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Исследование электрических колебаний.
ЦЕЛЬ РАБОТЫ:  Выяснить зависимость амплитуды вынужденных колебаний от частоты. Из графика полученной зависимости определить параметры контура (w0,w,Q,L,R,). Рассчитать XL,Xc,Z на частоте f=350 кГц. Выяснить зависимость разности фаз от частоты. Рассчитать из графика полученной зависимости w0 и L. Рассчитать XL и Xc на резонансной частоте f. По экспериментальным Т и  вычислить следующие параметры контура: w0,f0,Q,L,R,w’,f’.

Методика эксперимента: 
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Собираем схему показанную на рис.1, в нее входят следующие приборы: генератор высокочастотный- Г,

осцилограф - N, катушка индуктивности L, резистор R=62 Ом, два вольтметра  V1 и V2, частотомер-F, конденсатор С=750 Пф. Устанавливаем переключатель П в положение 1. При этом вольтметр V1 будет измерять эффективное значение напряжения, подаваемого на контур ( эф ), а вольтметр V2- эффективное значение напряжения на ризисторе R (Uэф). Подаем с генератора синусоидальный сигнал с частотой f=180 кГц и напряжением U=200 мВ. Изменяем частоту генератора f от 180 до  300 кГц с интервалом f=10 кГц, снимая зависимость эф= эф(f) и Uэф=Uэф(f), при этом определяем значение резонансной частоты f0. Для вычислений используем следующие формулы:

 


Таблица измерений




Графики UR0/0F(f) теоретический (справа) и экспериментальный ( слева )
UR0/0                                                                          UR0/0
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Значение f0 из графика равно: 232 кГц, a  значения f1 и f2 для w1 и w2 равны соответственно: 216 кГц и 252 кГц.Тогда по формулам, приведенным выше, получим результаты расчета характеристик контура:




Расчет на частоте f=350 кГц:




Расчет погрешности измерений и вычислений



Задание 2
Методика: Перевели осциллограф в режим измерения разности фаз двух колебаний . Изменяя частоту генератора f от 180 до 300 кГц, сняли зависимость =F(f). Интервал изменения частоты f выбрали в зависимости от изменения .

Графики F(f) теоретический (справа) и экспериментальный ( слева)

,рад,рад
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Из графика:








Задание 3
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Методика: 




Собрaли cхему представленную на (рис.2). Поставили переключатель П на макете в положение 2. Ручку реостата R1 поставили в самое крайнее левое положение. Подали с импульсного генератора сигнал длительностью мкс, частотой повторений fn=5 кГц и амплитудой Uвых=0.9 В. По изображению полученному на экране осцилографа определили период Т=0.8 мкс, и время релаксации мкс. Изменяя сопротивление, мы наблюдали как меняется форма собственных колебаний. Подобрали R1 таким образом, что колебательный контур переходит в апериодический и зарисовали картинку на осцилографе. Затем опять вернули ручку реостата в крайнее левое положение и подали сигналы длительностью мкс, частотой повторений fn=2.4 кГц и амплитудой Uвых=0.9В, зарисовали полученную осцилограмму.

Вычисление характеристик контура



Вычисление погрешностей 




Вывод: С помощью данной работы мы выяснили, что полученные экспериментальные 
зависимости амплитуды и разности фаз от частоты соответствуют теоретическим выкладкам, 
что подтверждается выше приведенными графиками и соответствующими вычислениями 
парметров контуров.
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.MCAD 304010000 1 74 97 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 4 2 1 0 0

{0:f0}NAME:232*(10)^(3)�

.EQN 0 12 2 0 0

{0:w0}NAME:2*{0:\p}NAME*{0:f0}NAME�

.EQN 0 11 3 0 0

{0:C}NAME:750*(10)^(-12)�

.EQN 0 13 4 0 0

{0:w}NAME:2*{0:\p}NAME*180*(10)^(3)�

.EQN 0 12 5 0 0

{0:\e0}NAME:200*(10)^(-3)*\(2)�

.EQN 0 13 6 0 0

{0:Ur0}NAME:0.02*\(2)�

.EQN 4 -61 7 0 0

{0:L}NAME:(1)/(({0:w0}NAME)^(2)*{0:C}NAME)�

.EQN 0 11 8 0 0

{0:X}NAME:{0:w}NAME*{0:L}NAME-(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 30 9 0 0

{0:w2}NAME:2*{0:\p}NAME*252*(10)^(3)�

.EQN 0 13 10 0 0

{0:w1}NAME:2*{0:\p}NAME*216*(10)^(3)�

.EQN 2 -29 11 0 0

{0:R}NAME:\((({0:Ur0}NAME)^(2)*({0:X}NAME)^(2))/(({0:\e0}NAME)^(2)-({0:Ur0}NAME)^(2)))�

.EQN 1 16 12 0 0

{0:\Dw}NAME:{0:w2}NAME-{0:w1}NAME�

.EQN 1 14 13 0 0

{0:Q}NAME:({0:w0}NAME)/({0:\Dw}NAME)�

.EQN 1 -44 14 0 0

{0:\b}NAME:({0:R}NAME)/(2*{0:L}NAME)�

.EQN 17 1 71 0 0

{0:XL}NAME:1.458*(10)^(6)*6.275*(10)^(-4)�

.EQN 3 1 72 0 0

{0:XL}NAME={0}?_n_u_l_l_�

.EQN 3 -1 74 0 0

{0:XC}NAME:(1)/(1.458*(10)^(6)*7.5*(10)^(-10))�

.EQN 0 21 75 0 0

{0:XC}NAME={0}?_n_u_l_l_�

.EQN 7 -20 59 0 0

({0:f}NAME)[(0)÷232*(10)^(3)�

.EQN 0 9 60 0 0

{0:Ãö}NAME�

.EQN 0 5 92 0 0

({0:w}NAME)[(0)÷1.458*(10)^(6)�

.EQN 0 10 93 0 0

{0:Ãö}NAME�

.EQN 0 4 90 0 0

{0:L}NAME÷6.275*(10)^(-4)�

.EQN 0 10 91 0 0

{0:Ãí}NAME�

.EQN 4 -36 94 0 0

({0:X}NAME)[({0:L}NAME)÷({0:w}NAME)[(0)*{0:L}NAME÷914.895�

.EQN 0 14 95 0 0

{0:Îì}NAME�

.EQN 0 5 96 0 0

({0:X}NAME)[({0:C}NAME)÷(1)/(({0:w}NAME)[(0)*{0:C}NAME)÷914.495�

.EQN 0 15 97 0 0

{0:Îì}NAME�

��������������������������������������������
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.MCAD 304010000 1 74 35 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 4 1 1 0 0

{0:f0}NAME:232*(10)^(3)�

.EQN 0 12 2 0 0

{0:w0}NAME:2*{0:\p}NAME*{0:f0}NAME�

.EQN 0 11 3 0 0

{0:C}NAME:750*(10)^(-12)�

.EQN 0 13 4 0 0

{0:w}NAME:2*{0:\p}NAME*180*(10)^(3)�

.EQN 0 12 5 0 0

{0:\e0}NAME:200*(10)^(-3)*\(2)�

.EQN 0 13 6 0 0

{0:Ur0}NAME:0.02*\(2)�

.EQN 4 -61 7 0 0

{0:L}NAME:(1)/(({0:w0}NAME)^(2)*{0:C}NAME)�

.EQN 0 11 8 0 0

{0:X}NAME:{0:w}NAME*{0:L}NAME-(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 30 9 0 0

{0:w2}NAME:2*{0:\p}NAME*252*(10)^(3)�

.EQN 0 13 10 0 0

{0:w1}NAME:2*{0:\p}NAME*216*(10)^(3)�

.EQN 2 -29 11 0 0

{0:R}NAME:\((({0:Ur0}NAME)^(2)*({0:X}NAME)^(2))/(({0:\e0}NAME)^(2)-({0:Ur0}NAME)^(2)))�

.EQN 1 16 12 0 0

{0:\Dw}NAME:{0:w2}NAME-{0:w1}NAME�

.EQN 1 14 13 0 0

{0:Q}NAME:({0:w0}NAME)/({0:\Dw}NAME)�

.EQN 1 -44 14 0 0

{0:\b}NAME:({0:R}NAME)/(2*{0:L}NAME)�

.EQN 9 -1 15 0 0

{0:w0}NAME={0}?_n_u_l_l_�

.EQN 0 11 16 0 0

{0:Ãö}NAME�

.EQN 0 5 17 0 0

{0:\Dw}NAME={0}?_n_u_l_l_�

.EQN 0 11 18 0 0

{0:Ãö}NAME�

.EQN 0 5 19 0 0

{0:Q}NAME={0}?_n_u_l_l_�

.EQN 3 9 20 0 0

({0:Îì}NAME)/({0:Ãí}NAME)�

.EQN 1 -41 21 0 0

{0:L}NAME={0}?_n_u_l_l_�

.EQN 0 11 22 0 0

{0:Ãí}NAME�

.EQN 0 6 23 0 0

{0:R}NAME={0}?_n_u_l_l_�

.EQN 0 8 24 0 0

{0:Îì}NAME�

.EQN 0 6 25 0 0

{0:\b}NAME={0}?_n_u_l_l_�

.EQN 6 -38 26 0 0

{0:w}NAME:2*{0:\p}NAME*350*(10)^(3)�

.EQN 0 14 27 0 0

{0:XL}NAME:{0:w}NAME*{0:L}NAME�

.EQN 0 10 28 0 0

{0:XC}NAME:(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 10 29 0 0

{0:Z}NAME:\(({0:R}NAME)^(2)+(({0:XL}NAME-{0:XC}NAME))^(2))�

.EQN 6 -25 30 0 0

{0:XL}NAME={0}?_n_u_l_l_�

.EQN 0 10 31 0 0

{0:Îì}NAME�

.EQN 0 5 32 0 0

{0:XC}NAME={0}?_n_u_l_l_�

.EQN 0 10 33 0 0

{0:Îì}NAME�

.EQN 0 5 34 0 0

{0:Z}NAME={0}?_n_u_l_l_�

.EQN 0 9 35 0 0

{0:Îì}NAME�

�������������������������������������������
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24 274 572 408 494 0

.MCAD 304010000 1 74 150 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 5 5 1 0 0

{0:T}NAME:0.8*(10)^(-6)�

.EQN 0 10 2 0 0

{0:\t}NAME:6*(10)^(-6)�

.EQN 0 11 16 0 0

{0:\b}NAME:(1)/({0:\t}NAME)�

.EQN 0 8 17 0 0

{0:\b}NAME={0}?_n_u_l_l_�

.EQN 0 12 27 0 0

{0:Cob}NAME:750*(10)^(-12)+50*(10)^(-12)�

.EQN 4 -41 7 0 0

{0:f}NAME:(1)/({0:T}NAME)�

.EQN 0 9 9 0 0

{0:f}NAME={18997}?_n_u_l_l_�

.EQN 0 12 12 0 0

{0:w}NAME:2*{0:\p}NAME*{0:f}NAME�

.EQN 0 12 14 0 0

{0:w}NAME={0}?_n_u_l_l_�

.EQN 5 -33 19 0 0

{0:w0}NAME:\(({0:w}NAME)^(2)+({0:\b}NAME)^(2))�

.EQN 0 14 20 0 0

{0:w0}NAME={0}?_n_u_l_l_�

.EQN 0 14 66 0 0

{0:f0}NAME:({0:w0}NAME)/(2*{0:\p}NAME)�

.EQN 0 8 25 0 0

{0:f0}NAME={18997}?_n_u_l_l_�

.EQN 6 -36 30 0 0

{0:L}NAME:(1)/(({0:w0}NAME)^(2)*{0:Cob}NAME)�

.EQN 0 12 31 0 0

{0:L}NAME={0}?_n_u_l_l_�

.EQN 0 15 29 0 0

{0:R}NAME:(2*{0:L}NAME)/({0:\t}NAME)�

.EQN 0 9 32 0 0

{0:R}NAME={0}?_n_u_l_l_�

.EQN 0 10 67 0 0

{0:Q}NAME:(1)/({0:R}NAME)*\(({0:L}NAME)/({0:Cob}NAME))�

.EQN 0 10 35 0 0

{0:Q}NAME={0}?_n_u_l_l_�

.EQN 8 -57 147 0 0

{0:Rkp}NAME:2*\(({0:L}NAME)/({0:Cob}NAME))�

.EQN 0 17 148 0 0

{0:Rkp}NAME={0}?_n_u_l_l_�

.EQN 9 -18 129 0 0

({0:f}NAME)]÷(1)/({0:T}NAME)÷1.25*(10)^(6)�

.EQN 0 11 130 0 0

{0:Ãö}NAME�

.EQN 0 4 131 0 0

({0:w}NAME)]÷2*{0:\p}NAME*({0:f}NAME)]÷7.854*(10)^(6)�

.EQN 0 15 132 0 0

{0:Ãö}NAME�

.EQN 0 5 133 0 0

{0:\b}NAME÷(1)/({0:\t}NAME)÷1.667*(10)^(5)�

.EQN 0 12 134 0 0

{0:Ãö}NAME�

.EQN 0 4 135 0 0

{0:C}NAME÷{0:C}NAME+({0:C}NAME)[({0:îñö}NAME)÷8*(10)^(-10)�

.EQN 0 16 136 0 0

{0:Ô}NAME�

.EQN 6 -67 137 0 0

({0:w}NAME)[(0)÷\(({0:w}NAME)]+({0:\b}NAME)^(2))÷7.856*(10)^(6)�

.EQN 0 18 138 0 0

{0:Ãö}NAME�

.EQN 0 6 139 0 0

({0:f}NAME)[(0)÷(({0:w}NAME)[(0))/(2*{0:\p}NAME)÷1.25028*(10)^(6)�

.EQN 0 16 140 0 0

{0:Ãö}NAME�

.EQN 0 6 141 0 0

{0:L}NAME÷(1)/(((({0:w}NAME)[(0)))^(2)*{0:C}NAME)÷2.026*(10)^(-5)�

.EQN 0 18 142 0 0

{0:Ãí}NAME�

.EQN 6 -64 143 0 0

{0:R}NAME÷(2*{0:L}NAME)/({0:\t}NAME)÷6.752�

.EQN 0 11 144 0 0

{0:Îì}NAME�

.EQN 0 6 145 0 0

{0:Q}NAME÷(1)/({0:R}NAME)*\(({0:L}NAME)/({0:C}NAME))÷23.567�

.EQN 0 17 146 0 0

({0:R}NAME)[({0:êð}NAME)÷2*\(({0:L}NAME)/({0:C}NAME))÷318.238�

.EQN 0 15 150 0 0

{0:Îì}NAME�

������������������������������������


_923060954
24 16 374 153 339 0

.MCAD 304010000 1 74 28 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 6 3 15 0 0

({0:\e}NAME)[(({0:f}NAME)])ч({0:\e}NAME)[({0:T}NAME)ч\((((0.1)/(0.8)))^(2))ч0.125�

.EQN 0 17 16 0 0

{0:или}NAME�

.EQN 0 4 17 0 0

12.5%�

.EQN 0 7 18 0 0

({0:\Df}NAME)]ч({0:\e}NAME)[(({0:f}NAME)])*{0:f}NAMEч1.563*(10)^(5)�

.EQN 0 14 19 0 0

{0:√ц}NAME�

.EQN 6 -42 20 0 0

({0:\e}NAME)[({0:\b}NAME)ч\(((({0:\e}NAME)[({0:\t}NAME)))^(2))ч0.166�

.EQN 0 14 21 0 0

{0:или}NAME�

.EQN 0 4 22 0 0

16.6%�

.EQN 0 7 23 0 0

{0:\D\b}NAMEч({0:\e}NAME)[({0:\b}NAME)*{0:\b}NAMEч2.767*(10)^(4)�

.EQN 0 15 24 0 0

{0:√ц}NAME�

.EQN 6 -40 25 0 0

({0:\e}NAME)[({0:Q}NAME)ч\(((({0:\e}NAME)[({0:L}NAME)))^(2)+((({0:\e}NAME)[({0:C}NAME)))^(2)+((({0:\e}NAME)[({0:R}NAME)))^(2))ч0.22�

.EQN 0 26 26 0 0

{0:или}NAME�

.EQN 0 4 27 0 0

22%�

.EQN 0 5 28 0 0

{0:\DQ}NAMEч5.173�

����������������������������������������������������


_923042841
16 543 516 783 474 0

.MCAD 304010000 1 74 93 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 3 1 1 0 0

{0:f0}NAME:232*(10)^(3)�

.EQN 0 12 2 0 0

{0:w0}NAME:2*{0:\p}NAME*{0:f0}NAME�

.EQN 0 11 3 0 0

{0:C}NAME:750*(10)^(-12)�

.EQN 0 13 4 0 0

{0:w}NAME:2*{0:\p}NAME*180*(10)^(3)�

.EQN 0 12 5 0 0

{0:\e0}NAME:200*(10)^(-3)*\(2)�

.EQN 0 13 6 0 0

{0:Ur0}NAME:0.02*\(2)�

.EQN 4 -61 7 0 0

{0:L}NAME:(1)/(({0:w0}NAME)^(2)*{0:C}NAME)�

.EQN 0 11 8 0 0

{0:X}NAME:{0:w}NAME*{0:L}NAME-(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 30 9 0 0

{0:w2}NAME:2*{0:\p}NAME*252*(10)^(3)�

.EQN 0 13 10 0 0

{0:w1}NAME:2*{0:\p}NAME*216*(10)^(3)�

.EQN 2 -29 11 0 0

{0:R}NAME:\((({0:Ur0}NAME)^(2)*({0:X}NAME)^(2))/(({0:\e0}NAME)^(2)-({0:Ur0}NAME)^(2)))�

.EQN 1 16 12 0 0

{0:\Dw}NAME:{0:w2}NAME-{0:w1}NAME�

.EQN 1 14 13 0 0

{0:Q}NAME:({0:w0}NAME)/({0:\Dw}NAME)�

.EQN 1 -44 14 0 0

{0:\b}NAME:({0:R}NAME)/(2*{0:L}NAME)�

.EQN 9 -1 15 0 0

{0:w0}NAME={0}?_n_u_l_l_�

.EQN 0 11 16 0 0

{0:√ц}NAME�

.EQN 0 5 17 0 0

{0:\Dw}NAME={0}?_n_u_l_l_�

.EQN 0 11 18 0 0

{0:√ц}NAME�

.EQN 0 5 19 0 0

{0:Q}NAME={0}?_n_u_l_l_�

.EQN 3 9 20 0 0

({0:ќм}NAME)/({0:√н}NAME)�

.EQN 1 -41 21 0 0

{0:L}NAME={0}?_n_u_l_l_�

.EQN 0 11 22 0 0

{0:√н}NAME�

.EQN 0 6 23 0 0

{0:R}NAME={0}?_n_u_l_l_�

.EQN 0 8 24 0 0

{0:ќм}NAME�

.EQN 0 6 25 0 0

{0:\b}NAME={0}?_n_u_l_l_�

.EQN 6 -38 26 0 0

{0:w}NAME:2*{0:\p}NAME*350*(10)^(3)�

.EQN 0 14 27 0 0

{0:XL}NAME:{0:w}NAME*{0:L}NAME�

.EQN 0 10 28 0 0

{0:XC}NAME:(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 10 29 0 0

{0:Z}NAME:\(({0:R}NAME)^(2)+(({0:XL}NAME-{0:XC}NAME))^(2))�

.EQN 6 -25 30 0 0

{0:XL}NAME={0}?_n_u_l_l_�

.EQN 0 10 31 0 0

{0:ќм}NAME�

.EQN 0 5 32 0 0

{0:XC}NAME={0}?_n_u_l_l_�

.EQN 0 10 33 0 0

{0:ќм}NAME�

.EQN 0 5 34 0 0

{0:Z}NAME={0}?_n_u_l_l_�

.EQN 0 9 35 0 0

{0:ќм}NAME�

.EQN 3 -50 36 0 0

{0:Ef0}NAME:0.05�

.EQN 0 9 37 0 0

{0:EC}NAME:0.05�

.EQN 0 10 38 0 0

{0:Ef1}NAME:0.05�

.EQN 0 10 39 0 0

{0:Ef2}NAME:0.05�

.EQN 0 10 40 0 0

{0:EUr0}NAME:0.05�

.EQN 0 11 41 0 0

{0:EE}NAME:0.07�

.EQN 0 9 42 0 0

{0:Ef}NAME:0.03�

.EQN 4 -59 43 0 0

{0:\Df0}NAME:{0:Ef0}NAME*{0:f0}NAME�

.EQN 0 12 44 0 0

{0:\Df0}NAME={0}?_n_u_l_l_�

.EQN 5 -12 45 0 0

{0:EL}NAME:\(({0:Ef0}NAME)^(2)+({0:EC}NAME)^(2))�

.EQN 0 16 46 0 0

{0:EL}NAME={0}?_n_u_l_l_�

.EQN 0 11 47 0 0

{0:\DL}NAME:{0:L}NAME*{0:EL}NAME�

.EQN 0 11 48 0 0

{0:\DL}NAME={0}?_n_u_l_l_�

.EQN 4 -38 49 0 0

{0:EQ}NAME:\(({0:Ef0}NAME)^(2)+({0:Ef1}NAME)^(2)+({0:Ef2}NAME)^(2))�

.EQN 0 23 50 0 0

{0:EQ}NAME={0}?_n_u_l_l_�

.EQN 0 11 51 0 0

{0:\DQ}NAME:{0:Q}NAME*{0:EQ}NAME�

.EQN 0 12 52 0 0

{0:\DQ}NAME={0}?_n_u_l_l_�

.EQN 4 -46 53 0 0

{0:EXL}NAME:\(({0:EL}NAME)^(2)+({0:Ef}NAME)^(2))�

.EQN 0 16 54 0 0

{0:EXL}NAME={0}?_n_u_l_l_�

.EQN 0 12 55 0 0

{0:\DXL}NAME:{0:EXL}NAME*{0:XL}NAME�

.EQN 0 15 56 0 0

{0:\DXL}NAME={0}?_n_u_l_l_�

.EQN 4 -43 57 0 0

{0:ER}NAME:\(({0:EUr0}NAME)^(2)+({0:Ef0}NAME)^(2)+({0:EC}NAME)^(2)+({0:EL}NAME)^(2)+({0:EE}NAME)^(2))�

.EQN 0 33 58 0 0

{0:ER}NAME={0}?_n_u_l_l_�

.EQN 0 11 59 0 0

{0:\DR}NAME:{0:ER}NAME*{0:R}NAME�

.EQN 0 12 60 0 0

{0:\DR}NAME={0}?_n_u_l_l_�

.EQN 4 -56 61 0 0

{0:EXC}NAME:\(({0:EC}NAME)^(2)+({0:Ef}NAME)^(2))�

.EQN 0 17 62 0 0

{0:EXC}NAME={0}?_n_u_l_l_�

.EQN 0 13 63 0 0

{0:\DXC}NAME:{0:XC}NAME*{0:EXC}NAME�

.EQN 0 15 64 0 0

{0:\DXC}NAME={0}?_n_u_l_l_�

.EQN 6 -32 65 0 0

({0:\e}NAME)[({0:f0}NAME)ч\(((({0:\e}NAME)[({0:f}NAME)))^(2)+((({0:U}NAME)[({0:r}NAME)))^(2))ч0.05�

.EQN 0 20 66 0 0

{0:или}NAME�

.EQN 0 4 67 0 0

5%�

.EQN 0 5 68 0 0

({0:\Df}NAME)[(0)ч1.16*(10)^(4)�

.EQN 0 10 69 0 0

{0:√ц}NAME�

.EQN 5 -40 70 0 0

({0:\e}NAME)[({0:L}NAME)ч\(((({0:\e}NAME)[({0:f0}NAME)))^(2)+((({0:\e}NAME)[({0:C}NAME)))^(2))ч0.071�

.EQN 0 20 71 0 0

{0:или}NAME�

.EQN 0 4 72 0 0

7.1%�

.EQN 0 6 73 0 0

{0:\DL}NAMEч4.437*(10)^(-5)�

.EQN 0 11 74 0 0

{0:√н}NAME�

.EQN 5 -42 75 0 0

({0:\e}NAME)[({0:Q}NAME)ч\(((({0:\e}NAME)[({0:f0}NAME)))^(2)+((({0:\e}NAME)[({0:f1}NAME)))^(2)+((({0:\e}NAME)[({0:f2}NAME)))^(2))ч0.087�

.EQN 0 27 76 0 0

{0:или}NAME�

.EQN 0 4 77 0 0

8.7%�

.EQN 0 6 78 0 0

{0:\DQ}NAMEч0.558�

.EQN 5 -48 79 0 0

({0:\e}NAME)[({0:R}NAME)ч\(((({0:\e}NAME)[({0:Uэф}NAME)))^(2)+((({0:\e}NAME)[({0:f0}NAME)))^(2)+((({0:\e}NAME)[({0:C}NAME)))^(2)+((({0:\e}NAME)[({0:L}NAME)))^(2)+((({0:\e}NAME)[({0:\eэф}NAME)))^(2))ч0.132�

.EQN 0 42 80 0 0

{0:или}NAME�

.EQN 0 4 81 0 0

13.2%�

.EQN 0 6 82 0 0

{0:\DR}NAMEч6.221�

.EQN 0 8 83 0 0

{0:ќм}NAME�

.EQN 5 -48 84 0 0

({0:\e}NAME)[(({0:X}NAME)[({0:L}NAME))ч\(((({0:\e}NAME)[({0:L}NAME)))^(2)+((({0:\e}NAME)[({0:f}NAME)))^(2))ч0.077�

.EQN 0 21 85 0 0

{0:или}NAME�

.EQN 0 4 86 0 0

7.7%�

.EQN 0 5 87 0 0

({0:\DX}NAME)[({0:L}NAME)ч105.993�

.EQN 0 10 88 0 0

{0:ќм}NAME�

.EQN 5 -39 89 0 0

({0:\e}NAME)[(({0:X}NAME)[({0:C}NAME))ч\(((({0:\e}NAME)[({0:C}NAME)))^(2)+((({0:\e}NAME)[({0:f}NAME)))^(2))ч0.058�

.EQN 0 21 90 0 0

{0:или}NAME�

.EQN 0 4 91 0 0

5.8%�

.EQN 0 5 92 0 0

({0:\DX}NAME)[({0:C}NAME)ч35.353�

.EQN 0 9 93 0 0

{0:ќм}NAME�

������������������������������������������


_923032737
88 207 432 260 424 0

.MCAD 304010000 1 74 39 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 0.989583 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Arial points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier^New points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Times^New^Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 4 2 1 0 0

{0:f0}NAME:232*(10)^(3)�

.EQN 0 12 2 0 0

{0:w0}NAME:2*{0:\p}NAME*{0:f0}NAME�

.EQN 0 11 3 0 0

{0:C}NAME:750*(10)^(-12)�

.EQN 0 13 4 0 0

{0:w}NAME:2*{0:\p}NAME*180*(10)^(3)�

.EQN 0 12 5 0 0

{0:\e0}NAME:200*(10)^(-3)*\(2)�

.EQN 0 13 6 0 0

{0:Ur0}NAME:0.02*\(2)�

.EQN 4 -61 7 0 0

{0:L}NAME:(1)/(({0:w0}NAME)^(2)*{0:C}NAME)�

.EQN 0 11 8 0 0

{0:X}NAME:{0:w}NAME*{0:L}NAME-(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 30 9 0 0

{0:w2}NAME:2*{0:\p}NAME*252*(10)^(3)�

.EQN 0 13 10 0 0

{0:w1}NAME:2*{0:\p}NAME*216*(10)^(3)�

.EQN 2 -29 11 0 0

{0:R}NAME:\((({0:Ur0}NAME)^(2)*({0:X}NAME)^(2))/(({0:\e0}NAME)^(2)-({0:Ur0}NAME)^(2)))�

.EQN 1 16 12 0 0

{0:\Dw}NAME:{0:w2}NAME-{0:w1}NAME�

.EQN 1 14 13 0 0

{0:Q}NAME:({0:w0}NAME)/({0:\Dw}NAME)�

.EQN 1 -44 14 0 0

{0:\b}NAME:({0:R}NAME)/(2*{0:L}NAME)�

.EQN 15 -2 26 0 0

{0:w0}NAME={0}?_n_u_l_l_�

.EQN 0 11 27 0 0

{0:Ãö}NAME�

.EQN 0 5 28 0 0

{0:\Dw}NAME={0}?_n_u_l_l_�

.EQN 0 11 29 0 0

{0:Ãö}NAME�

.EQN 0 5 30 0 0

{0:Q}NAME={0}?_n_u_l_l_�

.EQN 4 -32 32 0 0

{0:L}NAME={0}?_n_u_l_l_�

.EQN 0 11 33 0 0

{0:Ãí}NAME�

.EQN 0 6 34 0 0

{0:R}NAME={0}?_n_u_l_l_�

.EQN 0 8 35 0 0

{0:Îì}NAME�

.EQN 0 6 36 0 0

{0:\b}NAME={0}?_n_u_l_l_�

.EQN 0 10 39 0 0

{0:Ãö}NAME�
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32 20 550 154 447 0

.MCAD 304010000 1 73 68 0

.CMD FORMAT  rd=d ct=10 im=i et=3 zt=15 pr=3 mass length time charge temperature tr=0 vm=0

.CMD SET ORIGIN 0

.CMD SET TOL 0.001000000000000

.CMD SET PRNCOLWIDTH 8

.CMD SET PRNPRECISION 4

.CMD PRINT_SETUP 1.200000 1.010417 1.200000 1.200000 0

.CMD HEADER_FOOTER 1 1 *empty* *empty* *empty* 0 1 *empty* *empty* *empty*

.CMD HEADER_FOOTER_FONT fontID=14 family=Helv points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD HEADER_FOOTER_FONT fontID=15 family=Helv points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFAULT_TEXT_PARPROPS 0 0 0

.CMD DEFINE_FONTSTYLE_NAME fontID=0 name=Variables

.CMD DEFINE_FONTSTYLE_NAME fontID=1 name=Constants

.CMD DEFINE_FONTSTYLE_NAME fontID=2 name=Text

.CMD DEFINE_FONTSTYLE_NAME fontID=4 name=User^1

.CMD DEFINE_FONTSTYLE_NAME fontID=5 name=User^2

.CMD DEFINE_FONTSTYLE_NAME fontID=6 name=User^3

.CMD DEFINE_FONTSTYLE_NAME fontID=7 name=User^4

.CMD DEFINE_FONTSTYLE_NAME fontID=8 name=User^5

.CMD DEFINE_FONTSTYLE_NAME fontID=9 name=User^6

.CMD DEFINE_FONTSTYLE_NAME fontID=10 name=User^7

.CMD DEFINE_FONTSTYLE fontID=0 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=1 family=Arial^Cyr points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=2 family=Helv points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=4 family=Helv points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=5 family=Courier points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=6 family=System points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=7 family=Script points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=8 family=Roman points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=9 family=Modern points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD DEFINE_FONTSTYLE fontID=10 family=Tms^Rmn points=10 bold=0 italic=0 underline=0 colrid=-1

.CMD UNITS U=1

.CMD DIMENSIONS_ANALYSIS 0 0

.CMD COLORTAB_ENTRY 0 0 0

.CMD COLORTAB_ENTRY 128 0 0

.CMD COLORTAB_ENTRY 0 128 0

.CMD COLORTAB_ENTRY 128 128 0

.CMD COLORTAB_ENTRY 0 0 128

.CMD COLORTAB_ENTRY 128 0 128

.CMD COLORTAB_ENTRY 0 128 128

.CMD COLORTAB_ENTRY 128 128 128

.CMD COLORTAB_ENTRY 192 192 192

.CMD COLORTAB_ENTRY 255 0 0

.CMD COLORTAB_ENTRY 0 255 0

.CMD COLORTAB_ENTRY 255 255 0

.CMD COLORTAB_ENTRY 0 0 255

.CMD COLORTAB_ENTRY 255 0 255

.CMD COLORTAB_ENTRY 0 255 255

.CMD COLORTAB_ENTRY 255 255 255

.EQN 6 4 3 0 0

({0:w}NAME)[(0)÷2*{0:\p}NAME*({0:f}NAME)[(0)�

.EQN 0 10 50 0 0

{0:\Dw}NAME÷({0:w}NAME)[(2)-({0:w}NAME)[(1)�

.EQN 0 12 49 0 0

{0:Q}NAME÷(({0:w}NAME)[(0))/({0:\Dw}NAME)�

.EQN 0 8 48 0 0

({0:X}NAME)[({0:L}NAME)÷{0:w}NAME*{0:L}NAME�

.EQN 0 9 51 0 0

({0:X}NAME)[({0:C}NAME)÷(1)/({0:w}NAME*{0:C}NAME)�

.EQN 0 10 52 0 0

{0:\b}NAME÷({0:R}NAME)/(2*{0:L}NAME)�

.EQN 0 7 62 0 0

{0:L}NAME÷(1)/(((({0:w}NAME)[(0)))^(2)*{0:C}NAME)�

.EQN 10 -42 67 0 0

{0:R}NAME÷\((((({0:U}NAME)[({0:R0}NAME)))^(2)*(({0:w}NAME*{0:L}NAME-(1)/({0:w}NAME*{0:C}NAME)))^(2))/(((({0:\e}NAME)[(0)))^(2)-((({0:U}NAME)[({0:R0}NAME)))^(2)))�

.EQN 0 25 68 0 0

{0:Z}NAME÷\(({0:R}NAME)^(2)+((({0:X}NAME)[({0:L}NAME)-({0:X}NAME)[({0:C}NAME)))^(2))�

���������������������������������������������������������
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