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ïîòåíöèàëüíûå âîçìîæíîñòè èñïîëüçîâàíèÿ èõ â ñîçäàíèè óíè-
êàëüíûõ êðàñîê äëÿ çàùèòû öåííûõ áóìàã è äîêóìåíòîâ.

Êîìïîçèöèîííûå ìàòåðèàëû íà îñíîâå íàíîïîðîøêîâ
ìåäè äëÿ ýëåêòðîíèêè

Í.Ê. Åðåìåíêî, À.Í. Ïóõ, È.È. Îáðàçöîâà, Ã.Þ. Ñèìåíþê.
Íàíîêîìïîçèòû (ìåòàëë-ïîëèìåð) áëàãîäàðÿ óíèêàëüíûì

ýëåêòðîôèçè÷åñêèì, îïòè÷åñêèì, ìàãíèòíûì è äð. ñâîéñòâàì
ÿâëÿþòñÿ îäíèìè èç íàèáîëåå èíòåðåñíûõ îáúåêòîâ èññëåäîâà-
íèÿ. Îñîáîå ìåñòî ñðåäè íèõ çàíèìàþò òîêîïðîâîäÿùèå êîìïî-
çèöèè, êîòîðûå íàõîäÿò øèðîêîå ïðèìåíåíèå ïðè ñîçäàíèè
ýëåêòðîïðîâîäÿùèõ êëååâ, ïàñò äëÿ íèçêîòåìïåðàòóðíîé ïàéêè
äåòàëåé. Â îñíîâíîì, â ýëåêòðîïðîâîäÿùèõ êîìïîçèöèÿõ èñïî-
ëüçóþò ñåðåáðî. Â ïîñëåäíåå âðåìÿ âñå áîëüøåå âíèìàíèå óäå-
ëÿåòñÿ ìåäè, êîòîðàÿ ïðàêòè÷åñêè íå óñòóïàåò ïî ýëåêòðîïðî-
âîäíîñòè áëàãîðîäíûì ìåòàëëàì, íî ãîðàçäî äåøåâëå. Îäíàêî

ìåäíûå ïîðîøêè âåñüìà àêòèâíû, îêèñëÿþòñÿ ñî âðåìåíåì, ÷òî
íåèçáåæíî ïðèâîäèò ê ñíèæåíèþ ïðîâîäèìîñòè. Ðåøåíèå äàí-
íîé ïðîáëåìû ñâÿçàíî ñ îïòèìèçàöèåé ïðîöåññà ïîëó÷åíèÿ,
ñòàáèëèçàöèè íàíîïîðîøêîâ ìåäè è êîìïîçèöèé íà èõ îñíîâå ñ
öåëüþ ïîâûøåíèÿ èõ ýëåêòðîïðîâîäíîñòè.

Ðàçâèòèå ìåòîäîâ èíòåíñèâíîé ïëàñòè÷åñêîé
äåôîðìàöèè äëÿ ïîëó÷åíèÿ îáúåìíûõ íàíîñòðóêòóðíûõ
ìàòåðèàëîâ ñ óíèêàëüíûìè ìåõàíè÷åñêèìè ñâîéñòâàìè

Ð.Ç. Âàëèåâ, Ã.È. Ðààá, Ä.Â. Ãóíäåðîâ,
È.Ï. Ñåìåíîâà, Ì.Þ. Ìóðàøêèí

Íåñìîòðÿ íà áîëüøèå ïåðñïåêòèâû, äî íåäàâíåãî âðåìåíè
âîïðîñ èñïîëüçîâàíèÿ íàíîñòðóêòóðíûõ (ÍÑ) ìåòàëëîâ è
ñïëàâîâ â êà÷åñòâå êîíñòðóêöèîííûõ è ôóíêöèîíàëüíûõ ìàòå-
ðèàëîâ íîâîãî ïîêîëåíèÿ îñòàâàëñÿ îòêðûòûì. Òîëüêî â ïî-
ñëåäíèå ãîäû íàìåòèëñÿ ïðîðûâ â ýòîé îáëàñòè, ñâÿçàííûé êàê
ñ ðàçðàáîòêîé íîâûõ ïóòåé ïîëó÷åíèÿ îáúåìíûõ ÍÑ ìàòåðèà-
ëîâ, òàê è ñ èññëåäîâàíèåì ôóíäàìåíòàëüíûõ ìåõàíèçìîâ,
ïðèâîäÿùèõ ê äîñòèæåíèþ â íèõ óíèêàëüíîãî óðîâíÿ ñâîéñòâ.
Õîòÿ ãëóáîêîå ïîíèìàíèå ýòèõ ìåõàíèçìîâ âñå åùå îñòàåòñÿ
ïðåäìåòîì ìàñøòàáíûõ ôóíäàìåíòàëüíûõ èññëåäîâàíèé,
îïûòíî-ïðîìûøëåííûå èçäåëèÿ èç ÍÑ ìåòàëëè÷åñêèõ ìàòåðè-
àëîâ äëÿ ìåäèöèíû è ìèêðîóñòðîéñòâ óæå â áëèæàéøåì áóäó-
ùåì ìîãóò íàéòè øèðîêîå ïðèìåíåíèå.

Â äàííîé ñòàòüå ïðåäñòàâëåíû íîâûå êîíöåïöèè è ïðèíöè-
ïû èñïîëüçîâàíèÿ ìåòîäîâ èíòåíñèâíîé ïëàñòè÷åñêîé äåôîð-
ìàöèè (ÈÏÄ) äëÿ ïîëó÷åíèÿ îáúåìíûõ ÍÑ ìåòàëëîâ è ïðî-
ìûøëåííûõ ñïëàâîâ. Îñîáîå âíèìàíèå â ðàáîòå óäåëåíî àíàëè-
çó âëèÿíèÿ ìèêðîñòðóêòóðíûõ õàðàêòåðèñòèê ÍÑ ìàòåðèàëîâ
íà ìåõàíè÷åñêèå ñâîéñòâà, à òàêæå ïðèâåäåíû ïåðâûå ïðèìåðû
èõ óñïåøíîãî ïðèìåíåíèÿ.

Çàêîíîìåðíîñòè ôëóêòóàöèé ýëåêòðîïðîâîäíîñòè
ïëåíî÷íûõ ìàòåðèàëîâ íàíîòåõíèêè

À.À. Øóëüãèíîâ, Í.Ñ. Çàáåéâîðîòà, Ñ.Í. Çàáåéâîðîòà
Ïðîâåäåíû èçìåðåíèÿ ôëóêòóàöèé ïðîâîäèìîñòè

ìåòàëëè÷åñêèõ ïë¸íîê Ag, Co, Bi, Al, Cr, Fe, Ni è SmCo6 .
Àíàëèç ñêà÷êîâ è âñïëåñêîâ ïîêàçàë, ÷òî â íèõ ïðîÿâëÿåòñÿ
äîñòîâåðíàÿ îêîëîñóòî÷íàÿ ïåðèîäè÷íîñòü ñ ïåðèîäàìè 20–21,
24–25 è 29–30 ÷.

Òðàäèöèîííûå ôèçèêî-õèìè÷åñêèå ìåòîäû
â èçó÷åíèè íàíîðàçìåðíûõ îáúåêòîâ

Ì.À. Âàíöÿí, Ã.Â. Ïîïîâà, G.Wegner
Ðàññìàòðèâàþòñÿ òðàäèöèîííûå ôèçèêî-õèìè÷åñêèå ìåòî-

äû – ãåëü-ïðîíèêàþùàÿ õðîìàòîãðàôèÿ (ÃÏÕ), ÈÊ-ñïåêòðî-
ñêîïèÿ, êðóãîâîé äèõðîèçì (ÊÄ), ðåíòãåíî-ñòðóêòóðíûé àíà-
ëèç (ÐÑÀ), äèôôåðåíöèàëüíàÿ ñêàíèðóþùàÿ êàëîðèìåòðèÿ
(ÄÑÊ), âèñêîçèìåòðèÿ,êîòîðûå ñîâìåñòíî ñ êâàíòîâî-õèìè÷å-
ñêèì àíàëèçîì äàþò âîçìîæíîñòü îïðåäåëÿòü, ïðåæäå âñåãî,
îáùóþ ìîëåêóëÿðíóþ àðõèòåêòóðó àíñàìáëåé, èõ ðàçìåðû,
êîíôîðìàöèîííûå ñîñòîÿíèÿ â ðàñòâîðå è òâåðäîé ôàçå, â òî
âðåìÿ êàê ìåòîäû îïòè÷åñêîé ìèêðîñêîïèè (òóííåëüíîé, ñêà-
íèðóþùåé, àòîìíî-ñèëîâîé) èññëåäóþò òîëüêî ïîâåðõíîñòü îá-
ðàçöà, íå ïðîíèêàÿ â ãëóáèíó èçó÷àåìîãî îáúåêòà.

Ïðèìåíèìîñòü óêàçàííûõ ìåòîäîâ ïðîäåìîíñòðèðîâàíà íà
ïåðñïåêòèâíûõ îáúåêòàõ, ïðèãîäíûõ â êà÷åñòâå ïðåäøåñòâåííè-
êîâ íàíîðàçìåðíûõ ìàòåðèàëîâ äëÿ ñðåäñòâ ïåðåíîñêè áèîëîãè-
÷åñêè àêòèâíûõ èíãðåäèåíòîâ è ýëåêòðîïðîâîäÿùèõ ïîëèìåðîâ.

Çîëü-ãåëü ìåòîä ïîëó÷åíèÿ è ñâîéñòâà íàíîäèñïåðñíûõ
ïîðîøêîâ òâåðäûõ ðàñòâîðîâ ìàíãàíèòîâ êâàçèäâîéíîé
ñèñòåìû La Pb MnO0,6 0,4 3–Nd (Sr Pb ) MnO0,6 0,7 0,3 0,4 3

Ò.À. Øè÷êîâà, Ã.Ã. Ýìåëëî, Ë.À. Áàøêèðîâ
Âïåðâûå ïðîâåäåí ñèíòåç ïîðîøêîâ ôåððîìàãíèòíûõ òâåð-

äûõ ðàñòâîðîâ ( – ) , ,1 0 6 0 4 3x La Pb MnO –
xNd Sr Pb MnO0 6 0 7 0 3 0 4 3, , , ,( ) (õ � 0; 0,5; 1,0) ñ èñïîëüçîâàíèåì
ðàçðàáîòàííîãî àâòîðàìè çîëü- ãåëü ìåòîäà. Óñòàíîâëåíî, ÷òî
îáðàçîâàíèå ôàçû ìàíãàíèòîâ çàäàííîãî ñîñòàâà ïðîèñõîäèò
ïðè áîëåå íèçêèõ òåìïåðàòóðàõ è çà áîëåå êîðîòêîå âðåìÿ, ÷åì
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ïðè êåðàìè÷åñêîì ìåòîäå ñèíòåçà. Èçó÷åíû êðèñòàëëè÷åñêàÿ
ñòðóêòóðà, òåìïåðàòóðíàÿ çàâèñèìîñòü óäåëüíîé íàìàãíè÷åí-
íîñòè íàñûùåíèÿ è ýëåêòðè÷åñêîé ïðîâîäèìîñòè îáðàçöîâ ñèí-
òåçèðîâàííûõ òâåðäûõ ðàñòâîðîâ, îïðåäåëåíà òåìïåðàòóðà
Êþðè.

Âëèÿíèå êîíöåíòðàöèé ðàñòâîðîâ íà îïòè÷åñêèå
ñâîéñòâà íàíî÷àñòèö CdS, ñôîðìèðîâàííûõ
â îáúåìå ïîëèìåðíîé ìàòðèöû

Ì.Á. Ìóðàäîâ, Ã.Ì. Ýéâàçîâà, À.Í. Áàãèðîâ,
À.Ê. Îðóäæîâ

Â äàííîé ðàáîòå ðàññìîòðåíî âëèÿíèå èçìåíåíèÿ êîíöåíò-
ðàöèé ðàñòâîðîâ ýëåêòðîëèòîâ íà îïòè÷åñêèå ñâîéñòâà íàíî÷à-
ñòèö ñóëüôèäà êàäìèÿ, ñôîðìèðîâàííûõ â îáúåìå ïîëèìåðíîé
ìàòðèöû ìåòîäîì ïîñëîéíîé õåìîñîðáöèè èîíîâ. Ïîêàçàíî,
÷òî ñ óâåëè÷åíèåì êîíöåíòðàöèè èîíîâ êàäìèÿ â ðàñòâîðå ïðè
îäèíàêîâîì êîëè÷åñòâå öèêëîâ øèðèíà çàïðåùåííîé çîíû óìå-
íüøàåòñÿ. Ýòî îáúÿñíåíî òåì, ÷òî ñ óâåëè÷åíèåì êîíöåíòðàöèè
èîíîâ êàäìèÿ â ðàñòâîðàõ ýëåêòðîëèòîâ, óâåëè÷èâàåòñÿ ñòåïåíü
çàïîëíåíèÿ àäñîðáöèîííûõ öåíòðîâ. Ýòî â ñâîþ î÷åðåäü, ïðè-
âîäèò ê óìåíüøåíèþ ìåæ÷àñòè÷íîãî ðàññòîÿíèÿ, ÷òî ñïîñîáñò-
âóåò ê óñêîðåíèþ ïðîòåêàíèÿ êîàëåñöåíòíûõ ïðîöåññîâ íàíî-
÷àñòèö â îáúåìå ïîëèìåðíîé ìàòðèöû.

Ñàìîîðãàíèçàöèÿ íàíîñòðóêòóð â ãåòåðîôàçíûõ
îáúåìíûõ ìàòåðèàëàõ

À.Í. ×åõîâîé
Èçëîæåíû íàó÷íûå îñíîâû è ðåçóëüòàòû ïðîìûøëåííîãî

îñâîåíèÿ íàèáîëåå àêòóàëüíîãî è ïðèîðèòåòíîãî íàïðàâëåíèÿ â
íàíîòåõíîëîãèè – ñèíåðãåòèêè îáúåìíîãî íàíîñòðóêòóðèðîâà-
íèÿ ìåòàëëè÷åñêèõ ìàòåðèàëîâ, èìåþùåãî âàæíîå çíà÷åíèå
äëÿ ïîâûøåíèÿ êîíêóðåíòîñïîñîáíîñòè ìàøèíîñòðîåíèÿ, ñòðî-
èòåëüíûõ, äîáûâàþùèõ è ïåðåðàáàòûâàþùèõ îòðàñëåé èííîâà-
öèîííîé ýêîíîìèêè.

Îáúåìíîå íàíîñòðóêòóðèðîâàíèå, îñíîâàííîå íà ïðåäñòàâ-
ëåíèÿõ î ãåòåðîôàçíîì ìàòåðèàëå, êàê «èíòåëëåêòóàëüíîé»
ñòðóêòóðíîé ñèñòåìå, ñïîñîáíîé çàùèùàòüñÿ îò ðàçðóøàþùåãî
âîçäåéñòâèÿ âíåøíåé ñðåäû ïóòåì ñàìîîðãàíèçàöèè óïðî÷íÿþ-
ùèõ íàíîôàç (íàíîêîìïîçèòîâ) íà ýòàïàõ ïðîèçâîäñòâà è ýêñï-
ëóàòàöèè, ìîæåò ñòàòü îñíîâîé íîâîé ïàðàäèãìû êà÷åñòâà è ïî-
çâîëèò ïîëó÷èòü îãðîìíûå ýêîíîìè÷åñêèå âûãîäû.

Äåôîðìàöèÿ êðèñòàëëîâ àçèäà ñåðåáðà
â ýëåêòðè÷åñêîì è ìàãíèòíîì ïîëÿõ

Ì.À. Äîðîõîâ, Ë.Â. Êóçüìèíà, Ä.Â. Äîáðûíèí
Â íàñòîÿùåé ðàáîòå ýêñïåðèìåíòàëüíî îáíàðóæåíî ãèãàíò-

ñêîå èçìåíåíèå ëèíåéíûõ ðàçìåðîâ (l l �
�10 2) êðèñòàëëîâ

àçèäà ñåðåáðà â ìàãíèòíûõ è ýëåêòðè÷åñêèõ ïîëÿõ. Íà îñíîâå
îáíàðóæåííîãî ýôôåêòà äåôîðìàöèè êðèñòàëëè÷åñêîé ðåøåò-
êè ñîëåé ñåðåáðà ïðåäïîëàãàåòñÿ ðàçðàáîòàòü ìåòîä èçìåðåíèÿ
ñèëîâûõ õàðàêòåðèñòèê ýëåêòðè÷åñêîãî è ìàãíèòíîãî ïîëåé.

Áèîðåãóëÿòîðû ñ íàíîêîìïîíåíòàìè êàê ïåðñïåêòèâíûå
áèîïðåïàðàòû.

Ì.À. Åãîðîâ
Ó÷åíûìè ëàáîðàòîðèè áèîòåõíîëîãèé Àñòðàõàíñêîãî ãîñó-

íèâåðñèòåòà ÀÃÓ èññëåäîâàíû ôèçèîëîãè÷åñêèå, áèîôèçè÷åñêèå
è áèîõèìè÷åñêèå ñâîéñòâà îðèãèíàëüíûõ áèîïðîäóêòîâ íà áàçå
ðàñòâîðîâ áèîñòèìóëÿòîðîâ, ïîëó÷àåìûõ èç ðàñòåíèé, è íàíî÷à-
ñòèöàìè. Â ÀÃÓ ìîíòèðóåòñÿ óñòàíîâêà äëÿ âûðàùèâàíèÿ íà-
íîòðóáîê ULVAC – ðàçðàáîòêà ëàáîðàòîðèè íàíîòåõíîëîãèé.

Êîíñòðóèðîâàíèå ñàìîñîáèðàþùèõñÿ
�-ñóïåðñïèðàëüíûõ íàíîôèáðèëë ïîëèïåïòèäíîé
ïðèðîäû êàê îñíîâû äëÿ óïîðÿäî÷åííîãî ðàçìåùåíèÿ
ôóíêöèîíàëüíûõ ãðóïï

Ñ. À. Ïîòåõèí, Ä.-Ï. Êîððàäèí , À. Â. Êàÿâà
Öåëüþ äàííîãî îáçîðà ÿâëÿåòñÿ äåìîíñòðàöèÿ îñíîâíûõ

ïðèíöèïîâ êîíñòðóèðîâàíèÿ �-ñóïåðñïèðàëüíûõ íàíîôèá-
ðèëë, ñïîñîáíûõ íåñòè íà ñâîåé ïîâåðõíîñòè ôóíêöèîíàëüíûå
ìîëåêóëÿðíûå ýëåìåíòû ðàñïîëîæåííûå ñî ñòðîãî çàäàííîé
ïåðèîäè÷íîñòüþ. Èçëîæåíû îñíîâíûå ðåçóëüòàòû, äîñòèãíó-
òûå â ýòîì íàïðàâëåíèè. Îáñóæäàþòñÿ âîçìîæíûå îáëàñòè
ïðèìåíåíèÿ òàêèõ êîíñòðóêöèé.

Ýëëèïñîìåòðèÿ: ïðèìåíåíèå â íàíîòåõíîëîãèè

Í.Ã. Ðûâêèíà, Ì.Þ. ßáëîêîâ
Â íàñòîÿùåì îáçîðå ðàññìîòðåíû ôèçè÷åñêèå ïðèíöèïû

ýëëèïñîìåòðèè, åå íàçíà÷åíèå è îñíîâíûå äîñòîèíñòâà. Â
îáçîðå ïîêàçàíû îñíîâíûå çàäà÷è, êîòîðûå ìîãóò áûòü ðåøåíû
ïðè ïîìîùè ýòîãî ìåòîäà. Ðàññìîòðåí ðÿä ïðèìåðîâ, èëëþñò-
ðèðóþùèõ ðîëü ýëëèïñîìåòðèè â ñîâðåìåííîé èíäóñòðèè,
ïðåæäå âñåãî â íàíîòåõíîëîãèè, ïîêàçàíû ïåðñïåêòèâû
ïðèìåíåíèÿ ìåòîäà ýëëèïñîìåòðèè â ýòîé îòðàñëè.

Ïîëó÷åíèå íàíîñòðóêòóð íà îñíîâå îêñèäîâ
ïåðåõîäíûõ ìåòàëëîâ

À.À. Âåëè÷êî, À.Ë. Ïåðãàìåíò, Ã.Á. Ñòåôàíîâè÷,
Â.Â. Ïóòðîëàéíåí, À.Á. ×åðåìèñèí, Ñ.À. Ìàíóèëîâ,
Í.À. Êóëäèí, Á.À. Ëîãèíîâ

Èññëåäîâàíà ýëåêòðîííî-ëó÷åâàÿ ìîäèôèêàöèÿ ôèçèêî-õè-
ìè÷åñêèõ ñâîéñòâ òîíêèõ ïëåíîê îêñèäîâ ïåðåõîäíûõ ìåòàë-
ëîâ, ïîçâîëÿþùàÿ ïîëó÷àòü íàíîñòðóêòóðû íà èõ îñíîâå, à òàê-
æå èñïîëüçîâàòü èõ â êà÷åñòâå ðåçèñòà äëÿ íàíîëèòîãðàôèè.
Ðàçðàáîòàíû íàó÷íî-òåõíè÷åñêèå îñíîâû ïðîöåññîâ íàíåñåíèÿ
ðåçèñòà, ýêñïîíèðîâàíèÿ è ïðîÿâëåíèÿ, â òîì ÷èñëå – ïðè ïî-
ìîùè ïëàçìîõèìè÷åñêîãî òðàâëåíèÿ. Óñòàíîâëåíû îñíîâíûå
ïàðàìåòðû îêñèäíî-âàíàäèåâîãî ðåçèñòà, â ÷àñòíîñòè, âûñîêàÿ
÷óâñòâèòåëüíîñòü (~10–100 ìêÊë/ñì2) è âûñîêîå ðàçðåøåíèå
(<100 íì).

The first prototypes of functional elements
for carbon electronics

V.K. Nevolin, I.I. Bobrinnetsky, A.N. Bullatov
The first elements of nanoelectronics created with making use

of carbon nanomaterials are demonstrated. The transistors and
sensors are based on carbon nanotubes and thin graphitized car-
bon films. The manufacturing ways and electrical properties were
shown.

Carbon nanomaterials «Taunit»:
research, production, application

A.G. Tkachev, S.V. Mischenko, V. Artemov, V.L. Negrov,
S.V. Blinov, D.A. Turlakov, N.R. Memetov

As a result of realization of the project on creation of indus-
trial technologies and hardware registration of synthesis of carbon
nanomaterials (CNMs) by catalytic pyrolysis of hydrocarbons ex-
perimental – industrial production is organized, some results of
use of the received materials in various spheres of science and pro-
duction are submitted.

Best conditions for an ionic implantation
of particles into carbon nanotubes with usage
of the channeling effect

S.I. Matjukhin, L.Yu. Frolenkova
The problems of the critical parameters for ion channeling in

carbon nanotubes and criteria of the radiation defects formation
at such channeling are considered. The best conditions for an ion
implantation into nanotubes with channeling effect combination
are proposed.

New composit mediums on the base of heterogenous
nanostructures of cadmium celenium and molecules of
organic compounds

S.P. Pliska, L.S. Korotchkin, A.J. Gorelenko,
M.M. Assimov, M.I. Artemev

The results of investigation of spectral fluorescence properties
of new composite mediums on the base of heterogeneous nanos-
tructures of cadmium selenium (CdSe) molecules of organic com-

pounds are presented. The effect of the molecule of
~
�- cyclodex-

trin (cyclic oligosaccharide) on spectral properties and photosta-
bility of new composite mediums are investigated. It is shown that
proposed new approach allow to develop multi color composite
mediums with given spectral properties that opens a potential pos-
sibilities in creation a unique paints for protection of securities
and documents.
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Composites on the basis of copper nanopowders
for electronics

N.K. Eremenko, A.N. Pukh, I.I. Obraztsova, G.Yu. Simenuk
Copper nanopowders are prepared by the reduction of its salts

by different re-ducing agents. It's established that the most stable
and electroconducting powders are obtained by reducing with
glycerine, ascorbic acid and sodium hypophosphite. It's revealed
that chemical stabilization of nanopowders allows to receive
com-position on their basis which possess high and stable electri-
cal conductivity (for epoxy composites – more than 10 years; for
novolac ones – more than 6 years).

The development of severe plastic deformation
processing techniques for fabrication of bulk
nanostructured materials with unique mechanical
properties

R.Z. Valiev, G.I. Raab, D.V. Gunderov, I.P. Semenova,
M.Yu. Murashkin

Despite great prospects, the use of nanostructured (NS) met-
als and alloys as structural and functional materials has remained
an open question until recently. Only in recent years has a break-
through been outlined in this area, associated both with develop-
ment of new routes for the fabrication of bulk NS materials and
with investigation of the fundamental mechanisms that lead to
unique properties of these materials. Although a deep understand-
ing of these mechanisms is still a topic of large-scale basic re-
search, pilot commercial products made of NS metallic materials
for medicine and microdevices can find wide practical application
in the nearest future.

This article presents new concepts and principles of using se-
vere plastic deformation (SPD) techniques to fabricate bulk NS
metals and commercial alloys. Special emphasis is laid on the
analysis of the effect of microstructural features of NS materials
on mechanical properties, as well as the first examples of their
successful application.

Electroconductivity fluctuations regularities
of nanotechnics film materials

A.A. Schulginov, N.S. Zabeivorota, C.N. Zabeivorota
Measurements of conductivity fluctuations of metal films Ag,

Co, Bi, Al, Cr, Fe, Ni and SmCo6 were made. The analysis of
jumps and splashes shown that there is its reliable near daily repe-
tition with periods ~20–21, 24–25 and 29–30 h.

Sol-gel method of synthesis and properties of
nanodispersed powders of manganites solid solutions of
binary sistem La Pb MnO0,6 0,4 3–Nd (Sr Pb ) MnO0,6 0,7 0,3 0,4 3

T.A. Shitchkova, G.G. Emello, L.A. Bashkirov
The solid solutions of binary system of rare- earth elements

manganites ( – ) , ,1 0 6 0 4 3x La Pb MnO –xNd Sr Pb MnO0 6 0 7 0 3 0 4 3, , , ,( )
(õ � 0; 0,5 and 1,0) were synthesized by the developed sol-gel
method. X-ray investigations show that the formation of solid so-
lution phase for all x was observed at lower temperature and took
less time than by ceramic method. The crystal structure, tempera-
ture dependencies of specific magnetization of saturation and of
electrical conductivity, the ferromagnetic-paramagnetic phase
transition temperature (Tc) for synthesized by sol-gel method
solid solutions ( – ) , ,1 0 6 0 4 3x La Pb MnO –
xNd Sr Pb MnO0 6 0 7 0 3 0 4 3, , , ,( ) were investigated.

Influence concentration of solution to the optical
properties CdS nanoparticles formed in polymeric matrix

M.B. Muradov, G.M. Eivazhova, A.N. Baghirov,
A.K. Prudzhov

Ýn this work was investigated influence of changes electro-
lytes concentration in solution, to the optical properties of CdS
nanoparticles formed by SILAR technology in volume of poly-
meric matrix. With the increasing Cd ions concentration in solu-
tion in the same cycles the band gap is decreases. This is explains
with the increasing of Cd ions concentration in solution of elec-
trolytes, the level of filling in sorption centers is increases. This is
in its term brings to the decreasing of interparticle distance,

which is simplifies the coalescent processes in volume of poly-
meric matrix.

Nanostructure self-organization in heterophase bulk
materials.

A.N. Chekhovoi
This article covers the scientific grounds and industrial devel-

opment results of the most topical and priority trend in nanotech-
nology – the synergy of metallic material bulk nanostructuring,
which is of great importance for raising competitive capacity of
engineering, construction, mining and processing industries of the
innovation economics.

Bulk nanostructuring, which is based on the concepts of a het-
erophase material as a «smart» structural system capable of pro-
tecting itself against destructive impact of the environment by the
strengthening nanophase (nanocomposite) self-organization dur-
ing production and use, can become a basis of a new quality para-
digm and will enable to gain considerable economic benefits.

The strain of the crystals of silver azide in electrical and
magnetic fields

M.A. Dorokhov, L.V. Kuzmina, D.V. Dobrynin
In the present operation huge change of the linear dimensions

(l l/ �
�10 2) of the crystals of silver azide in magnetic and elec-

tric fields is experimentally revealed. It is supposed to develop a
method of measuring of power performances of electrical and mag-
netic fields on the basis of the found out effect of the strain of a
crystal lattice of the salts of argentum.

Bioregulators with nanocomponents
as perspective biological products

M.A. Egorov
Employees of laboratory of biotechnologies of the Astrakhan

State University conduct researches of physiological, biophysical
and biochemical properties of original biological products on the
basis of solutions of biostimulators received of herbs and nanopar-
ticles. Now in ÀSU work on installation of system for cultivation
carbon nanotabes ULVAC - creations of laboratory nanotechnolo-
gies is carried out.

Design of self-assembling alpha-helical coiled-coil
polypeptide fibrils as the basis for ordered arrangement
of functional groups

S.A. Potekhin, D.P. Korradin, A.V. Kayava
The aim of this review is to demonstrate key principles of de-

signing á-helical coiled-coil nanofibrils whose surface can have
functional molecular elements with strictly specified periodicity.
Main results achieved in this direction are described. Possible ap-
plications of such constructs are discussed.

Ellipsometry: applications in nanotechnology.

N.G. Ryvkina, M.Yu. Yablokov
This review covers fundamental principles of ellipsometry, its

functions and main advantages. Basic problems which can be
solved using this method are shown. A number of the examples
considered in the review illustrate the role of ellipsometry in mod-
ern industry, and in nanotechnology above all. Prospects of ellip-
sometry applications in this field are demonstrated too.

Preparation of nanostructures on the basis
of transition metal oxides

A.A. Velichko, A.L. Pergament, G.B. Stefanovich,
V.V. Putrolainen, A.B. Cheremisin, S.A. Manuilov,
N.A. Kuldin, B.A. Loginov

Electron-beam modification of physical and chemical proper-
ties of transition metal oxide thin films is investigated. This modi-
fication allows preparation of nanostructures on the basis of these
oxides, as well as their use as resists for nano-lithography. Scien-
tific and technical basis for the processes of resist deposition, ex-
posing and developing (including plasma-chemical etching) is
worked out. The main parameters of the vanadium-oxide resist are
established; particularly they are: high sensitivity (~10–100
�C/cm2) and high resolution (<100 nm).
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