
MHHI4CTEPCTBO HAYK] Z 14 BbICI I TFf O OEPA3OBAHI4'I POC CI4I4C fr opmparlEu
Oe4epzurrHoe rocyAapcrBer{Hoe aBToHorrauoe o6pasoBareJrbHoe )^{pex,qeHr{e B

dAUI4OHAJIb}IbIfr I4C C JIEAOBATEJIbCKI4IZ

TOMCK'TIZ IIOJMTEXHI4TIECKI,trZ YHI,IB

PAF ( )qA,fl TIPOTPAMMA AI,ICUUTIJII4HbI
IIPIIEM 2017 r.

@OPMA OEYIIEHVIfl. osnas

Hanpanrenlre [oAro: ioBKr.r

O6pasonareJrbHalr [porp aMMa

Cuequzunr:w\Lrfr

Yponenr o6pasornnux

Kypc

Tpygoeuxocrb B Kpe,Ir{Tax

(aa.rerHrrx e,qunaqax)

ero o6pa:onanur

Bu4 npouexyro.rnoft arreqraquu

I4.o. sane4yroqero ra(feApoft -
pyKoBollrTenr oTAeJrerrr4fr Ha

npaBax xaQe4prr

Pyrorogurem OOII

flpeno4anlrem

13.03.02 S.uercrDoenepFerrKa rr

Snerrpocra6xesue r{ aBToMarr4

TA3OBOI,I NPOMbIIIIJICHHOCTII

Konrarrnas (ayauropnax) pa(iora,
q

A.B. fnasaqee

2020 r.



 

1. Цɟɥɢ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

ɐɟɥɹɦɢ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭ ɨɛɭɱɚɸɳɢɯɫɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɈɈɉ (ɩ. 6 Ɉɛɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɈɈɉ) ɫɨɫɬɚɜɚ ɤɨɦɩɟɬɟɧɰɢɣ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Кɨɞ 
ɤɨɦɩɟɬɟɧɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɤɨɦɩɟɬɟɧɰɢɢ 

Ɋɟɡɭɥɶɬɚɬɵ 
ɨɫɜɨɟɧɢɹ ɈɈɉ 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɜɨɟɧɢɹ  
(ɞɟɫɤɪɢɩɬɨɪɵ ɤɨɦɩɟɬɟɧɰɢɢ) 

Кɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɈɉɄ(ɍ)-3 

ɋɩɨɫɨɛɟɧ 
ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ  
ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɰɟɩɟɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɦɚɲɢɧ 

Ɋ1, Ɋ2, Ɋ3, Ɋ4 

ɈɉɄ(ɍ)-3.ȼ9 

ȼɥɚɞɟɟɬ ɨɩɵɬɨɦ ɪɚɫɱɟɬɚ ɩɪɨɫɬɟɣɲɢɯ 
ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ, ɜ ɬ.ɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ; ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ, ɷɥɟɤɬɪɨɧɧɵɯ 
ɫɯɟɦ 

ɈɉɄ(ɍ)-3.ɍ10 

ɍɦɟɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɩɢɫɵɜɚɬɶ ɮɢɡɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ 
ɩɪɢɛɨɪɚɯ; ɜɵɛɢɪɚɬɶ ɷɥɟɦɟɧɬɵ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ 
ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ 

ɈɉɄ(ɍ)-3.Ɂ10 

Ɂɧɚɟɬ ɮɢɡɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɪɚɛɨɬɵ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ, ɢɯ ɫɜɨɣɫɬɜɚ ɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɦɟɬɨɞɵ ɪɚɫɱɟɬɚ ɢ ɜɵɛɨɪɚ 
ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ 

2. Ɇɟɫɬɨ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɜ ɫɬɪɭɤɬɭɪɟ ɈɈɉ 

Ⱦɢɫɰɢɩɥɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ ɛɚɡɨɜɨɣ ɱɚɫɬɢ Ȼɥɨɤɚ 1 ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ. 

3. ɉɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

ɉɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɛɭɞɭɬ ɫɮɨɪɦɢɪɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ: 

ɉɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
Кɨɦɩɟɬɟɧɰɢɹ 

Кɨɞ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɊȾ 1 
Ɉɛɴɹɫɧɹɟɬ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ ɢ 
ɩɪɨɫɬɟɣɲɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ, ɢɯ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɈɉɄ(ɍ)-3 

ɊȾ 2 
ȼɵɩɨɥɧɹɟɬ ɚɧɚɥɢɡ ɢ ɪɚɫɱɟɬ ɩɪɨɫɬɟɣɲɢɯ ɷɥɟɤɬɪɨɧɧɵɯ ɫɯɟɦ, ɜ ɬ.ɱ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 

ɈɉɄ(ɍ)-3 

ɊȾ 3 

ɉɪɨɜɨɞɢɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ, ɷɥɟɤɬɪɨɧɧɵɯ 
ɫɯɟɦ 

ɈɉɄ(ɍ)-3 

Ɉɰɟɧɨɱɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɤɚɥɟɧɞɚɪɧɨɦ ɪɟɣɬɢɧɝ-ɩɥɚɧɟ ɞɢɫɰɢɩɥɢɧɵ. 

4. ɋɬɪɭɤɬɭɪɚ ɢ ɫɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ 

Ɏɨɪɦɢɪɭɟɦɵɣ 
ɪɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ  

ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

ȼɢɞɵ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
Ɉɛɴɟɦ 

ɜɪɟɦɟɧɢ, ɱ. 

Ɋɚɡɞɟɥ 1.  

Ɏɢɡɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɪɚɛɨɬɵ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɩɪɢɛɨɪɨɜ 

ɊȾ 1, ɊȾ 3 

Ʌɟɤɰɢɢ 4 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ – 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ 2 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 6 

Ɋɚɡɞɟɥ 2.  

ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɞɢɨɞɵ 
ɊȾ 1, ɊȾ2, ɊȾ 3 

Ʌɟɤɰɢɢ 2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 4 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ 4 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 10 

Ɋɚɡɞɟɥ 3.  
Ȼɢɩɨɥɹɪɧɵɟ ɬɪɚɧɡɢɫɬɨɪɵ 

ɊȾ 1, ɊȾ 3 

Ʌɟɤɰɢɢ 2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 2 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ 4 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 8 



 

Ɋɚɡɞɟɥ 4.  
ɉɨɥɟɜɵɟ ɬɪɚɧɡɢɫɬɨɪɵ 

ɊȾ 1 

Ʌɟɤɰɢɢ 2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 2 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ – 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 4 

Ɋɚɡɞɟɥ 5.  
ɍɫɢɥɢɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ  
ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ɊȾ 1, ɊȾ2, ɊȾ 3 

Ʌɟɤɰɢɢ 2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 4 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ 4 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 16 

Ɋɚɡɞɟɥ 6.  
Ɍɢɪɢɫɬɨɪɵ 

ɊȾ 1 

Ʌɟɤɰɢɢ 2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 2 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ – 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 8 

Ɋɚɡɞɟɥ 7.  
Ɉɩɬɨɷɥɟɤɬɪɨɧɧɵɟ 
ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɩɪɢɛɨɪɵ 

ɊȾ 1, ɊȾ 3 

Ʌɟɤɰɢɢ 2 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ – 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ 2 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 8 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ: 
Ɋɚɡɞɟɥ 1. Ɏɢɡɢчɟɫɤɢɟ ɨɫɧɨɜы ɪɚɛɨɬы ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜых ɩɪɢɛɨɪɨɜ 

Ɋɨɥɶ ɢ ɦɟɫɬɨ ɷɥɟɤɬɪɨɧɢɤɢ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɤɟ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. Ʉɪɚɬɤɢɟ 
ɫɜɟɞɟɧɢɹ ɨ ɬɟɨɪɢɢ ɫɬɪɨɟɧɢɹ ɚɬɨɦɚ. ɋɨɛɫɬɜɟɧɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɢ ɞɵɪɨɱɧɚɹ ɩɪɨɜɨɞɢɦɨɫɬɶ. 
ɍɪɨɜɟɧɶ Ɏɟɪɦɢ. ɉɪɢɦɟɫɧɚɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚ. Ⱦɪɟɣɮɨɜɵɣ ɬɨɤ. 
Ⱦɢɮɮɭɡɢɹ ɧɨɫɢɬɟɥɟɣ ɡɚɪɹɞɚ ɜ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚɯ. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɟɯɨɞɵ: p-n–ɩɟɪɟɯɨɞ; 
ɩɟɪɟɯɨɞ «ɦɟɬɚɥɥ-ɩɨɥɭɩɪɨɜɨɞɧɢɤ»; ɩɟɪɟɯɨɞ ɦɟɠɞɭ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚɦɢ ɨɞɧɨɝɨ ɬɢɩɚ 
ɷɥɟɤɬɪɨɩɪɨɜɨɞɢɦɨɫɬɢ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɪɚɡɥɢɱɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɩɪɢɦɟɫɟɣ; ɝɟɬɟɪɨɩɟɪɟɯɨɞɵ. 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜ. 

2. ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɟɯɨɞɵ. 

ɇɚɡɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ: 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɢɨɞɨɜ ɢ ɫɬɚɛɢɥɢɬɪɨɧɚ ɩɨ ɜɨɥɶɬ-ɚɦɩɟɪɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 
Ɋɚɡɞɟɥ 2. ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜыɟ ɞɢɨɞы 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɞɢɨɞɚɯ. ȼɵɩɪɹɦɢɬɟɥɶɧɵɟ ɞɢɨɞɵ, ɢɦɩɭɥɶɫɧɵɟ ɞɢɨɞɵ, ɬɭɧɧɟɥɶɧɵɟ 
ɞɢɨɞɵ, ɨɛɪɚɳɟɧɧɵɟ ɞɢɨɞɵ, ɞɢɨɞɵ ɒɨɬɬɤɢ, ɜɚɪɢɤɚɩɵ, ɫɬɚɛɢɥɢɬɪɨɧɵ, ɫɬɚɛɢɫɬɨɪɵ. 
ɋɬɚɬɢɱɟɫɤɢɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɞɢɨɞɨɜ. ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɞɢɨɞɨɜ. 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɞɢɨɞɵ 

Ɍɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ: 
1. ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɞɢɨɞɨɜ ɜ ɜɵɩɪɹɦɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. 
ɇɚɡɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ: 
2. ɉɪɢɦɟɧɟɧɢɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɯ ɞɢɨɞɨɜ ɜ ɢɫɬɨɱɧɢɤɚɯ ɩɢɬɚɧɢɹ. 
Ɋɚɡɞɟɥ 3. Бɢɩɨɥяɪɧыɟ ɬɪɚɧɡɢɫɬɨɪы 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ. Ɏɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɛɢɩɨɥɹɪɧɨɦ 
ɬɪɚɧɡɢɫɬɨɪɟ. ɋɯɟɦɵ ɜɤɥɸɱɟɧɢɹ ɬɪɚɧɡɢɫɬɨɪɚ. ɋɬɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɢɩɨɥɹɪɧɨɝɨ 
ɬɪɚɧɡɢɫɬɨɪɚ. Ɍɪɚɧɡɢɫɬɨɪ ɤɚɤ ɥɢɧɟɣɧɵɣ ɱɟɬɵɪɟɯɩɨɥɸɫɧɢɤ. Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɬɪɚɧɡɢɫɬɨɪɚ. 
ɋɨɫɬɚɜɧɨɣ ɬɪɚɧɡɢɫɬɨɪ. 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. Ȼɢɩɨɥɹɪɧɵɟ ɬɪɚɧɡɢɫɬɨɪɵ. 
2. Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɛɢɩɨɥɹɪɧɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ. 
Ɍɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ: 
1. Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɪɚɧɡɢɫɬɨɪɚ. 
ɇɚɡɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ: 
1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɭɫɢɥɢɬɟɥɶɧɵɯ ɤɚɫɤɚɞɨɜ ɧɚ ɛɢɩɨɥɹɪɧɵɯ ɬɪɚɧɡɢɫɬɨɪɚɯ. 
Ɋɚɡɞɟɥ 4. ɉɨɥɟɜыɟ ɬɪɚɧɡɢɫɬɨɪы 



 

ɉɨɥɟɜɵɟ ɬɪɚɧɡɢɫɬɨɪɵ (ɫ ɭɩɪɚɜɥɹɸɳɢɦ p-n–ɩɟɪɟɯɨɞɨɦ, ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɡɚɬɜɨɪɨɦ ɫɨ 
ɜɫɬɪɨɟɧɧɵɦ ɤɚɧɚɥɨɦ ɢ ɢɧɞɭɰɢɪɨɜɚɧɧɵɦ ɤɚɧɚɥɨɦ): ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ, ɩɚɪɚɦɟɬɪɵ, 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɋɪɚɜɧɟɧɢɟ ɆȾɉ- ɢ ɛɢɩɨɥɹɪɧɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ: ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ 
ɨɫɨɛɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɬɪɚɧɡɢɫɬɨɪɵ (IGBT-ɬɪɚɧɡɢɫɬɨɪɵ). 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. ɉɨɥɟɜɵɟ ɬɪɚɧɡɢɫɬɨɪɵ. 

Ɋɚɡɞɟɥ 5. ɍɫɢɥɢɬɟɥɢ ɩɨɫɬɨяɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɭɫɢɥɢɬɟɥɹɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ. Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɭɫɢɥɢɬɟɥɶɧɵɯ 
ɤɚɫɤɚɞɨɜ. ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɪɚɛɨɬɭ ɭɫɢɥɢɬɟɥɶɧɵɯ ɤɚɫɤɚɞɨɜ. ɍɫɢɥɢɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ. 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. ɍɫɢɥɢɬɟɥɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. 

2. ɍɫɢɥɢɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

Ɍɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ: 
1. Ɋɚɫɱɟɬ ɭɫɢɥɢɬɟɥɶɧɨɝɨ ɤɚɫɤɚɞɚ ɝɪɚɮɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 
ɇɚɡɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ: 
1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɛɢɩɨɥɹɪɧɨɝɨ ɬɪɚɧɡɢɫɬɨɪɚ. 
Ɋɚɡɞɟɥ 6. Ɍɢɪɢɫɬɨɪы 
ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɞɢɧɢɫɬɨɪɚ ɢ ɬɢɪɢɫɬɨɪɚ, ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ȿɫɬɟɫɬɜɟɧɧɚɹ ɢ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɤɨɦɦɭɬɚɰɢɹ ɬɢɪɢɫɬɨɪɨɜ. Ɂɚɩɢɪɚɟɦɵɟ ɬɢɪɢɫɬɨɪɵ: ɮɢɡɢɤɚ 
ɩɪɨɰɟɫɫɚ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ. ɋɢɦɢɫɬɨɪɵ. ɉɪɢɦɟɧɟɧɢɟ ɬɢɪɢɫɬɨɪɨɜ. 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. Ɍɢɪɢɫɬɨɪɵ. 

Ɋɚɡɞɟɥ 7. Ɉɩɬɨэɥɟɤɬɪɨɧɧыɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜыɟ ɩɪɢɛɨɪы 

Ɉɫɧɨɜɵ ɮɨɬɨɷɥɟɤɬɪɨɧɢɤɢ. ɉɪɢɛɨɪɵ ɫ ɜɧɟɲɧɢɦ ɮɨɬɨɷɮɮɟɤɬɨɦ: ɮɨɬɨɷɥɟɦɟɧɬ, 
ɮɨɬɨɷɥɟɤɬɪɨɧɧɵɣ ɭɦɧɨɠɢɬɟɥɶ – ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɚɪɚɦɟɬɪɵ, ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ. ɉɪɢɛɨɪɵ ɫ ɜɧɭɬɪɟɧɧɢɦ ɮɨɬɨɷɮɮɟɤɬɨɦ: ɮɨɬɨɪɟɡɢɫɬɨɪɵ, ɮɨɬɨɞɢɨɞɵ, 
ɮɨɬɨɬɪɚɧɡɢɫɬɨɪɵ, ɮɨɬɨɬɢɪɢɫɬɨɪɵ – ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɚɪɚɦɟɬɪɵ, ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ. ɋɜɟɬɨɞɢɨɞɵ. Ɉɩɬɨɷɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

Ɍɟɦɵ ɥɟɤɰɢɣ: 
1. Ɉɩɬɨɷɥɟɤɬɪɨɧɧɵɟ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɩɪɢɛɨɪɵ. 

ɇɚɡɜɚɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ: 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɩɬɨɩɚɪ. 

5. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɹ) ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɜ ɫɥɟɞɭɸɳɢɯ ɜɢɞɚɯ ɢ ɮɨɪɦɚɯ: 

 Ɋɚɛɨɬɚ ɫ ɥɟɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɩɨɢɫɤ ɢ ɨɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ ɢ ɷɥɟɤɬɪɨɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɡɚɞɚɧɧɨɣ ɩɪɨɛɥɟɦɟ ɤɭɪɫɚ; 

 Ɋɚɛɨɬɚ ɜ ɷɥɟɤɬɪɨɧɧɨɦ ɤɭɪɫɟ (ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɞɪ.); 

 ɂɡɭɱɟɧɢɟ ɬɟɦ, ɜɵɧɟɫɟɧɧɵɯ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɩɪɨɪɚɛɨɬɤɭ; 

 ȼɵɩɨɥɧɟɧɢɟ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ; 

 ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ, ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ; 

 ɉɨɞɝɨɬɨɜɤɚ ɤ ɨɰɟɧɢɜɚɸɳɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ. 

6. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ  

6.1. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ:  
1. Ƚɥɚɡɚɱɟɜ Ⱥ.ȼ. Ɏɢɡɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɷɥɟɤɬɪɨɧɢɤɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ Дɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] / Ⱥ.ȼ. Ƚɥɚɡɚɱɟɜ, ȼ.ɉ. ɉɟɬɪɨɜɢɱ; ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (Ɍɉɍ), ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɗɇɂɇ), Ʉɚɮɟɞɪɚ 



 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɗɉɗɈ). – 1 ɤɨɦɩɶɸɬɟɪɧɵɣ ɮɚɣɥ (pНП; 4.5 MB). – 

Ɍɨɦɫɤ: ɂɡɞ-ɜɨ Ɍɉɍ, 2013. – Ɂɚɝɥɚɜɢɟ ɫ ɬɢɬɭɥɶɧɨɝɨ ɷɤɪɚɧɚ. – ɋɯɟɦɚ ɞɨɫɬɭɩɚ: 
http://www.lib.tpu.ru/fulltext2/m/2013/m233.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 15.03.2017). – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
ɢɡ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ Ɍɉɍ. 

2. ɉɚɫɵɧɤɨɜ ȼ.ȼ., ɑɢɪɤɢɧ Ʌ.Ʉ. ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɩɪɢɛɨɪɵ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ.9-ɟ 
ɢɡɞ., ɫɬɟɪ. – ɋɉɛ.: ɂɡɞɚɬɟɥɶɫɬɜɨ «Ʌɚɧɶ», 2009. – 480 ɫ.: ɢɥ. – Ɍɟɤɫɬ: ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ: 
ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. – URL:  https://e.lanbook.com/reader/book/300/#2 (ɞɚɬɚ 
ɨɛɪɚɳɟɧɢɹ: 15.03.2017). – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

Дɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ: 
1. Ɏɢɡɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɷɥɟɤɬɪɨɧɢɤɢ: ɥɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / 

ȼ. ɉ. ɉɟɬɪɨɜɢɱ Дɢ ɞɪ.]; ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ (Ɍɉɍ), ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɗɇɂɇ), Ʉɚɮɟɞɪɚ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ (ɗɉɗɈ). – 1 ɤɨɦɩɶɸɬɟɪɧɵɣ ɮɚɣɥ (pНП; 1.5 MB). – Ɍɨɦɫɤ: ɂɡɞ-ɜɨ Ɍɉɍ, 
2012. – Ɂɚɝɥɚɜɢɟ ɫ ɬɢɬɭɥɶɧɨɝɨ ɷɤɪɚɧɚ. – ɋɯɟɦɚ ɞɨɫɬɭɩɚ: 
http://www.lib.tpu.ru/fulltext2/m/2013/m099.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 15.03.2017). – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
ɢɡ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɟɬɢ Ɍɉɍ. 

2. Ʌɚɜɪɢɧɟɧɤɨ, ȼɥɚɞɢɦɢɪ ɘɥɢɚɧɨɜɢɱ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦ ɩɪɢɛɨɪɚɦ / 
ȼ. ɘ. Ʌɚɜɪɢɧɟɧɤɨ. – 10-ɟ ɢɡɞ., ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – Ɇɨɫɤɜɚ: Ⱥɥɶɹɧɫ, 2015. – 423 ɫ.: ɢɥ.  

3. Ɋɨɜɞɨ Ⱥ.Ⱥ. ɉɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɟ ɞɢɨɞɵ ɢ ɫɯɟɦɵ ɫ ɞɢɨɞɚɦɢ. – Ɇ.: ȾɆɄ ɉɪɟɫɫ, 2006. 
– 287 ɫ.: ɢɥ. – Ɍɟɤɫɬ: ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ: ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. – URL: 

https://e.lanbook.com/reader/book/823/#2 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 15.03.2017). – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ 
ɚɜɬɨɪɢɡɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

6.2. Иɧɮɨɪɦɚɰɢɨɧɧɨɟ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

Internet-ɪɟɫɭɪɫɵ (ɜ ɬ.ɱ. ɜ ɫɪɟɞɟ LMS MOODLE ɢ ɞɪ. ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɢ ɛɢɛɥɢɨɬɟɱɧɵɟ 
ɪɟɫɭɪɫɵ): ɗɥɟɤɬɪɨɧɧɵɣ ɤɭɪɫ «ɗɥɟɤɬɪɨɧɢɤɚ 1.1». Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://stud.lms.tpu.ru/course/view.php?id=1280. Ɇɚɬɟɪɢɚɥɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 7 ɦɨɞɭɥɹɦɢ. 
Ʉɚɠɞɵɣ ɪɚɡɞɟɥ ɢɦɟɟɬ ɥɟɤɰɢɢ ɫ ɩɪɨɜɟɪɤɨɣ ɭɫɜɨɟɧɢɹ ɡɧɚɧɢɣ, ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜ 
ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ, ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ, ɬɟɫɬɵ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ ɞɥɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ; 

1. ɂɧɬɟɪɧɟɬ-ɠɭɪɧɚɥ «ȼɪɟɦɹ ɷɥɟɤɬɪɨɧɢɤɢ». URL: https://russianelectronics.ru   

2. Ɇɭɥɶɬɢɦɟɞɢɣɧɵɣ ɢɧɬɟɪɧɟɬ-ɠɭɪɧɚɥ «ɗɥɟɤɬɪɨɧ». URL: 

http://www.sxemotehnika.ru/zhurnal.html.  

3. ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ ɞɨɫɬɭɩɧɵ ɩɨ 
ɫɫɵɥɤɟ: https://www.lib.tpu.ru/html/irs-and-pdb 

Ʌɢɰɟɧɡɢɨɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɟɪɟɱɧɟɦ   ɥɢɰɟɧɡɢɨɧɧɨɝɨ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Ɍɉɍ): 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; 

AkelPad; Cisco Webex Meetings; Document Foundation LibreOffice; Google Chrome; Mozilla 

Firefox ESR; ownCloud Desktop Client; Tracker Software PDF-XChange Viewer; WinDjView; 

Zoom Zoom 

7. Ɉɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ  
ȼ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɥɚɛɨɪɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

1. Ⱥɭɞɢɬɨɪɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ 
ɜɫɟɯ ɬɢɩɨɜ, ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɤɨɧɫɭɥɶɬɚɰɢɣ, ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 634050, Ɍɨɦɫɤɚɹ 
ɨɛɥɚɫɬɶ, ɝ. Ɍɨɦɫɤ, Ʌɟɧɢɧɚ ɩɪɨɫɩɟɤɬ, ɞ. 30, 
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Ⱦɨɫɤɚ ɚɭɞɢɬɨɪɧɚɹ ɧɚɫɬɟɧɧɚɹ - 3 ɲɬ.;Ʉɨɦɩɥɟɤɬ ɭɱɟɛɧɨɣ 
ɦɟɛɟɥɢ ɧɚ 96 ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ; Ʉɨɦɩɶɸɬɟɪ - 2 ɲɬ.; 
ɉɪɨɟɤɬɨɪ - 1 ɲɬ. 

2. Ⱥɭɞɢɬɨɪɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ 
ɜɫɟɯ ɬɢɩɨɜ, ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɤɨɧɫɭɥɶɬɚɰɢɣ, ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 634050, Ɍɨɦɫɤɚɹ 
ɨɛɥɚɫɬɶ, ɝ. Ɍɨɦɫɤ, Ʌɟɧɢɧɚ ɩɪɨɫɩɟɤɬ, ɞ. 30, 31 

Ⱦɨɫɤɚ ɚɭɞɢɬɨɪɧɚɹ ɧɚɫɬɟɧɧɚɹ - 2 ɲɬ.;Ʉɨɦɩɥɟɤɬ ɭɱɟɛɧɨɣ 
ɦɟɛɟɥɢ ɧɚ 112 ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ; Ʉɨɦɩɶɸɬɟɪ - 2 ɲɬ.; 
ɉɪɨɟɤɬɨɪ - 1 ɲɬ. 

 

http://www.lib.tpu.ru/fulltext2/m/2013/m233.pdf
https://e.lanbook.com/reader/book/300/#2
http://www.lib.tpu.ru/fulltext2/m/2013/m099.pdf
https://e.lanbook.com/reader/book/823/#2
https://stud.lms.tpu.ru/course/view.php?id=1280
https://russianelectronics.ru/
http://www.sxemotehnika.ru/zhurnal.html
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AyAnropur AJIfl npoBeAeunr y,;e6nux gassruit

BCeX TL{nOB, KypcoBoro nlloeKTHpOBaHUq'

roucymraqufi, reK)flqero KoHTpoJIt n

nporvrexyro.firoft arrecraurtn (yre6Har

ra6opatopur) 634034, Toucxar o6lactl, r.
Toucr, Vcona ylnua, 7,255

pa6o.rafi rrpofprMMa cocraBJreHa Ha ocgoBe O6ueft xapaxTepllcrltKl'I o6pasonareJlbHoft.

rporpaMMbl no ,r*p*o.""* 13.03.02 3rertpoeneprerllKa u ?JleKrporexHrKa 
I

3rerrposneprerlrKa / cuequiurvlarJtrfr, <3rerrpocna6xenue> (npraerr'ra 2017 r', oqHa'I Soptrla

o6yrenux).

.{orxuocrt
oI40

AoqeHr O33 A.B. frasaqes

flporpa.rrarvra o4o6peua Ha 3aco.qagura ra(fe4pbr eJreKTpocna6xen[s ilpoMbrllrJlelrlrblx npegnpuxtuit

(npororon or <<27>> lrloHr 201'7r. Nl36).

[,I.o. aane4ylorqero rca$eApofi - pyKoBoA]ITers orAereHl'Is n
Ha rrpaBax raipegpu Ogg-Unfg, K.r.H. A'C' I'Inaurpemo/

V

Jla6oparopunfi creuA Bentlrlqquonsas ycraHoBKa c

ycrpoilcrnoru pefynllpoBaHl'It Lr v3Mepe*r4s' - 
-l 

tt'l
b"u"nno.pa6 ACK-2035 - I rur';Jla6oparopunfi creHA

"OcHoBbr 3neKTpoHHKr,r" MoAell 3O3-C-P - 7 urr.;

Ocqplrorpa$ qnQponofi Uni-TUTD2025CL - 13 urr';

Jla6oparopttttfi cren.u "3lerrpu'tecrnfi npnno4" - I ruT';

Ocqnnnorpar| Terrponnrc TDS210 - 2 rur'; Kounlert

vqe6nofi 
^""6"nt 

Ha 14 nocaAotlHblx uecr;llkaQ NrA

eHroB - I ur.; KounrnreP :l-ll1r.
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