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1O. O. Kpyrsik, M. B. Crpixa

®I3NYHI, XIMIYHI TA IHWI ABULWA, HA OCHOBI
AKX MOXYTb BYTW CTBOPEHI CEHCOPU

PHYSICAL, CHEMICAL AND OTHER
PHENOMENA, AS THE BASES OF SENSORS

PACS: 73.43.-f, 73.50.Jt, 84.37.+q

YPOKHN HAHOEJIEKTPOHIKUN: E®EKT XOJIJIA I BUMIPIOBAHHSA
EJEKTPOXIMIYHUX MMOTEHIIAJIIB Y KOHIEIII «3HA3Y — BTOPY»

10. O. Kpyensx, M. B. Cmpixa*

Opnecbkuii 1ep>kaBHUM €KOJIOTTYHUI YHIBEPCUTET
Byn. JIbBiBChKa, 15, Oneca, Ykpaina
tei. (067) 725 2209, E-mail: quantumnet@yandex.ua
* InctutyT (i3uku HaniBOpoBiaHUKIB iM. B. €. JlamkaproBa HAH Ykpaiuu
np. Hayku, 41, Kuis, Ykpaina
ten. (044) 525 6033, E-mail: maksym_strikha@hotmail.com

YPOKH HAHOEJIEKTPOHIKHN: E®OEKT XOJIJIA I BUMIPIOBAHHA
EJEKTPOXIMIYHUX MOTEHIIAJIIB Y KOHUEILII «3HA3Y — BTOPY»

0. O. Kpyanax, M. B. Cmpixa

AnoTtanis. Ha npogoBkeHHs onepeaHix HaBYaIbHO-OTIISIIOBUX CTAaTei aBTOPIB Yy paMKax
KOHIICTIIII] «3HU3Y — BrOPY» Cy4acHOi HAaHOCJIEKTPOHIKH PO3MIANAIOTHCS KIACUYHHUI 1 KBAHTOBUUI
epextn Xoiia, METOIM BUMIPIOBAaHHS €JICKTPOXIMIUYHUX MOTeHIianiB, ¢opmynu Jlangayepa i
broTTekepa, BUMIpIOBaHHS XOJUTIBCHKOTO MOTEHITIATY, BpaxXyBaHHs MarfiTHOro mojis B metoai HPOT,
KBaHTOBH edekT Xosuia, piBHi Jlanaay 1 kpaiioBi ctanu B rpadeHi.

KirouoBi cioBa: HaHoenekTpoHika, egekt Xosuia, piBHi Jlanaay, kpaitoBi ctanu, rpadeH, MeTon
HPOT

© 10. O. Kpyrnsak, M. B. Crpixa, 2014



10. O. Kpyrmsix, M. B. Crpixa

LESSONS OF NANOELECTRONICS: HALL EFFECT AND MEASUREMENT OF
ELECTROCHEMICAL POTENTIALS WITHIN «BOTTOM - UP» APPROACH

Yu. O. Kruglyak, M. V. Strikha

Abstract. Classical and quantum Hall effects, measurement of electrochemical potentials, the
Landauer formulas and Buttiker formula, measurement of Hall potential, an account of magnetic field
in the NEGF method, quantum Hall effect, Landau levels, and edge states in graphene are discussed
in the frame of the «bottom — up» approach of modern nanoelectronics in continuation to the previous
tutorial review articles of the authors.

Keywords: nanoelectronics, Hall effect, Landau levels, edge states, graphene, NEGF

YPOKH HAHOJJIEKTPOHUKMU: DOPEKT XOJIJIA U UBMEPEHHUE
ANEKTPOXUMHNYECKHUX ITOTEHIIUAJIOB B KOHIEIIINUHU « CHU3Y — BBEPX»

0. A. Kpyenax, M. B. Cmpuxa

AHHoOTauus. B mpomomkeHne mpenplaymux yueOH0-0030pHBIX CTAaTe aBTOPOB B paMKax
KOHIIENIIIMA «CHU3Y — BBEPX» COBPEMEHHOM HAHOXJIEKTPOHUKU PacCMaTPUBAIOTCS KIACCUYECKUN
1 KBaHTOBBIN 3 exTsl Xomia, METOAbl U3MEPEHUs EKTPOXUMUYECKUX MOTEHIINAIOB, (OPMYJIbI
Jlannayspa u brorTekepa, n3MepeHne XoJUIOBCKOIO MOTEHIMala, y4eT MarHUTHOTO TOJIsi B METOE
HPO®T, xBanToBbIH 3p ekt Xosta, ypoBHH Jlanaay u kpaeBble COCTOSHUS B TpadeHe.

KuaroueBblie ciaoBa: HaHOAIEKTpOHUKA, 3 dext Xomna, ypoBHu JlaHaay, KpaeBble COCTOSHUS,
rpaden, metog HPOI'



B. I. JlutoBuenko, A. 1. Kypuak, M. B. Crpixa

®I3NYHI, XIMIYHI TA IHWI ABULWA, HA OCHOBI
AKX MOXYTb BYTU CTBOPEHI CEHCOPU

PHYSICAL, CHEMICAL AND OTHER
PHENOMENA, AS THE BASES OF SENSORS

PACS: 71.15.Mb, 71.20.-b, 73.22.Pr, 73.23.Ad, 84.32.Ff, 85.35.-p

AHI3OTPOIIIA IMTPOBITHOCTI IBOIHAPOBOI'O I'PA®EHY II1PU CTUCKY B310OBX
HAIIPSIMKIB «KPICJIA» I «3UI'3ATY»

B. I Jlumoeguenxo, A. 1. Kypuax, M. B. Cmpixa

Inemumym gizuku nanienpogionuxise im.B.Jlawkapvosa HAH Yxpainu,
np. Hayku, 46, 03028 Kuis, Yxpaina,
maksym_strikha@hotmail.com

AHI3OTPOIIISA ITPOBITHOCTI IBOIHAPOBOI'O I'PA®EHY IIPU CTUCKY B310BX
HAITPSIMKIB «KPICJIA» I «BUT'3ATY»

B. I Jlumoguenxo, A. I. Kypuak, M. B. Cmpixa

VY pamkax (opmalizMy METOAY CUIBHOIO 3B’SI3Ky OTPUMAHO XBUJIbOBY (DYHKIIIIO 1 30HHUHM CIIEKTP
CTUCHYTOTO ABomapoBoro rpadeny (I), a Takok BUpa3u IJisi TEH30pa MPOBITHOCTI MPU CTUCKOBI
B HaNpsMKY SIK «Kpicia» (Bich X), Tak 1 «3ur3ary» (Bich y). CyrreBa (monan 20%) aHizoTporis
MIPOBIJIHOCTI, fIKa IPU L[bOMY BHHMKA€, MOXe OyTH BUKOPUCTAHA MPU CTBOPEHHI HOBUX UYTIUBUX
TEH30p1B MEXAHIUHUX HAIPY>KEHb.

Kurouosi ciioBa: npomapoBuii rpadeH, CTUCK, aHI30TPOIisl TPOBITHOCTI, TEH30pU HAIPYKEHb

ANISOTROPY OF BILAYER GRAPHENE CONDUCTIVITY UNDER COMPRESSION
ALONG “ARMCHAIR” AND “ZIGZAG” DIRECTIONS

V. G. Litovchenko, A. 1. Kurchak, M. V. Strikha

Within a tight binding model formalism we obtained the wave function and band spectrum of
strained bilayer graphene (BG), as well as the expressions for the conductivity tensor under strain
along “armchair” (x axis) and “zigzag” (y axis) directions. An arising essential (over 20%) anisotropy
of conductivity can be used for the fabrication of new sensitive tensors of mechanical tensions.

Key words: bilayer graphene, compression, conductivity anisotropy, tension tensors

© B. I Jlutouenko, A. I. Kypuak, M. B. Crpixa, 2014
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AHHU3O0TPONIUS MPOBOJUMOCTH JIBYXCJIOMHOI'O TPA®EHA ITPU CKATUHN
BA0OJIb HAITPABJIEHUU «KPECJIA» U «3UT'3ATA»

B. I Jlumoguenko, A. H. Kypuax, M. B. Cmpuxa

B pamxkax ¢dopmanu3zma MOJENIHM CUIBHON CBSTH MBI OJYYMJIM BOJHOBYIO (DYHKIIMIO U 30HHBIN
CHEKTpP CXKaToro JAByXxcioiHoro rpadena (/II'), a Takke BbIpaXeHHs! JUIsl TEH30pa MPOBOAUMOCTH
IpU CXKAaTUM BAOJb HAIpPaBIEHMS «Kpeciay (0Ch X) U «3urzara» (ochb y). BosHukaromias npu
3TOM cyiecTBeHHast (cBbime 20%) aHU30TPONUs MPOBOJUMOCTH MOXKET OBITh MCIOIb30BaHA MPH
U3rOTOBJIEHUH HOBBIX UYBCTBUTEIbHBIX TEH30POB MEXaHUUYECKUX HANpPSKEHUH.

KuroueBblie cioBa: qByXcioiiHbIM rpaden, cxxarue, aHU30TPOIUS MPOBOJAUMOCTH, TEH30PbI
HarnpsHKEHUs
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®ISNYHI, XIMIYHI TA IHWI ABALWA, HA OCHOBI
AKX MOXYTb BYTU CTBOPEHI CEHCOPU

PHYSICAL, CHEMICAL AND OTHER
PHENOMENA, AS THE BASES OF SENSORS

YIIK 53.085.5, 681.586

OBUYHCJIIOBAJIbHUI EKCIIEPUMEHT B OBIPYHTYBAHHI BUBOPY
OYHKIIOHAJIBHOI'O MOHOMEPY JJUIA "IHTYYHOI'O PELHEIITOPA" HA
MEJIAMIH

K. M. My3uka

XapKiBChKHI HalllOHAIBHUN YHIBEPCUTET Pal0eNeKTPOHIKH,
na0. AHaMITUYHOI ONTOXEMOTPOHIKH,
61166, Ykpaina, m. Xapkis, rp. Jlenina, 14
E-mail: mkm@kture.kharkov.ua

OBYMCJIIOBAJIBHU EKCIEPUMEHT B OBIPYHTYBAHHI BUBOPY
OYHKIIOHAJBHOI'O MOHOMEPY JIUIsA CUHTE3Y "IHTYYHOI'O PELHEIITOPA"
HA MEJIAMIH

K. M. My3uka

Anortanisgs. KBaHTOBO-XIMIYHHM METOJIOM Teopii (QyHKIIOHANYy T'YCTHHH Ha piBHI Teopii
RwB97XD/6-31G(d) nocniakeHo reoMeTpii Ta eHepreTUYHI XapaKTepUCTUKH MepeInoiMepr3aLiitHuX
KOMILJIEKCIB "(yHKIIOHATBLHUN MOHOMEDP — mAOMoH" y BaKyyMi, BOJI Ta aneToHiTpuwii. B saxocri
(yHKIIIOHATIBHUX MOHOMEPIB PO3IVIAAAINCh TPUHAALSATH MOHOMEPIB 3 PI3HUMH BIIACTUBOCTAMM.
MenamiH BUKOPUCTOBYBaBcs, sk mabioH. [lokazaHo, mo y BakyyMi HailO1IbII €HEPTEeTUUHO
BUTITHUMH € KOMIUIEKCH MeJIaMiHy 3 (YHKIIOHAaJbHUMH MOHOMEPAMHU aKpuiamigo-2-MeTui-1-
nponaHcyiabdonosa kucinora (AMIIK), etunenriikons Metakpuiar ¢pocdar, iTakoHOBa KUCIIOTA;
y Boai 1 anetoHiTpuiai — 3 AMIIK, iTakoHOBOIO Ta akpHJIOBOIO KUCIOTOK. OTpUMaHi pe3ynbTaTu
Jal0Th MOKJIMBICTh OOTPYHTYBaHHS BUOOPY HAWKpAIIOro KaHAWaTa-MOHOMEpA MPU CTBOPEHHI 32
TEXHOJIOT1€10 MOJIEKYJIIPHOTO IMIPUHTUHTY "IITYYHOTO pelentopa’ Ha MeIaMiH.

KnarouoBi cioBa: KBaHTOBO-XIMIUHUN PO3paxyHOK, METOA Teopii QPyHKIIOHANY T'yCTHHHU,
MOJICKYJISIPHO IMIIPUHTOBAHUHN MONIMEp, MepearnoNiMepr3aiiHuil KOMIUIEKC, ITYYHUIH peLenTop,
MeJaMiH

© K. M. Mys3uxka, 2014



K. M. My3uka

COMPUTATIONAL STRATEGY IN RATIONAL CHOICE OF FUNCTIONAL
MONOMERS FOR "ARTIFICIAL RECEPTOR" SYNTHESIS ON MELAMINE

K. M. Muzyka

Abstract. Geometric and energy characteristics of the pre-polymerisation complexes "functional
monomer - template" in a vacuum, water and acetonitrile are investigated with density functional theory
(DFT) method at RwB97XD/6-31G(d) level of the theory. Thirteen monomers with different properties
are considered as functional monomers. Melamine is used as a template.

It is shown that the most energetically favorable complexes of melamine in vacuum with the
functional monomers acrylamido-2-methyl-1-propanesulfonic acid (AMPSA), ethylene glycol
methacrylate phosphate, itaconic acid, in water and acetonitrile — with AMPSA, itaconic and acrylic
acid.

The obtained results are useful in rational choice of functional monomers as the best candidate for
"artificial receptor" design using technology of molecular imprinting.

Key words: quantum-chemical calculations, density functional theory, molecularly imprinted
polymer, pre-polymerisation complexes, artificial receptor, melamine

BBIYMCJIUTEJBbHBIA SKCIIEPUMEHT B OGOCHOBAHUHU BBIBOPA
OYHKIIMOHAJIBHOI'O MOHOMEPA JIUIsA CUHTE3A "UCKYCCTBEHHOI'O
PELEIITOPA" HA MEJIAMUH

E. H. Mysvixa

AHHoTauusa. KBaHTOBO-XMMHUYECKAM METOJOM (PyHKIMOHAJNA TMIOTHOCTH HAa YPOBHE
teopun RwB97XD/6-31G (d) uccnenoBanbl TEOMETPUU U DHEPTETUUYCCKUE XapaKTEPUCTUKH
NEepeANoIMMEPU3AMOHHBIX KOMIUIEKCOB "(yHKIIMOHAIBHBIM MOHOMED - 1a0I0H" B BaKyyMe, BOJIE U
arleToHuTpuIIe. B KauecTBe (PyHKIMOHATBHBIX MOHOMEPOB pacCMaTpUBAIIICH TPHHAAATH MOHOMEPOB C
Pa3IMYHBIMU CBOMCTBaMU. MeslaMHMH UCTIONIB30BAJICH, Kak 11a01oH. [loka3aHo, 4To B BakyyMe Hanbosiee
SHEPreTUYECKU BBITOAHBIMU SABISIOTCS KOMIUIEKCHI MeJIaMHMHA ¢ (DyHKIIMOHAJIbHBIMU MOHOMEpaMHU
akpuiIaMua-2-MeTwi- 1 -nponancynbdonosas kuciaota (AMIIK), stunenrmkons Metakpuiar ocdar,
WTAKOHOBAsl KUCJIO0Ta; B BoJe U anetonutpuiie — ¢ AMIIK, nTakoHOBOIM M aKpUIOBOW KHUCIOTOM.
[Tony4yeHHble pe3yabTaThl 1al0T BO3MOKHOCTh 0OOCHOBaHHUS BbIOOpA JIUIlIEro KaHu1aTa-MOHOMepa
IIPU CO3JIaHUU 1O TEXHOJOTHH MOJIEKYJISIPHOIO UMIPUHTHUHIA "HCKYCCTBEHHOIO peuenrtopa’ Ha
MEJIaMUH.

KuroueBble cj10Ba: KBAHTOBO-XMMHUYECKHUM pacueT, METOJ TEOpUHU (PYHKIIMOHAJA TUIOTHOCTH,
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JOCIIIKEHHSA AHAJIITUYHUX XAPAKTEPUCTUK AMITIEPOMETPUYHUX
HIKEJIEBUX IEPETBOPIOBAYIB 3A JTOIIOMOTI'OIO IOTEHHIOCTATY
«PALMSENS» TA HOT'O BITYN3HAHOI'O AHAJIOT'Y

I. C. Kyuepenko, O. C. fkosneBa, O. O. Congarkin, B. I. Menbauk, JI. M. Cemenu4ena,
O. I1. Conmpatkin, C. B. JI3saneBuu

AHoTanisi. B po6oti Oyno n0oCHi’KeHO XapaKTEPUCTUKU HIKEJIEBUX aMIEPOMETPUYHUX
MEPETBOPIOBAYIB, MITKIIOUEHUX J0 eKCIIEPUMEHTAIBHOTO MOTEHIIOCTATy YKPAaiHCHKOTO BUPOOHUIITBA
Ta KoMepiiiiHoro norenmiocrary PalmSens (Hinepnanan). [1pu iboMy gociimkyBaiu sSK BIacHi
XapaKTEPUCTHKHU TIEPETBOPIOBAYIB, TaK 1 BIAMIHHOCTI IIPH MiIKJIIOYEHHI TIEPETBOPIOBAYIB 10 PIZHUX
npuiaaiB. [IopiBHAHHS IPOBOAMIIOCH Y IEKUIBKOX peXUMax poooTu. [{o moreHiocTaris niaKIoyaiu
aMIIEPOMETPUYHI eNIEKTPOIH 3 HiKeT0 200 010CEHCOPH ISl BU3HAUSHHS TITFOKO3U (OTpUMaHI IIJISTXOM
IMMOO1JTI3a11ii TIIFOKO300KCH/1a3U Ha TIOBEPXHIO JTaHUX €JIEKTPOIiB) 1 MOPIBHIOBAIN €(PEKTUBHICTh
BUMIPIOBAHHS BMICTY MIEPEKUCY BOJIHIO Ta INIOKO3M 000Ma MMOTEeHIiocTaTaMK. 30KpeMa, OPIBHAHO Taki
napamMeTpH JaTYUKIB K BIATYKH CEHCOPIB, IITyM CUTHAJY, MiHIMaJIbHa M&Xa BUMIPIOBAaHHS PEYOBHH,
KaJiOpyBaJibHI KPHBI )11 BA3HAYCHHS KOHIICHTpAIlil MePEeKUCY BOIAHIO Ta TITFOKO3H, BIITBOPIOBAHICTh
BIITYKIB MpU TpuBaJiid poOoTi. Takoxk mnepeBipeHO CENEeKTUBHICTh CEHCOPIB JI0 MEPEKUCY BOJHIO
BIJIHOCHO OCHOBHHX iHTE€p(EpyrOUnX peuoBHH: aCKOPOIHOBOI KMCIIOTH Ta eTHiIoBoro cimprty. [lokazano,
10 HiKeNeBl MepeTBOPIOBaYl MOXKYTh BUCTYNaTH OCHOBOIO JUIsl CTBOPEHHS XeMO- Ta 010CEHCOPIB.
KpiMm 11p0ro, mpoaeMoHCTPOBaHO, 110 y OUIBIIOCTI BUMAAKIB 3aPONOHOBAaHUI HOBHI MOTEHIIOCTAT
BITYM3HIHOTO BUPOOHMIITBA HE MTOCTYIAEThCS MOTeHITIocTary PalmSens 1 Moxe CITy>kKUTH HOTO OLITBIIT
JEIIEBUM aHaJIOroM MpHU po3poOLii 610CEHCOPHUX TECT CUCTEM.

KarouoBi ciioBa: 6ioceHcop, TIIIOKO300KCH1a3a, IEPEKUC BOTHIO, TOTEHI[IOCTAT, aMIEPOMETPis
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STUDY OF CHARACTERISTICS OF AMEROMETRIC NICKEL TRANSDUCERS USING
POTENTIOSTAT ‘PalmSens’ AND IT’S UKRAINIAN ANALOG

I. S. Kucherenko, O. S. Yacovleva, O. O. Soldatkin, V. G. Melnyk, L. M. Semenycheva,
A. P. Soldatkin, S. V. Dzyadevych

Abstract. Characteristics of nickel amperometric transducers connected to experimental Ukrainian
potentiostat and to commercial potentiostat PalmSens were studied in this work. During this, intrinsic
characteristics of transducers and differences caused by connection to different potentiostats were
examined. Comparison was made in several working modes. Amperometric electrodes made from
nickel and biosensors for glucose determination (obtained by immobilization of glucose oxidase onto
the surface of these electrodes) were connected to the potentiostats and effectiveness of measurement
of hydrogen peroxide and glucose contents by both potentiostats was compared. I.¢e., sensor responses,
signal noise, limit of detection of substances, calibration curves for determination of hydrogen peroxide
and glucose, reproducibility of responses during continuous operation were compared. Also selectivity
of sensors to hydrogen peroxide respectively to main interfering substances (ascorbic acid and ethanol)
was checked. It was shown that nickel transducers can be a basis for creation of chemo- and biosensors.
Besides, it was demonstrated that for the most parameters new Ukrainian potentiostat is not inferior
to the potentiostat PalmSens and Ukrainian potentiostat can serve as a cheaper analog of PalmSens
during development of biosensor test systems.

Keywords. biosensor, glucose oxidase, hydrogen peroxide, potentiostat, amperometry

NCCIIEAOBAHUE XAPAKTEPUCTUK AMIIEPOMETPUYECKHUX HUKEJIEBBIX
IPEOBPA3OBATEJIEN C UCHIOJb30BAHUEM IOTEHIIMOCTATA «PalmSens» 1
ET'O YKPAUHCKOI'O AHAJIOTA

. C. Kyuepenko, A. C. fxosnea, A. A. Connarkus, B. I'. Mensnuk, JI. H. Cemenbiuena,
A. II. Connarkun, C. B. JI3a1eBuu

AnHoTanus. B pabore Ob1710 HccneAOBaHO XapaKTEPUCTUKUA HUKEIEBBIX aMIIEPOMETPUYECKUX
npeoOpa3oBaTelsieil, TOAKIIOUYEHHBIX K AKCIEPUMEHTAIbHOMY MOTEHIIMOCTATY YKPaMHCKOTO
MIPOM3BOJICTBA M KOMMepUeckoro nmoteHoctara PalmSens (Hunepnanasr). [Ipu sTom ucciemoBamn
KaK COOCTBEHHBIE XapaKTEPUCTHKHU MpeodpazoBaTeneii, TaKk U OTIUYUS NPU MOAKIIOYCHUHU
npeoOpa3oBareneil kK pa3HbM npudopam. CpaBHEHHE MTPOBOAMIOCH B Pa3HBIX pekuMax padboTel. K
MOTEHIIMOCTATaM MOIKIIOYAIIN aMIIEPOMETPUIECKUE IEKTPOIBI U3 HUKEIS WU OMOCEHCOPHI IS
OIpeIeNICHHS TIIFOKO3bI (MTOTy4YEeHHbBIE IyTeM HMMOOMITU3aLUH [TTFOKO300KCHIa3bl Ha TTIOBEPXHOCTh ITHX
AIIEKTPOJOB) M CpaBHUBAIH 3()(HEKTUBHOCTH U3MEPEHUS COJCPKAHNUS MEPEKHCH BOAOPO/IA U TIIFOKO3bI
000OVMMH TOTEHIIMOCTaTaMu. B 4acTHOCTH, CpaBHUBAIMCH TaKUE TTAPAMETPHI JAaTYMKOB, KAK OTKIMKH
CEHCOpOB, IIIyM CUTHAJIa, MUHUMaJIbHas TPaHUIla ONpe/IeJICHUs BEeIIeCTB, KaTMOPOBOUYHBIE KPUBHIE
IUIsL OTIpe/IelIeHUs] KOHLEHTPALUU TIEPEKUCH BOAOPO/A U IJIFOKO3bI, BOCIIPOU3BOAUMOCTD OTKIMKOB
NIPU TIPOAOIDKUTEIBHON padoTe. Takke MpOBEpEeHO CENEKTHBHOCTH CEHCOPOB K MEPEKUCH BOJOPO/IA
OTHOCHUTEJIIbHO OCHOBHBIX MHTEP(HEPUPYIOMINX BEUIECTB: AaCKOPOMHOBOW KHUCIOTHI U 3TUIOBOTO
cnupta. [lokazano, 4to HUKeNEeBbIe MPeoOpa30BaTEId MOTYT ObITH OCHOBOM JJISl CO3/1aHUSl XEMO- U
o6uocencopoB. Kpome 31010, mpoieMOHCTPHUPOBAHO, YTO B OOJBIIMHCTBE CITydaeB MPEAJIOKECHHBIN
HOBBIH MOTEHIIUOCTAT OTEYECTBEHHOIO MPOM3BO/ICTBA HE YCTyHaeT noTeHuuoctary PalmSens u moxer
CITy’KUTbH €ro 0oJjiee JeIIeBbIM aHAJIOTOM MPH pa3padoTKe OMOCEHCOPHBIX TECT CUCTEM.

KuawuyeBbie cjaoBa: OMOCEHCOD, TIIOKO300KCH1a3a, EPEKUCh BOJOBOJIA, MMOTEHIIMOCTAT,
aMIepoMeTpust
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PABPABOTKA 1M UCITIOJIb3OBAHUE U3MEPUTEJIbBHO-BBIYUCJIUMTEJIBHOI'O
KOMITIOTEPU3NPOBAHHOI'O KOMIIVIEKCA IJISA PETUCTPALIUU
KYJIOHOBOJIBTHBIX XAPAKTEPUCTHUK U BUOCEHCOPHOU MHIUKALIUA
ITATOI'EHOB

B. B. J[»cenanu, /[. H. Yepnwviwenko, U. FO. Kyuma, H. A. Kopomxkosa, T. I1. Oconoouenxo

AnHotanus. Co3faH U anpoObupoBaH ObICTPOACHCTBYIOIUN U3MEPUTEIbHO-BBIYMCINTENbHBIN
KOMITBIOTEPU3UPOBAHHBIN KOMIUJIEKC JJIS PErUCTPAIlMU KYJIOHOBOJBTHBIX XapakTepucTuk (KBX)
Mex(pa3HpIX rpaHull. [IpoBeneH cMHTE3 Ha MOBEPXHOCTU METAUNIMYECKUX MHAUGDPEpEHTHBIX
3NIEKTPOIOB MHANKATOPHOM! AByXMEpHOH (pa3bl, HAHOPa3MEPHOH 110 KOOPAMHATE HIEKTPOXUMUYECKOM
peakuuu, u3 antuten S. aureus. I[lokazano, uto Bce usmepennsie KBX mexdasnoii rpanunst Pt|
IHAHO UM antuteno S. aureus| natoreHHble KieTku S. aureus B PBS, pacnonoxeHsl BHyTpU
KBX ot mexdasnoii rpanunel Pt| IHAHO UM antuteno S. aureus| PBS. IlpoBenen ananus
KYJIOHOBOJIBTHBIX XapaKkTepUCTHK. CKOHCTPYHUPOBaH OMOCEHCOP M pa3paboTaH 3IEKTPOXUMHUUYECKUI
METOJ J1abopaTOpPHOU perucTpalnuy MaToreHHbIX IITAMMOB MUKpoopraHu3MoB. [Ipeanoxen
KOJINYECTBEHHBII KYJIOHOBOJIBTMETPUYECKUI METOA PETHCTPALMK aJCcOpPOUPOBAHHBIX, CUIBHO
CBSI3aHHBIX C paboyeil MOBEPXHOCTHIO OMOCEHCOPa UMMYHHBIX KOMIUIEKCOB, 00pa30BaHHE KOTOPBIX
00yCJIOBJIEHO KOMIIJIEMEHTAPHBIMU B3aUMOJIEHCTBUSIMH ITaTOTE€HHASI KJIETKA — aHTUTEIIO.

B pabote npeokeHo aHaIn3upoBaTh SIKCIEPUMEHTAIbHbIE JaHHBIE B JIOrapu(pMUUECKON cucTeMe
KoopauHaT lg ¢ ) B OTJIMYKE OT MCIOJIb3yEeMON MOBCEMECTHO CUCTEMBI
KoopAuHAatT Cg aureus, Teop’ Cs aureus, c"

[Toka3zaHo, uTo 6a30BbIe 00pa31bl OMOCEHCOPOB UMEIOT MEXKIY PAaCUeTHBIMU M 3aJaHHBIMU
KOHLEHTPALUSIMA aTOT€HHBIX MUKPOOPTaHU3MOB K03 duirenTsl koppensiuuu 0,99 u Boiie.

KiroueBble c10Ba: 6MOCEHCOD, aHTUTEINO, AHTUICH, KIETKU S. aureus, KylTOHOBOJIBTMETpPUs

S. aureus, Teop - f(lg CS. aureus, dKC
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PO3POBKA TA BUKOPUCTAHHSA BUMIPIOBAJIBHO-OBYUC/IIOBAJIBHOI'O
KOMIT'IOTEPA30BAHOI'O KOMILIEKCY JJISI PEECTPAIIIL KYIOHOBOJIBTHHUX
XAPAKTEPUCTHUK I BIOCEHCOPHOI IHAUKAILII TATOI'EHIB

B. B. /Dcenani, /]. M. Yeprnuwenxo, 1. FO. Kyuma, H. O. Kopomxkosa, T. I1. Oconoouenko

AHoTtanisi. CTBOpeHO Ta anpoOOBaHO MIBUIKOIIOYUNA BUMIpIOBaIbHO-00YMCIIOBAIbHUN
KOMIT'FOTEPU30BAHUN KOMILIEKC Ui peecTpalii KylIoHOBOJIBTHBIX XapakTepuctuk (KBX) mixkdaznux
Mex. [IpoBefieHO CHHTEe3 Ha OBEPXHI METAJICBUX 1HIN(DEPEHTHUX €JIEKTPO/IIB 1HIUKATOPHOI IBOMIPHOT
(a3u, HAHOPO3MIPHOT 32 TPETHOIO MIKPOCKOMIUYHOIO KOOPAUHATO0, 3 aHTUTLN S. aureus. [lokazaHo,
1o Bci BuMipsiHi KBX Bing mikgaznoi mexi Pt| IHAHO IM antuTina S. aureus| X maToreHHi KIITHHA
S. aureus y PBS, ne x - kinbkicTh kmituH S. aureus ATCC 25923 B po3uuni PBS, posramosani
Bcepenuni KBX Big mixdasznoi mexi Pt| IHAHO IM anturino S. aureus| PBS. IlpoBeneno anani3
KYJIOHOBOJITHUX XapakTepucTuk. CKOHCTPYHOBaHO O10CEHCOP Ta pO3pOOICHO ENEeKTPOXIMIUHHUI
METO/I JJa0OpaTOPHOI peecTparlii MaTOreHHUX MITaMiB MiIKPOOPTaHi3MiB. 3alpOTIOHOBAHO KIJIbKICHUI
METOJ peecTpallii afcopOOBaHUX, CHIIBHO MOB'sI3aHUX 3 POOOYOIO MOBEPXHEI0 Oi0CeHCcopa IMyHHHUX
KOMIUIEKCIB, yTBOPEHHS SKUX 3yMOBIIEHO KOMIZIEMEHTAPHUMH B3a€MOISIMH TTATOTEHHOI KIITUHU Ta
anTuTina. [Tokazano, mo 6a30Bi 3pa3ku GioceHCOpiB MaroTh KoedimienTu kopemsii 0,99 1 Burie mMix
PO3paxyHKOBHMH 1 3aJaHUMH KOHLIEHTPALISIMH [TaTOT€HHUX MIKpPOOPraHi3MiB.

KuouoBi ciioBa: 6ioceHCOp, aHTUTLI0, aHTUTEH, KINITHHA S. aureus, KyTOHOBOJIBTMETPHSI

DEVELOPMENT AND USING OF MEASURING-CALCULATING COMPUTERIZING
COMPLEX FOR REGISTRATION OF COLONO-VOLTAGE CHARACTERISTICS AND
BIOSENSORY INDICATION OF PATHOGENS

V. V. Jelali, D. N. Chernyshenko, 1. Y. Kuchma, N. A. Korotkova, T. P. Osolodchenko

Abstract. A fast measuring computerized system for registering culon-voltage characteristics
(CVCQ) for interphase boundaries was created and approved. The indication dimensional phase (IDP)
synthesized from antibodies to S. aureus on the metal surface of the indifferent electrode, where IDP
have phase with nanoscale electrochemical reaction coordinate. It is shown that all the measured phase
boundary CVC Pt | INANO MI antibody S. aureus | pathogenic S. aureus cells in PBS, located inside
CVC from the interface Pt | INANO MI antibody S. aureus | PBS.

The analysis of cullon-voltage characteristics carried out. Biosensor was designed and the
electrochemical method for laboratory registration of pathogenic microorganisms strains was developed.
The quantitative cullon-voltage method detection for immune complex (IC), that strongly adsorbed
and associated with the biosensor working surface was developed. The IC formation is due to the
complementary interactions of pathogenic cells - antibody.

In this paper it was proposed to analyze the experimental data in logarithmic coordinates 1g c
ieor — TUE € ens eXp) unlike widely used coordinate system ¢ . o . Co o o

It is shown that the basic patterns of biosensors, between the calculated and specified concentrations
of pathogens, have correlation coefficients of 0.99 and above.

Keywords: biosensor, antibody, antigen, cells S. aureus, Culon — voltmetry

S. aureus,
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CEHCOPHI BJACTUBOCTI T'TbPUIHUX KOMITIO3UTIB IT1OJII-3,4-
ETUWJIEHANOKCITIO®EH - IOPYBATUU KPEMHIN

JI. C. Monacmupcokuil’, O. I. Axcimenmoesa’, 1. b. Onenuy!, JI. 1. Apuyvxa®, FO. FO. I'opbenko’

'JIbBIBCHKMI HalllOHAJILHUN YHiBepcHTET iMeHi [Bana dpaHka,
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2JIbBIBCHKU JIep)KaBHUI YHIBEPCUTET OC3NEKH KUTTEIISITBHOCTI
Bya. Knenapisceka, 35, 79000, M. JIpBiB, Ykpaina

CEHCOPHI BJACTUBOCTI TTBPUIHUX KOMITO3UTIB IT1OJII-3,4-
ETUWJIEHANOKCITIO®EH - IIOPYBATUU KPEMHIN

JI. C. Monacmupcokuii, O. 1. Axcimenmoesa, 1. b. Onenuu, JI. 1. Apuyvka, 0. FO. Topbenko

CTBOpEHO IUTIBKOBI CEHCOPHI €JIEMEHTH Ha OCHOBI T1IOPUIHUX CUCTEM TI0Ji-3,4-eTHIICHHOKCITIOeH
— HAaHOKPHCTAJIU HNOPYBATOTO KpeMHi0. MeToaoM iHppauepBOHOI CHEKTPOCKOIii BUBUYEHO
MOJICKYJISIPHUHM CKJIaJ OTpUMAHUX MarepiaiB. JlocaigkeHo BILUIUB ancopOiii MOJIEKyI BOAH Ha
€JIEKTPOIPOBIIHICTh 1 EMHICTb IOPUAHUX KOMIIO3UTIB. 3apEECTPOBAHO CYTTEBY 3MIHY €JIEKTPUUHOT
MPOBITHOCTI Ta EMHOCTI B 3aJI€KHOCTI BiJ KOHIIEHTpaIlii BoAsHOT mapu. s OIIHKA CEHCOPHUX
BJIACTUBOCTEH OyJ0 pOo3paxoBaHO afCOPOLiiHY UYTIMBICTH OJEPKaHUX TOPUIHHUX CHCTEM Ta
JOCITIKEH] iX TMHAMIYH]1 XapaKTePUCTUKH.

KurouoBi caoBa: nmopysaruil KpeMHii, noui-3,4-eTUJIeHAMOKCITIOPEH, KOMIO3UT, CEHCOPH,
azcopOuiiiHa 4y TJIMBICTh

SENSORY PROPERTIES OF HYBRID COMPOSITES OF POLY(3,4-
ETHYLENEDIOXYTHIOPHENE) — POROUS SILICON

L. S. Monastyrskii, O. 1. Aksimentyeva, 1. B. Olenych, L. I. Yarytska, Yu. Yu. Horbenko

Film sensor elements based on hybrid systems poly(3,4-ethylenedioxythiophene) - porous silicon
nanocrystals have been created. Using the method of infrared spectroscopy the molecular composition
of the obtained materials has been studied. The influence of water molecule adsorption on conductivity
and capacity of hybrid composites has been investigated. It is registered essential changing the electrical
conductivity and capacity as functions of humidity. For estimation of sensor properties of the structures
it is calculated the adsorption sensitivity of the obtained hybrid systems and investigated their dynamic
characteristics.

Keywords: porous silicon, poly(3,4-ethylenedioxythiophene), composite sensors, adsorption
sensitivity

© JI.C. Monactupcekuit, O.1. Axcimentsesa, [.b. Onenny, JL.I. Apunpka, FO.1O. ['opbenko, 2014
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CEHCOPHBIE CBOMCTBA T'MBPUIHBIX KOMIIO3UTOB I10JIU-3 4-
ETUJEHINOKCUTAO®EH - MTOPUCTHIN KPEMHHUI

JI. C. Monacmuipcxuii, E. H. Akcumenmoesa, H. b. Onenuu, JI. H. Apuykas, FO. FO. [opbenko

Co3naHbl MIEHOYHBIE CEHCOPHBIE SJIEMEHTHl Ha OCHOBE THOPUIHBIX CHCTEM Monu-3,4-
eTUIICHINOKCUTHO(PEH — HAHOKPUCTAJIBI MOPUCTOTO KpeMHHsI. MeTogoM mHPppaKpacHOU
CIIEKTPOCKOIIMH M3YYE€HO MOJIEKYJISIPHBIA COCTaB MOJYYEHHBIX MaTepualioB. McciienoBaHO BIUSIHUE
afcopOIMU MOJEKYJ BOABI Ha DJIEKTPOMPOBOJUMOCTh U €MKOCTh TMOPUAHBIX KOMIIO3UTOB.
3aperucTpupoBaHO CYyHIECTBEHHOE M3MEHEHHUE AJEKTPUUECKOM MPOBOJIMMOCTH U €MKOCTH B
3aBUCUMOCTHU OT KOHIIGHTPAIIUU BOASHOTO mapa. [IJist OlleHKH CEHCOPHBIX CBOMCTB ObLJIa pacCuuTaHa
afcopOIMOHHAas YYBCTBUTEJIBHOCTh MOJYYEHHBIX THOPUIHBIX CHCTEM U HCCIEJOBAaHBI UX
JMHAMUYECKUE XapaKTEPUCTUKH.

KuoueBblie ci1oBa: MOpUCTHIA KPEMHHUH, MONTH-3,4-€TUICHANOKCUTHO(DEH, KOMIIO3UT, CEHCOPHI,
a71copOLIMOHHAS YyBCTBUTEILHOCTD
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VY cTiHax 1BOTo IHCTUTYTY BiH BUKOHAB KaHUAT-
CbKY 1 JOKTOPCBKI JTUCepTallii, CTaB YIeHOM-Kopec-
noHeHToM 1 akagemikom HAH VYkpainu.

Sk BYEHOMY-/TOCITITHUKY 1 OpTraHi3aTopy TBOP-
yoro npouecy B. ®@. Mauyniny OyB nputaMaHHUN
KOMITJIEKCHUH MiIX11 A0 pO3B’s3aHHs QyHIaMeH-

TaNbHUX 1 MPUKIAIHUX MpobIeM Hayku. Moro
OCHOBHI HayKOBI IIpalli OyJI1 MPUCBSIYEH1 BUBUECH-
HIO PEHTIeHOIU(PPaKIIHHUX SBUIL Y HAIIIBIIPOBiJI-
HUKOBUX MaTepiajiax 1 HAHOCTPYKTYpax, a TaKoXK
PO3po0IIl Ta MPAKTHYHOMY 3aCTOCYBAHHIOBUCOKO-
PO3IUILHUX METO/IB JTOCIIKEHb JUTS T1arHOCTUKU
peanbHOT CTPYKTYPU KPHUCTAIIB Ta KBAHTOBOPO3-
MIpPHUX CHUCTEM.

BukonaHi HuUM GyHIaMEHTaIbH1 10CIiKSHHS
CTaJIi OCHOBOIO €KCIIPECHUX METOJIIB IHTETpallb-
HOI OIIIHKU CTPYKTYPHOI JOCKOHAJIOCTI HaIliB-
IPOBIAHUKOBHX Ta ONTOEJIEKTPOHHUX KPHUCTATIB
1 BUpOOIB Ha X OCHOBI.

B. ®. Mauyuin 3armoyaTtkyBaB HOBUH KOMILIEK-
CHHMH PEHTI€HOAKYCTUYHUI METOM CTPYKTYPHOI
NIarHOCTUKHU CIa00 CIIOTBOPEHUX KPUCTATIB 3
KOMOIHOBaHUMH Jie(hOpMALIIHIUMH TTOJISIMH, SIKHIA
Ma€ BUCOKY Yy TIUBICTb, TOUHICTb Ta IHOPMATHBHICTb.

[Tix xepiBaHIITBOM B. ®@. Mauyrina nmpoBeneHo
IIUPOKE KOJIO AOCHIKEHb 3 BUBUYCHHS BILIUBY
BUIIPOMIHIOBAaHb PI13HOT MPUPOAM HA HAIIBIPO-
BITHUKOB1 MaTepialu Ta mpuiaau. BcraHoBieHO
MeXaHI13MH YTBOPEHHS 1€(DEKTIB MPU OMPOMIHEHHI1
Ta pajaialliiHOMy BiJMali, 3alMpPONOHOBAHO HOBI
TEXHOJIOT14HI Ipolecu oOpoOKH MarepiaiiB, sKi
MiABUIIYIOTH IX CTIMKICTh 10 30BHILIHIX BILIUBIB.

VY 1tBOpuOMy n0poOKYy B. ®@. Mauymina nonasn
150 HaykoBUX Mpailb, y TOMY YUCHI I’ SITh MOHO-
rpagiit. Cepen Horo yuHiB JOKTOPH 1 KaHAMIATH
HayK. CBOI0 HayKOBY Ta HAayKOBO-IE€IaroriyHy
poboty B. ®@. Mauyiin rapMOHIIHO MMOETHYBAB 3
HAyKOBO-OpraHizariitHoo nisuibHICTIO Y [Ipe3unmii
HamionaneHoi akangemii Hayk Ykpainu. Ha noca-
Jax HadaJgpbHUKa HaykoBo-opraHizariiitHoro Bijaii-
ay Ipe3unii HAH Ykpainu, a noTim 1 roJoBHOTO
yuenoro cekperapss HAH VYkpainu BiH 3poOuB
3HAUYHUI BHECOK y 3a0e3medeHHs e()eKTUBHOI -
smmeHOCTI HAH VYKpainu sk BUIIIOi HAyKOBOi opra-
Hi3amii KpaiHu, MiABUINEHHS i poii y po30ynoBi
NiepKaBH, BIOCKOHAJIEHHS OpraHi3alii Ta KOOpu-
Hatii pyHIaMeHTaIbHUX JOCTIKEeHb, IiITOTOBKY
HayKOBUX KaJpiB, 3MILIHEHHSI MI)KHApOJIHUX Ha-
YKOBHX 3B’SI3KiB Ta aBTOPUTETY YKPAiHCHKOI HAYKU
y CBITI.

Ha nocani rososu Bumoi arecramiiiHol KoMi-
cii Ykpainu y 2003-2010 pokax B. ®. Mauynin
BHIC BarOMUi BHECOK y CIPaBy BJIOCKOHAJTICHHS
1 miABUINEHHS €(DeKTHBHOCTI MPOIIECy arecTarii
1 MATOTOBKMU Ta arecTallii HayKOBUX 1 HAyKOBO-
MeAaroriYHUX KaJpiB BUIOI KBamidikarrii.



Mam'siTi akanemika B. ®@. Mauyaina

BunarHi HayKkoB1 Ta HayKOBO-OpraHi3auiiiHi
nocsraenHs B. @. Maaynina Oyiio yI10CTOEHO BU-
COKHX Jep:KaHHX Haropoi. Moro camosinnany
npaiio BiazHaueHo OpneHoM KHs3s Spocnasa
Mynporo V cryneHs, NOY4E€CHUM 3BaHHAM
«3acayXeHU! Jisi9 HAYKU 1 TeXHIKA YKpaiHm.
Bin O0yB nBiui naypeatom JlepxkaBHoi mpemii
VYkpainu y rany3i HayKd 1 TEXHIKH.

Bci, komy nosenocs npaitoBatu 3 B. @. Ma-
YyJIiHUM, 3HaJU HOro He JIMILIE SIK TaJaHOBUTO-
ro BYCHOT'O 1 OpraHi3aropa HayKH, BUMOTJIUBOTO
KepiBHUKA, a SIK YyHHOTO, NIMPOTO TOBAPHUIIA,
3[IaTHOTO 3aBK/IH 3PO3YyMITH 1HIIHMX 1 IPUUTH Ha
JIOTIOMOT'Y.

3BiCTKa PO HOro MnepeayacHy cMepTh CIpH-
YUHWJIA HEBFraMOBHUN O1Th BCIM, KOMY JIOJISI Jla-
pyBajia Haroay 3yCTpidaTucs i MpaloBaTy 3 i€
YyZ0BOIO 1 MYZIPOIO JTFOIUHOIO.

[Ipe3unis HamionanpHOT akagemii HayK
VYkpainu.

Binninenns ¢i3uku i actponomii HAH
VYkpainu.

[HcTUTYT (i3MKM HAMIBIIPOBITHUKIB

im. B. €. JlamkaproBa HAH VYkpainu.

Bin Penkounerii

Axanemik Mauynin Bonogumup denoposud
OyB BiJl TTOYATKy 3aCHYBaHHsI HAIIOTO JKYpPHAITY
yrieHoM Penkonerii Ta akTUBHO MPAIIOBaB y Hil.
Bononumup ®enopoBuy OyB CIIBroJIOBOIO YHC-
JeHHUX MDKHapOIHUX HAyKOBUX KOH(EPEHIIIH,
110 IPOBOJAMIMCH Ha 0a3l HAIIOTO YHIBEpCHUTe-
Ty. Bin mokmnaB 6arato 3ycuib GopMyBaHHIO B
VYKkpaiHi BaXJIUBOTO 1HTEPAUCIIUILIIHAPHOTO Ha-
YKOBO-TEXHIYHOT0 Hanpsimy « CEeHCOpHa eJIeKTpo-
HiKa», SIKHH yCIIITHO PO3BUBAETHCSA. 30KpeMa, y
Hayxkogiit pani 3 npobnemu «@Pi3uka HaMiBIPO-
BiJIHMKIB 1 HaMiBNPOBIAHUKOBI pucTpoi» HAH
VYkpainu, SIKy BiH 040II0BaB, Oys1a CTBOpEHa OKpe-
Ma cekilis « CeHCOpHa eJeKTPOHIKay, Ky Oyio
JIOPY4EHO BECTH HALIIOMY YHIBEPCHUTETY.

Bararopiuna i miigHa cuiBnpaus [HcturyTy
¢13uKu HamiBOpoBiHUKIB iM. B. €. JlamkapboBa
HAH Vkpainu, skuii BiH ovontoBas, 3 OHY
iM. [. I. MeyHuKOBa cTajila OCHOBOKO IJISI CTBO-
peHHs cuiapHOro MiXKBiZOMYOTrO HayKOBO-Ha-
BYaJbHOrO (Pi3uKo-TexHiuHOro neHtpy MOH 1
HAH Vkpainu, sxuii y>xe noHaza 5 pokiB yCHilltHO
MIpaLtoe.

Mu 3aBXaM BiguyBaJM BaXXJIWUBY JJIsl Hac
yBary i maTpuMKy 3 OOKy akajgemika MauyniHa
Bonogumupa ®@enoposuua.

Mu 31211 HOTO TaKoX K 100Dy, YyHHY, ONTH-
MICTUYHY, 31 310POBHM IOYYTTSAM I'yMOpY JIFOJHHY.
CrinKyBaHHS 3 HUM 3aBXIH OyJIO IIKaBUM 1 ITPH-
€MHHUM. Bakko moBIpUTH 1 3SMUPUTHUCS 3 TUM, IO
fioro BXxe HeMae cepe/ Hac.

Caitia nmam’s1h ipo Bonoaumupa d@enoposuda
Ha3aBXKIH 3JIMLIINTHCS Y HAILIUX CEPLSX.

Penxonerisa



THOOPMANLIA 15 ABTOPIB.
BUMOI' 10 OPOPMJIEHHSA CTATEHA Y ) KYPHAJI

Kypnan «CeHcopHa eJIeKTpOHIKa 1 MIKpOCHC-
TEMHI TEXHOJIOTi» MyOJiKye cTarTi, KOPOTKI TMO-
BiJOMJICHHS, INCTU 10 Pemakiiii, a TaKo)K KOMEH-
Tapi, M0 MICTATh pe3yibTaTu (yHIaMEHTaTIbHUX
1 IPUKJIAIHUX JOCIIKEHb, 32 HACTYITHUMH Ha-
MpSIMKaMHU:

1. ®i3uyni, XIMIYHI Ta 1HIII SBHIIA, HA OCHO-
Bi IKUX MOXYTb OyTH CTBOPEHI CEHCOpH

2. [IlpoextyBaHHS 1 MareMaTHMYHE MOJENIO-
BaHHS CEHCOPIB

3. CeHncopu Qpi3UYHUX BEITUYUH

4. OnruyHi, ONTOENEKTPOHHI 1 pajialiiHi
CeHcopu

5. AKyCTOeNeKTpOHHI CeHCOpH

6. XiMI4yHI ceHcopH

7. bioceHncopu

8. Hanocencopu (¢izuka, Mmarepiajiv, TEXHO-
JIOTisT)

9. Marepianu asst CEHCOPIB

10. TexHomoriss BUpOOHUIITBA CEHCOPIB

11. Cencopu Ta iHpOpMaIiiiHi cuCTeMU

12. Mikpocuctemni Ta HaHoTexHOJOTii (MST,
LIGA-TexHOoI0TIs Ta 1H.)

13. Jlerpanaiisi, MeTposiorist 1 cepTudikaris
CEHCODIB

Kyphnan nmyOmikye Takok 3aMOBJICHI OTJISIAH 3
aKTyaJbHUX MUTaHb, 0 BIANOBIIAIOTH KOTO Te-
MaTHIll, TOTOYHY 1H(QOPMAILiI0 — XPOHIKY, Iep-
COHaJI{, MJIaTHI peKJIaMHi MMOB1IOMJICHHS, Or0JI0-
HICHHS 070 KOH(pEPEHIIIH.

OCHOBHUI TEKCT CTATTI MIOBUHEH BIAMOBIAATH
BuMmoraM [locranosu Ipe3unii BAK VYkpainu Big
15.01.2003 p. Ne7-05/1 (bronerens BAK Ykpainu
1, 2003 p.) 1 6yTu cTpyKTypoBaHUM. Marepiaiu,
110 HaJCUIalThes A0 Penakiii, moBUHHI OyTH
HaAIMMCaHl 3 MAaKCUMAaJIbHOIO SICHICTIO 1 YITKICTIO
BUKJIZY TEKCTY. Y MOJaHOMY PYKOIKCI OBUHHA
OyTH OOrpyHTOBaHa aKTyaJIbHICTh PO3B’sI3yBaHOI
3a1a4i, chopmynboBaHa MeTa JOCIIKEHHS, MiC-
TUTHUCS OpPUTIHAIIbHA YaCTWHA 1 BHUCHOBKH, IO
3a0€3MeuyloTh PO3YMIHHSA CYTI OTPUMaHUX pe-
3yJbTaTIB 1 IX HOBU3HY. ABTOPH ITOBHHHI YHUKATH
HEOOTPYHTOBAHOTO BBEJCHHS HOBHX TEPMIHIB i1
BY3bKONPO(]TbHUX KaprOHHUX BUCIIOBIB.

Penakuis *ypHaiy pocuTh aBTOpiB IpU Ha-
MpaBJIeHl CTaTeil 10 APYKYy KepyBaTUCs HACTYI-
HUMH TIPaBUJIAMU:

1. Pyxomnucu MOBUHHI HAJACHIIATUCS Y JBOX
NPUMIPHUKAX YKpaiHCbKOIO, ab0 pOCIiChKOIO,
a00 aHDTIICHKOI0 MOBOIO 1 CYNPOBOIKYBATHUCS
(haiimamu Tekcty 1 MamoHkiB Ha CD. Pykomnucu,
SK1 TPOIMOHYIOThCSI aBTOpaMM 3 YKpaiHu abo
kpain CHJ] 1m0 BHIaHHS aHIIIHCHKOIO MOBOIO
000B’SI3KOBO  JIOTIOBHIOIOTHCSI  YKPaiHOMOBHOIO
abo pocCiiicbhKOMOBHOI Bepcieto. EnexTponHa
KOIlist MOKe OyTH HajiciaHa eJEKTPOHHOIO MO-
HITOHO.

2. TIlpwitasatHi popmatu Tekcty: MS Word
(rtf, doc).

3. TllpwmitastHi rpadiuni dopmata s pH-
cyskiB: EPS, TIFF, BMP, PCX, WMF, MS Word
1 MS Graf, JPEG. PucyHku cTBOpeHi 3a J0I0-
MOTOI0 TPOTPAMHOTO 3a0e3MeueHHs IS MaTe-
MaTHUYHUX 1 CTaTUCTUYHUX OOYHUCIICHb, MIOBUHHI
OyTH TIepeTBOPEHI A0 OHOTO 3 X (OpPMATIB.

4. Ha crarTi aBTOpiB 3 YKpaiHu MaroTh OyTH
€KCIIepTHI BUCHOBKHU PO MOXJIUBICTH BIAKPUTO-

O JIPYKY.

Pykonucu Ha/ICHJIATH 32 apecolo:

Jlenix Apocnas iy, 3act. roin. pemakropa,
OpecbKuil HalllOHAJIBHUN YHIBEPCHUTET iMe-
Hi I. I. MeunukoBa, MHH®TIL] (HIJI-3),
ByJ1. JIBOpsiHCBKa, 2, Oneca, 65082, Ykpaina.
Tenedon / ¢pakce +38(048) 723-34-61,
E-mail: semst-journal@onu.edu.ua,
http://www.semst.onu.edu.ua
30iticHI0EMbCsL AHOHIMHE peyeH3)8aHHsL Py-
Konucie cmameil.



IIpaBuia NiAroTOBKU PyKOINUCY:

Pykonucu moBWHHI CympoBOKYyBaTuCs 0di-
[IAHUM JIECTOM, IiMUCAHUM KEPIBHUKOM yCTa-
HOBH, Je Oyna BUKoHaHa pobora. Lle mpaBmiio He
CTOCYEThCS POOIT TMPEACTABICHUX aBTOPAMH 13
3aKOp/IOHY YU MIKHAPOIHUMHU I'PyTaMH aBTOPIB.

ABTOpPCBKE IPABO MEPEXONTh Buaasio.

TuTynpHMI apKyII:

1. PACS i VuiBepcansuuii JlecstkoBuii Kox
Knacudixamii (YAK) (mst aBropis i3 kpain CH/I)
— y BEpXHbOMY JIIBOMY KyTi. JlomyckaeThcs ne-
KUJIbKA BIAAUIEHUX KOMaMU KOMIB. SIKIO HIAK1
Komu Kiacudikamii He To3Ha4yeHi, koa(u) Oyme(-
yTh) BU3HaYeHO Penakiiiinoro Komeriero.

2. Ha3zBa poOotu (110 LeHTpy, IPOIUCHUMH Ji-
Tepamu, Lpudt 14pt, KUPHO).

3. TlpizBume (-a) aBropa(-iB) (MO IIEHTDY,
mpudt 12pt).

4. Ha3Ba ycraHOBH, MOBHA ajpeca, TenedoHn
1 (hakcu, e-mail 1711 KOXKHOTO aBTOpa, HUXKYE, Ue-
pE3 OAMH 1HTEepPBaJ, OKPEMUM PSIKOM (I10 LIEHTDY,
mpudT 12pt).

5. Anoramist: 1o 1000 cumMBOmiB.

6. KimrouoBi cioBa: iXHS KUIBKICTh HE MOBHU-
HHA TMEPEeBUIIYBAaTH BOCHMU CIiB. B ocobmmBux
BUIAJIKaX MOXKHA BUKOPHCTOBYBAaTH TEPMIHU 3
JIBOMa — 44 TpboMa ciioBamH. L{i ciioBa moBHUHHI
OyTH pO3MIIIEHI i/l aHOTALI€I0 1 HAMKUCAH1 TIE0
CaMoOI0 MOBOIO.

ITn. 2,3,4,5,6 mOCniIOBHO BUKJIACTH YKpaiH-
CBHKOI0, aHIJTIMCHKOIO 1 POCICHKOI0 MOBaMH.

Jlyist aBTOpIB 3 3aKOPJIOHY, SIKI HE BOJIOMIIOTH
YKpalHChKOIO ab0 pOCIiiChbKOI0 MOBaMH, Mil. 2-5
BUKJIA/IAI0THCSI aHINIHCHKOI0 MOBOIO.

7. J1o KO)KHOTO MPUMIPHUKA CTATTi JOJAIOTh-
csi pedeparu yKpaiHChKOIO / pocCiiichkoro (B 3a-
JISKHOCTI BiI MOBH OpHTiHANy CTaTTi), Ta aHIJIiii-
ChKOIO MOBaMH (KOKEH pedepaT Ha OKPEeMOMY
apkyii). OcobnuBy yBary CliJ IpUIUISTH HAMU-
CaHHIO PE3IOME CTaTTi aHIMIICHKOI0 MOBOTO. J[Jist
L[bOTO JIOLLIBHO KOPUCTYBATHUCS MOCIyTaMu KBaJIi-
(hiKOBaHUX CIEIIATICTIB-JIIHTBICTIB 3 MOATBIITIM
HAyKOBHMM peJaryBaHHsIM TEKCTY aBTOPOM(-aMH).
[Tepen cioBoM «pedepar» HEOOXiTHO HAIUCATH
MMOBHY Ha3BY CTaTTi BiAMOBIIHOW MOBOI0, YK,
Ipi3BHILA Ta iHII[iaJdX aBTOPiB, Ha3BU YCTAHOB.
Pedepar o6csrom 200-250 ciiB mae OyTu CTpyK-
TypOBaHUM: MeTa (4iTKO ChOPMYIILOBAHA), METOIH
JOCIIKEHHS, pe3yIbTaTh T0CIIHKEHHS (CTHCIIO0),

y3arajibHeHHs1 a00 BUCHOBKH. Ilicis Tekcty pe-
depary 3 ab3airy po3MINIyIOThCS KIFOYOBI CIIOBA.

8. Tekct cTaTTi MOBUHEH OyTH HAJIPYKOBaHUM
yepe3 1,5 iHTepBany, Ha OioMy nanepi ¢popmary
A4. Tlonst: 3miBa - 3cMm, crpasa - 1,5¢M, BBepXy 1
3HM3Y - 2,5cM. pudt 12pt. [TixzaronoBku, Ko
BOHM €, IOBHHHI OyTH HaJIPYKOBaH1 MPOMUCHUMHU
JiTepamMH, )KUPHO.

PiBHsiHHA TOBMHHI OyTH BBEEHI, BHKOPHC-
toBytoun MS Equation Editor a6o MathType.
PobGoTu 3 pykonucHUMHU BCTaBKaMU HE MpUiiMa-
10Tbes. Tabnuii nmoBuHHI OyTH MpeACTaBlIeH] Ha
OKpEeMHUX apKymiax y ¢opmari BiIAMOBIAHUX TEK-
cToBUX (QopmariB (AuB. BUIIE), yd y (opmarti
TEKCTY (3 KOJIOHKaMH, BIIIJIEHUMHU 1HTEpBaIaAMH,
KOMaMHU, Kparkam 3 KOMOI0, Y 3HaKaMH TalyIIto-
BaHH).

9. V KiHIIl TEKCTy CTaTTI yKa3aTu Mpi3BULIA,
iMeHa Ta 1o 0aThbKOB1 yCiX aBTOPIB, MOLITOBY
aapecy, TenedoH, dakc, e-mail (s KopecnoH-
JIeHIIii).

10. Crnucox miTeparypu TMOBUHEH OyTH HaJl-
pykoBaHuii uepe3 1,5 iHTepBau, 3 JIiTEpaTyporo,
IIPOHYMEPOBAHOIO B MOPSAKY ii MOSBU B TEKCTI.
bibmiorpadist npyKyeThCs JInIe JaTHHHUIICHO (KH-
pUIHL ToJaeThesl B TpaHcaitepauii). [lopsaok
o(opMIIeHHS JIITEpaTypu MOBUHEH BIJMOBIAATH
Bumoram BAK VYkpainu, Hanpukianu:

[1]. LM. Cidilkov skii. Elektrony i dyrki v
poluprovdnikah. Nauka, M. 450 s. (1972).

[2]. J.A. Hall. Imaging tubes. Chap. 14 in The
Infrared Handbook, Eds. W.W. Wolfe, G.J. Zissis,
pp. 132-176, ERIM, Ann Arbor, MI (1978).

[3]. N. Blutzer, A.S. Jensen. Current readout of
infrared detectors // Opt. Eng., 26(3), pp. 241-248
(1987).

11. ITignucu 10 pUCYHKIB 1 TaOIMIb MOBUHHI
OyTH HaJPyKOBaHI B PYKONHCI 3 JBOMA IMpoOija-
MU IICJA CIHCKY JiTepaTypu. BHHOCOK, SKIIO
MOJKJIMBO, Oa)KaHO YHUKATH.

[TpuiiMaroThCs TiIIbKM BUCOKOSKICHI PUCYHKH.
Hamucu 1 cuMBonu mMoBUHHI OyTH HaJpyKOBaHI
ycepenuHi pucyHky. Herarusu, cnaiiau, 1 niamo-
3UTHUBH HE IPUNMAIOTHCA.

KoxxeH pucyHOK NOBHHEH OyTH HaJIpyKOBaHHHA
Ha OKPEMOMY apKylIlIi i MaTH po3Mmip, 110 HE Tepe-
Buirye 160x200 mm. [{1s1 TEKCTY Ha pUCYHKaX BH-
kopucroyiire mwpudt 10pt. OnuHKLI BUMIpY 110-
BHUHHI OyTH TIO3HAYCHI IMicIIsi KOMU (HE B KPYTJIHX
Jy’)KKax). YCl pUCyHKH TIOBUHHI OyTH TpOHyMe-



pOBaH1 B MOPSIKY iX TIOSIBH B TEKCTIi, 3 YaCTHHA-
MU MO3HaUYeHUMHU SK (a), (0), 1 T.a. Po3mimenHus
HOMEPIB PUCYHKIB 1 HAIIUCY yCepeInHI MaTIOHKIB
HE J03BOJISIFOTHCS. 31 3BOPOTHOI CTOPOHHM, HAIM-
UIiTh OJIBIEM Ha3By, mpizBuine(a) aBropa(-iB),
HOMEp MAJTFOHKA 1 TO3HAUYTE BEPX CTPLIKOIO.
®dororpadii moBuHHI OyTH OpUTIHATHLHUMHU.
KonbopoBuil ApyKk MOXIMBHM, AKIIO HOTO Bap-
TICTh CIUIAYY€ETHCS AaBTOPAMH YH iX CIIOHCOPaMH.

12. CrarTs mae OyTu migmucana aBTopoM (yci-
Ma aBTOpaMHM) 3 3a3HAYCHHSIM JIaTH Ha OCTAHHIH
CTOPIHIII.

ABTOpU HECYTh MOBHY BIJNOBIAAJIBHICTH 32
Oe3moranHe MoBHE 0(hOPMIICHHS TEKCTY, 0COONIH-
BO 3a MPaBUJIbHY HAyKOBY TepMiHoJorito (il ciin
3BIpSTH 32 (aXOBUMH TEPMIHOJIOTTYHUMHU CIIOB-
HUKaMH).

13. JlaTor0 HaaAXOMKCHHS CTATTI BBAXKAE€ThCS
JIeHb, KOJIA JI0 PEIKOJIET]i HalIMIIIOB OCTaTOYHUI
BapiaHT CTaTTI MiCJIs pelleH3yBaHHS.

[Ticnsa opeprkaHHs KOPEKTYpH CTATTi aBTOP I10-
BUHEH BHUITPABUTH JIUIIIE TIOMUJIKH (YiTKO, CHHBOIO
a00 YOPHOIO0 PYYKOIO HEMPABHIbHE 3aKPECIUTH,
a TMopsJ 3 UM Ha IOJIi HalucaTu MpaBUIbHUN
BapiaHT) 1 TEPMIHOBO BiJICIATH CTATTIO HA aJIpecy
penKonerii eneKTPOHHOIO MOIITOIO.

[Tignmuc aBropa y KiHIIi CTATTi O3HAYAE, 110 aB-
TOp TIepesiae mpaBa Ha BUJAHHS CBOEI CTATTi pe-
naKiii. ABTOp rapaHTye, 1110 CTaTTS OpUTiHAIbHA;
Hi CTaTTs, HI PUCYHKH J0 Hel He Oyiu ormyOItiko-
BaHI B 1HIIINX BUIAHHAX.

BigxumneHi ctaTTi He TOBEPTAOTHCSI.



INFORMATION FORAUTHORS

THE REQUIREMENTS ON PAPERS
PREPARATION

Journal «Sensor Electronics and Microsystems
Technologies» publishes articles, brief messages,
letters to Editors, and comments containing re-
sults of fundamental and applied researches, on
the following directions:

1. Physical, chemical and other phenomena,
as the bases of sensors

2. Sensors design and mathematical model-
ing

3. Physical sensors

4. Optical, optoelectronic and radiation sen-

5. Acoustoelectronic sensors

6. Chemical sensors

7. Biosensors

8. Nanosensors (physics, materials, technol-
ogy)

9. Sensor materials

10. Sensors production technologies

11. Sensors and information systems

12. Microsystems and nano- technologies
(MST, LIGA-technologies et al.)

13. Sensor’s degradation, metrology and cer-
tification

The journal publishes the custom-made re-
views on actual questions appropriate to the men-
tioned subjects, current information — chronicle,
special papers devoted to known scientists, paid
advertising messages, conferences announce-
ments.

The basic article text should meet the SAC
Ukraine Presidium Decree requirements from
15.01.2003 Ne 7-05/1 (SAC Bulletin Ne 1, 2003)
and be structured. The materials sent to Editors,
should be written with the maximal text presen-
tation clearness and accuracy. In the submitted
manuscript the actuality of problem should be re-
flected, the purpose of the work should be formu-
lated. It must contain an original part and conclu-

sions providing the received results essence and
their novelty understanding. The authors should
avoid the new terms and narrowprofile jargon
phrase unreasonable introduction.

Journal Edition asks authors at a direction of
articles in a print to be guided by the following
rules:

1.Manuscripts should be submitted in dupli-
cate in Ukrainian, English, or Russian, a hard
copy and supplemented with a text file and fig-
ures on a CD. Manuscripts which are offered by
authors from Ukraine or CIS countries to the edi-
tion in English are necessarily supplemented by
Ukrainian or Russian version. An electronic copy
may be submitted by e-mail.

2. Acceptable text formats: MS Word (rtf,
doc).

3. Acceptable graphic formats for figures:
EPS, TIFF, BMP, PCX, CDR, WMEF, MS Word
and MS Graf, JPEG. Figures created using soft-
ware for mathematical and statistical calculations
should be converted to one of these formats.

4.  For articles of authors from Ukraine there
should be expert conclusions about an opportunity
of an open print.

Manuscripts should be sent to:

Lepikh Yaroslav Illich, The Vice Editor, Odessa
National I.I. Mechnikov University, ISEPTC (RL-
3), str. Dvoryanskaya, 2, Odessa, 65082, Ukraine.

Phone/fax +38(048) 723-34-61,

E-mail: semst-journal@onu.edu.ua,

http://www.semst.onu.edu.ua

Manuscripts of articles anonymous reviewing
is carried out

The manuscript preparation rules:
The manuscripts should be supplemented with
the Official letter signed by a chief manager of



the institution where the work was performed.
This rule does not apply to papers submitted by
authors from abroad or international groups of
authors.

Copyright transfer to the Publisher.

Title Page:

1. PACS and Universal Decimal Classification
code (for authors from CIS) in the top left corner.
Several comma-separated codes are allowed. If no
classification codes are indicated, the code(s) will
be assigned by the Editorial Board.

2. Title of the paper (central, capital, bold,
14pt).

3. Name (-s) of the author(-s) below, in one
space (central, normal face, 12pt).

4. Name of affiliated institution, full address,
phone and fax numbers, e-mail addresses (if avail-
able) for each author below, in one space (central,
normal face, 12pt).

5. Abstract: up to 1000 characters.

6. Keywords: its amount must not exceed eight
words. In the specific cases it is acceptable to use
two- or three-word terms. These words must be
placed under the abstract and written in the same
language.

Items 2,3,4,5,6 must be presented in series in
Ukrainian, English and Russian languages.

For authors from abroad which do not know
Ukrainian or Russian languages, items 2-5 may
be presentd only in English.

7. To each copy of the article abstracts in
Ukrainian / Russian (depending on language of
the original all authors.of article), and the English
language are applied (each abstract on a separate
sheet). The special attention should be given to the
writing of the article summary in English. For this
purpose it is expedient to use the qualified experts
- linguists with the further scientific editing the
text by the author (-s). Before the word “abstract”
it is necessary to write the full article name by the
appropriate language, UDC, surnames and the ini-
tials of the authors, names of affiliated institutions.
The abstract in volume of 200-250 words must
be structured: the purpose (precisely formulated),
research methods and results (shortly), generaliza-
tions or conclusions. After the text of the abstract
from the item key words are placed.

8. Article text should be printed 1,5-spaced
on white paper A4 format with a 12pt, margins:
left — 3sm, right — 1,5, upper and lower —
2,5sm. Titles of the sections if it is present should
be typed bold, capitals.

Equations should be entered using MS
Equation Editor or MathType. Papers with hand-
written equations are not accepted. Notations
should be defined when the first appearing in the
text.

Tables should be submitted on separate pag-
es in the format of appropriate text formats (see
above), or in the text format (with columns sepa-
rated by interval, commas, or tabulation charac-
ters).

9. At the article text end one must indicate
surnames, names and patronymics of all authors,
the mail address, the phone, a fax, e-mail (for the
correspondence).

10. List of references should be 1,5-spaced,
with references numbered in order of their ap-
pearance in the text. The bibliography is printed
only by the roman type (cyrillics represents in
transliteration).

The literature registration order should con-
form to DAC of Ukraine requirements, for ex-
ample:

[1]. LM. Cidilkov skii. Elektrony 1 dyrki v po-
luprovdnikah. Nauka, M. 450 s. (1972).

[2]. J.A. Hall. Imaging tubes. Chap. 14 in The
Infrared Handbook, Eds. W.W. Wolfe, G.J. Zissis,
pp. 132-176, ERIM, Ann Arbor, MI (1978).

[3]. N. Blutzer, A.S. Jensen. Current readout of
infrared detectors // Opt. Eng., 26(3), pp. 241-248
(1987).

11. Figures and tables captions should be
printed in the manuscript double-spaced after the
list of references. Footnotes should be avoided if
possible.

Only high-quality pictures can be accepted.
Inscriptions and symbols should be printed inside
picture. Negatives, and slides are not accepted.

Each figure should be printed on a separate
page and have a size not exceeding 160x200 mm.
For text inside figures, use 10pt. Measurement
units should be indicated after a comma (not in
blankets). All figures are to be numbered in or-



der of its appearance in the text, with sections de-
noted as (a), (b), etc. Placing the figure numbers
and captions inside figures is not allowed. On
the backside, write with a pencil the paper title,
author(s) name(s) and figure number, and mark
the topside with an arrow.

Photographs should be submitted as original
prints. Color printing is possible if its cost is cov-
ered by the authors or their sponsors.

12. The article must be signed by author (all
authors) with the date indication on the last page.

Authors bear full responsibility for irreproach-
able language make out of the text, especially for a
correct scientific terminology (it should be verified
under terminological dictionaries of the appropri-
ate speciality).

13. The date of article acceptance is that one
when the final variant comes to the publisher after
a prepublication review.

After obtaining the proof sheet the author
should correct mistakes (clearly cancel incorrect
variant with blue or black ink and put the correct
variant on border) and send urgently the revised
variant to the editor by e-mail.

Author’s signature at the article end vouches
that author grants a copyright to the publisher.
Author vouches that the work has not been pub-
lished elsewhere, either completely, or in part and
has not been submitted to another journal.

Not accepted manuscripts will not be returned.



Komr'torepre Bepcranns — O. 1. Kapmiayk

[Mign.mo apyky 15.04.2014. dopmar 60x84/8. YmoB..-apyk.apk. 9,07. Tupax 300 npum.
3am. Ne 922,

Buasenp 1 BUTOTOBIIIOBAY
OjiecbKHit HAIlIOHAJILHUM YHIBEPCUTET
imeni I. I. MeunukoBa
CeimonrBo cy0'ekra BugaBHr401 cripasu JJK Ne 4215 Big 22.11.2011 p.

VYkpaina, 65082, m. Onieca, By, €icaBeTHHCBKa, 12
Ten.: (048) 723 28 39



