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ïîëÿðèçàö³éíèõ âòðàò ïðè äîâæèí³ ðîáî÷î¿ õâèë³ ñèãíàëó ³ç ÷åòâåðòîãî â³êíà ïðîçîðîñò³. 
Îòðèìàíî ðåçóëüòàòè ðîçðàõóíê³â ïàðàìåòð³â ñêðó÷óâàííÿ îïòè÷íèõ âîëîêîí ð³çíèõ õ³ì³÷-
íèõ ñêëàä³â, ïðè ÿêèõ äîñÿãàºòüñÿ äàíà óìîâà. 

Êëþ÷îâ³ ñëîâà: îïòè÷íå âîëîêíî, ïîëÿðèçàö³éíà äèñïåðñ³ÿ, ìàòåð³àëüíà äèñïåðñ³ÿ, õðî-
ìàòè÷íà äèñïåðñ³ÿ, õâèëåâ³ä íà äèñïåðñ³ÿ. 

DETERMINATION OF SPIRALBENT SINGLEMODE OPTICAL FIBRE PARAMETERS 
FOR INDEMNIFICATION OF THE RUNNING CHROMATIC DISPERSION OF THE SIGNAL 

Î. V. Bondarenko, Î. Ì. Vlasov, Î. Ì. Stachuk, D. M. Stepanov 

Abstract. Considered the step optical fibre photoelastic spiralbent singlemode. The condition of 
indemnification of a running chromatic dispersion in optical fibre in the absence of polarising losses 
of signal working wave length from the fourth window of a transparency is established. It is received 
the results of calculations of optical fibres parametres twisting of different chemical compounds at 
which the given condition is reached. 

Keywords: optical fibre, polarising dispersion, material dispersion, chromatic dispersion, wave-
guide dispersion. 

© Î. Â. Áîíäàðåíêî, Î. Ì. Âëàñîâ, Î. Ì. Ñòàùóê, Ä. Ì. Ñòåïàíîâ, 2011
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ÎÏÐÅÄÅËÅÍÈÅ ÏÀÐÀÌÅÒÐÎÂ ÑÏÈÐÀËÜÍÎÈÇÎÃÍÓÒÎÃÎ ÎÄÍÎÌÎÄÎÂÎÃÎ 
ÎÏÒÈ×ÅÑÊÎÃÎ ÂÎËÎÊÍÀ ÄËß ÊÎÌÏÅÍÑÀÖÈÈ ÏÎÃÎÍÍÎÉ 

ÕÐÎÌÀÒÈ×ÅÑÊÎÉ ÄÈÑÏÅÐÑÈÈ ÑÈÃÍÀËÀ 

Î. Â. Áîíäàðåíêî, Î. Ì. Âëàñîâ, Î. Ì. Ñòàùóê, Ä. Í. Ñòåïàíîâ 

Àííîòàöèÿ. Óñòàíîâëåíî óñëîâèå êîìïåíñàöèè ïîãîííîé õðîìàòè÷åñêîé äèñïåðñèè â 
ôîòîóïðóãîì ñïèðàëüíîèçîãíóòîì îäíîìîäîâîì ñòóïåí÷àòîì îïòè÷åñêîì âîëîêíå ïðè îò-
ñóòñòâèè ïîëÿðèçàöèîííûõ ïîòåðü íà äëèíå ðàáî÷åé âîëíû ñèãíàëà èç ÷åòâåðòîãî îêíà ïðî-
çðà÷íîñòè. Ïîëó÷åíî ðåçóëüòàòû ðàñ÷åòîâ ïàðàìåòðîâ ñêðóòêè îïòè÷åñêèõ âîëîêîí ðàçíûõ 
õèìè÷åñêèõ ñîñòàâîâ ïðè êîòîðûõ äîñòèãàåòñÿ äàííîå óñëîâèå. 

Êëþ÷åâûå ñëîâà: îïòè÷åñêîå âîëîêíî, ïîëÿðèçàöèîííàÿ äèñïåðñèÿ, ìàòåðèàëüíàÿ äèñ-
ïåðñèÿ, õðîìàòè÷åñêàÿ äèñïåðñèÿ, âîëíîâîäíàÿ äèñïåðñèÿ. 



Õ²Ì²×Í² ÑÅÍÑÎÐÈ 
——

CHEMICAL SENSORS 

PACS: 73.20.HB, 73.25.+I 
ÓÄÊ 621.315.592 

ÂÏËÈÂ ÑÒÐÓÊÒÓÐÈ ÊÐÅÌÍ²ªÂÈÕ P-N ÏÅÐÅÕÎÄ²Â 
ÍÀ ¯Õ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ßÊ ÃÀÇÎÂÈÕ ÑÅÍÑÎÐ²Â 

Ô. Î. Ïòàùåíêî 1, Î. Î. Ïòàùåíêî 2, Ã. Â. Äîâãàíþê 2 

1Îäåñüêà íàö³îíàëüíà ìîðñüêà àêàäåì³ÿ, âóë. Ä³äð³õñîíà, 8, ì. Îäåñà, 65029 
2Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ². ². Ìå÷íèêîâà, 

âóë. Äâîðÿíñüêà, 2, ì. Îäåñà, 65026, aptash@list.ru 

ÂÏËÈÂ ÑÒÐÓÊÒÓÐÈ ÊÐÅÌÍ²ªÂÈÕ P-N ÏÅÐÅÕÎÄ²Â ÍÀ ¯Õ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ 
ßÊ ÃÀÇÎÂÈÕ ÑÅÍÑÎÐ²Â 

Ô. Î. Ïòàùåíêî, Î. Î. Ïòàùåíêî, Ã. Â. Äîâãàíþê 

Àíîòàö³ÿ. Äîñë³äæåíî âïëèâ ð³âíÿ ëåãóâàííÿ êðåìí³ºâèõ p-n ïåðåõîä³â íà ¿õí³ õàðàêòåðèñ-
òèêè ÿê ñåíñîð³â ïàð³â àì³àêó. Ïðîâåäåíî ÷èñåëüí³ äâîâèì³ðí³ ðîçðàõóíêè íåð³âíîâàæíèõ 
ïîâåðõíåâèõ ïðîöåñ³â ó p-n ïåðåõîäàõ ïðè àäñîðáö³¿ ìîëåêóë äîíîðíîãî ãàçó. Âñòàíîâëåíî, 
ùî ïðè çðîñòàíí³ êîíöåíòðàö³¿ ëåãóþ÷èõ äîì³øîê çì³íþºòüñÿ ìåõàí³çì ÷óòëèâîñò³ ñåíñî-
ð³â. Ïðè íèçüêîìó ð³âí³ ëåãóâàííÿ ãàçîâà ÷óòëèâ³ñòü îáóìîâëåíà óòâîðåííÿì ïîâåðõíåâîãî 
êàíàëó ç åëåêòðîííîþ ïðîâ³äí³ñòþ. Ó ñèëüíî ëåãîâàíèõ ñòðóêòóðàõ çíà÷íó ðîëü ó ôîðìóâàí-
í³ ïîâåðõíåâîãî çâîðîòíîãî ñòðóìó â³ä³ãðàº òóíåëþâàííÿ åëåêòðîí³â ó ïîâåðõíåâèé êàíàë. 
Ï³äâèùåííÿ ð³âíÿ ëåãóâàííÿ âåäå äî çíèæåííÿ ôîíîâîãî ïðÿìîãî ñòðóìó ñåíñîð³â ³ äî ñóò-
òºâîãî çíèæåííÿ ÷óòëèâîñò³ ïðè íèçüêèõ êîíöåíòðàö³ÿõ ïàð³â àì³àêó. 

Êëþ÷îâ³ ñëîâà: ãàçîâèé ñåíñîð, ÷óòëèâ³ñòü, p-n ïåðåõ³ä, ð³âåíü ëåãóâàííÿ, ïðîâ³äíèé êà-
íàë, òóíåëþâàííÿ 

EFFECT OF THE STRUCURE OF SILICON P-N JUNCTIONS 
ON THEIR CHARACTERISTICS AS GAS SENSORS 

F. O. Ptashchenko, O. O. Ptashchenko, G. V. Dovganyuk 

Abstract. Effect of the doping level of silicon p-n junctions was studied on their characteristics as 
ammonia vapors sensors. Numerical 2-D calculations of the non-equilibrium surface processes in 
p-n junctions, due to the adsorption of donor gas molecules, were performed. It is established that 
the mechanism of the sensitivity of sensors is changed with the increase in the impurities concentra-
tions. Under a low doping level the sensitivity is due to the forming of a surface channel with elec-
tron conductivity. In highly doped structures the electron tunneling into the surface channel plays 
a significant role in the reverse surface current forming. The increase in the doping level results in a 
lowering of the background forward current of sensors and to a significant sensitivity decrease under 
low ammonia vapors concentrations. 

Key words: gas sensor, sensitivity, p-n junction, doping level, conducting channel, tunneling 

© Ô. Î. Ïòàùåíêî, Î. Î. Ïòàùåíêî, Ã. Â. Äîâãàíþê, 2011
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ÂËÈßÍÈÅ ÑÒÐÓÊÒÓÐÛ ÊÐÅÌÍÈÅÂÛÕ P-NÏÅÐÅÕÎÄÎÂ 
ÍÀ ÈÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ ÊÀÊ ÃÀÇÎÂÛÕ ÑÅÍÑÎÐÎÂ 

Ô. À. Ïòàùåíêî, À. À. Ïòàùåíêî, Ã. Â. Äîâãàíþê 

Àííîòàöèÿ. Èññëåäîâàíî âëèÿíèå óðîâíÿ ëåãèðîâàíèÿ êðåìíèåâûõ p-n ïåðåõîäîâ íà èõ 
õàðàêòåðèñòèêè êàê ñåíñîðîâ ïàðîâ àììèàêà. Ïðîâåäåíû ÷èñëåííûå äâóìåðíûå ðàñ÷åòû 
íåðàâíîâåñíûõ ïîâåðõíîñòíûõ ïðîöåññîâ â p-n ïåðåõîäàõ ïðè àäñîðáöèè ìîëåêóë äîíîðíî-
ãî ãàçà. Îáíàðóæåíî, ÷òî ïðè ïîâûøåíèè êîíöåíòðàöèè ëåãèðóþùèõ ïðèìåñåé èçìåíÿåòñÿ 
ìåõàíèçì ÷óâñòâèòåëüíîñòè ñåíñîðîâ. Ïðè íèçêîì óðîâíå ëåãèðîâàíèÿ ãàçîâàÿ ÷óâñòâè-
òåëüíîñòü îáóñëîâëåíà îáðàçîâàíèåì ïîâåðõíîñòíîãî êàíàëà ñ ýëåêòðîííîé ïðîâîäèìîñ-
òüþ. Â ñèëüíî ëåãèðîâàííûõ ñòðóêòóðàõ çíà÷èòåëüíóþ ðîëü â ôîðìèðîâàíèè ïîâåðõíîñòíî-
ãî îáðàòíîãî òîêà èãðàåò òóííåëèðîâàíèå ýëåêòðîíîâ â ïîâåðõíîñòíûé êàíàë. Ïîâûøåíèå 
óðîâíÿ ëåãèðîâàíèÿ âåäåò ê ñíèæåíèþ ôîíîâîãî ïðÿìîãî òîêà ñåíñîðîâ òà ê ñóùåñòâåííî-
ìó ñíèæåíèþ ÷óâñòâèòåëüíîñòè ïðè íèçêèõ êîíöåíòðàöèÿõ ïàðîâ àììèàêà. 

Êëþ÷åâûå ñëîâà: ãàçîâûé ñåíñîð, ÷óâñòâèòåëüíîñòü, p-n ïåðåõîä, óðîâåíü ëåãèðîâàíèÿ, 
ïðîâîäÿùèé êàíàë, òóííåëèðîâàíèå 
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Á²ÎÑÅÍÑÎÐÈ 
——

BIOSENSORS 

PACS: 87.64.CC, 87.17.EE 
ÓÄÊ535.33/.34: 579.083.13 

ÂÏËÈÂ ÂÀÆÊÈÕ ÌÅÒÀË²Â ÍÀ ÑÂ²ÒËÎÐÎÇÑ²ÞÞ×² ÂËÀÑÒÈÂÎÑÒ² 
ÁÀÊÒÅÐ²É ÖÈÊËÓ Ñ²ÐÊÈ DESULFUROMONAS ACETOXIDANS 

àÎ. ².Á³ëèé, áÎ. Ì. Âàñèë³â, àÂ. Á Ãåòüìàí, áÑ. Î. Ãíàòóø 

à — Ëüâ³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ²âàíà Ôðàíêà, ôàêóëüòåò åëåêòðîí³êè, 
êàôåäðà ô³çè÷íî¿ òà á³îìåäè÷íî¿ îïòèêè, âóë. Äðàãîìàíîâà.50, ì Ëüâ³â 79005, Óêðà¿íà, 

Òåë.: (0322)-39–4227, å-mail: bilyi@electronics.wups.lviv.ua 
á — Ëüâ³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ²âàíà Ôðàíêà, á³îëîã³÷íèé ôàêóëüòåò, 

êàôåäðà ì³êðîá³îëîã³¿, âóë Ãðóøåâñüêîãî 4 ì Ëüâ³â 79005, Óêðà¿íà 

ÂÏËÈÂ ÂÀÆÊÈÕ ÌÅÒÀË²Â ÍÀ ÑÂ²ÒËÎÐÎÇÑ²ÞÞ×² ÂËÀÑÒÈÂÎÑÒ² ÁÀÊÒÅÐ²É ÖÈÊËÓ 
Ñ²ÐÊÈ DESULFUROMONAS ACETOXIDANS 

Î. ². Á³ëèé, Î. Ì. Âàñèë³â, Â. Á. Ãåòüìàí, Ñ. Î. Ãíàòóø 

Àíîòàö³ÿ. Ó ðîáîò³ äîñë³äæåíî âïëèâ äåÿêèõ ñîëåé âàæêèõ ìåòàë³â íà ñâ³òëîðîçñ³þþ÷³ 
âëàñòèâîñò³ ñ³ðêîâ³äíîâëþâàëüíèõ áàêòåð³é Desulfuromonas acetoxidans. Âñòàíîâëåíî çàëåæ-
í³ñòü ì³æ êîíöåíòðàö³éíèìè çì³íàìè òà â³äíîñíèì âì³ñòîì êë³òèí ó âèáðàíîìó ä³àïàçîí³ 
ðîçì³ð³â çà âíåñåííÿ êàäì³é ñóëüôàòó, êóïðóì ñóëüôàòó, öèíê ñóëüôàòó òà ïëþìáóì í³òðàòó. 

Êëþ÷îâ³ ñëîâà: Desulfuromonas acetoxidans, ñâ³òëîðîçñ³þþ÷³ âëàñòèâîñò³, êóïðóì, êàäì³é, 
ïëþìáóì, öèíê 

THE INFLUENCE OF HEAVY METALS ON LIGHT SCATTERING PROPERTIES 
OF SULFUR CYCLE BACTERIA DESULFUROMONAS ACETOXIDANS 

O. I. Bilyy, O. M. Vasyliv, V. B. Getman, S. O. Hnatush 

Abstract. In this work the influence of some heavy metal salts on light scattering properties of sul-
furreducing bacteria Desulfuromonas acetoxidans has been investigated. Concentration changes and 
relative content of the cells D. acetoxidans in the set intervals of sizes under the influence of cadmium 
sulfate, copper sulfate, zinc sulfate and lead nitrate have been observed. 

Keywords: Desulfuromonas acetoxidans, light scattering properties, copper, cadmium, lead, zinñ 
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ÂËÈßÍÈÅ ÒßÆÅËÛÕ ÌÅÒÀËËÎÂ ÍÀ ÑÂÅÒÎÐÀÑÑÅÈÂÀÞÙÈÅ ÑÂÎÉÑÒÂÀ 
ÁÀÊÒÅÐÈÉ ÖÈÊËÀ ÑÅÐÛ DESULFUROMONAS ACETOXIDANS 

À. È. Áèëûé, Î. Ì. Âàñèëèâ, Â. Á. Ãåòüìàí, Ñ. À. Ãíàòóø 

Àííîòàöèÿ. Â ðàáîòå èññëåäîâàíî âëèÿíèå íåêîòîðûõ ñîëåé òÿæåëûõ ìåòàëëîâ íà ñâå-
òîðàññåèâàþùèå ñâîéñòâà ñåðîâîññòàíàâëèâàþùèõ áàêòåðèé Desulfuromonas acetoxidans. Óñ-
òàíîâëåíà çàâèñèìîñòü ìåæäó èçìåíåíèåì êîíöåíòðàöèè è îòíîñèòåëüíûì ñîäåðæàíèåì 
êëåòîê â çàäàííîì äèàïàçîíå ðàçìåðîâ ïðè âíåñåíèè êàäìèé ñóëüôàòà, êóïðóì ñóëüôàòà, 
öèíê ñóëüôàòà è ïëþìáóì íèòðàòà. 

Êëþ÷åâûå ñëîâà: Desulfuromonas acetoxidans, ñâåòîðàññåèâàþùèå ñâîéñòâà, êóïðóì, êàä-
ìèé, ïëþìáóì, öèíê 

Î. ². Á³ëèé, Î. Ì. Âàñèë³â, Â. Á. Ãåòüìàí, Ñ. Î. Ãíàòóø



ÌÀÒÅÐ²ÀËÈ ÄËß ÑÅÍÑÎÐ²Â 
——

SENSOR MATERIALS 

ÓÄÊ 535.3; 535.37 

ÂÈÑÎÊÎÒÅÌÏÅÐÀÒÓÐÍÀ ÐÅÍÒÃÅÍÎÏÐÎÂ²ÄÍ²ÑÒÜ 
ÎÑÎÁËÈÂÎ ×ÈÑÒÈÕ ÊÐÈÑÒÀË²Â ÑÅËÅÍ²ÄÓ ÖÈÍÊÓ 

Ì. Ñ. Áðîäèí, Â. ß. Äåãîäà, Á. Â. Êîæóøêî, À. Î. Ñîô³ºíêî 

²íñòèòóò ô³çèêè ÍÀÍ Óêðà¿íè, 
ïðîñïåêò Íàóêè, 46, Êè¿â, 03028, Óêðà¿íà 

Òåë: +38 (044)-525–1220, 525–9614, 525–5468; ôàêñ: +38 (044)- 525–1589, 
e-mail: brodyn@iop.kiev.ua; degoda@univ.kiev.ua; bkozhush@iop.kiev.ua; asofienko@gmail.com 

ÂÈÑÎÊÎÒÅÌÏÅÐÀÒÓÐÍÀ ÐÅÍÒÃÅÍÎÏÐÎÂ²ÄÍ²ÑÒÜ 
ÎÑÎÁËÈÂÎ ×ÈÑÒÈÕ ÊÐÈÑÒÀË²Â ÑÅËÅÍ²ÄÓ ÖÈÍÊÓ 

Ì. Ñ. Áðîäèí, Â. ß. Äåãîäà, Á. Â. Êîæóøêî, À. Î. Ñîô³ºíêî 

Àíîòàö³ÿ. Ïðîâåäåí³ åêñïåðèìåíòàëüí³ äîñë³äæåííÿ òåìïåðàòóðíèõ çàëåæíîñòåé ðåíò-
ãåíîëþì³íåñöåíö³¿, ðåíòãåíî- ³ òåìíîâî¿ ïðîâ³äíîñò³ âèñîêîîìíèõ íåëåãîâàíèõ êðèñòàë³â 
ZnSe. Âñòàíîâëåíî, ùî òåìíîâà ïðîâ³äí³ñòü çðàçê³â ïðè òåìïåðàòóðàõ Ò > 400 Ê îáóìîâëå-
íà òåðì³÷íîþ äåëîêàë³çàö³ºþ íîñ³¿â ç ãëèáîêèõ ëîêàëüíèõ ð³âí³â Å

Ò
 = 0.83 åÂ, ³ âåëè÷èíà 

ðåíòãåíîïðîâ³äíîñò³ ïðè íàãð³âàíí³ äî 350 Ê ìîíîòîííî ñïàäàº, àëå ïðè âèùèõ òåìïåðàòó-
ðàõ — íàâ³òü ïîñòóïîâî çðîñòàº. Çàâäÿêè âèÿâëåíèì îñîáëèâîñòÿì òåìïåðàòóðíî¿ ïîâåä³íêè 
ðåíòãåíîïðîâ³äíîñò³ êðèñòàë³â ZnSe, ¿õ ìîæíà çàñòîñîâóâàòè ÿê äåòåêòîðè ðåíòãåí³âñüêîãî 
òà -âèïðîì³íþâàííÿ, ÿê³ íàä³éíî ïðàöþâàòèìóòü ïðè òåìïåðàòóðàõ íàâêîëèøíüîãî ñåðåä-
îâèùà  100 0C ( âèñîêîòåìïåðàòóðí³ äåòåêòîðè). 

Êëþ÷îâ³ ñëîâà: ðåíòãåíîïðîâ³äí³ñòü, äåòåêòîðè -âèïðîì³íþâàííÿ, íàäë³í³éí³ ÂÀÕ 

HIGH-TEMPERATURE X-RAY CONDUCTIVITY 
OF EXTRA PURE ZNSE CRYSTALS 

M. S. Brodyn, V. Y. Degoda, B. V. Kozhushko, A. A. Sofienko 

Abstract. Experimental investigations of temperature dependences of X-ray luminescence, X-ray 
and dark conductivity of undoped crystals ZnSe has been investigated. It has been shown that the 
dark conductivity of samples with temperatures T > 400 K is conditioned by thermal delocaliza-
tion of carriers from deep levels E

T
 = 0.83 eV, and the magnitude of of X-ray conductivity decreases 

with heating until 350 K, but increases — with higher temperatures. Due to this behavior of X-ray 
conductivity of ZnSe crystals it can be possible to use them as X- or gamma ray detectors for high-
temperature environment (high-temperature detectors). 

Keywords: X-ray conductivity, gamma ray detectors, ultralinear I-V curves. 
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ÂÛÑÎÊÎÒÅÌÏÅÐÀÒÓÐÍÀß ÐÅÍÒÃÅÍÎÏÐÎÂÎÄÈÌÎÑÒÜ 
ÎÑÎÁÎ ×ÈÑÒÛÕ ÊÐÈÑÒÀËËÎÂ ÑÅËÅÍÈÄÀ ÖÈÍÊÀ 

Ì. Ñ. Áðîäèí, Â. ß. Äåãîäà, Á. Â. Êîæóøêî, À. À. Ñîôèåíêî 

Àííîòàöèÿ. Âûïîëíåíû åêñïåðèìåíòàëüíûå èññëåäîâàíèÿ òåìïåðàòóðíûõ çàâèñèìîñòåé 
ðåíòãåíîëþìèíåñöåíöèè, ðåíòãåíî- è òåìíîâîé ïðîâîäèìîñòè íåëåãèðîâàííûõ êðèñòàëëîâ 
ZnSe. Ïîêàçàíî, ÷òî òåìíîâàÿ ïðîâîäèìîñòü îáðàçöîâ ïðè òåìïåðàòóðàõ Ò > 400 Ê îáóñëîâ-
ëåíà òåðìè÷åñêîé äåëîêàëèçàöèåé íîñèòåëåé ñ ãëóáîêèõ óðîâíåé Å

Ò
 = 0.83 åÂ, à âåëè÷èíà 

ðåíòãåíîïðîâîäèìîñòè ïðè íàãðåâàíèè äî 350 Ê ïàäàåò, íî ïðè áîëåå âûñîêèõ òåìïåðàòó-
ðàõ — äàæå ïîñòåïåííî âîçðàñòàåò. Áëàãîäàðÿ îáíàðóæåííûì îñîáåííîñòÿì òåìïåðàòóðíî-
ãî ïîâåäåíèÿ ðåíòãåíîïðîâîäèìîñòè êðèñòàëëîâ ZnSe, èõ âïîëíå âîçìîæíî èñïîëüçîâàòü 
â êà÷åñòâå äåòåêòîðîâ ðåíòãåíîâñêîãî èëè -èçëó÷åíèÿ, êîòîðûå áóäóò íàäëåæàùå ðàáîòàòü 
ïðè òåìïåðàòóðàõ îêðóæàþùåé ñðåäû âûøå 100 0C (âûñîêîòåìïåðàòóðíûå äåòåêòîðû). 

Êëþ÷åâûå ñëîâà: ðåíòãåíîïðîâîäèìîñòü, äåòåêòîðû -èçëó÷åíèÿ, ñâåðõëèíåéíûå ÂÀÕ 



ÓÄÊ 53.06.621.62–4 

ÑÒÐÓÊÒÓÐÀ È ÑÂÎÉÑÒÂÀ ÍÀÍÎÊÐÈÑÒÀËËÈ×ÅÑÊÈÕ ÏÎÊÐÛÒÈÉ 
ÈÇ ÍÈÒÐÈÄÀ ÒÈÒÀÍÀ ÏÎËÓ×ÅÍÍÛÕ ÏÐÈ ÎÑÀÆÄÅÍÈÈ 

ÏÎÊÐÛÒÈÉ ÄÓÃÎÂÛÌ ÐÀÇÐßÄÎÌ È Ñ Â× ÑÒÈÌÓËßÖÈÅÉ 
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Ã. Â. Êèðèê3. Ð. Þ. Òêà÷åíêî1, Ñ. Â. Ïëîòíèêîâ 
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ÑÒÐÓÊÒÓÐÀ È ÑÂÎÉÑÒÂÀ ÍÀÍÎÊÐÈÑÒÀËËÈ×ÅÑÊÈÕ ÏÎÊÐÛÒÈÉ ÈÇ ÍÈÒÐÈÄÀ ÒÈÒÀÍÀ 
ÏÎËÓ×ÅÍÍÛÕ ÏÐÈ ÎÑÀÆÄÅÍÈÈ ÏÎÊÐÛÒÈÉ ÄÓÃÎÂÛÌ ÐÀÇÐßÄÎÌ 

È Ñ Â× ÑÒÈÌÓËßÖÈÅÉ 

À. Ä. Ïîãðåáíÿê, Á. Ð. Æîëëûíáåêîâ, À. Ì. Ìàõìóä, È. Ò. Êàðàøà, 
Ã. Â. Êèðèê, Ð. Þ. Òêà÷åíêî, Ñ. Â. Ïëîòíèêîâ 

Àííîòàöèÿ. Ñ ïîìîùüþ ðàñòðîâî-ýëåêòðîíîé ìèêðîñêîïèè (ÐÝÌ), ðåíãåíî-ñòðóêòóðíî-
ãî àíàëèçà (ÐÑÀ), àäãåçèîííîé ïðî÷íîñòè, êîýôôèöèåíòà òðåíèÿ è ñêîðîñòè èçíîñà ìà-
òåðèàëà, áûëè èçó÷åíû ñâîéñòâà ïîêðûòèé íê — TiN. Â çàâèñèìîñòè îò ïîòåíöèàëà ñìå-
ùåíèÿ, ïîäàâàåìîãî íà ïîäëîæêó è äàâëåíèÿ â êàìåðå, âêëþ÷åíèÿ Â× ðàçðÿäà, ïîêàçàíî, 
÷òî ñîâîêóïíîñòü ðàçëè÷íûõ ïàðàìåòðîâ ðåãèñòðèðóåìûõ â ïðîöåññå öàðàïàíèÿ, ïîçâîëÿåò 
ðàçëè÷àòü ïîðîãîâûå çíà÷åíèÿ êðèòè÷åñêîé íàãðóçêè, ïðèâÿçàííûå ê ðàçëè÷íûì òèïàì êî-
ãåçèîííîãî è àäãåçèîííîãî ðàçðóøåíèÿ ïîêðûòèé ïðè òðèáîëîãè÷åñêèõ èñïûòàíèÿõ. Áûëè 
îïðåäåëåíû ðàçìåðû íàíîçåðåí íê — TiN ñòåõèîìåòðèÿ ïîêðûòèé, à òàêæå ôàçîâûé ýëå-
ìåíòíûé ñîñòàâû è ìîðôîëîãèÿ ïîâåðõíîñòè ïîêðûòèé. 

Êëþ÷åâûå ñëîâà: ýëåêòðîííàÿ ìèêðîñêîïèÿ, ðåíòãåíîâñêàÿ, íèòðèäà òèòàíà ïîêðûòèé, 
Â×-ñòèìóëÿöèÿ 

STRUCTURE AND PROPERTIES OF NANOCRYSTALLINE COATINGS TITANIUM NITRIDE 
COATING DEPOSITION RECEIVED AT ARC DISCHARGE WITH HF AND STIMULATION 

A. D. Pogrebnyak, B. R. Zhollynbekov, A. M. Mahmud, I. T. Karasha, 
G. V. Kirik, R.Yu.Tkachenko, S. V. Plotnikov 

Abstract. With the raster electron microscope (SEM), XRD defraction, adgesion strength, fric-
tion coefficient and wear rate of material properties of the coatings were studied nc — TiN. De-
pending on the bias potential applied to the substrate and the chamber pressure, the inclusion of 
high-frequency discharge, it is shown that the combination of different parameters recorded during 
scratching, allows to distinguish between the critical load thresholds that are linked to different types 
of cohesive and adhesive fracture coatings in tribological tests. Nanograin sizes were determined 
nc — TiN coating stoichiometry and phase of elemental composition and surface morphology of the 
coatings. 

Keywords: electron microscopy, X-ray, titanium nitride coatings, HF stimulation 
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Ã. Â. Ê³ð³ê, Ð. Þ. Òêà÷åíêî, Ñ. Â. Ïëîòí³êîâ 

Àíîòàö³ÿ. Çà äîïîìîãîþ ðàñòðîâî-åëåêòðîííî¿ ì³êðîñêîï³¿ (ÐÅÌ), ðåíòãåí-ñòðóêòóðíîãî 
àíàë³çó (ÐÑÀ), àäãåç³éíî¿ ì³öíîñò³, êîåô³ö³ºíòà òåðòÿ ³ øâèäêîñò³ çíîñó ìàòåð³àëó, áóëè âè-
â÷åí³ âëàñòèâîñò³ ïîêðèòò³â íê — TiN. Çàëåæíî â³ä ïîòåíö³àëó çñóâó, ùî ïîäàºòüñÿ íà ï³ä-
êëàäêó ³ òèñêó â êàìåð³, âêëþ÷åííÿ Â× ðîçðÿäó, ïîêàçàíî, ùî ñóêóïí³ñòü ð³çíèõ ïàðàìåòð³â 
ðåºñòðîâàíèõ â ïðîöåñ³ äðÿïàííÿ, äîçâîëÿº ðîçð³çíÿòè ïîðîãîâ³ çíà÷åííÿ êðèòè÷íîãî íà-
âàíòàæåííÿ, ïðèâ’ÿçàí³ äî ð³çíèõ òèï³â êîãåç³éíîãî ³ àäãåç³éíîãî ðóéíóâàííÿ ïîêðèòò³â ïðè 
òðèáîëîã³÷íèõ âèïðîáóâàííÿõ. Áóëè âèçíà÷åí³ ðîçì³ðè íàíîçåðåí íê — TiN ñòåõ³îìåòð³¿ ïî-
êðèòò³â, à òàêîæ ôàçîâèé åëåìåíòíèé ñêëàäè òà ìîðôîëîã³ÿ ïîâåðõí³ ïîêðèòò³â. 

Êëþ÷îâ³ ñëîâà: åëåêòðîííà ì³êðîñêîï³ÿ, ðåíòãåí³âñüêà, í³òðèäó òèòàíó ïîêðèòò³â, Â×-
ñòèìóëÿö³ÿ 
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ÔÎÐÌÓÂÀÍÍß ÄÅÔÅÊÒÍÎ¯ Ï²ÄÑÈÑÒÅÌÈ ÒÅËÓÐÈÄÓ ÑÂÈÍÖÞ ÏÐÈ ÃÀÐÒÓÂÀÍÍ² 

Ä. Ì. Ôðå¿ê, ². Â. Ãîð³÷îê, Þ. Â. Ëèñþê, Ë. É. Ìåæèëîâñüêà 

Àíîòàö³ÿ. Ïðåñòàâëåíî òåðìîäèíàì³÷íèé àíàë³ç ïðîöåñ³â äåôåêòîóòâîðåííÿ ó çàãàðòîâà-
íèõ ìîíîêðèñòàëàõ òåëóðèäó ñâèíöþ. Ìåòîäîì òåðìîäèíàì³÷íèõ ïîòåíö³àë³â ðîçðàõîâàíî 
çàëåæíîñò³ êîíöåíòðàö³¿ â³ëüíèõ íîñ³¿â çàðÿäó ³ ïåðåâàæàþ÷èõ òî÷êîâèõ äåôåêò³â ó êðèñòà-
ëàõ â³ä òåõíîëîã³÷íèõ ïàðàìåòð³â äâîòåìïåðàòóðíîãî â³äïàëó (òåìïåðàòóðè Ò òà òèñêó ïàðè 
õàëüêîãåíó Ð

Òå
). Âèçíà÷åíî òèï òà êîíöåíòðàö³þ äîì³íóþ÷èõ âëàñíèõ òî÷êîâèõ äåôåêò³â, 

ùî âèçíà÷àþòü åëåêòðè÷í³ âëàñòèâîñò³ ìàòåð³àëó. Ïîêàçàíî, ùî âðàõóâàííÿ ïðîöåñ³â ïåðå-
ðîçïîä³ëó òî÷êîâèõ äåôåêò³â ïðè ãàðòóâàíí³ ïîêðàùóº êîðåëÿö³þ òåîðåòè÷íèõ ðåçóëüòàò³â ç 
åêñïåðèìåíòàëüíèìè äàíèìè õîëë³âñüêèõ âèì³ðþâàíü. 

Êëþ÷îâ³ ñëîâà: òåëóðèä ñâèíöþ, òî÷êîâ³ äåôåêòè, äâîòåìïåðàòóðíèé â³äïàë, åëåêòðè÷í³ 
âëàñòèâîñò³ 

DEFECT’S SUBSYSTEM FORMING OF CRYSTALS 
OF LEAD TELLURIDE IN THE COOLING CONDITION 

D. M. Freik, I. V. Gorichok, Yu. V. Lysyuk, L. Yî. Mezchulovska 

Abstract. The thermodynamics analysis of processes of defects creation in hard-tempered lead 
telluride single crystals is represented. The method of thermodynamicses potentials dependences 
of concentration of free of charge and prevailing points defects in crystals from the technological 
parameters of two-temperature annealing (temperatures Ò and pressures of steam chalcogen Ð

Òå
). 

The type of dominant points own defects which determine electric properties of material is set. It is 
shown that the account of process of hard-tempered during interpretation of the Holl measurings 
improves correlation of experimental and theoretical , and substantially influences on correlation 
between the different charges states of defects. It is shown that the account of processes of redistri-
bution of point’s defects at tempering improves correlation of theoretical results with experimental 
data of the hall measurings. 

Keywords: lead telluride, points defects, two-temperature annealing, electric properties 
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ÔÎÐÌÈÐÎÂÀÍÈÅ ÄÅÔÅÊÒÍÎÉ ÏÎÄÑÈÑÒÅÌÛ ÒÅËËÓÐÈÄÀ ÑÂÈÍÖÀ 
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Ä. Ì. Ôðåèê, ². Â. Ãîðè÷îê, Þ. Â. Ëûñþê, Ë. É. Ìåæèëîâñêàÿ 

Àííîòàöèÿ. Ïðåäñòàâëåí òåðìîäèíàìè÷åñêèé àíàëèç ïðîöåññîâ äåôåêòîîáðàçîâàíèÿ â 
çàêàëåííûõ ìîíîêðèñòàëëàõ òåëëóðèäà ñâèíöà. Ìåòîäîì òåðìîäèíàìè÷åñêèõ ïîòåíöèàëîâ 
ðàññ÷èòàíû çàâèñèìîñòè êîíöåíòðàöèè ñâîáîäíûõ íîñèòåëåé çàðÿäà è ïðåîáëàäàþùèõ òî-
÷å÷íûõ äåôåêòîâ â êðèñòàëëàõ îò òåõíîëîãè÷åñêèõ ïàðàìåòðîâ äâóõòåìïåðàòóðíîãî îòæèãà 
(òåìïåðàòóðû Ò è äàâëåíèÿ ïàðà õàëüêîãåíà Ð

Òå
). Óñòàíîâëåí òèï äîìèíèðóþùèõ ñîáñòâåí-

íûõ òî÷å÷íûõ äåôåêòîâ, êîòîðûå îïðåäåëÿþò ýëåêòðè÷åñêèå ñâîéñòâà ìàòåðèàëà. Ïîêàçà-
íî, ÷òî ó÷åò ïðîöåññîâ ïåðåðàñïðåäåëåíèÿ òî÷å÷íûõ äåôåêòîâ ïðè çàêàëêå óëó÷øàåò êîððå-
ëÿöèþ òåîðåòè÷åñêèõ ðåçóëüòàòîâ ñ ýêñïåðèìåíòàëüíûìè äàííûìè õîëëîâñêèõ èçìåðåíèé. 

Êëþ÷åâûå ñëîâà: òåëëóðèä ñâèíöà, òî÷å÷íûå äåôåêòû, äâóõòåìïåðàòóðíûé îòæèã, ýëåêò-
ðè÷åñêèå ñâîéñòâà 
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À. Â. Ñëèöêèé, ß. È. Ëåïèõ, Ñ. Â. Ëåíêîâ, Â. Î. Ïðîöåíêî 

Àííîòàöèÿ. Ïðåäñòàâëåíû ðåçóëüòàòû ðàçðàáîòêè äèôôåðåíöèàëüíîé êîíäóêòîìåòðè-
÷åñêîé ñèñòåìû ñ àâòîìàòè÷åñêîé äèàãíîñòèêîé ïàðàìåòðîâ ýêâèâàëåíòíûõ ñõåì çàìåùå-
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APPLICATION OF THE MICROSYSTEMS TECHNOLOGY «GEOMATH» TO MODELLING 
BALANCE OF THE EARTH ANGLE MOMENT, ATMOSPHERIC PROCESSES 

AND RADIOWAVEGUIDES: II. COMPUTER EXPERIMENTS 

A. V. Glushkov, S. V. Ambrosov, O.Yu. Khetselius, Yu.Ya.Bunyakova, G. P. Prepelitsa, E. N. Serga, 
E. P. Solyanikova 

Abstract. The results of the computer experiments within new microsystem technology «Geo-
Math» on modelling global mechanisms in atmosphere low frequency processes, estimating the 
Earth angle moment balance, teleconnection effects, and the parameters of the radio-waveguides 
are presented. 

Keywords: microsystem technology, GeoMath, Earth angle moment balance, atmospheric mod-
els, teleconnection, computer experiments 
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RADIATING RESISTANCE OF THE PLANAR TRANSISTOR 
TEMPERATURE-SENSITIVE SENSORS 

S. D. Kurmashev, I. M. Vikulin 

Abstract: Investigated dependence of forward bias U and amplification  from size of streams 
electrons, neutrons and  — quanta, and also influence of effective concentration impurity in base 
area and thickness of base on radiating resistance transistor temperature-sensitive sensors. Influ-
ence of annealing of the irradiated structures on restoration of sensitive parameters was studied. 
It is shown that degradation of sensitive parameters under the influence of an irradiation begins at 
doses on 1.5 … 2 order above, than amplification. Degree of degradation U and  depends on the 
constructive-technological parameters of transistors. 

Keywords: sensors, transistors, irradiation, degradation 
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INFLUENCE OF TEMPERATURE ON WORKING CHARACTERISTICS OF PVDF SENSORS 

A. E. Sergeeva, A. F. Butenko, S. N. Fedosov 

Abstract. It is established that for obtaining the prolonged stability at elevated temperatures it is 
necessary to perform preliminary annealing; moreover the temperature of annealing must be some-
what higher than the assumed temperature of operation. Properties of the sensor remain constant 
for the duration of prolonged time. It is revealed that the maximum temperature of the operation 
of the developed pyroelectric and piezoelectric sensors should not exceed 80 °C. It is advisable to 
establish the lower boundary of the range of operating temperatures at the level of -20…-25 °C taking 
into account that the glass transition temperature of the PVDF amorphous phase is in the range of 
-40…-50 °C. 
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ñêîãî íàöèîíàëüíîãî óíèâåðñèòåòà èìå-
íè È. È. Ìå÷íèêîâà 26 íîÿáðÿ 2011 ãîäà 
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àêàäåìèêà À. Â. Ðæàíîâà. Â 1962 ãîäó ïîñòàíîâ-
ëåíèåì Ïðåçèäèóìà ÀÍ ÑÑÑÐ áûë íàçíà÷åí çà-
ìåñòèòåëåì äèðåêòîðà-îðãàíèçàòîðà Èíñòèòóòà 
ôèçèêè òâ¸ðäîãî òåëà è ïîëóïðîâîäíèêîâîé 
ýëåêòðîíèêè Ñèáèðñêîãî îòäåëåíèÿ ÀÍ â Íî-
âîñèáèðñêå (ñ 1964 ãîäà Èíñòèòóò ôèçèêè ïîëó-
ïðîâîäíèêîâ — ÈÔÏ). Ñ 1962 ïî 1972 ãîä ïðè-
íèìàåò àêòèâíîå ó÷àñòèå â ñîçäàíèè è ðàçâèòèè 
ÈÔÏ ÑÎ ÐÀÍ (ñòðîèòåëüñòâî, îñíàùåíèå ëà-
áîðàòîðèé è âñïîìîãàòåëüíûõ ïîäðàçäåëåíèé), 

â ïîäáîðå è ïîäãîòîâêå ñïåöèàëèñòîâ. Ýòà åãî 
äåÿòåëüíîñòü áûëà âûñîêî îöåíåíà ïðàâèòåëü-
ñòâîì, íàãðàäèâøåãî È. Ã. Íåèçâåñòíîãî â 1970 
ãîäó Îðäåíîì Òðóäîâîãî Êðàñíîãî Çíàìåíè. 

È. Ã. Íåèçâåñòíûé — ñïåöèàëèñò â îáëàñòè 
ôèçèêè ïîëóïðîâîäíèêîâ è ôèçè÷åñêèõ îñíîâ 
ïîëóïðîâîäíèêîâûõ ïðèáîðîâ. Ñôåðà íàó÷íîé 
äåÿòåëüíîñòè È. Ã. Íåèçâåñòíîãî — ôèçè÷åñ-
êèå ïðîöåññû íà ãðàíèöå ðàçäåëà ïîëóïðîâîä-
íèê — äèýëåêòðèê, ôèçèêà è òåõíîëîãèÿ ïî-
ëó÷åíèÿ òîíêèõ ïîëóïðîâîäíèêîâûõ ïë¸íîê, 
âçàèìîäåéñòâèå ñâåòà ñ ïîëóïðîâîäíèêîâûìè 
ãåòåðîñòðóêòóðàìè, êîìïüþòåðíîå ìîäåëè-
ðîâàíèå, êâàíòîâàÿ êðèïòîãðàôèÿ , ìèêðî- è 
íàíîñåíñîðèêà. Ìíîãî ëåò ðóêîâîäèò âûïîë-
íåíèåì ãðàíòîâ ÐÔÔÈ, Ïðîåêòîâ Ïðåçèäèóìà 
ÐÀÍ, Îòäåëåíèé ÐÀÍ è Èíòåãðàëüíûõ Ïðîåê-
òîâ ÑÎ ÐÀÍ. 

Ñ 1973 ïî 1980 ãîä — çàâåäóþùèé ëàáîðàòî-
ðèåé «Ôèçèêà è òåõíîëîãèÿ ãåðìàíèåâûõ ÌÄÏ 
ñòðóêòóð». Ñ 1980 ïî 2004 — çàìåñòèòåëü äè-
ðåêòîðà ÈÔÏ ÑÎ ÐÀÍ. Ñ 2004 ãîäà Ñîâåòíèê 
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äîêòîðà ôèçèêî-ìàòåìàòè÷åñêèõ íàóê. Â òîì 
æå ãîäó åìó áûëî ïðèñâîåíî çâàíèå ïðîôåññî-
ðà. Â 1990 ãîäó îí áûë èçáðàí ÷ëåíîì-êîððåñ-
ïîíäåíòîì ÀÍ ÑÑÑÐ ïî ñïåöèàëüíîñòè «Ýëå-
ìåíòíàÿ áàçà âû÷èñëèòåëüíîé òåõíèêè». 

Ñ 1980 ïî 2010 ãîä — çàâåäóþùèé ôèëèà-
ëîì êàôåäðû «Ïîëóïðîâîäíèêîâûå ïðèáîðû 
è ìèêðîýëåêòðîíèêà» Íîâîñèáèðñêîãî ãî-
ñóäàðñòâåííîãî òåõíè÷åñêîãî óíèâåðñèòåòà 
â ÈÔÏ ÑÎ ÐÀÍ. Ìíîãî ëåò ÷èòàåò êóðñû ïî 
ôèçè÷åñêèì îñíîâàì òâåðäîòåëüíûõ óñòðîéñòâ 
ìèêðî — è íàíîýëåêòðîíèêè. Àâòîð è ñîàâòîð 
170 íàó÷íûõ ðàáîò, èç íèõ 7 êíèã, â ò.÷. ïåðâûõ 
â Ðîññèè ó÷åáíûõ ïîñîáèé ïî îñíîâàì íàíî-
ýëåêòðîíèêè. 

Ïîä ðóêîâîäñòâîì ïðîôåññîðà È. Ã. Íåèç-
âåñòíîãî çàùèùåíî 7 äîêòîðñêèõ è 15 êàíäè-
äàòñêèõ äèññåðòàöèé. 

Â 1995 ãîäó åìó ñ ãðóïïîé ñîàâòîðîâ áûëî 
ïðèñâîåíî çâàíèå Ëàóðåàòà Ãîñóäàðñòâåííîé 
ïðåìèè Ðîññèéñêîé Ôåäåðàöèè ïî íàóêå è 
òåõíèêå çà «Îòêðûòèå, ýêñïåðèìåíòàëüíîå è 
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òåîðåòè÷åñêîå èññëåäîâàíèå íîâîãî êëàññà ôî-
òî÷óâñòâèòåëüíûõ ïîëóïðîâîäíèêîâûõ ìàòå-
ðèàëîâ». 

È. Ã. Íåèçâåñòíûé — çàìåñòèòåëü ïðåäñå-
äàòåëÿ îáúåäèíåííîãî ñîâåòà ïî ôèçè÷åñêèì 
íàóêàì ÑÎ ÐÀÍ, ðóêîâîäèòåëü Ïðîãðàììû ÑÎ 
ÐÀÍ «Òâ¸ðäîòåëüíûå óñòðîéñòâà ìèêðî — è íà-
íîýëåêòðîíèêè», çàì ãëàâíîãî ðåäàêòîðà æóð-
íàëà «Ìèêðîýëåêòðîíèêà», ÷ëåí ðåäêîëëåãèè 
æóðíàëîâ «Ïîâåðõíîñòü», «Sensor electronics 
and microsystem technologies», «Óêðàèíñêèé 
Ôèçè÷åñêèé æóðíàë», ÷ëåí-îñíîâàòåëü Àçèàò-
ñêî-Òèõîîêåàíñêîé àêàäåìèè Ìàòåðèàëîâåäå-
íèÿ, ÷ëåí Àìåðèêàíñêîãî ôèçè÷åñêîãî îáùå-
ñòâà è ßïîíñêîãî ôèçè÷åñêîãî îáùåñòâà. 

Íàì ïðèÿòíî îòìåòèòü ìíîãîëåòíåå è 
ïëîäîòâîðíîå ñîòðóäíè÷åñòâî ïðîôåññî-
ðà È. Ã. Íåèçâåñòíîãî ñ íàøèì óíèâåðñèòåòîì. 
Èãîðü Ãåîðãèåâè÷ â òå÷åíèè ìíîãèõ ëåò ðàáî-
òàåò â ðåäêîëëåãèè íàøåãî æóðíàëà, ÿâëÿåòñÿ 
ïðàêòè÷åñêè ïîñòîÿííûì ÷ëåíîì Ïðîãðàì-
ìíûõ êîìèòåòîâ ìíîãèõ Ìåæäóíàðîäíûõ íàó÷-
íî-òåõíè÷åñêèõ êîíôåðåíöèé, ïðîâîäèìûõ íà 
áàçå íàøåãî óíèâåðñèòåòà, ñòàëè ðåãóëÿðíûìè 

åãî èíòåðåñíûå îáçîðíûå ëåêöèè ïî àêòóàëü-
íûì òåìàì ôèçèêè ïîëóïðîâîäíèêîâ è íàíî-
ýëåêòðîíèêå â Áîëüøîé ôèçè÷åñêîé àóäèòîðèè 
óíèâåðñèòåòà. Íåñëó÷àéíî â 2010 ãîäó È. Ã. Íå-
èçâåñòíûé áûë èçáðàí Ïî÷¸òíûì Ïðîôåññî-
ðîì Îäåññêîãî íàöèîíàëüíîãî óíèâåðñèòåòà 
èìåíè È. È. Ìå÷íèêîâà. 

Ñ îñîáûì óäîâëåòâîðåíèåì îòìåòèì, ÷òî 
Èãîðü Ãåîðãèåâè÷ ñîõðàíèë òðåïåòíóþ ëþáîâü 
ê Îäåññå, â êîòîðîé îí ðîäèëñÿ, â êîòîðîé ðà-
áîòàë äèðåêòîðîì Îäåññêîé àñòðîíîìè÷åñêîé 
îáñåðâàòîðèè âûäàþùèéñÿ ó÷åíûé-àñòðî-
íîì åãî ñëàâíûé äåäóøêà À. ß. Îðëîâ, çäåñü â 
Îäåññêîì âîäíîì èíñòèòóòå, òåïåðü — Îäåñ-
ñêèé ìîðñêîé óíèâåðñèòåò, ïðåïîäàâàëè åãî 
ðîäèòåëè. Èãîðü Ãåîðãèåâè÷ ñîõðàíèë âìåñòå ñ 
ëþáîâüþ ê Îäåññå ëó÷øèå êà÷åñòâà îäåññèòà — 
îòêðûòîñòü äóøè, äîáðîæåëàòåëüíîñòü, îïòè-
ìèçì, çäîðîâûé þìîð. 

Äîðîãîé Èãîðü Ãåîðãèåâè÷! Â äåíü Âàøåãî 
ñëàâíîãî Þáèëåÿ ïðèìèòå íàøè èñêðåííèå 
ïîçäðàâëåíèÿ è ïîæåëàíèÿ äîáðîãî çäîðîâüÿ, 
ñ÷àñòüÿ, áëàãîïîëó÷èÿ, óñïåõîâ è òâîð÷åñêîãî 
äîëãîëåòèÿ! 

Ðåäêîëåã³ÿ 
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ÂÈÌÎÃÈ ÄÎ ÎÔÎÐÌËÅÍÍß ÑÒÀÒÅÉ Ó ÆÓÐÍÀË
²ÍÔÎÐÌÀÖ²ß ÄËß ÀÂÒÎÐ²Â

Æóðíàë “Ñåíñîðíà åëåêòðîí³êà ³ ì³êðîñèñ-
òåìí³ òåõíîëîã³¿” ïóáë³êóº ñòàòò³, êîðîòê³ ïî-
â³äîìëåííÿ, 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 òåìà-
òèö³, ïîòî÷íó ³íôîðìàö³þ — õðîí³êó, ïåðñîíà-
ë³¿, ïëàòí³ ðåêëàìí³ ïîâ³äîìëåííÿ, îãîëîøåííÿ 
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 ñóïðîâîäæóþòüñÿ ëèñòîì îðãàí³çàö³¿ ³ ïðî-
ïîíóþòüñÿ àâòîðàìè ç Óêðà¿íè àáî êðà¿í ÑÍÄ 
äî âèäàííÿ àíãë³éñüêî¿þ ìîâîþ îáîâ’ÿç êîâî 
äîïîâíþþòüñÿ óêðà¿íîìîâíîþ àáî ðîñ³éñüêî-
ìîâíîþ 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. 

4. Íà ñòàòò³ àâòîð³â ç Óêðà¿íè ìàþòü áóòè 
åêñïåðòí³ âèñíîâêè ïðî ìîæëèâ³ñòü â³äêðèòîãî 
äðóêó.

Ðóêîïèñè íàäñèëàòè çà àäðåñîþ:
Ëåï³õ ßðîñëàâ ²ëë³÷, Çàñò. 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 îô³-
ö³éíèì ëèñòîì, ï³äïèñàíèì êåð³âíèêîì óñòà-
íîâè, äå áóëà âèêîíàíà ðîáîòà. Öå ïðàâèëî íå 
ñòîñóºòüñÿ ðîá³ò ïðåäñòàâëåíèõ ì³æíàðîäíèìè 
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 
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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).

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, àíãë³é-
ñüêîþ ³ ðîñ³éñüêîþ ìîâàìè. Ïåðåä òåêñòîì 
àíîòàö³¿ ïîòð³áíî âêàçàòè íà ò³é æå ìîâ³: íàçâó 
ðîáîòè, ïð³çâèùà ³ ³í³ö³àëè âñ³õ àâòîð³â.

Äëÿ àâòîð³â ç çàêîðäîíó, ÿê³ íå çíàþòü óêðà-
¿íñüêî¿ àáî ðîñ³éñüêî¿ ìîâ, äîñòàòíüî àíîòàö³¿ 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 ðîçì³-
ùåí³ ï³ä àíîòàö³ºþ ³ íàïèñàí³ ò³ºþ ñàìîþ ìî-
âîþ.

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  

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., Ñåðãè-

åíêî 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

2
Â

6
: 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 ðèñóí-
êàõ âèêîðèñòîâóéòå øðèôò 10pt. Îäèíèö³ âè-
ì³ðó 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 óñåðåä-
èí³ ìàëþíê³â íå äîçâîëÿþòüñÿ. Ç³ çâîðîòíüî¿ 
ñòîðîíè, 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-
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