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À. Í. Ìîðîçîâñêàÿ, Ã. Ñ. Ñâå÷íèêîâ 

Àííîòàöèÿ. Öåëü îáçîðà — ïðîäåìîíñòðèðîâàòü âåäóùóþ ðîëü íàíîðàçìåðíîñòè äëÿ èñ-
ïîëüçîâàíèÿ ôèçè÷åñêèõ õàðàêòåðèñòèê íàèáîëåå ïåðñïåêòèâíûõ äëÿ ïðèìåíåíèé â ñîâðå-
ìåííîé ñóáìèêðî- è íàíîýëåêòðîíèêå, ýíåðãîíåçàâèñèìîé ïàìÿòè è ýêîëîãè÷åñêîé ýíåð-
ãåòèêå íàíîòðóáîê, íàíîïðîâîäîâ è íàíîïëåíîê. 
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Àííîòàö³ÿ. Ìåòà îãëÿäó — ïðîäåìîíñòðóâàòè ïðîâ³äíó ðîëü íàíîðîçì³ðíîñò³ äëÿ âèêî-
ðèñòàííÿ ô³çè÷íèõ õàðàêòåðèñòèê íàéá³ëüø ïåðñïåêòèâíèõ äëÿ çàñòîñóâàíü â ñó÷àñí³é ñóá-
ì³êðî- òà íàíîåëåêòðîíèö³, åíåðãîíåçàëåæí³é ïàì′ÿò³ òà åêîëîã³÷í³é åíåðãåòèö³ íàíîòðó-
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NANOSCALE MATERIALS IN MODERN MICROSYSTEM TEHNOLOGY 

A. N. Morozovska, G. S. Svechnikov 

Abstract. Review demonstrates the leading role of the nanoscale dimensionality in the physical 
characteristics of most prospective for applications in modern submicro- and nanoelectronics, non-
volatile memory cells and alternative energy nanotubes, nanowires and nanofilms. 

Keywords: nanoscale dimensionality, nanomaterials, nanoelectronics 
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Àíîòàö³ÿ. Äîñë³äæóâàëèñü ñòðóêòóðè ó âèãëÿä³ ñìóæêè êðåìí³þ íà ñàïô³ð³, â ÿê³é ôîðìó-
âàâñÿ áàð’ºð Øîòê³. Â íèõ âèÿâëåíî íàÿâí³ñòü ñï³í-çàëåæíîãî ñòðóìó ïðè ê³ìíàòíèõ òåì-
ïåðàòóðàõ. Åêñïåðèìåíòàëüíî äîñë³äæóâàëèñü âîëüòàìïåðí³, ÷àñòîòí³ òà ïîëüîâ³ çàëåæíîñ-
ò³ çàãàëüíîãî òà ñï³í-çàëåæíîãî ñòðóìó, à òàêîæ âïëèâ îñâ³òëåííÿ íà íèõ. Çàïðîïîíîâàí³ 
ìåõàí³çìè ïðîò³êàííÿ ñòðóìó â òàêèõ ñòðóêòóðàõ, åêñïåðèìåíòàëüí³ ðåçóëüòàòè äîáðå óçãî-
äæóþòüñÿ ç ïðîâåäåíèìè îö³íêàìè. Âèÿâëåíî, ùî â ñòðóêòóð³ ³ñíóþòü äâà êîíêóðóþ÷³ ñï³í-
çàëåæí³ êàíàëè ïðîò³êàííÿ ñòðóìó, ÿê³ çà ïåâíèõ óìîâ ìîæóòü êîìïåíñóâàòè îäèí îäíîãî. 
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SPIN-DEPENDENT CURRENT IN S-O-S BASED STRUCTURES 

K. V. Krivokhizha, O. V. Tretyak, A. G. Shkavro 

Abstract. In this paper we studied structures in the form of strips of silicon on sapphire, where 
Schottky barriers were formed. They demonstrate the presence of spin-dependent current at room 
temperature. Current-voltage, frequency and field characteristics for spin-dependent and overall 
currents were experimentally investigated, and the influence of light on them. The mechanisms of 
current flow in such structures are proposed, and the experimental results are in good correlation 
with evaluations. An existence of two competing spin-dependent channels of current flow is revealed 
in studied structure, and they can compensate each other under certain conditions. 
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Àííîòàöèÿ. Èññëåäîâàëèñü ñòðóêòóðû â âèäå ïîëîñêè êðåìíèÿ íà ñàïôèðå, â êîòîðûõ 
ôîðìèðîâàëñÿ áàðüåð Øîòòêè. Â íèõ îáíàðóæåíî ñóùåñòâîâàíèå ñïèíçàâèñèìîãî òîêà ïðè 
êîìíàòíûõ òåìïåðàòóðàõ. Ýêñïåðèìåíòàëüíî èññëåäîâàëèñü âîëüòàìïåðíûå, ÷àñòîòíûå è 
ïîëåâûå çàâèñèìîñòè ñïèíçàâèñèìîãî è ïîëíîãî òîêà, à òàêæå âëèÿíèå îñâåùåíèÿ íà íèõ. 
Ïðåäëîæåíû ìåõàíèçìû ïðîõîæäåíèÿ òîêà â òàêèõ ñòðóêòóðàõ, ýêñïåðèìåíòàëüíûå ðåçóëü-
òàòû õîðîøî ñîãëàñóþòñÿ ñ ïðîâåäåííûìè îöåíêàìè. Îáíàðóæåíî, ÷òî â ñòðóêòóðå ñóùåñò-
âóþò äâà êîíêóðèðóþùèå ñïèíçàâèñèìûå êàíàëû ïðîõîæäåíèÿ òîêà, êîòîðûå â îïðåäåëåí-
íûõ óñëîâèÿõ ìîãóò êîìïåíñèðîâàòü äðóã äðóãà. 
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Àííîòàöèÿ. Â ðàáîòå îáñóæäàþòñÿ ôèçè÷åñêèå è ìîäåëüíûå ïðåäñòàâëåíèÿ î ïîëÿðèçàöè-
îííûõ ýôôåêòàõ, ñâÿçàííûõ ñ òåðìîäèíàìè÷åñêè íåðàâíîâåñíûìè óñëîâèÿìè â êðèñòàëëàõ, 
íàõîäÿùèõñÿ â ïîëå ïðîñòðàíñòâåííî íåîäíîðîäíîãî âîçäåéñòâèÿ. Ñðåäè ïîëÿðèçàöèîííûõ 
ýôôåêòîâ, âîçíèêàþùèõ â òàêèõ óñëîâèÿõ, à èìåííî: ôëåêñîýëåêòðè÷åñêîãî, òåðìîïîëÿðèçà-
öèîííîãî è òðåòè÷íîãî ïèðîýëåêòðè÷åñêîãî, îñîáîå âíèìàíèå óäåëÿåòñÿ îïèñàíèþ ïîñëåä-
íåãî, ïðåäñòàâëÿþùåãî íàèáîëüøèé èíòåðåñ ñ òî÷êè çðåíèÿ ïðèëîæåíèé ýòèõ ýôôåêòîâ. 

Êëþ÷åâûå ñëîâà: ïðîñòðàíñòâåííî íåîäíîðîäíîå âîçäåéñòâèå, ïîëÿðèçàöèÿ, èíäóöèðî-
âàííûé ïèðîýëåêòðè÷åñêèé îòêëèê 

Ô²ÇÈ×Í² ÌÅÕÀÍ²ÇÌÈ ÏÎËßÐÈÇÀÖ²ÉÍÈÕ ÝÔÅÊÒ²Â Â ÊÐÈÑÒÀËÀÕ, ÙÎ ÏÅÐÅÁÓÂÀÞÒÜ 
Â ÒÅÐÌÎÄÈÍÀÌ²×ÍÎ ÍÅÐ²ÂÍÎÂÀÆÍÈÕ ÓÌÎÂÀÕ 

Â. Ï. Êîñîðîòîâ, Ë. Â. Ùåäð³íà 

Àíîòàö³ÿ. Ó ðîáîò³ àíàë³çóþòüñÿ ô³çè÷í³ é ìîäåëüí³ óÿâëåííÿ ïðî ïîëÿðèçàö³éí³ åôåêòè, 
ïîâ'ÿçàí³ ç òåðìîäèíàì³÷íî íåð³âíîâàæíèìè óìîâàìè â êðèñòàëàõ, ùî ïåðåáóâàþòü ó ïîë³ 
ïðîñòîðîâî íåîäíîð³äíîãî âïëèâó. Ñåðåä ïîëÿðèçàö³éíèõ åôåêò³â, ùî âèíèêàþòü â òàêèõ 
óìîâàõ, à ñàìå: ôëåêñîåëåêòðè÷íîãî, òåðìîïîëÿðèçàö³éíîãî é òðåòèííîãî ï³ðîåëåêòðè÷íî-
ãî åôåêò³â, îñîáëèâà óâàãà ïðèä³ëÿºòüñÿ îïèñó îñòàííüîãî, ùî ïðåäñòàâëÿº íàéá³ëüøèé ³í-
òåðåñ ³ç òî÷êè çîðó çàñòîñóâàííÿ öèõ åôåêò³â. 
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PHYSICAL MECHANISMS OF POLARIZATION EFFECTS IN CRYSTALS UNDER 
THERMODYNAMICALLY NONEQUILIBRIUM CONDITIONS 

V. F. Kosorotov, L. V. Shchedrina 

Abstract. Physical and modelling concepts of polarization effects in crystals under thermody-
namically nonequilibrium conditions are analysed. Spatially inhomogeneous influence leads to the 
development of flexoelectric, thermopolarization and tertiary pyroelectric effects associated with 
lattice polarization. Special attention is focused on the last-named effect since the tertiary pyroelec-
tric effect is of most interest for practical application. 

Keywords: spatially inhomogeneous influence, polarization, induced pyroelectric response 
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Àííîòàöèÿ. Ðàññìîòðåí ïðèíöèï ïîñòðîåíèÿ ïîðòàòèâíîãî ôëóîðèìåòðà Ôëîðàòåñò è 
îñîáåííîñòè åãî ïðèìåíåíèÿ â ñåëüñêîì õîçÿéñòâå äëÿ îöåíêè âëèÿíèÿ çàñóõè, ðåæèìîâ 
èñêóññòâåííîãî ïîëèâà, âíåñåíèÿ óäîáðåíèé íà ñåëüñêîõîçÿéñòâåííûå êóëüòóðû. 

Êëþ÷åâûå ñëîâà: èíäóêöèÿ ôëóîðåñöåíöèè õëîðîôèëëà, âûíîñíîé îïòè÷åñêèé ñåíñîð, 
òåìïåðàòóðà, çàñóõà, èñêóññòâåííûé ïîëèâ 

ÏÎÐÒÀÒÈÂÍÈÉ ÔËÓÎÐ²ÌÅÒÐ ÔËÎÐÀÒÅÑÒ ÒÀ ÎÑÎÁËÈÂÎÑÒ² ÉÎÃÎ ÇÀÑÒÎÑÓÂÀÍÍß 

Â. Î. Ðîìàíîâ, ². Á. Ãàëåëþêà, ª. Â. Ñàðàõàí 
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âîñò³ éîãî çàñòîñóâàííÿ äëÿ îö³íêè âïëèâó ïîñóõè, ðåæèì³â øòó÷íîãî ïîëèâó, âíåñåííÿ äî-
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PORTABLE FLUOREMETER FLORATEST AND ITS APPLICATION FEATURES 

V. A. Romanov, I. B. Galelyuka, E. V. Sarakhan 

Abstract. The principle of portable fluoremeter Floratest is considered. Features of Florates ap-
plication for estimating influence of drought, artificial watering regimes, and fertilizer application 
are described. 

Keywords: induction of fluorescence of chlorophyll, remote optical sensor, temperature, drought, 
artificial watering 
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1-x
Ge

x
 (õ=0,03) 

ð-òèïó òà øàð³â ïîë³êðåìí³þ íà ³çîëÿòîð³, ðåêðåñòàë³çîâàíèõ ëàçåðîì, ç ð³çíîþ êîíöåíòðà-
ö³ºþ íîñ³¿â ó øèðîêîìó ³íòåðâàë³ òåìïåðàòóð 4,2 — 300 Ê. Ïîêàçàíî, ùî îïðîì³íåííÿ âè-
êëèêàº çìåíøåííÿ ïðîâ³äíîñò³ ÍÊ Si, Si

1-x
Ge

x 
òà øàð³â ïîë³êðåìí³þ, îñîáëèâî çà êð³îãåííèõ 

òåìïåðàòóð. Ñïîñòåð³ãàºòüñÿ êîðåëÿö³ÿ ì³æ âïëèâîì åëåêòðîííîãî îïðîì³íåííÿ íà îï³ð òà 
ìàãí³òîîï³ð äîñë³äæåíèõ êðèñòàë³â òà øàð³â ïîë³êðåìí³þ. Âèâ÷åíî òàêîæ âïëèâ îäíîâ³ñíî¿ 
äåôîðìàö³¿ íà ïðîâ³äí³ñòü îïðîì³íåíèõ ÍÊ Si, âèðîäæåíèõ òà ç êîíöåíòðàö³ºþ áîðó ïî-
áëèçó ïåðåõîäó ìåòàë-ä³åëåêòðèê (ÏÌÄ), äëÿ ÿêèõ ðîçðàõîâàíî êîåô³ö³ºíò òåíçî÷óòëèâîñò³ 
â ³íòåðâàë³ òåìïåðàòóð 4,2—300 Ê. Ïðîâåäåí³ äîñë³äæåííÿ äîçâîëÿþòü ïðîãíîçóâàòè ðàä³-
àö³éíó ñò³éê³ñòü ñåíñîð³â íà îñíîâ³ äîñë³äæåíèõ ÍÊ Si, Si

1-x
Ge

x
 òà ñèëüíî ëåãîâàíèõ øàð³â 

ïîë³êðåìí³þ äî ä³¿ îïðîì³íåííÿ åëåêòðîíàìè ç Å≤10 ÌåÂ ³ ôëþåíñîì Ô≤1×1017åë/ñì2. 

Êëþ÷îâ³ ñëîâà: íèòêîïîä³áí³ êðèñòàëè, êðåìí³é, òâåðä³ ðîç÷èíè êðåìí³é-ãåðìàí³é, øàðè 
ïîë³êðåìí³þ íà ³çîëÿòîð³, åëåêòðîííå îïðîì³íåííÿ, ìàãí³òîîï³ð, êîåô³ö³ºíò òåíçî÷óòëè-
âîñò³ 

STUDY OF ELECTRON IRRADIATION INFLUENCE ON SI, SIGE WHISKERS 
AND POLYSILICON LAYERS 

A. A. Druzhinin, I. I. Maryamova, I. P. Ostrovskii, Yu.M. Khoverko, 
A. P. Kutrakov, N. S. Liakh-Kaguj 

Abstract. The effect of electron irradiation with energy Å=10 ÌåV and different fluence 
(Ô=1×1016 — 1×1018 el/ñm2) on main properties of boron doped silicon, p-type Si

1-x
Ge

x
 (õ=0.03) 

solid solutions whiskers and laser recrystallized polysilicon on insulator layers with different car-
rier concentration has been studied in the wide temperature range of 4.2 — 300 K. It was shown 

À. Î. Äðóæèí³í, ². É. Ìàð’ÿìîâà, ². Ï. Îñòðîâñüêèé òà ³í.
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that electron irradiation caused the decrease of Si, Si
1-x

Ge
x 
whiskers and poly-Si layers conductivity, 

especially at cryogenic temperatures. Correlation between the influence of electron irradiation on 
resistance and magnetoresistance of crystals and layers has been observed. The uniaxial strain ef-
fect on the conductivity of irradiated Si whiskers, degenerated and with boron concentration in the 
vicinity of metal-insulator transition (MIT) was studied, the gauge factor for these crystals has been 
calculated in 4.2 — 300 K temperature range. These studies gave the possibility to predict the stabil-
ity of sensors on the basis of investigated Si, Si

1-x
Ge

x
 whiskers and heavily doped poly- Si layers to 

high energy electron irradiation (Å≤10 MeV) with fluence Ô≤1×1017 ål/ñm2. 

Key words: whiskers, silicon, silicon-germanium solid solution, polysilicon on insulator layers, 
electron irradiation, magnetoresistance, gauge factor 

ÈÑÑËÅÄÎÂÀÍÈÅ ÂËÈßÍÈß ÝËÅÊÒÐÎÍÍÎÃÎ ÎÁËÓ×ÅÍÈß ÍÀ ÍÈÒÅÂÈÄÍÛÅ 
ÊÐÈÑÒÀËËÛ SI, SIGE È ÑËÎÈ ÏÎËÈÊÐÅÌÍÈß 

À. À. Äðóæèíèí, È. È. Ìàðüÿìîâà, È. Ï. Îñòðîâñêèé, Þ. Ì. Õîâåðêî, 
À. Ï. Êóòðàêîâ, Í. Ñ. Ëÿõ-Êàãóé 

Àííîòàöèÿ. Ïðîâåäåíî êîìïëåêñíîå èññëåäîâàíèå âëèÿíèÿ îáëó÷åíèÿ ýëåêòðîíàìè ñ 
ýíåðãèåé Å=10 ÌåÂ è ðàçíûì ôëþýíñîì (Ô=1×1016 — 1×1018 åë/ñì2) íà îñíîâíûå ñâîéñ-
òâà ëåãèðîâàííûõ áîðîì íèòåâèäíûõ êðèñòàëëîâ (ÍÊ) êðåìíèÿ, òâåðäîãî ðàñòâîðà Si

1-x
Ge

x
 

(õ=0,03) ð-òèïà è ñëîåâ ïîëèêðåìíèÿ íà èçîëÿòîðå, ðåêðèñòàëëèçîâàííûõ ëàçåðîì, ñ ðàçíîé 
êîíöåíòðàöèåé íîñèòåëåé â øèðîêîì èíòåðâàëå òåìïåðàòóð 4,2 — 300 Ê. Ïîêàçàíî, ÷òî îá-
ëó÷åíèå âûçûâàåò óìåíüøåíèå ïðîâîäèìîñòè ÍÊ Si, Si

1-x
Ge

x 
è ñëîåâ ïîëèêðåìíèÿ, îñîáåííî 

ïðè êðèîãåííûõ òåìïåðàòóðàõ. Íàáëþäàåòñÿ êîððåëÿöèÿ ìåæäó âëèÿíèåì ýëåêòðîííîãî îá-
ëó÷åíèÿ íà ñîïðîòèâëåíèå è ìàãíèòîñîïðîòèâëåíèå èññëåäóåìûõ êðèñòàëëîâ è ñëîåâ ïîëè-
êðåìíèÿ. Èçó÷åíî òàêæå âëèÿíèå îäíîîñíîé äåôîðìàöèè íà ïðîâîäèìîñòü îáëó÷åííûõ ÍÊ 
Si, âûðîæäåííûõ è ñ êîíöåíòðàöèåé áîðà âáëèçè ïåðåõîäà ìåòàëë-äèýëåêòðèê (ÏÌÄ), äëÿ 
êîòîðûõ ðàññ÷èòàíî êîýôôèöèåíò òåíçî÷óâñòâèòåëüíîñòè â èíòåðâàëå òåìïåðàòóð 4,2—300 
Ê. Ïðîâåäåííûå èññëåäîâàíèÿ äàþò âîçìîæíîñòü ïðîãíîçèðîâàòü ðàäèàöèîííóþ ñòîéêîñòü 
ñåíñîðîâ íà îñíîâå èññëåäîâàííûõ ÍÊ Si, Si

1-x
Ge

x
 è ñèëüíî ëåãèðîâàííûõ ñëîåâ ïîëèêðåì-

íèÿ ê äåéñòâèþ îáëó÷åíèÿ ýëåêòðîíàìè ñ Å≤10 ÌåÂ è ôëþýíñîì Ô≤1×1017åë/ñì2. 

Êëþ÷åâûå ñëîâà: íèòåâèäíûå êðèñòàëëû, êðåìíèé, òâåðäûå ðàñòâîðû êðåìíèé-ãåðìà-
íèé, ñëîè ïîëèêðåìíèÿ íà èçîëÿòîðå, ýëåêòðîííîå îáëó÷åíèå, ìàãíèòîñîïðîòèâëåíèå, êî-
ýôôèöèåíò òåíçî÷óâñòâèòåëüíîñòè 
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ÏÅÐÑÏÅÊÒÈÂÈ ÑÒÂÎÐÅÍÍß ÓËÜÒÐÀÔ²ÎËÅÒÎÂÈÕ ÔÎÒÎÐÅÇÈÑÒÎÐ²Â 
ÍÀ ÎÑÍÎÂ² ÏË²ÂÎÊ ZNO 

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

Àíîòàö³ÿ. Íåëåãîâàí³ òà ëåãîâàí³ àçîòîì ïë³âêè n-ZnO îñàäæåíî íà Si òà SiN
x
/Si ï³äêëàä-

êè ìåòîäîì ìàãíåòðîííîãî ðîçïèëåííÿ. Äëÿ íàíåñåííÿ îì³÷íèõ In òà Al êîíòàêò³â äî ZnÎ 
çàñòîñîâàí³ ìåòîäè òåðì³÷íîãî âàêóóìíîãî îñàäæåííÿ òà ñòàíäàðòíî¿ LIFT-OFF ë³òîãðàô³¿. 
Äîñë³äæåíî âïëèâ êðèñòàë³÷íî¿ äîñêîíàëîñò³ íåëåãîâàíèõ ïë³âîê ZnÎ òà âåëè÷èíè ì³æêîí-
òàêòíî¿ â³äñòàí³ íà ôîòî÷óòëèâ³ñòü òà øâèäêîä³þ ôîòîðåçèñòîð³â íà ¿õ îñíîâ³. Äëÿ ôîòîðå-
çèñòîð³â íà îñíîâ³ íåëåãîâàíèõ ïë³âîê äîñÿãíóòà êðàòí³ñòü 24 ïðè øâèäêîä³¿ ïîðÿäêó äåñÿòè 
õâèëèí. Ôîòîðåçèñòîðè, ñòâîðåí³ íà îñíîâ³ ëåãîâàíèõ àçîòîì ïë³âîê ZnO, ïðîäåìîíñòðóâà-
ëè ôîòî÷óòëèâ³ñòü ç êðàòí³ñòþ 250 ïðè λ = 90 íì òà øâèäêîä³þ ç³ ñòàëîþ ÷àñó 10 ìêñ. 

Êëþ÷îâ³ ñëîâà: ïë³âêà ZnO, ëåãóâàííÿ, ôîòî÷óòëèâ³ñòü, øâèäêîä³ÿ, ôîòîðåçèñòîð 

THE PERSPECTIVES OF FABRICATION FOR ULTRAVIOLET PHOTORESISTORS 
BASED ON ZNO FILMS 

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

Abstract. Undoped and nitrogen doped n-ZnO films were deposited on Si and SiN
x
/Si substrates 

by magnetron sputtering. The methods of thermal vacuum deposition and standard LIFT-OFF li-
thography were used for fabrication ohmic In and Al contacts to ZnO. The influence of crystal 
perfection for undoped ZnO films and magnitude of interelectrode spacing of contacts on photosen-
sitivity and response speed of the photoresistors on their basis were investigated. For photoresistors 
based on undoped films the photocurrent-to-dark current ratio equal to 24 at response speed about 

À. ². ªâòóøåíêî, Ã. Â. Ëàøêàðüîâ, Â. É. Ëàçîðåíêî, Ë. À. Êîñÿ÷åíêî, Â. Ì. Ñêëÿð÷óê
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ten minutes were achieved. The photoresistors based on nitrogen doped films showed the photosen-
sitivity with photocurrent-to-dark current ratio is equal to 250 at λ = 390 nm with time constant of 
photoresponse about 10 μs. 

Keywords: ZnO film, doping, photoresponse, response speed, photoresistor 

ÏÅÐÑÏÅÊÒÈÂÛ ÑÎÇÄÀÍÈß ÓËÜÒÐÀÔÈÎËÅÒÎÂÛÕ ÔÎÒÎÐÅÇÈÑÒÎÐÎÂ 
ÍÀ ÎÑÍÎÂÅ ÏËÅÍÎÊ ZNO 

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

Àííîòàöèÿ. Íåëåãèðîâàííûå è ëåãèðîâàííûå àçîòîì ïëåíêè n-ZnO îñàæäåíû íà Si è 
SiN

x
/Si ïîäëîæêè ìåòîäîì ìàãíåòðîííîãî ðàñïûëåíèÿ. Ìåòîäû òåðìè÷åñêîãî âàêóóìíîãî 

îñàæäåíèÿ è ñòàíäàðòíîé LIFT-OFF ëèòîãðàôèè ïðèìåíåíû äëÿ íàíåñåíèÿ îìè÷åñêèõ In 
è Al êîíòàêòîâ ê ZnO. Èññëåäîâàíî âëèÿíèå êðèñòàëëè÷åñêîãî ñîâåðøåíñòâà íåëåãèðîâàí-
íûõ ïëåíîê ZnO è âåëè÷èíû ìåæêîíòàêòíîãî ðàññòîÿíèÿ íà ôîòî÷óâñòâèòåëüíîñòü è áûñ-
òðîäåéñòâèå ôîòîðåçèñòîðîâ íà èõ îñíîâå. Äëÿ ôîòîðåçèñòîðîâ íà îñíîâå íåëåãèðîâàííûõ 
ïëåíîê áûëà äîñòèãíóòà êðàòíîñòü 24 ïðè áûñòðîäåéñòâèè ïîðÿäêà äåñÿòè ìèíóò. Ôîòî-
ðåçèñòîðû, ñîçäàííûå íà îñíîâå ëåãèðîâàííûõ àçîòîì ïëåíîê ZnO, ïðîäåìîíñòðèðîâàëè 
ôîòî÷óâñòâèòåëüíîñòü ñ êðàòíîñòüþ 250 ïðè λ = 390 íì è áûñòðîäåéñòâèå ñ ïîñòîÿííîé 
âðåìåíè 10 ìêñ. 

Êëþ÷åâûå ñëîâà: ïëåíêà ZnO, ëåãèðîâàíèå, ôîòî÷óâñòâèòåëüíîñòü, áûñòðîäåéñòâèå, ôî-
òîðåçèñòîð 
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Â ÎÊÎË² ÔÀÇÎÂÈÕ ÏÅÐÅÕÎÄ²Â 

Î. Î. Ãîìîííàé, Ï. Ï. Ãóðàíè÷, Ð. Ð. Ðîñóë, Î. Ã. Ñëèâêà, ². Þ. Ðîìàí, Ì. Þ. Ðèãàí 

Àíîòàö³ÿ. Äîñë³äæåíî îïòè÷í³ âëàñòèâîñò³ øàðóâàòèõ ñåãíåòîåëåêòðèê³â TlInS
2
 ç íåñï³â-

ì³ðíîþ ôàçîþ. Âñòàíîâëåíî, ùî ó ³íòåðâàë³ òåìïåðàòóð 190—220 Ê ñïîñòåð³ãàºòüñÿ çì³íà 
êîíîñêîï³÷íèõ êàðòèí êðèñòàëó, â³äáóâàºòüñÿ ïîâîðîò ïëîùèíè, çì³íà â³äñòàí³ ì³æ îïòè÷-
íèìè îñÿìè êðèñòàëó. Äîñë³äæåíî òåìïåðàòóðíó çì³íó äâîïðîìåíåçàëîìëåííÿ òà àíîìàëü-
íî¿ ÷àñòèíè, òà âñòàíîâëåíî, ùî ïðè òåìïåðàòóðàõ Ò

ñ
= 197 Ê òà Ò

³
= 216 Ê ñïîñòåð³ãàþòüñÿ 

àíîìàë³¿, ùî â³äïîâ³äàþòü ñòðóêòóðíèì ôàçîâèì ïåðåõîäàì. 

Êëþ÷îâ³ ñëîâà: øàðóâàòèé êðèñòàë, ôàçîâèé ïåðåõ³ä, äâîïðîìåíåçàëîìëåííÿ 

OPTICAL PROPERTIES OF TlInS
2
 FERROELECTRIC 

NEAR PHASE TRANSITIONS 

O. O. Gomonnai, P. P. Guranich, R. R. Rosul, A. G. Slivka, I.Yu.Roman, M.Yu.Rigan 

Abstract. Studies of the optical properties of layered ferroelectric TlInS
2
 with an incommensurate 

phase were performed. In temperature range 190—220 K change of conoscopic patterns, turn of the 
plane and distance between optical axes of crystal were obtained. The temperature dependences of 
birefringence and anomalous part were investigated, and anomalies at temperatures Ò

ñ
= 197 K and 

Ò
³
= 216 K, corresponding structural phase transitions were revealed. 

Key words: layered crystal, phase transition, birefringence 
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Â ÎÁËÀÑÒÈ ÔÀÇÎÂÛÕ ÏÐÅÂÐÀÙÅÍÈÉ 

À. À. Ãîìîííàé, Ï. Ï. Ãóðàíè÷, Ð. Ð. Ðîñóë, À. Ã. Ñëèâêà, È. Þ. Ðîìàí, Ì. Þ. Ðèãàí 

Àííîòàöèÿ. Èññëåäîâàíû îïòè÷åñêèå ñâîéñòâà ñëîèñòûõ ñåãíåòîýëåêòðèêîâ TlInS
2
 ñ íå-

ñîèçìåðèìîé ôàçîé. Îïðåäåëåíî, ÷òî â èíòåðâàëå òåìïåðàòóð 190—220 Ê íàáëþäàþòñÿ èç-
ìåíåíèå êîíîñêîïè÷åñêèõ êàðòèí êðèñòàëëà, ïðîèñõîäèò ïîâîðîò ïëîñêîñòè è èçìåíåíèå 
ðàññòîÿíèÿ ìåæäó îïòè÷åñêèìè îñÿìè êðèñòàëëà. Èññëåäîâàíî òåìïåðàòóðíóþ çàâèñèìîñòü 
äâóëó÷åïðåëîìëåíèÿ è àíîìàëüíîé åå ÷àñòè, è îïðåäåëåíî, ÷òî ïðè òåìïåðàòóðàõ Ò

ñ
 = 197 Ê è 

Ò
i
 = 216 Ê íàáëþäàþòñÿ àíîìàëèè, ñîîòâåòñòâóþùèå ñòðóêòóðíûì ôàçîâûì ïðåâðàùåíèÿì. 
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Àíîòàö³ÿ. Äîñë³äæåíî âïëèâ ñèëüíî¿ îäíîâ³ñíî¿ ïðóæíî¿ äåôîðìàö³¿ íà åëåêòðîô³çè÷í³ 
âëàñòèâîñò³ n Si−  òà n Si−  ç ³çîâàëåíòíîþ äîì³øêîþ ãåðìàí³þ. Äëÿ ïðóæíî äåôîðìîâàíèõ 
êðèñòàë³â n Si−  òà n Si−  ç ³çîâàëåíòíîþ äîì³øêîþ ãåðìàí³þ âçäîâæ êðèñòàëîãðàô³÷íîãî 
íàïðÿìêó [100] õàðàêòåðíîþ îñîáëèâ³ñòþ òåìïåðàòóðíèõ çàëåæíîñòåé lg (lg )f Tρ = ) º ïåðå-
õ³ä â³ä íàõèëó 1,68 äî 1,83, ùî ïîÿñíþºòüñÿ àêòèâíèì âêëàäîì g - ïåðåõîä³â â ì³æäîëèííå 
ðîçñ³ÿííÿ ïðè T >330 K . Ïðè öüîìó çí³ìàþòüñÿ f − ïåðåõîäè ç ì³æäîëèííîãî ðîçñ³þâàííÿ 
³ ðóõëèâ³ñòü åëåêòðîí³â çðîñòàº, ùî ìîæå áóòè âèêîðèñòàíèì äëÿ ï³äâèùåííÿ ðóõëèâîñò³ 
íîñ³¿â ñòðóìó â êàíàëàõ n-ÌÎÍ òðàíçèñòîð³â. 

Êëþ÷îâ³ ñëîâà: äåôîðìàö³ÿ, ðóõëèâ³ñòü, ì³æäîëèííå ðîçñ³ÿííÿ, òðàíçèñòîð 

THE INCREASING OF CARRIERS CURRENT MOBILITY IN UNIAXIAL DEFORMED CRYSTALS 
n Si−  AND n Si−  WITH THE ISOVALENT IMPURITY OF GERMANIUM 

A. V. Fedosov , S. V. Luniov, S. A. Fedosov, S. Y. Misyuk, A. M. Korovytskyy 

Abstract. An influence of strong uniaxial elastic deformation on property n Si−  and n Si−  with 
the isovalent impurity of germanium are investigated. For the resiliently deformed crystals n Si−  
and n Si−  with the isovalent impurity of germanium along crystallography direction by [100] the 
characteristic feature of temperature dependences lg (lg )f Tρ =  is transition from inclination 1,68 
by 1,83, that is explained an active contribution g -transition to intervalley scattering at T >330 K . 
f − transitions are thus taken off from intervalley scattering and mobility of electrons grows, that can 

be used for the increase of carriers current mobility in channel of n-MOS transistors. 

Keywords: deformation, mobility, intervalley scattering, transistor 

ÏÎÂÛØÅÍÈÅ ÏÎÄÂÈÆÍÎÑÒÈ ÍÎÑÈÒÅËÅÉ ÒÎÊÀ Â ÎÄÍÎÎÑÍÎ 
ÄÅÔÎÐÌÈÐÎÂÀÍÍÛÕ ÊÐÈÑÒÀËËÀÕ n Si−  ÒÀ n Si−  Ñ ÈÇÎÂÀËÅÍÒÍÎÉ 

ÏÐÈÌÅÑÜÞ ÃÅÐÌÀÍÈß. 

À. Â. Ôåäîñîâ , Ñ. Â. Ëóí¸â, Ñ. À. Ôåäîñîâ, Ñ. ß. Ìèñþê, À. Ì. Êîðîâèöêèé 

Àííîòàöèÿ. Èññëåäîâàíî âëèÿíèå ñèëüíîé îäíîîñíîé óïðóãîé äåôîðìàöèè íà ñâîéñòâà 
n Si−  è n Si−  ñ èçîâàëåíòíîé ïðèìåñüþ ãåðìàíèÿ. Äëÿ óïðóãî äåôîðìèðîâàííûõ êðèñòàë-
ëîâ n Si−  è n Si−  ñ èçîâàëåíòíîé ïðèìåñüþ ãåðìàíèÿ âäîëü êðèñòàëëîãðàôè÷åñêîãî íà-
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ïðàâëåíèÿ [100] õàðàêòåðíîé îñîáåííîñòüþ òåìïåðàòóðíûõ çàâèñèìîñòåé lg (lg )f Tρ =  åñòü 
ïåðåõîä îò íàêëîíà 1,68 äî 1,83, ÷òî îáúÿñíÿåòñÿ àêòèâíûì âêëàäîì g - ïåðåõîäîâ â ìåæ-
äîëèííîå ðàññåÿíèå ïðè T >330 K . Ïðè ýòîì ñíèìàþòñÿ f − ïåðåõîäû èç ìåæäîëèííîãî 
ðàññåèâàíèÿ è ïîäâèæíîñòü ýëåêòðîíîâ ðàñòåò, ÷òî ìîæåò áûòü èñïîëüçîâàííûì äëÿ ïîâû-
øåíèÿ ïîäâèæíîñòè íîñèòåëåé òîêà â êàíàëàõ n-ÌÎÍ òðàíçèñòîðîâ. 

Êëþ÷åâûå ñëîâà: äåôîðìàöèÿ, ïîäâèæíîñòü, ìåæäîëèííîå ðàññåÿíèå, òðàíçèñòîð 
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ÌÀÃÍÅÒÐÎÍÍÈÌ ÐÎÇÏÈËÞÂÀÍÍßÌ 

Â. Â. Õîìÿê 

Àíîòàö³ÿ. Äîñë³äæåí³ ñòðóêòóðí³, åëåêòðè÷í³ ³ îïòè÷í³ âëàñòèâîñò³ ïë³âîê îêñèäó êàäì³þ, 
îòðèìàíèõ çà äîïîìîãîþ ìàãíåòðîííîãî ðîçïèëþâàííÿ â ñóì³ø³ àðãîíó ³ êèñíþ, ïðè ð³ç-
íèõ òåõíîëîã³÷íèõ óìîâàõ îñàäæåííÿ. Ïîêàçàíî ìîæëèâ³ñòü êîíòðîëüîâàíî êåðóâàòè öèìè 
âëàñòèâîñòÿìè øëÿõîì çì³íè óìîâ îñàäæåííÿ òà ïðîâåäåííÿ ³çîòåðì³÷íîãî â³äïàëó. Âñòà-
íîâëåíî, ùî äàíèé ìåòîä äîçâîëÿº îòðèìóâàòè âèñîêîïðîâ³äí³ ïðîçîð³ ïë³âêè CdO ç ïèòî-
ìèì îïîðîì ρ = 3∙10—4 Îì ∙ ñì ³ îïòè÷íîþ ïðîçîð³ñòþ Ò ≈ 80 — 90 % . 

Êëþ÷åâ³ ñëîâà: ïèòîìèé îï³ð, òîíê³ ïë³âêè CdO, ìàãíåòðîííå ðîçïèëþâàííÿ 

STRUCTURAL AND PHYSICAL PROPERTIES CDO FILMS , OBTAINED BY REACTIVE 
MAGNETRON SPUTTERING 

V. V. Khomyak 

Abstract. Structural, electrical and optical properties of cadmium oxide films obtained by means 
of magnetron sputtering in argon and oxygen mixture at various technological depositional condi-
tions have been investigated. There have been shown opportunity for control by changing of deposi-
tional conditions and isothermal annealing. This method have allowed to receive high — conductiv-
ity transparent CdO films with specific resistivity of ρ = 3 • 10—4 Ω • cm and optical transparency 
T ≈ 80 — 90 %. 

Keywords: resistivity, thin film of CdO, magnetron sputtering 

ÑÒÐÓÊÒÓÐÍÛÅ È ÔÈÇÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÏËÅÍÎÊ CDO, ÏÎËÓ×ÅÍÍÛÕ 
ÐÅÀÊÒÈÂÍÛÌ ÌÀÃÍÅÒÐÎÍÍÛÌ ÐÀÑÏÛËÅÍÈÅÌ 

Â. Â. Õîìÿê 

Àííîòàöèÿ. Èññëåäîâàíû ñòðóêòóðíûå, ýëåêòðè÷åñêèå è îïòè÷åñêèå ñâîéñòâà ïëåíîê îê-
ñèäà êàäìèÿ, ïîëó÷åííûõ ñ ïîìîùüþ ìàãíåòðîííîãî ðàñïûëåíèÿ â ñìåñè àðãîíà è êèñëî-
ðîäà, ïðè ðàçëè÷íûõ òåõíîëîãè÷åñêèõ óñëîâèÿõ îñàæäåíèÿ. Ïîêàçàíà âîçìîæíîñòü êîíòðî-
ëèðóåìî óïðàâëÿòü ýòèìè ñâîéñòâàìè ïóòåì èçìåíåíèÿ óñëîâèé îñàæäåíèÿ è ïðîâåäåíèÿ 
èçîòåðìè÷åñêîãî îòæèãà. Óñòàíîâëåíî, ÷òî äàííûé ìåòîä ïîçâîëÿåò ïîëó÷àòü âèñîêîïðîâî-
äÿùèå ïðîçðà÷íûå ïëåíêè CdO ñ óäåëüíûì ñîïðîòèâëåíèåì ρ = 3 • 10—4 Îì • ñì è îïòè-
÷åñêîé ïðîçðà÷íîñòüþ Ò ≈ 80 — 90 %. 

Êëþ÷åâûå ñëîâà: óäåëüíîå ñîïðîòèâëåíèå, òîíêèå ïëåíêè CdO, ìàãíåòðîííîå ðàñïûëå-
íèå 
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Te ßÊ ÌÀÒÅÐ²ÀË ÄËß ÄÅÒÅÊÒÎÐ²Â Õ- ² γ-ÂÈÏÐÎÌ²ÍÞÂÀÍÍß 

Ë. À. Êîñÿ÷åíêî, ². Ì. Ðàðåíêî, Â. Ì. Ñêëÿð÷óê, Í. Ñ. Þðöåíþê, 
Î. Ë. Ìàñëÿí÷óê, Î. Ô. Ñêëÿð÷óê, Ç. ². Çàõàðóê, ª. Â. Ãðóøêî 

Àíîòàö³ÿ. Äîñë³äæåíî ìîíîêðèñòàëè Cd
1-x

Mn
x
Te p-òèïó ïðîâ³äíîñò³ ç³ âì³ñòîì ìàðãàíöþ 

40 % (õ = 0.4) íà ïðåäìåò ¿õ çàñòîñóâàííÿ â äåòåêòîðàõ Õ- ³ γ-âèïðîì³íþâàííÿ. Ç³ ñïåêòð³â 
îïòè÷íîãî ïðîïóñêàííÿ çíàéäåíî øèðèíó çàáîðîíåíî¿ çîíè íàï³âïðîâ³äíèêà, çíà÷åííÿ ÿêî¿ 
ç³ñòàâëåíî ç óçàãàëüíåíèìè ë³òåðàòóðíèìè äàíèìè äëÿ òàêîãî âì³ñòó Mn. Ñòâîðåí³ îì³÷í³ 
êîíòàêòè é äîñë³äæåíî òåìïåðàòóðíó çàëåæí³ñòü ïèòîìîãî îïîðó ìàòåð³àëó (~ 108 Îì⋅ñì ïðè 
300 Ê). Âèõîäÿ÷è ³ç ñòàòèñòèêè íîñ³¿â çàðÿäó â êîìïåíñîâàíîìó íàï³âïðîâ³äíèêó, çíàéäåíî 
åíåðã³þ ³îí³çàö³¿ é ñòóï³íü êîìïåíñàö³¿ àêöåïòîðà, â³äïîâ³äàëüíîãî çà åëåêòðîïðîâ³äí³ñòü 
Cd

0.6
Mn

0.4
Te. Ñôîðìóëüîâàíî ðåêîìåíäàö³¿ ùîäî ïîêðàùåííÿ ïàðàìåòð³â Cd

0.6
Mn

0.4
Te ÿê ìà-

òåð³àëó äëÿ äåòåêòîð³â Õ- ³ γ-âèïðîì³íþâàííÿ. 

Êëþ÷îâ³ ñëîâà: äåòåêòîðè Õ- ³ γ-âèïðîì³íþâàííÿ, Cd
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x
Te, îïòè÷í³ é òðàíñïîðòí³ 
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Te AS A MATERIAL FOR Õ- AND γ-RAY DETECTORS 

L. A. Kosyachenko, I. M. Rarenko, V. M. Sklyarchuk, N. S. Yurtsenyuk, 
O. L. Maslyanchuk, O. F. Sklyarchuk, Z. I. Zakharuk, E. V. Grushko 

Abstract. Cd
1-x

Mn
x
Te crystals of p-type conductivity with 40 % manganese content (x = 0.4) are 

investigated for their use in detectors of X-and γ-radiation. From optical transmission spectra, the 
band gap of semiconductor has been found whose value compared with the generalized literature 
data for such Mn content. Ohmic contacts have been created and the temperature dependence of re-
sistivity of the material has been investigated (~ 108 Ω⋅cm at 300 K). Based on the statistics of charge 
carriers in a compensated semiconductor, the ionization energy and the compensation degree of 
acceptor responsible for resistivity of Cd

0.6
Mn

0.4
Te have been obtained. Recommendations for im-

provement of parameters of Cd
0.6

Mn
0.4

Te as detector material for X-and γ-radiation are formulated. 

Key words: Õ- ³ γ-ray detectors, Cd
1-x

Mn
x
Te, optical and transport properties 
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Àííîòàöèÿ. Èññëåäîâàíû ìîíîêðèñòàëëû Cd
1-x

Mn
x
Te p-òèïà ïðîâîäèìîñòè ñ ñîäåðæà-

íèåì ìàðãàíöà 40 % (õ = 0.4) íà ïðåäìåò èõ ïðèìåíåíèÿ â äåòåêòîðàõ Õ- è γ-èçëó÷åíèÿ. 
Èç ñïåêòðîâ îïòè÷åñêîãî ïðîïóñêàíèÿ íàéäåíà øèðèíà çàïðåùåííîé çîíû ïîëóïðîâîäíè-
êà, çíà÷åíèå êîòîðîé ñîïîñòàâëåíî ñ îáîáùåííûìè ëèòåðàòóðíûìè äàííûìè äëÿ òàêîãî 
ñîäåðæàíèÿ Mn. Ñîçäàíû îìè÷åñêèå êîíòàêòû è èññëåäîâàíà òåìïåðàòóðíàÿ çàâèñèìîñòü 
óäåëüíîãî ñîïðîòèâëåíèÿ ìàòåðèàëà (~ 108 Îì⋅ñì ïðè 300 Ê). Èñõîäÿ èç ñòàòèñòèêè íîñè-
òåëåé çàðÿäà â êîìïåíñèðîâàííîì ïîëóïðîâîäíèêå, íàéäåíà ýíåðãèÿ èîíèçàöèè è ñòåïåíü 
êîìïåíñàöèè àêöåïòîðà, îòâåòñòâåííîãî çà ýëåêòðîïðîâîäíîñòü Cd

0.6
Mn

0.4
Te. Ñôîðìóëèðî-

âàíû ðåêîìåíäàöèè äëÿ óëó÷øåíèÿ ïàðàìåòðîâ Cd
0.6

Mn
0.4

Te êàê ìàòåðèàëà äëÿ äåòåêòîðîâ 
Õ- è γ-èçëó÷åíèÿ. 

Êëþ÷åâûå ñëîâà: äåòåêòîðû Õ- è γ- èçëó÷åíèÿ, Cd
1-x

Mn
x
Te, îïòè÷åñêèå è òðàíñïîðòíûå 
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Àêàäåìèê ÐÀÍ, ÷ëåí Ïðåçèäèóìà ÐÀÍ, çàìåñòèòåëü 
àêàäåìèêà-ñåêðåòàðÿ Îòäåëåíèÿ èíôîðìàöèîííûõ 
òåõíîëîãèé è âû÷èñëèòåëüíûõ ñèñòåì ÐÀÍ, ïðåä-
ñåäàòåëü Ïðåçèäèóìà Ñàðàòîâñêîãî ÍÖ ÐÀÍ, ïðå-
çèäåíò Ðîññèéñêîãî ÍÒÎ ÐÝÈÑ èì. À. Ñ. Ïîïîâà, 
ïðåçèäåíò Ñîþçà íàó÷íûõ è èíæåíåðíûõ îðãàíèçà-
öèé ñòðàí ÑÍÃ 

Àêàäåìèê ÐÀÍ Þðèé Âàñèëüåâè÷ Ãóëÿ-
åâ — âûäàþùèéñÿ ó÷åíûé ñîâðåìåííîñòè, àâ-
òîð ìíîãèõ ôóíäàìåíòàëüíûõ ðàáîò â îáëàñòè 
ôèçèêè òâåðäîãî òåëà, ðàäèîôèçèêè, ýëåêòðî-
íèêè è èíôîðìàòèêè. Îí ÿâëÿåòñÿ îäíèì èç 
ñîçäàòåëåé íîâûõ íàó÷íî-òåõíè÷åñêèõ íàïðàâ-
ëåíèé — àêóñòîýëåêòðîíèêè, àêóñòîîïòèêè, 
ñïèí-âîëíîâîé ýëåêòðîíèêè, áèîìåäèöèíñêîé 
ðàäèîýëåêòðîíèêè. 

Þ. Â. Ãóëÿåâ ðîäèëñÿ 18 ñåíòÿáðÿ 1935 ã. â 
ïîñåëêå Òîìèëèíî Ëþáåðåöêîãî ðàéîíà Ìîñ-
êîâñêîé îáëàñòè. Ïîñëå çàâåðøåíèÿ ñ îòëè÷è-
åì ó÷åáû â Ìîñêîâñêîì ôèçèêî-òåõíè÷åñêîì 
èíñòèòóòå (ÌÔÒÈ) ïî ñïåöèàëüíîñòè ðàäèî-
ôèçèêà â 1958ã. Þ. Â. Ãóëÿåâ íà÷àë ñâîþ íàó÷-
íóþ äåÿòåëüíîñòü â Èíñòèòóòå ðàäèîòåõíèêè è 
ýëåêòðîíèêè (ÈÐÝ) ÀÍ ÑÑÑÐ ïîä ðóêîâîäñ-
òâîì âûäàþùèõñÿ ôèçèêîâ ïðîô. Â. Ë. Áîí÷-
Áðóåâè÷à è ïðîô. Ñ. Ã. Êàëàøíèêîâà. 

Îí âíåñ áîëüøîé âêëàä â èçó÷åíèå íåðàâíî-
âåñíûõ ýëåêòðîííûõ ïðîöåññîâ â ïîëóïðîâîä-
íèêàõ. Èì áûë ïðåäëîæåí è èçó÷åí, òàê íàçû-
âàåìûé “óäàðíûé” ìåõàíèçì ðåêîìáèíàöèè 
íîñèòåëåé çàðÿäà â ïîëóïðîâîäíèêàõ, èãðàþ-
ùèé âàæíóþ ðîëü â ñèëüíî ëåãèðîâàííûõ èëè 
óçêîçîííûõ ïîëóïðîâîäíèêàõ. Èññëåäîâàíèå 

ýòîãî ìåõàíèçìà ðåêîìáèíàöèè èìååò áîëü-
øîé ïðàêòè÷åñêèé èíòåðåñ, ò.ê. ñèëüíî ëåãèðî-
âàííûå è óçêîçîííûå ïîëóïðîâîäíèêè ñëóæàò 
ìàòåðèàëîì äëÿ èçãîòîâëåíèÿ ðÿäà âàæíåéøèõ 
ïîëóïðîâîäíèêîâûõ ïðèáîðîâ, òàêèõ êàê òóí-
íåëüíûå äèîäû, ïîëóïðîâîäíèêîâûå ëàçåðû, 
ôîòîïðèåìíèêè èíôðàêðàñíîãî èçëó÷åíèÿ è äð. 
Þ. Â. Ãóëÿåâûì âïåðâûå áûëà ïîñòðîåíà ñòàòèñ-
òè÷åñêàÿ òåîðèÿ ðåêîìáèíàöèè íîñèòåëåé çàðÿ-
äà íà äèñëîêàöèÿõ â ïîëóïðîâîäíèêàõ. Èì áûëà 
ðàññìîòðåíà ñòàòèñòèêà çàïîëíåíèÿ äèñëîêàöèé 
â ðàâíîâåñíûõ óñëîâèÿõ, áûëè íàéäåíû âûðàæå-
íèÿ äëÿ âðåìåí æèçíè íîñèòåëåé çàðÿäà, áûëî 
èçó÷åíî âëèÿíèå íà ðåêîìáèíàöèþ ýëåêòðè-
÷åñêèõ ïîëåé âîêðóã äèñëîêàöèé. Ýòè è äðóãèå 
ðàáîòû Þ. Â. Ãóëÿåâà ïî òåîðèè ðåêîìáèíàöèè 
íîñèòåëåé çàðÿäà â ïîëóïðîâîäíèêàõ ïîëó÷èëè 
ïðèçíàíèå â ìèðå è èñïîëüçóþòñÿ äëÿ ðàñ÷åòà 
áûñòðîäåéñòâèÿ ïîëóïðîâîäíèêîâûõ ïðèáîðîâ. 
Ïî ýòèì ðàáîòàì Þ. Â. Ãóëÿåâ â 1962 ã. óñïåøíî 
çàùèòèë êàíäèäàòñêóþ äèññåðòàöèþ. 

Â 1962—1963 ãã. Þ. Â. Ãóëÿåâ ðàáîòàë â Àíã-
ëèè â Ìàí÷åñòåðñêîì óíèâåðñèòåòå, ãäå çàíè-
ìàëñÿ âîïðîñàìè ýëåêòðîïðîâîäíîñòè ñèëüíî 
ëåãèðîâàííûõ ïîëóïðîâîäíèêîâ. Èì ñîâìåñò-
íî ñ Ñ. Ô. Ýäâàðäñîì íà îñíîâå èñïîëüçîâàíèÿ 
òåõíèêè êîíòèíóàëüíûõ èíòåãðàëîâ Ôåéíìà-
íà âïåðâûå áûëà ïîëó÷åíà îáùàÿ ôîðìóëà äëÿ 
ïëîòíîñòè ñîñòîÿíèé â ñèëüíî ëåãèðîâàííîì 
ïîëóïðîâîäíèêå. Ïîçæå, â 1976 ã., Þ. Â. Ãóëÿå-
âûì ñîâìåñòíî ñ Â. Ï. Ïëåññêèì áûëà ïîñòðî-
åíà òåîðèÿ ýëåêòðîïðîâîäíîñòè (à òàêæå ðÿäà 
äðóãèõ ñâîéñòâ, íàïðèìåð, òåïëîåìêîñòè), 
ñèëüíî ëåãèðîâàííûõ è êîìïåíñèðîâàííûõ 
ïîëóïðîâîäíèêîâ ïðè êîíå÷íûõ, â òîì ÷èñëå 
êîìíàòíûõ òåìïåðàòóðàõ. 

Â ðàáîòàõ Þ. Â. Ãóëÿåâà êîíöà 60-õ ãîäîâ, 
ïîñâÿùåííûõ ðàñïðîñòðàíåíèþ ýëåêòðîìàã-
íèòíûõ âîëí â ïîëóïðîâîäíèêàõ, ïðåäñêàçàí 
è èçó÷åí ðÿä íîâûõ ýôôåêòîâ. Ñþäà îòíîñÿòñÿ 
“ðàäèîýëåêòðè÷åñêèé ýôôåêò” — âîçíèêíîâå-
íèå ïîñòîÿííîé ÝÄÑ â ïîëóïðîâîäíèêå ïðè 
ïðîõîæäåíèè ýëåêòðîìàãíèòíîé âîëíû, çàâè-
ñèìîñòü ôîòîïðîâîäèìîñòè îò ïîëÿðèçàöèè 
ïàäàþùåãî èçëó÷åíèÿ, îòðèöàòåëüíàÿ ôîòî-
ïðîâîäèìîñòü ïîëóïðîâîäíèêîâ â êâàíòóþùåì 
ìàãíèòíîì ïîëå, ýôôåêò Ôàðàäåÿ íà “ãîðÿ÷èõ” 
ýëåêòðîíàõ â ïîëóïðîâîäíèêàõ. Ýòîò ïîñëåä-
íèé ýôôåêò ïîçâîëÿåò ñîçäàòü ñâåðõ÷óâñòâè-
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òåëüíûå ïðèåìíèêè èíôðàêðàñíîãî è ìèë-
ëèìåòðîâîãî èçëó÷åíèÿ ñ ÷óâñòâèòåëüíîñòüþ 
~10—13 Âò/ÃöI/2. 

Þ. Â. Ãóëÿåâûì áûë ñôîðìóëèðîâàí êðèòå-
ðèé äðåéôîâîé ýëåêòðè÷åñêîé íåóñòîé÷èâîñòè 
â ïîëóïðîâîäíèêàõ òèïà àðñåíèäà ãàëëèÿ, äî-
ñòàòî÷íî õîðîøî êîëè÷åñòâåííî îáúÿñíÿþùèé 
âîçíèêíîâåíèå ýôôåêòà Ãàííà. 

Þ. Â. Ãóëÿåâûì áûë òåîðåòè÷åñêè ïðåä-
ñêàçàí è èçó÷åí íîâûé êëàññ êèíåòè÷åñêèõ 
ÿâëåíèé â ïîëóïðîâîäíèêàõ, ñâÿçàííûé ñ óâ-
ëå÷åíèåì ýëåêòðîíîâ çâóêîâûìè âîëíàìè: 
àêóñòîìàãíåòîýëåêòðè÷åñêèé ýôôåêò (1966 ã., 
äèïëîì íà îòêðûòèå ¹ 133), àêóñòîòåðìè÷åñ-
êèé è àêóñòîìàãíåòîòåðìè÷åñêèé ýôôåêòû, 
àêóñòîêîíöåíòðàöèîííûé ýôôåêò, ïðèâîäÿ-
ùèé ê ÿâëåíèþ çâóêîëþìèíåñöåíöèè, àêóñòî-
ìàãíèòíûå ýôôåêòû. 

Â 1971 ã. Þ. Â. Ãóëÿåâûì áûë ïðåäëîæåí, òàê 
íàçûâàåìûé, “çâóêîèíæåêöèîííûé òðàíçèñòîð” 
— ïåðâûé ïðèáîð èç ñåðèè ïîëóïðîâîäíèêîâûõ 
ïðèáîðîâ ñ àêóñòè÷åñêèì ïåðåíîñîì çàðÿäà. 

Â ðÿäå ðàáîò Þ. Â. Ãóëÿåâûì ðàññìîòðåíû 
âîïðîñû äèàãíîñòèêè è òåõíîëîãèè ïîëóïðî-
âîäíèêîâûõ ìàòåðèàëîâ è ñòðóêòóð. Èì âíåñåí 
âêëàä â èíòåðïðåòàöèþ ðåçóëüòàòîâ ñïåêòðîñ-
êîïè÷åñêèõ èññëåäîâàíèé ýëåêòðîííûõ ñîñòî-
ÿíèé íà ãðàíèöå ïîëóïðîâîäíèê — äèýëåêò-
ðèê, ôîòîòåðìè÷åñêèõ è ôîòîàêóñòè÷åñêèõ 
èññëåäîâàíèé ïîëóïðîâîäíèêîâûõ ìàòåðèàëîâ 
è ïëåíîê, â ðàçðàáîòêó ìåòîäà àêóñòè÷åñêîé 
ìèêðîñêîïèè ïîëóïðîâîäíèêîâûõ ñòðóêòóð. 
Þ. Â. Ãóëÿåâ âíåñ ñóùåñòâåííûé âêëàä â òå-
îðåòè÷åñêîå îáîñíîâàíèå ìåòîäà ÑÂ×-ïëàç-
ìåííîãî òðàâëåíèÿ ñóáìèêðîííûõ ïîëóïðî-
âîäíèêîâûõ ñòðóêòóð â óñëîâèÿõ ýëåêòðîííîãî 
öèêëîòðîííîãî ðåçîíàíñà ïðè ïîíèæåííûõ 
òåìïåðàòóðàõ è â ñîçäàíèå ñîîòâåòñòâóþùèõ 
óíèêàëüíûõ òåõíîëîãè÷åñêèõ óñòàíîâîê. 

Þ. Â. Ãóëÿåâ ÿâëÿåòñÿ îäíèì èç ñîçäàòå-
ëåé íîâîé îáëàñòè ôèçèêè è òåõíèêè òâåðäîãî 
òåëà  — àêóñòîýëåêòðîíèêè, èçó÷àþùåé ýôôåê-
òû è ÿâëåíèÿ, ñâÿçàííûå ñ ðàñïðîñòðàíåíèåì 
âûñîêî÷àñòîòíûõ àêóñòè÷åñêèõ âîëí â òâåðäûõ 
òåëàõ è èõ âçàèìîäåéñòâèå ñ ýëåêòðîìàãíèòíû-
ìè ïîëÿìè è íîñèòåëÿìè çàðÿäà. 

Â 1964 ã. èì ñîâìåñòíî ñ Â. È. Ïóñòîâîéòîì 
áûëà âûäâèíóòà èäåÿ èñïîëüçîâàíèÿ ïîâåðõ-
íîñòíûõ àêóñòè÷åñêèõ âîëí (ÏÀÂ) â ýëåêòðî-
íèêå è ïðåäëîæåíà ñëîèñòàÿ ñòðóêòóðà ïüåçî-
ýëåêòðèê—ïîëóïðîâîäíèê â êà÷åñòâå áàçîâîé 
êîíñòðóêöèè àêóñòîýëåêòðîííûõ ïðèáîðîâ. 

Äàëüíåéøåå ðàçâèòèå ýòà èäåÿ ïîëó÷èëà â 
ðàáîòå Ð.Óàéòà è Ô.Âîëüòìåðà (ÑØÀ, 1965 ã.), 
ãäå îíè ïðåäëîæèëè ýëåêòðè÷åñêîå âîçáóæäå-
íèå ÏÀÂ ñ ïîìîùüþ ïåðèîäè÷åñêîé âñòðå÷íî-
øòûðåâîé ìåòàëëè÷åñêîé ñòðóêòóðû ýëåêòðî-
äîâ íà ïîâåðõíîñòè ïüåçîýëåêòðèêà. Ýòè äâå 
ðàáîòû áûëè ïåðâûìè ïóáëèêàöèÿìè, ñîäåð-
æàâøèìè ïðåäëîæåíèå èñïîëüçîâàòü ÏÀÂ äëÿ 
îáðàáîòêè èíôîðìàöèîííûõ ñèãíàëîâ. 

Â 1968 ã. Þ. Â. Ãóëÿåâûì íåçàâèñèìî è îäíî-
âðåìåííî ñ àìåðèêàíñêèì ôèçèêîì Äæ. Áëþñ-
òåéíîì áûë ïðåäñêàçàí è èçó÷åí íîâûé ôóí-
äàìåíòàëüíûé òèï ÏÀÂ, èçâåñòíûé â ìèðîâîé 
ëèòåðàòóðå ïîä íàçâàíèåì “âîëí Áëþñòåéíà-
Ãóëÿåâà”, èëè ÁÃ-âîëí. 

Þ. Â. Ãóëÿåâûì ñ ñîòðóäíèêàìè áûë ïðåä-
ñêàçàí è èçó÷åí ïîïåðå÷íûé àêóñòîýëåêòðè-
÷åñêèé ýôôåêò íà ÏÀÂ, íà êîòîðîì áàçèðóþò-
ñÿ óñòðîéñòâà áûñòðîãî ïðåîáðàçîâàíèÿ Ôóðüå, 
ñâåðòêè, êîððåëÿöèè è äðóãîé îáðàáîòêè ðà-
äèîñèãíàëîâ, ââåäåíû ïåðèîäè÷åñêèå ñòðóê-
òóðû íà ïîâåðõíîñòè òâåðäîãî òåëà â àêóñòî-
ýëåêòðîíèêó è ñîçäàí ðÿä ýëåìåíòîâ îáðàáîòêè 
ðàäèîñèãíàëîâ íà ýòîé îñíîâå. Ýòè è äðóãèå ðà-
áîòû Þ. Â. Ãóëÿåâà è åãî ñîòðóäíèêîâ, à òàêæå 
åãî ðîññèéñêèõ è çàðóáåæíûõ êîëëåã â îáëàñòè 
àêóñòîýëåêòðîíèêè ïðèâåëè ê âîçíèêíîâåíèþ 
íîâîãî íàïðàâëåíèÿ â òåõíèêå îáðàáîòêè èí-
ôîðìàöèè, ñâÿçè, ðàäèîëîêàöèè, ïîëó÷àþùåãî 
ñ êàæäûì ãîäîì âñå áîëüøåå ðàçâèòèå. Ìèðî-
âîé âûïóñê àêóñòîýëåêòðîííûõ èçäåëèé, ÿâëÿ-
þùèõñÿ âàæíûìè êîìïîíåíòàìè òåëåâèçîðîâ 
è ðàäèîïðèåìíèêîâ, ñèñòåì ðàäèîëîêàöèè, 
íàâèãàöèè è ñâÿçè, à â ïîñëåäíèå ãîäû — ñî-
òîâûõ òåëåôîíîâ, ñîñòàâëÿåò ñåãîäíÿ ìèëëèàð-
äû øòóê â ãîä (â ñòîèìîñòíîì îòíîøåíèè ~ $ 
12ìëðä â 2004 ã.) 

Çà ðàáîòû â îáëàñòè àêóñòîýëåêòðîíè-
êè è ìèêðîâîëíîâîé àêóñòèêè Þ. Â. Ãóëÿåâ 
áûë óäîñòîåí Ãîñóäàðñòâåííîé ïðåìèè ÑÑÑÐ 
(1974 ã.), Ïðåìèè Ñîâåòà Ìèíèñòðîâ ÑÑÑÐ 
(1989 ã.), Ãîñóäàðñòâåííîé ïðåìèè Ðîññèè 
(1993 ã.) è Ïðåìèè Åâðîïåéñêîãî ôèçè÷åñêîãî 
îáùåñòâà (1979 ã.). 

Þ. Â. Ãóëÿåâ âíåñ áîëüøîé âêëàä â ðàçâèòèå 
àêóñòîîïòèêè è åå ïðàêòè÷åñêîå ïðèìåíåíèå. 
Èì, ñîâìåñòíî ñ Ã. Í. Øêåðäèíûì, Â. Â. Ïðî-
êëîâûì è äðóãèìè ñîòðóäíèêàìè ïðåäñêàçàí 
è îáíàðóæåí ðÿä íîâûõ àêóñòîîïòè÷åñêèõ ýô-
ôåêòîâ: äèôðàêöèÿ ñâåòà íà ýëåêòðîííûõ âîë-
íàõ, ñîïðîâîæäàþùèõ çâóê â ïîëóïðîâîäíèêàõ, 
äèôðàêöèÿ ñâåòà íà çâóêå â àêòèâíîé ñðåäå, â 



÷àñòíîñòè, ýôôåêò àêóñòè÷åñêîé ðàñïðåäåëåí-
íîé îáðàòíîé ñâÿçè â ëàçåðàõ, ýôôåêò àêóñòî-
îïòè÷åñêîé íåâçàèìíîñòè. Õîðîøî èçâåñòíû 
ðàáîòû Þ. Â. Ãóëÿåâà è åãî êîëëåã ïî ðåçîíàí-
ñíûì è íåëèíåéíûì àêóñòîîïòè÷åñêèì ÿâëå-
íèÿì â òâåðäûõ òåëàõ. Áîëüøóþ ðàáîòó ïðîâåë 
Þ. Â. Ãóëÿåâ ïî âíåäðåíèþ àêóñòîîïòè÷åñêèõ 
ïðèáîðîâ â ñïåöèàëüíóþ àïïàðàòóðó. 

Ðàáîòû Þ. Â. Ãóëÿåâà è åãî ñîòðóäíèêîâ ïî 
àêóñòîîïòèêå ñîñòàâèëè îñíîâó ýëåìåíòíîé 
áàçû ðÿäà àêóñòîîïòè÷åñêèõ óñòðîéñòâ îáðàáîò-
êè èíôîðìàöèè — àíàëèçàòîðîâ ñïåêòðà ñâåòà 
è ðàäèîñèãíàëîâ, àíàëîãî-öèôðîâûõ ïðåîáðà-
çîâàòåëåé, àêóñòîîïòè÷åñêèõ ïðîöåññîðîâ è äð. 
Çà ýòè ðàáîòû Þ. Â. Ãóëÿåâ áûë óäîñòîåí Ãîñó-
äàðñòâåííîé ïðåìèè ÑÑÑÐ (1984 ã.). 

Ðÿä ðàáîò Þ. Â. Ãóëÿåâà ïîñâÿùåí èçó÷åíèþ 
äèíàìèêè è âîïðîñîâ óïðàâëåíèÿ èçëó÷åíè-
åì èíæåêöèîííûõ ëàçåðîâ. Èì ïðåäëîæåíà è 
èçó÷åíà êîíñòðóêöèÿ èíæåêöèîííîãî ëàçåðà ñ 
âíåøíèì ðåçîíàòîðîì, èññëåäîâàíà âîçìîæ-
íîñòü èñïîëüçîâàíèÿ ïîëóïðîâîäíèêîâîãî ëà-
çåðà êàê ïðèåìíèêà ñâåòà, èçó÷åíû âîïðîñû 
ÑÂ× ìîäóëÿöèè ëàçåðîâ â âûñîêîñêîðîñòíûõ 
âîëîêîííî-îïòè÷åñêèõ ëèíèÿõ ñâÿçè (ÂÎËÑ). 
Ðÿä ðàáîò Þ. Â. Ãóëÿåâà ïîñâÿùåí âîëîêîííî-
îïòè÷åñêèì äàò÷èêàì ðàçëè÷íûõ âåëè÷èí, â 
÷àñòíîñòè, ýëåêòðè÷åñêîãî ïîëÿ è àêóñòè÷åñêèõ 
ñèãíàëîâ (âîëîêîííî-îïòè÷åñêèé ãèäðîôîí). 
Þ. Â. Ãóëÿåâ âìåñòå ñ àêàäåìèêàìè Â. À. Êî-
òåëüíèêîâûì, À. Ì. Ïðîõîðîâûì, Æ. È. Àëôå-
ðîâûì, Ã. Ã. Äåâÿòûõ è ðÿäîì äðóãèõ ó÷åíûõ è 
èíæåíåðîâ áûë îäíèì èç îðãàíèçàòîðîâ ðàáîò 
ïî èññëåäîâàíèþ è ïðàêòè÷åñêîìó ïðèìåíå-
íèþ âîëîêîííî-îïòè÷åñêîé ñâÿçè â Ðîññèè. 

Â 1965 ãîäó Þ. Â. Ãóëÿåâûì áûëî ïðåäñêà-
çàíî ñóùåñòâîâàíèå, òàê íàçûâàåìûõ, “âòîðûõ 
ñïèíîâûõ âîëí” â ôåððîìàãíåòèêàõ (àíàëîã 
2-ãî çâóêà â æèäêîì ãåëèè, ïðåäñêàçàííîãî 
Ë. Ä. Ëàíäàó) è ïîñòðîåíà èõ ãèäðîäèíàìè÷åñ-
êàÿ òåîðèÿ. 

Â 1978 ã. Þ. Â. Ãóëÿåâûì ïðåäëîæåí è óñ-
ïåøíî ðàçâèâàåòñÿ íîâûé, “ðàäèîôèçè÷åñêèé” 
ïîäõîä ê èçó÷åíèþ ôóíêöèîíèðîâàíèÿ îðãà-
íèçìà ÷åëîâåêà, îñíîâàííûé íà êîìïëåêñíîì 
èçìåðåíèè ôèçè÷åñêèõ ïîëåé è èçëó÷åíèé ÷å-
ëîâåêà â ïðîöåññå åãî æèçíåäåÿòåëüíîñòè. Èì 
ñîâìåñòíî ñ Ý. Ý. Ãîäèêîì è èõ ñîòðóäíèêàìè 
áûë ñîçäàí óíèêàëüíûé ïîëíîñòüþ êîìïüþòå-
ðèçèðîâàííûé èçìåðèòåëüíî-âû÷èñëèòåëüíûé 
êîìïëåêñ äëÿ ïðåöèçèîííûõ èçìåðåíèé, ìåíÿ-
þùèõñÿ â ïðîñòðàíñòâå è âî âðåìåíè ýëåêòðè-

÷åñêîãî è ìàãíèòíîãî ïîëåé, èíôðàêðàñíîãî, 
ìèêðîâîëíîâîãî, îïòè÷åñêîãî è àêóñòè÷åñêîãî 
èçëó÷åíèé, ïàðàìåòðè÷åñêèõ èçìåíåíèé åñòåñ-
òâåííûõ ïîëåé è èçëó÷åíèé, à òàêæå ìèêðîàò-
ìîñôåðû, îêðóæàþùèõ ÷åëîâåêà. Íà îñíîâå 
ýòèõ èçìåðåíèé âìåñòå ñ êîëëåêòèâàìè ðÿäà 
âåäóùèõ ìåäèöèíñêèõ îðãàíèçàöèé ðàçðàáî-
òàíû è ïðîäîëæàþò ðàçðàáàòûâàòüñÿ íîâûå 
ìåòîäû íåèíâàçèâíîé ðàííåé ìåäèöèíñêîé 
äèàãíîñòèêè. Þ. Â. Ãóëÿåâûì è Ý. Ý. Ãîäèêîì ñ 
ñîòðóäíèêàìè ñîçäàíà óíèêàëüíàÿ ñèñòåìà èç-
ìåðåíèÿ ñâåðõìàëûõ ìàãíèòíûõ ïîëåé ñ ðåêîð-
äíûìè õàðàêòåðèñòèêàìè — ÷óâñòâèòåëüíîñòü 
10 ôò/ÃöI/2 â ïîëîñå äî 100 Ãö (äëÿ ñðàâíåíèÿ 
ñïîíòàííàÿ ìàãíèòíàÿ àêòèâíîñòü ìîçãà, êîã-
äà ÷åëîâåê íè íà ÷åì íå ñîñðåäîòà÷èâàåòñÿ, ñî-
ñòàâëÿåò 30 ôò/ÃöI/2 !). 

Ýòè è äðóãèå ðàáîòû Þ. Â. Ãóëÿåâà è Ý. Ý. Ãî-
äèêà è ñîçäàííîãî èìè Öåíòðà áèîìåäèöèíñ-
êîé ðàäèîýëåêòðîíèêè ïðè ÈÐÝ ÐÀÍ âíîñÿò 
áîëüøîé âêëàä â ðàçâèòèå íåèíâàçèâíûõ ðà-
äèîýëåêòðîííûõ ìåòîäîâ ðàííåé ìåäèöèíñêîé 
äèàãíîñòèêè, ÿâëÿþùåéñÿ îñíîâîé ïðåâåíòèâ-
íîé ìåäèöèíû áóäóùåãî. 

Ðÿä ðàáîò Þ. Â. Ãóëÿåâà ñ ñîòðóäíèêàìè â 
ïîñëåäíèå ãîäû ïîñâÿùåí ïðîáëåìàì âàêó-
óìíîé ìèêðîýëåêòðîíèêè. Þ. Â. Ãóëÿåâûì è 
Í. È. Ñèíèöûíûì ñ ñîòðóäíèêàìè èçó÷åíû 
ôóíêöèîíàëüíûå âîçìîæíîñòè âàêóóìíûõ èí-
òåãðàëüíûõ ñõåì, îñíîâàííûõ íà ðàñïðåäåëåí-
íîì âçàèìîäåéñòâèè ÑÂ× ïîëåé è ýëåêòðîííûõ 
ïîòîêîâ, ïðåäëîæåí ðÿä ìèêðîýëåêòðîííûõ 
âàêóóìíûõ ÑÂ× ïðèáîðîâ ñ ðàñïðåäåëåííûì 
âçàèìîäåéñòâèåì íà îñíîâå ìàòðèö ïîëåé 
ýìèòòåðîâ. 

Â 1993 ã. Þ. Â. Ãóëÿåâûì è Í. È. Ñèíèöûíûì 
áûëà ïðåäëîæåíà èäåÿ èñïîëüçîâàòü ôóëåðåí-
íûå íàíîòðóáêè â êà÷åñòâå ïîëåâûõ ýìèòòåðîâ 
äëÿ ïðèáîðîâ âàêóóìíîé ìèêðîýëåêòðîíèêè. 

Îòìå÷åííûå âûøå îñíîâíûå ðåçóëüòàòû 
Þ. Â. Ãóëÿåâà îòðàæåíû â áîëåå ÷åì 400 íàó÷-
íûõ ñòàòüÿõ, 3-õ ìîíîãðàôèÿõ, 12 ìåæäóíàðîä-
íûõ ïàòåíòàõ, 50 àâòîðñêèõ ñâèäåòåëüñòâàõ, 1 
äèïëîìå íà îòêðûòèå, ìíîãî÷èñëåííûõ äîêëà-
äàõ è âûñòóïëåíèÿõ íà îòå÷åñòâåííûõ è ìåæäó-
íàðîäíûõ êîíôåðåíöèÿõ. Þ. Â. Ãóëÿåâ èìååò 
âûñîêèé èíäåêñ öèòèðîâàíèÿ. 

Âêëàä àêàäåìèêà Þ. Â. Ãóëÿåâà â ðàçâèòèå 
íàóêè è òåõíèêè îòìå÷åí ïðèñóæäåíèåì åìó 
âûñîêèõ ïðåìèé è íàãðàä: ïðåìèÿ Åâðîïåé-
ñêîãî ôèçè÷åñêîãî îáùåñòâà (1979 ã.), Ãîñó-
äàðñòâåííûå ïðåìèè ÑÑÑÐ (1974, 1984 ãã.), 
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ïðåìèÿ Ñîâåòà Ìèíèñòðîâ ÑÑÑÐ (1989 ã.), 
Ãîñóäàðñòâåííàÿ ïðåìèÿ ÐÔ (1993 ã.), ïðåìèÿ 
èì. Á. Ï. Êîíñòàíòèíîâà ÐÀÍ (1991 ã.), Çîëîòàÿ 
ìåäàëü èì. À. Ñ. Ïîïîâà (1995 ã.), à òàêæå ðÿä 
îðäåíîâ è ìåäàëåé, âêëþ÷àÿ îðäåíà “Çà çàñëóãè 
ïåðåä Îòå÷åñòâîì” IV è III ñòåïåíè. 

Àêàäåìèê Þ. Â. Ãóëÿåâ âåä¸ò àêòèâíóþ íà-
ó÷íî-îðãàíèçàöèîííóþ äåÿòåëüíîñòü. Àêàäå-
ìèê Þ. Â. Ãóëÿåâ ÿâëÿåòñÿ ÷ëåíîì Ïðåçèäèóìà 
Ðîññèéñêîé Àêàäåìèè íàóê, çàìåñòèòåëåì àêà-
äåìèêà-ñåêðåòàðÿ Îòäåëåíèÿ èíôîðìàöèîííûõ 
òåõíîëîãèé è âû÷èñëèòåëüíûõ ñèñòåì ÐÀÍ — 
ðóêîâîäèòåëåì Ñåêöèè âû÷èñëèòåëüíûõ, ëî-
êàöèîííûõ, òåëåêîììóíèêàöèîí-íûõ ñèñòåì 
è ýëåìåíòíîé áàçû ÎÈÒÂÑ ÐÀÍ, ïðåäñåäàòå-
ëåì Ïðåçèäèóìà Ñàðàòîâñêîãî íàó÷íîãî öåíòðà 
ÐÀÍ, Ïðåçèäåíòîì Ðîññèéñêîãî íàó÷íî-òåõíè-
÷åñêîãî îáùåñòâà ðàäèîòåõíèêè, ýëåêòðîíèêè è 
ñâÿçè èì. À. Ñ. Ïîïîâà, Ïðåçèäåíòîì Ñîþçà íà-
ó÷íûõ è èíæåíåðíûõ îðãàíèçàöèé ñòðàí ÑÍÃ. 

Þ. Â. Ãóëÿåâ èçáðàí èíîñòðàííûì ÷ëåíîì 
Ïîëüñêîé àêàäåìèè íàóê è âîçãëàâëÿåò Ðîñ-
ñèéñêóþ ñåêöèþ Ìåæäóíàðîäíîãî èíñòèòóòà 
èíæåíåðîâ ïî ýëåêòðîòåõíèêå è ýëåêòðîíèêå 
(IEEE). Îí ÿâëÿåòñÿ âèöå-ïðåçèäåíòîì Âñå-
ìèðíîé ôåäåðàöèè èíæåíåðíûõ îðãàíèçàöèé. 

Àêàäåìèê Þ. Â. Ãóëÿåâ âåä¸ò áîëüøóþ ïåäà-
ãîãè÷åñêóþ ðàáîòó. Îí ÿâëÿåòñÿ ÷ëåíîì Âûñøåé 
àòòåñòàöèîííîé êîìèññèè, âîçãëàâëÿåò êàôåä-
ðó òâåðäîòåëüíîé ýëåêòðîíèêè è ðàäèîôèçèêè 
Ìîñêîâñêîãî ôèçèêî-òåõíè÷åñêîãî èíñòèòó-
òà, ÿâëÿåòñÿ ðóêîâîäèòåëåì âåäóùåé íàó÷íîé 
øêîëû Ðîññèéñêîé Ôåäåðàöèè. Àêàäåìèêîì 
Þ. Â. Ãóëÿåâûì ñîçäàíà ìîùíàÿ øêîëà òàëàí-
òëèâûõ ôèçèêîâ, êîòîðûå óñïåøíî ðàáîòàþò â 
íàó÷íûõ ó÷ðåæäåíèÿõ è óíèâåðñèòåòàõ ìíîãèõ 
ñòðàí, â òîì ÷èñëå â íàøåì Îäåññêîì íàöèî-
íàëüíîì óíèâåðñèòåòå èìåíè È. È. Ìå÷íèêî-
âà. Èì ïîäãîòîâëåíî áîëåå 80 êàíäèäàòîâ íàóê, 
20 èç íèõ ñòàëè äîêòîðàìè íàóê: èç íèõ íûíå 
îäèí — â íàøåì óíèâåðñèòåòå, îäèí — àêàäå-
ìèê è îäèí — ÷ëåí-êîððåñïîíäåíò ÐÀÍ. 

Þðèé Âàñèëüåâè÷ àêòèâíî ó÷àñòâóåò â îðãà-
íèçàöèè è ïðîâåäåíèè ìíîãèõ ìåæäóíàðîäíûõ 
íàó÷íî-òåõíè÷åñêèõ ôîðóìîâ, â òîì ÷èñëå ïðî-
âîäèìûõ íàøèì óíèâåðñèòåòîì “Ñåíñîðíàÿ 
ýëåêòðîíèêà è ìèêðîñèñòåìíûå òåõíîëîãèè”, 
ÿâëÿÿñü áåññìåííûì çàìåñòèòåëåì ïðåäñå-
äàòåëÿ êîíôåðåíöèè. Àêàäåìèê Þ. Â. Ãóëÿåâ 
ÿâëÿåòñÿ òàêæå ÷ëåíîì ðåäêîëëåãèè íàøåãî 
æóðíàëà. Þðèþ Âàñèëüåâè÷ó ïðèñóùè òàêèå 
çàìå÷àòåëüíûå êà÷åñòâà êàê äîáðîæåëàòåëü-

íîñòü, îòêðûòîñòü äóøè, îáàÿíèå, ìóäðûé 
þìîð è îïòèìèçì. 

Ðåäêîëëåãèÿ íàøåãî æóðíàëà ïîçäðàâëÿåò 
Âàñ, Þðèé Âàñèëüåâè÷, ñ Þáèëååì è æåëàåò 
Âàì äîáðîãî çäîðîâüÿ, ñ÷àñòüÿ è íîâûõ äîñòè-
æåíèé â íàó÷íîì òâîð÷åñòâå! 

Íåñêîëüêî âûäåðæåê èç èíòåðâüþ àêàäåìèêà 
Þ. Â. Ãóëÿåâà 

Ê Ëàíäàó íà êîôå ñ ãðåíêàìè 

Ìíå íðàâèëàñü ñèñòåìà ñîâåòñêîãî îáðàçî-
âàíèÿ, êàê øêîëüíîãî, òàê è óíèâåðñèòåòñêî-
ãî, ñ÷èòàþ, ÷òî åå íå ñòîèëî ìåíÿòü. È “ñèñ-
òåìà Ôèçòåõà” — åå ïðîäîëæåíèå. ß ïîñòóïèë 
â ÌÔÒÈ â 1952 ãîäó, à óæå â 53-ì ïðîõîäèë 
ïðàêòèêó â çíàìåíèòîì 108-îì èíñòèòóòå, ñî-
çäàííîì àêàäåìèêîì Àëåêñååì Èâàíîâè÷åì 
Áåðãîì, ñåé÷àñ — ÖÍÈ ÐÒÈ. 

Ê òîìó âðåìåíè áûë èçâåñòåí 4-çîíäîâûé 
ìåòîä îïðåäåëåíèÿ ñîïðîòèâëåíèÿ ìàòåðèàëà: 
ñòàâèëè 4 êîíòàêòà, ïî äâóì êðàéíèì êîíòàê-
òàì ïðîïóñêàëè òîê, à ñ äâóõ ñðåäíèõ ñíèìàëè 
ïîòåíöèàë. Ðàññ÷èòàòü ñîïðîòèâëåíèå áûëî 
ëåãêî. À åñëè íà ïðîâîäíèêå ïëåíêà? Íàäî îï-
ðåäåëèòü íå òîëüêî ñîïðîòèâëåíèå ïðîâîäíè-
êà, íî è ñàìîé ïëåíêè, ó÷åñòü åå òîëùèíó. Çíà-
÷èò, ïîÿâëÿþòñÿ åùå äâà íîâûõ ïàðàìåòðà. Âîò 
êàê ýòîò ìåòîä âèäîèçìåíèòü, ÷òîáû ïîëó÷èòü 
îòâåò? È ÿ íà 2 êóðñå ïîëó÷èë òàêîå çàäàíèå. 
Ðåøèë åãî î÷åíü ïðîñòî: ñäåëàë íåñêîëüêî ãðå-
áåíî÷åê — îäíó ãðåáåíî÷êó ñ ðàâíîìåðíûì ðàñ-
ñòîÿíèåì ìåæäó êîíòàêòàìè, äðóãóþ — ñ ðàçíû-
ìè. È òðåòüþ ñ åùå îäíèì ðàñïðåäåëåíèåì ýòèõ 
êîíòàêòîâ. Ïîëó÷èëîñü òðè èçìåðåíèÿ — òðè 
óðàâíåíèÿ ñ òðåìÿ íåèçâåñòíûìè — ñîïðîòèâ-
ëåíèå ïîëóïðîâîäíèêà, ñîïðîòèâëåíèå ïëåíêè 
è òîëùèíà. Èçâåñòíûé ôèçèê-òåîðåòèê Âèêòîð 
Ëåîïîëüäîâè÷ Áîí÷-Áðóåâè÷ (îí ïîòîì ñòàë 
ìîèì ó÷èòåëåì), ñêàçàë, ÷òî ÿ ðåøèë ñîâåð-
øåííî òðèâèàëüíóþ çàäà÷êó è ñïðîñèë: “Õî-
òèòå ñòàòü ôèçèêîì-òåîðåòèêîì? Âîò âàì òðè 
çàäà÷è ïîñëîæíåå. Êàê ðåøèòå — ïðèõîäèòå”. 
ß ðåøèë èõ çà îäèí âå÷åð. Âèêòîð Ëåîïîëüäî-
âè÷ áûë ïðèÿòíî óäèâëåí. Îí æå íå çíàë, ÷òî ÿ 
ôèçòåõ! Ïðîâåðèë è ãîâîðèò: “ß Âàñ áåðó â ñâîé 
îòäåë, íî âñòðåòèìñÿ ìû ÷åðåç 2 ãîäà. À ïîêà 
ñäàâàéòå òåîðìèíèìóì Ëàíäàó”. Ðàáîòà ïðåä-
ñòîÿëà êîëîññàëüíàÿ. Íàäî áûëî ïðîðåøàòü äâà 
çàäà÷íèêà îò êîðêè äî êîðêè. Êîãäà ÿ èõ ïðîðå-
øàë, ïîçâîíèë Ëüâó Äàâûäîâè÷ó (âñå çíàëè åãî 



òåëåôîí) è ñêàçàë, ÷òî ÿ, ñòóäåíò Ãóëÿåâ, õî÷ó 
ñäàâàòü ýêçàìåíû. Îí îòâåòèë: “Ìåíÿ ïîêà íå 
èíòåðåñóåò Âàøà ôàìèëèÿ, íå çàáèâàéòå ìíå 
ãîëîâó”, è íàçíà÷èë âðåìÿ. Äâåðü îòêðûëà ìî-
ëîäàÿ êðàñèâàÿ æåíùèíà — ýòî áûëà åãî æåíà 
Êîðà. Îíà ïðîâåëà ìåíÿ â êîìíàòó, ãäå ñòîÿëè 
ëèøü ñòîë è ñòóë. Ïîòîì ïðèøåë Ëåâ Äàâûäî-
âè÷, äàë òðè çàäà÷è è óøåë. ×åðåç äâà ÷àñà Êîðà 
ïðèíåñëà êîôå ñ ãðåíêàìè, ÷òîáû ïîäêðåïèòü 
áåäíîãî ñòóäåíòà. Êîãäà ìîå âðåìÿ èñòåêëî, 
ïðèøåë ñàì Ëàíäàó. ß åìó âñå ðàññêàçàë. È îí 
ìíå ãîâîðèò: “Íó âîò òåïåðü ñêàæèòå Âàøó ôà-
ìèëèþ. Ìîæåòå ñäàâàòü ñëåäóþùèé ýêçàìåí”. 

Ãëîáàëüíûå çàäà÷è ôèçèêîâ 

“Ìåíÿ ÷àñòî ñïðàøèâàþò, íà ïîðîãå êàêèõ 
îòêðûòèé ñòîÿò íàøè ó÷åíûå? Âðåìÿ îò âðå-
ìåíè ïîÿâëÿþòñÿ î÷åíü èíòåðåñíûå îòêðûòèÿ, 
êîòîðûå ñîâåðøåííî ìåíÿþò ïðåäñòàâëåíèå 
î ïðèðîäå. Òîò æå äðîáíûé Õîëë-ýôôåêò, çà 
êîòîðûé áûëà ïîëó÷åíà Íîáåëåâñêàÿ ïðåìèÿ. 
Îêàçàëîñü, ÷òî ìîæåò “ðàáîòàòü” íå öåëûé 
ýëåêòðîí, à åãî ïîëîâèíà èëè òðåòü. Ýòî æå ãëî-
áàëüíîå îòêðûòèå! Èëè, íàïðèìåð, êâàíòîâàÿ 
òåëåïîðòàöèÿ — ìãíîâåííîå ïåðåìåùåíèå ýëå-
ìåíòàðíîé ÷àñòèöû íà îãðîìíîå ðàññòîÿíèå. 
ßâëåíèå êâàíòîâîé òåëåïîðòàöèè ñîâåðøåííî 
ìåíÿåò íàøå ïîíÿòèå î ìèðå. 

Íî ïåðâàÿ çàäà÷à — ïîíÿòü, êàê îáðàçîâà-
ëàñü Âñåëåííàÿ. Îäíà èç ãèïîòåç: òåîðèÿ Áîëü-
øîãî âçðûâà. 

Ýòî çíà÷èò, ÷òî êîãäà-òî Âñåëåííàÿ áûëà 
ðàçìåðîì ñ àòîì. Îí âçîðâàëñÿ, è ïîÿâèëèñü 
çâåçäû, ãàëàêòèêà, Çåìëÿ, ìû ñ âàìè… Âîï-
ðîñ, ÷åì ïðèíöèïèàëüíî îòëè÷àåòñÿ ýòà òåîðèÿ 
îò òîé, ÷òî ïðåäëàãàåò ðåëèãèÿ (Áîã ñîòâîðèë 
ìèð)? Íè÷åì. Íà ìîé âçãëÿä, èäåîëîãè÷åñêè 
ýòî ïðàêòè÷åñêè òî æå ñàìîå. 

Âòîðàÿ çàãàäêà — ïðîèñõîæäåíèå æèâîãî èç 
íåæèâîãî. Æèâîå ðàçìíîæàåòñÿ è ñóùåñòâóåò 
áëàãîäàðÿ îáìåíó âåùåñòâ. Êàê ïîëó÷èëîñü, 
÷òî èç íåæèâîé ïðèðîäû, ãäå íåò îáìåíà âå-
ùåñòâ, âäðóã âîçíèêëà ñóáñòàíöèÿ, ãäå îí åñòü? 
Ýòî àáñîëþòíî íå îáúÿñíåíî, çäåñü äàæå íåò 
ãëóáîêèõ ãèïîòåç. 

Òðåòüÿ çàäà÷à — ïðîáëåìà ñîçíàíèÿ. Ýòî 
ïîòðÿñàþùàÿ âåùü! Òîò æå áîáð ãðûçåò áðåâ-
íî è ñòðîèò ñâîé äîì ïî èíñòèíêòó. À ÷åëîâåê 
ñíà÷àëà ïîñòðîèò äîì â óìå. Îòêóäà ó íåãî ñïî-
ñîáíîñòü ê àáñòðàêòíîìó ìûøëåíèþ? À êàê ðà-
áîòàåò ìîçã, êàêèå ó íåãî ïðèíöèïû îáðàáîòêè 
èíôîðìàöèè? Íèêòî íå çíàåò! 

Ìûñëü ïåðåäàåòñÿ íà ðàññòîÿíèå 

À ìîæåò ëè ìîçã èçëó÷àòü ýëåêòðîìàãíèò-
íûå âîëíû, òî åñòü ïåðåäàâàòü ìûñëè íà ðàñ-
ñòîÿíèå? Â ìîçãó äåéñòâèòåëüíî ïðîòåêàþò 
ýëåêòðîòîêè. Â íàøåì èíñòèòóòå åñòü àïïàðà-
òóðà, ñ ïîìîùüþ êîòîðîé ìû èçìåðÿåì âåëè-
÷èíó ýòèõ òîêîâ. Íàïðèìåð, èçìåíåíèå ìàã-
íèòíîãî ïîëÿ ìîçãà ïðè ñìåíå îäíîé ìûñëè 
íà äðóãóþ ñîñòàâëÿåò ïðèìåðíî îäíó ïèêîòåñ-
ëó. Î÷åâèäíî, ÷òî ñèëà ñîîòâåòñòâóþùåãî òîêà 
î÷åíü ìàëåíüêàÿ. Êðîìå òîãî, òîê îãðàíè÷åí 
ðàçìåðàìè ãîëîâû. Åñòü òåîðèÿ èçëó÷åíèÿ 
ýëåêòðîìàãíèòíûõ âîëí ðàçëè÷íûìè àíòåí-
íàìè. Åñëè ïðåäïîëîæèòü, ÷òî ìîçã — àíòåí-
íà, òî ïðè òàêèõ ñóïåðìàëåíüêèõ òîêàõ è ïðè 
òàêîì ðàçìåðå ïîëó÷àåòñÿ íè÷òîæíî ñëàáîå 
èçëó÷åíèå, è óæå íà ðàññòîÿíèè íåñêîëüêèõ 
ñàíòèìåòðîâ åãî çàðåãèñòðèðîâàòü ïðàêòè÷åñ-
êè íåâîçìîæíî. Íî ïîïðîáóåì çäåñü ïðèìå-
íèòü ïðèíöèï ñîãëàñîâàííîãî ïðèåìà, êîã-
äà ïðèíèìàþòñÿ ñèãíàëû, íàìíîãî ìåíüøèå 
óðîâíÿ øóìà. Ýòîò ïðèåì ìû èñïîëüçîâàëè, 
íàïðèìåð, â 1983 ãîäó, êîãäà íàø èíñòèòóò â 
êîìàíäå ñ äðóãèìè ðîññèéñêèìè îðãàíèçà-
öèÿìè îñóùåñòâëÿë ëîêàöèþ Âåíåðû. Áûëî 
çàïóùåíî äâà ñïóòíèêà “Âåíåðà-15” è “Âå-
íåðà-16”, êîòîðûå ëåòàëè âîêðóã ïëàíåòû è ñ 
ïîìîùüþ ëîêàòîðà áîêîâîãî îáçîðà ñíèìàëè 
åå ðåëüåô. Êàê èçâåñòíî, Âåíåðà ïëîòíî îêó-
òàíà îáëàêàìè, ïîýòîìó ôîòîãðàôèðîâàíèå 
åå ïîâåðõíîñòè ñ îðáèòû èñêóññòâåííûõ ñïóò-
íèêîâ íå äàâàëî íîâîé èíôîðìàöèè. Ïåðâûå 
ñâåäåíèÿ î ïîâåðõíîñòè Âåíåðû íàì óäàëîñü 
ïîëó÷èòü áëàãîäàðÿ ðàäèîâîëíàì, ñ ïîìîùüþ 
ðàäèîëîêàöèîííîé è ðàäèîàñòðîíîìè÷åñêîé 
òåõíèêè. Òàê âîò, òå ñèãíàëû, êîòîðûå ïîñû-
ëàëèñü íà çåìëþ äëÿ îáðàáîòêè, áûëè ïðèìåð-
íî íà òðè-÷åòûðå ïîðÿäêà íèæå óðîâíÿ øóìà. 
È ïîòîìó èõ âûäåëÿòü ïðèõîäèëîñü èìåííî ñ 
ïîìîùüþ ñîãëàñîâàííîãî ïðèåìà, ñ ïîìîùüþ 
ïðèåìíèêà, êîòîðûé íàñòðîåí èñêëþ÷èòåëü-
íî íà äàííûé ñèãíàë. Òåîðåòè÷åñêè âîçìîæ-
íî, ÷òî ãîëîâà ÷åëîâåêà — åñòü òàêîé ïðèåì-
íèê, êîòîðûé ìîæåò ïðèíèìàòü ñóïåðñëàáûå 
ñèãíàëû. Â òî æå âðåìÿ ïî òåîðèè àíòåíí è ïî 
òåîðèè ïîòåíöèàëüíîé ïîìåõîóñòîé÷èâîñòè 
íà ýëåêòðîìàãíèòíûõ âîëíàõ ýòî íåâîçìîæíî, 
à äðóãèõ âîëí ìû ïîêà íå çíàåì. 

Ïîäáîðêó ìàòåðèàëîâ ñäåëàë ó÷åíèê 
àêàäåìèêà Þ. Â. Ãóëÿåâà 

ïðîô. Ëåïèõ ß. È. 
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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).



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  

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., 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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 INFORMATION FOR CONTRIBUTORS 
THE REQUIREMENTS ON PAPERS PREPARATION 

“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 

The manuscript  preparat ion rules : 
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