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ÎÁÙÈÅ ÌÅÒÎÄÈ×ÅÑÊÈÅ ÓÊÀÇÀÍÈß Ê ÂÛÏÎËÍÅÍÈÞ ÊÓÐÑÎÂÎÉ ÐÀÁÎÒÛ


Öåëü êóðñîâîé ðàáîòû





	Êóðñîâàÿ ðàáîòà ïî äèñöèïëèíå «Òåîðåòè÷åñêèå îñíîâû ýëåêòðîòåõíèêè» èìååò öåëüþ çàêðåïëåíèå çíàíèé ñòóäåíòà ïî ñîîòâåòñòâóþùèì ðàçäåëàì ó÷åáíîé äèñöèïëèíû. Â õîäå âûïîëíåíèÿ êóðñîâîé ðàáîòû ñòóäåíòû ïðèîáðåòàþò ïðàêòè÷åñêèå íàâûêè àíàëèçà è ðàñ÷åòà ýëåêòðè÷åñêèõ öåïåé ïîñòîÿííîãî è ïåðåìåííîãî òîêà â óñòàíîâèâøèõñÿ è ïåðåõîäíûõ ðåæèìàõ.





Òðåáîâàíèÿ , ïðåäúÿâëÿåìûå  ê îôîðìëåíèþ êóðñîâîé ðàáîòû





Êóðñîâàÿ ðàáîòà âûïîëíÿåòñÿ è îôîðìëÿåòñÿ  íà ëèñòàõ ñòàíäàðòíîãî 


ôîðìàòà. Ñïðàâà è ñëåâà îñòàâëÿþòñÿ ïîëÿ øèðèíîé 25-30 ìì.


Ýëåêòðè÷åñêèå ñõåìû, ãðàôèêè, äèàãðàììû âûïîëíÿþòñÿ íà ìèëëèìåòðîâîé áóìàãå ñ ñîáëþäåíèåì òðåáîâàíèé ÅÑÊÄ. Ðèñóíêè íåîáõîäèìî ïðîíóìåðîâàòü, à â òåêñòå ïîìåñòèòü ññûëêè íà íèõ.


Óñëîâèå çàäà÷è íåîáõîäèìî ïðîâîäèòü ïîëíîñòüþ â òîì âèäå, êàê îíî ñôîðìóëèðîâàíî â çàäàíèè. Îñíîâíûå ïîëîæåíèÿ ðåøåíèé äîëæíû áûòü ïîäðîáíî ïîÿñíåíû.


Â ðåøåíèå íóæíî âêëþ÷èòü íåîáõîäèìûé ìèíèìóì ïðîìåæóòî÷íûõ ðàñ÷åòîâ, áåç êîòîðûõ ïðîâåðêà êîíå÷íîãî ðåçóëüòàòà ñòàíîâèòñÿ  çàòðóäíèòåëüíîé.


Ðàñ÷åò êàæäîé âåëè÷èíû ñëåäóåò âûïîëíèòü ñíà÷àëà â îáùåì âèäå, à çàòåì â ïîëó÷åííóþ ôîðìóëó ïîäñòàâèòü ÷èñëîâûå çíà÷åíèÿ è ïðèâåñòè îêîí÷àòåëüíûé ðåçóëüòàò ñ óêàçàíèåì åäèíèöû èçìåðåíèÿ.


Â êîíöå ðàáîòû ïðèâîäèòñÿ ñïèñîê èñïîëüçîâàííîé ëèòåðàòóðà. Ðàáîòà äîëæíà áûòü äàòèðîâàíà è ïîäïèñàíà ñòóäåíòîì ñ óêàçàíèåì øèôðà.


Âûïîëíåííàÿ êóðñîâàÿ ðàáîòà ïðåäñòàâëÿåòñÿ íà çàî÷íûé ôàêóëüòåò. Âñå çàìå÷àíèÿ, îòìå÷åííûå ïðåïîäàâàòåëåì, óñòðàíÿþòñÿ ñòóäåíòîì â óñòàíîâëåííûå ñðîêè, ïîñëå ÷åãî îí çàùèùàåò ñâîþ ðàáîòó.





1.3.Óêàçàíèÿ ê âûáîðó âàðèàíòà





Âàðèàíò êóðñîâîé ðàáîòû  âûáèðàåòñÿ ñòóäåíòîì ïî äâóì ïîñëåäíèì öèôðàì çà÷åòíîé êíèæêè :


Íîìåð ñõåìû - ïî äâóì ïîñëåäíèì öèôðàì øèôðà.


Íîìåð ÷èñëåííûõ äàííûõ - ïî ïîñëåäíåé öèôðå øèôðà.


Íàïðèìåð, ñòóäåíò, â çà÷åòíîé êíèæêå êîòîðîãî øèôð çàêàí÷èâàåòñÿ öèôðàìè 58, âûáèðàåò èç òàáëèöû âàðèàíò ñõåìû 56-60, à èç òàáëèöû ÷èñëåííûõ äàííûõ âàðèàíò 3.





Ìåòîäèêà ñèìâîëè÷åñêîãî îïèñàíèÿ ýëåêòðè÷åñêèõ ñõåì.





Â çàäàíèÿõ íà êóðñîâóþ ðàáîòó èñïîëüçóåòñÿ ñèìâîëè÷åñêàÿ çàïèñü, êîòîðàÿ îòîáðàæàåò êîíôèãóðàöèþ ýëåêòðè÷åñêîé öåïè â ëîãè÷åñêîé ôîðìå.


	Ñèìâîëè÷åñêàÿ ôîðìà îòîáðàæåíèÿ êîíôèãóðàöèè ýëåêòðè÷åñêîé öåïè îñíîâàíà íà çàêîíàõ àëãåáðû  ëîãèêè, ýëåìåíòàìè êîòîðîé ÿâëÿþòñÿ, â ÷àñòíî-ñòè: ëîãè÷åñêàÿ ôóíêöèÿ âèäà «�EMBED Unknown���»- ëîãè÷åñêîå óìíîæåíèå (êîíúþíêöèÿ) è «�EMBED Unknown���» - ëîãè÷åñêîå ñëîæåíèå (äèçúþíêöèÿ). Â ñîîòâåòñòâèè ñ ñèìâîëîì ëîãè-÷åñêîãî óìíîæåíèÿ, ðÿä ïîñëåäîâàòåëüíûõ ñîáûòèé, íàïðèìåð �EMBED Unknown��� è �EMBED Unknown��� ñâÿçû-âàþòñÿ ìåæäó ñîáîé ñèìâîëîì «�EMBED Unknown���» â òàêîì âèäå : À «�EMBED Unknown���»�EMBED Unknown���. Â òåõíèêå ñèìâî-ëó «�EMBED Unknown���» ñîîòâåòñòâóåò çíàê, êîòîðûé äëÿ ïðîñòîòû îïóñêàåòñÿ è çàïèñü ïðèîá-ðåòàåò âèä�EMBED Unknown���, �EMBED Unknown���. Ôèçè÷åñêîé èíòåðïðåòàöèåé ëîãè÷åñêîé ôóíêöèè, âûðà-æåííîé ñèìâîëîì ëîãè÷åñêîãî óìíîæåíèÿ, ÿâëÿåòñÿ íàïðèìåð, ýëåêòðè÷åñêàÿ öåïü, ñîñòîÿùàÿ èç ðÿäà ïîñëåäîâàòåëüíî âêëþ÷åííûõ ìåæäó ñîáîé ýëåìåíòîâ.


	Íà÷àëî è êîíåö ýëåêòðè÷åñêîé öåïè (ðèñ. 1) îáîçíà÷åíû áóêâàìè à è (, óñëîâíî íàçâàííûìè ïîëþñàìè ñõåìû 














					Ðèñ. 1 


	Ëîãè÷åñêîå ñîäåðæàíèå öåïè ïðåäñòàâëÿåòñÿ  â âèäå �EMBED Unknown���


Íàïðàâëåíèå ý.ä.ñ. èñòî÷íèêà ê ïîëþñó çàäàåòñÿ ñòðåëêîé íàä ñèìâîëîì  �EMBED Unknown���. Ïàðàëëåëüíàÿ ýëåêòðè÷åñêàÿ öåïü ìîæåò áûòü îïèñàíà ëîãè÷åñêèì ñèìâîëîì «�EMBED Unknown���», êîòîðîìó ñîîòâåòñòâóåò ïðèíÿòûé â òåõíèêå çíàê ëîãè÷åñêîãî ñëîæåíèÿ «+». Íà ýòîì îñíîâàíèè çàïèñü âèäà (�EMBED Unknown���+�EMBED Unknown���) îäíîçíà÷íî âûðàæàåò îäíîâðåìåííóþ ñâÿçü ìåæäó ñîáûòèÿìè �EMBED Unknown��� è �EMBED Unknown���.  Äëÿ ðÿäà ñîáûòèé  ôóíêöèÿ ëîãè÷åñêîãî ñëîæåíèÿ çàïèøåòñÿ â âèäå:





						�EMBED Unknown���


	Ôèçè÷åñêîé èíòåðïðåòàöèåé ýòîé ôóíêöèè ìîæåò áûòü, íàïðèìåð, ýëåê-òðè÷åñêàÿ öåïü, ñîñòîÿùàÿ èç ðÿäà ïàðàëëåëüíûõ âêëþ÷åííûõ ýëåìåíòîâ öåïè. Íà÷àëî è êîíåö ýëåêòðè÷åñêîé öåïè ( ðèñ. 2) îáîçíà÷åíû ñèìâîëàìè   m   è  n .    


Ìåæäó íèìè âêëþ÷åíû ïàðàëëåëüíî ýëåìåíòû  �EMBED Unknown��� è �EMBED Unknown���  è èñòî÷íèê ý. ä. ñ.  �EMBED Unknown���  . Ëîãè÷åñêàÿ ôîðìà ïðåäñòàâëåíèÿ ýòîé ýëåêòðè÷åñêîé öåïè çàïèøåòñÿ â âèäå: 


�EMBED Unknown���











   Ðèñ. 2


	Ñëîæíàÿ ýëåêòðè÷åñêàÿ öåïü ìîæåò áûòü òàêæå îïèñàíà  â òåðìèíàõ àëãåáðû ëîãèêè è îäíîçíà÷íî ïðåîáðàçîâàíà â ãðàôè÷åñêóþ ôîðìó.


	Ðàññìîòðèì ïðèìåð ïðåîáðàçîâàíèÿ ëîãè÷åñêîãî èçîáðàæåíèÿ öåïè è åå ãðàôè÷åñêîå èçîáðàæåíèå. Ïóñòü ýëåêòðè÷åñêàÿ öåïü çàäàíà â âèäå ñëåäóþùåé çàïèñè:


		�EMBED Unknown���





Ãðàôè÷åñêîå èçîáðàæåíèå ýëåêòðè÷åñêîé öåïè áóäåò èìåòü âèä.





























Ðèñ. 3





	Ïîñòðîåíèå ñõåìû íà÷èíàåòñÿ è çàêàí÷èâàåòñÿ ïîëþñîì «�EMBED Unknown���». Îò ïîëþñà «�EMBED Unknown���» îòõîäÿò äâå âåòâè  �EMBED Unknown��� è   �EMBED Unknown���  , ý. ä. ñ.  �EMBED Unknown���  íàïðàâëåíà ê òî÷êå «�EMBED Unknown���». 


Ý. ä. ñ. �EMBED Unknown��� è  ðåçèñòîð   �EMBED Unknown���  ñâÿçàíû ÷åðåç ïîëþñ «�EMBED Unknown���». Ïîëþñ «�EMBED Unknown���» ñâÿçàí ÷åðåç ðåçèñòîð   �EMBED Unknown���    è  ý. ä. ñ. �EMBED Unknown���  ñ ïîëþñîì «�EMBED Unknown���», êîòîðûé,  â ñâîþ î÷åðåäü, ñâÿçàí ñ ïîëþñîì  «�EMBED Unknown���» ÷åðåç ðåçèñòîð  �EMBED Unknown��� , à ñ ïîëþñîì «�EMBED Unknown���» ÷åðåç ðåçèñòîð   �EMBED Unknown���  è  èñòî÷íèê òîêà   �EMBED Unknown��� . Âûïîëíÿÿ ïîñòðîåíèå ýëåêòðè÷åñêîé öåïè â ñîîòâåòñòâèè ñ åå ëîãè÷åñêèì ñîäåðæàíèåì, ïîëó÷èì ñõåìó, èçîáðàæåííóþ íà ðèñ. 3.
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Íåéìàí Ë.Ð., Äåìèð÷ÿí Ê.Ñ. Òåîðåòè÷åñêèå îñíîâû ýëåêòðîòåõíèêè - Ë.: Ýíåðãèÿ, 1981.
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ÊÓÐÑÎÂÀß ÐÀÁÎÒÀ





ÇÀÄÀÍÈÅ  ¹ 1.


ËÈÍÅÉÍÛÅ ÝËÅÊÒÐÈ×ÅÑÊÈÅ ÖÅÏÈ ÏÎÑÒÎßÍÍÎÃÎ ÒÎÊÀ





	Â ñîîòâåòñòâèè ñ âàðèàíòîì, çàäàííûì äâóìÿ ïîñëåäíèìè öèôðàìè øèôðà, óêàçàííîãî â çà÷åòíîé êíèæêå, âûïèñàòü èç òàáë. 1.1 è 1.2 óñëîâèÿ çàäà÷è è âûïîëíèòü ñëåäóþùåå:


Íà÷åðòèòü ñõåìó ýëåêòðè÷åñêîé öåïè  ñ îáîçíà÷åíèåì óçëîâ è ýëåìåíòîâ âåòâåé, ñîáëþäàÿ òðåáîâàíèÿ ÅÑÊÄ.


Îïðåäåëèòü è ñîñòàâèòü íåîáõîäèìîå ÷èñëî óðàâíåíèé ïî çàêîíàì Êèðõãîôà äëÿ îïðåäåëåíèÿ òîêîâ âî âñåõ âåòâÿõ.


Îïðåäåëèòü òîêè âåòâåé ìåòîäîì êîíòóðíûõ òîêîâ è óçëîâûõ ïîòåíöèàëîâ è ñâåñòè èõ â òàáëèöó.


Ïðîâåðèòü ðåçóëüòàòû ðàñ÷åòîâ ïî óðàâíåíèÿì áàëàíñà ìîùíîñòåé.


Îïðåäåëèòü òîê â ïåðâîé âåòâè ìåòîäîì ýêâèâàëåíòíîãî ãåíåðàòîðà.





									                          Òàáëèöà 1.1


¹¹


âàð.�
Ñîïðîòèâëåíèÿ ðåçèñòîðîâ, Îì. Ý.ä.ñ. èñòî÷íèêîâ â Â è òîêà â À�
�
�
R1�
R2�
R3�
R4�
R5�
R6�
Å1�
Å2�
Å3�
Å4�
Å5�
J6�
�
1�
4�
5�
6�
7�
8�
9�
80�
21�
22�
23�
24�
2�
�
2�
5�
6�
7�
8�
9�
10�
21�
22�
23�
24�
25�
1�
�
3�
6�
7�
8�
9�
10�
11�
22�
23�
24�
25�
26�
3�
�
4�
7�
8�
9�
10�
11�
12�
23�
24�
25�
26�
27�
4�
�
5�
8�
9�
10�
11�
12�
13�
24�
25�
26�
27�
28�
2�
�



ÓÑËÎÂÈß Ê ÇÀÄÀÍÈÞ  ¹ 1.


ËÎÃÈ×ÅÑÊÎÅ ÑÎÄÅÐÆÀÍÈÅ ÝËÅÊÒÐÈ×ÅÑÊÎÉ ÖÅÏÈ


				


				                                                                             Òàáëèöà 1.2


Âàðèàíò�
Ñõåìà ýëåêòðè÷åñêîé öåïè�
�
1-05�
   �EMBED Unknown����
�
06-10�
     �EMBED Unknown����
�
11-15�
�EMBED Unknown����EMBED Unknown����
�
16-20�
    �EMBED Unknown����
�
21-25�
    �EMBED Unknown����
�
26-30�
                                  �EMBED Unknown����
�
�
                                                                


                                                                                 Ïðîäîëæåíèå òàáë. 1.2�
�
31-35�
�EMBED Unknown����
�
36-40�
                               �EMBED Unknown����
�
41-45�
                               �EMBED Unknown����
�
46-50�
                               �EMBED Unknown����
�
51-55�
                               �EMBED Unknown����
�
56-60�
                               �EMBED Unknown����
�
61-65�
                               �EMBED Unknown����
�
66-70�
                               �EMBED Unknown����
�
71-75�
                               �EMBED Unknown����
�
76-80�
                               �EMBED Unknown����
�
81-85�
                               �EMBED Unknown����
�
86-90�
                               �EMBED Unknown����
�
91-95�
                               �EMBED Unknown����
�
96-100�
                               �EMBED Unknown����
�












ÇÀÄÀÍÈÅ ¹ 2.


ËÈÍÅÉÍÛÅ ÝËÅÊÒÐÈ×ÅÑÊÈÅ ÖÅÏÈ ÎÄÍÎÔÀÇÍÎÃÎ ÑÈÍÓÑÎÈÄÀËÜÍÎÃÎ ÒÎÊÀ





	Âûïèñàòü èç òàáë. 2.1 è 2.2 óñëîâèÿ çàäàíèÿ è âûïîëíèòü ñëåäóþùåå.


Íà÷åðòèòü ñõåìó ýëåêòðè÷åñêîé öåïè, ñîáëþäàÿ òðåáîâàíèÿ ÅÑÊÄ.


Ñîñòàâèòü óðàâíåíèÿ ïî çàêîíàì Êèðõãîôà äëÿ òîêîâ â èíòåãðî-äèôôåðåíöèàëüíîé è ñèìâîëè÷åñêîé ôîðìàõ.


Ïðèìåíèòü îäèí èç ìåòîäîâ ðàñ÷åòà ëèíåéíûõ ýëåêòðè÷åñêèõ öåïåé. Îïðåäåëèòü êîìïëåêñíûå äåéñòâóþùèå òîêè âî âñåõ âåòâÿõ öåïè. Çàïèñàòü âûðàæåíèÿ äëÿ ìãíîâåííûõ çíà÷åíèé òîêîâ. ×àñòîòà òîêà âî âñåõ âàðèàíòàõ 


   ( =	400 Ãö.


Ïîñòðîèòü òîïîãðàôè÷åñêóþ äèàãðàììó äëÿ öåïè, ñîâìåùåííóþ ñ âåêòîðíîé äèàãðàììîé òîêîâ.


Îáîçíà÷èòü ïðîèçâîëüíî íà÷àëà äâóõ êàòóøåê â ëþáûõ äâóõ âåòâÿõ è ïðåäó-ñìîòðåâ âçàèìíóþ èíäóêòèâíóþ ñâÿçü Ì ìåæäó íèìè, çàïèñàòü óðàâíåíèÿ, ñîñòàâëåííûå ïî çàêîíàì Êèðõãîôà â èíòåãðî-äèôôåðåíöèàëüíîé è â ñèìâîëè÷åñêîé ôîðìàõ.


 Îïðåäåëèòü ïîêàçàíèÿ âàòòìåòðà öåïè.





                            �EMBED Unknown���
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ÇÍÀ×ÅÍÈß ÏÀÐÀÌÅÒÐÎÂ ÖÅÏÈ





					                                                               Òàáëèöà 2.1   
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				     		                                                        Òàáëèöà 2.2


¹ âàðèàíòà


(äâå ïîñëåäíèå öèôðû øèôðà)�
Ñõåìà ýëåêòðè÷åñêîé öåïè�
�
01-05�
    �EMBED Unknown����
�
06-10�
�EMBED Unknown����
�
11-15�
                                �EMBED Unknown����
�
16-20�
                                �EMBED Unknown����
�
21-25�
                                �EMBED Unknown����
�
26-30�
                                �EMBED Unknown����
�
31-35�
                                �EMBED Unknown����
�
36-40�
                                �EMBED Unknown����
�
41-45�
                                �EMBED Unknown����
�
�
                                                                


                                                                         Ïðîäîëæåíèå òàáë. 2.2�
�
46-50�
�EMBED Unknown����
�
51-55�
�EMBED Unknown����
�
56-60�
�EMBED Unknown����
�
61-65�
�EMBED Unknown����
�
66-70�
�EMBED Unknown����
�
71-75�
�EMBED Unknown����
�
76-80�
�EMBED Unknown����
�
81-85�
�EMBED Unknown����
�
86-90�
�EMBED Unknown����
�
91-95�
�EMBED Unknown����
�
 96-100�
�EMBED Unknown����
�






ÇÀÄÀÍÈÅ  ¹ 3.


ÏÅÐÅÕÎÄÍÛÅ ÏÐÎÖÅÑÑÛ





	Âûïèñàòü èç òàáë. 3.1 è 3.2 óñëîâèÿ çàäàíèÿ è âûïîëíèòü ñëåäóþùåå:


Íà÷åðòèòü ñõåìó ýëåêòðè÷åñêîé öåïè ñ îáîçíà÷åíèåì óçëîâ è ýëåìåíòîâ âåòâåé.


Ðàññ÷èòàòü ïåðåõîäíûé ïðîöåññ êëàññè÷åñêèì è îïåðàòîðíûì ìåòîäàìè: ò.å. îïðåäåëèòü äëÿ òîêà â îäíîé èç âåòâåé è äëÿ íàïðÿæåíèÿ íà îäíîì èç ýëåìåíòîâ âåòâåé â ôóíêöèè âðåìåíè.


Ïîñòðîèòü ãðàôèêè ïåðåõîäíûõ ïðîöåññîâ â ôóíêöèè âðåìåíè.


Îïðåäåëèòü ýíåðãèþ, ðàññåèâàåìóþ íà îäíîì èç ðåçèñòîðîâ öåïè â ïåðåõîäíîì ïðîöåññå.


	Ïðèìå÷àíèå: ñèìâîëó «�EMBED Unknown���» ñîîòâåòñòâóåò ðàçîìêíóòîå ñîñòîÿíèå êëþ÷à äî êîììóòàöèè, ñèìâîëó «�EMBED Unknown���» - çàìêíóòîå ñîñòîÿíèå êëþ÷à äî êîììóòàöèè.





ÇÍÀ×ÅÍÈß ÏÀÐÀÌÅÒÐÎÂ ÖÅÏÈ


									      Òàáëèöà 3.1
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�
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                                                                                                  Ïðîäîëæåíèå òàáë. 3.1�
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20�
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�
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10�
5�
12�
�
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10�
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10�
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40�
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�
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10�
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40�
50�
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�
�
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1�
10�
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10�
100�
5�
15�
15�
12�
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�
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50�
20�
40�
20�
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�
3�
100�
200�
20�
5�
200�
1�
100�
120�
�
�
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100�
10�
20�
50�
10�
20�
100�
�
51-100�
5�
20�
50�
20�
25�
50�
100�
20�
80�
�
�
6�
10�
10�
10�
25�
10�
20�
5�
5�
�
�
7�
5�
2�
2�
100�
10�
50�
40�
9�
�
�
8�
10�
1�
5�
50�
20�
35�
40�
12�
�
�
9�
2�
5�
2�
20�
25�
20�
50�
28�
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�
0�
4�
1�
5�
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1�
4�
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5�
�






ËÎÃÈ×ÅÑÊÎÅ ÑÎÄÅÐÆÀÍÈÅ 


ÝËÅÊÒÐÈ×ÅÑÊÎÉ ÖÅÏÈ


									


									                          Òàáëèöà 3.2


Âàðèàíòû�
Ñõåìà ýëåêòðè÷åñêîé öåïè�
�
01-05�
�EMBED Unknown����
�
06-10�
�EMBED Unknown����
�
11-15�
�EMBED Unknown����
�
16-20�
�EMBED Unknown����
�
21-25�
�EMBED Unknown����
�
26-30�
�EMBED Unknown����
�
31-35�
�EMBED Unknown����
�
36-40�
�EMBED Unknown����
�
41-45�
�EMBED Unknown����
�
46-50�
�EMBED Unknown����
�
�
                                                                                                   Ïðîäîëæåíèå òàáë. 3.2�
�
51-55�
�EMBED Unknown����
�
56-60�
�EMBED Unknown����
�
61-65�
�EMBED Unknown����
�
66-70�
�EMBED Unknown����
�
71-75�
�EMBED Unknown����
�
76-80�
�EMBED Unknown����
�
81-85�
�EMBED Unknown����
�
86-90�
�EMBED Unknown����
�
91-95�
�EMBED Unknown����
�
96-100�
�EMBED Unknown����
�
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