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Abstract. The quantum approach for definition of the radiation transitions between Stark sublev-
els for non-hydrogenic atoms and diatomics in an external electric field is underlined and based on 
the operator perturbation theory and model potential method. The cited radiative phenomena can 
be basis for construction of new types of the quantum sensor devices. 
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Àííîòàöèÿ. Ñôîðìóëèðîâàí êâàíòîâûé ïîäõîä ê îïðåäåëåíèþ âåðîÿòíîñòåé ðàäèàöèîí-
íûõ ïåðåõîäîâ ìåæäó øòàðêîâñêèìè ïîäóðîâíÿìè äëÿ íåâîäîðîäîïîäîáíûõ àòîìîâ è äâóõ-
àòîìíûõ ìîëåêóë âî âíåøíåì ýëåêòðè÷åñêîì ïîëå, êîòîðûé îñíîâûâàåòñÿ íà ôîðìàëèçìå 
îïåðàòîðíîé òåîðèè âîçìóùåíèé è ìåòîäå ìîäåëüíîãî ïîòåíöèàëà. Èçó÷àåìûå ðàäèàöèîí-
íûå ÿâëåíèÿ ìîãóò áûòü îñíîâîé äëÿ ïîñòðîåíèÿ íîâûõ òèïîâ êâàíòîâûõ ñåíñîðíûõ óñò-
ðîéñòâ. 

Êëþ÷åâûå ñëîâà: íåâîäîðîäîïîäîáíûå àòîìû è äâóõàòîìíûå ìîëåêóëû, îïåðàòîðíàÿ òå-
îðèÿ âîçìóùåíèé, âíåøíåå ýëåêòðè÷åñêîå ïîëå 
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Àíîòàö³ÿ. Äîñë³äæåíî âïëèâ îäíîâ³ñíî¿ ïðóæíî¿ äåôîðìàö³¿ íà çì³íó ðóõëèâîñò³ íîñ³¿â 
ñòðóìó â êðèñòàëàõ n Si−  ç ãëèáîêèì åíåðãåòè÷íèì ð³âíåì 0,17cE − åÂ  òà n Ge−  ç ãëèáîêèì 
åíåðãåòè÷íèì ð³âíåì 0,2cE − åÂ . Ïîêàçàíî, ùî ïðè äàí³é êîíöåíòðàö³¿ ãëèáîêèõ öåíòð³â â 
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ôîíîííîãî ðîçñ³ÿííÿ. 
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INFLUENCE OF UNIAXIAL ELASTIC DEFORMATION ON MOBILITY OF CARRIERS 
OF THE CURRENT IN CRYSTALS n Si−  AND n Ge−  IN THE PRESENCE OF DEEP 

ENERGETIC LEVELS 

S. V. Luniov 

Abstract. An influence of uniaxial elastic deformation on change of mobility of carriers of a current 
in crystals n Si−  with a deep level 0,17cE − eV  and n Ge−  with a deep energetic level 0,2cE − eV  
is investigated. During this concentration of deep centers in crystals n Si−  and n Ge−  features of 

dependences 
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μ
 at different temperatures those, that and in relation to clean crystals n Si−  

and n Ge−  without deep levels in the conditions of mainly phonon dissipation is showed. 

Keywords: deformation, mobility, deep level, phonon dissipation 
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ENERGY APPROACH TO COLLISIONAL IONIZATION 
OF THE RYDBERG ATOMS: QUANTUM DEFECT APPROXIMATION 
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T. B. Tkach1, S. S. Seredenko1 

1 Odessa National Polytechnical University, Odessa 
2 I. I. Mechnikov Odessa National University, Odessa 

3 Sumy State University, Sumy 

ENERGY APPROACH TO COLLISIONAL IONIZATION OF THE RYDBERG ATOMS: 
QUANTUM DEFECT APPROXIMATION 

T. N. Zelentsova, Yu. M. Lopatkin, L. V. Nikola, T. B. Tkach, S. S. Seredenko 

Abstract. Within the energy approach (S-matrix formalism) it is presented a new approach to col-
lisional ionization of the Rydberg atoms in the quantum defect approximation. The Rydberg systems 
theory is a basis for creation of new class of the atomic sensors. 

Keywords: sensing Rydberg atoms, collisional ionization, energy approach 
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Àíîòàö³ÿ. Â ìåæàõ åíåðãåòè÷íîãî ï³äõîäó (S-ìàòðè÷íèé ôîðìàë³çì) çàïðîïîíîâàíèé íî-
âèé ï³äõ³ä äî îïèñó ³îí³çàö³¿ ð³äáåðã³âñüêèõ àòîì³â çà ðàõóíîê ç³òêíåíü ó íàáëèæåíí³ êâàí-
òîâîãî äåôåêòó. Òåîð³ÿ ð³äáåðã³âñüêèõ ñèñòåì º áàçîþ äëÿ ñòâîðåííÿ â³äïîâ³äíèõ àòîìíèõ 
ñåíñîð³â íîâîãî êëàñó. 
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ÀÂÒÎÄÈÍÍÈÉ ÄÀÂÀ× ÑÈÃÍÀË²Â ßÊÐ ÒÀ ßÌÐ 

Â. Â. Áðà¿ëîâñüêèé, À. Ï. Ñàì³ëà, Î. Ã. Õàíäîæêî 

Àíîòàö³ÿ. Ðîçðîáëåíèé àâòîäèííèé ñï³í-äåòåêòîð äëÿ ñïåêòðîìåòð³â íåïåðåðâíî¿ ä³¿ ßÊÐ, 
ßÌÐ. Äàâà÷ ïðàöþº â ÷àñòîòíîìó ä³àïàçîí³ 2-50 ÌÃö ³ çàáåçïå÷óº íà LC êîíòóð³ ðåãóëüîâàíèé 
ð³âåíü âèñîêî÷àñòîòíî¿ íàïðóãè â ³íòåðâàë³ 10-500 ìÂ. Ðîçãîðòêà çà ÷àñòîòîþ çä³éñíþºòüñÿ â 
ìåæàõ 300 êÃö. Êð³ì ÷àñòîòíî¿ ìîäóëÿö³¿ ïåðåäáà÷åíà ìàãí³òíà ìîäóëÿö³ÿ çà äîïîìîãîþ êîòó-
øîê Ãåëüìãîëüöà. Ìàêñèìàëüíà ³íäóêö³ÿ ìàãí³òíîãî ïîëÿ â îñòàíí³õ ñòàíîâèòü ~ 80 Ãñ. 

Êëþ÷îâ³ ñëîâà: ßÊÐ, ßÌÐ, àâòîäèí, äàâà÷ ñèãíàë³â 

THE MARGINAL OSCILLATOR NQR & NMR SIGNALS SENSOR 

V. V. Brailovskyi, A. P. Samila, A. G. Khandozhko 

Abstract. The marginal oscillator is developed for the spectrometers of continuous action NQR, 
NMR. A sensor works in a frequency range 2-50 MHz and provides the regulated level of high-fre-
quency tension in the interval of 10-500 mV on LC contour. An involute on frequency is carried out 
within the limits of 300 kHz. Except the frequency modulation, magnetic modulation is foreseen by 
the Helmholtz coils. Maximal induction of the field makes in the last ~ 80 Gs. 

Keywords: NQR, NMR, marginal oscillator, the sensor of signals 

 ÀÂÒÎÄÈÍÍÛÉ ÄÀÒ×ÈÊ ÑÈÃÍÀËÎÂ ßÊÐ È ßÌÐ 

Â. Â. Áðàèëîâñêèé, À. Ï. Ñàìèëà, À. Ã. Õàíäîæêî 

Àííîòàöèÿ. Ðàçðàáîòàí àâòîäèííûé ñïèí-äåòåêòîð äëÿ ñïåêòðîìåòðîâ íåïðåðûâíîãî 
äåéñòâèÿ ßÊÐ, ßÌÐ. Äàò÷èê ðàáîòàåò â ÷àñòîòíîì äèàïàçîíå 2-50 ÌÃö è îáåñïå÷èâàåò íà 
LC êîíòóðå ðåãóëèðîâàííûé óðîâåíü âûñîêî÷àñòîòíîãî íàïðÿæåíèÿ â èíòåðâàëå 10-500 ìÂ. 
Ðàçâåðòêà ïî ÷àñòîòå îñóùåñòâëÿåòñÿ â ïðåäåëàõ 300 êÃö. Êðîìå ÷àñòîòíîé ìîäóëÿöèè ïðå-
äóñìîòðåíà ìàãíèòíàÿ ìîäóëÿöèÿ ñ ïîìîùüþ êàòóøåê Ãåëüìãîëüöà. Ìàêñèìàëüíàÿ èíäóê-
öèÿ ïîëÿ â ïîñëåäíèõ ñîñòàâëÿåò ~ 80 Ãñ. 
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àòîìàìè ïðèìåñè. Èññëåäîâàíû ñïåêòðû ôîòîëþìèíåñöåíöèè ñëîåâ àðñåíèäà ãàëëèÿ, ïî-
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RADIATING UPDATING OF SPECTRA PHOTOLUMINESCENCE ARSENIDE OF GALLIUM 

Ya. I. Lepikh, V. A. Mokritsky, S. V. Lenkov, O. V. Banzak, Yu. A. Gunchenko 

Abstract. In work changes of electric parameters of layers received with use scale-quantums during 
epetaseya are found out. The explanation of received results by formation of complexes primary radi-
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ating defects with atoms of impurity is given this assumption spectra of photoluminescence of layers 
of arsenide of the gallium, received with reference temperature epetaseya 1023 K. 

Keywords: arsenide of gallium, scale-quantums, electrons, radiating defects, spectra of photolu-
minescence 
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POTENTIALITIES OF ZEOLITES FOR IMMOBILIZATION OF ENZYMES 
IN CONDUCTOMETRIC BIOSENSORS 

Esin Soy, Viktoriya Pyeshkova, Valentyna Arkhypova, Basma Khadro, Nicole Jaffrezic-Renault, 
Albert Sacco Jr., Sergei V. Dzyadevych, Burcu Akata Kurç 

Abstract. Conductometric biosensors based on urease and glucose oxidase immobilized with dif-
ferent types of zeolites have been investigated and compared. For this purpose, zeolite A, zeolite Y, 
Silicalite-1 (spherical), Silicalite-2, H+Beta 300, H+Beta 150 and NH

4
+Beta 25 were compared as 

potential carriers for enzyme immobilization. The parameters to obtain optimized biosensor per-
formance were studied by investigating the percentage of zeolite in membrane, immobilization time 
in glutaraldehyde vapor and pH of the environment. Different zeolite types resulted in different en-
zymatic responses. In particular, we have demonstrated that the urease immobilized on silicalite-2 
had better performance than immobilized urease without zeolite. Conductometric biosensor with 
glucose oxidase immobilized with NH

4
+Beta 25 zeolite had similar response values compared with 

immobilised enzyme without zeolite. The results obtained show that zeolites could be used as alter-
natives for enzyme immobilization in conductometric biosensors development. 

Keywords: conductometric biosensor, urease, glucose oxidase, zeolite, silicalite 
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ÏÎÒÅÍÖ²ÉÍ²ÑÒÜ ÂÈÊÎÐÈÑÒÀÍÍß ÖÅÎË²Ò²Â ÄËß ²ÌÌÎÁ²Ë²ÇÀÖ²¯ ÔÅÐÌÅÍÒ²Â 
Â ÊÎÍÄÓÊÒÎÌÅÒÐÈ×ÍÈÕ Á²ÎÑÅÍÑÎÐÀÕ 

Åñ³í Ñîé, Â³êòîð³ÿ Ïºøêîâà, Âàëåíòèíà Àðõèïîâà, Áàñìà Õàäðî, Í³êîëü Äæàôôðåç³ê-Ðåíî, 
Àëüáåðò Ñàêêî, Ñåðã³é Äçÿäåâè÷, Áóðäæó Àêàòà 

Àíîòàö³ÿ. Â ðîáîò³ äîñë³äæåíî òà ïîð³âíÿíî êîíäóêòîìåòðè÷í³ á³îñåíñîðè íà îñíîâ³ ôåð-
ìåíò³â óðåàçè òà ãëþêîçîîêñèäàçè, ³ììîá³ë³çîâàíèõ ç ð³çíèìè òèïàìè öåîë³ò³â. Äëÿ öüîãî 
ç ìåòîþ âèâ÷åííÿ ïîòåíö³àëó ¿õ âèêîðèñòàííÿ ÿê îñíîâè äëÿ ³ììîá³ë³çàö³¿ ôåðìåíò³â áóëî 
ïîð³âíÿíî íàñòóïí³ ìàòåð³àëè: öåîë³ò À, öåîë³ò Y, ñ³ë³êàë³ò-1 (ñôåðè÷íèé), ñ³ë³êàë³ò-2, 
H+Beta 300, H+Beta 150 òà NH

4
+Beta 25. Áóëî âèâ÷åíî ïàðàìåòðè äëÿ îòðèìàííÿ îïòèìàëü-

íèõ õàðàêòåðèñòèê á³îñåíñîð³â, à ñàìå ïðîöåíò öåîë³ò³â â ìåìáðàí³, ÷àñ ³ììîá³ë³çàö³¿ â ïàðàõ 
ãëóòàðîâîãî àëüäåã³äà òà ðÍ ñåðåäîâèùà. Îòðèìàíî ðåçóëüòàòè ïî âïëèâó ð³çíèõ öåîë³ò³â íà 
ð³çí³ ôåðìåíòàòèâí³ ðåàêö³¿, íàïðèêëàä áóëî ïîêàçàíî, ùî óðåàçà, ³ììîá³ë³çîâàíà ç ñ³ë³êàë³-
òîì-2, äåìîíñòðóâàëà êðàù³ õàðàêòåðèñòèêè çà óðåàçó áåç öåîë³òó. Êîíäóêòîìåòðè÷íèé á³î-
ñåíñîð ç ãëþêîçîîêñèäàçîþ, ³ììîá³ë³çîâàíîþ ç öåîë³òîì NH

4
+Beta 25 ìàâ ïîä³áí³ âåëè÷è-

íó â³äãóê³â ó ïîð³âíÿíí³ ç ³ììîá³ë³çîâàíèì ôåðìåíòîì áåç öåîë³òó. Ç îòðèìàíèõ ðåçóëüòàò³â 
ìîæíà çðîáèòè âèñíîâîê, ùî öåîë³òè ìîæóòü áóòè âèêîðèñòàí³ ÿê àëüòåðíàòèâí³ íîñ³¿ äëÿ 
³ììîá³ë³çàö³¿ ôåðìåíò³â ïðè ðîçðîáö³ êîíäóêòîìåòðè÷íèõ á³îñåíñîð³â. 

Êëþ÷îâ³ ñëîâà: êîíäóêòîìåòðè÷íèé á³îñåíñîð, óðåàçà, ãëþêîçîîêñèäàçà, öåîë³ò, ñ³ë³êàë³ò 

ÂÎÇÌÎÆÍÎÑÒÜ ÏÐÈÌÅÍÅÍÈß ÖÅÎËÈÒÎÂ ÄËß ÈÌÌÎÁÈËÈÇÀÖÈÈ ÔÅÐÌÅÍÒÎÂ 
Â ÊÎÍÄÓÊÒÎÌÅÒÐÈ×ÅÑÊÈÕ ÁÈÎÑÅÍÑÎÐÀÕ 

Åñèí Ñîé, Âèêòîðèÿ Ïåøêîâà, Âàëåíòèíà Àðõèïîâà, Áàñìà Õàäðî, 
Íèêîëü Äæàôôðåçèê-Ðåíî, Àëüáåðò Ñàêêî, Ñåðãåé Äçÿäåâè÷, Áóðäæó Àêàòà 

Àííîòàöèÿ. Â ðîáîòå èññëåäîâàíû è ñðàâíåíû êîíäóêòîìåòðè÷åñêèå áèîñåíñîðû íà îñ-
íîâå ôåðìåíòîâ óðåàçû è ãëþêîçîîêñèäàçû, èììîáèëèçîâàííûå ç ðàçëè÷íûìè òèïàìè öå-
îëèò³â. Äëÿ ýòîãî ñ öåëüþ èçó÷åíèÿ âîçìîæíîñòåé èõ ïðèìåíåíèÿ â êà÷åñòâå ìàòðèöû äëÿ 
èììîáèëèçàöèè ôåðìåíòîâ ñðàâíèâàëèñü ñëåäóþùèå ìàòåðèàëû: öåîëèò À, öåîëèò Y, ñèëè-
êàëèò-1 (ñôåðè÷åñêèé), ñèëèêàëèò-2, H+Beta 300, H+Beta 150 è NH

4
+Beta 25. Áûëè èçó÷åíû 

ïàðàìåòðû äëÿ ïîëó÷åíèÿ îïòèìàëüíûõ õàðàêòåðèñòê áèîñåíñîðîâ, à èìåííî ïðîöåíò öå-
îëèòîâ â ìåìáðàíå, âðåìÿ èììîáèëèçàöèè â ïàðàõ ãëóòàðîâîãî àëüäåãèäà è ðÍ ñðåäû. Áûëè 
ïîëó÷åíû ðåçóëüòàòû ïî âëèÿíèþ ðàçíûõ öåîëèòîâ íà ðàçëè÷íûå ôåðìåíòàòèâíûå ðåàêöèè, 
íàïðèìåð, ïîêàçàíî, ÷òî óðåàçà, èììîáèëèçîâàííàÿ ñ ñèëèêàëèòîì-2, äåìîíñòðèðóåò ëó÷-
øèå õàðàêòåðèñòèêè ÷åì óðåàçà áåç öåîëèòà. Êîíäóêòîìåòðè÷åñêèé áèîñåíñîð ç ãëþêîçîîê-
ñèäàçîé, èììîáèëèçîâàííîé ñ öåîëèòîì NH

4
+Beta 25 èìåë ïîäîáíûå âåëè÷èíû îòêëèêîâ 

ïî ñðàâíåíèþ ñ èììîáèëèçîâàííûì ôåðìåíòîì áåç öåîëèòà. Èç ïîëó÷åííûõ ðåçóëüòàòîâ 
ìîæíà ñäåëàòü âûâîä, ÷òî öåîëèòû ìîãóò áûòü èñïîëüçîâàíû â êà÷åñòâå àëüòåðíàòèâíûõ íî-
ñèòåëåé ôåðìåíòîâ ïðè ðàçðàáîòêå êîíäóêòîìåòðè÷åñêèõ áèîñåíñîðîâ. 

Êëþ÷åâûå ñëîâà: êîíäóêòîìåòðè÷åñêèé áèîñåíñîð, óðåàçà, ãëþêîçîîêñèäàçà, öåîëèò, ñè-
ëèêàëèò 
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APPLICATION OF ZEOLITES FOR IMMOBILIZATION OF GLUCOSE OXIDASE 
IN AMPEROMETRIC BIOSENSORS 

Tatiana B. Goriushkina, Burcu Akata Kurç, Albert Sacco Jr., Sergei V. Dzyadevych 

Abstract. An investigation was performed to evaluate the effect of different zeolites (silicalite, zeolite 
Y and zeolite Beta with varying Si/Al ratio) on the performance of glucose amperometric biosensor 
based on immobilized glucose oxidase (GOD). It was observed that detection limit of biosensors based 
on GOD without zeolite was 0.64 mM of glucose. However, in the case of GOD immobilization with 
zeolites NH

4
-Beta-25, Na-Beta and silicalites, biosensors with smaller detection limits within the range 

of 0.01 to 0.04 mM of glucose were obtained. The study of selectivity of designed biosensors showed 
that biosensor based on GOD immobilized with zeolite NH

4
-Beta-25 was much selective comparing 

with biosensor based on GOD without zeolites. Stability of developed devises also was investigated, and 
in the case of biosensor with GOD and Silicalite-1 it was higher than for GOD without zeolite. Thus 
zeolites of different types can be effectively used for GOD immobilization in glucose amperometric 
biosensors development for optimization of sensitivity, selectivity and stability of these devises. 

Keywords: amperometric biosensor, glucose oxidase, zeolites, glucose 

ÇÀÑÒÎÑÓÂÀÍÍß ÖÅÎË²Ò²Â ÄËß ²ÌÌÎÁ²Ë²ÇÀÖ²¯ ÃËÞÊÎÇÎÎÊÑÈÄÀÇÈ 
ÏÐÈ ÐÎÇÐÎÁÖ² ÀÌÏÅÐÎÌÅÒÐÈ×ÍÈÕ Á²ÎÑÅÍÑÎÐ²Â 

Ò. Á. Ãîðþøê³íà, Àêàòà Êóð÷ Á., À. Ñàêêî, Ñ. Â. Äçÿäåâè÷ 

Àíîòàö³ÿ. Ìåòîþ äîñë³äæåííÿ áóëà îö³íêà âïëèâó ð³çíèõ òèï³â öåîë³ò³â (ñèë³êàë³ò³â, öå-
îë³òó Y òà öåîë³ò³â Áåòà ç ð³çíèì ñï³ââ³äíîøåííÿì ñèë³ö³é-àëþì³í³é) íà ðîáî÷³ õàðàêòåðèñ-
òèêè ãëþêîçíîãî àìïåðîìåòðè÷íîãî á³îñåíñîðà íà îñíîâ³ ³ììîá³ë³çîâàíî¿ ãëþêîçîîêñèäà-
çè (ÃÎÄ). Áóëî âñòàíîâëåíî, ùî ãðàíèöÿ âèçíà÷åííÿ ñóáñòðàòó äëÿ á³îñåíñîðà ç ÃÎÄ áåç 
öåîë³ò³â ñòàíîâèòü 0,64 ìÌ ãëþêîçè, òîä³ ÿê ïðè ³ììîá³ë³çàö³¿ ÃÎÄ ç öåîë³òàìè NH

4
-Áå-

òà-25, Na-Áåòà òà ñèë³êàë³òàìè áóëè îòðèìàí³ á³îñåíñîðè ç ìåíøåþ ãðàíèöåþ âèçíà÷åí-
íÿ — â³ä 0,01 äî 0,04 ìÌ. Äîñë³äæåííÿ ñåëåêòèâíîñò³ ñòâîðåíèõ á³îñåíñîð³â ïîêàçàëî, ùî 
ñåíñîð íà îñíîâ³ ÃÎÄ, ³ììîá³ë³çîâàíî¿ ç öåîë³òîì NH

4
-Áåòà-25, áóâ çíà÷íî ñåëåêòèâí³øèì 

ó ïîð³âíÿíí³ ç ñåíñîðîì íà îñíîâ³ ÃÎÄ áåç öåîë³ò³â. Òàêîæ áóëî ïðîàíàë³çîâàíî ñòàá³ëü-
í³ñòü ðîçðîáëåíèõ á³îñåíñîð³â òà ïîêàçàíî, ùî âîíà áóëà âèùîþ äëÿ ÃÎÄ, ³ììîá³ë³çîâàíî¿ ç 
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Ñèë³êàë³òîì-1, í³æ äëÿ ÃÎÄ áåç öåîë³ò³â. Òîáòî öåîë³òè ð³çíèõ òèï³â ìîæóòü áóòè åôåêòèâíî 
âèêîðèñòàí³ äëÿ ³ììîá³ë³çàö³¿ ÃÎÄ ïðè ðîçðîáö³ ãëþêîçíèõ àìïåðîìåòðè÷íèõ á³îñåíñîð³â 
äëÿ îïòèì³çàö³¿ ÷óòëèâîñò³, ñåëåêòèâíîñò³ òà ñòàá³ëüíîñò³ öèõ ïðèëàä³â. 

Êëþ÷îâ³ ñëîâà: àìïåðîìåòðè÷íèé á³îñåíñîð, ãëþêîçîîêñèäàçà, öåîë³òè, ãëþêîçà. 

ÏÐÈÌÅÍÅÍÈÅ ÖÅÎËÈÒÎÂ ÄËß ÈÌÌÎÁÈËÈÇÀÖÈÈ ÃËÞÊÎÇÎÎÊÑÈÄÀÇÛ 
ÏÐÈ ÐÀÇÐÀÁÎÒÊÅ ÀÌÏÅÐÎÌÅÒÐÈ×ÅÑÊÈÕ ÁÈÎÑÅÍÑÎÐÎÂ 

Ò. Á. Ãîðþøêèíà, Á. Àêàòà Êóð÷, À. Ñàêêî, Ñ.Â. Äçÿäåâè÷ 

Àííîòàöèÿ. Öåëüþ èññëåäîâàíèÿ áûëà îöåíêà âëèÿíèÿ ðàçíûõ òèïîâ öåîëèòîâ (ñèëèêà-
ëèòîâ, öåîëèòà Y è öåîëèòîâ Áåòà ñ ðàçíûì ñîîòíîøåíèåì êðåìíèé-àëþìèíèé) íà ðàáî÷èå 
õàðàêòåðèñòèêè ãëþêîçíîãî àìïåðîìåòðè÷åñêîãî áèîñåíñîðà íà îñíîâå èììîáèëèçèðîâàí-
íîé ãëþêîçîîêñèäàçû (ÃÎÄ). Áûëî óñòàíîâëåíî, ÷òî ãðàíèöà îïðåäåëåíèÿ ñóáñòðàòà äëÿ 
áèîñåíñîðà ñ ÃÎÄ áåç öåîëèòîâ ñîñòàâëÿåò 0,64 ìÌ ãëþêîçû, òîãäà êàê ïðè èììîáèëèçàöèè 
ÃÎÄ ñ öåîëèòàìè NH

4
-Áåòà-25, Na-Áåòà è ñèëèêàëèòàìè áûëè ïîëó÷åíû áèîñåíñîðû ñ ìåí-

øåþ ãðàíèöåé îïðåäåëåíèÿ — îò 0,01 äî 0,04 ìÌ. Èññëåäîâàíèå ñåëåêòèâíîñòè ñîçäàííûõ 
áèîñåíñîðîâ ïîêàçàëî, ÷òî ñåíñîð íà îñíîâå ÃÎÄ, èììîáèëèçèðîâàííîé ñ öåîëèòîì NH

4
-

Áåòà-25, áûë çíà÷èòåëüíî áîëåå ñåëåêòèâíûì â ñðàâíåíèè ñ ñåíñîðîì íà îñíîâå ÃÎÄ áåç öå-
îëèòîâ. Òàêæå áûëà ïðîàíàëèçèðîâàíà ñòàáèëüíîñòü ðàçðàáîòàííûõ áèîñåíñîðîâ è ïîêàçà-
íî, ÷òî îíà áûëà áîëåå âûñîêîé äëÿ ÃÎÄ, èììîáèëèçèðîâàííîé ñ Ñèëèêàëèòîì-1, ÷åì äëÿ 
ÃÎÄ áåç öåîëèòîâ. Òàêèì îáðàçîì öåîëèòû ðàçíûõ òèïîâ ìîãóò áûòü ýôôåêòèâíî èñïîëüçî-
âàíû äëÿ èììîáèëèçàöèè ÃÎÄ ïðè ðàçðàáîòêå ãëþêîçíûõ àìïåðîìåòðè÷åñêèõ áèîñåíñîðîâ 
äëÿ îïòèìèçàöèè ÷óâñòâèòåëüíîñòè, ñåëåêòèâíîñòè è ñòàáèëüíîñòè ýòèõ ïðèáîðîâ. 

Êëþ÷åâûå ñëîâà: àìïåðîìåòðè÷åñêèé áèîñåíñîð, ãëþêîçîîêñèäàçà, öåîëèòû, ãëþêîçà 
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E-mail: pvy@bigmir.net 

ÄÎ ÏÈÒÀÍÍß ÏÐÎ ÂÈÇÍÀ×ÅÍÍß ÏÎÏÅÐÅ×ÍÎÃÎ ÏÅÐÅÐ²ÇÓ ÇÀÕÎÏËÅÍÍß 
ÍÎÑ²¯Â ÇÀÐßÄÓ ÌÅÒÎÄÎÌ DLTS 

Î. Â. Òðåòÿê, Â. ß. Îïèëàò, Þ. Â. Áîéêî, Ä. Á. Ãðÿçíîâ, ². Î. Äåðêà÷, Â. Þ. Ïîâàð÷óê 

Àíîòàö³ÿ. Íà ï³äñòàâ³ àíàë³çó ñïîñîá³â âèçíà÷åííÿ òåðì³÷íîãî ïîïåðå÷íîãî ïåðåð³çó çà-
õîïëåííÿ äåôåêòîì íîñ³¿â çàðÿäó ç³ ñïåêòð³â DLTS ðîçêðèò³ ìîæëèâ³ ïðè÷èíè ñóòòºâèõ ïî-
õèáîê ïðè âèçíà÷åíí³ äàíîãî ïàðàìåòðà. Îêðåñëåíî ìåæ³ çàñòîñîâíîñò³ êîæíîãî ç³ ñïîñîá³â 
çà ðÿäîì êðèòåð³¿â — õàðàêòåðèñòèêè äîñë³äæóâàíî¿ íàï³âïðîâ³äíèêîâî¿ ñòðóêòóðè, òåðì³÷-
íà çàëåæí³ñòü ïîïåðå÷íîãî ïåðåð³çó çàõîïëåííÿ, òîùî. Ñôîðìóëüîâàíî âèìîãè äî àïàðàòíî¿ 
÷àñòèíè òà çàïðîïîíîâàíî ñõåìó DLTS ñïåêòðîìåòðà, çäàòíîãî ðåàë³çóâàòè îäèí ç ïðÿìèõ 
ñïîñîá³â âèçíà÷åííÿ ïîïåðå÷íîãî ïåðåð³çó çàõîïëåííÿ íîñ³¿â. 

Êëþ÷îâ³ ñëîâà: DLTS, ïåðåð³ç çàõîïëåííÿ, DLTS ñïåêòðîìåòð 

TO A QUESTION ON THE DETERMINATION OF CHARGE CARRIERS CAPTURE CROSS 
SECTION BY DLTS METHOD 

O. V. Tretyak, V. J. Opylat, Y. V. Boiko, D. B. Gryaznov, I. A. Derkach, V. Yu. Povarchuk 

Abstract. On the basis of the analysis of determination ways of thermal charge carriers capture 
cross section by defect from DLTS spectra the possible causes of essential measurement errors of 
the given parameter are revealed. The applicability borders of each way on a number of criteria — 
the characteristics of the investigated semiconductor structures, thermal dependence of the capture 
cross section, etc. are outlined. Requirements to the hardware are formulated and the schematic of 
the DLTS spectrometer, capable to realise one of direct ways of carriers capture cross section deter-
mination is proposed. 

Keywords: DLTS, capture cross section, DLTS spectrometer 
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Ê ÂÎÏÐÎÑÓ ÎÁ ÎÏÐÅÄÅËÅÍÈÈ ÏÎÏÅÐÅ×ÍÎÃÎ ÑÅ×ÅÍÈß ÇÀÕÂÀÒÀ ÍÎÑÈÒÅËÅÉ 
ÇÀÐßÄÀ ÌÅÒÎÄÎÌ DLTS 

Î.Â. Òðåòüÿê, Â.ß. Îïèëàò, Þ.Â. Áîéêî, Ä.Á. Ãðÿçíîâ, È.À. Äåðêà÷, Â.Þ. Ïîâàð÷óê

Àííîòàöèÿ. Íà îñíîâàíèè àíàëèçà ñïîñîáîâ îïðåäåëåíèÿ òåðìè÷åñêîãî ïîïåðå÷íîãî ñå-
÷åíèÿ çàõâàòà äåôåêòîì íîñèòåëåé çàðÿäà ñî ñïåêòðîâ DLTS ðàñêðûòû âîçìîæíûå ïðè÷è-
íû ñóùåñòâåííûõ ïîãðåøíîñòåé ïðè îïðåäåëåíèè äàííîãî ïàðàìåòðà. Î÷åð÷åíû ãðàíèöû 
ïðèìåíèìîñòè êàæäîãî èç ñïîñîáîâ ïî ðÿäó êðèòåðèåâ — õàðàêòåðèñòèêè èññëåäóåìîé ïî-
ëóïðîâîäíèêîâîé ñòðóêòóðû, òåðìè÷åñêàÿ çàâèñèìîñòü ïîïåðå÷íîãî ñå÷åíèÿ çàõâàòà, è ò.ï. 
Ñôîðìóëèðîâàíû òðåáîâàíèÿ ê àïïàðàòíîé ÷àñòè è ïðåäëîæåíà ñõåìà DLTS ñïåêòðîìåòðà, 
ñïîñîáíîãî ðåàëèçîâàòü îäèí èç ïðÿìûõ ñïîñîáîâ îïðåäåëåíèÿ ïîïåðå÷íîãî ñå÷åíèÿ çàõâà-
òà íîñèòåëåé. 

Êëþ÷åâûå ñëîâà: DLTS, ñå÷åíèå çàõâàòà, DLTS ñïåêòðîìåòð 
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PACS 68.35.BG 68.37.HK 

ÈÑÑËÅÄÎÂÀÍÈÅ ÏÎËÎÑ ÐÎÑÒÀ ÔÎÑÔÈÄÀ ÈÍÄÈß ÌÅÒÎÄÎÌ 
ÑÅËÅÊÒÈÂÍÎÃÎ ÝËÅÊÒÐÎÕÈÌÈ×ÅÑÊÎÃÎ ÒÐÀÂËÅÍÈß 

ß. À. Ñû÷èêîâà1, Â. Â. Êèäàëîâ1, Ã. À. Ñóêà÷2 

1 Áåðäÿíñêèé ãîñóäàðñòâåííûé ïåäàãîãè÷åñêèé óíèâåðñèòåò 
óë. Øìèäòà 4, Áåðäÿíñê, 71118, Óêðàèíà, E-mail- V.V.Kidalov@mail.ru, Òåë. 06153 46054 

2 Èíñòèòóò ôèçèêè ïîëóïðîâîäíèêîâ èì. Â. Å. Ëàøêàðüîâà ÍÀÍ Óêðàèíû, 
Ïðîñïåêò Íàóêè 41, Êèåâ, 03028, Óêðàèíà 

ÈÑÑËÅÄÎÂÀÍÈÅ ÏÎËÎÑ ÐÎÑÒÀ ÔÎÑÔÈÄÀ ÈÍÄÈß ÌÅÒÎÄÎÌ ÑÅËÅÊÒÈÂÍÎÃÎ 
ÝËÅÊÒÐÎÕÈÌÈ×ÅÑÊÎÃÎ ÒÐÀÂËÅÍÈß 

ß. À. Ñû÷èêîâà, Â. Â. Êèäàëîâ, Ã. À. Ñóêà÷ 

Àííîòàöèÿ. Â íàñòîÿùåé ðàáîòå ïðåäñòàâëåí ìåòîä íàáëþäåíèÿ ïîëîñ ðîñòà êðèñòàëëîâ 
InP, ëåãèðîâàííûõ ñåðîé, çàêëþ÷àþùèéñÿ â ýëåêòðîõèìè÷åñêîì òðàâëåíèè îáðàçöîâ. Â ðå-
çóëüòàòå íà ïîâåðõíîñòè èññëåäóåìûõ êðèñòàëëîâ îáðàçóåòñÿ êàðòèíà êîíöåíòðè÷åñêèõ òåì-
íûõ êîëåö øèðèíîé ïîðÿäêà 100 ìêì, êîòîðûå ïðåäñòàâëÿþò ñîáîé ìåñòà íàèáîëåå ïëîòíî-
ãî ñêîïëåíèÿ ïîð. Ïîðû ïðîðàñòàþò â òåõ îáëàñòÿõ, ãäå êîíöåíòðàöèÿ ñåðû ìàêñèìàëüíà. 
Ýòî ñâèäåòåëüñòâóåò â ïîëüçó âûáðàííîãî ìåòîäà äëÿ íàáëþäåíèÿ ñåãðåãàöèîííûõ ÿâëåíèé 
â êðèñòàëëå, êîòîðûå ïðîÿâëÿþòñÿ â âèäå ïîëîñ ðîñòà. 

Êëþ÷åâûå ñëîâà: ïîëîñû ðîñòà êðèñòàëëà, êîìïîçèöèîííàÿ íåîäíîðîäíîñòü, ìåòîä 
EDAX, ñåãðåãàöèîííûå ÿâëåíèÿ 

INVESTIGATION OF InP GROWTH BANDS BY SELECTIV ELECTROCHEMICAL ETCHING 

J. A. Suchikova, V. V. Kidalov, G. A. Sukach 

Abstract. In this work the method of observation of InP crystals growth bands is presented. This 
method deals with electrochemical etching of samples. As a results the surface of concentric dark 
circles of 100 mkm width was appear on the surface of investigated crystals. Pores appeared in the 
fields with the highest concentration of sulfur. It proves the suitability of chosen method for observa-
tion of segration in crystals. 

Keywords: the crystal growth band, heterogeneous composition, EDAX method, effects of seg-
regation 

ÄÎÑË²ÄÆÅÍÍß ÑÌÓÃ ÐÎÑÒÓ ÔÎÑÔ²ÄÓ ²ÍÄ²ß ÌÅÒÎÄÎÌ ÑÅËÅÊÒÈÂÍÎÃÎ 
ÅËÅÊÒÐÎÕ²Ì²×ÍÎÃÎ ÒÐÀÂËÅÍÍß 

ß. Î. Ñè÷³êîâà, Â. Â. Ê³äàëîâ, Ã. Î. Ñóêà÷ 

Àíîòàö³ÿ. Ó ðîáîò³ ïðåäñòàâëåíî ìåòîä ñïîñòåðåæåííÿ ñìóã ðîñòó êðèñòàë³â InP, ëåãîâà-
íèõ ñ³ðêîþ, ùî ïîëÿãàº â åëåêòðîõ³ì³÷íîìó òðàâëåíí³ çðàçê³â. Â ðåçóëüòàò³ íà ïîâåðõí³ äî-
ñë³äæóâàíèõ êðèñòàë³â óòâîðþþòüñÿ êîíöåíòðè÷í³ òåìí³ ê³ëüöÿ øèðèíîþ ïðèáëèçíî 100 
ìêì, ÿê³ º ì³ñöÿìè ñêóï÷åííÿ ïîð. Ïîðè ïðîðîñòàþòü â òèõ îáëàñòÿõ, äå êîíöåíòðàö³ÿ ñ³ðêè 
ìàêñèìàëüíà. Öå ñâ³ä÷èòü íà êîðèñòü âèáðàíîãî ìåòîäó äëÿ ñïîñòåðåæåííÿ ÿâèùà ñåãðåãàö³¿ 
â êðèñòàë³, ÿê³ âèÿâëÿþòüñÿ ó âèãëÿä³ ñìóã ðîñòó. 

Êëþ÷îâ³ ñëîâà: ñìóãè ðîñòó êðèñòàëó, êîìïîçèö³éíà íåîäíîð³äí³ñòü, ìåòîä EDAX, ÿâèùå 
ñåãðåãàö³¿ 
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INTEGRAL-OPTIC WAVEGUIDE STRUCTURES WITH NANOSIZED 
ACTIVE LAYER ON THE BASE OF CHALCOGENIDE GLASSY 

SEMICONDUCTORS (CGS) 

G. Ò. Horvat, I. I. Sakalosh, Y. P. Sharkan, I. I. Popovich 

Uzhhorod National University, Ukraine 
Pidhirna str., 46, 88000, Uzhhorod, Ukraine 

e-mail: shark@univ.uzhgorod.ua 

INTEGRAL-OPTIC WAVEGUIDE STRUCTURES WITH NANOSIZED ACTIVE LAYER 
ON THE BASE OF CHALCOGENIDE GLASSY SEMICONDUCTORS (CGS) 

G. Ò. Horvat, I. I. Sakalosh, Y. P. Sharkan, I. I. Popovich 

Abstract. The investigations of the two-layer waveguide integral-optic structures are carried out: 
diffuse waveguide — active nanosized gradient layer CGS with exponential and parabolic distribu-
tion of the refractive index profile. Waveguide parameters of the received structures and their change 
at the photoinduced change of the refractive index of the active layer CGS were determined. 

Keywords: waveguides, gradient layer, chalcogenide glassy semiconductors, refractive index pro-
file 

²ÍÒÅÃÐÀËÜÍÎ-ÎÏÒÈ×Í² ÕÂÈËÅÂÎÄÍ² ÑÒÐÓÊÒÓÐÈ Ç ÍÀÍÎÐÎÇÌ²ÐÍÈÌ ÀÊÒÈÂÍÈÌ 
ØÀÐÎÌ ÍÀ ÎÑÍÎÂ² ÕÀËÜÊÎÃÅÍ²ÄÍÈÕ ÑÊËÎÏÎÄ²ÁÍÈÕ ÍÀÏ²ÂÏÐÎÂ²ÄÍÈÊ²Â (ÕÑÍ) 

Ã. Ò. Ãîðâàò, ². ². Ñàêàëîø, É. Ï. Øàðêàíü, ². ². Ïîïîâè÷ 

Àíîòàö³ÿ. Ïðîâåäåíî äîñë³äæåííÿ äâîøàðîâèõ õâèëåâîäíèõ ³íòåãðàëüíî-îïòè÷íèõ 
ñòðóêòóð: äèôóç³éíèé õâèëåâîä — àêòèâíèé íàíîðîçì³ðíèé ãðàä³ºíòíèé øàð ÕÑÍ ³ç åêñ-
ïîíåíö³àëüíèì òà ïàðàáîë³÷íèì ðîçïîä³ëîì ïðîô³ëþ ïîêàçíèêà çàëîìëåííÿ. Âèçíà÷åíî 
õâèëåâîäí³ ïàðàìåòðè îòðèìàíèõ ñòðóêòóð òà ¿õ çì³íè ïðè ôîòî³íäóêîâàí³é çì³í³ ïîêàçíèêà 
çàëîìëåííÿ àêòèâíîãî øàðó ÕÑÍ. 

Êëþ÷îâ³ ñëîâà: õâèëåâîäè, ãðàä³ºíòíèé øàð, õàëüêîãåí³äí³ ñêëîïîä³áí³ íàï³âïðîâ³äíèêè, 
ïðîô³ëü ïîêàçíèêà çàëîìëåííÿ 

ÈÍÒÅÃÐÀËÜÍÎ-ÎÏÒÈ×ÅÑÊÈÅ ÂÎËÍÎÂÎÄÍÛÅ ÑÒÐÓÊÒÓÐÛ Ñ ÍÀÍÎÐÀÇÌÅÐÍÛÌ 
ÀÊÒÈÂÍÛÌ ÑËÎÅÌ ÍÀ ÁÀÇÅ ÕÀËÜÊÎÃÅÍÈÄÍÛÕ ÑÒÅÊËÎÎÁÐÀÇÍÛÕ 

ÏÎËÓÏÐÎÂÎÄÍÈÊÎÂ (ÕÑÏ) 

Ã. Ò. Ãîðâàò, È. È. Ñàêàëîø, É. Ï. Øàðêàíü, È. È. Ïîïîâè÷ 

Àííîòàöèÿ. Ïðîâåäåíû èññëåäîâàíèÿ äâóõñëîéíûõ âîëíîâîäíûõ èíòåãðàëüíî-îïòè÷åñ-
êèõ ñòðóêòóð: äèôôóçíûé âîëíîâîä — àêòèâíûé íàíîðàçìåðíûé ãðàäèåíòíûé ñëîé ÕÑÏ ñ 
ýêñïîíåíöèàëüíûì è ïàðàáîëè÷åñêèì ðàñïðåäåëåíèåì ïðîôèëÿ ïîêàçàòåëÿ ïðåëîìëåíèÿ. 
Îïðåäåëåíû âîëíîâîäíûå ïàðàìåòðû ïîëó÷åííûõ ñòðóêòóð è èõ èçìåíåíèÿ ïðè ôîòîèíäó-
öèðîâàííîì èçìåíåíèè ïîêàçàòåëÿ ïðåëîìëåíèÿ àêòèâíîãî ñëîÿ ÕÑÏ. 

Êëþ÷åâûå ñëîâà: âîëíîâîäû, ãðàäèåíòíûé ñëîé, õàëüêîãåíèäíûå ñòåêëîîáðàçíûå ïîëó-
ïðîâîäíèêè, ïðîôèëü ïîêàçàòåëÿ ïðåëîìëåíèÿ 
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LASER INSTALLATION FOR THE MEASUREMENT OF THE ACOUSTIC FIELDS PARAMETERS 
ON THE SURFACE OF ACOUSTIC WAVE GUIDES 

I. V. Blonsky, Ya. I. Lepikh, V. V. Semenov, V. G. Gryts’, A. V. Stronski 

Abstract. For the first time the possibility of the development and fabrication of the design non-
detuned functional optical scheme of the laser heterodyne installation intended for the investigation 
of the amplitude and phase fields of surface acoustic waves (SAW). The design is characterized not 
by separate optical elements but the presence of the two units — probe unit and photo-sensor with 
minimal number of optical elements. This enabled to reduce errors during amplitude and phase 
measurements, because the installation setup provides high sensitivity to the small amplitude of SAW 
and good reproducibility of the results. The optical scheme of the device is presented operation prin-
ciple is described as well as the results of some investigations. 

Keywords: surface acoustic waves, heterodyne method, amplitude, phase 

ËÀÇÅÐÍÀ ÓÑÒÀÍÎÂÊÀ ÄËß ÂÈÌ²ÐÞÂÀÍÍß ÏÀÐÀÌÅÒÐ²Â ÀÊÓÑÒÈ×ÍÎÃÎ ÏÎËß 
ÍÀ ÏÎÂÅÐÕÍ² ÀÊÓÑÒÎÏÐÎÂÎÄ²Â 

². Â. Áëîíñüêèé, ß. ². Ëåï³õ, Â. Â. Ñåìåíîâ, Â. Ã. Ãðèö, Î. Â. Ñòðîíñüêèé 

Àíîòàö³ÿ. Âïåðøå ïîêàçàíà ìîæëèâ³ñòü ðîçðîáêè òà ñòâîðåííÿ ñò³éêî¿ â³äíîñíî ä³¿ äå-
ñòàá³ë³çóþ÷èõ ôàêòîð³â ôóíêö³îíàëüíî¿ îïòè÷íî¿ ñõåìè ëàçåðíî¿ ãåòåðîäèííî¿ óñòàíîâêè, 
ïðèçíà÷åíî¿ äëÿ äîñë³äæåííÿ àìïë³òóäíèõ ³ ôàçîâèõ ïîë³â ïîâåðõíåâèõ àêóñòè÷íèõ õâèëü 
(ÏÀÕ). Âîíà âèêîíàíà íå îêðåìèìè îïòè÷íèìè åëåìåíòàìè, à ç³áðàíà ç äâîõ óçë³â — âó-
çîë çîíäà ³ âóçîë ôîòîïðèéìà÷à ç ì³í³ìàëüíèì ÷èñëîì îïòè÷íèõ åëåìåíò³â. Öå äàëî çìîãó 
çìåíøèòè ïîõèáêó ïðè ïðîâåäåíí³ àìïë³òóäíèõ òà ôàçîâèõ âèì³ð³â, îñê³ëüêè óñòàíîâêà çà-
áåçïå÷óº âèñîêó ÷óòëèâ³ñòü äî ìàëèõ àìë³òóä ÏÀÕ ³ õîðîøó â³äòâîðþâàíí³ñòü ðåçóëüòàò³â. 
Íàâîäèòüñÿ îïòè÷íà ñõåìà, âèêëàäåíî ïðèíöèï ä³¿ óñòàíîâêè, íàäàþòüñÿ ðåçóëüòàòè äåÿêèõ 
äîñë³äæåíü. 

Êëþ÷îâ³ ñëîâà: ïîâåðõíåâ³ àêóñòè÷í³ õâèë³, ãåòåðîäèííèé ìåòîä, àìïë³òóäà, ôàçà 

© I. V. Blonsky, Ya. I. Lepikh, V. V. Semenov, V. G. Gryts’, A. V. Stronski, 2010



ËÀÇÅÐÍÀß ÓÑÒÀÍÎÂÊÀ ÄËß ÈÇÌÅÐÅÍÈß ÏÀÐÀÌÅÒÐÎÂ ÀÊÓÑÒÈ×ÅÑÊÎÃÎ ÏÎËß 
ÍÀ ÏÎÂÅÐÕÍÎÑÒÈ ÀÊÓÑÒÎÏÐÎÂÎÄÎÂ 

È. Â. Áëîíñêèé, ß. È. Ëåïèõ, Â. Â. Ñåìåíîâ, Â. Ã. Ãðèö, À. Â. Ñòðîíñêèé 

Àííîòàöèÿ. Âïåðâûå ïîêàçàíà âîçìîæíîñòü ðàçðàáîòêè è ñîçäàíèÿ óñòîé÷èâîé îòíî-
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Äîêòîðó ô³çèêî-ìàòåìàòè÷íèõ íàóê, ïðîôå-
ñîðó, àêàäåì³êó ÍÀÍ Óêðà¿íè, ëàóðåàòó äâîõ Äå-
ðæàâíèõ ïðåì³é Óêðà¿íè ó ãàëóç³ íàóêè ³ òåõí³-
êè, Çàñëóæåíîìó ä³ÿ÷ó íàóêè ³ òåõí³êè Óêðà¿íè, 
äèðåêòîðó ²íñòèòóòó ô³çèêè íàï³âïðîâ³äíèê³â 
³ì. Â. ª. Ëàøêàðüîâà, ãîëîâ³ ÂÀÊ Óêðà¿íè Ìà-
÷óë³íó Âîëîäèìèðó Ôåäîðîâè÷ó 23 êâ³òíÿ 2010 
ðîêó âèïîâíþºòüñÿ 60 ðîê³â. 

Âñÿ íàóêîâà ä³ÿëüí³ñòü Âîëîäèìèðà Ôåäîðî-
âè÷à Ìà÷óë³íà ïîâ’ÿçàíà ç ²íñòèòóòîì ô³çèêè 
íàï³âïðîâ³äíèê³â ³ì. Â.ª. Ëàøêàðüîâà ÍÀÍ Óê-
ðà¿íè, äå â³í ïî÷àâ ïðàöþâàòè â 1973 ðîö³ ï³ñëÿ 
çàê³í÷åííÿ ç â³äçíàêîþ Êè¿âñüêîãî ïîë³òåõí³÷-
íîãî ³íñòèòóòó. Â 1978 ðîö³ â³í çàõèñòèâ êàíäè-
äàòñüêó, à â 1995 ðîö³ — äîêòîðñüêó äèñåðòàö³¿. 
Â. Ô. Ìà÷óë³í ó 1994 ³ 2003 ðð. ñòàâ ëàóðåàòîì 
äâîõ Äåðæàâíèõ ïðåì³é Óêðà¿íè â ãàëóç³ íàóêè 
³ òåõí³êè. Â 1998 ðîö³ éîìó ïðèñâîºíî ïî÷åñíå 
çâàííÿ “Çàñëóæåíèé ä³ÿ÷ íàóêè ³ òåõí³êè Óêðà¿-
íè”. Â 2000 ðîö³ Â. Ô. Ìà÷óë³íà áóëî îáðàíî 
÷ëåíîì-êîðåñïîíäåíòîì, à â 2009 ðîö³ — àêà-
äåì³êîì ÍÀÍ Óêðà¿íè. 

Ç 2003 ðîêó Â. Ô. Ìà÷óë³í ïðàöþº äèðåê-
òîðîì ²íñòèòóòó ô³çèêè íàï³âïðîâ³äíèê³â 
³ì. Â. ª. Ëàøêàðüîâà, º êåð³âíèêîì Â³ää³ëåííÿ 
ñòðóêòóðíîãî ³ åëåìåíòíîãî àíàë³çó íàï³âïðîâ³ä-
íèêîâèõ ìàòåð³àë³â ³ ñèñòåì ²íñòèòóòó òà î÷îëþº 
ç 2003 ðîêó Âèùó àòåñòàö³éíó êîì³ñ³þ Óêðà¿íè. 

Îñíîâí³ íàóêîâ³ ïðàö³ Â. Ô. Ìà÷óë³íà ïðè-
ñâÿ÷åí³ âèâ÷åííþ ðåíòãåíîäèôðàêö³éíèõ ÿâèù 
ó íàï³âïðîâ³äíèêîâèõ ìàòåð³àëàõ òà íàíîñòðóê-
òóðàõ, à òàêîæ ðîçðîáö³ òà ïðàêòè÷íîìó çàñòîñó-
âàííþ ìåòîä³â âèñîêîðîçä³ëüíèõ äîñë³äæåíü äëÿ 

ä³àãíîñòèêè ðåàëüíî¿ ñòðóêòóðè ñëàáîñïîòâîðå-
íèõ êðèñòàë³â òà êâàíòîâîðîçì³ðíèõ ñèñòåì. 

Øèðîêî â³äîì³ éîãî ðîáîòè ç âèâ÷åííÿ ô³çè-
êè äèíàì³÷íîãî ðîçñ³ÿííÿ Õ-ïðîìåí³â ðåàëüíèì 
êðèñòàëîì â íàéá³ëüø ñêëàäíîìó âèïàäêó êîì-
ïëåêñíî¿ äåôåêòíî¿ ñòðóêòóðè, ùî ñêëàäàºòüñÿ 
îäíî÷àñíî ç ëîêàë³çîâàíèõ ³ ðîçïîä³ëåíèõ äå-
ôîðìàö³é òà êîìïîçèö³éíîãî ñêëàäó. Íàäçâè-
÷àéíî ³íôîðìàòèâíèì â öüîìó â³äíîøåíí³ ñòà-
ëî òàêîæ âñòàíîâëåííÿ íèì çàêîíîì³ðíîñòåé 
äèíàì³÷íî¿ äèôðàêö³¿ Õ-ïðîìåí³â íà êðèñòàëàõ, 
ÿê³ îäíî÷àñíî ì³ñòÿòü ñòàòè÷í³ òà çìîäåëüîâàí³ 
àêóñòè÷í³ ñïîòâîðåííÿ ñòðóêòóðè. 

Âàæëèâ³ñòü öèõ äîñë³äæåíü íàáóâàº îñîáëè-
âîãî çíà÷åííÿ â äàíèé ÷àñ, êîëè â ñâ³òîâ³é íà-
óö³ äîñÿãëè áóðõëèâîãî ðîçâèòêó íàíîô³çèêà ³ 
íàíîåëåêòðîí³êà òà îòðèìàííÿ ñóáì³êðîííèõ 
ñòðóêòóð ç çàäàíèìè ô³çè÷íèìè òà ô³çèêî-
õ³ì³÷íèìè âëàñòèâîñòÿìè. 

Â ÷èñë³ íàéá³ëüø âàãîìèõ íàóêîâèõ ðåçóëü-
òàò³â, îòðèìàíèõ ï³ä êåð³âíèöòâîì ³ ïðè áåçïî-
ñåðåäí³é ó÷àñò³ Â. Ô. Ìà÷óë³íà, ñë³ä â³äçíà÷èòè 
íàñòóïí³: 

– âïåðøå çàïðîïîíîâàíî ³ ðîçðîáëåíî îñíî-
âè ñòðóêòóðíî¿ ä³àãíîñòèêè ðåàëüíèõ êðèñòàë³â, 
ÿê³ áàçóþòüñÿ íà îñîáëèâîñòÿõ îïòèêè Õ-ïðî-
ìåí³â â êðèñòàë³÷íèõ ñåðåäîâèùàõ ïðè äèíà-
ì³÷íîìó ðîçñ³ÿíí³, ùî äîçâîëèëî ïðîâîäèòè 
àíàë³ç ñòðóêòóðíî-íåîäíîð³äíèõ íàï³âïðîâ³ä-
íèêîâèõ ìîíîêðèñòàë³â. Ïðè öüîìó îòðèìà-
íî ìîæëèâ³ñòü âèä³ëåííÿ âíåñêó ñïîòâîðåíü 
ñòðóêòóðè ð³çíî¿ ïðèðîäè íà äèôðàêö³éí³ ïàðà-
ìåòðè ðîçñ³ÿííÿ Õ-ïðîìåí³â; 

– çàïðîïîíîâàíî ³ ðîçðîáëåíî íîâ³ ðåíò-
ãåíîîïòè÷í³ ìåòîäè, ÿê³ ñóòòºâî ï³äâèùóþòü 
ìîæëèâîñò³ ä³àãíîñòèêè ñëàáêèõ ñïîòâîðåíü â 
êðèñòàëàõ. Â ï³îíåðñüêèõ ðîáîòàõ Â. Ô. Ìà÷óë³-
íà ç âèêîðèñòàííÿì ñèíõðîòðîííîãî âèïðîì³-
íþâàííÿ ÿê äæåðåëà Õ-ïðîìåí³â äëÿ äèôðàêö³¿ 
íà êðèñòàë³÷í³é ãðàòö³ âïåðøå îòðèìàíà óí³-
êàëüíà ìîæëèâ³ñòü ñïîñòåðåæåííÿ ïîâåðõíåâî¿ 
òîïîëîã³¿ äåôåêò³â â åï³òàêñ³éíèõ ñèñòåìàõ ³ ¿¿ 
ðîçâèòîê â îá’ºì³ òà õàðàêòåð ñóïðîâîäæóþ÷èõ 
ö³ äåôåêòè äåôîðìàö³éíèõ ïîë³â; 

– çàêëàäåíî îñíîâè íîâîãî êîìïëåêñíî-
ãî ðåíòãåíîàêóñòè÷íîãî ìåòîäó ñòðóêòóðíî¿ 
ä³àãíîñòèêè ñëàáêî ñïîòâîðåíèõ êðèñòàë³â 
ç êîìá³íîâàíèìè äåôîðìàö³éíèìè ïîëÿìè, 
ÿêèé äîçâîëÿº âñòàíîâèòè íå ëèøå ïðèðîäó äî-
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ì³íóþ÷îãî òèïó äåôåêò³â êðèñòàë³÷íî¿ ãðàòêè, 
àëå é âèì³ðÿòè ÿê ð³âåíü ñëàáêèõ ìàêðîäåôîð-
ìàö³é êðèñòàëó, òàê ³ ³íòåãðàëüí³ õàðàêòåðèñòè-
êè ñòðóêòóðíî¿ äîñêîíàëîñò³; 

– çðîáëåíî âàãîìèé âíåñîê ó ðîçâèòîê ô³-
çè÷íèõ òà ô³çèêî-òåõí³÷íèõ îñíîâ ôîðìóâàííÿ 
íàï³âïðîâ³äíèêîâèõ ïðèëàäîâèõ íàíîñòðóêòóð; 
âïåðøå äîñë³äæåíî îñîáëèâîñò³ ðåëàêñàö³¿ ìå-
õàí³÷íèõ íàïðóã â åï³òàêñ³éíèõ ñèñòåìàõ, âèç-
íà÷åíî äîì³íóþ÷³ ìåõàí³çìè äåôåêòîóòâîðåííÿ 
â ïðèëàäîâèõ ñòðóêòóðàõ “ìåòàë–ä³åëåêòðèê–
íàï³âïðîâ³äíèê”, áàð’ºðíèõ íàíîñòðóêòóðàõ íà 
îñíîâ³ íàï³âïðîâ³äíèê³â òèïó AIIIBV òà ³íøèõ, 
çàëåæí³ñòü ¿õ â³ä òåõíîëîã³÷íèõ ïàðàìåòð³â ðîñ-
òîâèõ ïðîöåñ³â ³ ¿õ íàñòóïíèõ îáðîáîê. 

Ï³ä êåð³âíèöòâîì Â. Ô. Ìà÷óë³íà ïðîâåäå-
íî øèðîêå êîëî äîñë³äæåíü ç âèâ÷åííÿ âïëè-
âó âèïðîì³íþâàíü ð³çíî¿ ô³çè÷íî¿ ïðèðîäè íà 
íàï³âïðîâ³äíèêîâ³ ìàòåð³àëè òà ïðèëàäè íà ¿õ 
îñíîâ³. Ïðîàíàë³çîâàíî ìåõàí³çìè óòâîðåííÿ 
äåôåêò³â ïðè îïðîì³íåíí³ òà ðàä³àö³éíîìó â³ä-
ïàë³, çàïðîïîíîâàíî íîâ³ òåõíîëîã³÷í³ ïðîöåñè 
îáðîáêè ïðèëàäîâèõ ñòðóêòóð íà îñíîâ³ êîðîò-
êî÷àñíîãî ïîòóæíîãî ÍÂ×-îïðîì³íåííÿ, ÿê³ 
ï³äâèùóþòü ¿õ ñò³éê³ñòü äî çîâí³øí³õ âïëèâ³â. 

Âèêîíàí³ äîñë³äæåííÿ äàëè çìîãó çàïðîïî-
íóâàòè åêñïðåñí³ ìåòîäè ³íòåãðàëüíî¿ îö³íêè 
ñòðóêòóðíî¿ äîñêîíàëîñò³ íàï³âïðîâ³äíèêîâèõ 
òà îïòîåëåêòðîííèõ êðèñòàë³â ³ âèðîá³â íà ¿õ 
îñíîâ³, ÿê³ áóëî çàõèùåíî àâòîðñüêèìè ñâ³äîö-
òâàìè ³ âïðîâàäæåíî íà ÂÀÒ “Çàâîä ÷èñòèõ ìå-
òàë³â” (ì. Ñâ³òëîâîäñüê). 

Ï³ä êåð³âíèöòâîì Â. Ô. Ìà÷óë³íà âïåðøå â 
Óêðà¿í³ áóëî âèêîíàíî êîìïëåêñ ðîá³ò ïî ñòâî-
ðåííþ ìåòîäèê êîíòðîëþ òîâùèíè ïîðóøåíî-
ãî øàðó â ìîíîêðèñòàëàõ, âêëþ÷àþ÷è êðèñòàëè 
ç ìàëèìè õàðàêòåðèñòèêàìè ì³öíîñò³ òà êîíò-
ðîëþ ñòðóêòóðíî¿ äîñêîíàëîñò³ ìîíîêðèñòàë³â, 
â òîìó ÷èñë³ êðèñòàëè, ùî ì³ñòÿòü åëåìåíòè ç 
âåëèêèìè àòîìíèìè íîìåðàìè. Ñòâîðåíî òà-
êîæ êîíòðîëüíî-ä³àãíîñòè÷íèé êîìïëåêñ, ùî 
çäàòíèé çàáåçïå÷óâàòè àâòîìàòèçîâàíèé êîí-
òðîëü ñòðóêòóðíèõ ïàðàìåòð³â òà ïàðàìåòð³â 
ì³öíîñò³ ÿê íàï³âïðîâ³äíèêîâèõ êðèñòàë³â òà 
ñèñòåì, òàê ³ ñòâîðåíèõ íà ¿õ áàç³ ð³çíèõ òèï³â 
ïðèëàä³â íà âñ³õ åòàïàõ ¿õ âèãîòîâëåííÿ. 

Ìåòîäè÷í³ àñïåêòè ðîá³ò ç äîñë³äæåííÿ äè-
íàì³÷íîãî ðîçñ³ÿííÿ â îáëàñò³ äîâæèí õâèëü 
ãàëüì³âíîãî ñïåêòðó, äå ³ñòîòíó ðîëü â³ä³ãðà-
þòü ÿâèùà àíîìàëüíî¿ äèñïåðñ³¿ â ðåàëüíèõ 
á³íàðíèõ êðèñòàëàõ, àêòèâíî âèêîðèñòîâóþòü-
ñÿ â çàðóá³æíèõ ñèíõðîòðîííèõ öåíòðàõ äëÿ 

ä³àãíîñòèêè îá’ºêò³â íàíîñòðóêòóðíèõ ðîçì³ð³â 
(íàäãðàòêè, ñòðóêòóðè ç êâàíòîâèìè òî÷êàìè ³ 
ëàíöþãàìè êâàíòîâèõ òî÷îê). 

Â³ää³ëåííÿ, î÷îëþâàíå Â. Ô. Ìà÷óë³íèì, 
ïîñò³éíî çíàõîäèòüñÿ â íàóêîâîìó êîíòàêò³ ç 
áàãàòüìà íàóêîâî-äîñë³äíèìè ³íñòèòóòàìè ³ 
óí³âåðñèòåòàìè ÿê â Óêðà¿í³, òàê ³ çà ¿¿ ìåæàìè, 
çîêðåìà, â Ïîëüù³, ÔÐÍ, ÑØÀ, Ô³íëÿíä³¿. 

Â òâîð÷îìó äîðîáêó Â. Ô. Ìà÷óë³íà ìàéæå 
150 íàóêîâèõ ïðàöü, â òîìó ÷èñë³ 5 ìîíîãðàô³é. 
Ñåðåä éîãî ó÷í³â º äîêòîðè ³ êàíäèäàòè íàóê. 

Â. Ô. Ìà÷óë³í çä³éñíþº âåëèêó íàóêîâî-îð-
ãàí³çàö³éíó ðîáîòó íå ò³ëüêè íà ïîñàä³ äèðåêòîðà 
²íñòèòóòó, àëå é ãîëîâè Íàóêîâî¿ ðàäè ç ïðîáëå-
ìè “Ô³çèêà íàï³âïðîâ³äíèê³â ³ íàï³âïðîâ³äíè-
êîâ³ ïðèñòðî¿”, ÷ëåíà Ïðåçèä³¿ ÍÀÍ Óêðà¿íè, 
÷ëåíà Ì³æâ³äîì÷î¿ ðàäè ç êîîðäèíàö³¿ ôóíäà-
ìåíòàëüíèõ äîñë³äæåíü, ÷ëåíà Êîì³òåòó ç Äå-
ðæàâíèõ ïðåì³é Óêðà¿íè â ãàëóç³ íàóêè ³ òåõí³êè, 
÷ëåíà Íàö³îíàëüíî¿ ðàäè ç ïèòàíü íàóêè, ³ííî-
âàö³é òà ñòàëîãî ðîçâèòêó Óêðà¿íè, ÷ëåíà Áþðî 
Â³ää³ëåííÿ ô³çèêè ³ àñòðîíîì³¿ ÍÀÍ Óêðà¿íè, 
ñï³âãîëîâè Ñåêö³¿ ç ïðîáëåì ôóíêö³îíàëüíèõ 
ìàòåð³àë³â åëåêòðîííî¿ òåõí³êè Íàóêîâî¿ ðàäè 
ç íîâèõ ìàòåð³àë³â Ì³æíàðîäíî¿ àñîö³àö³¿ àêà-
äåì³é íàóê, ãîëîâíîãî ðåäàêòîðà ì³æíàðîäíîãî 
æóðíàëó “Semiconductor Physics, Quantum and 
Optoelectronics” òà çá³ðíèêà “Îïòîýëåêòðîíèêà 
è ïîëóïðîâîäíèêîâàÿ òåõíèêà”. 

ßê ãîëîâà Âèùî¿ àòåñòàö³éíî¿ êîì³ñ³¿ Óê-
ðà¿íè àêàäåì³ê Â. Ô. Ìà÷óë³í ïðèä³ëÿº âåëèêó 
óâàãó ñïðàâ³ âäîñêîíàëåííÿ ñèñòåìè àòåñòàö³¿ 
íàóêîâèõ òà íàóêîâî-ïåäàãîã³÷íèõ êàäð³â âèùî¿ 
êâàë³ô³êàö³¿. 

Íàì ïðèºìíî òàêîæ â³äçíà÷èòè áàãàòîë³òíþ 
ñï³âïðàöþ Âîëîäèìèðà Ôåäîðîâè÷à ³ ²íñòèòó-
òó, ÿêèé â³í î÷îëþº, ç íàøèì óí³âåðñèòåòîì, 
ðåçóëüòàòîì ÿêî¿ ñòàëî ñòâîðåííÿ ó 2008 ðîö³ 
ñï³ëüíîãî Ì³æâ³äîì÷îãî íàóêîâî-íàâ÷àëüíîãî 
ô³çèêî-òåõí³÷íîãî öåíòðó ïðè ÎÍÓ. Âîëîäè-
ìèð Ôåäîðîâè÷ àêòèâíî ³ ïë³äíî áåðå ó÷àñòü 
âïðîäîâæ äåñÿòêà ðîê³â ÿê ñï³âãîëîâà áàãàòüîõ 
Ì³æíàðîäíèõ íàóêîâèõ êîíôåðåíö³¿, ùî ïðîâî-
äÿòüñÿ íà áàç³ íàøîãî óí³âåðñèòåòó. Íàøà òâîð÷à 
³ îðãàí³çàö³éíà ñï³âïðàöÿ â³äîáðàæàºòüñÿ òàêîæ 
ó ðîáîò³ Âîëîäèìèðà Ôåäîðîâè÷à â ðåäêîëåã³¿ 
íàøîãî æóðíàëó â³ä ïåðøîãî éîãî âèïóñêó. 

Â³òàþ÷è Âàñ, Âîëîäèìèðå Ôåäîðîâè÷ó, ç³ 
ñëàâíèì Þâ³ëåºì, ùèðî çè÷èìî Âàì ì³öíîãî 
çäîðîâ’ÿ, ùàñòÿ, íàñíàãè ³ ïîäàëüøèõ òâîð÷èõ 
óñï³õ³â! 

Ðåäêîëåã³ÿ 



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

al., Gas sensor research // Phys. Rev. —  1978. —  
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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 
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8. Âàñèëüºâ Í.Â. Îïòè÷í³ ñåíñîðè íà ïë³â-
êàõ À
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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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