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AKTYANbHUM 3AMUILAETLCA 3ABAAHHA PO3POOKKM MeToaiR awanisy remopeonoril, wo o8'€KTHBHG BIATBOPIOIOTDH
arperauifini d peonoriuHi BnactuBocTi Kpoei. TlosBa Gynb-AKOrC NPUHLKMNOBO HOBOMO METOAY 3aB/KIH O3HAYAEC
PO3WHPEHHA MOATHUBOCTEH AOCNIAHHKA Ta CTBOPEHHA NEPEeNyMOB AMA BUCBITAEHHA NpoGieMH 3 HOBOT CTOPOHH.
CyvacHi Memodu zemamonrczivnux docaioxcery docume pizomanimui. 3 $i3HYHUX BRacTHBOocTel KpPOBI BaKNHBe
MiarHOCTHYHE 3HAYSHHA MAc BU3HAYSHHS 1T MHTOMOT Baru, B'A3KOCTI M miBnakocTi 3roptadia [Tao R., Huang K., 2011;
Markandey M. Tripathi et al., 2014], a Takoxk peakuwii ocifaHHA epuTpouuTie. B OCHOBI peonoriyHuX BHUMIpIB ¥
MEOHLHHI NEKUTb CaMe BUMIPIOBAHHSA B'AZKOCTI KPORBI, AKa 3aJeKHTh Bifl: FreMaTOKPHTA, KOHUSHTpALIT 6inka B nnasmi,
WBHAKOCTI KPOBOTOKY Ta [HLW WX 30BHIWHIX (akTOpiB,

Ha nanuii yac nns nocnifkeHHA 3ropTaHHA KpoBi HEOOXiHO 3aCTOCOBYBATH BENMKY KiNbKiCTb AOpOrux

naGopaTOpHHX TECTIB, WO BUMATAIOTE TPUBANOTO Yacy.
INpote inuHoBauifina po3pobka puenux [Markandey M. Tripathi et al., 2014] 3 MaccauyceTckoi nikapHi 3arankHoro
npodinw npu FapBapocbkiii MeOHYHIH WKOAT ONTHYHOrO nNpHAALy 077 BHMIPIOBAHHA KMOUOBWX MapaMeTpie
KOarynauii Kpoei, MO3BONMUNIMNA OTPUMATH MaKCHMYM iHQopMauil B xoai naGopaTOpHOTre TECTYBaHHA, fKe MOWKHA
NPOBOIMTH [UBHAKG, NelieBo i OykBanbHo §ind nikka nauiedta. B ocHoBy npwiaay narna HoBatopcbka ines
pospoGmoeavie - MeTon nazepHoi cnekn-peonorii (laser speckle rheology).

[pu LLOMY BJACTHBOCT] KPOBI (TEKYUICTh, BAZKICTL, 30ATHICTL 10 KOATYJSUIT) AOCN iKY OTECA 33 ACNIOMOTOK
nazepa. B xoni nponywenero NAIEPHOMD MPOMEHA UEPES 3PAIOK YTBOPHTBESA CREKA-CTPYKTYPa (lH'reptbepeHmHHa
KapTHHA, WO BHXOAWTH Y PE3YNBTATI HAKNafeHHA (iHTepdepeHUi’T KOrepeHTHHX XBWIb, 3CYHYTHX OAWH BIAHOCHO
iHWore no ¢aszi abo HHTEHCMBHOCTI). 3pa3oK KPOBI NPOCBIYYIOTH JA3ePHUM NMPOMEHEM, MPH UBOMY KITITUHH KPOBI H,
30Kpema, TPOMBOLMTH PO3CilOITL CBITNO, POPMYIOUH CTIEK.

¥ kpoBi 31 3BHUAHHMMH NIOKA3HHKAMH 3TOPTAHHA 00'€KTH, L0 PO3CIKOOTL CRITIO, NEPEMilIAOTHCA BUTbHO. Y
KpOBi 3 NIABULEHHUMH MOKA3HUKAMH B'AZKOCT, 3 BHCOKOK KOHUEHTpaLiew $IOpuHOreHy pPyxX KIITHH KpOBI
CMOBIIbHEHHIH, OOMEXeHHHH, WO 3MEHWYE MEPEeXTiHHA cnewia B nopIBHﬂHHI 31 Cneknom 3BHYUAHOT KpoBI. l'[pu
HAAHHI HEBIAKAAAHOT AOMOMOrH HOBHH METOA AO3BONSE PO3PAXYBATH, CKIIBKH HEOOXIAHO KPOBI AN NEPenUBaHHs i
AKHH THN KOMMNOHEHTIB KpoBi Ginblue HeoOXinHUI Ha naHWi MomeHT. Tako®x Nikapi MOXYTh 3pOOUTH BHCHOBOK Mpo
HEOOXIIHICTE 3ACTOCYBAHHA AHTHKOATYJIAHTIB.

Y ueit yac GaraTe MOCTIAHHKIE NPUAINAOTE BENMHKY YBAry BHBYEHHIO PeONOTiYHHX BRAcTHBOCTel Kkpoei Ha
piBHI Mikpounpkynauil [Wilson P.W.F., Grandy $.M., 2003; MNMetpouenxo E. M., 2009; lllunos A.M., MensHuuk M.B.,
2005], axi puzHAuaOTLCA 1T arperauifinuMu xapaktepuctikami [[Typno H. B. u ap., 2005], Ha arperauilo epHTPOLIMTIB
BMJIMBAIOTL IMYHOTJIOOYNIHHW BCIX KNACIB, iIMYHHI KOMIMIEKCH H KOMTMOHEHTH KOMIUIEMEHTY, 110 MOJKE BidirpapBaTH
ICTOTHY PONib ¥ XBOPUX GPOHXIANBHOI ACTMOLD.

Ha »xafib, HAKOMWUEHI THAHHA B WiH 06NacTi He OAEPMANH NOKH IO HANIEKHOTD 3aCTOCYBAHHA B NPAKTHYHIH
NiANBHOCTI Mikapa uepes BIACYTHICThL HAAifHHX | HOCTYMHHX MeToAiB AiarHOCTUKH. BHacnigok B3aeMO3B™M3KY Mix
arperauifiHoK 3NATHICTHY EPHTPOLMTIE | B'AIKICTIO KPOBI ANA OWIHKH PECNOriYHAX BNACTHBOCTEH KPOBI HEOOXiaHU
KOMTINEKCHHUH aHanmi3 UHX MoKasHWKIB. PazoM i3 UMM, Ha CBONOAHILIHIA NeHb BHKOPUCTAHHA Pi3HUX METOMIB
BH3HAYSHHA IEeMOPEOIIONIYHHX NapamMeTpiB He A03BONAE 3HAHTH CTAHIAPTH KUIBKICHOrO KOHTPOMO, WO HeoOXiaHo ans
KIHIYHOT NpakTHKH. OTiKe OUeBHAHO, L0 CTBOPEHHA KOHKYPETHO3JATHHX Ta THHOBALIfHMX NpUNaniB BHCOKOT AKOCTI
Ta 3 BeIUKUM cnekTpom ¢YyHKUIOHATBHAX MOMXJIMBOCTEH € aKTYallbHAM 3aBAAHHAM CYYaCHOTO MEIAMYHOro
npuNanodynyBanns,

Ieanuyk M. A.
NMOBY A0BA EKCNEPTHHUX MEAHYHWUX NMPOTHOCTHYHHUX CHCTEM 3 BUKOPUCTAHHAM
AIATPAMH BOPOHOI'O
Kadedpa 6ionoziunoi ¢risuru ma meduunol inghopsamury
ByKoaunCoKUl 0epXUCAGHUT MeQUH U VHIGEPCUMEN

Hexaii B esrninoBoMy mpoctopi R” 3a1aHo ABi MHOXKHHU TouoK A Ta B. MuoxvHa A4 - HaBYanbHa BUGIpKa, WO
CKIIAAETHCA 3 XBOPHX 3 BAKKHM rmepeliroM 3aXBOPIOBAHHA, IO BHBYAETBCA, MHOKWHA B - XBOPi 3 NIerkuM nepediroM
3aXBOPIOBAHHSA, JINs KOKHOrO XBOPOro BIAOMO 22 03HAK — PAKTOPIB, WO BNJIMBAIOTL HA BAKKICTE HOTO CTAHY,

HeoGxinHo po3aiiuTH npoctip R” Ha NBa MIBNPOCTOPH R (XBOPI 3 BAKKHM MepediroMm 3axXeoploBaHHA) Ta Ry
(xBopi 3 Nerkum nepediroM 3axBopioBaHHA} Tak, WS ANnA OyAb AKOT TOUKH X 3 nNpocTopy R BH3HAUMTH 1T HaNeKHICTh
A0 OJHOrO 3 NIBMPOCTOPIB 3 HANEPSL 3AAaHAM PIBHEM 3HAUYLLOCTI . [TpaBunsHicTs N0y A0 BAHOT eKCNEPTHOT CHCTEM K
nepesipaTHMeMo 3a KOHTponbHOW BHOIpKorO Z. Po3s’d3aTh 3anauy HeoOXiaHO Tak, 1100 MPH BUKOPHCTaHHI AKOMOTA
MEHLIOT KINIbKOCTI O3HAK OTPUMATH HARGLIbILY Mlpy NpPagaonoAioHOCTI noﬁy}losaﬂm SKCNEPTHOT CHCTEM N,

Jna po3p’azaHHA nocrtaBneHol 3ajadi O6yaeMo BHUKOPHCTOBYBATH jgiarpaMu Bopodoro {(®.Ilpenapara,
M.1leiimoc, 1989 p.). O6’ennaemo MHoxuHH 4 Ta 8 nobyayemo ana o6 enHanoi MHOkHHW D niarpamy Bopodoro.
PosrnaHemo nesky Touky &, 3 MHOMHH D. He BTpaualouu 3aranbHoCT MipKyBaHb, NPUIYCTHMO, L0 TOMKA o
Hanexuts MHOKHUHI 4. TlosHauumo V; - GaratokyTHUk Boponoro nia toukn o, Toukun, ana AKHX GaraTOKyTHHUKH
BOpoHOTO MaloTh CyMidkHI rpaHi 3 faraTokyTHHKOM V, 6yneMo Ha3NBaTH HARONMAKUHME CYCiTaMK TOUKH o).

Jna GaraTokyTHuka Boponoro V, icHY1OTb HACTYMHI MOMKNHBOCTI:

1) Bei nali@mokui cyciam Touku o Hanexats MHOxuUHI A, B uboMy BUNAnky Touka ¢ € BHYTPILIHBOK AN
MHOMKHHH A.

2} Bci HaliGnimkui cycion TOYKM d; HanekaTh MHOMKHHI B, B uboMy BHOamKy Touka o € MpoMaxoM OJs
MHOKHHH 4.
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3)  Cepea HalOAHKYKX CYCIAIB TOUKH &) € TAKI, WO HANEKATL MHOXHHI A4 T4 TAKI, IO HANEKATE MHOXKHHI B,
[Mpy uboMy TOUKA o, MOkKe GYTH KpalHbOK TOUKOK MHOKMHM 4 aGo pazoM 3 onHuM (abo Aekinbkoma) ceoiMU
cycigamu GyTH NpoMaxoM MHOKUHNA A.

Bynemo BBaxaTH TOUKY d, KpalfiHbOK TOUKOIO MHOKHHH 4, AKUIO BiA TOMKH ¢ N0 OyAb-IKol BHYTPILLIHLOT
TOYKH MHOXKHHH A ICHYE LINAX, 110 NPOXOIHTL JTULIE Yepe3 TOYKHW MHOXKHHH A. B NpOoTUBHOMY BHOAAKY BBAXKATHMEMO
TOYKY d, NPOMAXOM MHOXKUHN A.

BinkHHEeMO TOUKH-MpOMAaXH MHOMXHHH A (XBOpi 3 BaXKKHM nepeGiroM 3axXBOpPIOBAHHA) Ta 3HOBY NoGynyeMo
aiarpamy Boponoro. Onepixana aiarpama Boponoro posdueae npoctip R” wa gga nienpoctopu: R, - XBOPI 3 BAKKHM
nepediroM Ta Ry - XBopi 3 1erkumM nepedirom. JIna KOHTPONBHOT BUSIPKN Z XBOPHX, LIO NONAJAKTh B GaraToOKyTHUK
BopoHoro, Wo BiANOBiAaE TOULI 3 MHOXKHHH A, BITHOCHMO 10 BAXKKHX XBOPUX, a TUX, WO NOMAAAOTL B GaraTOKY THHK
BOpPOHOro TOYKH 3 MHOMHHH B, BITHOCHMO [0 NErkHx XBOpHX.

BrnopaokyemMo 03HAKH 24 iX CHJIOK BIUIHBY HA HAABHICTb YCKIAOHeHbL Y XBOPHX Ta nodynyemo aiarpamu
BopoHoro and pisHUX po3MipHocTeli npocTopy. PO3B'93KoM nmocTaBneHol 3aaa4i Oyae Ta 3 eKCMepTHHX CHUCTEM, O NPH
HaiiMeH Wi po3MIPHOCTI NPOCTOPY 3aI0BONLHAE HANEpel 3a0aHiH piBeHb 3HAYYLUOCTI.

OnucaHa meToauka Gyna 3aCTOCOBAHA HAMHK  ANA  MOOENHOBAHHA HACTYMHUX EKCNEPTHUX MEeAHUYHNX
MPOTHOCTHYHKX CHCTEM: NPOTHO3Y BAHHA HAafgBHOCTI YCKNAaOHEHb ¥ XBOpUX Ha rocTpuii nankpeatt {12,5% Bunazkie
FMQAIArHOCTHKN AN KOHTpOﬂbHOl rpynu), NPOrHO3YBAHHA HAABHOCTI YCKNANHEHb Y XBOPHX, MPOOMEPOBAHHX 3
npuBeay XipypriyHoi naronorii opraHig 4epeBHOT NOPOXHUHW (16% NOMUNOK TiNOAIArHOCTUKW ANA KOHTPOJLHOT
TPYMH); BHBYEHHSN AHTPONOIOTIYHHX BiOMiHHOCTEH ¥y diByaT Ta wHakie eikom 17-20 pokie (15% nomunok ons
KOHTPONLHOT [Py MH).

Kaenikopcbkuii A.B,, Maxposa €.I,
OUIHKA TEMITEPATYPHHUX HATIPYXKXEHDb B MIKPOXOJOAHUJIbHUX NMPHCTPOAX AJ1A
PAJIOEJEKTPOHHOI ANAPATYPH
Kagheopa bionociunol ghistini ma Meduinol inopmamur
BVvrosuHCKUT OepICABHIE MEOUYRUT VHIGEDCUMEM

3abesncueHHs HOpManbHoi poboTH Npunanis Ta BY3NiB panioeneKTPoHHOI anapaTypy HEpPO3IPUBHO NOB’A32HO
i3 3a6e3neuennam HeedXiaAHNX YMOB X poboTh,

Lle, B neptuy uepry, TeMNepaTypHi YMOBU NpU AKHX 3a0e3neuyeThes HOpMaibHe yHKLIOHYBAHHA €lIEMEHTIB
Ta BY3NTIiB PAnioeNekTPOHHOT anapaTypH, 3aXHCT Bi NepenaniB THCKY OTOUYEOUOrO CEpefoBHUIA A TAKOK MEXAHIYHHX
BNAKBIE (BiOpaUili, cTpyci, nowTeexis Towe). [parHeHHs N0 3MeHLUEHHA PO3MIpiB anapaTypu, MiABHLUEHHA it
e(heKTHBHOCTI BUKJIWKAE 3pPOCTAHHA TENNOBHAINEHHA OKPEMHMH EJeMEHTaMH Ta BY37aMHu  PafioeneKTPOHHHX
npUCTpoiB. 3abe3nedeHHn BIAMOBIAHUX YMOB OXONOMKEHHA MpPU ULOMY TIOB’A3aHO i3 HeOOXIAHICTIO BUKOPHCTAHHA
NOCHThL FPOMI3AKHX MATEPIafloEMHHX OXONOMLKYKOUUX NMPHCTPOT. (KynepiB, BEHTHAATOPIB, TOLUO).

B ocTanHi pokn BCe Ginblue poO3NOBCIOMKEHHS OTPUMYIOTL MIKPOXONOAHIILHUKH, KOHCTPYKLIA AKkMX 6a3yeThen
Ha edekti [lenbThe. Taki TepMOENEKTPHYHI MOAYNI AAKOTh MOMUBICTL AUCTAHUIAHO BUMIpIOBATH TeMMNepaTypHUi
NOTIK, BHKOHYIOTE pOJIb MiKPOXONOOHIIBHUKIB, OXOJIOMKYBAYiE B €EKTPOHHHX cXemax, 3abe3neuyioTh HeodxinHwuii
eKCNAYATAWiFHHE TeMnepaTypHHI peskuM T3 HOPManbHY podoTy anapatypd. Y cBol Yepry npH nepenanax
TEeMISPaTyYP HA KOXKHOMY KacKadi TAKoro MpHCTPOK BHHHKAE NOABA OedopMaLiil B MaTepiani TepMOCISMEHTIB.

B poGoTi BHKNANSHO METOANKY OWIHKH BENHYMH TEMMEPATYPHHUX HANpPY:XeHb B 3aMekKHOCTI Bil MOMIIMBHX
KONMBaHbL Aiana3zoHiB, TeMMNEpPaTYPHHX 3HAYCHb, (i3HKO-MEXaHIYHUX XapaKTepHCTHK MaTepianiB, WO BXONAThH A0
CKNany KOHCTPYKUWIN, & TAKOX BPaXyBAHHA AOMYCKIE HA PO3MIPH Pi3HHX €NEMEHTIR,

PoarnanyTe TpH MOWIWBI BUMAAKW: a) PO3MIPH TEPMOENEMEHTA, A TAKCXK LIAPIB MNPHNOK 3HAXONHTBCA ¥
HOMIHANIBHHX 3HAYSHHAX Po3MIipiB; 6) NPH3MH TCPMOSNSMEHTIB BUTOTORMEHI HAa BEPXHiH MEXKi OOMYCKY Ha po3Mip, a
TOBUIMHA KOWKHOIO 3 LIAPIB MPHNCK NOPIBHIOE Pi3HHLI BIACTAHI MK TennonepexoaaMi Ta € MaKCHMAJbLHOK B Mexkax
OOMYCKY OOBKHHOK TEPMOSIEMEHTA; B) MPH3MAa TEPMOCIIEMEHTa BUTOTORNEHA HA HIDKHIH MEXK] JOMyCKy 11 AOBKHHH, a
TOBLUHHA LWAPIE NPHNOK ¥ LLOMY BHAAAKY € MAKCHMANTBHOKO T AOPIBHIOE PI3HULL Mi%K BIACTAHAMH TENNONEPEXONiB Ta
MIHIMaJIbHOK IOBMKHHOIO MPH3MU TEPMOENEMEHTA.

MurnTiok O.10.
®I13UYHI OCHOBH NPOTOYHOI ULUTOMETPH TA 11 3HAYEHHA AJA MEAHLUMWHHA 1 BIOJNOTIT
Kagedpa Hioaoeiurnor gizuxu ma meouunol ingopmaniucu
BYROBURCLIUEI OepICasrtili MeOUUHNUT YHigepCcUment

[IpoTouHa unTOMETPiA - METOA AOCNIKEHHS AHCMEPCHWX CEPEOOBHLL B PEKHMI MOWTYYHOTO AHATIZY
enemMeHTIB AMCnepcHOT (a3K 3a CUrHanaMu CBiTNOPO3CiFoBaHHA | GpnyopecueHuii.

OcHoea meToay noasrac & |) BUKOPHCTAHHI CcuCTEMH rAPO(OKYCYBAHHA, AKa 3a0€3neuye NPOXOMKEHHS
KIiTHH B nOToll NOOAMHUI; 2} ONpOMiHEHHI KJNITHHH RasepHUM BUTIPOMIHEOBAHHAM; 3) peecTpauil curHanis
CBITNOPO3CIIOBaHHA | (yopecUeHUIT Bil KOKHOT OKpeMo B3ATOT KNITHHH B KIITHHHIH cycnensii 31 weuakicTio zo 3000
KNiTHH B CeKyHAY.

@i3HYHI BNACTHBOCTI KNITHH MOXYTh O¥TH BUMIpAHI Ha Oynb-AKii okpemii HedapboBaHiil kniTHRI. KniTuHK
TAKOXK MOKYTE OyTH nomiueHi cneundivinmn SapeHHkamu, wo 3adapdoeyiote JHK, PHK ato Ginok, abo uinum
HaBopoM GNyopoxpoM-KOH'tOrOBAHHMX AHTHUTIN, CNPAMOBAHHX 00 MeMOPaHHWX | BHYTPILUHEOKNITHHHHX KOMIOHEHTIB
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