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ʏʊʆ  ʊɸʂʆɽ çʅɸʅʆè?

ɽ.ɸ.ɻʫʜʠʣʠʥ

ʌʅʄ, ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʅʆʎ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʄɻʋ
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(x, y) ʇʨʦʩʪʨʘʥʩʪʚʦ     (z)

(ʩʝʢʫʥʜʘ,.. ʪʳʩʷʯʝʣʝʪʠʷ ) ɺʨʝʤʷ (ʬʝʤʪʦʩʝʢʫʥʜʘ, é, ʤʠʣʣʠʘʨʜʳ ʣʝʪ)

5 ʠʟʤʝʨʝʥʠʝ?





çʇʷʪʦʝ ʠʟʤʝʨʝʥʠʝè

?

?

1 ɸʥʛʩʪʨʝʤ           1ʤʢʤ                1 ʤʤ

10-10ʤ 10-6ʤ               10-3ʤ10-9
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ʅɸʅʆɹʀʆʊɽʍ



ʂʨʝʤʥʠʡ

Helicobacter pylori

ʄʘʛʥʠʪʥʘʷ ʧʣʝʥʢʘ

ʇʨʦʚʦʜʠʤʦʩʪʴ 

ʆʋʅʊ
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ʅʘʥʦʣʠʪʦʛʨʘʬʠʷ



ʊʨʠ ʥʘʥʦʩʪʨʘʪʝʛʠʠ

ʍʠʤʠʢ: ʫʚʠʜʝʪʴ ʠ ʧʦʥʷʪʴ

ʌʠʟʠʢ: ʠʟʤʝʨʠʪʴ ʠ 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ

ɹʠʦʣʦʛ: ʥʘʡʪʠ ʚ 

ʩʧʨʘʚʦʯʥʠʢʝ



ʏʪʦ ʪʘʢʦʝ ʅɸʅʆ?

ɺʛʣʫʙʴ

ʂʣʶʯ-ʟʘʤʦʢ

NANNO

çʥʘʥʦè -çʛʥʦʤ, ʢʘʨʣʠʢè, ʦʜʥʘ ʤʠʣʣʠʘʨʜʥʘʷ ʤʝʪʨʘ



ʅʘʩʢʦʣʴʢʦ ʤʘʣ ʥʘʥʦʤʝʪʨ?
ʂʦʛʜʘïʪʦ,ʛʦʚʦʨʷʪ,ʏʠʥʛʠʩ-ʭʘʥʧʨʠʢʘʟʘʣʢʘʞʜʦʤʫʠʟʩʚʦʠʭ

ʚʦʠʥʦʚʧʨʠʥʝʩʪʠʧʦʢʘʤʥʢʁʝʛʦhʘʪʨʫ. ʇʨʠʢʘʟʘʥʦ-ʩʜʝʣʘʥʦ.

ɺʳʨʦʩʣʘʛʦʨʘ. ɸʯʪʦʝʩʣʠʢʘʞʜʳʡʯʝʣʦʚʝʢʥʘʟʝʤʥʦʤʰʘʨʝ

ʧʨʠʥʝʩʝʪʧʦʦʜʥʦʡʝʜʠʥʩʪʚʝʥʥʦʡʢʚʘʥʪʦʚʦʡʪʦʯʢʝ(ʜʠʘʤʝʪʨ

10 ʥʤ,ʧʣʦʪʥʦʩʪʴʤʘʪʝʨʠʘʣʘ7 ʛ/ʩʤ3) ʠʧʦʣʦʞʠʪʝʝʦʢʦʣʦ

ʰʪʘʙ-ʢʚʘʨʪʠʨʳɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡʂʦʨʧʦʨʘʮʠʠçʈʦʩʥʘʥʦʪʝʭè

ʚʢʫʯʫ,ʪʦʢʘʢʫʶʤʘʩʩʫʙʫʜʝʪʠʤʝʪʴʵʪʘʢʫʯʘ?

(ʆʪʚʝʪ: 20 ʤʠʣʣʠʘʨʜʥʳʭʜʦʣʝʡʛʨʘʤʤʘ)

ʇʦʯʝʤʫ ʘʚʪʦʨ ʵʤʙʣʝʤʳ

ʨʘʩʧʦʣʦʞʠʣʛʥʦʤʘ ʤʝʞʜʫ

ʬʫʣʣʝʨʝʥʦʤʠ ɿʝʤʣʝʡ?(ʆʪʚʝʪ:

ʦʪʥʦʰʝʥʠʝʨʘʟʤʝʨʘʛʥʦʤʘʢ

ʨʘʟʤʝʨʫʤʦʣʝʢʫʣʳʬʫʣʣʝʨʝʥʘ

ʧʨʠʤʝʨʥʦʨʘʚʥʦʦʪʥʦʰʝʥʠʶ

ʨʘʟʤʝʨʘʃʫʥʢrʨʘʟʤʝʨʫʛʥʦʤʘ)

http://www.nanonewsnet.ru/
http://www.nanometer.ru/


ʄʳʣʴʥʳʝ ʧʫʟʳʨʠ

0.01 ʤʣ= 3.6 ʤ

(ʧʨʠ ʩʪʝʥʢʝ

ʤʦʣʝʢʫʣʷʨʥʦʡ

ʪʦʣʱʠʥʳ ʠʟ 1 

ʢʘʧʣʠ ʨʘʩʪʚʦʨʘ

ʧʦʣʫʯʘʝʪʩʷ 

ʧʫʟʳʨʴ ʜʠʘʤʝʪʨʦʤ 

3.6 ʤ.)

http://www.fnm.msu.ru/


ʌʣʵʰʢʘ

64 ɻʙ = 25 ʥʤ

(ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ 

ʟʘʧʠʩʳʚʘʶʱʠʭ

ʵʣʝʤʝʥʪʦʚ 

çʬʣʵʰʢʠè ʥʘ

64 ɻʙ ʩʦʩʪʘʚʣʷʝʪ

ʚ ʩʨʝʜʥʝʤ 25 ʥʤ)

http://vkontakte.ru/photos.php?act=show&id=5633621_88649149&uid=5633621&self=1


ʂʦʩʪʠ

=10

(ʧʣʦʱʘʜʴ ʤʦʥʦʩʣʦʷ ʯʝʰʫʝʢ

ʛʠʜʨʦʢʩʠʣʘʧʘʪʠʪʘ ʠʟ ʥʘʰʝʛʦ

ʩʢʝʣʝʪʘ ʩʦʩʪʘʚʠʪ ʜʝʩʷʪʴ

ʬʫʪʙʦʣʴʥʳʭ ʧʦʣʝʡ)

http://www.nanometer.ru/2008/03/21/uperkomptuter_7393.html
http://www.mems.sandia.gov/


ʂʦʩʤʠʯʝʩʢʠʡ ʣʠʬʪ ʠ ʥʘʥʦʙʦʪʳ
(ʜʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤʩʷ!)

Å ɼʣ ʪ̫ʦʛʦ,ʯʪʦʙʩrʜʝʣʘʪʴʪʨʦʩʜʣç̫ʢʦʩʤʠʯʝʩʢʦʛʦʣʠʬʪʘè

ʧʣʘʥʠʨʫʝʪʩʷʠʩʧʦʣʴʟʦʚʘʪʴʦʜʥʦʩʪʝʥʥʳʝʫʛʣʝʨʦʜʥʳʝ

ʥʘʥʦʪʨʫʙʢʠ,ʢʦʪʦʨʳʝʷʚʣʷʶʪʩʷʣʝʛʢʠʤʠ ʯʨʝʟʚʳʯʘʡʥʦ

ʧʨʦʯʥʳʤʤʘʪʝʨʠʘʣʦʤ. ʇʨʝʜʩʪʘʚʴʪʝ,ʯʪʦʦʜʠʥʥʘʥʦʨʦʙʦʪ

ʤʘʩʩʦʡ0.01 ʤʠʣʣʠʛʨʘʤʤʘʩʰʠʚʘʝʪʜʚʝʦʜʠʥʘʢʦʚʳʝ

ʦʜʥʦʩʪʝʥʥʳʝʫʛʣʝʨʦʜʥʳʝʥʘʥʦʪʨʫʙʢʠʜʣʠʥʦʡ1 ʤʠʢʨʦʥʠ

ʜʠʘʤʝʪʨʦʤ10 ʥʘʥʦʤʝʪʨʦʚ(ʢʘʞʜʘʷ)ʟʘ1 ʤʠʣʣʠʩʝʢʫʥʜʫ,

ʧʦʩʣʝʯʝʛʦʫʥʝʛʦʠʩʯʝʨʧʳʚʘʝʪʩʷʟʘʧʘʩɻʥʝʨʛʠʠ,ʠʦʥ

çʫʤʠʨʘʝʪè. ɿʘʪʝʤʜʚʘʪʘʢʠʭʞʝʥʘʥʦʨʦʙʦʪʘʩʚʘʨʠʚʘʶʪ

ʢʫʩʢʠʠʟʜʚʫʭʥʘʥʦʪʨʫʙʦʢ,ʩʜʝʣʘʥʥʳʭʧʨʝʜʳʜʫʱʠʤʠ

ʥʘʥʦʨʦʙʦʪʘʤʠ,ʚʤʝʩʪʝʥʘʚʩʝʤʠʭʧʨʦʪʷʞʝʥʠʠ(ʪʘʢʠʤ

ʦʙʨʘʟʦʤ,ʧʫʯʦʢʪʘʢʠʭʥʘʥʦʪʨʫʙʦʢʙʫʜʝʪʚʜʚʘʨʘʟʘʜʣʠʥʥʝʝ

ʠʚʜʚʘʨʘʟʘʪʦʣʱʝ). ʀʪ.ʜ. ʇʨʦʮʝʩʩʧʨʝʢʨʘʱʘʝʪʩʷ,ʢʦʛʜʘ

ʛʠʛʘʥʪʩʢʠʡʧʫʯʦʢʜʦʩʪʠʛʘʝʪʜʣʠʥʦrʜʥʫʪʳʩʷʯʫʢʠʣʦʤʝʪʨʦʚ.

ʂʘʢʦʚʙʫʜʝʪʜʠʘʤʝʪʨʧʦʣʫʯʝʥʥʦʛʦʪʨʦʩʘ?ʏʝʨʝʟʢʘʢʦʡ

ʧʨʦʤʝʞʫʪʦʢʚʨʝʤʝʥʠʵʪʦʧʨʦʠʟʦʡʜʝʪ?ʂʘʢʦʚʘʙʫʜʝʪʤʘʩʩʘ

ʧʦʛʠʙʰʠʭʚʧʨʦʮʝʩʩʝʩʙʦʨʢʠʪʨʦʩʘʥʘʥʦʨʦʙʦʪʦʚ?

16

ʆʪʚʝʪ: ʜʠʘʤʝʪʨ ʪʨʦʩʘ 1 ʩʤ, 

10 ʪʨʠʣʣʠʦʥʦʚ ʪʦʥʥ ʥʘʥʦʙʦʪʦʚ,

40 ʪʨʠʣʣʠʦʥʦʚ ʣʝʪ 

http://www.fnm.msu.ru/


ʄʦʣʝʢʫʣʷʨʥʳʝ ʤʘʰʠʥʳ


