPMa-
TUBHbIX NaTTEePHOB CUTHANOB U U30OPaXKEHUH; B-
TPeTbuX, MHOrOBAPWAHTHLIA PaHXUPOBAHHLIA Au-
arHo3, UCMNoNb30BaHWe BHELIHUX KOHCYMNbTaLUWOH-
HbIX MYHKTOB npu nepegade uHopmaumm no Te-
neMeavUMHCKMM KaHanam cBA3u. Bce 310 noaHu-
MaeT ypoBeHb U JOCTOBEPHOCTb AUArHOCTUKM, KO-
TOpas BLINONHAETCA BPA4YOM.

flpumenenne mMeToma anexTpokapAuorpadguu
BbICOKOrO paspeleHus npu MOHUTOPUHIE WU
OLUeHKe 3JNeKTPUMECKOW HecTabuNbLHOCTN w
INEKTPUHECKOrO peMogeNnupoBaHua Muokapaa

MeToa anexTpokapavorpaduu BbICOKOrO pas-
pewenua (3K BP) B HacToAwee BpeMA WUCNOMb-
3yeTcA, B OCHOBHOM, ANsl aHAnNU3a No3aHuX NoTeK-
uuanos xenyao4koB y npeacepaun (MIMK 1 NAM),
XOTA BO3MOXHOCTH €r0 NpUMEHEHUA B AUarHOCTH-
YECKMX Uenax 3TUM He OrpaHuudeHbl. HoBble BO3-
MoxHocTH 3K BP onpeaensiotca 60nbluoi Tou-
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HOCTbIO U3MEpPEHUA OTAENbHLIX KOMMNOHEHT 3nek-
TpokapguocurHana. Nmeiorcs AaHHble [1-2] 06 uc-
Nonb30BaHUM OTAenbHbIX nokasarenen OKI BP
npu oueHke 3H(PEKTUBHOCTU NEYEHUA aHTUAPUT-
MUHECKMMU npenapaTamu, NpU OUEeHKe U3MEHEHNH
BHYTPWKENYAOYKOBOW NPOBOAUMOCTH.

OnpeaeneHne aucnepcuu B 3NEKTpoKapauo-
rpacbuu cTaHOBMTCA OAHUM M3 Hawbonee pa3Bu-
BAIOLUMXCA, NEePCNEKTUBHLIX HanpaBfieHWA, B TOM
yucne GonbLUOE BHMMAHWE YAENAETCA U3YHYEHUIO
KOMNNEKCHOro ananuaa aucnepcuu QRS komnnek-
ca, uitepsana QT u P-3ybua npu nporHosuposa-
HUA apuTMUiA. AHanu3 napameTpos Aucnepcuu
xoMnnekca QRS u 3y6ua T no3sonseT xapakrepu-
30BaTb Ka4ecTeO NPOLIECCOB Aenonspu3auun WU
penonapusauuu C HOBLIX NMO3MUUA B OTNUYME OT
CTaHAApTHbIX NOAXOAOB C aHANM3OM CMEeLLeHUs
cermMenTa ST u nHBepcumn 3ybua T. ina onpeaene-
HUA JnNeKTpudeckon HectabunbHOCTU cepaua,
crpatudmkaumu rpynn pucka No pPas’sBuTHIO XU3He-
YrpOX@IOWINX apuUTMUIA UCNONb3yeTCA aHanu3 na-
pamMeTpoB, OTPaXXaIOLMX Pa3fUYHYIO CTeneHb pe-
TMOHaNLHOW MNKN TPaHCMYpPanbHON réTeporeHHOCTH
aenonspusauMu WM penonapu3auuM  Muokapaa:
aucnepcua wHtepsana QT, gucnepcus Anutens-
Hocth QRS, BapuabenbHocTb T-3ybua, MHAEKC
cxoacrea AnA uHtepsana ST-T.

Moo oxsaaTte, YTO AanbHellee MCNONbL3Oo-
BaHMe AaHHLIX NPUHUMNOB aHanu3a pacLMpuT BO3-
MOXHOCTU HEWHBA3WBHbIX METOAOB WUCCNEAO0BaHUA
NpoLiecCOB 3NeKTPOU3U0NOrM4EcKoro peMoaenv-
posaHus Muokapaa. TepMuH «peMmoaenupoBaHue
cepaua» UCNonNb3yeTcs NPUMEHUTENbHO KO MHOTUM
npoueccam, KoTopsie 06yCcRaBnMBealoT CTPYKTYpHbIe
U PYHKUMOHANbHbLIE U3MEHEHUS MUOKapAa.

MHorne uccneposarenu CYMTaioT BO3MOXHBIM
ucnonb3osanue SKI BP AnsA NoBbiLUEHUs AUarHo-
cTudeckor 3HayumocTu 3K noa Harpyskon [1-2]. C
NOMOLLLIO BBEAEHUA HOBLIX METOAWK KOMNbIOTEp-
HOro aHanu3a aauHbix K BP 6bino npoaeMoHcT-
pupoBaHO, YTO y NALUMENHTOB C ULieMnel 1 aenpec-
cuen cermenra ST wwupuHa komnnekca QRS 3a
BPEMA Harpys3kn yBenuuuBaeTca. OTU M3MEHEHUSA
WMpUHLI KoMnnekca QRS He 3aBUCAT OT HapyLlle-
HWUA penonapusauuM (M3meHeHun cermedta ST),
YTO NO3BONAET ¢ BONLLUOA AOCTOBEPHOCTLIO AMar-
HOCTUPOBATb UCTUHHO MONOXMUTESNbHLIE U UCTUHHO
oTpuuaTensHbie pesynbTartbhl. CUMTAETCA, YTO ya-
nuHeHue xoMnnekca QRS npoucxoauT B pesysb-
Tare 3ameaneHna npoBeAeHWs UMmnynbca BCnea-
CTBME MLIEMMU, TEM CAMbIM 3aAEPXKKN aKTUBaLUK
WLLIEMW3MPOBAHHOTO MMOKapAa W, TakuM obpa3om,
ABMAETCA BO3MOXHbIM MapKepoM ULLEMHH.

Hapsay C u3MeHeHuMeM ANUTENbHOCTU KOM-
nnexca QRS u3y4aoTCA M NPOrHOCTUYECKUE BO3-
MOXHOCTH MCNONbL30BAHWA TAKOro noxasarens, kax

aucnepcua QRS. [laHHbIA nokasaTtene onpeaens-
€TCA KaK MakCMManbLHan pasHuua Mexagy AnvTens-
HOCTbL10 KomnnekcoB QRS, naMepeHHan B 12 craH-
LaPTHbIX 3NeKTpokapAvorpaduyeckux 0TBeaeHUAX
Mnu B 3-x OPTOroHanbHLIX OTBEAEHUAX. B nutepa-
TYpPe XOpOLIO OCBELLEHbl BO3MOXHOCTW NpUMEHe-
HUA C AMArHOCTMYECKUMM LIENAMM TaKOro nokasa-
TenA, kak aucnepcust uHtepsana QT U MeHbLiee
BHMMaHue yaensetca aucnepcun QRS. Cuutaert-
CA, YTO AucnepcuA uHTepsana QT oTpaxxaer auc-
nepcuio penonapusauuM, Toraa Kak Aucnepeus
komnnekca QRS asnAeTca gucnepcuen genonsapu-
3aUmK, OTPAXAIOLWEN UIMEHEHUA BHYTPUKENyQou-
KOBOW NPOBOAUMOCTH.

BonbLiok MHTEPEC ANA paHHEW AMArHOCTUKM
3NEeKTPU4ECKOro  peMoaenypoBaHuA  muokapaa
NpeacTasnser aHanuM3 He3HaYUTESbHbIX U3MEeHe-
HUW INEKTPUYECKON aKTUBHOCTU Cepaua OT uMkna K
uukny, No gaHHbim IKI™. Jta AnarHocTuyeckas me-
TOAWKA CPaBHWTENLHO HOBAA, TaKk KaK WU3MEHEHWs
SKI" oT uyukna Kk uyukny Henb3s onpeaenuTe MNpu
npocTtom Bu3ayanoHoM OJKl-aHanu3e, 4yTto crano
BO3MOXHbIM 6narogapsi NPUMEHEHWIO COBPEMEH-
Hbix MeTogoe aHanu3a 3KI ¢ ucnonb3oBaHWEM
KOMNbIOTEPHbIX TEXHOMNOrMM.

OG6bIMHO OLIEHKY SNEKTPUYECKOW anbTepHauuu
nposoanAT no 3anucu K™ B OPTOrOHanNbHbLIX OTBE-
AEHUAX NpU NpOBEAEHMM Y NALMEHTOB Harpy3ou-
HbiX Npo0 € yBennYyeHnem 4acToTbl cepaeyHbIX COo-
xpaweHuin 6onee 110 ynapos B MUHYTY.

Mpu OQHOBPEMEHHOM rpoBeAeHMM aHanuia
BENUYMHbLI anbTepHAUMN BHYTPU Pa3fiMyHbiX yda-
CTKOB anekTpokapauorpammsbi, T.e. QRS koMmnnek-
ca, cermenta ST # 3y6uya T Gbifio BLISBAGHO, YTO
HanboNbLWKNX 3HAYEHUW NPU HANUYUU SNEKTPUYE-
ckon HectabunbHOCTM MMOKapaa AOCTUraeT anb-
TepHauus cermeHTa ST u, ocobeHHo, 3ybua T. Uc-
XOA4R U3 CKA3aHHOro, MOXHO 3aKAIOYUTb, YTO aHa-
NU3 MUKPOBONbLTHOW anbTepHauuu 3ybua T v anu-
TensHoCTM QT-MHTepBana OT UMKNa K UUKNY — 3TO
HEWHBA3WBHLIE W NATOreHeTHYECKH 0BOCHOBaHHBIE
METOAbl ANArHOCTUKU HapylleHUW anexTpocdunano-
norn4yeckux CBOWCTB MMoKapAa.

Takum o6pasom, Mmeton ISKIT BP He pomxex
OrpaHMuYMBaTLCA TOSMBKO KOHCTaTauuew Hanuuus
NPU3HAKOB No3gHux noteHunanos: MMM wnu NIMK.
Bcneacreue BLICOKOW paspeluaiowiein cnocobHOCTH
Npy W3MEPEHUW INEKTPOKAPAUOCUIHAnNOB npea-
CTaBNAETCA BO3MOXHOCTb aHanuia napameTrpos,
KOTOpblE€ 3HAYUTENbHO AONOAHAIOT U PacLINPAIOT
cTaHgapTHoe npumeHeHne metoaa IKI" BP [3].

MOHUTOPUHT 3NEeKTPUHECKON aKTUBHOCTU MO3ra
ANA KOHTPONA rMy6uHbI aHecTe3nu

Takas 0cOoDEHHOCTL 3nekTposnuedanorpa-
MK, KaK BbICOKAs CTENEHb KOPPENALMN C YPOBHEM
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60ApcTBOBAaHNA U C LMPKYJIATOPHBLIM M MeTabonu-

yeckum Gnaronony4mem, cnocobHOCTL ynaBnueaTb

HapyLweHUA 3TOro Gnarononyuns ¢ MUHUManNbHbLIM

NaTeHTHbIM NEPUOAOM, T.€. A0 pa3BUTUS Heobpa-

TUMbIX W3MEHEHWUA, BO3MOXHOCTbL OBGHapyXeHus

cneumuHeckux u CKpbIThix PopM RaTonormm Mo3s-

ra, HEeWHBa3sMBHOCTb METOAA WU BO3MOXHOCTb MC-

nonL3oBaTh €ro y o6e3aBmKeHHbIX GONbHLIX U B

KOMaTO3HOM COCTOAHWM, NpuaHaHa Beccnophon. B

CBA3M C 3TUM ABMAETCA HEeOOXOAWUMLIM AanbHen-

liee BHeApeHne anekTpoaHuedanorpadum B ca-

MbIX pasfuuHbiX 00NacTaXx KNMHUYECKON Meawum-

Hbl U HeoBxoaumocTe Bonee LWMPOKOro UCNOMb30-

BaHMA AaHHbIX O AUHAMUKE U3IMEHEHHUA NOTEeHLMa-

nos Mo3ara.

Mcnonb3oBaHue MOHUTOPHOFO KOHTPONA MYyHK-
UMUA MO3ra ABMAETCA OA4HUMU U3 NYTEN TaKkoro BHe-
ApeHua anekTpoaHuedanorpacduu 8 Te obnacrtu,
rae ee ucnons3oBaHue ObiNoO elle He AOCTAaTOMHO
LLUIMPOKKM.

MOHUTOPUHT AEATENBHOCTM MO3ra — 3T0 npo-
ueaypa, 3aknioyaloLwancs B HeNnpepbIBHOW peruct-
paummn, M3MepeHnn W aHamnuae napameTpoB 3nek-
TPUYECKO akTMBHOCTW MO3ra ¢ Lenbio Habnioae-
HUA 3a ero COCTOSHMEM B peanbHOM BPEMEHM,
NpeacKasaHna AMHAMUKA ero M3MeHeHun, popmu-
pOBaHUR CUTHANOB NPEAYNPEXAEHUA NPU NPEBbi-
LUEHWUN 3a4aHHBIX UK ONpeAensieMbiX B peanbHOM
BpPEMEHW NOPOTOB, @ TaKKe ANA AOKYMEHTMPOBA-
HWUA »MU3HeaeATEeNbHOCTH Mo3ra. Moa MOHUTOPWH-
roM (hyHKUMOHUPOBAHUA MO3ra NoApasymeBaloT, B
nepBylo OYepeAb, HenpepbiBHLIV aHanuid whdop-
MaumMK, KOTOPYIO O COCTORHWUM MO3ra NauueHTa, Ko-
TOPYl0 AaeT MOHWTOPUHIOBAsA CUCTEMA perucrpa-
Lumn anexkTposHyedanorpammbl (331).

MOHWUTOPUHT  (DYHKLIMOHANbLHOTO  COCTOAHUSA
Mo3ra npeacrasnAeT coboW BaXKHYIO KIMUHHYECKYIO
npoueaypy, AAOWYI0 B Pe3yNbTaTe HEeUHBA3UBHLIX
n3MepeHur uHdopmaumnio o0 hbyHKLUMOHANLHOM CO-
CTOfHMM U paboTe Mo3ra, a TaK e O xapakTepu-
CTUKaX U3MEHEHNA COCTOSIHWMIA MO3ra BO BPEMEHMU.
CKOpOCTb M cTeneHb M3MEHEHUR MOIyT ObiTb Cy-
LECTBEHHLIMM NPOrHOCTUHECKUMU NPU3HaKaMu Co-
CTOAHMA NauMeHTa, Aasatb WHOpPMAUUIo AnA
OUEHKM ONWXaWLIMX W OTAANEHHbIX NepcnexTus,
MCNonbL308aThC ANA onpeaeneHun adexTMBHO-
CTN neYeHns u ObiTb OCHOBOW ANA NPUHATUA Bpa-
YOM KNMMHUHECKNX peLUEeHUN.

Tpebosanun k MOHUTOpaM PYHKUMUH MO3ra;

- [poctoTa U NErkocTs B MCNONbL30BAHAW CUC-
TeMbl perucrpauyuwu M BbiBOAA AAHHbLIX, KOTO-
pas MoXeT 06ecneunTb Bpaden HyXHbIMU ner-
KOMHTEPNPETUPYEMbIMU AAHHBIMMU.

-~ [lpu obpaboTke curHanoe NpPocToTa MCHONbL30-
BaHUSi CMCTEMbI AOMHKHA COYETATLCA C CIOX-
HOCTbLIO anropuTMOB MaTemartu4eckon obpa-

GOTKM AAHHbLIX U3MEPEeHUN, KOTOpble AOMKHbI
obecneunTb 3afaHHYl0 TOYHOCTbL M  HaAex-
HOCTb pe3ynbTaToB.

— CwurHan MOHMTOpa AEATENbHOCTU Mo3ra Aon-
XEH HanpsAMmylo oTpaxarts yHKLUMOHUpPOBaAHMWE
HEWpPOHOB MO3r8 M HE 3aBUCETb OT KOCBEHHbIX
cbakTopos.

— MoHutopuHrosasa cucrtema Ao0/mMKHA ObiTb He-
MHBA3WBHOMK M GesonacHon AnA GONbHOrO.

— BbixogHas undopmauma npo COCTOAHUE nauu-
€HTa, reHepupyema cucremon, aomkHa ObiTb
NPOCTOW ANA BOCNPUATUA W HenpepbiBHOW.
BbixogHO# curHan AaomkeH obecneunsatb
BO3MO)XHOCTb MPOBEAEHNSA CONOCTaBUMBbIX W3-
MEPEHUIA U CPaBHEHUA TEKyLWen 3anucu ¢ npe-
AblAYLIMMH.

- Cucrema aomkHa paboTtarb B aBTOMaTU4ECKOM
pexume » ve TpeboBaTb NOCTOAHHOTO NPUCYT-
CTBUA 0OCNY>XMBAIOLLEro nepcoHana. Afroputm
paboTbl CUCTEMbl AOSDKEH npeaycMmaTpuBaTb
BO3MOXHOCTb CMTHaNU3aumKu, KOTOpas onose-
Laet o BO3MOXHbIX cBosix B paboTe annapara
“Nu NporpamMHoro obecneyveHus.

OAHMM 13 NPUMEHEHUH MOHUTOPUHFE YHK-
LUMOHMPOBAHMA MO3ra, KOTopoe nonyumno GypHoe
pa3sBuTHe 3a nocnegHwe roabl, ABNAETCA KOHTPONb
3a NPOBEAEHMEM AHECTEe3UNU BO BPEMS Pa3fUYHbIX
onepauuOHHbIX BMELLATENLCTB.

OaHOM M3 3afad4 MOHMTOPWHra (PyHKUMOHAaNb-
HOrO COCTORHWA MO3ra ABNAETCA KOHTPONL 3a rhy-
6MHOAW Hapko3a nauueHTa npu XUPYPruyYecKux
BMeLuaTenbcTBax. MHTepec k 3ToM 3apadve o0y-
CNOBNEH CNOXHOCTLIO AUArHOCTUKU COCTORHUA na-
UueHTa B npouecce NposeaAeHWs aHecTeaun. He-
CMOTPA Ha BbICOKWA YpOBEHb OCHAaLLEeHWUSsI COBpe-
MEHHbIX OnepaLMOHHbIX, BPayY¥ aHecTe3nonoru
BbIHY>XA€Hbl B HACTOALLEee BPEeMSA OTCNexwmBaTb
rnyOWHY Hapk03a no COBOKYNHOCTH pPasfiyHbiX
HU3HEHHbIX MoKa3aTenen, Takux Kak: 3padKkoBbii
pecnekc, napaMeTpbl cepaeYHO-COCYAUCTON CHUC-
Temb! (NyNLC, apTepnanpHoe AasneHue, napamert-
pbl 3K, a Takke Ha OCHOBE aHanu3a AbiXxaTenb-
HOW aKTUBHOCTH U COCTaBa BbiAbIXaEMbIX ra3oB.

Mpn onpeaeneHun COCTORHMA nauueHTa no
pe3ynbTataMm HabniogeHWs COBOKYNHOCTM MOKa3a-
Teneh BEPOATHOCTb owwubku onpeaeneHus rnyou-
Hbl HapKO3a MHOTOKPATHO yBenwWuMBaeTca. 3TO
CBSi3aHO C TE€M, YTO AaHHbLIE KPUTEPUM 3aBUCAT OT
MHOXecTBa ¢haKkTopoB, BKMIOYas: NON, BO3pacT,
xapaxtep 3abonesaHun n BuA anecteTnka. Moaro-
My nepsooyepefHas 3afgada MOHWTOPHMHra riy6bu-
Hbl aHEeCTe3uu — HaxOXAEHWe €AUHOro KpUTepus
OUEHKW, KOTOPLIA cnabo 3asucuTt, NGO He 3aBucuT
BOBCE OT BbilUENEpeYUCneHHbLIX napaMeTpos. Ba-
pUaHTbl peLueHns AaHHOW npobnembl aKTUBHO
WUIYTCA BO MHOMUX CTpaHax mupa, HO BCex ux 06b-
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©IUHAET UCMONbL3OBAHWE CUrHASIOB 3NEKTPUYECKON
aKTMBHOCTU Mo3ra (O3f) B npouecce OUEHKU CO-
CTOSHUA nauneHta. Takoe NpeanouYTeHUe MOXKHO
00BACHUTL NPAMOW CBA3LIO PaboThl LEHTPanbHOM
HEepBHOW CUCTEMbI C COCTOSHUAMK «bOApCTBOBA-
HWe — COH» u cnaboi 3aBUCMMOCTbIO OT UHAMBU-
AyanbHbix 0CODEHHOCTEN Oprannama venosexka. Ha
CEerogHALLHUA AEeHb BEAYTCR MCCneaoBaHWs B Ha-
fpaBNeHUn nNPUMEHEHUA ANA pelleHuns 3agaq
OLUEHKM COCTOSHWMA nauMeHTa BO BpPEMS Hapko3a
MHOTMX MaTremaTuueckux Metonos 06paboTku M
aHanusa 33T [6].

OaHuM M3 Haubonee pacnpacTpaHeHHbIX Me-
TOAOB ABMNAETCA nNpUMEHeHue OBucnekTpanbHOro
aHanu3a Q3. AHanu3 npeacraenseT cobon MHo-
roatanHoe npeobpa3oBaHWe HECKONbKUX KaHanos
anekTpoaHuedanorpammbl, KOTOpas CHUMAETCA C
NOGHbIX y4acTKoB ronosbi. Taxke WCNONb3OBaHWE
GucnekTpanbHOro MHAEKCa ANA MOHUTOPUHIa aHe-
CTe3Mn yMeHbLlaeT UCNonb3oBaHMEe aHecTeTHKOB
Ha 20 — 30 %, a TaKKe NOHWXAEeT YypOBEHbL CMEPT-
HOCTU NALUEHTOB NOCNE onepayuu.

Opyrum noaxonoM K nposegeHUio MOHUTOPUH-
ra rnyOuHbl Hapko3a SBRAETCSt UCNONb3OBaHWE
CNyX0BbIX Bbi3BaHHbIX noTteHuuanos Mpu aHanuse
BbI3BaHHbIX NOTEHLUMANOB MO3ra UCCNEeAyIoT u3me-
HeHUR GUO3NEKTPUUECKON aKTMBHOCTW MO3ra B OT-
BET Ha pa3nuuHblie CTUMYSbI. 10 TUNaMm uccneaye-
MbIX aHanu3aTopoB BLIAENAIOT CRYXOBbie, 3pH-
TeNbHbIE, COMATOCEHCOPHbIE BbI3BAHHbLIE NOTEH-
umanbl. MPUHRTO cunTaTb, YTO CTPYKTYpb! MO3ra,
KOTOpble YNPaBNAOT CO3HAaHUEM, AHATOMMWYECKH
TECHO CBfi3aHbl CO CTPYKTypamW, 3afenCTBOBaH-
HbiMW B (POPMUPOBaAHUN peakLun Ha 3BYKOBblE KO-
neGanun.

Taoke WMPOKO pacnpocTpaHeHbi MetToab! cop-
MWUPOBAHUSA MHTEIPATIbHOTO NOKA3aTens rnybuHb! Hap-
K03a Ha OCHOBE MHOronapameTpu4eckoro aHanusa
CMOHTaHHOW 3neKTpo3HuedanorpaMMel C UCMONL30-
BaHWEM YPOBHEW Q- U B-aKTUBHOCTH, UX pasHWULbI U
OTHOCUTENBHON BENMUYMHbLI YTHETEHWR PUTMA, C UC-
NOMNb30BaHUEM NPUHLMMOB HEYETKOW NOTMKW W HeR-
POHHbIX ceTed. Taike UCIONb3yloT W3MEHEHMA B
MOLLIHOCTH koneBaHunii B pa3HbIX 4acTsAX CNexkTpa, u3-
MEHEHUR B KOrEPEHTHOCTH, CUMMETPUN U CUHXPOHU-
3aumu pasHbix obnacreit Mo3ra, xapakTepucTUKu 3H-
TPONUK, a TaKkKe UIMEHEHWA B YTHETEHWU U aKTUBaLUU
POHTANBLHOW 4aCTW KOPbl MO3ra.

MepcnekTMBHLIM ABAAETCA UCNONb3OBaHWe Tex-
HOMOTWI BbLICOKOrO pa3peLleHNs Kak No amnnuTyae,
TaK ¥ NO YacToTe, YTO NO3BOMUT perucTpuposatb 60-
nee wmpokuit guanasox vacror ot 0.1 ao 1000 Iu,
Bbicoko4acToTHble konebaHua Gonblie NPOABAAIOTCA
BO BpeMsA 604pOro COCTOAHWA U NpKU NIEFKOM Hapko3e,
B TO BPEMS KaK MOLLUHOCTb HW3KOYaCTOTHbIX koneGa-
HWii BO3paCTaeT C Bo3pacTaHueM rnyGuHbI aHecTeuu.

HenHBa3MBHLI MOHNTOPUHI COOEPKAHUA [NI0-
KO3kl B KPOBM ‘

Pa3BuTue anekTpoHUMKW U NPOrpecc MesuLUH-
CKMX TEXHONOIMA NPUBEN K CO3AaHUI0 [OCTATOYHO
eddeKTUBHbIX CUCTEM KOHTPONR CcoAaepXaHUs
rNIOKO3bl U NOPTATMBHLIX FNMIOKOMETPOB, KOTOpbIE
nonyvaiwt BCe Oonbliee pacnpoCTPOHEHWe He
TonbkOo cpean GonbHbix AMabeToM ANA CaMOKOH-
TPONA YPOBHSA [MIOKO3bl B AOMALUHUX YCNOBUAX, HO
M BO BpayeOHON npakTuke, NONUKNMHUKAX U OTAe-
NeHUAX JSHAOKPUHONOrMM neyebHbiX 3aBefeHVNd.
HeoaHokpaTHO cneuyuanucrtamu no 3HAOKPUHOMO-
ramm OTMEYanoch, a TaKkke copMynuposaHo Ha-
LUMoHanbHbIMM AccouvauuMammu psiga CTpaH Mupa,
MHEHME, 4YTO NOPTATUBHbIE TNIOKOMETPbI MOryT
NPUMEHATCA ANR YCTAHOBNEHUA pakTa runeprnu-
KEMUK, TAXENOW rMNOrfAUKEMUU, a TaKkKe Ansa Mo-
HUTOPUHra coaepXaHus rMIoKo3bl B KPOBU nauyneH-
TOB C YCTAHOBSIEHHbIM AKArHo3oM «auaber». Cuc-
TEMbl KOHTPONA COAEpXaHUA T[fI0KO3bl B KPOBU
OPWEHTUPOBaHbI B ABYX HanpasfeHWAX UCNOMb30-
BaHWA: 1) NEPBUYHOE W KOHTPONbHOE ANAarHocru-
poBaHUE; 2) BbINOMHEHWE KaYECTBEHHOTO NEeYeHUs.

B pa3nnyHbiX UCTOMHMKAX NOAYEPKUBAETCA ak-
TyanbHOCTb CO34aHUA TOUHbIX, KOMNAKTHLIX WU Ae-
WeBbiIX HEWHBA3UBHbLIX WHAMBWAYaNbHbIX nNpu6o-
pOB KOHTPONA COAEPXaHWA TMIOKO3bl B Kposu. B
HacTosiLuee Bpems MHOrMMM bupMaMu W opraHu-
3alUAMK BeAyTCH HayyHble UCCNER0BaHUA NO CO3-
AAHVIO HOBbLIX W pa3BUTUIO W3BECTHbIX METOAOB
U3MEpEeHUA TNI0KO3bl B LENbHOW KPOBW, KOTOpbi€
Mornu 6bl HAWTK BHEAPEHWE Ha NpaKTUKE.

MepBUYHOE U KOHTPONBLHOE AWArHOCTUpOBaHWe
auvabeta OObMHO OCYWECTBNAETCA 3TanOHHbIMU
naGopaTtopHbiMU CpeACTBAMM, A Take CTauuoHap-
HbIMU TOYHbIMU NPUGOPAMU MOHUTOPUHIA TMIOKO3bI.
YnpasneHue npoueccoM neyexus avabeta ocylue-
CTBASIETCA C NMOMOLLbIO CTaUUOHAPHBLIX MOHUTOPUH-
roBbIX CUCTEM UMW CaMUM GOMbHBIM NO pesynbTa-
TaM W3MEPEHMA YPOBHA COAEPXAHWUA rMIOKO3bi NOp-
TaTMBHbIMM  MaNOMHBA3MBHbLIMU  FMIOKOMETPAMMU.
MpoGnemMbl MOryT BO3HUKaTb ABYX BUAOB: NEpBble-
CBA3aHbIE C TOYHOCTbLIO M3MEPEHWIA TNIOKO3bl, 3aBU-
CALLEN B CBOIO O4MEepeAb OT METOAA U3MEPEHUs W
kayecTBa kanubposku; BTOpble- BapnabGenbHOCTbIO
JAaHHbIX KOHLEHTpauuK rniokosbl 8 kposu. Mocnea-
HWE 3aBUCAT OT UCTOYHWMKA Npobbi (aprepuanbpHas,
BEHO3Ha® UMW KanunnsapHaa KpoBb), BPEMEHH, Be-
NMYUHBL M MECTa B3ATUA NpOoObl; HaNM4UA BELECTB,
MELLIAIoLIMX NPOBEAEHUIO aHanuaa.

B ocHoBe paboTbl BCEX CPEACTB M3MEPEHKA,
KOHTPONA N MOHWTOPWHIA KOHUEHTPaLMUW rnioKo3bl
B KPOBW MOXET GbITh TOT UNWU UHOW METOA U3Mepe-
Hus. Mo cnocoby Nony4YeHUA U3MEPUTENLHOW WH-
¢dopMauuu pa3nuyaloT NpAMbie U KOCBEHHbIE Me-
ToAbl. MpAMbiE METOAbI OCHOBaHbI Ha MCNONbL30-
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BaHWU CBOWCTB rNIOKO3bl HENOCPEACTBEHHO UMM
npu B3auUMOAEACTBMM C ApPYrMMU BELIECTBamu.
KocBeHHble MeToabl OCHOBaHbI Ha KOPPENsALMOH-
HOW CBA3M APYrux nokasarenex opraHu3ma u4eno-
BEKa C ypPOBHEM rfIOKO3bl, HAanpumep TemnepaTypa
KpOBW, OTTEKAIOLLEA OT MO3ra, KOMIeKCHas npo-
BOAMMOCTb Tena 4enoseka, NynLcosas BOMHAa, aH-
TuTena k Geto-kneTkaMm OCTpoBKOB JlaHkacTepa B
XUpOBbIX KneTkax. MocKkoNbKy KOCBEHHbIE M3Mepe-
HUA FNIOKO3bl MOABEPXKEHDbI TAKXKE BANAHUIO APYrUX
(aKkTopoB, TO TakMe MeEeToAbl, OYEeBUAHO, MOryT
ObiTb  MCNONbL30BaHbI TONLKO NPU  KOMMSEKCHOM
y4yeTe MHOXeCTBa WHAUBMAYyasnbHbIX CBOWCTB Op-
raHmama KOHKpeTHoro 4enoseka. lMpeumyuwecrsa
NoONAPMMETPUYECKUX METOA0B COCTOUT B MCNONb-
30BaHWUK LUMPOKOAOCTYNHBLIX UCTOYHUKOB BUANMOIO
CBETa, KOTOpble AAalT BO3MOXHOCTbL NPOBOAUTL
OMbiTb! C NPUEMNEMBIMU ANWHAMU NYTU B BOAHbLIX
pacrteopax M WCNONbL30BaTb MWHUATIOPU3OBAHbLIE
ONTNYECKNE KOMMOHEHTbI.

B uenom cywecrsyet MHOro METOA0B aHanu3a
coaepaHuA rnioKo3bt B KpOBKU. NSl UHBA3UBHBLIX U
ManoOWHBA3MBHLIX TEXHONOrMW NPOUCXOAUT YCO-
BEPLIEHCTBOBAHWE anapaTHbiX CPeACTB HA OCHOBE
rNIOKO300KCHAA3HOTO MeToaa. HeuHBa3uBHble Me-
TOAbl Pa3BUBAIOTCA HA OCHOBE BOMHOBbLIX TEXHONO-
rMA, TaKk Kak OHW B Hanbonbilel CTENeHW Y4YuTbl-
BaIOT 0CODEHHOCTH MONEKYNSAPHOro CTPOEHUSR FNio-
KO3bl. OObIYHO M3MEPEHWA TMIOKO3bl OCYLLECTBNS-
10T B TOM AWana3oHe, rae MOXHO NONyYuTb Hau-
Gonbiuee BNUAHME FAIOKO3bI HA CYMMAapHbIA Cur-
Han. CornacHo Moaenu, ato MoryT BbiTb He obnac-
TW NOTNOLLEHUA FNIOKO3bl, @ T 4YacCTOTbl, rAe CyMm-
MapHOe NOrnoweHne KOXu U BOAbl ABNAETCA Hau-
MEeHbWHUM. Ha 3TUX 4aCcToTax M3MEHEHWEe KOHLeH-
Tpauun rMOKO3bl B 3HAYUTENLHOW CTENeHM u3me-
HA€T ONTUYECKUW BbIXOAHOW CUrHan, a AaTymnk
MMeeT HaWBbICLLYIO pa3petuatoLlylo cCNOCOBHOCTL.

PaspabotaHbl Takke MeToabl, NO3BOMAOLME
BbiAENATL CUrHarm, NPONOPLUMUOHANbHbIA COAEPXAHUIO
rMIOKO3bl B KPOBU W NPAKTU4ECKN NOMHOCTLIO Noaas-
NATL cUrHanbl APYrMx COCTaBNAKLWMX KpoBU. Takue
METOAbI OTHOCATCS K METoAam «OMTUMAarbHOW»
dunLTPaLMM U peanu3yloTcsl C NOMOLLBIO TEXHOSO-
MW BbLICOKOTO paspetueHus. Mpu 3TOM BCe u3Mepe-
HUA BLINOMHSAKOTCA B OAHOM CNEKTpanbHOM Auanaso-
HEe W UX peanu3auus MOXeET OCYLUECTBNSATLCA C NO-
MOLLbIO NA3€PHbIX UCTOYHUKOB M3nydYeHus [7].

ABTOpb! BblpaxawT 6narogapHOCTb KOMMAaHUK
«HOTAC» [8] 3a MHOroOnETHIO NOAAEPXKY UCCreno-
BaHMM B 06nacTtu HeMHBA3MBHLIX TEXHONOTWA AWar-
HOCTUKU COCTORHUS! OpraHu3ama.

BbiBOAbI

MpuBeaeHbl OCHOBHbIE MOMOXEHUA MOHMUTO-
puHra GUOMEAULMHCKMX CUTHANOB U U306paXeHun
AN aBTOMATM3UPOBAHHLIX KOMMSIEKCOB paHHeM
ONArHOCTUKN CepaeYHO-COCyaNCTOR M HEepPBHOM
cucreMm. BbipaboTaHbl noaAxoabl K NOCTPOEHMUIO U
peKkoMeHAaLMU K CUCTEMAM HEWHBA3UBHOIO MOHMU-
TOpPUHra COCTOSIHUA CepaAeYHO-COCYANCTON U Heps-
HOM CUCTEM, a TaKXe MOHUTOPWHra rnybuHbl Hap-
K033 U HEMHBA3NBHOMO MOHWTOPWHIA YPOBHA rNIO-
KO3bl B KPOBM, KOTOPbI€ MOTYT ObITb UCMOSb30BAHDI
NP1 NPOEKTMPOBAHWM MOHMTOPWUHIOBOW annapary-
Pbi LULMPOKOrO U CNeLnanbHOro NPUMEHEHUS,
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