PEHEH3IsI
Ha AHcepTauliiny poboty
HInoTtaka Muxaiina Onexcanaposiya
Ha Temy
«MOJIEJITIOBAHHS TA AHAJII3
ITO3AKJIITUHHUX MOTEHLIIAJTIB CEPLIEBUX KJIITHUH»,
NpEeACTaBJICHY Ha 3100yTTs cTyneHs foktopa dinocodii
B rajly3i 3HaHb 15 — ABToMarH3allis Ta Npunago0yayBaHHs

3a cretianbHicTio 153 — Mikpo- Ta HAHOCHCTEMHA TeXHiKa

AKTYyaJbHICTL TEMH AHCePTAaLil.

JlokTOopchKa nuceprauis, HaxaHa Ha pPELeH3ilo, MPUCBAYEHa JOCTIKEHHIO Ta
po3pobul METOMIB MOJENIOBAHHS Ta 00pOOKH €JIEKTPUYHHX CUIHAJIIB KIIITHH ceplis,
30KpeMa 30CEpeKYIOUHCh Ha BIOCKOHAJEHHI METOJOJIOTIYHOI Ta alrOpUTMIYHOT
NIATPUMKH ISl MIKPOENEKTPOIHUX cucTeM. OCHOBHOIO METOK JOCJIKEHHS €
po3po0ka METOAY PEKOHCTpYKUIi MoTeHuianaiB [aii 3 MO3akJITHHHMX NOTEHLIialiB
CEpUEBUX KIITHUH JUIsl OLIHKK KapAiOTOKCHMYHOCTI dapmaileBTHUHUX 3acobiB Ha
OCHOBI aHaJli3y XapaKTePUCTHK CHUTHAJIB €JIEKTPHYHOI aKTHBHOCTI KapiOMIOLIMUTIB.
[le mocnimkeHHS MOTHBOBAHE HEOOXIJAHICTIO OJHOHACHOIO 3aMucy Ta aHamily
MO3aKIiTUHHUX  [OTEHLIaNiB Ta MOTeHWaniB Jif  cepueBUX  KJIITHH Y
MIKpOEJIEKTPOJIHUX  CUCTeMaxX. MaremaruyHa pEeKOHCTPYKUIs  CIYXHUTh  SIK
HEiHBa3HBHA aJbTECpPHATHBA 1HBA3HBHHUM pIIIEHHAM, 110 MOXYTb 3aBIaTH UIKOAH
KJITUHAM, TMM CaMHMM pO3LLIHPIOIOUM 1H(QOpMaLiiiHO-aNropuTMiuHe 3a0e3neueHHs
MIKPOEJIEKTPOAHUX CHUCTEM JUld OLWIHKM KapIIOTOKCHYHOCTI mnpenapatiB. Lle
AOCHIKEHHS HE JIMIIE CIPHUSE PO3YMIHHIO €NeKTpOo(Qi3ioNOTiUHHX OCHOB poOOTH
cepusi, ajfe i Haga€ LiHHI IHCTPYMEHTH s OUIHKM Oe3neku QapmaueBTHUHHX
3aco0iB, WO B KiHIEBOMY IIIACYMKY CIpHS€ MOKPALIEHHIO TMPAKTHKH y Tramysi
OXOPOHH 3A0POB'S.



Ouivka  OOrpyYHTOBAHOCTI  HAVKOBHX  PE3VALTATIB  Jutceprantii, IX
JA0CTOBIPHOCTI Ta HOBH3HIL

HaykoBa HOBM3HA pe3ysbTaTiB AHCEPTAUIIIHOTO AOCHIJUKCHHS [OJSTAE B
HaCTyMHOMY:

- 3acHOBYIOYHCH Ha KOHUEMUIAX Teopil moast Ta CXeMOTeXHiuniil mojeni
KJITHHHOT MeMOpaHH, po3pobiieHO MeToA PeKOHCTPYKUii norentianis il
CEpUEBHX KIITHH i3 BHKOPHCTAHHAM MO3AKAITHHHHX noTenuiais. Lleii meton
M03BOJSIE  BHABHUTH  [0JATKOBI  napaMeTpH  €NEKTPHUNOT  AKTHBHOCTI
KapIiOMiOUMTIB AN OWIHKM KapAiOTOKCHUYHOCTI JiKapchbKHX 3aco0iB Y
MIKPOEJIEKTPOHUX CHCTEMaX.

- Pospobneno MeTtomonorito BH3HAYEHHS CHHXPOHHHX Ta ACHHXPOHHIX
MOTEHUIaNiB Ail NOMyNsAuiil KJITHH JUIS  MYJILTH-EJIEKTPO/IHINX  CHCTEM.
OcoOnuBicTe  Wi€l METOAMKH MONSrac B  3aCTOCYBAHHI  BHMIPIOBAlb
MO3aK/ITHHHHX MOTEHLIANIB 3 PI3HHX €1EKTPOAIB ISl EPEBIPKIT OAHOUACHOCTI
€JIEKTPUYHOT aKTUBHOCTI KapJiOMIOLIMTIB.

- IligBuuieHO edeKTHBHICTH MONENIOBAHHS  MapajelibHHX  MPOBiHOCTEI
CEpLUEBUX KIITUH CHHOATpIaJIbHOTO BYy3Ja JIOAMHH UIISAXOM Y3arajlbHeHHS
OCHOBHMX 10HHHX CTPYMIB.

JIOCTOBIpHICTE  OTpUMaHHX pe3ynbTaTiB  y Auceprauii  3abe3neuyeTbes
HaCTyMHHM:

- BukopucTtani MeTtoaM MoAeNtOBaHHS Ta OOpOOKM CHTHaMIB €NeKTPHUHOI
AKTUBHOCTI CEpLEBHMX KIITHH [PYHTYIOTBCS Ha BiJOMHX TEOPETHUHHX
KOHIIEMLIAX Ta Cy4aCHUX JOCIHIIKEHHAX Y rany3i enekTpo@izionoriuiix 3aca
pobotu cepusa. lle 3alesneuye HaykoBy OOIPYHTOBAHICTB [MMIJAXOAIB, 1110
BHUKOPHCTOBYIOTBCSL.

- Hna  Bepudikauii  po3pobGNEeHMX METOAIB Ta MojAened  BHKOPHCTaHI
€KCINIEPUMEHTANIbHI  1aHi, OTPMMaHI 3 peajbHHX JAOCIIUKEHb €NEeKTPHUHOT
akTMBHOCTI cepud. lLle n03BoNs€ TNOPIBHATH TEOPETHUHI TNPOTHO3H 3
EMIIPUYHUMH CIIOCTEPEKEHHAMH i MIATBEPANTH aJEKBATHICTL PO3POONEHHN
MIAXO/IB.

- OtpuMaHi pesynbTaT TNOPIBHIOIOTBCS 3 PE3YIBTATAMH, OTPHMAHIMH 33
JIONIOMOrOK0  ICHYIOUMX METOAIB MOAENIOBAHHSA Ta 00poOKkH curnanis. Lle
03BONISIE  OLUHMTH  €(EKTUBHICTb HOBIX MIAXOMIB Yy NOPIBHAHHI 3 BXKe
ICHYFOUMMH TEXHIKaAMH.
3aranom, BBaXalo, IO OTPUMAHI B poOOTI HAYKOBI Pe3yibTaTH € HOBHMH |

0OrpyHTOBaHUMH,

Haykosi nocnimxenns Gynu Buionani 3100yBaueM HA Kadeapi eNeRTpoHnoi
imkenepii  KITI im, Irops  Cikopcbkoro nijx  KepiBmimrsoM JOIEHTKH  Kadeaph
€IEKTPOHHOI 1ikeHepii, K.T.h., aow. Isanywkinoi Haranii Teopriising, B pamkax
AeprxOiomkernol HAP Ne0119U100628 «Biotenemerpitiia cucreMa LeHTPanizoBaHol



OararonapaMeTpHuHOi  excnpec-AiarHOCTHKH  Ta  MEPCOHANbHOTO  MOHITOPHHTY
dyunkuionansHoro crany moaunn»  01.01.2019-31.12.2020 nix KepiBHHUTBOM
HaykoBoi kepiBHuui apyroro posuiny HAP k.T.H., nouentku Isanyuikinoi H. I,

Omxe, B auceprauiiiniii poOoTi moctasieHe HayKOBE 3aBAaHHs PO3POOKH
METOly ~ PEKONCTPYKUIT NOTEeHWianiB Ail 3 NO3akJTHHHHX MOTEHIANiB CepUEeBHX
KAITHH U OLUHIOBAHHA  Kap/LIOTOKCHYHOCTI JIIKApCLKHX TMpenapariB BUKOHAHO
MOBHICTIO, 3100yBay NOBHOIO MipOIO OBOJIO/IIB METOAOJIOTIEI0 HAYKOBOT JisIbHOCTI.

Ouinka 3micty mueepraunii, i 3asepuienicts Ta A0TpHUMANHS TPHINHIB
akajiemiunoi gobpouccnocTi.

3a cBoiM 3micToM auceprauiiina po6ota 3m06yBaua Ilnoraka M.O. noBHicTIO
Binosinae Cranjapry BHIIOI ocBiTM 3i cneuwianbHocti 153 — Mikpo- Ta
HAHOCHCTCMHA TEXHIKA Ta HanpsMKaM JOCHIKEHb BIAMOBIAHO 10 OCBITHBHOT
nporpamu “Mikpo- Ta HAHOCUCTEMHA TeXHIKa”.

Huceprauifina poGoTa € 3aBeplICHOID HAyKOBOK INpaLEl 1 CBIIYUTL Mpo
HAsABHICTD OCOOHMCTOrO0 BHECKY 3100yBaua y HayKOBHil HanpsAM MOJEJIOBAHHS
MOTEHUIaNIB KIIITHH.

Posmanysun 3BiT momiGHoCTI 3a pesynsraraMd MEpeBipKH aucepTauiiiHOl
pobOTH Ha TEKCTOBI CHiBMaiHHSA, MOXKHa 3poOMTH BHCHOBOK, L0 AMCepTauiiiHa
pobdora Ilnoraka Muxaiina OnekcanapoBuua € pPE3YILTATOM CaMOCTIHHHX
AOCHKEHb 37100yBaya 1 He MICTUTH ejieMeHTiB danbcudikailii, KOMMIinsLii,
¢dabpukauii, nnariary Ta 3ano3uyeHb. Bukopucraui ifei, pe3ynsraTy i TEKCTH IHIIHX
aBTOPIB MAIOTh HAJIEXHI MOCHJIAHHS Ha BIANOBIIHE JLKEPEJIO.

[TpuHunnu akaneMiyHol JOOPOYECHOCTI HE MOPYIIEH.

MoBa Ta cTHIBb BHKJIAACHHS Pe3Y/bTaTiB.

Huceprauiiina pobora HanucaHa yKkpaiHCEKOIO MOBOIO.

BuknaneHHss OCHOBHUX MOJIOXKEHb AMCEPTALlii Ta OMHUC METOMIB 1 pe3yibTaris
JOC/I/DKEHb  BHKOHAHO aBTOPOM TIOCHIJOBHO Ta JOCTynmHO. B auceprauii
BUKOPHUCTAHHUI HAyKOBUIl CTHUJIb MOBJIEHHS Ta 3arajbHONpHiiHsATa TepMmiHosoris. Bei
crietianbHi TEpMiHM HAIEXHUM YMHOM MOSCHEHI.

Huceprauis cknajaetbes 3 BCTYNY, HOTHPBOX PO3/iNiB, BHCHOBKIB, CIHCKY
niTepatypu Ta goaarky. 3aranbnuii obesr uceprauii 116 cropinok.

Y Beryni HaeeHo oOrpyHTYBalHs akTYaILHOCTI AOCTIDKEHHS Ta OKPECNEHO
ioro man.

Y nepwomy poytini  3iificneno  ananis  HaykoBHX  JDKEpENn  LIOMO
enektpodizionoriunux 3acajg pobOTH KapiOMIOUHTIB Ta BHKOPHCTAHHS CYUACHHX
TEXHONOrI Juist OUINKK KapHIOTOKCHUNOCTI, MOCTABNCHO 3aaaui Juicepratiiinoro
AOCHIJIKEHS,

Y apyromy poyini OIMISHIYTO MATCMATHYMIT MOJISIT noTenianin T Ta jxou
A0 OTpUMAHHS  NO3AKINTHHHMX  noTenniwtis,  JUist nonermenns  ienthdikatti
NMapameTpiB Ta CHPOLICII PO3PAXYHKIB Gy0 YAOCKOIIICHO MOAEI NapaleIbHHX



NPOBIAHOCTEH 31 CTpYMaMH Kanito, Hatpito Ta kansuio. [apamerpu yrockonaicnol
Mozeni Oynn mimiopaHi TaKHM YiHHOM, OO 1T CTPYMH BUUIOBIUIM 3AUILITHM
CTpyMaM A€Tani30BaHoi Moaeni. Jlonasanns pistsits NO3aKITHIINX HOTCHILMINB 1A
OCHOBI Teopil nons a0  GiIoMEHIY  MOJCIb, KA JIO3BOMSIC  MOJLCTIOBITH
No3aKJiTHHHI MOTEHUIANN CHHOATPIANBLINX CEPUEBHX KIITHIT JHO/ULHTH,

Y TpeTboMy po3iii po3pobaeHO METONMKY PeKOHCTPYKUIT norenianin il
CepueBHX KJITHH 3 IXHIX MO3AKMITHHHUX MOTCIIUIB JUlsl CHCTeM 3 Gararhbva
enekTpofamu. Lis MeToanka afgantosana ans BHIAJIKIB CHIXPOHITHX Ta ACHHXPOHIINX
MoTeHUIaiB Ail, OAHAKOBIHX Ta Pi3HUX NOTEHLIANIB JIii, @ TAKOK JUIsl FPYIM KJITHIE 3
CHHXPOHHHMH Ta OIHAKOBHMH noTeHuianamu Aii. Onucano MeTojiuky BU3HAUCHIIS
CHHXPOHHOCTI MOTeHWianiB Aii Ta po3s'a3ano 3apauy ixentHdikanii Biacranci mix
KIITHHAMH Ta €EKTPOAAMH Ha OCHOBI 3alpONOHOBAHOrO OiAOMEHIIOIO MiJXOMY Ta
reomerTpii MikpoenekTpoxHux pewitok. Jns peanizauii Metomy pekoHcTpykitii
MOTEHUIaNB Ail 3 MO3aKTITHHHUX MOTEHWIaNiB B CHCTEMAX 3 MiKpOEJEKTPOILHUMH
pelIiTKAMH OTPUMAHO aHANITHUHHI PpO3B'S30K UM BM3HAuenus BijcTaineil Bij
€JIEKTPOIIB J10 KJIITHHHU B OZIHOBUMipPHOMY Ta BOBUMIpHOMY BHIaJIKaXx.

Y yeTBepTOMY pO3AiII MOPIBHAHO Pi3HI METOAM 3HEUIYMJICHHS MO3AKJIITHHHUX
NOTEHWIaNIB, 30KpEMa BHKOPHCTAaHHS BEMBIET-MEPETBOPEHHS, METOA BIACHUX
MiANPOCTOPiB Ta KOMIUIEKCHHH METOJ 3HEeulyMJyieHHs. BHABIEHO, IO KOMIUIEKCHUH
METOA JaB HaliKpallli pe3ybTaTy. J1ocainkeHo pU3HK KapAiOTOKCHUHOCTI JIIKAPChKUX
npenapariB, BUKOPUCTOBYIOUYH PEKOHCTPYHOBaHI MOTEHIIaAM Ail, Ta 3arpornoHoBaHo
po3LIHpeHHsT HA0Opy JaHuX U MallMHHOro HapyaHHs. IIpoBeneHo knacudikailiro
NO3aKMITUHHUX TOTEHUIaNdiB 3a TpyNnaMH PpU3HKY KapAiOTOKCHYHOCTI Ta
KOHILIEHTpalliiMU Nnpenapaty. BUsiBlI€HO, 110 BUKOPUCTAHHS JOAATKOBUX MapaMeTpis,
OTPUMAHUX 3 PEKOHCTPYHOBaHMX MOTEHUIaniB Ail, MOXeE MiABUILYBAaTH TOUHICTH
Knacudikauii.

JHuceprauiiina po6oTta odopmiieHa BIINOBIHO 10 BUMor Hakasy MOH VYkpainu
Bix 12 ciuns 2017 p. Ne 40 «ITpo 3arBepaskeHHs BUMOT 10 0pOpMIEHHS AUCEpTALIi».

OnpuaoaneHns pe3yabTaTiB Ancepraiiiinoi podorn.

HaykoBi pe3yabTatd aucepTauii BHCBITIEHI y LIECTH HAYKOBHX nyOnikaiisx
3n00yBaya, cepell AKMX: YOTUPHU CTaTTi y HayKOBHX BHAAHHSX, BKIIOUCHHX HA Jaary
onyOiikyBaHHs [0 TNepesliky HaykoBHUX (axoBHX BHIaHb YKpaiuu; asi ctarti y
NepIOAMYHUX HAyKOBUX BUIAHHSAX, NMpoinaekcoBanux y 6azax paunx Web of Science
Core Collection Ta/abo Scopus.

Takox pesynvratu auceprauii Oyau anpoGoBaHi HA ABOX HAYKOBHX (aXoBHX
KOH}epeHILisX. ’

HaykoBi nyGaikauii 3po0ysaua MaloTh BHCOKHI piBetib, B HHX AOTPHMAaHi
NPUHLMIK  akajemiunoi pobpouecnocti. Y Beix nybOaikaiisx, onyGnikosannx 3i
criipagropamu, [norak M.O. Biiic BusnauaiLinii 0cobneTHil BHECOK.



Takpm unnom, naykost pesynntanne onncani B juiceprantiiiniii podori nosnictio
suciticni y naykosnx nyGuikaiisx 3100y nava.

Hejtoaicn ma saynazseins oo ancepraniiinoi podorn,

J1o poboru Moxcua Biesosi T Taki 3ay ke

L. B uersepromy poytini sapro Gyno 6 sikopierant Giinine ojuioro serojy
KjacHPpikaii irnmmx. norenianin, 1o noreniiine Moo 6 niuwiiu
OTpUMAI SHauCHis ehekrIBIoCTi Kiachdikaii.

2. Jlonismuum 6yino 6 sactocynant pasom 3 KJIACHPIKAULCIO METOJUT BH3HAUCHHS
BOIJIHBOCTI 031K, 11O MOMI0 6 najiaru JAOJATKORY — inpopmattito  1npo
BOIKIMBICTL  THX UM IHINIMX  1APAMETPIB  KITHHINX  HOTCHITUNIE  JUls
BU3HAUCHIISE KAPJUOTOKCHUIOCTI,

3. 3 omsy na copmynanosay Mery JOCHLKEIIs, BApTO Oyno 6 O wiTKO
OKPCCIIMTH, SIK CaMe yI0CKONANCHO METO/MMIIE T ajlropuTMitne 3ades3ieuctis
MIKPOCJCKTPO/IIHX  CHCTCM, Ta HABECTH UHCENbII  XAPAKTCPHCTHKH, 10
AO3BOJSIOTE OIINUTH 11€ YAOCKOUAJICHTIS.

4. B n. 3 naykosoi HOBU3IM BAPTO MOSCHMTH, 1O MACTLCA HA yBasi Mix
“cknauiicnio MOpPONOritT i AKMMH UHCENLIIMH XapAKTEPHCTHKAMI BOHA
ONUCycTheS,

5. B n. 2 npakrvunoi uinnocti He Bkasani  uuceNbUi  XapaKTCpPHCTHKH
HMJUBHIEINS BIWIOWEHNA aMILITYIH CHIHALY [0 WIYMY, sIKe OTpHMalie B
PE3yJALTATI IMCepTalliiioro ocipKens.

6. HeoOxijuio Bkazati, uu € AOCTYNIHMH JUlsl LIMPOKOTO 3arany AOCHIAHHKIB
po3pobueni nporpamui 3acodu, npo ski e mMosa B m. 1 Ta S5 npaxktHuHOi
HiNHOCTI; AK came i Ha SKMX yMOBaX iX MOXHA OTPHMATH.

7. Cnosocnonyuennst  “mpocnijpkenns — enexrpodizionorii” ma  crop. 2 e
HCKOPEKTHUM.,

8. Mijmen o pue. 1.2 Ta 1.3 ue BiUIOBIAAIOTL TOMY, O 300pOKEHO Ha
BIUTOBIJNINX pUCYlIKaX,

9. Caosocrionyucnnst “ammiityannit curnan™ (crop. 74) notpefye 10AaTKOBIHYX
HOSCHCHD.

Buaxaio, o suciosieni saysaxenis e € BH3AMUILIIMI | 11e 3MEHIYIOTh
3Arajiviy HayKkosy HOBM3HY Ta NPAKTHUILY 3HAYHMICTb PE3YNLTATIE TA He BIUIHBAIOTH
l1a NO3UTUBILY OILIHKY JAucepTaliiinoi poGori,

Bucnosok npo juceprauiiiny poGory.

Buaxaio, uo Jicepraitiiina pobora 3olysava crynenst foxropa Qinocodii
Hlnoraka Muxaiina Osnexcaigiponiua na temy «<MOOENMIOBAHHA TA AHANIZ
MNO3AKNITUHHMNX MOTEHUIANIB CEPUEBUX KNTWUH» nukonana ua



BUCOKOMY HAYKOBOMY PiBiii, HC HOPYHIYC NPHHIHIIB AKAACMiUHOT A00poYeCHOCTI Ta
€ 3aKiHYCIIUM HAYKOBHM Jl()CJIiJl)KCIIII}IM. Cyl(yl'llliC'l'b TCOPCTHUHHUX Ta MPAaKTHYHHUX
PE3YILTATIB AKOrO PO3B'SIYC 1HAYKOBE JABANIIS, IO MAC ICTOTIIE 3HAUeN s Ans rany3i
sHanb 15 — AsroMarusanis ta npunasoGynysanns.  Jluceprauiiina poGora 3a
aKTYaJILHICTIO, TPAKTHIHOIO HIHIHCTIO T4 HAYKOBOIO HOBH3HOIO MOBHICTIO BiAMOBI A€
BUMOraM HHHNIOro 3akonojasersa Ykpainu, uo nependauetti B n. 6 - 9 «Ilopsaaky
npucyjokeiis - cryncns  jokropa  inocodii Ta  ckacyBaHmst  pilleHHS  pa3oBOi
CCILAIIBOBANOT BUCHOT PaaM saiiady BHILOT OCBITH, 11ayKOBOT YCTAHOBH TIpO
MpueyjpKeIst cryncis jokropa ¢ginocodiin, sarsepmrenoro [Nocranosoro Kabinery
MinicTpis Yikpaitm sig 12 ciuns 2022 p. N 44,

3no6ysau Ilnorak Muxaitno OsekcallipoBuy 3acayroBye Ha NPUCYIKEHHS
crynenst  Jlokropa  (inocodii B ranysi smamn 15 -~  ApromaTuzauis  Ta
npunanobyiysaniis 3a cneuiainbiictio 153 — Mikpo- Ta HAHOCHCTEMHA TEXHIKA.
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