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V. M. Tsmots, Yu. V. Pavlovskyy 

Abstract. The impact of proton irradiation and high magnetic field on the electroconductivity and 
magnetoresistance of Si

1-x
Ge

x
 (õ = 0,03) whiskers with resistance of ρ = 0,008–0,025 Ohm∙cm in the 

temperature range of 4,2–300 Ê.is studied. It is fount a decreasing of resistance of the crystals in the 
temperature range of 4,2–40 Ê upon radiation with low dose of protons and a significant increasing 
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of resistance in the whole temperature range examined at the irradiation dose of 1∙1017 ð+/cm2. The 
interpretation of the observed changes in the physical parameters of the whiskers is proposed. 

Keywords: whiskers, silicon-germanium, proton irradiation, electroconductivity, magnetoresis-
tance 

ÂËÈßÍÈÅ ÏÐÎÒÎÍÍÎÃÎ ÎÁËÓ×ÅÍÈß ÍÀ ÔÈÇÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÍÈÒÅÂÈÄÍÛÕ 
ÊÐÈÑÒÀËËÎÂ Si-Ge 

Í. Ò. Ïàâëîâñêàÿ, Ï. Ã. Ëèòîâ÷åíêî, À. Î. Äðóæèíèí, È. Ï. Îñòðîâñêèé, Þ. Ì. Õîâåðêî, 
À. ß. Êàðïåíêî, Â. Ì. Öìîöü, Þ. Â. Ïàâëîâñêèé 

Àííîòàöèÿ. Èçó÷åíî âëèÿíèå ïðîòîííîãî îáëó÷åíèÿ è ñèëüíûõ ìàãíèòíûõ ïîëåé íà 
ýëåêòðîïðîâîäèìîñòü è ìàãíèòîñîïðîòèâëåíèå íèòåâèäíûõ êðèñòàëëîâ (ÍÊ) Si

1-x
Ge

x
 

(õ = 0,03) ñ óäåëüíûì ñîïðîòèâëåíèåì ρ = 0,008–0,025 Îì∙ñì â èíòåðâàëå òåìïåðàòóð 4,2–
300 Ê. Îáíàðóæåíî óìåíüøåíèå ñîïðîòèâëåíèÿ êðèñòàëëîâ â òåìïåðàòóðíîé îáëàñòè 4,2–
40 Ê â ïðîöåññå îáëó÷åíèÿ ìàëûìè äîçàìè ïðîòîíîâ è ñóùåñòâåííîå óâåëè÷åíèå ñîïðî-
òèâëåíèÿ âî âñåé èññëåäóåìîé òåìïåðàòóðíîé îáëàñòè ïðè îáëó÷åíèè äîçîé 1∙1017 ð+/ñì2. 
Ïðåäëîæåíî èíòåðïðåòàöèþ îáíàðóæåííûõ èçìåíåíèé ôèçè÷åñêèõ ïàðàìåòðîâ íèòåâèä-
íûõ êðèñòàëëîâ. 

Êëþ÷åâûå ñëîâà: íèòåâèäíûå êðèñòàëëû, êðåìíèé-ãåðìàíèé, ïðîòîííîå îáëó÷åíèå, 
ýëåêòðîïðîâîäíîñòü, ìàãíèòîñîïðîòèâëåíèå 
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Àíîòàö³ÿ. Ïðåäñòàâëåíî ðåçóëüòàòè ðîçðîáêè ì³êðîïðîöåñîðíîãî äàò÷èêà êóò³â íàõèëó 
îá’ºêòà íà îñíîâ³ ì³êðîìåõàí³÷íîãî àêñåëåðîìåòðà ADXL-203. Ðîçãëÿíóòî êîíñòðóêö³þ, 
àëãîðèòì ðîáîòè, ìåòîä êàë³áðóâàííÿ, ìàòåìàòè÷íó ìîäåëü ïîõèáîê òà ðåçóëüòàòè âèïðî-
áóâàíü äàò÷èêó. 
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APPLICATION OF MICROMECHANICAL ACCELEROMETER FOR OBJECT INCLINATION 
ANGELS MEASUREMENT 

M. G. Chernyak 

Abstract. Results of developing a microprocessor sensor for object inclination angels measurement 
based on micromechanical accelerometer ADXL-203 are presented. Design, algorithm of operation, 
calibration method, mathematical model of errors and test results were considered for this sensors. 

Key words: object orientation; the measurement of angels; micromechanical accelerometer; cali-
bration; algorithm; model of errors 
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Àííîòàöèÿ. Ïðåäñòàâëåíû ðåçóëüòàòû ðàçðàáîòêè ìèêðîïðîöåññîðíîãî äàò÷èêà óãëîâ 
íàêëîíà îáúåêòà íà îñíîâå ìèêðîìåõàíè÷åñêîãî àêñåëåðîìåòðà ADXL-203. Ðàññìîòðåíû 
êîíñòðóêöèÿ, àëãîðèòì ðàáîòû, ìåòîä êàëèáðîâêè, ìàòåìàòè÷åñêàÿ ìîäåëü ïîãðåøíîñòåé è 
ðåçóëüòàòû èñïûòàíèé äàò÷èêà. 
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Àííîòàöèÿ. Èññëåäîâàíû ôàçîâûå ïåðåõîäû â îäíîîñíûõ ìàãíèòíûõ êðèñòàëëàõ ñ òåí-
çîðíûìè âçàèìîäåéñòâèÿìè. Ðàññìîòðåí ñëó÷àé, êîãäà çíà÷åíèå àòîìíûõ ñïèíîâ S  ðàâíî 
åäèíèöå, à âíåøíåå ìàãíèòíîå ïîëå h  íàïðàâëåíî âäîëü êðèñòàëëîãðàôè÷åñêîé îñè (îñü z). 
Ïðè ýòèõ óñëîâèÿõ â ñèñòåìå ìîãóò ðåàëèçîâàòüñÿ òðè îäíîïîäðåøåòî÷íûå àêñèàëüíî-ñèì-
ìåòðè÷íûå ôàçû: ôåððîìàãíèòíàÿ (ÔÌÔ), êâàäðóïîëüíàÿ (ÊÔ) è ïàðàìàãíèòíàÿ (ÏÌÔ). 
Â êîîðäèíàòàõ òåìïåðàòóðà-ïîëå ïîñòðîåíà ôàçîâàÿ äèàãðàììà ñèñòåìû. Íà äèàãðàììå 
èìååòñÿ òðîéíàÿ òî÷êà, êîîðäèíàòû êîòîðîé çàâèñÿò îò ïàðàìåòðîâ ãàìèëüòîíèàíà. Ïðè 
ôèêñèðîâàííîé òåìïåðàòóðå èíäóöèðóåìûå óâåëè÷åíèåì ìàãíèòíîãî ïîëÿ ôàçîâûå ïåðå-
õîäû (ÔÏ) ïåðâîãî ðîäà èç ÊÔ â ÔÌÔ ïðîèñõîäÿò ïðè îïðåäåëåííîì çíà÷åíèè ïîëÿ ñh  
è ñîïðîâîæäàþòñÿ ñêà÷êîîáðàçíûì âîçíèêíîâåíèåì â ñèñòåìå áîëüøîãî ìàãíèòíîãî ìî-
ìåíòà. Ïðè íèçêèõ òåìïåðàòóðàõ âåëè÷èíà ñh  ïðàêòè÷åñêè íå çàâèñèò îò òåìïåðàòóðû, ÷òî 
ïîçâîëÿåò èñïîëüçîâàòü èçó÷àåìûé êðèñòàëë â êà÷åñòâå íèçêîòåìïåðàòóðíîãî äàò÷èêà, ñèã-
íàëèçèðóþùåãî î äîñòèæåíèè ìàãíèòíûì ïîëåì êðèòè÷åñêîãî çíà÷åíèÿ ñh . 
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âçàºìîä³ÿìè. Ðîçãëÿíóòî âèïàäîê, êîëè çíà÷åííÿ àòîìíèõ ñï³í³â S  äîð³âíþº îäèíèö³, à 
çîâí³øíº ìàãí³òíå ïîëå h  ñïðÿìîâàíå óçäîâæ êðèñòàëîãðàô³÷íî¿ îñ³ (â³ñü z). Ïðè öèõ óìî-
âàõ ó ñèñòåì³ ìîæóòü ðåàë³çóâàòèñÿ òðè îäíî-ï³äãðàòêîâ³ àêñèàëüíî-ñèìåòðè÷í³ ôàçè: ôåðî-
ìàãí³òíà (ÔÌÔ), êâàäðóïîëüíà (ÊÔ) ³ ïàðàìàãí³òíà (ÏÌÔ). Ó êîîðäèíàòàõ òåìïåðàòóðà-
ïîëå ïîáóäîâàíà ôàçîâà ä³àãðàìà ñèñòåìè. Íà ä³àãðàì³ º ïîòð³éíà òî÷êà, êîîðäèíàòè ÿêî¿ 
çàëåæàòü â³ä ïàðàìåòð³â ãàì³ëüòîí³àíà. Ïðè ô³êñîâàí³é òåìïåðàòóð³ ³íäóêîâàí³ çá³ëüøåííÿì 
ìàãí³òíîãî ïîëÿ ôàçîâ³ ïåðåõîäè (ÔÏ) ïåðøîãî ðîäó ³ç ÊÔ ó ÔÌÔ â³äáóâàþòüñÿ ïðè ïåâ-
íîìó çíà÷åíí³ ïîëÿ ñh  é ñóïðîâîäæóþòüñÿ ñòðèáêîïîä³áíèì âèíèêíåííÿì ó ñèñòåì³ âåëè-
êîãî ìàãí³òíîãî ìîìåíòó. Ïðè íèçüêèõ òåìïåðàòóðàõ âåëè÷èíà ñh  ïðàêòè÷íî íå çàëåæèòü 
â³ä òåìïåðàòóðè, ùî äîçâîëÿº âèêîðèñòîâóâàòè äîñë³äæóâàíèé êðèñòàë ÿê íèçüêîòåìïåðà-
òóðíèé äàò÷èê, ùî ñèãíàë³çóº ïðî äîñÿãíåííÿ ìàãí³òíèì ïîëåì êðèòè÷íîãî çíà÷åííÿ ñh . 
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PHASE TRANSITIONS IN MAGNETS WITH ÒÅNSOR INTERACTIONS 
AND LOW-TEMPERATURE MAGNETIC FIELD SENSORS 

I. P. Shapovalov, P. A. Sayko 

Abstract. Phase transitions in uniaxial magnetic crystals with tensor interactions are investigated. 
The case of the unity atomic spin values S and where external magnetic field h is directed along the 
crystallographic axis (the z-axis) is considered. Under these conditions in system three single-sub-
lattice axial symmetrical phases: ferromagnetic (FMP), quadrupole (QP) and paramagnetic (PÌP) 
phases can be realised. In the temperature-field coordinates the phase diagram of system is plotted. 
There is a triple point in the diagram, whose coordinates depend on the Hamiltonian parameters. At 
the fixed temperature the phase transitions (PT) of the first kind from the QP to the FMP induced by 
increase of the magnetic field occur at certain value of the field ñh  and are accompanied by an abrupt 
appearance in system of the large magnetic moment. At low temperatures the value ñh  practically 
does not depend on temperature that allows to use a studied crystal as the low-temperature sensor 
signalling about achievement by a magnetic field of critical value ñh . 

Keywords: magnets, a crystal field, a biquadrate exchange, phase transitions, magnetic field sen-
sors 
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ÎÑÎÁËÈÂÎÑÒ² ÔÎÒÎ×ÓÒËÈÂÎÑÒ² ÑÒÐÓÊÒÓÐÈ NI/N-ZNO:N/P-SI 

À. ². ªâòóøåíêî, Ã. Â. Ëàøêàðüîâ, Â. É. Ëàçîðåíêî, Ë. À. Êîñÿ÷åíêî, 
Â. Ì. Ñêëÿð÷óê, Î. Ô. Ñêëÿð÷óê 

Àíîòàö³ÿ. Ëåãîâàí³ àçîòîì ïë³âêè n-ZnO:N áóëè îñàäæåí³ íà p-Si ï³äêëàäêè ìåòîäîì 
ìàãíåòðîííîãî ðîçïèëåííÿ. Äîñë³äæåíî îñîáëèâîñò³ ôîòî÷óòëèâîñò³ ñòðóêòóðè Ni/n-
ZnO:N/p-Si çàëåæíî â³ä íàïðóãè çì³ùåííÿ òà òåìïåðàòóðè. Ñòðóêòóðè äåìîíñòðóþòü âèñîêó 
ñòðóìîâó ÷óòëèâ³ñòü â øèðîêîìó ñïåêòðàëüíîìó ä³àïàçîí³, ÿêà ñòð³ìêî çðîñòàº ïðè çá³ëü-
øåíí³ ïðèêëàäåíî¿ íàïðóãè. Ïðè íàïðóç³ 5 Â ÷óòëèâ³ñòü íà äîâæèí³ õâèë³ λ = 400 íì ñòàíî-
âèòü äåê³ëüêà äåñÿòê³â À/Âò, à ïðè λ = 1000 íì — äåê³ëüêà îäèíèöü À/Âò. Âèñîêà ÷óòëèâ³ñòü 
äåòåêòîðà ïîÿñíþºòüñÿ âíóòð³øí³ì ï³äñèëåííÿì â ñòðóêòóð³ Ni/n-ZnO:N/p-Si, ùî ïîâîäèòü 
ñåáå ÿê ôîòîòðàíçèñòîð. 

Êëþ÷îâ³ ñëîâà: ïë³âêà ZnO, ãåòåðîñòðóêòóðà, âíóòð³øíº ï³äñèëåííÿ ôîòîñòðóìó, ôîòî-
òðàíçèñòîð 

PHOTOSENSITIVITY PECULIARITIES OF Ni/n-ZnO:N/p-Si STRUCTURE 

A. I. Ievtushenko, G. V. Lashkarev, V. I. Lazorenko, L. A. Kosyachenko, 
V. M. Sklyarchuk, O. F. Sklyarchuk 

Abstract. Nitrogen doped n-ZnO:N films were deposited on p-Si substrates by magnetron sputter-
ing. The photosensitivity peculiarities of n-ZnO:N/p-Si structure depending on bias voltage and tem-
perature were investigated. The structures demonstrate a high current sensitivity in a wide spectral re-
gion, which increases rapidly with increasing applied voltage. Under a bias 5 V, the responsivity is equal 
to several tens of A/W at λ = 400 nm, and several units of A/W at 1000 nm. High sensitivity of detector 
is attributed to internal gain in Ni/n-ZnO:N/p-Si structure that operates as a phototransistor. 

Keywords: ZnO film, heterostructure, internal photocurrent gain, phototransistor 
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ÎÑÎÁÅÍÍÎÑÒÈ ÔÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÎÑÒÈ ÑÒÐÓÊÒÓÐÛ Ni/n-ZnO:N/p-Si 

À. È. Åâòóøåíêî, Ã. Â. Ëàøêàðåâ, Â. È. Ëàçîðåíêî, Ë. À. Êîñÿ÷åíêî, 
Â. Ì. Ñêëÿð÷óê, Å. Ô. Ñêëÿð÷óê 

Àííîòàöèÿ. Ëåãèðîâàííûå àçîòîì ïëåíêè n-ZnO:N áûëè îñàæäåíû íà p-Si ïîäëîæêè ìå-
òîäîì ìàãíåòðîííîãî ðàñïûëåíèÿ. Èññëåäîâàíî îñîáåííîñòè ôîòî÷óâñòâèòåëüíîñòè ñòðóê-
òóðû Ni/n-ZnO:N/p-Si â çàâèñèìîñòè îò íàïðÿæåíèÿ ñìåùåíèÿ è òåìïåðàòóðû. Ñòðóêòóðû 
äåìîíñòðèðóþò âûñîêóþ òîêîâóþ ÷óâñòâèòåëüíîñòü â øèðîêîì ñïåêòðàëüíîì äèàïàçîíå, 
êîòîðàÿ ñòðåìèòåëüíî âîçðàñòàåò ïðè óâåëè÷åíèè ïðèëîæåííîãî íàïðÿæåíèÿ. Ïðè íàïðÿ-
æåíèè ñìåùåíèÿ 5 Â ÷óâñòâèòåëüíîñòü íà äëèíå âîëíû λ = 400 íì ñîñòàâëÿåò íåñêîëüêî 
äåñÿòêîâ À/Âò, à ïðè λ = 1000 íì — íåñêîëüêî åäèíèö À/Âò. Âûñîêàÿ ÷óâñòâèòåëüíîñòü äå-
òåêòîðà îáúÿñíÿåòñÿ âíóòðåííèì óñèëåíèåì â ñòðóêòóðå Ni/n-ZnO:N/p-Si, êîòîðàÿ âåäåò 
ñåáÿ êàê ôîòîòðàíçèñòîð. 

Êëþ÷åâûå ñëîâà: ïëåíêà ZnO, ãåòåðîñòðóêòóðà, âíóòðåííåå óñèëåíèå ôîòîòîêà, ôîòî-
òðàíçèñòîð 
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RADIO FREQUENCY SENSORS OF THE CONTROLLED FROM DISTANCE CONTROL 
OF THE STATE OF OBJECT 

L. B. Lishchinskaya 

Abstract. It is formulated requirement to the radio frequency sensors (RFS) of the controlled 
from distance control of the state of object, grounded their generalized structure, the workings rang-
es of frequency are certain and possible technical decisions are considered for realization and use of 
RFD. 

Keywords: radio frequency sensors, primary measuring transformers, frequency modulation, 
controlled from distance control, negatron 
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Ë. Á. Ëèùèíñêàÿ 

Àííîòàöèÿ. Ñôîðìóëèðîâàíû òðåáîâàíèÿ ê ðàäèî÷àñòîòíûì äàò÷èêàì (Ð×Ä) äèñòàíöè-
îííîãî êîíòðîëÿ ñîñòîÿíèÿ îáúåêòà, îáîñíîâàíà èõ îáîáùåííàÿ ñòðóêòóðà, îïðåäåëåíû ðà-
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Àíîòàö³ÿ. Â äàí³é ðîáîò³ áóëî ñôîðìîâàíî ïîâåðõíåâî-áàð’ºðí³ ñòðóêòóðè íà áàç³ êðèñòà-
ë³â êðåìí³þ ç ð³çíèìè ïèòîìèìè îïîðàìè (ρ

1
= 24 Îì∙ñì, ρ

2
=10 Îì∙ñì) òà äîñë³äæåíî çì³íó 

¿õ åëåêòðîô³çè÷íèõ õàðàêòåðèñòèê ï³ä ä³ºþ X-ïðîìåí³â. Ïîêàçàíî, ùî â çàëåæíîñò³ â³ä äå-
ôåêòíî¿ ñòðóêòóðè êðåìí³ºâî¿ ï³äêëàäêè, ä³ÿ ðàä³àö³¿ ïðèâîäèòü äî ãåíåðàö³¿ íîâèõ äåôåêò³â 
àáî çì³íè çàðÿäîâîãî ñòàíó ³ñíóþ÷èõ ³ ÿê íàñë³äîê — çì³íþºòüñÿ ìåõàí³çì ñòðóìîïåðåíå-
ñåííÿ â îïðîì³íåíèõ ñòðóêòóðàõ. 
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RESTRUCTURING DEFECT SURFACE-BARRIER STRUCTURES Bi-Si-Al 
STIMULATED ACTION RADIATION 

B. V. Pavlyk, A. S. Hrypa, D. P. Slobodzyan, R. M. Lys, R. I. Didyk, J. A. Shykoryak 

Abstract. In this work the surface-barrier structures based on p-Si with different resistivity 
(ρ

1 
=24 Ohm∙sm, ρ

2
 = 10 Ohm∙sm) were made and their electrophysical characteristics were inves-

tigated under the influence of X-rays. It is shown that depending on the defect structure of silicon 
substrate, the action of irradiation leads to generation of new defects or changing of charge state of 
existing defects. Consequently, the mechanism of current transfer in irradiated structures changes. 

Keywords: X-radiation, surface-barrier structures, VAC, VFC, defects, resistivity 

ÏÅÐÅÑÒÐÎÉÊÀ ÄÅÔÅÊÒÎÂ Â ÏÎÂÅÐÕÍÎÑÒÍÎ-ÁÀÐÜÅÐÍÛÕ ÑÒÐÓÊÒÓÐÀÕ Bi-Si-Al 
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Àííîòàöèÿ. Â äàííîé ðàáîòå áûëè ñôîðìèðîâàííûå ïîâåðõíîñòíî-áàðüåðíûå ñòðóêòó-
ðû íà áàçå êðèñòàëëîâ êðåìíèÿ ñ ðàçëè÷íûìè óäåëüíûìè ñîïðîòèâëåíèÿìè (ρ

1
 = 24 Îì∙ñì, 

ρ
2
 = 10 Îì∙ñì) è èññëåäîâàíî èçìåíåíèå èõ ýëåêòðîôèçè÷åñêèõ õàðàêòåðèñòèê ïîä äåéñòâèåì 

X-ëó÷åé. Ïîêàçàíî, ÷òî â çàâèñèìîñòè îò äåôåêòíîé ñòðóêòóðû êðåìíèåâîé ïîäëîæêè, äåéñ-
òâèå ðàäèàöèè ïðèâîäèò ê ãåíåðàöèè íîâûõ äåôåêòîâ èëè èçìåíåíèÿ çàðÿäîâîãî ñîñòîÿíèÿ ñó-
ùåñòâóþùèõ è êàê ðåçóëüòàò — èçìåíÿåòñÿ ìåõàíèçì òîêîïåðåíîñà â îáëó÷åííûõ ñòðóêòóðàõ. 
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FEATURES OF MICRON-SIZED MESA-PIEZORESISTOR 

Victor A. Gridchin, Michail A. Chebanov 

Abstract. The effect of dihedral angles in the junction region of tensoresistive layer to contact pads 
on strain distribution in mesa-piezoresistor body was studied using the finite element method. Influ-
ence of mesa-piezoresistor geometry on its sensitivity was demonstrated. 

Keywords: Finite element method, pressure sensor, mesa-piezoresistor, mechanical stress 
concentrator 

ÎÑÎÁËÈÂÎÑÒ² ÄÅÔÎÐÌÀÖ²¯ ÌÅÇÀÒÅÍÇÎÐÅÇÈÑÒÎÐ²Â Ì²ÊÐÎÍÍÈÕ ÐÎÇÌ²Ð²Â

Â³êòîð À. Ãð³ä÷³í, Ìèõàéëî À. ×åáàíîâ

Àíîòàö³ÿ. Âèêîðèñòîâóþ÷è òåõí³êó ê³íöåâî-åëåìåíòíîãî ìîäåëþâàííÿ, äîñë³äæåíî âïëèâ 
äâîãðàííèõ êóò³â â îáëàñò³ ïåðåõîäó òåíçîðåçèñòèâíîãî øàðó äî êîíòàêòíèõ ïëîùàäîê íà 
ðîçïîä³ë äåôîðìàö³é ó ò³ë³ ìåçàòåíçîðåçèñòîðà. Ïîêàçàíî âïëèâ ãåîìåòðè÷íèõ ðîçì³ð³â ìå-
çàòåíçîðåçèñòîð³â íà ¿õíþ ÷óòëèâ³ñòü.
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íèå äâóãðàííûõ óãëîâ â îáëàñòè ïåðåõîäà òåíçîðåçèñòèâíîãî ñëîÿ ê êîíòàêòíûì ïëîùàäêàì 
íà ðàñïðåäåëåíèå äåôîðìàöèé â òåëå ìåçàòåíçîðåçèñòîðà. Ïîêàçàíî âëèÿíèå ãåîìåòðè÷åñ-
êèõ ðàçìåðîâ ìåçàòåíçîðåçèñòîðîâ íà èõ ÷óâñòâèòåëüíîñòü.
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FEM SIMULATION OF PIEZORESISTIVE PRESSURE MODULE 

Victor A. Gridchin, Michail A. Chebanov 
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FEM SIMULATION OF PIEZORESISTIVE PRESSURE MODULE 

Victor A. Gridchin, Michail A. Chebanov 

Abstract. The impact of singularity points on stress distribution in piezoresistive module is inves-
tigated by means of FEM simulation. The strong influence of singularities on stress distribution in 
silicon-glass interface is presented in this paper. 

Keywords: FEM simulation, pressure sensor, singular points 
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Àíîòàö³ÿ. Âèêîðèñòîâóþ÷è òåõí³êó ê³íöåâî-åëåìåíòíîãî ìîäåëþâàííÿ, äîñë³äæåíî 
âïëèâ ñèíãóëÿðíèõ òî÷îê íà ðîçïîä³ë íàïðóã ó ï’ºçîðåçèñòèâíîìó ìîäóë³. Ïîêàçàíî ñèëü-
íèé âïëèâ ñ³íãóëÿðíîñòåé íà ðîçïîä³ë íàïðóã íà ³íòåðôåéñ³ êðåìí³é-ñêëî.
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ÿíèå ñèíãóëÿðíûõ òî÷åê íà ðàñïðåäåëåíèå íàïðÿæåíèé â ïüåçîðåçèñòèâíîì ìîäóëå. Ïî-
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ÎÑÎÁÅÍÍÎÑÒÈ ÝËÅÊÒÐÈ×ÅÑÊÈÕ ÑÂÎÉÑÒÂ CuInAsSe
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ÏÐÈ ÂÛÑÎÊÈÕ ÄÀÂËÅÍÈßÕ È ÍÈÇÊÈÕ ÒÅÌÏÅÐÀÒÓÐÀÕ 

Í. Â. Ìåëüíèêîâà, Î. Ë. Õåéôåö, À. Í. Áàáóøêèí, Ê. Â. Êóðî÷êà 

Àííîòàöèÿ. Ïðåäñòàâëåíû ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ïî âëèÿíèþ âû-
ñîêèõ äàâëåíèé (12–45 ÃÏà) è íèçêèõ òåìïåðàòóð (10–300 K) íà ýëåêòðè÷åñêèå ñâîéñòâà 
ïîëóïðîâîäíèêà CuInAsSe

3 
. Îïðåäåëåíû îáëàñòè òåìïåðàòóð è äàâëåíèé, â êîòîðûõ ïðî-

èñõîäÿò ñóùåñòâåííûå èçìåíåíèÿ â ïîâåäåíèè ýëåêòðè÷åñêèõ ñâîéñòâ ñîåäèíåíèÿ. Ïðè àò-
ìîñôåðíîì äàâëåíèè íàáëþäàåòñÿ ìàêñèìóì íà òåìïåðàòóðíîé çàâèñèìîñòè äèýëåêòðè÷åñ-
êîé ïðîíèöàåìîñòè â îáëàñòè 160–200 Ê, ÷òî ìîæåò áûòü ñâÿçàíî ñ ñåãíåòîýëåêòðè÷åñêèì 
ïåðåõîäîì. Óñòàíîâëåíî, ÷òî ïðè êîìíàòíîé òåìïåðàòóðå ñ óâåëè÷åíèåì äàâëåíèÿ â èíòåð-
âàëå 34–37 ÃÏà ñîïðîòèâëåíèå ìàòåðèàëà ðåçêî óìåíüøàåòñÿ è ïåðåñòàåò çàâèñåòü îò ÷àñòî-
òû ïðèëîæåííîãî íàïðÿæåíèÿ ïðè äàëüíåéøåì óâåëè÷åíèè äàâëåíèÿ, òàíãåíñ óãëà ïîòåðü 
áûñòðî âîçðàñòàåò ïîñëå 37 ÃÏà, ÷òî óêàçûâàåò íà âîçìîæíûå ñòðóêòóðíûå ïðåâðàùåíèÿ 
è èçìåíåíèå ýëåêòðîííîé ñòðóêòóðû. Ýòè èçìåíåíèÿ ÿâëÿþòñÿ íåîáðàòèìûìè. Ñâîéñòâà 
ñîåäèíåíèÿ ïîçâîëÿþò âûñêàçàòü ïðåäëîæåíèÿ ïî èñïîëüçîâàíèþ åãî â êà÷åñòâå ìàòåðèàëà 
äëÿ äàò÷èêîâ ïî äàâëåíèþ è òåìïåðàòóðå. 

Êëþ÷åâûå ñëîâà: õàëüêîãåíèäû, ñåãíåòîýëåêòðèêè, ýëåêòðè÷åñêèå ñâîéñòâà, âûñîêèå 
äàâëåíèÿ, èìïåäàíñíàÿ ñïåêòðîñêîïèÿ 

ÎÑÎÁËÈÂÎÑÒ² ÅËÅÊÒÐÈ×ÍÈÕ ÂËÀÑÒÈÂÎÑÒÅÉ 
CuInAsSe

3
 ÏÐÈ ÂÈÑÎÊÈÕ ÒÈÑÊÀÕ ÒÀ ÍÈÇÜÊÈÕ ÒÅÌÏÅÐÀÒÓÐÀÕ 

Í. Â. Ìåëüíèêîâà, Î. Ë. Õåéôåöü, À. Í. Áàáóøê³í, Ê. Â. Êóðî÷êà 

Àíîòàö³ÿ. Ïðåäñòàâëåíî ðåçóëüòàòè åêñïåðèìåíòàëüíèõ äîñë³äæåíü ïî âïëèâó âèñîêèõ 
òèñê³â (12–45 ÃÏà) ³ íèçüêèõ òåìïåðàòóð (10–300 K) íà åëåêòðè÷í³ âëàñòèâîñò³ íàï³âïðî-
â³äíèêà CuInAsSe

3
. Âèçíà÷åí³ îáëàñò³ òåìïåðàòóð ³ òèñê³â, ó ÿêèõ â³äáóâàþòüñÿ ³ñòîòí³ çì³íè 

â ïîâîäæåíí³ åëåêòðè÷íèõ âëàñòèâîñòåé ñïîëóêè. Ïðè àòìîñôåðíîìó òèñêó ñïîñòåð³ãàºòü-
ñÿ ìàêñèìóì íà òåìïåðàòóðí³é çàëåæíîñò³ ä³åëåêòðè÷íî¿ ïðîíèêíîñò³ â îáëàñò³ 160–200 Ê, 
ùî ìîæå áóòè ïîâ'ÿçàíå ³ç ñåãíåòîåëåêòðè÷íèì ïåðåõîäîì. Âñòàíîâëåíî, ùî ïðè ê³ìíàòí³é 

© Í. Â. Ìåëüíèêîâà, Î. Ë. Õåéôåö, À. Í. Áàáóøêèí, Ê. Â. Êóðî÷êà, 2010



òåìïåðàòóð³ ç³ çá³ëüøåííÿì òèñêó â ³íòåðâàë³ 34–37 ÃÏà îï³ð ìàòåð³àëó ð³çêî çìåíøóºòüñÿ 
³ ïåðåñòàº çàëåæàòè â³ä ÷àñòîòè ïðèêëàäåíî¿ íàïðóãè ïðè ïîäàëüøîìó çá³ëüøåíí³ òèñêó, 
òàíãåíñ êóòà âòðàò øâèäêî çðîñòàº ï³ñëÿ 37 ÃÏà, ùî âêàçóº íà ìîæëèâ³ ñòðóêòóðí³ ïåðå-
òâîðåííÿ òà çì³íó åëåêòðîííî¿ ñòðóêòóðè. Ö³ çì³íè º íåçâîðîòíèìè. Âëàñòèâîñò³ ñïîëóêè 
äîçâîëÿþòü âèñëîâèòè ïðîïîçèö³¿ ïî âèêîðèñòàííþ éîãî ÿê ìàòåð³àëó äëÿ äàò÷èê³â òèñêó ³ 
òåìïåðàòóðè. 

Êëþ÷îâ³ ñëîâà: õàëüêîãåí³äè, ñåãíåòîåëåêòðèêè, åëåêòðè÷í³ âëàñòèâîñò³, âèñîê³ òèñêè, 
³ìïåäàíñíà ñïåêòðîñêîï³ÿ 

PARTICULARITIES OF THE ELECTRICAL PROPERTIES OF CuInAsSe
3
 

AT HIGH PRESSURES AND LOW TEMPERATURES 

N. V. Melnikova, O. L. Kheifets, A. N. Babushkin, K. V. Kurochka 

Abstract. The results of the experimental studies of effect of high pressures (12–45 GPa) and 
low temperatures (10–300 K) on the electrical properties of the semiconductor CuInAsSe

3 
are pre-

sented. The temperature and pressure ranges of noticeable changes in a behaviour of the electrical 
properties are established. At atmospheric pressure on a temperature dependence of the permittivity 
the maximum was observed in range 160–200 K. This particularity can be connected with ferro-
electric transition. It was discovered that at room temperature at a pressure increase from 34 GPa to 
37 GPa the resistance sharply decreases and ceases to depend on a alternative voltage frequency at 
following a pressure increase, the tangent of dielectric loss angle quickly increases after 37 GPa that 
points to possible structure conversions and to a change of the electronic structure. These changes 
are irreversible. The properties of studied compound do it as a perspective material for sensors on a 
pressure and on a temperature. 

Keywords: chalcogenides, ferroelectrics, electrical properties, high pressures, impedance spec-
troscopy 
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Ä. Ì. Ôðå¿ê, ². Â. Ãîð³÷îê, Ó. Ì. Ïèñêëèíåöü, Â. Þ. Ïîòÿê 

Àíîòàö³ÿ. Ïðåäñòàâëåíî òåðìîäèíàì³÷íèé àíàë³ç ïðîöåñ³â äåôåêòîóòâîðåííÿ â ëåãîâàíî-
ìó éîäîì êàäì³é òåëóðèä³. Ìåòîäîì òåðìîäèíàì³÷íèõ ïîòåíö³àë³â ðîçðàõîâàíî çàëåæíîñò³ 
êîíöåíòðàö³¿ â³ëüíèõ íîñ³¿â çàðÿäó ³ ïåðåâàæàþ÷èõ òî÷êîâèõ äåôåêò³â ó êðèñòàëàõ CdTe:² â³ä 
òåõíîëîã³÷íèõ ïàðàìåòð³â äâîòåìïåðàòóðíîãî â³äïàëó. Âñòàíîâëåíî òèï äîì³íóþ÷èõ âëàñ-
íèõ ³ äîì³øêîâèõ òî÷êîâèõ äåôåêò³â, ùî âèçíà÷àþòü åëåêòðè÷í³ âëàñòèâîñò³ ìàòåð³àëó. Ïî-
êàçàíî, ùî êîìïåíñàö³éíà ìîäåëü êð³ì äåôåêò³â çàì³ùåííÿ TeI + , ¿õ êîìïëåêñ³â ç âëàñíèìè 
òî÷êîâèìè äåôåêòàìè 2( )Cd TeV I− + − , 2 0( 2 )Cd TeV I− +  âðàõîâóº òàêîæ óòâîðåííÿ DX– -öåíòð³â. 

Êëþ÷îâ³ ñëîâà: êàäì³é òåëóðèä, äâîòåìïåðàòóðíèé â³äïàë, åëåêòðè÷í³ âëàñòèâîñò³, òî÷êî-
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THERMODYNAMICS DEFECTIVE SUBSYSTEMS AND ELECTRICAL 
PROPERTIES OF CRYSTALS CdTe:I 

D. M. Freik, I. V. Gorichok, U. M. Pysklynets, V.Yu. Potiak 

Abstract. Thermodynamic analysis of the defective processes in iodine-doped cadmium tellu-
ride are presented. By the thermodynamic potentials method calculated concentration according 
of free charge carriers and prevailing point defects in CdTe:I crystals from process parameters of 
two- temperature annealing. Established its own type of dominant point defects that determine elec-
trical properties of the material. Shown that compensatory model except substitution defects TeI + , 
their complexes with intrinsic point defects 2( )Cd TeV I− + − , 2 0( 2 )Cd TeV I− +  also considers the formation of 
DX– -centers. 

Keywords: cadmium telluride, two- temperature annealing, electrical properties, point defects 

ÒÅÐÌÎÄÈÍÀÌÈÊÀ ÄÅÔÅÊÒÍÎÉ ÏÎÄÑÈÑÒÅÌÛ È ÝËÅÊÒÐÈ×ÅÑÊÈÅ 
ÑÂÎÉÑÒÂÀ ÊÐÈÑÒÀËËÎÂ CdTe:² 

Ä. Ì. Ôðåèê, È. Â. Ãîðè÷îê, Ó. Ì. Ïèñêëèíåö, Â. Þ. Ïîòÿê 

Àííîòàöèÿ. Ïðåäñòàâëåí òåðìîäèíàìè÷åñêèé àíàëèç ïðîöåññîâ äåôåêòîîáðàçîâàíèÿ â 
ëåãèðîâàííîì éîäîì òåëëóðèäå êàäìèÿ. Ìåòîäîì òåðìîäèíàìè÷åñêèõ ïîòåíöèàëîâ ðàññ÷è-
òàíû çàâèñèìîñòè êîíöåíòðàöèè ñâîáîäíûõ íîñèòåëåé çàðÿäà è ïðåîáëàäàþùèõ òî÷å÷íûõ 
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)

 

 

äåôåêòîâ â êðèñòàëëàõ CdTe:² îò òåõíîëîãè÷åñêèõ ïàðàìåòðîâ äâóõòåìïåðàòóðíîãî îòæèãà. 
Óñòàíîâëåí òèï äîìèíèðóþùèõ ñîáñòâåííûõ è ïðèìåñíûõ òî÷å÷íûõ äåôåêòîâ, êîòîðûå îï-
ðåäåëÿþò ýëåêòðè÷åñêèå ñâîéñòâà ìàòåðèàëà. Ïîêàçàíî, ÷òî êîìïåíñàöèîííàÿ ìîäåëü êðîìå 
äåôåêòîâ çàìåùåíèÿ TeI + , èõ êîìïëåêñîâ ñ ñîáñòâåííûìè òî÷å÷íûìè äåôåêòàìè 2( )Cd TeV I− + − ,
 2 0( 2 )Cd TeV I− +  ó÷èòûâàåò òàêæå îáðàçîâàíèå DX– -öåíòðîâ 

Êëþ÷åâûå ñëîâà: òåëëóðèä êàäìèÿ, äâóõòåìïåðàòóðíûé îòæèã, ýëåêòðè÷åñêèå ñâîéñòâà, 
òî÷å÷íûå äåôåêòè 
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ÍÀÍÎÑÒÐÓÊÒÓÐÈ GaSe<FeCl
3
> Ç ÌÀÃÍ²ÒÎÂÏÎÐßÄÊÎÂÀÍÈÌÈ «ÃÎÑÒÜÎÂÈÌÈ» 

ÊÎÍÔ²ÃÓÐÀÖ²ßÌÈ Â ÒÅÌÏÅÐÀÒÓÐÍÎÌÓ ÒÀ ÅËÅÊÒÐÎÌÀÃÍ²ÒÍÎÌÓ ÏÎËßÕ 

Í. Ò. Ïîêëàäîê, ². ². Ãðèãîð÷àê, Î. ². Ãðèãîð÷àê, Ô. Î. ²âàùèøèí, Ï. É. Ñòàõ³ðà 

Àíîòàö³ÿ. Ñèíòåçîâàí³ ñòðóêòóðè â ìàãí³òíîìó ïîë³, äëÿ ÿêèõ õàðàêòåðíà êóëîí³âñüêà 
áëîêàäà åëåêòðè÷íîãî ñòðóìó ïðè ê³ìíàòí³é òåìïåðàòóð³. Äîñë³äæåíî çàëåæí³ñòü ¿õ ïîëÿðè-
çàö³éíèõ õàðàêòåðèñòèê â³ä òåìïåðàòóðè, à òàêîæ ïîâåä³íêó ñòðóêòóð ó çîâí³øíüîìó åëåê-
òðîìàãí³òíîìó ïîë³. Ñôîðìîâàí³ ñòðóêòóðè GaSe<FeCl

3
> ïðåäñòàâëÿþòü ³íòåðåñ ç ïðàêòè÷-

íî¿ òî÷êè çîðó, îñê³ëüêè ¿õ ïàðàìåòðàìè ìîæíà êåðóâàòè ìàãí³òíèì ïîëåì. 
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3
> NANOSTRUCTURES WITH MAGNETOORDERED GEST ARRANGEMENT 

IN TEMPERATURE AND ELECTROMAGNETIC FIELD 

N. T. Pokladok, I. I. Grygorchak, O. I. Grygorchak, F. O. Ivashchyshyn, P.Yo. Stakhira 

Abstract. Synthesized in magnetic field structures shows the Coulomb blockade of electric cur-
rent at room temperature. The temperature dependence of polarization characteristic and behaviour 
of synthesized structures in external electromagnetic field were investigated. Obtained GaSe<FeCl

3
> 

structures are very interesting for practical application since parameters of these structures could be 
controlled by magnetic field. 

Keywords: Coulomb blockade, electret polarization, impedance response 
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ÍÀÍÎÑÒÐÓÊÒÓÐÛ GaSe<FeCl
3
> Ñ ÌÀÃÍÈÒÎÓÏÎÐßÄÎ×ÅÍÍÛÌÈ «ÃÎÑÒÅÂÛÌÈ» 

ÊÎÍÔÈÃÓÐÀÖÈßÌÈ Â ÒÅÌÏÅÐÀÒÓÐÍÎÌ È ÝËÅÊÒÐÎÌÀÃÍÈÒÍÎÌ ÏÎËßÕ 

Í. Ò. Ïîêëàäîê, È. È. Ãðèãîð÷àê, Î. È. Ãðèãîð÷àê, Ô. Î. Èâàùèøèí, Ï. È. Ñòàõèðà 

Àííîòàöèÿ. Ñèíòåçèðîâàíû ñòðóêòóðû â ìàãíèòíîì ïîëå, äëÿ êîòîðûõ õàðàêòåðíà êó-
ëîíîâñêàÿ áëîêàäà ýëåêòðè÷åñêîãî òîêà ïðè êîìíàòíîé òåìïåðàòóðå. Èññëåäîâàíà çàâè-
ñèìîñòü ïîëÿðèçàöèîííûõ õàðàêòåðèñòèê îò òåìïåðàòóðû, à òàêæå ïîâåäåíèå ñòðóêòóð âî 
âíåøíåì ýëåêòðîìàãíèòíîì ïîëå. Ñôîðìèðîâàííûå ñòðóêòóðû GaSe<FeCl

3
*6Í

2
Î ïðåäñòàâ-

ëÿþò èíòåðåñ ñ ïðàêòè÷åñêîé òî÷êè çðåíèÿ, ïîñêîëüêó èõ ïàðàìåòðàìè ìîæíî óïðàâëÿòü 
ìàãíèòíûì ïîëåì. 

Êëþ÷åâûå ñëîâà: êóëîíîâñêàÿ áëîêàäà, ýëåêòðåòíàÿ ïîëÿðèçàöèÿ, èìïåäàíñíûé îòêëèê 
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15 æîâòíÿ 2010 ðîêó âèïîâíèëîñÿ 70 ðîê³â 
â³ä äíÿ íàðîäæåííÿ äîêòîðà á³îëîã³÷íèõ íàóê, 
ïðîôåñîðà, ä³éñíîãî ÷ëåíà ÍÀÍ Óêðà¿íè, Ëà-
óðåàòà Äåðæàâíî¿ ïðåì³¿ Óêðà¿íè ó ãàëóç³ íà-
óêè ³ òåõí³êè, Ëàóðåàòà ïðåì³¿ ÍÀÍ Óêðà¿íè 
³ì. Î. Â. Ïàëëàä³íà, Çàñëóæåíîãî ä³ÿ÷à íàóêè ³ 
òåõí³êè Óêðà¿íè, â³öå-ïðåçèäåíòà Óêðà¿íñüêîãî 
á³îõ³ì³÷íîãî òîâàðèñòâà, ãîëîâíîãî ðåäàêòîðà 
æóðíàëó «Biopolymers and cell» Ãàííè Âàëåíòè-
í³âíè ªëüñüêî¿. 

Ã. Â. ªëüñüêà íàðîäèëàñÿ ó Äîíåöüêó. Ó 16 
ðîê³â çàê³í÷èëà ç çîëîòîþ ìåäàëëþ ñåðåäíþ 
øêîëó. Ïîñòóïèëà ó Äîíåöüêèé ìåäè÷íèé ³í-
ñòèòóò, ÿêèé òàêîæ çàê³í÷èëà ç â³äçíàêîþ. 1965 
ðîêó ñòàëà àñï³ðàíòêîþ ²íñòèòóòó á³îõ³ì³¿ ÍÀÍ 
Óêðà¿íè ó â³ää³ë³ íóêëå¿íîâèõ êèñëîò. 1968 ðîêó 
äîñòðîêîâî çàõèñòèëà êàíäèäàòñüêó, à 1976 — 
äîêòîðñüêó äèñåðòàö³¿ ç³ ñïåö³àëüíîñò³ «Ìî-
ëåêóëÿðíà á³îëîã³ÿ». 1986 ðîêó ¿é ïðèñóäæåíî 
çâàííÿ ïðîôåñîðà. Â³ä 1978 ð. çàâ³äóº â³ää³ëîì 
ìåõàí³çì³â òðàíñëÿö³¿ ãåíåòè÷íî¿ ³íôîðìà-
ö³¿ ²íñòèòóòó ìîëåêóëÿðíî¿ á³îëîã³¿ ³ ãåíåòèêè 

ÍÀÍ Óêðà¿íè, ç 1996 ð. çàñòóïíèê äèðåêòîðà 
²íñòèòóòó ç íàóêîâî¿ ðîáîòè, à ç 2003 ðîêó — äè-
ðåêòîð ²íñòèòóòó. 

Îñíîâí³ ôóíäàìåíòàëüí³ äîñë³äæåííÿ 
Ã. Â. ªëüñüêî¿ áóëè ñêîíöåíòðîâàí³ íà âèâ÷åí-
í³ ôàêòîð³â òà ìîëåêóëÿðíèõ ìåõàí³çì³â, ÿê³ 
îáóìîâëþþòü åôåêòèâí³ñòü ³ òî÷í³ñòü åêñïðå-
ñ³¿ ãåíîìó íà ð³âí³ òðàíñëÿö³¿ ó âèùèõ åóêàð³-
îò. Âïåðøå áóëî ïîêàçàíî (íà ïðèêëàä³ á³ëê³â 
ìîëîêà), ùî ó ðåãóëÿö³¿ ñèíòåçó ñïåöèô³÷íèõ 
á³ëê³â íàäçâè÷àéíî âàæëèâó ðîëü â³ä³ãðàº àäàï-
òàö³ÿ íàáîðó òÐÍÊ òà àì³íîàöèë-òÐÍÊ ñèí-
òåòàç (ARSas) äî àì³íîêèñëîòíîãî ñêëàäó á³ë-
ê³â, ùî ³íòåíñèâíî ñèíòåçóþòüñÿ ïåâíîãî ÷àñó 
ñïåö³àë³çîâàíèìè êë³òèíàìè. Ï³çí³øå ÿâèùå 
"ôóíêö³îíàëüíî¿ àäàïòàö³¿ òÐÍÊ" áóëî ï³ä-
òâåðäæåíå ó çàðóá³æíèõ ëàáîðàòîð³ÿõ íà ³íøèõ 
åóêàð³îòè÷íèõ îá'ºêòàõ, à Ãàííà ªëüñüêà ðàçîì 
ç Ã. Õ. Ìàöóêîþ îòðèìàëè 1989 ðîêó Äèïëîì íà 
â³äêðèòòÿ ó Äåðæàâíîìó Êîì³òåò³ ó ñïðàâàõ â³ä-
êðèòò³â òà âèíàõîä³â ÑÐÑÐ. 

Ïðîôåñîð Ã. Â. ªëüñüêà áóëà ñåðåä ïåð-
øèõ â÷åíèõ, õòî îòðèìàâ äîêàçè óí³êàëüíî¿ 
ñòðóêòóðíî-ôóíêö³îíàëüíî¿ îðãàí³çàö³¿ àïà-
ðàòó òðàíñëÿö³¿ ó âèùèõ åóêàð³îò, îáóìîâëåíî¿ 
êîìïàðòìåíòàë³çàö³ºþ ìåòàáîë³÷íèõ ïðîöåñ³â 
ó åóêàð³îòè÷í³é êë³òèí³. Ó öüîìó ïëàí³ ðîáîòè 
ï³ä ¿¿ êåð³âíèöòâîì ïðîñòÿãàþòüñÿ â³ä ïåðøèõ 
ñïîñòåðåæåíü ïðî íàÿâí³ñòü âèñîêîìîëåêóëÿð-
íèõ êîìïëåêñ³â ARSas ó òâàðèííèõ òêàíèíàõ òà 
çì³íó ¿õíüîãî ñêëàäó çà ð³çíèõ ïàòîëîã³÷íèõ òà 
ô³ç³îëîã³÷íèõ ñòàí³â îðãàí³çìó äî íåùîäàâíî 
îòðèìàíèõ äîêàç³â ùîäî ó÷àñò³ ôàêòîðà åëîí-
ãàö³¿ EF-1 ó ñòâîðåíí³ «íåçâè÷àéíèõ» êîìïëåê-
ñ³â òà éîãî ðîë³ ðàçîì ç ARSas ó «êàíàëþâàíí³» 
òÐÍÊ/àì³íîàöèë-òÐÍÊ ó öèêë³ åëîíãàö³¿ ïîë³-
ïåïòèäíîãî ëàíöþãà. 

Ôóíäàìåíòàëüíî-ïðèêëàäíèé íàïðÿìîê ä³-
ÿëüíîñò³ â³ää³ëó, êåðîâàíîãî Ã. Â. ªëüñüêîþ — 
öå íàóêîâî-òåõí³÷í³ ðîçðîáêè òà ñòâîðåííÿ 
íîâ³òí³õ àíàë³òè÷íèõ ñèñòåì (á³î- òà õåìîñåí-
ñîð³â) íà îñíîâ³ ð³çíîìàí³òíèõ åëåêòðîõ³ì³÷-
íèõ ïåðåòâîðþâà÷³â òà á³îëîã³÷íîãî ìàòåð³àëó 
àáî á³îì³ì³ê³â ñèíòåòè÷íîãî ïîõîäæåííÿ. Íàé-
âàãîì³ø³ ðåçóëüòàòè îòðèìàíî ïðè ðîçðîáö³ 
ñåíñîð³â äëÿ ìåäè÷íî¿ ä³àãíîñòèêè, ïîòðåá á³î-
òåõíîëîã³¿, õàð÷îâî¿ ïðîìèñëîâîñò³ òà îõîðîíè 

ÀÊÀÄÅÌ²Ê ÍÀÖ²ÎÍÀËÜÍÎ¯ ÀÊÀÄÅÌ²¯ ÍÀÓÊ ÓÊÐÀ¯ÍÈ 
ªËÜÑÜÊÀ ÃÀÍÍÀ ÂÀËÅÍÒÈÍ²ÂÍÀ 

(ÄÎ 70-Ð²××ß Â²Ä ÄÍß ÍÀÐÎÄÆÅÍÍß) 
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äîâê³ëëÿ. Âèçíàííÿì ïð³îðèòåòíîñò³ òà âàæëè-
âîñò³ äîñÿãíåíü ó ãàëóç³ á³îñåíñîðíî¿ òåõíîëîã³¿ 
ìîæíà ââàæàòè äåê³ëüêà ì³æíàðîäíèõ ãðàíò³â 
ç ö³º¿ òåìàòèêè, ò³ñíà êîîïåðàö³ÿ ç ïðîâ³äíèìè 
íàóêîâöÿìè ßïîí³¿, Ôðàíö³¿, Í³ìå÷÷èíè, Âå-
ëèêî¿ Áðèòàí³¿ òà ²òàë³¿, ÷èñëåíí³ äîïîâ³ä³ íà 
íàóêîâèõ ôîðóìàõ, à òàêîæ çàëó÷åííÿ äî ðîáî-
òè ÷ëåíîì îðãàí³çàö³éíèõ òà íàóêîâèõ êîì³òå-
ò³â ì³æíàðîäíèõ ôîðóì³â. 

Ãàííà Âàëåíòèí³âíà ªëüñüêà — ãîëîâà ñïåö³-
àë³çîâàíî¿ Â÷åíî¿ ðàäè ³ç çàõèñòó êàíäèäàòñüêèõ 
òà äîêòîðñüêèõ äèñåðòàö³é, â³öå-ïðåçèäåíò 
Óêðà¿íñüêîãî á³îõ³ì³÷íîãî òîâàðèñòâà, ÷ëåí 
Êîì³ñ³¿ ç ïèòàíü ïîäàëüøîãî ï³äâèùåííÿ 
åôåêòèâíîñò³ ä³ÿëüíîñò³ ÍÀÍ Óêðà¿íè, êåð³â-
íèê íàóêîâî-òåõí³÷íî¿ ïðîãðàìè ÍÀÍ Óêðà¿íè 
«Ñåíñîðí³ ñèñòåìè äëÿ ìåäèêî-åêîëîã³÷íèõ 
òà ïðîìèñëîâî-òåõíîëîã³÷íèõ ïîòðåá», ãîëî-
âà ãðóïè íàóêîâî-îðãàí³çàö³éíîãî ñóïðîâîäó 
êîìïëåêñíî¿ ïðîãðàìè ÍÀÍ Óêðà¿íè «Ôóíäà-
ìåíòàëüí³ îñíîâè ìîëåêóëÿðíèõ òà êë³òèííèõ 
á³îòåõíîëîã³é»; ãîëîâíèé ðåäàêòîð æóðíàëó 
«Biopolymers and cell», ÷ëåí ðåäàêö³éíî¿ êîëåã³¿ 
íàóêîâèõ æóðíàë³â «Ukrainica Bioorganica Acta» 
òà «Â³ñíèê Óêðà¿íñüêîãî òîâàðèñòâà ãåíåòèê³â ³ 
ñåëåêö³îíåð³â», ÷ëåí ðåäàêö³éíî¿ ðàäè íàóêî-
âèõ æóðíàë³â «Óêðà¿íñüêèé á³îõ³ì³÷íèé æóð-
íàë» òà «Á³îòåõíîëîã³ÿ». Âîíà òàêîæ º ÷ëåíîì 
ðåäêîëåã³¿ íàøîãî æóðíàëó ³ çà ¿¿ ³í³ö³àòèâîþ ³ 
ï³äòðèìêîþ â³í áóâ âêëþ÷åíèé äî ñïèñêó ôà-
õîâèõ âèäàíü ÂÀÊ Óêðà¿íè ïî á³îëîã³÷íèõ íà-
óêàõ. 

Òâîð÷èé äîðîáîê Ãàííè ªëüñüêî¿ — ïîíàä 
350 íàóêîâèõ ïðàöü, âêëþ÷àþ÷è íàóêîâå â³ä-
êðèòòÿ, 6 ìîíîãðàô³é, 10 àâòîðñüêèõ ñâ³äîöòâ 
íà âèíàõîäè òà ïàòåíò³â. 1986 ð. çà öèêë ðîá³ò 
ç³ ñòðóêòóðíî-ôóíêö³îíàëüíèõ îñîáëèâîñòåé 
òðàíñïîðòíèõ ðèáîíóêëå¿íîâèõ êèñëîò (òÐÍÊ) 
òà àì³íîàöèë-òÐÍÊ ñèíòåòàç (ÀÐÑàç) òâàðèí-

íîãî ïîõîäæåííÿ Ã. Â. ªëüñüê³é ç³ ñï³âàâòîðà-
ìè ïðèñóäæåíî Äåðæàâíó ïðåì³þ Óêðà¿íñüêî¿ 
ÐÑÐ ó ãàëóç³ íàóêè òà òåõí³êè. 

Âåëèêó ðîáîòó Ã. Â. ªëüñüêà âèêîíóº â ãà-
ëóç³ ï³äãîòîâêè íàóêîâèõ êàäð³â. Ï³ä ¿¿ íàóêî-
âèì êåð³âíèöòâîì ï³äãîòîâëåíî 26 êàíäèäàò³â 
òà 5 äîêòîð³â á³îëîã³÷íèõ íàóê çà ñïåö³àëüí³ñ-
òþ «Ìîëåêóëÿðíà á³îëîã³ÿ» òà «Á³îòåõíîëîã³ÿ». 
Ïðîôåñîð Ãàííà ªëüñüêà — «Â³äì³ííèê îñâ³òè 
Óêðà¿íè». 

Ïðîôåñ³éí³ â³äçíàêè Ãàííè Âàëåíòèí³âíè: 
1976 Ïðåì³ÿ ÍÀÍ Óêðà¿íè ³ì. Î. Â. Ïàëëàä³íà, 
1982 — Ãðàìîòà Ïðåçèä³¿ Âåðõîâíî¿ Ðàäè ÓÐÑÐ, 
1986 — Äåðæàâíà ïðåì³ÿ Óêðà¿íñüêî¿ ÐÑÐ ó ãà-
ëóç³ íàóêè ³ òåõí³êè, 1989 — Äèïëîì íà â³äêðèò-
òÿ ó Äåðæàâíîìó Êîì³òåò³ ó ñïðàâàõ â³äêðèòò³â 
òà âèíàõîä³â ÑÐÑÐ , 1998 — Çàñëóæåíèé ä³ÿ÷ 
íàóêè ³ òåõí³êè Óêðà¿íè, 2003 — Ìåäàëü «Â 
ïàì'ÿòü ïðî 1500-ð³÷÷ÿ Êèºâà», 2003 — «Çíàê 
Ïîøàíè» Êè¿âñüêîãî ì³ñüêîãî ãîëîâè, 2004 — 
Ïî÷åñíà Ãðàìîòà Âåðõîâíî¿ Ðàäè Óêðà¿íè, 
2004 — Çíàê «Â³äì³ííèê îñâ³òè Óêðà¿íè» (Ì³-
í³ñòåðñòâî îñâ³òè ³ íàóêè Óêðà¿íè), 2005 — Çî-
ëîòà Ìåäàëü Óêðà¿íñüêî¿ ôåäåðàö³¿ â÷åíèõ, 
2006 — Ëàóðåàò äåñÿòî¿ çàãàëüíîíàö³îíàëüíî¿ 
ïðîãðàìè «Ëþäèíà ðîêó» â íîì³íàö³¿ «Â÷åíèé 
ðîêó», 2008 — Îðäåí êíÿãèí³ Îëüãè III ñòóïå-
íÿ, 2009 — Â³äçíàêà «European Quality Award» 
òà äèïëîì ªâðîïåéñüêî¿ Á³çíåñ Àñàìáëå¿. 

Ç ïðèºìí³ñòþ õî÷åòüñÿ â³äçíà÷èòè íàøó 
ïë³äíó ñï³âïðàöþ óí³âåðñèòåòó ç ³íñòèòóòîì, 
ÿêèé î÷îëþº øàíîâíà Ãàííà Âàëåíòèí³âíà, çî-
êðåìà ó ñòâîðåíí³ á³îñåíñîð³â ³ ³íòåëåêòóàëüíèõ 
ñèñòåì ³ ó ðîáîò³ â ðåäêîëåã³¿ íàøîãî æóðíàëó. 

Òîæ â³òàºìî Âàñ, âåëüìèøàíîâíà Ãàííî Âà-
ëåíòèí³âíî, ³ç ñëàâíèì Þâ³ëåºì ³ çè÷èìî Âàì 
äîáðà, çäîðîâ’ÿ, ùàñòÿ, ëþáîâ³ ³ ïîäàëüøèõ íà-
óêîâèõ çâåðøåíü! 

Ðåäêîëåã³ÿ 
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22 æîâòíÿ 2010 ð. âèïîâíèëîñÿ 70 ðîê³â ç 
äíÿ íàðîäæåííÿ ÷ëåíà-êîðåñïîíäåíòà ÍÀÍÓ, 
äîêòîðà ô³çèêî-ìàòåìàòè÷íèõ íàóê, ïðîôåñî-
ðà, çàâ³äóâà÷à â³ää³ëîì ô³çèêè ìàãí³òíèõ ÿâèù 
²íñòèòóòó ô³çèêè ÍÀÍ Óêðà¿íè Ñåðã³ÿ Ìèõàé-
ëîâè÷à Ðÿá÷åíêà. Ñ. Ì. Ðÿá÷åíêî ðîçïî÷àâ 
ñâîþ íàóêîâó ä³ÿëüí³ñòü â ²Ô ÍÀÍ Óêðà¿íè ç 
íàâ÷àííÿ â àñï³ðàíòóð³ ï³ä êåð³âíèöòâîì àêà-
äåì³êà ÍÀÍ Óêðà¿íè À. Ô. Ïðèõîòüêà, êóäè 
â³í ïîñòóïèâ ó 1963 ðîö³ ï³ñëÿ çàê³í÷åííÿ Äí³-
ïðîïåòðîâñüêîãî äåðæàâíîãî óí³âåðñèòåòó. Â³í 
áàãàòî êîíòàêòóâàâ ç ÷ëåíîì-êîðåñïîíäåíòîì 
ÍÀÍ Óêðà¿íè Ì. Ô. Äåéãåíèì , ÿêèé ó ò³ ðîêè 
ñòâîðþâàâ ñâîþ íàóêîâó øêîëó ç äîñë³äæåíü 
ÅÏÐ ³ ðàä³îñïåêòðîñêîï³¿ âçàãàë³, ³ ç éîãî 
ñï³âðîá³òíèêàìè. Âíàñë³äîê òàêî¿ ñï³âïðà-
ö³ ó íàóêîâîìó ñòàíîâëåíí³ Ñ. Ì. Ðÿá÷åíêà 
ïîºäíàëèñÿ ïåâí³ ðèñè íàóêîâèõ øê³ë àêàä. 
À. Ô. Ïðèõîòüêà ³ ÷ë. — êîð. Ì. Ô. Äåéãå-
íà. Â 1968 ð. Ñ. Ì. Ðÿá÷åíêî çàõèñòèâ êàí-
äèäàòñüêó äèñåðòàö³þ íà òåìó «Äîñë³äæåííÿ 
ñï³í-ñï³íîâèõ âçàºìîä³é ó êðèñòàëàõ ìåòîäîì 
ïàðàìàãí³òíîãî ðåçîíàíñó», ÿêà ì³ñòèëà åêñ-
ïåðèìåíòàëüí³ äîñë³äæåííÿ ôîðìè ë³í³é ÅÏÐ, 
îáóìîâëåíî¿ ñï³í-ñï³íîâèìè âçàºìîä³ÿìè â 
êðèñòàëàõ ³ ¿õ òåîðåòè÷íó îáðîáêó. 

Â ïåð³îä 1967–1990 ðð. íèì ³ ãðóïîþ ñï³â-
ðîá³òíèê³â ï³ä éîãî êåð³âíèöòâîì (À. Ô. Ëî-
çåíêî, Ô. Â. Áðàã³í, Ä. Ë. Ëèôàð, À. Â. Áîíäàð, 
Ï. Î. Òðîöåíêî, Â. ª. Ãîí÷àðóê òà ³í.), áóâ âè-
êîíàíèé øèðîêèé öèêë ðîá³ò, ïðèñâÿ÷åíèé 
âëàñòèâîñòÿì êâàç³äâîâèì³ðíèõ êðèñòàë³â, äî-
ñë³äæóâàíèõ ìåòîäàìè ìàãí³òíîãî ðåçîíàíñó 
(ÅÏÐ, ßÊÐ, ßÌÐ, ÀÔÌÐ). Áóëî âèÿâëåíî âíå-
ñîê çãèííèõ êîëèâàíü òàêèõ êðèñòàë³â ó ïàðà-
ìàãí³òíó òà ÿäåðíó ñï³í-ãðàòêîâó ðåëàêñàö³þ, 
îñîáëèâîñò³ êðèòè÷íèõ ÿâèù ïðè ìàãí³òíîìó 
âïîðÿäêóâàíí³ íèçüêîâèì³ðíèõ ìàãíåòèê³â òà 
¿õ ïðîÿâ ó ìàãí³òîðåçîíàíñíèõ ñïåêòðàõ, äî-
ñë³äæåíî àíòèôåðîìàãí³òíèé ðåçîíàíñ ó øàðó-
âàòèõ ëåãêîïëîùèííèõ àíòèôåðîìàãíåòèêàõ ³ 
âèÿâëåíî îñîáëèâîñò³ ìàãí³òîïðóæíèõ ÿâèù â 
íèõ. Íà îñíîâ³ çíà÷íî¿ ÷àñòèíè öèõ äîñë³äæåíü 
Ñ. Ì. Ðÿá÷åíêî çàõèñòèâ ó 1978 ð. äîêòîðñüêó 
äèñåðòàö³þ «Ìàãí³òíèé ðåçîíàíñ êâàç³äâîâè-
ì³ðíèõ êðèñòàë³â». Äîñë³äæåííÿ ç öüîãî öèêëó 
óâ³éøëè äî ðîá³ò çà ÿê³ â 1991 ð. â ãðóï³ ñï³âàâ-
òîð³â Ñ. Ì. Ðÿá÷åíêó áóëà ïðèñóäæåíà Äåð-
æïðåì³ÿ Óêðà¿íè. Ïåâí³ àñïåêòè ö³º¿ òåìàòèêè 
çàëèøàþòüñÿ àêòóàëüíèìè òà ïðèâåðòàþòü óâà-
ãó Ñ. Ì. Ðÿá÷åíêà ³ çàðàç. Ñåðåä ðîá³ò öüîãî íà-
ïðÿìó ñë³ä â³äçíà÷èòè òåîðåòè÷íó ðîáîòó, âèêî-
íàíó ó 1985 ð. ñï³ëüíî ç àêàä. Â. Ã. Áàð’ÿõòàðîì 
³ àêàä. ÍÀÍ Óêðà¿íè Â. Ì. Ëîêòºâèì, â ÿê³é 
áóëî âèÿâëåíî çì³íè çãèííî¿ æîðñòêîñò³ íèçü-
êîâèì³ðíèõ ìàãí³òíèõ êðèñòàë³â. Äî âàæëèâèõ 
ðåçóëüòàò³â îòðèìàíèõ ó 90-ò³ ðîêè (ñï³ëüíî ç 
ê.ô.-ì.í. À. Ô. Ëîçåíêî ³ ³íøèìè) ñë³ä â³äíå-
ñòè âèÿâëåíó ìàãí³òîïðóæíó ïðèðîäó àíòèôå-
ðîìàãí³òíèõ äîìåí³â ó ëåãêîïëîùèííèõ øàðó-
âàòèõ àíòèôåðîìàãíåòèêàõ òà ïîÿñíåííÿ íà ö³é 
îñíîâ³ àíîìàëüíî ñèëüíî¿ âèìóøåíî¿ ìàãí³òî-
ñòðèêö³¿ öèõ ñïîëóê ó â³äíîñíî íåâåëèêèõ çî-
âí³øí³õ ïîëÿõ. 

Îêðåìèé öèêë ðîá³ò 80-õ ðîê³â áóâ ïðèñâÿ-
÷åíèé ìàãí³òîðåçîíàíñíèì äîñë³äæåííÿì íå-
ñï³âðîçì³ðíèõ ôàç, ùî âèíèêàþòü çà ïåâíèõ 
óìîâ â êðèñòàëàõ ç ñòðóêòóðíèìè ôàçîâèìè ïå-
ðåõîäàìè, çîêðåìà ñåãíåòîåëåêòðè÷íîãî ³ ñåã-
íåòîåëàñòè÷íîãî òèï³â. Áóëè ç’ÿñîâàí³ ïðîÿâè 
íåñï³âðîçì³ðíîñò³ ó ñïåêòðàõ ßÊÐ ³ ßÌÐ, âèÿâ-
ëåíî âíåñîê ó ÿäåðíó ñï³í-ãðàòêîâó ðåëàêñàö³þ 
îñîáëèâèõ çáóäæåíü — «ôàçîí³â», ïðèòàìàí-

×ËÅÍ-ÊÎÐÅÑÏÎÍÄÅÍÒ ÍÀÖ²ÎÍÀËÜÍÎ¯ ÀÊÀÄÅÌ²¯ ÍÀÓÊ ÓÊÐÀ¯ÍÈ 
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íèõ íåñï³âðîçì³ðíèì ñòðóêòóðàì. Äîñë³äæóâà-
ëèñÿ ñòðóêòóðí³ ôàçîâ³ ïåðåõîäè â êðèñòàëàõ òà 
¿õ âïëèâ íà ô³çè÷í³ âëàñòèâîñò³ ñïîëóê. 

Â 1976–77 ðð. Ñ. Ì. Ðÿá÷åíêîì ³ç ñï³âàâòî-
ðàìè áóëî âïåðøå âèÿâëåíî ³ ïîÿñíåíî, ÿê íà-
ñë³äîê íîñ³é-³îííî¿ îáì³ííî¿ âçàºìîä³¿, ÿâèùå 
ã³ãàíòñüêîãî ñï³íîâîãî ðîçùåïëåííÿ åëåêòðî-
ííèõ åíåðãåòè÷íèõ çîí ó ìàãí³òîçì³øàíèõ (íà-
ï³âìàãí³òíèõ) íàï³âïðîâ³äíèêàõ òà ã³ãàíòñüêå 
ñï³íîâå ðîçùåïëåííÿ åêñèòîííèõ ñïåêòðàëü-
íèõ ë³í³é ó öèõ ñïîëóêàõ. Öåé ðåçóëüòàò âàðòèé 
îñîáëèâîãî â³äçíà÷åííÿ, áî éîãî íàñë³äêè, ðà-
çîì ç äîñë³äæåííÿìè ³íøèõ àâòîð³â, ïðèçâåëè 
äî óòâîðåííÿ øèðîêîãî íàïðÿìêó íà ìåæ³ ô³çè-
êè íàï³âïðîâ³äíèê³â ³ ô³çèêè ìàãí³òíèõ ÿâèù, 
ïðèñâÿ÷åíîãî îïòè÷íèì, ìàãí³òîîïòè÷íèì, 
òðàíñïîðòíèì òà ³í. ÿâèùàì ó ìàãí³òîçì³øàíèõ 
íàï³âïðîâ³äíèêàõ, ùî âåäóòüñÿ â ëàáîðàòîð³ÿõ 
áàãàòüîõ êðà¿í ñâ³òó. Íîâå äèõàííÿ ö³é òåìàòè-
ö³ ó îñòàíí³ ðîêè (âæå ó ÕÕ² — ìó ñòîë³òò³) íà-
äàëè ïåðñïåêòèâè «ñï³íòðîí³êè» — ñòâîðåííÿ 
íàï³âïðîâ³äíèêîâèõ íàíîïðèëàä³â, äå êîíòð-
îëüîâàíèì ïàðàìåòðîì, çì³íà ÿêîãî çàáåçïå÷óº 
ôóíêö³îíàëüí³ çàñòîñóâàííÿ ïðèñòðîþ, º íå çà-
ðÿäîâèé, à ñï³íîâèé ñòàí ïåâíî¿ êîì³ðêè. 

Â åêñïåðèìåíòàëüíèõ òà òåîðåòè÷íèõ äî-
ñë³äæåííÿõ ç öüîãî íàïðÿìêó, ïðîâåäåíèõ 
Ñ. Ì. Ðÿá÷åíêîì ñï³ëüíî ç Þ. Ã. Ñåìåíîâèì, 
À. Â. Êîìàðîâèì, Î. Â. Òåðëåöüêèì, áóëè âè-
çíà÷åí³ ïàðàìåòðè íîñ³é-³îííî¿ îáì³ííî¿ âçà-
ºìîä³¿ äëÿ áàãàòüîõ êðèñòàë³â (êóá³÷íèõ ³ ãåê-
ñàãîíàëüíèõ) íà áàç³ ñïîëóê À2

1-x 
Me

x
Â6 (äå 

Me- ³îíè Mn, Fe, ð³äøå Co), äîñë³äæåíî âïëèâ 
ôëóêòóàö³é ñêëàäó òâåðäèõ ðîç÷èí³â íà ôîðìó 
åêñèòîííèõ ñïåêòð³â, ç`ÿñîâàí³ ïèòàííÿ äè-
íàì³÷íî¿ âçàºìîä³¿ ñï³íîâèõ ï³äñèñòåì â³ëü-
íèõ íîñ³¿â çàðÿäó ³ ëîêàë³çîâàíèõ ìàãí³òíèõ 
ìîìåíò³â äîì³øêîâèõ ³îí³â, òîùî. Ñï³ëüíî ç 
Þ. Ã. Ñåìåíîâèì ðîçãëÿíóò³ òåîðåòè÷í³ ï³ä-
ñòàâè òà åêñïåðèìåíòàëüí³ ïðîÿâè óòâîðåííÿ â 
öèõ êðèñòàëàõ â³ëüíèõ òà çâ`ÿçàíèõ ìàãí³òíèõ 
ïîëÿðîí³â. Â ðîáîò³ Ñ. Ì. Ðÿá÷åíêà ç ïðîô. 
Å. À. Ïàøèöüêèì (1979 ð.) áóëî âïåðøå ïå-
ðåäáà÷åíå ³íäóêîâàíå íîñ³ÿìè ñòðóìó ôåðî-
ìàãí³òíå âïîðÿäêóâàííÿ íàï³âìàãí³òíèõ íà-
ï³âïðîâ³äíèê³â. Çàðàç öå âïîðÿäêóâàííÿ, ÿêå ó 
À²²²MnBV ìàº ì³ñöå ïðè äîñòàòíüî âèñîêèõ òåì-
ïåðàòóðàõ, ïðèâåðòàº âåëèêó óâàãó äîñë³äíèê³â 
ó áàãàòüîõ êðà¿íàõ (ßïîí³ÿ, ÑØÀ, Í³ìå÷÷èíà, 
Ôðàíö³ÿ, Ïîëüùà, Ðîñ³ÿ òà ³í.), ÿê ïåðñïåê-
òèâíå äëÿ ñï³íòðîí³÷íèõ çàñòîñóâàíü. Äîñë³-
äæåííÿ Ñ. Ì. Ðÿá÷åíêà â öüîìó íàïðÿìêó ïðî-

äîâæóþòüñÿ ³ çàðàç. Ç ïî÷àòêó 90-õ ðîê³â öåíòð 
óâàãè â íèõ ïåðåì³ñòèâñÿ íà íàï³âïðîâ³äíèêîâ³ 
êâàíòîâîðîçì³ðí³ íàíîñòðóêòóðè, ñòâîðåí³ ç 
âèêîðèñòàííÿì íàï³âìàãí³òíèõ íàï³âïðîâ³ä-
íèê³â. Äîñë³äæåííÿ âêëþ÷àþòü ì³æíàðîä-
íå íàóêîâå ñï³âðîá³òíèöòâî ç â÷åíèìè Ðîñ³¿, 
Ïîëüù³, ÔÐÍ, Ôðàíö³¿. Ïðîÿâîì öüîãî ñï³â-
ðîá³òíèöòâà ³ âèçíàííÿ ð³âíÿ ðîá³ò º 3 ãðàíòè 
INTAS, ùî áóëè âèãðàí³ ç ö³º¿ ïðîáëåìàòèêè. 
Çðîáëåíî âíåñîê â ñïîñòåðåæåííÿ ³ ïîÿñíåí-
íÿ åôåêòó «ïàðàìàãí³òíîãî ï³äñèëåííÿ» ã³-
ãàíòñüêîãî ñï³íîâîãî ðîçùåïëåííÿ åêñèòîí-
íèõ ë³í³é ó íåìàãí³òíèõ êâàíòîâèõ ÿìàõ (Êß) 
ç íàï³âìàãí³òíèìè áàð’ºðàìè; ñïîñòåðåæåíî ³ 
ïîÿñíåíî äîäàòêîâ³ åêñèòîíí³ ïåðåõîäè â àñè-
ìåòðè÷íèõ Êß, ç’ÿñîâàíî ìåõàí³çìè ïåðåäà÷³ 
åíåðã³¿ äî ñï³íîâî¿ ï³äñèñòåìè ìàãí³òíèõ ³îí³â 
÷åðåç âçàºìîä³þ ç äâîâèì³ðíèì åëåêòðîííèì 
ãàçîì, ùî ñòâîðþºòüñÿ ó Êß; ðîçâèíóò³ óÿâ-
ëåííÿ ïðî ïðèðîäó ïîëÿðèçàö³éíî¿ àí³çîòðîï³¿ 
åêñèòîííî¿ ëþì³íåñöåíö³¿, âèïðîì³íþâàíî¿ 
íîðìàëüíî äî Êß, òîùî. 

Íàïðèê³íö³ 80-õ ðîê³â äî òåìàòèêè ðîá³ò 
Ñ. Ì. Ðÿá÷åíêà äîäàëèñÿ äîñë³äæåííÿ ìàãí³ò-
íèõ ³ ìàãí³òîðåçîíàíñíèõ âëàñòèâîñòåé âè-
ñîêîòåìïåðàòóðíèõ íàäïðîâ³äíèê³â (ÂÒÍÏ). 
Çîêðåìà, áóëî âñòàíîâëåíî ñòóïåíåâó (à íå 
åêñïîíåíö³éíó) òåìïåðàòóðíó çàëåæí³ñòü ÷àñó 
ñï³í-ãðàòêîâî¿ ðåëàêñàö³¿ ÿäåð ì³ä³ ïðè Ò<T

c
, 

ùî ïîò³ì çíàéøëî ïîÿñíåííÿ ÿê ïðîÿâ D-òèïó 
ñïàðþâàííÿ íîñ³¿â ó ÂÒÍÏ, ïðîâåäåí³ äîñë³-
äæåííÿ âïëèâó äåôåêò³â íà ÂÒÍÏ, âèÿâëåí³ 
ïðîÿâè ó ÿäåðí³é ñï³íîâ³é ëóí³ çàõîïëåííÿ ìàã-
í³òíîãî ïîòîêó âèõîðàìè, òîùî. Íàïðèê³íö³ 
90-õ ðîê³â ç ö³º¿ ïðîáëåìàòèêè áóëî âèãðàíî 
ãðàíò CRDF. Ïðîâåäåí³ äîñë³äæåííÿ òåìïåðà-
òóðíèõ, êóòîâèõ òà ìàãí³òîïîëüîâèõ çàëåæíîñ-
òåé ãóñòèíè êðèòè÷íîãî ñòðóìó ó åï³òàêñ³éíèõ 
ÂÒÍÏ íàíîïë³âêàõ (òîâùèíè 30–300 íì) ç 
ìîçà¿÷íî áëîêîâîþ ñòðóêòóðîþ ³ ìàëîêóòîâè-
ìè ìåæàìè ðîçä³ëó áëîê³â. Â ðåçóëüòàò³ íàäàíî 
ïîÿñíåííÿ ïðè÷èíè, ÷îìó ãóñòèíà êðèòè÷íîãî 
ñòðóìó ó òàêèõ ïë³âêàõ ñÿãàº çíà÷åíü, ÿê³ íà äâà 
ïîðÿäêè ïåðåâèùóþòü öåé æå æ ïàðàìåòð äëÿ 
ìîíîêðèñòàë³â. Ïîÿñíåííÿ äàíî íà îñíîâ³ ìî-
äåë³ ï³íí³íãó âèõîð³â Àáðèêîñîâà íîðìàëüíèìè 
äî ïë³âêè äèñëîêàö³ÿìè, ùî óòâîðþþòü äèñ-
ëîêàö³éí³ ñò³íêè ó ìàëîêóòîâèõ ìåæàõ ïîä³ëó 
áëîê³â, ÿêà áóëà çàïðîïîíîâàíà ïðîô. Å. À. Ïà-
øèöüêèì ³ ðîçâèíóòà ñï³ëüíî ç íèì â³äïîâ³äíî 
äî ïðîâåäåíèõ åêñïåðèìåíò³â. Ïîáóäîâàíà ö³-
ë³ñíà ìîäåëü òåìïåðàòóðíèõ, êóòîâèõ ³ ïîëüî-
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âèõ çàëåæíîñòåé êðèòè÷íîãî ñòðóìó, çâ’ÿçàíà ç 
ïàðàìåòðàìè áëîêîâî¿ íàíîñòðóêòóðè. 

Ç ïî÷àòêó 2000-õ ðîê³â Ñ. Ì. Ðÿá÷åíêî âêëþ-
÷àºòüñÿ òàêîæ äî äîñë³äæåíü íàíîðîçì³ðíèõ 
ôåðîìàãí³òíèõ ÷àñòèòíîê ³ ñòðóêòóð íà ¿õ îñíî-
â³. Ó öüîìó íàïðÿì³ çà éîãî ó÷àñò³ âèêîíàíî âå-
ëèêèé îáñÿã äîñë³äæåíü íàíîïîðîøê³â ìàíãà-
í³ò³â, ìàãí³òîñòàòè÷íèõ, ìàãí³òîòðàíñïîðòíèõ 
³ ìàãí³òîðåçîíàíñíèõ äîñë³äæåíü íàíîãðàíó-
ëÿðíèõ ïë³âîê, áàãàòîøàðîâèõ ìàãí³òíèõ íà-
íîñòðóêòóð, îòðèìàí³ íîâ³ ô³çè÷í³ ðåçóëüòàòè 
ç ïèòàíü ïðîÿâ³â ì³æ÷àñòèíêîâî¿ âçàºìîä³¿ ó 
òàêèõ ñòðóêòóðàõ, îñîáëèâîñòåé ìàãí³òîîïîðó â 
íèõ. òîùî. Çàðàç öåé íàïðÿìîê äîñë³äæåíü ñòàâ 
îäíèì ³ç ãîëîâíèõ ó íàóêîâ³é ðîáîò³ î÷îëþâà-
íîãî Ðÿá÷åíêîì â³ää³ëó â ²Ô ÍÀÍ Óêðà¿íè. 

Â 90-õ ðîêàõ ìèíóëîãî ñòîë³òòÿ Ñ. Ì. Ðÿá÷åí-
êî âêëþ÷èâñÿ ùå é â íàóêîçíàâ÷³ äîñë³äæåííÿ 
äëÿ ôîðìóâàííÿ íàóêîâî-òåõí³÷íî¿ ïîë³òèêè, 
îáãðóíòóâàííÿ ðîë³, ì³ñöÿ ³ ôîðì îðãàí³çàö³¿ 
íàóêè â Óêðà¿í³ çà óìîâ ãðîìàäÿíñüêîãî ñóñ-
ï³ëüñòâà. ¯õ ðåçóëüòàòè â³äáèò³ ó ïóáë³êàö³ÿõ ó 
â³äïîâ³äíèõ âèäàííÿõ, â ð³çíèõ äîïîâ³äíèõ, ó 
äîïîâ³äÿõ íà êîíôåðåíö³ÿõ ªâðîïåéñüêîãî ô³-
çè÷íîãî òîâàðèñòâà, òîùî. 

Ñ. Ì. Ðÿá÷åíêîì, ðàçîì ³ç ñï³âàâòîðàìè, 
îïóáë³êîâàíî á³ëüøå 170 ðîá³ò, â òîìó ÷èñë³ ó 
òàêèõ ïðåñòèæíèõ íàóêîâèõ æóðíàëàõ ÿê Ïèñü-
ìà â ÆÅÒÔ, ÆÅÒÔ, Phys.Rev.B, J.Appl.Physics, 
Solid State Commun., Physica E:Low-dimention. 
syst. and nanostruct., Physica C: Superconductivity 
òà ³í. Ö³êàâ³ ðîáîòè íàäðóêîâàí³ ³ â óêðà¿íñüêèõ 
æóðíàëàõ ÓÔÆ, ÔÍÒ. Ñ. Ì. Ðÿá÷åíêî íåî-
äíîðàçîâî âèñòóïàâ ç çàïðîøåíèìè äîïîâ³ä-
ÿìè íà âñåñîþçíèõ, óêðà¿íñüêèõ ³ ì³æíàðîä-
íèõ êîíôåðåíö³ÿõ ³ øêîëàõ, âõîäèâ äî ñêëàäó 
¿õ îðãêîì³òåò³â, çîêðåìà: Óêðà¿íñüê³ íàóêîâ³ 
êîíôåðåíö³¿ ç ô³çèêè íàï³âïðîâ³äíèê³â, äâ³ ç 
íèõ ïðîâîäèëèñÿ íà áàç³ íàøîãî óí³âåðñèòåòó, 
XXYIII Int. school & conf. on Semicond. Phys. 
Jaszowiec’99, Poland; EPS-11 «Trends in Physics», 
6–10 September 1999, London; Europ. Magnet. 
Material. & Applicat. Conf., June 7–10, 2000, 
Kyiv, Ukraine; NATO AWR «Opt. Propert. of 2D 
Systems with Interacting Electrons», St. Petersburg, 
Russia, 13–16.06. 2002, Spintech-5, Krakow-2009 
Poland òà ³í. 

Ïîðÿä ç íàóêîâîþ ðîáîòîþ Ñ. Ì. Ðÿá÷åíêî 
áðàâ ³ áåðå ó÷àñòü ó íàóêîâî-îðãàí³çàö³éí³é òà 
ãðîìàäñüê³é ðîáîò³. Ó 70–80-ò³ ðîêè â³í â÷åíèé 
ñåêðåòàð ñåêö³¿ «Ìàãíåòèçì» íàóêîâî¿ ðàäè ÀÍ 
Óêðà¿íè ç ô³çèêè òâåðäîãî ò³ëà, ÷ëåí ö³º¿ ðàäè, 

çàðàç ¿¿ ãîëîâà. Ñåðã³é Ìèõàéëîâè÷ ÷ëåí íà-
óêîâî¿ ðàäè ÍÀÍ Óêðà¿íè ç ô³çèêè íàï³âïðî-
â³äíèê³â, áóâ ÷ëåíîì ðàä ç ðàä³îñïåêòðîñêîï³¿ 
³ ç ô³çèêè ìàãí³òíèõ ÿâèù ÀÍ ÑÐÑÐ. Â³í ÷ëåí 
ðåäêîëåã³¿ Óêðà¿íñüêîãî ô³çè÷íîãî æóðíàëó, 
æóðíàë³â «Íàóêà ³ íàóêîçíàâñòâî», «Íàóêà ³í-
íîâàö³¿», à òàêîæ íàøîãî æóðíàëó, áóâ ÷ëåíîì 
Êîíñóëüòàö³éíî¿ ðàäè æóðíàëó «Ô³çèêà íèçüêèõ 
òåìïåðàòóð», îäíèì ç ðåäàêòîð³â Centr. Europ. J. 
Phys., º ðåöåíçåíòîì ó áàãàòüîõ ô³çè÷íèõ æóð-
íàëàõ, ÿê â³ò÷èçíÿíèõ, òàê ³ çàðóá³æíèõ. Íåî-
äíîðàçîâî çàïðîøóâàâñÿ äî ó÷àñò³ ó îðã-, àáî 
ïðîãðàìíèõ êîì³òåòàõ íàóêîâèõ êîíôåðåíö³é. 
Ó 1997–2001 ðð. áóâ Ïðåçèäåíòîì Óêðà¿íñüêîãî 
ô³çè÷íîãî òîâàðèñòâà. 

Â 1989 ð. Ñ. Ì. Ðÿá÷åíêî áóâ âèñóíóòèé êî-
ëåêòèâîì ²Ô ÍÀÍ Óêðà¿íè êàíäèäàòîì ó íàðîä-
í³ äåïóòàòè ÑÐÑÐ. Áóâ ÷ëåíîì Âåðõîâíî¿ Ðàäè 
ÑÐÑÐ, çàñòóïíèêîì ãîëîâè êîì³òåòó ÂÐ ÑÐÑÐ 
ç íàóêè ³ òåõíîëîã³é. Ó 1991 ðîö³ éîãî ïðèçíà-
÷åíî ãîëîâîþ Êîì³òåòó ç íàóêîâî-òåõí³÷íîãî 
ïðîãðåñó ïðè ÊÌ Óêðà¿íè, êîòðèé çãîäîì áóâ 
ïåðåòâîðåíèé ó Äåðæêîì³òåò Óêðà¿íè ç ïèòàíü 
íàóêè ³ òåõíîëîã³é. Â ñòðóêòóð³ Óðÿäó ÓÐÑÐ ïî-
ä³áíîãî îðãàíó íå áóëî, áî íàóêîâî-òåõí³÷íà 
ïîë³òèêà áóëà â ÑÐÑÐ ïðåðîãàòèâîþ ñîþçíî¿ 
âëàäè. Ñïèðàþ÷èñü íà íàóêîâó ãðîìàäñüê³ñòü 
Ñ. Ì. Ðÿá÷åíêî ñòâîðèâ íîâèé äëÿ Óêðà¿íè îð-
ãàí äåðæàâíî¿ âëàäè ³ ïðîâîäèâ ñòâîðåííÿ ³í-
øèõ îðãàí³â, ñòðóêòóð ³ ³íñòèòóö³é, íåîáõ³äíèõ 
äåðæàâ³ ç ðîçâèíåíîþ íàóêîþ, ðåàë³çîâóâàâ 
äåðæàâíó íàóêîâî-òåõí³÷íó ïîë³òèêó äî 1995 ð. 
Ï³ä ÷àñ ïåðåáóâàííÿ íà âèáîðíèõ òà äåðæàâíèõ 
ïîñàäàõ â³í ó ì³ðó ìîæëèâîãî ïðîäîâæóâàâ ôà-
õîâó íàóêîâó ðîáîòó, çàëèøàþ÷èñü êåð³âíèêîì 
ëàáîðàòîð³¿ ²Ô ÍÀÍ Óêðà¿íè íà ãðîìàäñüêèõ 
çàñàäàõ. 

Ç 80-õ ðîê³â ³ ïî ñüîãîäí³ Ñ.Ì Ðÿá÷åíêî 
ïðèä³ëÿº çíà÷íó óâàãó ï³äãîòîâö³ ô³õ³âö³â ³ íà-
óêîâèõ êàäð³â ³ ñóì³ùàº íàóêîâó ðîáîòó ³ç ÷è-
òàííÿì ëåêö³é íà ðàä³îô³çè÷íîìó ôàêóëüòåò³ 
Êè¿âñüêîãî óí³âåðñèòåòó ³ì. Òàðàñà Øåâ÷åíêà. 
Çàðàç, öå ñïåöêóðñ ç ìàãí³òíèõ ³ ñï³í-çàëåæíèõ 
âëàñòèâîñòåé òâåðäèõ ò³ë. Â³í ÷èòàâ òàêîæ êóð-
ñè ç ìàãí³òíèõ âëàñòèâîñòåé íàäïðîâ³äíèê³â, ç 
ìàãí³òíîãî ðåçîíàíñó. Ñåðã³é Ìèõàéëîâè÷ êå-
ðóº äèïëîìíèêàìè, àñï³ðàíòàìè, ïîøóêà÷àìè 
íàóêîâèõ ñòóïåí³â. Çàãàëîì ï³ä éîãî êåð³âíè-
öòâîì ï³äãîòîâàíî 9 êàíäèäàò³â òà 2 äîêòîðè 
ô³ç. — ìàò. íàóê. Ñ. Ì. Ðÿá÷åíêî º ñåðåä ³í³ö³-
àòîð³â ³ îäíèì ³ç çàñòóïíèê³â êåð³âíèêà Ñàðáå-
¿âñüêîãî çàãàëüíîô³çè÷íîãî ñåì³íàðó, ùî âæå 
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äàâíî ³ ðåãóëÿðíî âåäåòüñÿ â ²Ô ÍÀÍÓ. Çà ö³ 
ðîêè â³í íàáóâ ñòàòóñó çàãàëüíîì³ñüêîãî íàóêî-
âîãî ñåì³íàðó ç ô³çèêè, äå íå ð³äê³ñòü äîïîâ³äà-
÷³ ³ ç ³íøèõ ì³ñò ³ ç-çà êîðäîíó. 

Óçàãàëüíþþ÷è â³äçíà÷åí³ âèùå íàóêîâ³ çäî-
áóòêè ìîæíà ñòâåðäæóâàòè, ùî Ñ. Ì. Ðÿá÷åíêî 
çáàãàòèâ íàóêó äîñÿãíåííÿìè ñâ³òîâîãî ð³âíÿ, 
âèçíàíèìè â³ò÷èçíÿíîþ ³ ì³æíàðîäíîþ íàóêî-
âîþ ãðîìàäñüê³ñòþ. Éîãî ãðîìàäÿíñüêà ïîçèö³ÿ, 
íàóêîâà ³ íàóêîâî-îðãàí³çàö³éíà ä³ÿëüí³ñòü ìàº 

ïîçèòèâíèé âïëèâ íà ñòàí íàóêîâîãî ïîòåíö³àëó 
Óêðà¿íè, ðîçâèòîê ó í³é ô³çè÷íî¿ íàóêè. 

Ìè ïåðåêîíàí³, ùî Ñåðã³é Ìèõàéëîâè÷ ³ 
íàäàë³ áóäå òàê ñàìî ïë³äíî ïðàöþâàòè íà íà-
óêîâ³é íèâ³, çáåð³ãàþ÷è ïðè öüîìó àêòèâíó ãðî-
ìàäÿíñüêó ïîçèö³þ. 

Òîæ áàæàºìî Âàì, âåëüìèøàíîâíèé Ñåðã³þ 
Ìèõàéëîâè÷ó, äîáðîãî çäîðîâ’ÿ, ùàñòÿ, íàñíà-
ãè ³ íîâèõ íàóêîâèõ çäîáóòê³â! 

Ðåäêîëåã³ÿ 
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ÂÈÌÎÃÈ ÄÎ ÎÔÎÐÌËÅÍÍß ÑÒÀÒÅÉ Ó ÆÓÐÍÀË
²ÍÔÎÐÌÀÖ²ß ÄËß ÀÂÒÎÐ²Â

Æóðíàë “Ñåíñîðíà åëåêòðîí³êà ³ ì³êðîñèñ-
òåìí³ òåõíîëîã³¿” ïóáë³êóº ñòàòò³, êîðîòê³ ïîâ³-
äîìëåííÿ, ëèñòè äî Ðåäàêö³¿, à òàêîæ êîìåí-
òàð³, ùî ì³ñòÿòü ðåçóëüòàòè ôóíäàìåíòàëüíèõ 
³ ïðèêëàäíèõ äîñë³äæåíü, çà íàñòóïíèìè íà-
ïðÿìêàìè:

1. Ô³çè÷í³, õ³ì³÷í³ òà ³íø³ ÿâèùà, íà îñíîâ³ 
ÿêèõ ìîæóòü áóòè ñòâîðåí³ ñåíñîðè

2. Ïðîåêòóâàííÿ ³ ìàòåìàòè÷íå ìîäåëþâàí-
íÿ ñåíñîð³â

3. Ñåíñîðè ô³çè÷íèõ âåëè÷èí
4. Îïòè÷í³, îïòîåëåêòðîíí³ ³ ðàä³àö³éí³ ñåí-

ñîðè
5. Àêóñòîåëåêòðîíí³ ñåíñîðè
6. Õ³ì³÷í³ ñåíñîðè
7. Á³îñåíñîðè
8. Íàíîñåíñîðè (ô³çèêà, ìàòåð³àëè, òåõíî-

ëîã³ÿ)
9. Ìàòåð³àëè äëÿ ñåíñîð³â
10. Òåõíîëîã³ÿ âèðîáíèöòâà ñåíñîð³â
11. Ñåíñîðè òà ³íôîðìàö³éí³ ñèñòåìè
12. Ì³êðîñèñòåìí³ òà íàíî- òåõíîëîã³¿ (MST, 

L²GA-òåõíîëîã³ÿ, àêòþàòîðè òà ³í.)
13. Äåãðàäàö³ÿ, ìåòðîëîã³ÿ ³ ñåðòèô³êàö³ÿ 

ñåíñîð³â
Æóðíàë ïóáë³êóº òàêîæ çàìîâëåí³ îãëÿäè ç 

àêòóàëüíèõ ïèòàíü, ùî â³äïîâ³äàþòü éîãî òå-
ìàòèö³, ïîòî÷íó ³íôîðìàö³þ — õðîí³êó, ïåð-
ñîíàë³¿, ïëàòí³ ðåêëàìí³ ïîâ³äîìëåííÿ, îãîëî-
øåííÿ ùîäî êîíôåðåíö³é.

Îñíîâíèé òåêñò ñòàòò³ ïîâèíåí â³äïîâ³äàòè 
âèìîãàì Ïîñòàíîâè Ïðåçèä³¿ ÂÀÊ Óêðà¿íè â³ä 
15.01.2003 ð.  ¹ 7-05/1 (Áþëåòåíü ÂÀÊ Óêðà¿íè 
¹ 1, 2003 ð.) ³ áóòè ñòðóêòóðîâàíèì.

Ìàòåð³àëè, ùî íàäñèëàþòüñÿ äî Ðåäàêö³¿, 
ïîâèíí³ áóòè íàïèñàí³ ç ìàêñèìàëüíîþ ÿñ-
í³ñòþ ³ ÷³òê³ñòþ âèêëàäó òåêñòó. Ó ïîäàíîìó 
ðóêîïèñ³ ïîâèííà áóòè îá´ðóíòîâàíà àêòó-

àëüí³ñòü ðîçâ’ÿçóâàíî¿ çàäà÷³, ñôîðìóëüîâàíà 
ìåòà äîñë³äæåííÿ, ì³ñòèòèñÿ îðèã³íàëüíà ÷àñ-
òèíà ³ âèñíîâêè, ùî çàáåçïå÷óþòü ðîçóì³ííÿ 
ñóò³ îòðèìàíèõ ðåçóëüòàò³â ³ ¿õ íîâèçíó. Àâòîðè 
ïîâèíí³ óíèêàòè íåîá´ðóíòîâàíîãî ââåäåííÿ 
íîâèõ òåðì³í³â ³ âóçüêîïðîô³ëüíèõ æàðãîííèõ 
âèñëîâ³â.

Ðåäàêö³ÿ æóðíàëó ïðîñèòü àâòîð³â ïðè íà-
ïðàâëåí³ ñòàòåé äî äðóêó êåðóâàòèñÿ íàñòóïíè-
ìè ïðàâèëàìè:

1. Ðóêîïèñè ïîâèíí³ íàäñèëàòèñÿ ó äâîõ 
ïðèì³ðíèêàõ óêðà¿íñüêîþ, àáî ðîñ³éñüêîþ, àáî 
àíã ë³éñüêîþ ìîâîþ ³ ñóïðîâîäæóâàòèñÿ ôàé-
ëàìè òåêñòó ³ ìàëþíê³â íà äèñêåò³. Ðóêîïèñè, 
ÿê³ ïðîïîíóþòüñÿ àâòîðàìè ç Óêðà¿íè àáî êðà¿í 
ÑÍÄ äî âèäàííÿ àíãë³éñüêî¿þ ìîâîþ îáîâ’ÿç-
êîâî äîïîâíþþòüñÿ óêðà¿íîìîâíîþ àáî ðîñ³é-
ñüêîìîâíîþ âåðñ³ºþ. Åëåêòðîííà êîï³ÿ ìîæå 
áóòè íàä³ñëàíà åëåêòðîííîþ ïîøòîþ.

2. Ïðèéíÿòí³ ôîðìàòè òåêñòó: Mult³Ed³t (txt), 
WordPerfect, MS Word (rtf, doc).

3. Ïðèéíÿòí³ ãðàô³÷í³ ôîðìàòè äëÿ ðèñóí-
ê³â: EPS, T²FF, BMP, PCX, WMF, MS Word ³ MS 
Graf, JPEG. Ðèñóíêè ñòâîðåí³ çà äîïîìîãîþ 
ïðîãðàìíîãî çàáåçïå÷åííÿ äëÿ ìàòåìàòè÷íèõ 
³ ñòàòèñòè÷íèõ îá÷èñëåíü, ïîâèíí³ áóòè ïåðå-
òâîðåí³ äî îäíîãî ç öèõ ôîðìàò³â.

Ðóêîïèñè íàäñèëàòè çà àäðåñîþ:
Ëåï³õ ßðîñëàâ ²ëë³÷, Çàì. ãîë. Ðåäàêòîðà, 
Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò  ³ìåí³ 

². ². Ìå÷íèêîâà, ÌÍÍÔÒÖ (ÍÄË-3), 
âóë. Äâîðÿíñüêà, 2, Îäåñà, 65082, Óêðà¿íà.

Òåëåôîí / ôàêñ +38(048) 723-34-61, 
òåë. +38(048) 726-63-56.

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

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

Ïðàâèëà ï³äãîòîâêè ðóêîïèñó:

Ðóêîïèñè ïîâèíí³ ñóïðîâîäæóâàòèñÿ 
îô³ö³éíèì ëèñòîì, ï³äïèñàíèì êåð³âíèêîì óñ-
òàíîâè, äå áóëà âèêîíàíà ðîáîòà. Öå ïðàâèëî 
íå ñòîñóºòüñÿ ðîá³ò ïðåäñòàâëåíèõ ì³æíàðîä-
íèìè ãðóïàìè àâòîð³â.

Àâòîðñüêå ïðàâî ïåðåõîäèòü Âèäàâöþ. 
Òèòóëüíèé àðêóø:
1. PACS ³ Óí³âåðñàëüíèé Äåñÿòêîâèé Êîä 

Êëàñèô³êàö³¿ (ÓÄÊ) (äëÿ àâòîð³â ³ç êðà¿í 
ÑÍÄ) — ó âåðõíüîìó ë³âîìó êóò³. Äîïóñêàºòüñÿ 
äåê³ëüêà â³ää³ëåíèõ êîìàìè êîä³â. ßêùî í³ÿê³ 
êîäè êëàñèô³êàö³¿ íå ïîçíà÷åí³, êîä(è) áóäå(-
óòü) âèçíà÷åíî Ðåäàêö³éíîþ Êîëåã³ºþ.

2. Íàçâà ðîáîòè (ïî öåíòðó, ïðîïèñíèìè ë³-
òåðàìè, øðèôò 14pt, æèðíî, óêð., ðîñ., àíãë. 
ìîâàìè).
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3. Ïð³çâèùå (-à) àâòîðà(-³â) (ïî öåíòðó, øðèôò 
12pt, óêð., ðîñ., àíãë. ìîâàìè).

4. Íàçâà óñòàíîâè, ïîâíà àäðåñà, òåëåôîíè ³ 
ôàêñè, e-ma³l äëÿ êîæíîãî àâòîðà, íèæ÷å, ÷å-
ðåç îäèí ³íòåðâàë, îêðåìèì ðÿäêîì (ïî öåíòðó, 
øðèôò 12pt).

Àíîòàö³ÿ: äî 200 ñë³â óêðà¿íñüêîþ, àíãë³éñü-
êîþ ³ ðîñ³éñüêîþ ìîâàìè. Ïåðåä òåêñòîì àíî-
òàö³¿ ïîòð³áíî âêàçàòè íà ò³é æå ìîâ³: íàçâó ðî-
áîòè, ïð³çâèùà ³ ³í³ö³àëè âñ³õ àâòîð³â.

Äëÿ àâòîð³â ç çàêîðäîíó, ÿê³ íå çíàþòü óê-
ðà¿íñüêî¿ àáî ðîñ³éñüêî¿ ìîâ, äîñòàòíüî àíîòà-
ö³¿ ³ ïð³çâèùà àíãë³éñüêîþ.

Êëþ÷îâ³ ñëîâà: ¿õíÿ ê³ëüê³ñòü íå ïîâèííà ïå-
ðåâèùóâàòè â³ñüìè ñë³â. Â îñîáëèâèõ âèïàäêàõ 
ìîæíà âèêîðèñòîâóâàòè òåðì³íè ç äâîìà — ÷è 
òðüîìà ñëîâàìè. Ö³ ñëîâà ïîâèíí³ áóòè ðîç-
ì³ùåí³ ï³ä àíîòàö³ºþ ³ íàïèñàí³ ò³ºþ ñàìîþ 
ìîâîþ.

Òåêñò ïîâèíåí áóòè íàäðóêîâàíèé ÷åðåç 1,5 
³íòåðâàëè, íà á³ëîìó ïàïåð³ ôîðìàòó A4. Ïîëÿ: 
çë³âà — 3ñì, ñïðàâà — 1,5ñì, ââåðõó ³ çíèçó — 
2,5ñì. Øðèôò 12pt. Ï³äçàãîëîâêè, ÿêùî âîíè º, 
ïîâèíí³ áóòè íàäðóêîâàí³ ïðîïèñíèìè ë³òåðà-
ìè, æèðíî.

Ð³âíÿííÿ ïîâèíí³ áóòè ââåäåí³, âèêîðèñòî-
âóþ÷è MS Equat³on Ed³tor àáî MathType. Ðîáî-
òè ç ðóêîïèñíèìè âñòàâêàìè íå ïðèéìàþòüñÿ.

Òàáëèö³ ïîâèíí³ áóòè ïðåäñòàâëåí³ íà îêðå-
ìèõ àðêóøàõ ó ôîðìàò³ â³äïîâ³äíèõ òåêñòîâèõ 
ôîðìàò³â (äèâ. âèùå), ÷è ó ôîðìàò³ òåêñòó (ç 
êîëîíêàìè, â³ää³ëåíèìè ³íòåðâàëàìè, êîìàìè, 
êðàïêàì ç êîìîþ, ÷è çíàêàìè òàáóëþâàííÿ).

Ñïèñîê ë³òåðàòóðè ïîâèíåí áóòè íàäðóêîâà-
íèé ÷åðåç 1,5 ³íòåðâàëè, ç ë³òåðàòóðîþ, ïðîíó-
ìåðîâàíîþ â ïîðÿäêó ¿¿ ïîÿâè â òåêñò³.

Ïîðÿäîê îôîðìëåííÿ ë³òåðàòóðè ïîâèíåí 
â³äïîâ³äàòè âèìîãàì ÂÀÊ Óêðà¿íè, íàïðèêëàä  
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Ì.: Íàóêà, 1984. —  430 ñ.

2. Ñåðãèåíêî À.Ì., ×åðíîâà Ð.È., Ñåðãèåí-
êî À.ß., Îïòèìèçàöèÿ öèôðîâîé ñåòè //ÔÒÒ. — 
1992. —  Ò.7, ¹6. —  Ñ. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et 

al., Gas sensor research // Phys. Rev. —  1978. —  
¹6. —  Ð. 34-38.

4. Stirling A.N. and Watson D. Progress in 
Low Temperature Physics. —  North Holland, 
Amsterdam.: ed. by D.F. Brewer, 1986. —  248 p.

5. Ãðîìîâ Ê.Ä., Ëàíäñáåðã Ì.Ý., Îïòèìàëü-
íîå íàçíà÷åíèå ïðèîðèòåòîâ //Òðóäû ìåæ-
äóíàð. êîíô. “Ëîêàëüíûå âû÷èñëèòåëüíûå 
ñåòè”(ËÎÊÑÅÒÜ 88). — Òîì 1. — Ðèãà:ÈÝÂÒ 
ÀÍ Ëàòâèè. — 1988. — Ñ.149-153.

6. Elliot M.P., Rumford V. and Smith A.A. The 
research of the optical sensors. — NY. 1976. — 37 p.
(reprint./ TH 4302-CERN).

7. Øàëèìîâà À.Í., Ãàê³â À.Ñ. Äîñë³äæåííÿ 
îïòè÷íèõ ñåíñîð³â. —  Ê: 1976. — 37 ñ. (Ïðåïð. 
/ÀÍ Óêðà¿íè. ²í-ò ê³áåðíåòèêè; 76-76). 

8. Âàñèëüºâ Í.Â. Îïòè÷í³ ñåíñîðè íà ïë³â-
êàõ À
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: Äèñ. êàíä.ô³ç. — ìàò. íàóê, 05.05.04. — 

Ê.,1993. —  212 ñ.
Ï³äïèñè äî ðèñóíê³â ³ òàáëèöü ïîâèíí³ áóòè 

íàäðóêîâàí³ â ðóêîïèñ³ ç äâîìà ïðîá³ëàìè ï³ñ-
ëÿ ñïèñêó ë³òåðàòóðè.

Âèíîñîê, ÿêùî ìîæëèâî, áàæàíî óíèêàòè.
Ðèñóíêè áóäóòü ñêàíîâàí³ äëÿ öèôðîâîãî 

â³äòâîðåííÿ. Òîìó ïðèéìàþòüñÿ ò³ëüêè âèñî-
êîÿê³ñí³ ðèñóíêè.

Íàïèñè ³ ñèìâîëè ïîâèíí³ áóòè íàäðóêîâàí³ 
óñåðåäèí³ ðèñóíêó. Íåãàòèâè, ñëàéäè, ³ ä³àïîçè-
òèâè íå ïðèéìàþòüñÿ.

Êîæåí ðèñóíîê ïîâèíåí áóòè íàäðóêîâà-
íèé íà îêðåìîìó àðêóø³ ³ ìàòè ðîçì³ð, ùî 
íå ïåðåâèùóº 160õ200 ìì. Äëÿ òåêñòó íà ðè-
ñóíêàõ âèêîðèñòîâóéòå øðèôò 10pt. Îäèíèö³ 
âèì³ðó ïîâèíí³ áóòè ïîçíà÷åí³ ï³ñëÿ êîìè (íå 
â êðóãëèõ äóæêàõ). Óñ³ ðèñóíêè ïîâèíí³ áóòè 
ïðîíóìåðîâàí³ â ïîðÿäêó ¿õ ïîÿâè â òåêñò³, ç 
÷àñòèíàìè ïîçíà÷åíèìè ÿê (a), (á), ³ ò.ä. Ðîç-
ì³ùåííÿ íîìåð³â ðèñóíê³â ³ íàïèñó óñåðåäèí³ 
ìàëþíê³â íå äîçâîëÿþòüñÿ. Ç³ çâîðîòíüî¿ ñòî-
ðîíè, íàïèø³òü îë³âöåì íàçâó, ïð³çâèùå(à) 
àâòîðà(-³â), íîìåð ìàëþíêà ³ ïîçíà÷òå âåðõ 
ñòð³ëêîþ.

Ôîòîãðàô³¿ ïîâèíí³ áóòè îðèã³íàëüíèìè.
Êîëüîðîâèé äðóê ìîæëèâèé, ÿêùî éîãî âàð-

ò³ñòü ñïëà÷óºòüñÿ àâòîðàìè ÷è ¿õ ñïîíñîðàìè.
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“Sensor Electronics and Microsystems Tech-
nologies” publishes articles, brief messages, letters 
to Editors, comments containing results of funda-
mental and applied researches, on the following 
directions: 

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

2. Sensors design and mathematical modeling 
3. Physical sensors 
4. Optical and optoelectronic and radiation sen-

sors 
5. Acoustoelectronic sensors 
6. Chemical sensors 
7. Biosensors 
8. Nanosensors (physics, materials, technology)
9. Sensor materials 
10. Sensors production technologies 
11. Sensors and information systems 
12. Microsystems and nano- technologies (MST, 

LIGA-technologies, actuators) 
13. Sensor’s degradation, metrology and certi-

fication 
The journal publishes the custom-made reviews 

on actual questions appropriate to the mentioned 
subjects, current information — chronicle, special 
papers devoted to known scientists, paid advertising 
messages, conferences announcements. 

The basic article text should meet the  SAC 
Ukraine Presidium Decree  requirements from 
15.01.2003 ¹ 7-05/1 (SAC Bulletin  ¹ 1, 2003) 
and  be structured.

The materials sent to Editors, should be written 
with the maximal clearness. In the submitted man-

uscript the actuality of problem should be reflected, 
the purpose of the work should be formulated. It 
must contain an original part and conclusions pro-
viding understanding of essence of received results 
and their novelty. The authors should avoid unrea-
sonable introduction of the new terms. 

The Editors asks the authors to follow the next 
rules: 

1. Manuscripts should be submitted in duplicate 
in Ukrainian, English, or Russian, a hard copy and 
supplemented with a text file and figures on a dis-
kette. Manuscripts which are offered by authors from 
Ukraine or CIS countries to the edition in English 
are necessarily supplemented by Ukrainian or Rus-
sian version. An electronic copy may be submitted 
by e-mail. 

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

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

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, 
phone +38(048) 726-63-56. 

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

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

 INFORMATION FOR CONTRIBUTORS 
THE REQUIREMENTS ON PAPERS PREPARATION 

The manuscript  preparat ion rules : 

The manuscripts should be supplemented with 
the Official letter signed by a chief manager of the 
institution where the work was performed. This re-
quirement does not apply to papers submitted by 
international groups of authors. 

Ñopyright transfer to the Publisher. 
Title Page: 
1. PACS and Universal Decimal Classification 

code (for authors from FSU). Several comma-sep-
arated 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, tel-
ephone and fax numbers, e-mail addresses (if avail-
able) for each author below, in one space (central, 
normal face, 12pt). 

Abstract: up to 200 words, must be presented in 
English, Ukrainian and Russian. Before the abstract 
text one should indicate in the same language: the 
paper title, surnames and initials of all authors. 

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 

Sensor Electronics and Microsystem Technologies. T. 1 (7) 4/2010



88

Sensor Electronics and Microsystem Technologies. T. 1 (7) 4/2010

placed under the abstract and written in the same 
language. 

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 handwritten equa-
tions are not accepted. Notations should be defined 
when the first appearing in the text. 

Tables should be submitted on separate pages in 
the format of appropriate text formats (see above), 
or in the text format (with columns separated by in-
terval, commas, or tabulation characters). 

List of references should be 1,5-spaced, with ref-
erences numbered in order of their appearance in 
the text. 

The format for references is as follows: 
1. Áåðåñòîâñêèé Â.Á., Ëèôøèö Å.Ì., Ïèòà-

åâñêèé Ë.Ï., Êâàíòîâàÿ ýëåêòðîäèíàìèêà. — 
Ì.: Íàóêà, 1984. — 430 ñ. 

2. Ñåðãèåíêî À.Ì., ×åðíîâà Ð.È., Ñåðãèåíêî 
À.ß., Îïòèìèçàöèÿ öèôðîâîé ñåòè //ÔÒÒ. — 
1992. — Ò.7, ¹6. — Ñ. 34-38. 

3. Bramley R., Faber J.M., Nelson C.N. et 
al., Gas sensor research // Phys. Rev. — 1978. — 
¹6. — Ð. 34-38. 

4. Stirling A.N. and Watson D. Progress in Low 
Temperature Physics. — North Holland, Amster-
dam.: ed.by D.F. Brewer, 1986. — 248 p. 

5. Ãðîìîâ Ê.Ä., Ëàíäñáåðã Ì.Ý., Îïòèìàëü-
íîå íàçíà÷åíèå ïðèîðèòåòîâ //Òðóäû ìåæ-
äóíàð. êîíô. “Ëîêàëüíûå âû÷èñëèòåëüíûå 
ñåòè”(ËÎÊÑÅÒÜ 88). — Òîì 1. — Ðèãà:ÈÝÂÒ 
ÀÍ Ëàòâèè. — 1988. — Ñ.149-153. 

6. Elliot M.P., Rumford V. and Smith A.A. The 
research of the optical sensors. — NY.: 1976. — 
37 p. (reprint./ TH 4302-CERN). 

7. Øàëèìîâà À.Í., Êðþêîâ À.Ñ. Èññëåäî-
âàíèå îïòè÷åñêèõ ñåíñîðîâ. — Ê: 1976. — 37 ñ. 
(Ïðåïð. /ÀÍ Óêðàèíû. Èí-ò êèáåðíåòèêè; 
76-76). 

8. Âàñèëüºâ Í.Â. Îïòè÷í³ ñåíñîðè íà 
À

2
Â

6
: Äèñ. êàíä.ô³ç. — ìàò. íàóê, 05.05.04. — 

Ê.,1993. — 212 ñ. 
Figures and tables captions should be printed in 

the manuscript double-spaced after the list of refer-
ences. 

Footnotes should be avoided if possible. 
Pictures will be scanned for digital reproduc-

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

Each figure should be printed on a separate 
page of the manuscript and have a size not exceed-
ing 160x200 mm. For text inside figures, use 10pt. 
Measurement units should be indicated after a 
comma (not in blankets). All figures are to be num-
bered in order of its appearance in the text, with 
sections denoted 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 covered by 
the authors or their sponsors. 

For information about the rules and costs, con-
tact with the Editorial Staff. 

Ï³äïèñàíî äî äðóêó 16.11.2010. Ôîðìàò 60õ84/8. Ïàï³ð îôñåòíèé. Ãàðí³òóðà «Newton». Äðóê îôñåòíèé. 
Óì. äðóê. àðê. 10,23 + 0,23. Òèðàæ 300 ïðèì. Çàì. ¹ 840.

Âèäàâíèöòâî ³ äðóêàðíÿ «Àñòðîïðèíò»
65091, ì. Îäåñà, âóë. Ðàçóìîâñüêà, 21.

Òåë.: (048) 37-07-95, 37-24-26, 33-07-17, 37-14-25.
www.astroprint.odessa.ua

Ñâ³äîöòâî ñóá’ºêòà âèäàâíè÷î¿ ñïðàâè ÄÊ ¹ 1373 â³ä 28.05.2003 ð.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




