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bapanoscokuii /| M. AnapaTHO-IpOrpaMHUI KOMIUIEKC IJii MOHITOPHHIY Ta
yIpaBJliHHS TiIikeMiuHuM mpodinem. — KpanmidikaniiiHa HaykoBa mpans Ha IpaBax
PYKOITHUCY.

Huceprtariss Ha 3700yTTS HAYKOBOTO CTYNEHs KaHAWJaTa TEXHIYHUX HAyK
(moktopa dinocodii) 3a cnerianpHicTio 05.11.17 — «biosoriydi Ta MeIUYHI TPUIIAIH
1 cucteMu» — BiHHUIIbKUI HalllOHAJIBHUN TEXHIYHUN yHIBepcuTeT, Binnuug, 2018.

OcHOBY MITY4HOI MiINITYHKOBOI 3a7103U CKJIajlae 010KiOepHETUYHA KOHIIEIIIis
anapaTHO-IPOrPaMHOI0 KOMIUIEKCY MOHITOPUHTY Ta YOPABIIHHS TJIKEMIYHUM
npodinem, IS IKOTO XapakTepHi Tpu 0a30BHX nepeayMoBu. [lepina nomsrae B Tomy,
110 MPOIIEC 3MIHU TJIIKEMIYHOTO MPOQUII0 € TaKUM, SKUH CaMOPETYIIOETHCS TUTBKH B
pEeXUMI HOPMHU OCOOJMBUX TMOKa3HUKIB mporecy. [Ipu Buxosi 3a Mexi HOPMH BiH
CTa€ HEperyJbOBaHWM, HeNepedayeHUM 1 HENpPOrHO3yEMUM Ta MOTpedye
30BHIIIHBOTO YIPaBIIHHS [JIs MOBEpHEHHsA #oro g0 HopMmu. [Ipyra mepemymoBa
moJisira€ B TOMY, IO TPaJMIliiHA I1HCYJIIHOTeparmis 3A1MCHIOE (DYHKIT IITYYHOTO
peryisTopa, SKHH MiAKII0YAEThCS MapaiebHO MPUPOTHOMY 1 BUIIpABIE Ie(peKTH
opra"izmy. Oco06o0r0, M0 TpHiiMae pilIeHHS M[IOAO0 YHPaBIIHHSA TJIIKEMIYHUM
npodizemM XBOPOro, € JiKap, AKui 3A1HCHIOE HOTO, OTPUMYIOYH BIATOBIIHI JaHHI TIPO
rimkeMiro. I HapemTi, TPEThOIO MEePeIyMOBOIO, SIKa BiIPI3HSAE anapaTHO-TIPOTPaMHHI
KOMITJIEKC JJIS MOHITOPUHTY Ta YIPABIIHHS TIIKEMIYHUM TpodiseM Big MTy4HOT
O0cTa KIITHHU, € HASBHICTh OIOMEIMYHOTO 3BOPOTHOTO 3B’SI3KY, SKHHW BHUKOHYE
GYHKITIT KOHTPOJIIO 32 PEAKIIEI0 OpraHi3My XBOPOTr'0 Ha IHCYJIIHOTEpamito 1 ¢hopmye
MPOTIO3HUIIIT 1 peKOMEHAAIT T KOPUTYBAHHA 1 MIATPUMKH PIBHS IIYKPY B KPOBi B
HopMi. Kpim Toro, mpu AiarHOCTyBaHHI 1 JIIKyBaHHI XBOPOTO Ha IIYKPOBOTO fiadeTy I
TUIY, pa3oM 13 OPSIMUMH O3HaKaMU XBOPOOW, BHMHHUKAE 3a/ada TMCUXOJIOTTYHOTO
XapakTepy, fKa Ma€ CYTTEBHH BIUIMB Ha 3arajbHy €()EeKTUBHICTHh JIKyBaHHA 1
notpebye sK MIHIMYM, i (OpPMYyBaHHS Ta OLIHIOBAHHS, a $K MaKCUMyM —
po3po0JIeHHs 3aX0A1B 13ac001B JyIs ii po3B’sA3Ky. SIK mpaBuio, yci iCHyIOU1 pUIaau 1

CUCTEMH BUKOPUCTOBYIOTh HEIHBA3WBHI METOAM BU3HAYEHHS LIYKPY B KpOBIi, NpuU
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AKUX 3aCTOCOBYIOTH TUIBKHM OJIMH CIIOCIO OTpUMaHHs 1H(OopMalli npo Gpi3uyHI ABUILA,
K1 KOpEJIOITh 3 TJIOKO3010 KPOBI. AJie MpakTUKa JoBeNa, 1o Ii€i iHdopMmarii
HEJOCTaTHbO, OCKUTBKM HE 3aBXKJIU BPaXOBYETHCS BIUIMB 30BHIIIHBOTO CEPEIOBHUINA
Ta IHIIUX HernepeadayeHnX (akTopis, K MOB’sI3aH1 HE 3 KOHIEHTPALIEO TJII0OKO3H, a
3 IHIIMMHU NpUYUHaMu. PimieHHs npoOieMu mosdrae B OJHOYACHOMY 3aCTOCYBaHHI
IBOX 1 OuIblIE METOMIB, SIKI MalOTh PI3HI NPUHLMIK peecTpaiii Ta oOpoOiIeHHs
NEpPBUHHUX CHUTHaliB. B gucepramiifHii poOOTI Uisi IBOTO 3ampONOHOBAHO
KOMOIHAIII0 TPhOX METOJIB, 1 BIAMOBIIHO, 3aCTOCYBaHHS TpPbOX JaBaydiB IYKPY
(T110KO03M) B KPOBI, SIKI MalOTh PI3H1 MPUHIIUIHN PEECTpPALlii Ta MPUPOY TOXOIXKEHHS.

Po6ora BukoOHyBasmach Ha Kadeapi OloMeAUMYHOI 1HXeHepii BiHHMIIBKOTO
HAI[I0HAJLHOT'O TEXHIYHOTO YHIBEPCUTETY BIJAIMOBITHO JI0 TJIaHIB HAYKOBO-TOCTITHUX
1 JIOCHIIHO-KOHCTPYKTOPCBKHX  POOIT B  paMKax JepKOIOJKETHOI  TeMHU
«Inopmariiina TeXHOJIOrISI HU3BKO IHTEHCHUBHOI CBITJIOBOT CTUMYIISAIIT 1 KOPEKIii
dbyHKITIOHAIBHOTO CcTaHy BOsKIB 30poiHux Cun Ykpainm» (Ne mepx. peectpariii
01170000572), ne aBTOp NpuiiMaB y4acTh sIK BAKOHABEIIb.

HayxoBi nmosio>xeHHsl, ofiep»xaHi 0COOMCTO AUCEPTAaHTOM, Ta X HOBH3HA!

1. Bnepme — po3poOieHo  MeTOJ  BU3HAUEHHS  ICHUXOJOTTYHOTO
nepcoHi()iIKOBAHOTO CTaHy TMaIlieHTa, sSK OOOB’SI3KOBO1 CKJIAJ0BOI JIiKYBaJIBHO-
TIarHOCTUYHOTO TIpoliecy BaxkkoxBopux Ha [IJ] I Tumy, nmpencraBieHoi CTPYKTYpHO-
(YHKITIOHAJIPHOIO ~ B3a€EMOJIEI0  TICHXOJOra 3  OCOOHMCTICHOK  MOTHBAIIMHO-
CMHUCJIOBOIO c(epor0 MaIfi€eHTa, 1 BH3HAYAEMOI 3a KpPUTEpiEM, SKUH BimoOpaxkae
0COOJIMBOCTI €MOILIIHHOTO PEryJIlOBaHHS COMAaTHUYHOTO CTaHy XBOPOIO IUISIXOM
OIIHIOBaHHA MOT0 TeEPCOHIPIKOBAHOTO pearyBaHHS Ha XBOpPOOy Ta KpUTEpieEM
00’ €KTUBHOI'O BU3HAUEHHS IIOTOYHOT'O TICUXOJIOTTYHOTO CTaHy Malli€HTa.

2. Bnepme 3amponmoHoBaHO KOMOIHOBaHMM METOJI MOHITOPHHTY 1
BU3HAYECHHS PIBHS TJIIOKO3M B KPOBI1 JIFOJWHU, IPEICTABICHUN CYKYNHICTIO METOMAIB
BU3HAYECHHS PIBHA TJIIOKO3M Y TOBITPl, 1[0 BUAMXA€ MAI[IEHT, METOAY OIIHIOBaHHS
E€MOIIMHOr0 CTpecy 3a mapamerpamu (HOTOIIIETU3MOrpaMu 1 METONY MOA10HOCTI
dbopmu doTorIeTU3MOrpaMU 3pa3KOBUM I1a0JI0HAM, SKHI ITOBHICTIO BIAMOBIJIAE

KpUTEpII0 HEIHBAa3UMBHOCTI, 30epiralouv HEPYHHIBHICTh WIKIPHOTO TOKPOBY 1
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MPEACTABICHNUN, IHTEPAKTUBHUM IPOLIECOM OLIIHIOBaHHA (1310J0TTYHUX MapameTpiB
TIIIKEMIYHOTO MpoQuito, o 3ade3neuye Oe3nepepBHUN MOHITOPUHI Ta YIpPaBIIHHS
[IIIKEMIYHUM TpodijieM XBOPOTO.

3. Y0CKOHAJIGHO MaTeMaTH4YHYy MOJENb TMpOIeCYy MOHITOPUHTY Ta
YIPaBIiHHS TIIKEMIYHUM Mpo@dineM XBOporo Ha mykpoBui aiader I Tumy B yacTuHI
MiHIMI3aI[li 4acoBOi 3aTPUMKH HAJXOJKEHHSI CUTHAJIy MNpO 3MIHM J03U 1HCYJiHA
3 5 — 15 xBunuH 10 3 — 4 XBWIMH IUISIXOM HEMEPEPBHOTO KOHTPOJIO IMOKA3HUKIB
OioceHcopa TIIFOKO3W B MOHITOPMHTOBOMY PEXHMI Ta KOPETYBaHHSIM PiBHS TJTIOKO3HU
B KpOBI MICIS NpUHOMY 1K1, (pI3MYHMX HaABaHTaXeHb ab0 MiJ Yac XBOPOOH, IO
JO3BOJIMJIO BU3HAYATH 1 3IHCHIOBATH TOJady iHCYJiHOBOIO TMOMIIOI0 MajHX, ajie
4acTUX J103 1HCYIIHA 1 3a0e3meunsio epeKTUBHY MIATPUMKY KOHIICHTpAIIli TJTFOKO3U B
KPOB1 XBOPOTO B Jlana3zoHi «HOPMU» HA MPOTs31 TPUBAJIOTO Yacy.

4. YIOCKOHAJIGHO  TUIAXOM  3aCTOCYBaHHS ~ MaTeMaTHYHOI  MOJei
MaTeMaTHYHOI MOJIEII MOHITOPHHTY Ta YMPAaBIIHHS TIIKEMIYHUM mpodinem, mporec
OIIHIOBaHHS BIJIMIHHOCTEH MDK mapameTpaMu A (BU3HAYa€e KUIBKICTh TJIIOKO3H,
yruiizosanoi B 1 OJ] incyniny) i # (BimoOpaskae BUBOJ TIIIOKO3M 4Yepe3 HUPKU MPU
NEPEBUIIIEHH] KPUTUYHOTO PIBHS), SKUH BUSBUB  BIJACYTHICTb 3HAYUMHUX
PO30DKHOCTEH, IO MIATBEPAWIO 1H(POPMATUBHICTh TIIBKH OJIHOTO 3HAYUMOIO
napamMerpy & (J4yTIOWBICT 10 TJIOKO3W), SKUH BIJIMOBITA€ PIBHIO TJIIOKO3U 1
BHU3HAYA€E IIBUIKICT, BHUPOOJICHHS IHCYJIIHY B MEXKaX BCTAHOBJICHOTO JIialla30HY
HOPMH, 1110 maTBepKye aiarao3 L I tumy.

OOGrpyHTYBaHHS 1 JOCTOBIPHICTh HAyKOBHUX IIOJOKCHb, BHCHOBKIB 1
pEeKOMEHJAIii Ta JOCTOBIPHICTH PE3YNbTATIB  JOCHIHKEHb 3a0e3MeuyeThCs
KOPEKTHUM BHKOPHUCTAHHAM MaTeMaTHYHUX MOJENeH, iX YCIHIIIHOIO amapaTHO-
MPOTPAMHOIO peaizaIfi€ro Ta MATBEPIKYETHCS 301KHICTIO PE3yIbTaTiB TEOPETUUHUX
Ta EKCIePUMEHTATBHUX JOCTIKEHb, B TOMY YHCIi 1 pO3pOOJEHOr0 amapaTHo-
MPOTrPAMHOTO KOMILICKCY.

[IpakTyHe 3HaYEHHSI OTPUMAHUX PE3yJIbTATIB:

1. Amnaniz TEeXHIYHOro pIBHS Cy4YaCHUX amapaTHO-IPOrpaMHUX 3acoOiB 1

CUCTEM JIJIsI KOHTPOJIIO Ta YMPABIIHHS TIIKEMIYHUM Tpodinem xBopux Ha I{J] 1-ro
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TUIY MIATBEPAUB HEJOCKOHATICTh ICHYIOUMX 3aCO0IB 1 CHUCTEM Jii MPOBEICHHS
HEMEPEPBHOIO MOHITOPUHTY KOHTPOJIO PIBHA LYKPY B peaJbHOMY 4Yacli Ta
YIOPABIIIHHS TIIKEMIYHUM MpodiieM 3 3aTpUMKOI0 MOro 3MiH B Mexax 5 — 15xB, 1o
3YMOBIIEHO BIJICYTHICTIO MaTEeMaTHYHUX MOJelied Ta aBTOMAaTHYHOTO 3BOPOTHOTO
3B’SI3KY «TJIIOKO3a-1HCYJIHY, IKUH 3/11MCHIOE pealibHa MIAIUTYHKOBA 3aJ103a.

2. ExcnepuMeHTalbHO  JOBEIEHO  €(EeKTUBHICTb Ta  aJIeKBaTHICTb
CHUCTEMHOTO MiAXOMy A0 PO3pOOJICHHS anapaTHO-MPOTPAMHOTO KOMIUIEKCY Ha eTalli
CTBOPEHHSI €KCIIEPUMEHTAJIBHOTO Ta JOCIITHOTO 3pa3KiB, IO JO3BOJIMIIO 3aCTOCYBATH
710 peecTpalii JaHuX KOMOIHOBaHUM NMPHUHIIUI, KU MMO€IHAB O10JOTIUHY 1 TEXHIUHY
CKJIQJIOB1 Ha PiBHI 00’ €THAHHS 1X 3a7a4 B €IMHUI KOMIUIEKC 3 IIUIbOBOIO (DYHKIIIETO,
OJoKaM¥| 1 3B’s3KaMU MK HUMH, 110 Hajaano Hoe po3yMiHHs AIIK sk xomruiekcy 3
CaMOCTIHUM BUOOpOM (QYHKIINA 13 AESKOI MHOXKHHHM PIBHO3HAYHMX O10JIOTTUHHX 1
TEXHIYHUX KOMITOHCHT.

3. VY3araJbHEHHS OTPUMAHHUX PE3YJIbTATIB MCHUXOJIOTIYHOTO TECTYBaHHS 3a
MeTOoIMKaMu beXTepiBChKOro IHCTUTYTY MOKa3aso, 1o xBopi Ha LIJ] [ Tuny BusiBuim,
B CBOiii OUTBIIIOCTI, HETATUBHUI OCOOMCTICHUIN CEHC XBOPOOHU, MPOJAEMOHCTPYBABIITH
MOBE/IIHKY, sika Oyjia MOB’sA3aHa 3 PU3MKAMU JJIsl JKUTTS aje BUIbHA B MOYYTTA
CTpaxy, B TOM ke yac, sk xBopi Ha L] II Tumy mokaszanu, mo Jjis HUX 3J0pOB’S €
OJIHIE€IO 13 TOJIOBHUX I[IHHOCTEH, a OCOOMCTICHUN CEeHC XBOpPOOM Mae€ KOHQIIKTHUMN
XapakTep.

4. ExcriepuMeHTaJIbHUM IILISXOM BCTAHOBIIEHO, IO CTBOPEHHS OioceHcopa
BUMIPIOBaHHS TJIFOKO3H, SIKUW BIJIMOBia€ KOMILUIEKCY HEOOXITHUX XapaKTEPUCTUK —
CTaOUTBHOCTI,  BIITBOPIOBAHOCTI  pE3YyJbTaTIB, CTIAKOCTI 70  3a0pyaHEHHS,
CEJICKTUBHOCTI, YYTJIMBOCTI, TEMIIEpAaTypHOi CTIAKOCTI 1 Ma€ TpUBAIUNA dYac
KUTTE3IATHOCTI MOXKIIMBO JIUIIIE 32 YMOBH, IO TaKUK 010CEHCOP 3a CBOEIO CYTHICTIO
€ IHTETPAIbHIM MYJIbTUIIAPAMETPUYIHUM CEHCOPOM.

Bci pesynmbTaTH HayKOBHX 1 NpPaKTHYHHX JOCTIKEHB, IO YBIHIIM 0
JTYCepTaIiiHol poOOTH, OTpUMaH1 1 Po3po0JeHI aBTOpOoM ocobucto. Ocobuctuii
BHECOK 3/100yBaya B Ipalsix, HAIMCAHUX y CIIBABTOPCTBI MOJISITA€ B HACTYITHOMY: B

[1] mpoBeneHoO aHali3 MEAUYHUX JOAATKIB JUISI JIarHOCTUKH 1 MOHITOPHUHTY POOOTH
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cepusi B JOMAIIHIX YMOBax, B [2] po3risHyTOo ocoOiauBocTi B3aemoaii EM-
BUMPOMIHIOBaHHS 3 61000’ €KkTaMu, B [26] HaBEIEHO KpUTEPIi 11arHOCTUKU T'BUHTOBUX
3’€ITHaHb B YJIbTPa3BYKOBI ToMorpadiuHiii anapaTypi, B [27] 3alIpOIOHOBAHO METO]
iHpopMariitHoi MIATPUMKKA  OpodeciiHOi  MITIBHOCTI  MPALIBHUKIB  CIYXOU
HAJ3BUYAlHUX CUTyalid, B [3] HaBeAEHO METOJUKY pPO3PAXyHKY €(EKTUBHOCTI
MeIUYHUX 1HQOpMalIMHUX cucTeM 1 TexHoidorid, B [10] mpoBeneHo aHami3
JiTepaTypu 1 pe3yJbTaTiB EKCIEPUMEHTAIbHUX JIOCHIIPKEHb OCOOMCTICHOTO
ajanTamiifHoro moTeHuiany JoauHd, y [11] BigoOpakeHO CTaH CydacHHX
JOCJTIJPKEHB 32 MPOOJIEMOI0 CTBOPEHHSI HU3bKOEHEPT€TUYHUX TEXHOJIOT1H ISl OI[IHKH
1 Kopekiii (YHKIIOHATBHOTO CTaHy orneparopa, B [12] HaBeIeHO 0OCOOIMBOCTI
EKCIIEPTHUX CHCTEM JIJIs JIarHOCTUKHM TEXHIYHOTO CTaHy OiOMEIMYHOI amaparypH, B
[13] 3xificHeHO TATEHTHUH MOIIYK Ta MPOAHAII30BAHO CYYacHI METOJIM BUMIPIOBaHHS
UCC, B [14] nmpoBeaeHO aHaNI3 Cy4yaCHUX 3aKOPJOHHHMX Ta BITYM3HSHUX 3aCOOIB 1
OpWIaaiB JUIsl TEIEMETPUYHOTO MOHITOPUHTY JKUTTEBUX (DYHKIN NroAuHU, B [4]
3alpONIOHOBAHO  MIICUCTEMY MIATPUMKH TNPUUHATTA pIIIEHb JIKapeM s
aBTOMATH30BaHOI CUCTEMM BU3HAUEHHS PU3WKY BUHUKHEHHs iH(apKTy Mmiokapna, B
[15] 3anmpomoHOBaHO JOAATKOBHUM PIBEHB 3aXHCTy B 0araTopiBHEBINA CUCTEMI 3aXUCTY
1 yHOpaBIiHHA MEIWYHHUM JIarHOCTHYHUM OOJIagHaHHSIM, B [5] BIOCKOHAJICHO
CHUCTEMY KOMIUIEKCHOT'O 3aXHCTY KOMIT FOTEPHUX PEHTICHIBCHKUX ToMOTpadis, B [16]
BU3HAUEHO NPOOJIEMH CTBOPEHHS Cy4acHOI CHCTEMHU HaIlpaBlIeHb MallleHTa [0
mikapiB, B [24] mpoaHami30BaHO ICHYIOYl CydacHi iH(OpMAaIiifHI TEXHOMOTIi 1
CUCTEeMHU IS PaHHbOI JIarHOCTUKH OHKOJIOTIYHHUX 3aXBOPIOBAHb 3a pPIBHEM
[MUPKYIIOIOYUX MYXJIUHHUX KIITUH, B [6] pO3MISIHYTO TMOTOYHHHA CTaH MpoOieMu
CTBOPEHHSI Cy4YacHHMX 3acO0iB Ta MPUCTPOIB IJS TEIEMOHITOPUHTY Ta KEepyBaHHS
KUTTEBUMHM (QYHKIIIMH OPTaHi3My JIOAWHHU, B [25] AOCIIKEHO MeXaHi3MHU il
€JICKTPOMArHiTHOTO BHUIIPOMIHIOBaHHS Ha 01000’€KT, IO 3HAXOIUTHCS B BOJHOMY
cepenoBuili, B [17] HaBeIeHO TeHACHITIT PO3BUTKY MOOUTAHUX MEIMYHHUX JIOJIATKIB B
VYkpaini, B [9] oOpano iHdopmaTuBHI (Pi310J0OTIUHI MOKA3HUKU JIS OI[IHIOBAHHS
(YHKIIIOHAJIBHOTO CTaHy OIEepaTopa B yMOBaxX OOMEXEHOI pyXJuBOCTi, B [23]

3alpONOHOBAHO BUKOPUCTAHHS METOJly HEUiTkoi Joriku, B [18] po3pobieHo



NOPUCTPIA  JUIsL  PEryiroBaHHA Hampyrd, B [19] 3anmponoHOBaHO BKIIOYHUTH
MyJIbCOOKCUMETP JI0 CXEMHU «KHOIIKH JKUTTSA», B [7] 3alpOIOHOBAHO OHOBIIIOBATHU
NEePCOHI(PIKOBaHI rOJIOCOBI €TAJIOHHU.

KuaruoBi caoBa: 1ykpoBuii giabeT, amapaTHO-NPOTPAMHHUI  KOMIUIEKC,
MOHITOPUHI, PIBEHb TIJIOKO3M, MIATPUMKAa NPUUHATTA pIlI€Hb, JIarHOCTHKA,

TIIKEMIYHUE PO ib.

SUMMARY

Baranovsky D. M. Hardware and software complex for monitoring and control
of the glycemic profile. — Qualifying scientific work on the rights of manuscripts.

Dissertation for the degree of a candidate of technical sciences (doctor of
philosophy) in specialty 05.11.17 — «Biological and medical devices and systems» —
Vinnytsia National Technical University, Vinnytsya, 2018.

The basis of the artificial pancreas is the biocybernic concept of the hardware
and software complex for monitoring and managing the glycemic profile, which is
characterized by three basic preconditions. The first is that the process of changing
the glycemic profile is such that it is self-regulated only in the mode of the norm of
the special indicators of the process. When going beyond the norm, it becomes
unregulated, unpredictable and unpredictable, and requires external management to
return it to the norm. The second prerequisite is that traditional insulin therapy carries
out the functions of an artificial regulator, which connects in parallel to the natural
and corrects defects in the body. The person who decides on managing the patient's
glycemic profile is the doctor who carries it out, receiving relevant data on glycemia.
Finally, the third prerequisite that distinguishes the hardware and software complex
for monitoring and management of the glycemic profile from the SBC is the
availability of biomedical feedback that carries out the functions of controlling the
patient's response to insulin therapy and formulates suggestions and
recommendations for adjusting and maintaining the level of sugar in the blood is
normal. In addition, when diagnosing and treating a patient with diabetes mellitus

type |, along with direct signs of illness, there is a problem of psychological nature,
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which, unfortunately, has a significant impact on the overall effectiveness of
treatment and requires, at a minimum, its formation and evaluation, and as a
maximum, the development of measures and means for its solution. As a rule, all
existing devices and systems use non-invasive methods for determining blood sugar
in which only one method is used to obtain information on physical phenomena that
correlate with blood glucose. But, unfortunately, the practice has proved that this
information is not enough, due to the complexity of taking into account the influence
of the environment and other unforeseen factors that are associated not with the
concentration of glucose, but for other reasons. The solution to problems is the
simultaneous application of two or more methods that have different principles for
the registration and processing of primary signals. In the dissertation work for this
purpose a combination of three methods is suggested, and accordingly the use of
three donors of sugar (glucose) in blood, which have different registration principles
and nature of origin.

The work was carried out at the Department of Biomedical Engineering of the
Vinnytsia National Technical University in accordance with the plans of research and
development work on the topic "Information technology of low intensity light
stimulation and correction of the functional state of the Armed Forces of the Armed
Forces of Ukraine" (State registration number 0117U000572), where the author took
participate as a performer.

Scientific positions received personally by the dissertation, and their novelty:

1. It was proposed for the first time to incorporate psychological diagnostics of
the personified functional state into the medical diagnostic process of patients with
severe diabetes type | as a structural and functional interaction between a
psychologist and a person's personal motivational-semantic sphere of the patient,
when one of the criteria of adequate and effective treatment is the reflection of the
features of the emotional regulation of the somatic state of the patient , achieved
through the evaluation of his personality response to the disease, and the other
objective determination of the current psychological stage the patient.

2. The mathematical model of the process of monitoring and managing the
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glycemic profile of a patient with type 1 diabetes mellitus in the part of minimizing
the time delay of the receipt of the signal about the dynamics of the insulin dose from
5-15 minutes to 3 to 4 minutes is improved, by continuous monitoring of the
indicators of the glucose biosensor in the monitoring mode and the correction the
level of glucose in the blood after eating, physical activity or during illness, which
allowed, to determine and deliver the insulin pump of small, but frequent doses of
insulin, and provided an effective support for the concentration of glucose in the
blood of the patient in the range of "norms" for a long time.

Substantiation and validity of scientific statements of conclusions and
recommendations: reliability of research results is ensured by the correct use of
mathematical models, successful hardware and software implementation of
developed models and method, and confirmed by the convergence of the results of
theoretical and experimental research, as well as by experimental researches of the
developed hardware and software complex.

The practical value of the results obtained:

1. Analysis of the technical level of modern hardware-software tools and
systems for controlling and managing the glycemic profile of patients with type 1
diabetes confirmed the inability to use existing tools and systems for continuous
monitoring of sugar control in real time and control of the glycemic profile with a
delay of its changes of not less than 5 - 15 minutes, due to the lack of mathematical
models, and automatic feedback "glucose-insulin®, which realizes the pancreas.

2. It has been experimentally proved that the system approach to the
development of hardware and software complex is most effective and adequate at the
stage of creation of experimental and experimental samples, which allowed to form
the level of data registration on a combined principle, combining on the basis of the
information conjugation of the biological and technical components at the level of '
the unification of their tasks into a single complex with a single own target unit,
blocks and links between them, which allowed us to propose a new understanding of
the agroindustrial complex as a complex with independent choices m functions,

which consists of some set of equal biological and technical components.
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All the results of scientific and practical research included in the dissertation
work were obtained and developed by the author in person. The personal contribution
of the bidder in the works written in co-authorship is as follows: in [1] an analysis of
medical applications for the diagnosis and monitoring of heart work at home, [2]
considered the features of the interaction of EM radiation with bioobjects, in [3] The
criteria for diagnosing screw connections in ultrasound tomographic equipment are
given in [4], the method of informational support of professional activity of
emergency workers is proposed, [5] the method of calculation of the effectiveness of
medical information systems and technologies, [6] conducted an analysis of the
literature and the results of experimental studies of the person's adaptive human
potential, [7] reflects the state of modern research on the problem of creating low-
energy technologies for the evaluation and correction of the functional state of the
operator, [8] features of expert systems for the diagnosis of the technical state of
biomedical equipment, [9] a patent search was carried out and modern methods of
measuring heart rate were analyzed; in [10] an analysis of modern foreign and
domestic volumes and devices for telemetric monitoring of human vital functions,
[11] proposed a subsystem of decision-making support for a physician for an
automated system for determining the risk of myocardial infarction, [12] proposed an
additional level of protection in the multi-level system of protection and management
of medical diagnostic equipment in [13] improved the system of complex protection
of computer X-ray tomographs, [14] identified the problems of creating a modern
system of referral patients to doctors, in [15] analyzed the existence The current state
of the problem of the creation of modern means and devices for telemonitoring and
management of vital functions of the human body is considered in [16], the
mechanisms of the action of electromagnetic radiation on bioobes are investigated in
[16], the current state of the information technologies and systems for early
diagnostics of oncological diseases by the level of circulating tumor cells is
considered. The object located in the aquatic environment, [18] shows the trends in
the development of mobile medical applications in Ukraine, in [19] selected

informative physiological indicators for evaluation In [20], the use of the fuzzy logic
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method was proposed in [21], a voltage regulation device was developed in [22], it
was proposed to include a pulse oximeter in the "life buttons™ scheme, [23] proposed
to update personalized vocal benchmarks.

Keywords: diabetes mellitus, hardware and software complex, monitoring,

glucose level, decision support, diagnosis, glycemic profile.
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BCTYII

Hiaber — cepiio3HE 3aXBOPIOBaHHS, SKE PO3BUBAETHCA, KOJM IMIILIUTYHKOBA
3aj03a He BUPOOJISE€ OCTAaTHBO 1HCYJIHY (FOPMOHA, IO PETYIIOE BMICT TJIFOKO3U
(mykpy) B KpoBi), a00 KOJU OpraHi3M HE€ MOXKe €(PEeKTUBHO BHKOPHCTOBYBATU
BUpOOJICHUI HUM 1HCYJiH. JlilabeT mpeacTaBise co00K 3HAUYUMY MPoOJIEMY
CYCIUJIBHOT OXOPOHHU 3JI0POB'Sl Ta € OJJHUM 3 HOTUPHOX MPIOPUTETHUX HEIHDEKIIHHUX
3aXBOPIOBaHb, BXXWUBAaHHS 3aXOJIB IIOJI0 SIKUX 3alJIAHOBAHO HA pPiBHI CBITOBHX
miaepiB. [IpoTsAarom ocTaHHIX JAEKUIBKOX JMECSATHIITh YUCIO BUMAJKIB 1 MOUTUPEHICTh
niabeTy HeyXuiabHO pociu [28].

3rigno 3BiTy «CTrapitounii cBit» (Ading World) [29], [30], 3axBoproBaHicTh Ha
IyKPOBUH J1a0eT cepel JITHIX Jitojel (cTapiine 65 pokiB) cTaHOBUTH NpuOau3Ho 10%
HaCeJIeHHs 1 SIK MporHo3yetbes, 10 2040-2050 pp. nocsirae 14-15% nHaceneHHs CBITY,
TOOTO OJIM3BKO MIBTOPA MUTBSIP/IIB YOJOBIK.

Konu nroguna 310poBa, TO 11 MeTaboI1i3M TIIFOKO3U YKOPCTKO KOHTPOJIIOETHCS
TOPMOHAJIEHOIO MEPEXKEI0 y CKJIaJl KUIIKIBHHKA, MEYIHKHU, MIAIUIYHKOBOI 3a03H 1
TOJIOBHOT'O MO3KY, IIO 3a0e3rnedye cTaOUIbHI PiBHI TIIOKO3M B KPOB1 HaTIIeceplie i
JacoBI KOJIMBAHHS TOCTIpaHialbHOI Tiroko3u. Ilpu 1mykpoBomy miabeti I Tumy
IHTEHCHUBHE JIIKYBaHHS 1HCYJIIHOM y CIIpo01 HAOIM3UTHUCH 10 MPAKTUYHO HOPMATBHUX
piBHIB Tiikemii cyTTeBo 3MeHInye xpoHiuHi yckiamHeHHs (Reichard P. Phil M.,
1994 p.), ae MOKe IPUBECTH 10 MOKIIMBOCTI BUHUKHEHHSI TTOTSHIIIMHO HEOE3MEeUHO1
JUTSL SKUATTS TSDKKOT TimorimikeMii. Tomy rimoriikemiss Oyja BHUSIBIEHa SK OCHOBHA
MEepeliKo/ia Ha NUIIXY JO0 ONTHMAalbHOI Teparii mykpoBoro miabery (Cryer P. E.,
2002).

[TosiBa ManoiHBA3MBHOTO MIAMIKIPHOTO O€3MEPEPBHOTO MOHITOPUHTY PIBHS
TJIFOKO3W CYTTEBO MMIJICWIWIIA Ta aKTUBI3yBaja HAyKOBY 1 MPOMUCIOBY isUTbHICTH
IOJI0 CTBOPEHHS CHCTEMH MAaJIOIHBA3UBHOTO MIAMKIPHOTO MOHITOPHHTY PIiBHS
[JIFOKO3H, TTOETHAHOT 3 1HCYJIIHOBOIO 1H()Y311{HOI0 MOMIIOI0 Ta aJTOPUTMOM KOHTPOJIIO
(Bellarri R., Nucci G., Cobelly C., — 2001 p.; Clarke W. L. — 2007 p.). Came Toxui B
po6orax (Hovorka R., 2006 p.; Steiletal 2006 p.) Oynm 3amponoHOBaHi JBa THIIH
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KOHTpOJIepiB JyuIsl MiAmKipHUX 1H ekt — MPC (KOHTpoJib Ha OCHOB1 MPOTHOCTUYHUX
mozeneit 1 (PID) — Ha OCHOBI MPOMOPIIAHO-IHTETPATbHO-AU(PEPEHITIATIBHOTO
KOHTpOJ0). Haiibunpmy mepeBary otpumaB KoHTposiep MPC, sk Takui, m0 MOXe
MPOTrHO3yBaTH JIMHAMIKY TJIIOKO3M 1 Iependadyae BITHOCHO MPOCTY MEPCOHI(IKAIIII0
KOHTPOJIIO 3a JOMOMOIOI0 chenuiuHuX JJsi XBOporo mnapamerpiB moneni. Came
koHTposiep MPC y cykymHOCTI 3 TphOMa JlaBauaMH TJIFOKO3U B KPOBI1 JIIOAWHU 1
MOJICIUTIO  aJaNTaI[iIfHOTO PEKOMEHJ0BaHOro KOHTpoiw [31] Ta amroputmom
OLIIHIOBaHHS (Di310JIOTTYHUX 1 MOBEAIHKOBHUX IMapaMETpiB TIIIKEMIYHOro Hpodiuto i
MOKJIAZICHO B OCHOBY alapaTHO-TIPOTPAMHOTO KOMIUIEKCY JJsi MOHITOPUHTY Ta
YIPaBIiHHS TJIKEMIYHUM MPOQ1JIeM XBOPOTO.

AKTYaJIbHICTh TEMH

OcuoBy IIII3 (mrTyyHOi MIAIUTYHKOBOI 3ajl03M) CKJIajae OlokiOepHETHUYHA
KOHIIETIiS anmapaTHO-IIPOrPaAMHOT0 KOMIUICKCY JUIS MOHITOPUHTY Ta YIPaBIiHHS
riikemidauM npodinem [1], s sikol XxapakTepHi Tpu 60a30BUX mepeaymoBu. [lepiia
MoJiira€ B TOMY, IO TMPOIEC 3MIHM TJIKEMIYHOTO TpoduI0 € Takum, 10
CaMOPETYJIOEThCS TUIBKH B PEXHMM1 HOPMH OCOOJIMBHX TMOKa3HHKIB mporecy. [lpu
BUXOJ1 3a MEXI HOPMH BIH CTa€ HEpPEryJIbOBaHUM, HelNepeadadyeHuM 1
HEMPOTHO3YEMHM Ta MOTPeOYy€e 30BHIMIHLOTO YIIPABIIHHS I TOBEPHEHHS HOTO 0
HOpMH. [lpyra mepemyMoBa IONsraEe B TOMY, IO TpadulliiHA IHCYJIHOTEpaIis
3MIMCHIOE  (DYHKIII IITYy4HOTO peryysiTopa, SKUH TMIAKIIOYAEThCS TapaesbHO
npupoAHOMY 1 Bumpariisie nedextu opranizmy. Oco0oro, 1m0 mpuiiMae pireHHs
IIOJI0 YIPABIIHHS TIIKEMIYHUM MpodijieM XBOPOTro, € JKap, sIKUW 31HCHIOE HOro,
OTPUMYIOUH BiAMOBIIHI JaHHI PO TITiKEMi0. | HapemTi, TpeThOIo MepeyMOBOIO, sIKa
BIJIpI3HAE amapaTHO-TPOTPAMHUM KOMIUIEKC JUIsi MOHITOPHHTY Ta YIpPaBIiHHA
rmikemidauM  npodimem Bim IIBK (mTydHoi Oera KIiTHHU), € HasBHICTH
O1OMETMYHOTO 3BOPOTHOTO 3B’SI3KY, SIKMM BUKOHYE (DYHKIIT KOHTPOJIIO 32 PEAKIIIEI0
OpraHi3My XBOPOTO Ha 1HCYJIHOTepaiio 1 (opMye MPOMO3UILi 1 peKOMEeHaAIIT s
KOPHUTYBaHHSI 1 MITPUMKH PIBHS IYKPY B KpoBi B HOpMi [32].

Baromuii BHEeCOK y BHpillIeHHS] TPOOJIEMH CTBOPEHHS IITYYHOI MiIIITYHKOBOL

3aJ71031M BHECJIM BiJIoMi BITYM3HAHI 1 3akopaoHH1 BueHi: Yen. 3., Benr [[x., Can B.
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(2017, CIIA), dyccenarrep M. (2016, Ilseiimapus), Mome ®. (I3painsb), Dimep
10., Canzcienep 1., @pici 1., @penzen C., Jlemki K. (Himeuuuna), Hoitn @., Tritnop
. (2017, BenuxoOpuranisi), BamyeBa JI. 1., AmetoB A. A., TomnoknoB B. L.,
Ceun-I'yceiinoB A. A. (Pocis), Komicapenko 1O. 1., VYpOanoBuu A. M.,
Bnacenko M. B., Tpousko M. /1., Pe3nikos O. I'. (Ykpaina).

AnapaTHO-IPOTPaMHUN  KOMIUIEKC JJisi MOHITOPHHTY Ta  YIpPaBIiHHS
[IIKEMIYHUM TMpodiIeM Ha BIAMIHY BiJ TPaJMLIMHOI 1HCYNIHOTEpamii 1 «IITy4HOI
OeTa-KIITHHNY, KA 32 CBOEIO CYTTIO € YHCTO TEXHIYHUM PETYISITOPOM, MPEACTABIISIE
co00I0 IHTENEeKTyaldbHy OIOTEXHIYHY CHCTEMY, sKa BIJINOBIa€ MPUHIUITY
CUTYaTUBHOCTI, 3a0e3mneuye Oe3NepepBHUM MOHITOPUHT TJIIKEMIYHOTO MpOoQuILo,
dbopmye onTUManIbHI KEpyHOUl BIUIMBUA 3a MPUHIIMIIOM O10J0T1YHOTO 3BOPOTHOTO
3B’SI3KYy, SIKMM BpaxoBY€ KIIbKICHI 3aKOHOMIPHOCTI (Pi310JOTIYHUX MPOIIECIB,
3MIACHIOE HEMEepPEepPBHY KOHTPOJIOEMY AMQY31I0 1HCYJIIHA B PEXUMI MaluX J03,
IIPOTHO3YBAHHS JUHAMIKU TITIKEMIYHOTO TIPOQLIIO.

Kommneke npusHaveHo 18 JiKBiAAIil TOCTPUX CTaHIB, MEPII 3a BCE, Y XBOPUX
Ha L[/ I tumy 3 nabGinbHUM mepebiroM XBOpoOM, sIKI 3HAXOIATHCS Ha JIIKYBaHHI B
yMoBax craiioHapy. JlaGinpHuii nepedir aiadbety abo yabuIbHUI qia0eT, s SIKOTO
XapaKTepHI YacTl TIMOTJiKeMii, KOMH 1 KETOAlUJOTHYHI CTaHU, BIIHOCATBCS 0
CepeaHbOl TSKKOCTI IyKpoBoro miadety. Ilpu 1boMy KOMIIEHCAllisl BYTJIEBOJIHOTO
0OMIHY y TaKMX XBOPHUX IMIATPUMYETHCS TUIBKK Ha (JOHI IPHUHOMY ITYKPO3ZHIDKYIOUHX
JmiKapchkux TmpenapariB. Jns xBopux 3 maOuTbHUM AiabeToM AyKe CKIIAIHO
CIIPOTHO3YBATH SIKUM OyJie piBEHBb I[yKPY HACTYITHOTO pa3y — HU3bKUM YU BEIUKHM.
Ile Bege mo Toro, MmO JIKApIO BaKKO B3ATH TaKy CUTYAIllIO MiJ KOHTPOJIb aye Iie
ckinagHime ii HopmamizyBatu. HaifwacTime Taki BUMAAKH  3aKIHIYHOTHCS
TOCIITaNI3aIN€r0, KOJM TUIBKM B YMOBAaX CTAI[lOHAPY JIIKap MOXKE MigiOpaTH TOW THIT
HEBIJIKJIATHOT JOTIOMOTH, TIPH SIKOMY PiBEHBb IYKPY B KpOBI Oyae HOpMali30BaHO
SKHANIIBU/IIIIE.

Taka cuTyanis OpU3BOAWTH O TOro, M0 y XBOpPUX Ha JaOUIbHUM iaber
JOCUTh YacTO [IarHOCTYIOTb CHHJPOM MOCTTJIIKEMIYHOI TINepriikeMii, sSKui

3YMOBJICHHI BBEJICHHSIM HEAJI€KBAaTHO BHUCOKHMX J03 I1HCYJIIHY (Iepeao3yBaHHs
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IHCYJIIHOM) 1 3HAXOJMTHCS y TICHOMY 3B’SI3Ky 3 pIBHEM CTpecy y Takux xBopux. Lle
MOSICHIOETHCS TUM, 110 Y BIJIMOBiAb Ha BBEICHHS XBOPOMY BEIUKUX 703 IHCYIIHY (Ha
BCSIK BHUMAJ0K) KOHIIEHTpAIlisl TJIIOKO3U B KPOBI PI3KO 3MEHIIYETHCS, PO3BHUBAITHCS
riNoriaiKeMist — BaKKa CTPECOBA CUTYaAIllsl, sIKa 3arPOKY€E KUTTIO MAaIlI€HTA.

JloBeneHo, 1m0 Oyap-sIKUN CTpeC y XBOPHUX Ha IyKpOBUil Aia0eT MpU3BOIUTH 0
pi3koro nigBuieHHs piBHs agpeHaniny, AKTI (aapeHOKOpTUKOTPOIIHOIO TOPMOHY),
koprizony, CTI' (coMaTOTpONMHOrO0 TOPMOHY), TJIOKaroHy Ta IHIIUX TOPMOHIB 1
TaKOXX — JIO TOSBH HEHWPOTJIKOHEMIUYHUX CHUMITOMIB: 3HWKCHHS KOHIICHTpAIlil Ta
yBarW;, HEUITKOI MOBH; TPEMOPY; TOSIBU XOJOJHOTO TMOTY; Taxikapiii; MiaBUIICHHS
apTepladbHOrO TUCKY; BIAYYTTS TPUBOTH 1 CTpaxy; MOPYUIEHHS KOOPAMHAILIIT; arpecis
i crpec [33].

TakuMm uMHOM, MpU Ji1arHOCTYBaHHI 1 JikyBaHH1 xBoporo Ha L[ I Tuny, pasom
13 IpPSIMAMH O3HaKaMH XBOpOOW, BUHUKAE 3aJava MCUXOJIOTIYHOTO XapakTepy, sKa
HaXkajdb, Ma€ CyTTEBUH BIUIMB Ha 3arajbHy €(PEKTUBHICTH JIIKYBaHHS 1 OTpeOye sK
MIHIMYM, ii GOpMYJIFOBaHHS Ta OIIHIOBAHHS, a IK MAKCUMYM — PO3pPOOJICHHS 3aXO0/IiB
13aco0iB 17151 i1 pO3B’SA3KY.

Ak mpaBmio yci ICHYHOYi TpUIaau 1 CUCTEMH BHKOPHCTOBYIOTH HEiHBa3WBHI
METOAM BU3HAYCHHS IYKPY B KpPOBI, MPU SKUX 3aCTOCOBYIOTh TUIBKH OJWH CIOCIO
oTpuMaHHs 1H(popMmaIlii mpo (i3uyHi ABUIIA, SIKI KOPETIOIOTh 3 TII0OKO3010 KPOBi. Alle
IpakTHUKa JoBela — Takoi iH(opMallii HeJOCTaTHLO, IO 3YMOBJIEHO CKJIaJIHOIIAMH
BpaxyBaHHS BIUIMBY 30BHIINIHBOTO CEPENOBUINA Ta IHIIUX HEMepea0aueHnX
¢dakTopiB, AKI MOB’sI3aHI HE 3 KOHIIGHTPAIIIEIO TIIOKO3HW, a 3 IHIIMMHU TPUYUHAMHU.
Pimenns npo6ieM mossirae B 0JJHOYACHOMY 3aCTOCYBaHHI JIBOX 1 OiJIbIIE METOJIIB,
SK1 MAIOTh Pi3HI MPUHITUAIIN peecTpallii Ta 00poOIeHHS MEPBUHHUX CUTHAJIIB.

B nuceprariitnii  po0GOTI IS IBOTO 3aMpPOTIOHOBAHO KOMOIHAIIID TPHOX
METO/IIB, 1 BIAMOBITHO, 3aCTOCYBaHHS TPHOX JaBadiB IYKPY (TIFOKO3HM) B KPOBI, SKi
MalOTh Pi3HI MPUHIHIHA PEECTPAIII] Ta MPUPOTY TTOXOKEHHS.

3B'130K po00TH 3 HAYKOBUMH IJIAHAMHA

PoGota BukonyBanace Ha kadenpi OiomMeanyHOi iHKeHepii BiHHULIBKOTO

HaI[lOHAJTBLHOTO TEXHIYHOTO YHIBEPCUTETY BIAMOBIIHO J0 TUIAHIB HAYKOBO-TOCTITHUX
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1 JIOCHIIHO-KOHCTPYKTOPCBKMX  pPOOIT B  paMKax Jep:KOIJKETHOI  TeMHU
«IH(opmaniiiHa TEeXHOJIOTISI HU3BKO IHTEHCHBHOI CBITJIOBOI CTUMYJIALII 1 KOPEKIii
(yHKIIOHAIBHOTO CTaHy BOsAKIB 30poiHux Cun VYkpainm» (Ne nmepxk. peectpauii
0117U000572), B sKiit aBTOp NpUIIMAB Y4acTh SIK BAKOHABEIIb.

Mera poborm — monsirae B MIABHUINCHHI 1H(MOPMATHUBHOCTI MPOIECY
MOHITOPUHTY Ta YIPaBIIHHS TNIIKEMIYHUM MPoQuIeM Yy XBOPUX Ha ILYKpoBuUi faiader I
THUITY HUIIXOM PO3pOOIECHHS METOAY, MOJIENI Ta anapaTHO-MPOTPAMHOTO KOMIUIEKCY.

3anauvi nocJriKeHHs:

1. TlpoBecTu aHaii3 TEXHIYHOTO PIBHA CyYaCHUX METOAIB, MPUIAAIB 1 CUCTEM
JUTSL KOHTPOJIIO Ta YIPaBIiHHS MIIKEMIYHUM NpodijieM XBOpHUX Ha IIyKpoBuii aiader I
THUITY.

2. Po3poOuTH Ha OCHOBI METOJly HEIHBa3MBHOTO BUMIPIOBAHHA PIiBHS LIYKPY B
KpOBi, JJIarHOCTUYHOTO METOJy OIlIHIOBaHHS EMOIIIHHOTO CTpecy 1 METOIy
noaioHocti dopmu PIII 1 piBHA IyKpy B KPOBiI JIOJWHU KOMOIHOBaHUN METO]
MOHITOPHUHTY 1 BU3HAUCHHS PiBHS IJTIOKO3U B KPOBI JIFOJIUHH.

3. YIOCKOHaIUTH MaTeMaTHYHY MOJENb MPOIECY KOHTPOJIIO Ta YIPaBIiHHSA
rimikeMigHuM ipodinem xBoporo Ha L] I Tumy.

4. Po3poOuTH METOJ] BHU3HAYCHHS TICHUXOJOTIYHOTO CTaHy TaIli€eHTa 5K
000B’SI3KOBOT CKJIaI0BO1 JIIKYBaJIBbHO-TIarHOCTUYHOT'O MPoIecy BaxKKoxBopux Ha [1J]
[ Tumy.

5. Po3poOutu CTpyKTYypHY CXEMY amapaTHO-IPOTPaMHOIO KOMIUIEKCY ISt
MOHITOPUHTY Ta YIPABIIHHS TIIKEeMIYHUM PO iIeM.

6. IlpoBectu BpoBaKEHHS Ta ampoOarlito Mojeie, MeToAa 1 KOMIUIEKCY.

O0’eKkT HOCHiTAKEHHS] — TPOILIEC MOHITOPUHTY Ta YIPABIIHHS TIIKEMIYHUM
npodinem xBoporo Ha II/] 1-ro Tumy.

IIpenmer pociigxeHHss — METOAM, MaTeMaTHUYHa MOJENb Ta amaparHo-
MPOTPAMHUI KOMIUIEKC JJISI MOHITOPHUHTY Ta YIPABIIHHS TIIIKEMIYHUM TIpodinem.

Metoau paocaimxeHHsi: Ilpu mpoBeacHHI IUCEPTALIMHOTO JOCIIIKCHHS
BUKOPHCTAHO METOAM MAaTEMaTUYHOT'O MOJETIOBAHHS Ui MOOYAOBH MaTeMaTHYHUX

MoOJiedel; MeTOJ IMITAllfHOTO MOJENIOBAHHS [iJIi  PO3pOOJICHHS aJIrOpUTMY
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VIOPABIIHHS TJIIKEMIYHUM NOpodiuieM; METOAM Teopii OIOTEXHIYHUX CHUCTEM I
po3po0JieHHsT CTPYKTypHO-(yHKIIOHATBHOI opraHizanii AIIK, Tteopetuuni Ta
€KCIIEpPUMEHTAIbHI METOU ISl PO3pOOJICHHS OJIOKY MCHXOJIOTTYHOI MIATPUMKU Ta
eKCTIIepUMEHTAIbHI JOCIIKEHHS — JIJIsl BIPOBAKEHHS 1 anpolaliii Mojeneii, Metoaa
1 KOMILJIEKCA.

HaykoBa HOBH3HA OTPUMAaHHUX pe3yJIbTaTiB

1. Bmepme po3pobIIeHO METO/T BU3HAYCHHS MICUXOJIOT1YHOTO
nepcoHi(h)iKOBAHOTO CTaHy MaIll€eHTa, K OOOB’SI3KOBOT CKJIQJOBOI JIIKYBaJIHHO-
A1arHOCTUYHOTO Tpolecy BaxkkoxBopux Ha LI/ I Tumy, mpencraBieHoi CTpyKTYpHO-
(YHKIIOHAIBHOIO ~ B3a€EMOJIEI0  TCHUXOJIOTa 3  OCOOMCTICHOK  MOTHBAaLIMHO-
CMHUCIIOBOIO c(eporo TMailieHTa, 1 BU3HAYAEMOI 3a KpPUTEpIEM, SKUN BigoOpaxkae
0COOJIMBOCTI €MOIIIMHOTO PETYJIOBaHHS COMAaTUYHOTO CTaHy XBOPOTO MUISXOM
OILIHIOBaHHA MOro NEpCOHI(PIKOBAHOTO pearyBaHHS Ha XBOpPOOy Ta KpUTEpieEM
00’ €KTUBHOT'O BU3HAYEHHS TOTOYHOTO TICUXOJIOTTYHOTO CTaHy MaIli€HTA.

2. Bmepiie 3amponoHoBaHO KOMOIHOBaHUN METOJI MOHITOPUHTY 1 BU3HAUCHHS
PIBHA TJIOKO3U B KPOBI1 JIFOJAWHH, TPEICTABICHUN CYKYIHICTIO METO/IB BU3ZHAUYEHHS
PIBHSI TJIFOKO3HW Yy TIOBITPi, IO BUIUXAE MAIIEHT, METOJY OLIIHIOBAaHHS €MOIIIHOTO
cTpecy 3a mapaMerpaMu (OTOIIETU3MOTpaMH 1 METOay MOAIOHOCTI dopMu
doTormIeTH3MOrpamMu 3pa3KOBHM I1abJIOHAM, SIKMM TOBHICTIO BIIOBiA€ KPHUTEPiIO
HEIHBa3UBHOCTI, 30epirarouM HEPYyHHIBHICTH IIKIPHOTO IMOKPOBY 1 IPEACTaBICHUM,
IHTEpPaKTUBHUM IMIPOIIECOM OI[IHIOBaHHS (Di310JIOTIYHUX MapaMeTpiB TIIIKEMIYHOTO
npodimto, mo 3ade3neuye Oe3nmepepBHUN MOHITOPUHT Ta YIPAaBIIHHS TIIIKEMIYHUM
npodinem XBOporo.

3. VYJOCKOHameHO MaTeMaTWyHy MOJENIb TMPOILeCy MOHITOPUHTY  Ta
VIOPABIIHHS TIIKEeMIYHUM MPOQiIeM XBOPOTO Ha IyKpoBUH AiadeT | Tumy B yacTuHi
MiHIMi3aIli 94acoBOi 3aTPMMKH HAJIXOKCHHS CHUTHAIY IPO 3MIHHM JIO3M IHCYJIiHA
3 5 — 15 xBunuH 10 3 — 4 XBWIMH NIUIAXOM HETEPEPBHOTO KOHTPOJIO MOKA3HHUKIB
OloceHcopa TIIIOKO3UM B MOHITOPUHIOBOMY PEKHUMI1 Ta KOPETYBAaHHSIM PIBHS TJIIOKO3U
B KpOBI MICIsl MpuUioMy ki, (PI3UYHKMX HaBaHTaXeHb a00 MiJ 4yac XBOPOOH, WIO

JI03BOJIMJIO BU3HAYATH 1 3IMCHIOBATH MOJAady 1HCYJIIHOBOIO MOMIIOK0 Majux, aje
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YacTUX J103 1HCYIiHA 1 3a0e3neunsio ePeKTUBHY MIATPUMKY KOHIICHTpAIlli TJIFOKO3H B
KpPOBI XBOPOTO B J[lalla30H1 «KHOPMU» Ha MPOTA31 TPUBATIOTO Yacy.

4. VY@IOCKOHANEHO  NIISXOM  3aCTOCYBaHHS  MaTeMaTHYHOI  Mojeni
MaTeMaTUYHOi MOJie]Il MOHITOPUHTY Ta YNPAaBIIHHSA TIIIKEMIYHUM NpodiieM, Ipouec
OIHIOBAHHS BiAMIHHOCTEHl MDK mapamerpamum 4 (BH3HAYa€ KiMbKICTh TIIIOKO3H,
yrunizosanoi B 1 OJ] incyminy) i # (BimoOGpaxkae BMBOJ IJIIOKO3U YEpPE3 HUPKH IIPH
NEPEeBUILIECHH] KPUTHUYHOTO PIBHS), SKUA BHUSIBUB  BIICYTHICTh 3HAYUMHUX
pO30DKHOCTEH, 110 MIATBEPAMSIO 1HPOPMATUBHICTH TUIBKM OJHOIO 3HAYMMOIO
napamerpy & (4yTIOuBICTH JO TJIOKO3W), SIKUH BIANOBINA€ PIBHIO TUJIFOKO3U 1
BU3HAUYA€ IIBUAKICTb BHUPOOJIEHHS IHCYJIIHY B MeEKax BCTaHOBJICHOTO J1ala3oHy
HOpMHU, 110 miaTBepakye aiarno3 LI I tumy.

IIpakTHYHA 3HAYUMICTH OTPUMAHUX pPe3yJabTaTIB:

1. AmHani3 TEXHIYHOrO pIBHS CYy4YaCHUX amapaTHO-TIPOrpPaMHHUX 3aco0iB 1
CHUCTEM JIJISI KOHTPOJIFO Ta YMPaBJIiHHS TIiKeMIyHUM Tipodizem xBopux Ha L[] 1-ro
TUITY IATBEPAUB HEAOCKOHATICTh ICHYIOUHMX 3ac00iB 1 CHCTEM JJisi IPOBEICHHS
HENEPEPBHOTO MOHITOPUHTY KOHTPOJIO PIBHS I[yKpYy B peaqpHOMY 4daci Ta
YIPaBIIHHA TIIKEeMIYHUM TpodiIeM 3 3aTPUMKOI0 HOTro 3MiH B Mekax 5 — 15xB, 110
3yMOBJICHO BIJICYTHICTIO MaTE€MaTHYHUX MOJEJeil Ta aBTOMATHYHOTO 3BOPOTHOTO
3B’SI3KY «TJIIOKO03a-1HCYJIIHY, SKUH 3IIMCHIOE peaibHa MINITyHKOBA 3a1034.

2. ExcrnepumeHTanbHO — JOBeIEHO  €(PEKTHBHICTH Ta  aJIeKBAaTHICTh
CUCTEMHOTO TIAXOAY /10 PO3POOJICHHS amapaTHO-MPOrpaMHOT0 KOMIUIEKCY Ha eTarli
CTBOPEHHS €KCIIEPUMEHTAIBHOTO Ta JIOCJIITHOTO 3pa3KiB, 10 JO3BOJIHIIO 3aCTOCYBATH
710 peecTpallii JaHuX KOMOIHOBaHHM MPUHITUII, SIKUW MO€AHAB O10JIOTIYHY 1 TEXHIYHY
CKJIaJIOB1 Ha PiBHI 00’ €THAHHS iX 3a7a4 B €IMHUN KOMIUICKC 3 IIUIBOBOIO (DYHKITIETO,
OJlokaM¥ 1 3B’3KaMH MK HUMHU, 1110 Hagano HoBe po3yMinHs AIIK sk koMmrekcy 3
CaMOCTIHIM BHOOpOM (YHKIIN 13 AESKOI MHOKHHHM PIBHOZHAYHUX O10JOTIYHHX 1
TEXHIYHUX KOMIIOHEHT.

3. Y3aranbHEHHS OTPUMAaHUX PE3yJbTAaTIB ICUXOJIOTIYHOTO TECTYBaHHS 3a
MeToauKkamMu bexTepiBChKOro IHCTUTYTY MoKazalio, 1o xsopi Ha [IJ] I Tuny BusBuin,

B CBOIiil OUIBIIOCTI, HETATUBHUN OCOOUCTICHUN CEHC XBOPOOU, MPOAEMOHCTPYBABIIU
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MOBEJIIHKY, sfka Oyja MOB’si3aHa 3 PUBMKAMU IS JKUTTS ajie BUIbHA BiJl MOYYTTH
CTpaxy, B TOH e vac, sk xBopi Ha LIJI I Tumy mokaszanu, mo JJs HUX 30pOB’S €
OJIHIEIO 13 TOJIOBHMX IIHHOCTEH, a OCOOMCTICHHIA CEHC XBOPOOM Ma€ KOH(IIKTHUI
XapakTep.

4. EKcnepuMEHTaJbHUM IUISIXOM BCTaHOBJIEHO, IO CTBOPEHHs OloceHcopa
BUMIpPIOBaHHS TIIOKO3U, SKUH BIJMOBIJA€ KOMILIEKCY HEOOXITHUX XapaKTEPUCTUK —
CTaOUTLHOCTI,  BIATBOPIOBAHOCTI  PE3yJbTaTiB, CTIMKOCTI A0  3a0pyaHEHHS,
CEJICKTUBHOCTI, YYTJIMBOCTI, TEMIIEpAaTypHOi CTIMKOCTI 1 Ma€ TpPUBAIUM Yac
KUTTE3IATHOCTI MOKJIMBO JIUIIIE 32 YMOBH, IO TaKUi 010CEHCOP 3a CBOEKO CYTHICTIO
€ IHTeTpaJIbBHUM MYJIbTUIIAPAMETPHYHUM CEHCOPOM.

PesynpraTi nucepraniiHoi poOOTH BIPOBAIHKEHO B MPAKTUYHY AISUIBHICTH B
KHII «lentp nepBuHHOI MenuKo-caHiTapHoi gonomorun KommaniiBcbkoi palloHHOT
pamu» (akT BrpoBamkeHHs Bix 04.02.2019 p.), mo miaBummio iHGOPMATUBHICTH
Ipoliecy MepcoHipiKOBAaHOTO KOHTPOJIKO Ta YIPaBIiHHS TJIKEMIYHUM MpodiieM y
XBOpHX; Yy BiHHUIIbKOMY 00JacHOMY KIIHIYHOMY BHCOKOCIIEI[iaT1i30BaHOMY
EHJOKPUHOJIOTIYHOMY IIeHTpi (akT BOpoBapkeHHs Bigx 27.11.2018 p.), 110
MiABUIINAIO 1HGOPMATUBHICTh YIPABIIHHS TIIKEMIYHUM MpodiieM Yy XBOpPHX Ha
IyKpoBUH miaber 1 Tumy; y HaBUajdbHHU mporiec kadenpu OloMeaudHOI 1HXEeHepii
BiHHUIIPKOTO HAIIOHAJIIBHOTO TEXHIYHOTO YHIBEPCUTETY (aKT BIPOBAKEHHS BiJ
14.03.2019 p.), mo CHpPUATIO TIOKPAIIEHHIO SKOCTI BHUKIAIAaHHS JICKIIHHOTO
MaTepiajay Ta MPOBEACHHS MPAKTHYHUX 3aHATH (ogatku A, b, B).

Ocobuctuii BHecok 3100yBaua. Bci pesynbprath HayKOBUX 1 MPaKTUYHUX
TOCTIPKeHb, 10 YBIWIUIM 10 OUCEpTaIliiiHoi poOOTH, OTpuMaHi 1 po3polieHi
aBTopoM ocobucto. OcoOUCTHII BHECOK 3/100yBada B TMpalsix, HAMHCAHUX Y
CIIBaBTOPCTBI IMOJIATAE B HACTYITHOMY: B [1] mpoBeaeHO aHai3 MEAWYHHUX JIOJATKIB
JUTSL JIarHOCTUKKA 1 MOHITOPUHTY poOOOTHM cepiisi B JOMAIllHIX yMoBaX, B [2]
PO3IIIIHYTO OCOOJIMBOCTI B3aeMoii EM-BunpoMiHioBaHHs 3 0i000’exktamu, B [26]
HaBeJCHO KpuUTepii JAIarHOCTUKA TBUHTOBUX 3’€JHaHb B  YJIBTPa3BYKOBIH
tomorpadiuHiii anaparypi, B [27] 3ampormoHOBaHO MeTOA iH(OOPMAIIHHOT MIATPUMKH

npodeciiHOl MIsTLHOCTI MPAI[iBHUKIB CIIY)KOW HaJA3BUYAWHHX CHUTyalid, B [3]



25

HABEJIEHO METOAMKY PO3PAXYHKY €(PEKTUBHOCTI MEAUYHUX 1HPOPMALIMHUX CUCTEM 1
TexHojorii, B [10] npoBeneHo aHami3 JiTepaTypH 1 pe3yibTaTiB €KCIEPUMEHTAIbLHUX
JAOCHTIDKEHbh  OCOOMCTICHOTO — ajamnTaliifHoro moTeHmiany moauam, y [11]
BiIOOpak€HO  CTaH  CyYacHUX  JIOCHIDKEHb 3a  MPOOJIEMOIO  CTBOPEHHS
HU3BKOCHEPTeTUYHUX TEXHOJIOTIA IS OIIHKH 1 KOPEKIii (YHKI[IOHATBLHOTO CTaHy
omneparopa, B [12] HaBegeHO OCOOJMBOCTI €KCHEPTHUX CHUCTEM JJi JIarHOCTUKU
TEXHIYHOI'O CTaHy OloMenuyHoi amapatypH, B [13] 3ailiCHEHO MAaTEHTHUHN MOILIYK Ta
npoaHaiizoBaHo cy4yacHl metoau BumiptoBanHs UCC, B [14] mpoBeneHo aHami3
CydyaCHUX 3aKOPJIOHHUX Ta BITYU3HSHUX 3aCO0IB 1 MPWIAAIB JJIsl TEJIEMETPUUYHOTO
MOHITOPUHTY JKUTTEBUX (YHKIIH droAuHU, B [4] 3ampoOnoHOBAHO MiJCHCTEMY
HiITPUMKH TPUAHATTS PIlICHb JIiKapeM JIIi aBTOMaTH30BaHOI CUCTEMU BH3HAUYCHHS
PU3HUKY BUHUKHEHHS 1H(apKTy Miokapjaa, B [15] 3aponoHOBaHO JOAATKOBUM PIBEHB
3aXUCTy B 0araTOpIBHEBIN CHCTEMI 3aXUCTY 1 YIPABIIHHSI MEIUYHUM J1arHOCTUYHUM
oOnagHaHHAM, B [5] BIOCKOHAJIEHO CUCTEMY KOMILJIEKCHOTO 3aXHUCTY KOMIT FOTEPHHUX
peHTreHiBcbkux ToMorpadis, B [16] BH3HaueHO MpoOJIEeMH CTBOPEHHS Cy4dacHOi
CHUCTEMHM HampaBJIeHb MalllEHTa J0 JiKapiB, B [24] nmpoaHaai30BaHO ICHYIOUI Cy4acHIi
iHdOopMaIIiitHI TeXHOJOrii 1 CHUCTeMH ISl PaHHBOI JIarHOCTUKU OHKOJOTTYHHX
3aXBOPIOBAaHb 3a pPIBHEM IUPKYJIIOYUX IMyXJIMHHUX KIITHH, B [6] pPO3TISHYTO
MOTOYHUM CTaH MPOOJEMH CTBOPEHHS CY4YaCHHUX 3aco0iB Ta TPHUCTPOIB IS
TCJIIEMOHITOPUHTY Ta K€PYBaHHS KUTTEBUMH (DYHKIIIMH OpraHi3My JIOIuHH, B [25]
JOCITIJDKEHO MEXaHi3MH JIii eJICKTPOMArHiTHOTO BHIIPOMIHIOBaHHS Ha 01000’ €KT, 1110
3HaXOAUTHCS B BOJHOMY cepenoBuili, B [17] HaBeaeHO TEHJCHIII PO3BHUTKY
MOOUTBHUX MEIUYHUX J0JaTKIB B YKpaiHi, B [9] oOpaHo iHbopMaTuBHI (Pi31070TT4HI
MOKAa3HUKW IS OI[IHIOBaHHS (DYHKI[IOHAIBHOTO CTaHy oOIeparopa B YMOBax
00MeXeHO1 PyXJIHMBOCTI, B [23] 3ampomOHOBAaHO BUKOPUCTAHHS METOJIY HEYITKOI
noriku, B [18] po3poOiieHO mNpUCTpild IS peryitoBaHHS Hanpyrd, B [19]
3alpPOIIOHOBAHO BKJIIOYUTH MYJbCOOKCHMETP JIO CXEMHU «KHOIIKH KHUTTS», B [7]
3alpONOHOBAHO OHOBJIIOBATH NMEPCOHI(IKOBAHI TOJIOCOB1 €TAJTIOHH.

Amnpobanis martepiajgiB aucepranii. OCHOBHI TOJIOKEHHS 1 pe3yJIbTaTH

nucepTaniiHoi poOOTH JOMOBiAQIKMCS Ta OOTrOBOPIOBAIMCH Ha MIiXHAPOIHUX
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HAyKOBO-NPAKTUYHUX KOH(pepeHUsIX: «MoJioab B TEXHIYHUX HAayKax: JTOCIIIKEHHS,
npobnemu, nepcrnektuBu» (M. Binnumsg, 2016); XVI MHTK «lIpoGaemu
iHbpopMmaTtuku Ta MojemoBaHHs (M. Xapkie, 2016); XLVI HaykoBo-TexHiuHiit
koHPepeHIii GakynbTeTy 1HPOKOMYHIKAIINA, pPaJlOCNEeKTPOHIKA Ta HAHOCUCTEM
(M. Bimaung, 2017); XXV 1 XXVI MDKHapoJHUX HAyKOBO-IPAKTUYHHX
koH(pepeHuiax «lHdopmaliiiHi TEXHONOrIi: HayKa, TEXHIKa, TEXHOJIOTis, OCBITa,
3nopoB’si» MicroCAD-2017, 2018 (M. Xapkis, 2017, 2018), XVII mixHapoaHiit
HAyKOBO-TEXHIYHIN KOH(pepeHii «BuMiproBaibHa Ta oOUYMCIIOBaIbHA TEXHIKA B
TEXHOJOT1yHUX Tmpouecax» (M. Opxeca, 2017); I MixxHapoHiii HayKOBO-TEXHIUHIHI
KOH(epeHIli «AKTyallbHI POOJEMU aBTOMATHKU Ta MPUIAo0yayBaHHS YKpaiHu»
(M. XapkiB, 2017); VI mibkHapoaHiii HayKOBO-TeXHIYHIM koH(pepeHiii «CyuacHi
npoOJeMHu  pagloCNICKTPOHIKHM,  TEJICKOMYHIKAIidi  Ta  mpuiagoOyayBaHHS»
(M. Binaums, 2017), Hlocrtiii MDKHApOJHIA HAYKOBO-TIPAKTHYHIM KOH(pepeHIii
«Metonu Ta 3acoOM KOAyBaHHS, 3aXUCTY W yHIUIbHEHHS iHQopMmarii» (M. BinHuis,
2017), Nowy sposob rozwoju Inzynieria 1 Technologia (Poznan, Poland, 2017).
IMy6aikanii. OcHOBHI pe3ynbTatn poOOTH BimoOpakeHl B 27 omyOJiKOBaHUX
npaisix, B T. 4. 13 crateil y HAyKOBUX BUJAHHSAX Ta 301pHUKAX HAYKOBHX Mpallb, Yy
TOMY 4HuCHl 9 cTaTel, Mo BXOJATH 0 MepeiKy HayKoBUX ()axoBUX BUIAHb YKpaiHU
(3 HUX 7 y BUIAHHSAX, K1 1HICKCYIOThCS MDKHAPOJHUMH HaYKOMETPUYHHMHU Oa3zaMu
naHux), 4 CTAaTTi y IHIIMX BHAAHHAX, 12 MarepiaiiB i T€3 M0OMOBiaeH KoH(pEpEHIIiH, 2
nmaTeHTaX YKpaiHM Ha KOPUCHY MOJENb. 3arajbHa KUIBKICTh ITyOJIKaIlin
MPOIHIEKCOBAHUX Y MIKHAPOAHIN HAyKOMETpHUUHii 0a3i qanux Scopus — 1.
Ctpykrypa Ta o0csar aucepramii. /[ucepramiitHa poOoTa CKiIamaeTbes 13
BCTYNY, YOTUPBOX PO3JIJIIB, BUCHOBKIB, IMEpEIiKy BUKOPUCTAHHX JIITEPATypPHUX
JDKepen, skuii HapaxoBye 118 HaiimeHyBaHb. 3aranbHuil oOcsr amceprartii 199
CTOpIHOK, 3 SIKMX OCHOBHUU 3MicT Bukianenmii Ha 118 cropinkax, mictuth 27

pUCYHKIB Ta 12 TabIuUIIb.
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