
МГТУ ГА. Кафедра РТУ Основы математического моделирования радиоустройств. 
Лабороторная работа №3

Номер дискрета i 0 1 2

Нормированный шаг Н 0,25 0,25 0,25
Нормиров. расстройка Q 1 1 1
Отношение пост. D 1 1 1
Отношение вр/пост. Р 10 10 10

Косинусная контанта С =COS(B6*B5) =COS(C6*C5) =COS(D6*D5)
Синусная константа S =SIN(B6*B5) =SIN(C6*C5) =SIN(D6*D5)

Кос. сост. вх. сиг. A(I) 1 =C10*B13+C11*B14=D10*C13+D11*C14
Син. сост. вх. сиг. B(I) 0 =C10*B14-C11*B13 =D10*C14-D11*C13

Коэф. рек. формулы А0 =1-(+(B5^-1))*(+1-(+(2,7^-B5)))=1-(+(C5^-1))*(+1-(+(2,7^-C5)))=1-(+(D5^-1))*(+1-(+(2,7^-D5)))
Коэф. рек. формулы А1 =(+(B5^-1))*(+1-(+(2,7^-B5)))-(+(2,7^-B5))=(+(C5^-1))*(+1-(+(2,7^-C5)))-(+(2,7^-C5))=(+(D5^-1))*(+1-(+(2,7^-D5)))-(+(2,7^-D5))
Коэф. рек. формулы B1 =-(+(2,7^-B5)) =-(+(2,7^-C5)) =-(+(2,7^-D5))

Koс. сост. сиг. ПФ AP(I) 0 =C16*C13+C17*B13-C18*B20=D16*D13+D17*C13-D18*C20
Син. сост. сиг. ПФ BP(I) 0 =C16*C14+C17*B14-C18*B21=D16*D14+D17*C14-D18*C21

Сиг. AД E(I) =(+(B20^+2))+(+(B21^+2))=((+(C20^+2))+(+(C21^+2)))^+0,5=((+(D20^+2))+(+(D21^+2)))^+0,5

Норм. шаг НФ HF 0,25 0,25 0,25
Коэф. рек. формулы А0F =1-(+(B25^-1))*(+1-(+(2,7^-B25)))=1-(+(C25^-1))*(+1-(+(2,7^-C25)))=1-(+(D25^-1))*(+1-(+(2,7^-D25)))
Коэф. рек. формулы А1F =(+(B25^-1))*(+1-(+(2,7^-B25)))-(+(2,7^-B25))=(+(C25^-1))*(+1-(+(2,7^-C25)))-(+(2,7^-C25))=(+(D25^-1))*(+1-(+(2,7^-D25)))-(+(2,7^-D25))
Коэф. рек. формулы B1F =-(+(2,7^-B25)) =-(+(2,7^-C25)) =-(+(2,7^-D25))

Номер дискрета I 0 1 2
Вых. сигнал V(I) 0 =$C$26*$C$23+$C$27*$B$23-$C$28*$B$31=$D$26*$D$23+$D$27*$C$23-$D$28*$C$31

1 7
=$C$26*$C$23+$C$27*$B$23-$C$28*$B$31=$I$26*$I$23+$I$27*$H$23-$I$28*$H$31



3 4 5 6 7

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(E6*E5) =COS(F6*F5) =COS(G6*G5) =COS(H6*H5) =COS(I6*I5)
=SIN(E6*E5) =SIN(F6*F5) =SIN(G6*G5) =SIN(H6*H5) =SIN(I6*I5)

=E10*D13+E11*D14=F10*E13+F11*E14 =G10*F13+G11*F14=H10*G13+H11*G14=I10*H13+I11*H14
=E10*D14-E11*D13 =F10*E14-F11*E13 =G10*F14-G11*F13 =H10*G14-H11*G13=I10*H14-I11*H13

=1-(+(E5^-1))*(+1-(+(2,7^-E5)))=1-(+(F5^-1))*(+1-(+(2,7^-F5)))=1-(+(G5^-1))*(+1-(+(2,7^-G5)))=1-(+(H5^-1))*(+1-(+(2,7^-H5)))=1-(+(I5^-1))*(+1-(+(2,7^-I5)))
=(+(E5^-1))*(+1-(+(2,7^-E5)))-(+(2,7^-E5))=(+(F5^-1))*(+1-(+(2,7^-F5)))-(+(2,7^-F5))=(+(G5^-1))*(+1-(+(2,7^-G5)))-(+(2,7^-G5))=(+(H5^-1))*(+1-(+(2,7^-H5)))-(+(2,7^-H5))=(+(I5^-1))*(+1-(+(2,7^-I5)))-(+(2,7^-I5))
=-(+(2,7^-E5)) =-(+(2,7^-F5)) =-(+(2,7^-G5)) =-(+(2,7^-H5)) =-(+(2,7^-I5))

=E16*E13+E17*D13-E18*D20=F16*F13+F17*E13-F18*E20=G16*G13+G17*F13-G18*F20=H16*H13+H17*G13-H18*G20=I16*I13+I17*H13-I18*H20
=E16*E14+E17*D14-E18*D21=F16*F14+F17*E14-F18*E21=G16*G14+G17*F14-G18*F21=H16*H14+H17*G14-H18*G21=I16*I14+I17*H14-I18*H21

=((+(E20^+2))+(+(E21^+2)))^+0,5=((+(F20^+2))+(+(F21^+2)))^+0,5=((+(G20^+2))+(+(G21^+2)))^+0,5=((+(H20^+2))+(+(H21^+2)))^+0,5=((+(I20^+2))+(+(I21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(E25^-1))*(+1-(+(2,7^-E25)))=1-(+(F25^-1))*(+1-(+(2,7^-F25)))=1-(+(G25^-1))*(+1-(+(2,7^-G25)))=1-(+(H25^-1))*(+1-(+(2,7^-H25)))=1-(+(I25^-1))*(+1-(+(2,7^-I25)))
=(+(E25^-1))*(+1-(+(2,7^-E25)))-(+(2,7^-E25))=(+(F25^-1))*(+1-(+(2,7^-F25)))-(+(2,7^-F25))=(+(G25^-1))*(+1-(+(2,7^-G25)))-(+(2,7^-G25))=(+(H25^-1))*(+1-(+(2,7^-H25)))-(+(2,7^-H25))=(+(I25^-1))*(+1-(+(2,7^-I25)))-(+(2,7^-I25))
=-(+(2,7^-E25)) =-(+(2,7^-F25)) =-(+(2,7^-G25)) =-(+(2,7^-H25)) =-(+(2,7^-I25))

3 4 5 6 7
=$E$26*$E$23+$E$27*$D$23-$E$28*$D$31=$F$26*$F$23+$F$27*$E$23-$F$28*$E$31=$G$26*$G$23+$G$27*$F$23-$G$28*$F$31=$H$26*$H$23+$H$27*$G$23-$H$28*$G$31=$I$26*$I$23+$I$27*$H$23-$I$28*$H$31

13 19 25 31 37
=$O$26*$O$23+$O$27*$N$23-$O$28*$N$31=$U$26*$U$23+$U$27*$T$23-$U$28*$T$31=$AA$26*$AA$23+$AA$27*$Z$23-$AA$28*$Z$31=$AG$26*$AG$23+$AG$27*$AF$23-$AG$28*$AF$31=$AM$26*$AM$23+$AM$27*$AL$23-$AM$28*$AL$31



8 9 10 11 12

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(J6*J5) =COS(K6*K5) =COS(L6*L5) =COS(M6*M5) =COS(N6*N5)
=SIN(J6*J5) =SIN(K6*K5) =SIN(L6*L5) =SIN(M6*M5) =SIN(N6*N5)

=J10*I13+J11*I14 =K10*J13+K11*J14 =L10*K13+L11*K14 =M10*L13+M11*L14=N10*M13+N11*M14
=J10*I14-J11*I13 =K10*J14-K11*J13 =L10*K14-L11*K13 =M10*L14-M11*L13 =N10*M14-N11*M13

=1-(+(J5^-1))*(+1-(+(2,7^-J5)))=1-(+(K5^-1))*(+1-(+(2,7^-K5)))=1-(+(L5^-1))*(+1-(+(2,7^-L5)))=1-(+(M5^-1))*(+1-(+(2,7^-M5)))=1-(+(N5^-1))*(+1-(+(2,7^-N5)))
=(+(J5^-1))*(+1-(+(2,7^-J5)))-(+(2,7^-J5))=(+(K5^-1))*(+1-(+(2,7^-K5)))-(+(2,7^-K5))=(+(L5^-1))*(+1-(+(2,7^-L5)))-(+(2,7^-L5))=(+(M5^-1))*(+1-(+(2,7^-M5)))-(+(2,7^-M5))=(+(N5^-1))*(+1-(+(2,7^-N5)))-(+(2,7^-N5))
=-(+(2,7^-J5)) =-(+(2,7^-K5)) =-(+(2,7^-L5)) =-(+(2,7^-M5)) =-(+(2,7^-N5))

=J16*J13+J17*I13-J18*I20=K16*K13+K17*J13-K18*J20=L16*L13+L17*K13-L18*K20=M16*M13+M17*L13-M18*L20=N16*N13+N17*M13-N18*M20
=J16*J14+J17*I14-J18*I21=K16*K14+K17*J14-K18*J21=L16*L14+L17*K14-L18*K21=M16*M14+M17*L14-M18*L21=N16*N14+N17*M14-N18*M21

=((+(J20^+2))+(+(J21^+2)))^+0,5=((+(K20^+2))+(+(K21^+2)))^+0,5=((+(L20^+2))+(+(L21^+2)))^+0,5=((+(M20^+2))+(+(M21^+2)))^+0,5=((+(N20^+2))+(+(N21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(J25^-1))*(+1-(+(2,7^-J25)))=1-(+(K25^-1))*(+1-(+(2,7^-K25)))=1-(+(L25^-1))*(+1-(+(2,7^-L25)))=1-(+(M25^-1))*(+1-(+(2,7^-M25)))=1-(+(N25^-1))*(+1-(+(2,7^-N25)))
=(+(J25^-1))*(+1-(+(2,7^-J25)))-(+(2,7^-J25))=(+(K25^-1))*(+1-(+(2,7^-K25)))-(+(2,7^-K25))=(+(L25^-1))*(+1-(+(2,7^-L25)))-(+(2,7^-L25))=(+(M25^-1))*(+1-(+(2,7^-M25)))-(+(2,7^-M25))=(+(N25^-1))*(+1-(+(2,7^-N25)))-(+(2,7^-N25))
=-(+(2,7^-J25)) =-(+(2,7^-K25)) =-(+(2,7^-L25)) =-(+(2,7^-M25)) =-(+(2,7^-N25))

8 9 10 11 12
=$J$26*$J$23+$J$27*$I$23-$J$28*$I$31=$K$26*$K$23+$K$27*$J$23-$K$28*$J$31=$L$26*$L$23+$L$27*$K$23-$L$28*$K$31=$M$26*$M$23+$M$27*$L$23-$M$28*$L$31=$N$26*$N$23+$N$27*$M$23-$N$28*$M$31

43
=$AS$26*$AS$23+$AS$27*$AR$23-$AS$28*$AR$31



13 14 15 16 17

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(O6*O5) =COS(P6*P5) =COS(Q6*Q5) =COS(R6*R5) =COS(S6*S5)
=SIN(O6*O5) =SIN(P6*P5) =SIN(Q6*Q5) =SIN(R6*R5) =SIN(S6*S5)

=O10*N13+O11*N14=P10*O13+P11*O14=Q10*P13+Q11*P14=R10*Q13+R11*Q14=S10*R13+S11*R14
=O10*N14-O11*N13=P10*O14-P11*O13=Q10*P14-Q11*P13=R10*Q14-R11*Q13=S10*R14-S11*R13

=1-(+(O5^-1))*(+1-(+(2,7^-O5)))=1-(+(P5^-1))*(+1-(+(2,7^-P5)))=1-(+(Q5^-1))*(+1-(+(2,7^-Q5)))=1-(+(R5^-1))*(+1-(+(2,7^-R5)))=1-(+(S5^-1))*(+1-(+(2,7^-S5)))
=(+(O5^-1))*(+1-(+(2,7^-O5)))-(+(2,7^-O5))=(+(P5^-1))*(+1-(+(2,7^-P5)))-(+(2,7^-P5))=(+(Q5^-1))*(+1-(+(2,7^-Q5)))-(+(2,7^-Q5))=(+(R5^-1))*(+1-(+(2,7^-R5)))-(+(2,7^-R5))=(+(S5^-1))*(+1-(+(2,7^-S5)))-(+(2,7^-S5))
=-(+(2,7^-O5)) =-(+(2,7^-P5)) =-(+(2,7^-Q5)) =-(+(2,7^-R5)) =-(+(2,7^-S5))

=O16*O13+O17*N13-O18*N20=P16*P13+P17*O13-P18*O20=Q16*Q13+Q17*P13-Q18*P20=R16*R13+R17*Q13-R18*Q20=S16*S13+S17*R13-S18*R20
=O16*O14+O17*N14-O18*N21=P16*P14+P17*O14-P18*O21=Q16*Q14+Q17*P14-Q18*P21=R16*R14+R17*Q14-R18*Q21=S16*S14+S17*R14-S18*R21

=((+(O20^+2))+(+(O21^+2)))^+0,5=((+(P20^+2))+(+(P21^+2)))^+0,5=((+(Q20^+2))+(+(Q21^+2)))^+0,5=((+(R20^+2))+(+(R21^+2)))^+0,5=((+(S20^+2))+(+(S21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(O25^-1))*(+1-(+(2,7^-O25)))=1-(+(P25^-1))*(+1-(+(2,7^-P25)))=1-(+(Q25^-1))*(+1-(+(2,7^-Q25)))=1-(+(R25^-1))*(+1-(+(2,7^-R25)))=1-(+(S25^-1))*(+1-(+(2,7^-S25)))
=(+(O25^-1))*(+1-(+(2,7^-O25)))-(+(2,7^-O25))=(+(P25^-1))*(+1-(+(2,7^-P25)))-(+(2,7^-P25))=(+(Q25^-1))*(+1-(+(2,7^-Q25)))-(+(2,7^-Q25))=(+(R25^-1))*(+1-(+(2,7^-R25)))-(+(2,7^-R25))=(+(S25^-1))*(+1-(+(2,7^-S25)))-(+(2,7^-S25))
=-(+(2,7^-O25)) =-(+(2,7^-P25)) =-(+(2,7^-Q25)) =-(+(2,7^-R25)) =-(+(2,7^-S25))

13 14 15 16 17
=$O$26*$O$23+$O$27*$N$23-$O$28*$N$31=$P$26*$P$23+$P$27*$O$23-$P$28*$O$31=$Q$26*$Q$23+$Q$27*$P$23-$Q$28*$P$31=$R$26*$R$23+$R$27*$Q$23-$R$28*$Q$31=$S$26*$S$23+$S$27*$R$23-$S$28*$R$31



18 19 20 21 22

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(T6*T5) =COS(U6*U5) =COS(V6*V5) =COS(W6*W5) =COS(X6*X5)
=SIN(T6*T5) =SIN(U6*U5) =SIN(V6*V5) =SIN(W6*W5) =SIN(X6*X5)

=T10*S13+T11*S14 =U10*T13+U11*T14=V10*U13+V11*U14=W10*V13+W11*V14=X10*W13+X11*W14
=T10*S14-T11*S13 =U10*T14-U11*T13 =V10*U14-V11*U13 =W10*V14-W11*V13=X10*W14-X11*W13

=1-(+(T5^-1))*(+1-(+(2,7^-T5)))=1-(+(U5^-1))*(+1-(+(2,7^-U5)))=1-(+(V5^-1))*(+1-(+(2,7^-V5)))=1-(+(W5^-1))*(+1-(+(2,7^-W5)))=1-(+(X5^-1))*(+1-(+(2,7^-X5)))
=(+(T5^-1))*(+1-(+(2,7^-T5)))-(+(2,7^-T5))=(+(U5^-1))*(+1-(+(2,7^-U5)))-(+(2,7^-U5))=(+(V5^-1))*(+1-(+(2,7^-V5)))-(+(2,7^-V5))=(+(W5^-1))*(+1-(+(2,7^-W5)))-(+(2,7^-W5))=(+(X5^-1))*(+1-(+(2,7^-X5)))-(+(2,7^-X5))
=-(+(2,7^-T5)) =-(+(2,7^-U5)) =-(+(2,7^-V5)) =-(+(2,7^-W5)) =-(+(2,7^-X5))

=T16*T13+T17*S13-T18*S20=U16*U13+U17*T13-U18*T20=V16*V13+V17*U13-V18*U20=W16*W13+W17*V13-W18*V20=X16*X13+X17*W13-X18*W20
=T16*T14+T17*S14-T18*S21=U16*U14+U17*T14-U18*T21=V16*V14+V17*U14-V18*U21=W16*W14+W17*V14-W18*V21=X16*X14+X17*W14-X18*W21

=((+(T20^+2))+(+(T21^+2)))^+0,5=((+(U20^+2))+(+(U21^+2)))^+0,5=((+(V20^+2))+(+(V21^+2)))^+0,5=((+(W20^+2))+(+(W21^+2)))^+0,5=((+(X20^+2))+(+(X21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(T25^-1))*(+1-(+(2,7^-T25)))=1-(+(U25^-1))*(+1-(+(2,7^-U25)))=1-(+(V25^-1))*(+1-(+(2,7^-V25)))=1-(+(W25^-1))*(+1-(+(2,7^-W25)))=1-(+(X25^-1))*(+1-(+(2,7^-X25)))
=(+(T25^-1))*(+1-(+(2,7^-T25)))-(+(2,7^-T25))=(+(U25^-1))*(+1-(+(2,7^-U25)))-(+(2,7^-U25))=(+(V25^-1))*(+1-(+(2,7^-V25)))-(+(2,7^-V25))=(+(W25^-1))*(+1-(+(2,7^-W25)))-(+(2,7^-W25))=(+(X25^-1))*(+1-(+(2,7^-X25)))-(+(2,7^-X25))
=-(+(2,7^-T25)) =-(+(2,7^-U25)) =-(+(2,7^-V25)) =-(+(2,7^-W25)) =-(+(2,7^-X25))

18 19 20 21 22
=$T$26*$T$23+$T$27*$S$23-$T$28*$S$31=$U$26*$U$23+$U$27*$T$23-$U$28*$T$31=$V$26*$V$23+$V$27*$U$23-$V$28*$U$31=$W$26*$W$23+$W$27*$V$23-$W$28*$V$31=$X$26*$X$23+$X$27*$W$23-$X$28*$W$31



23 24 25 26 27

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(Y6*Y5) =COS(Z6*Z5) =COS(AA6*AA5) =COS(AB6*AB5) =COS(AC6*AC5)
=SIN(Y6*Y5) =SIN(Z6*Z5) =SIN(AA6*AA5) =SIN(AB6*AB5) =SIN(AC6*AC5)

=Y10*X13+Y11*X14=Z10*Y13+Z11*Y14 =AA10*Z13+AA11*Z14=AB10*AA13+AB11*AA14=AC10*AB13+AC11*AB14
=Y10*X14-Y11*X13 =Z10*Y14-Z11*Y13 =AA10*Z14-AA11*Z13=AB10*AA14-AB11*AA13=AC10*AB14-AC11*AB13

=1-(+(Y5^-1))*(+1-(+(2,7^-Y5)))=1-(+(Z5^-1))*(+1-(+(2,7^-Z5)))=1-(+(AA5^-1))*(+1-(+(2,7^-AA5)))=1-(+(AB5^-1))*(+1-(+(2,7^-AB5)))=1-(+(AC5^-1))*(+1-(+(2,7^-AC5)))
=(+(Y5^-1))*(+1-(+(2,7^-Y5)))-(+(2,7^-Y5))=(+(Z5^-1))*(+1-(+(2,7^-Z5)))-(+(2,7^-Z5))=(+(AA5^-1))*(+1-(+(2,7^-AA5)))-(+(2,7^-AA5))=(+(AB5^-1))*(+1-(+(2,7^-AB5)))-(+(2,7^-AB5))=(+(AC5^-1))*(+1-(+(2,7^-AC5)))-(+(2,7^-AC5))
=-(+(2,7^-Y5)) =-(+(2,7^-Z5)) =-(+(2,7^-AA5)) =-(+(2,7^-AB5)) =-(+(2,7^-AC5))

=Y16*Y13+Y17*X13-Y18*X20=Z16*Z13+Z17*Y13-Z18*Y20=AA16*AA13+AA17*Z13-AA18*Z20=AB16*AB13+AB17*AA13-AB18*AA20=AC16*AC13+AC17*AB13-AC18*AB20
=Y16*Y14+Y17*X14-Y18*X21=Z16*Z14+Z17*Y14-Z18*Y21=AA16*AA14+AA17*Z14-AA18*Z21=AB16*AB14+AB17*AA14-AB18*AA21=AC16*AC14+AC17*AB14-AC18*AB21

=((+(Y20^+2))+(+(Y21^+2)))^+0,5=((+(Z20^+2))+(+(Z21^+2)))^+0,5=((+(AA20^+2))+(+(AA21^+2)))^+0,5=((+(AB20^+2))+(+(AB21^+2)))^+0,5=((+(AC20^+2))+(+(AC21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(Y25^-1))*(+1-(+(2,7^-Y25)))=1-(+(Z25^-1))*(+1-(+(2,7^-Z25)))=1-(+(AA25^-1))*(+1-(+(2,7^-AA25)))=1-(+(AB25^-1))*(+1-(+(2,7^-AB25)))=1-(+(AC25^-1))*(+1-(+(2,7^-AC25)))
=(+(Y25^-1))*(+1-(+(2,7^-Y25)))-(+(2,7^-Y25))=(+(Z25^-1))*(+1-(+(2,7^-Z25)))-(+(2,7^-Z25))=(+(AA25^-1))*(+1-(+(2,7^-AA25)))-(+(2,7^-AA25))=(+(AB25^-1))*(+1-(+(2,7^-AB25)))-(+(2,7^-AB25))=(+(AC25^-1))*(+1-(+(2,7^-AC25)))-(+(2,7^-AC25))
=-(+(2,7^-Y25)) =-(+(2,7^-Z25)) =-(+(2,7^-AA25)) =-(+(2,7^-AB25)) =-(+(2,7^-AC25))

23 24 25 26 27
=$Y$26*$Y$23+$Y$27*$X$23-$Y$28*$X$31=$Z$26*$Z$23+$Z$27*$Y$23-$Z$28*$Y$31=$AA$26*$AA$23+$AA$27*$Z$23-$AA$28*$Z$31=$AB$26*$AB$23+$AB$27*$AA$23-$AB$28*$AA$31=$AC$26*$AC$23+$AC$27*$AB$23-$AC$28*$AB$31



28 29 30 31 32

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(AD6*AD5) =COS(AE6*AE5) =COS(AF6*AF5) =COS(AG6*AG5) =COS(AH6*AH5)
=SIN(AD6*AD5) =SIN(AE6*AE5) =SIN(AF6*AF5) =SIN(AG6*AG5) =SIN(AH6*AH5)

=AD10*AC13+AD11*AC14=AE10*AD13+AE11*AD14=AF10*AE13+AF11*AE14=AG10*AF13+AG11*AF14=AH10*AG13+AH11*AG14
=AD10*AC14-AD11*AC13=AE10*AD14-AE11*AD13=AF10*AE14-AF11*AE13=AG10*AF14-AG11*AF13=AH10*AG14-AH11*AG13

=1-(+(AD5^-1))*(+1-(+(2,7^-AD5)))=1-(+(AE5^-1))*(+1-(+(2,7^-AE5)))=1-(+(AF5^-1))*(+1-(+(2,7^-AF5)))=1-(+(AG5^-1))*(+1-(+(2,7^-AG5)))=1-(+(AH5^-1))*(+1-(+(2,7^-AH5)))
=(+(AD5^-1))*(+1-(+(2,7^-AD5)))-(+(2,7^-AD5))=(+(AE5^-1))*(+1-(+(2,7^-AE5)))-(+(2,7^-AE5))=(+(AF5^-1))*(+1-(+(2,7^-AF5)))-(+(2,7^-AF5))=(+(AG5^-1))*(+1-(+(2,7^-AG5)))-(+(2,7^-AG5))=(+(AH5^-1))*(+1-(+(2,7^-AH5)))-(+(2,7^-AH5))
=-(+(2,7^-AD5)) =-(+(2,7^-AE5)) =-(+(2,7^-AF5)) =-(+(2,7^-AG5)) =-(+(2,7^-AH5))

=AD16*AD13+AD17*AC13-AD18*AC20=AE16*AE13+AE17*AD13-AE18*AD20=AF16*AF13+AF17*AE13-AF18*AE20=AG16*AG13+AG17*AF13-AG18*AF20=AH16*AH13+AH17*AG13-AH18*AG20
=AD16*AD14+AD17*AC14-AD18*AC21=AE16*AE14+AE17*AD14-AE18*AD21=AF16*AF14+AF17*AE14-AF18*AE21=AG16*AG14+AG17*AF14-AG18*AF21=AH16*AH14+AH17*AG14-AH18*AG21

=((+(AD20^+2))+(+(AD21^+2)))^+0,5=((+(AE20^+2))+(+(AE21^+2)))^+0,5=((+(AF20^+2))+(+(AF21^+2)))^+0,5=((+(AG20^+2))+(+(AG21^+2)))^+0,5=((+(AH20^+2))+(+(AH21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(AD25^-1))*(+1-(+(2,7^-AD25)))=1-(+(AE25^-1))*(+1-(+(2,7^-AE25)))=1-(+(AF25^-1))*(+1-(+(2,7^-AF25)))=1-(+(AG25^-1))*(+1-(+(2,7^-AG25)))=1-(+(AH25^-1))*(+1-(+(2,7^-AH25)))
=(+(AD25^-1))*(+1-(+(2,7^-AD25)))-(+(2,7^-AD25))=(+(AE25^-1))*(+1-(+(2,7^-AE25)))-(+(2,7^-AE25))=(+(AF25^-1))*(+1-(+(2,7^-AF25)))-(+(2,7^-AF25))=(+(AG25^-1))*(+1-(+(2,7^-AG25)))-(+(2,7^-AG25))=(+(AH25^-1))*(+1-(+(2,7^-AH25)))-(+(2,7^-AH25))
=-(+(2,7^-AD25)) =-(+(2,7^-AE25)) =-(+(2,7^-AF25)) =-(+(2,7^-AG25)) =-(+(2,7^-AH25))

28 29 30 31 32
=$AD$26*$AD$23+$AD$27*$AC$23-$AD$28*$AC$31=$AE$26*$AE$23+$AE$27*$AD$23-$AE$28*$AD$31=$AF$26*$AF$23+$AF$27*$AE$23-$AF$28*$AE$31=$AG$26*$AG$23+$AG$27*$AF$23-$AG$28*$AF$31=$AH$26*$AH$23+$AH$27*$AG$23-$AH$28*$AG$31



33 34 35 36 37

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(AI6*AI5) =COS(AJ6*AJ5) =COS(AK6*AK5) =COS(AL6*AL5) =COS(AM6*AM5)
=SIN(AI6*AI5) =SIN(AJ6*AJ5) =SIN(AK6*AK5) =SIN(AL6*AL5) =SIN(AM6*AM5)

=AI10*AH13+AI11*AH14=AJ10*AI13+AJ11*AI14=AK10*AJ13+AK11*AJ14=AL10*AK13+AL11*AK14=AM10*AL13+AM11*AL14
=AI10*AH14-AI11*AH13=AJ10*AI14-AJ11*AI13=AK10*AJ14-AK11*AJ13=AL10*AK14-AL11*AK13=AM10*AL14-AM11*AL13

=1-(+(AI5^-1))*(+1-(+(2,7^-AI5)))=1-(+(AJ5^-1))*(+1-(+(2,7^-AJ5)))=1-(+(AK5^-1))*(+1-(+(2,7^-AK5)))=1-(+(AL5^-1))*(+1-(+(2,7^-AL5)))=1-(+(AM5^-1))*(+1-(+(2,7^-AM5)))
=(+(AI5^-1))*(+1-(+(2,7^-AI5)))-(+(2,7^-AI5))=(+(AJ5^-1))*(+1-(+(2,7^-AJ5)))-(+(2,7^-AJ5))=(+(AK5^-1))*(+1-(+(2,7^-AK5)))-(+(2,7^-AK5))=(+(AL5^-1))*(+1-(+(2,7^-AL5)))-(+(2,7^-AL5))=(+(AM5^-1))*(+1-(+(2,7^-AM5)))-(+(2,7^-AM5))
=-(+(2,7^-AI5)) =-(+(2,7^-AJ5)) =-(+(2,7^-AK5)) =-(+(2,7^-AL5)) =-(+(2,7^-AM5))

=AI16*AI13+AI17*AH13-AI18*AH20=AJ16*AJ13+AJ17*AI13-AJ18*AI20=AK16*AK13+AK17*AJ13-AK18*AJ20=AL16*AL13+AL17*AK13-AL18*AK20=AM16*AM13+AM17*AL13-AM18*AL20
=AI16*AI14+AI17*AH14-AI18*AH21=AJ16*AJ14+AJ17*AI14-AJ18*AI21=AK16*AK14+AK17*AJ14-AK18*AJ21=AL16*AL14+AL17*AK14-AL18*AK21=AM16*AM14+AM17*AL14-AM18*AL21

=((+(AI20^+2))+(+(AI21^+2)))^+0,5=((+(AJ20^+2))+(+(AJ21^+2)))^+0,5=((+(AK20^+2))+(+(AK21^+2)))^+0,5=((+(AL20^+2))+(+(AL21^+2)))^+0,5=((+(AM20^+2))+(+(AM21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(AI25^-1))*(+1-(+(2,7^-AI25)))=1-(+(AJ25^-1))*(+1-(+(2,7^-AJ25)))=1-(+(AK25^-1))*(+1-(+(2,7^-AK25)))=1-(+(AL25^-1))*(+1-(+(2,7^-AL25)))=1-(+(AM25^-1))*(+1-(+(2,7^-AM25)))
=(+(AI25^-1))*(+1-(+(2,7^-AI25)))-(+(2,7^-AI25))=(+(AJ25^-1))*(+1-(+(2,7^-AJ25)))-(+(2,7^-AJ25))=(+(AK25^-1))*(+1-(+(2,7^-AK25)))-(+(2,7^-AK25))=(+(AL25^-1))*(+1-(+(2,7^-AL25)))-(+(2,7^-AL25))=(+(AM25^-1))*(+1-(+(2,7^-AM25)))-(+(2,7^-AM25))
=-(+(2,7^-AI25)) =-(+(2,7^-AJ25)) =-(+(2,7^-AK25)) =-(+(2,7^-AL25)) =-(+(2,7^-AM25))

33 34 35 36 37
=$AI$26*$AI$23+$AI$27*$AH$23-$AI$28*$AH$31=$AJ$26*$AJ$23+$AJ$27*$AI$23-$AJ$28*$AI$31=$AK$26*$AK$23+$AK$27*$AJ$23-$AK$28*$AJ$31=$AL$26*$AL$23+$AL$27*$AK$23-$AL$28*$AK$31=$AM$26*$AM$23+$AM$27*$AL$23-$AM$28*$AL$31



38 39 40 41 42

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(AN6*AN5) =COS(AO6*AO5) =COS(AP6*AP5) =COS(AQ6*AQ5) =COS(AR6*AR5)
=SIN(AN6*AN5) =SIN(AO6*AO5) =SIN(AP6*AP5) =SIN(AQ6*AQ5) =SIN(AR6*AR5)

=AN10*AM13+AN11*AM14=AO10*AN13+AO11*AN14=AP10*AO13+AP11*AO14=AQ10*AP13+AQ11*AP14=AR10*AQ13+AR11*AQ14
=AN10*AM14-AN11*AM13=AO10*AN14-AO11*AN13=AP10*AO14-AP11*AO13=AQ10*AP14-AQ11*AP13=AR10*AQ14-AR11*AQ13

=1-(+(AN5^-1))*(+1-(+(2,7^-AN5)))=1-(+(AO5^-1))*(+1-(+(2,7^-AO5)))=1-(+(AP5^-1))*(+1-(+(2,7^-AP5)))=1-(+(AQ5^-1))*(+1-(+(2,7^-AQ5)))=1-(+(AR5^-1))*(+1-(+(2,7^-AR5)))
=(+(AN5^-1))*(+1-(+(2,7^-AN5)))-(+(2,7^-AN5))=(+(AO5^-1))*(+1-(+(2,7^-AO5)))-(+(2,7^-AO5))=(+(AP5^-1))*(+1-(+(2,7^-AP5)))-(+(2,7^-AP5))=(+(AQ5^-1))*(+1-(+(2,7^-AQ5)))-(+(2,7^-AQ5))=(+(AR5^-1))*(+1-(+(2,7^-AR5)))-(+(2,7^-AR5))
=-(+(2,7^-AN5)) =-(+(2,7^-AO5)) =-(+(2,7^-AP5)) =-(+(2,7^-AQ5)) =-(+(2,7^-AR5))

=AN16*AN13+AN17*AM13-AN18*AM20=AO16*AO13+AO17*AN13-AO18*AN20=AP16*AP13+AP17*AO13-AP18*AO20=AQ16*AQ13+AQ17*AP13-AQ18*AP20=AR16*AR13+AR17*AQ13-AR18*AQ20
=AN16*AN14+AN17*AM14-AN18*AM21=AO16*AO14+AO17*AN14-AO18*AN21=AP16*AP14+AP17*AO14-AP18*AO21=AQ16*AQ14+AQ17*AP14-AQ18*AP21=AR16*AR14+AR17*AQ14-AR18*AQ21

=((+(AN20^+2))+(+(AN21^+2)))^+0,5=((+(AO20^+2))+(+(AO21^+2)))^+0,5=((+(AP20^+2))+(+(AP21^+2)))^+0,5=((+(AQ20^+2))+(+(AQ21^+2)))^+0,5=((+(AR20^+2))+(+(AR21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(AN25^-1))*(+1-(+(2,7^-AN25)))=1-(+(AO25^-1))*(+1-(+(2,7^-AO25)))=1-(+(AP25^-1))*(+1-(+(2,7^-AP25)))=1-(+(AQ25^-1))*(+1-(+(2,7^-AQ25)))=1-(+(AR25^-1))*(+1-(+(2,7^-AR25)))
=(+(AN25^-1))*(+1-(+(2,7^-AN25)))-(+(2,7^-AN25))=(+(AO25^-1))*(+1-(+(2,7^-AO25)))-(+(2,7^-AO25))=(+(AP25^-1))*(+1-(+(2,7^-AP25)))-(+(2,7^-AP25))=(+(AQ25^-1))*(+1-(+(2,7^-AQ25)))-(+(2,7^-AQ25))=(+(AR25^-1))*(+1-(+(2,7^-AR25)))-(+(2,7^-AR25))
=-(+(2,7^-AN25)) =-(+(2,7^-AO25)) =-(+(2,7^-AP25)) =-(+(2,7^-AQ25)) =-(+(2,7^-AR25))

38 39 40 41 42
=$AN$26*$AN$23+$AN$27*$AM$23-$AN$28*$AM$31=$AO$26*$AO$23+$AO$27*$AN$23-$AO$28*$AN$31=$AP$26*$AP$23+$AP$27*$AO$23-$AP$28*$AO$31=$AQ$26*$AQ$23+$AQ$27*$AP$23-$AQ$28*$AP$31=$AR$26*$AR$23+$AR$27*$AQ$23-$AR$28*$AQ$31



43 44 45 46 47

0,25 0,25 0,25 0,25 0,25
1 1 1 1 1
1 1 1 1 1
10 10 10 10 10

=COS(AS6*AS5) =COS(AT6*AT5) =COS(AU6*AU5) =COS(AV6*AV5) =COS(AW6*AW5)
=SIN(AS6*AS5) =SIN(AT6*AT5) =SIN(AU6*AU5) =SIN(AV6*AV5) =SIN(AW6*AW5)

=AS10*AR13+AS11*AR14=AT10*AS13+AT11*AS14=AU10*AT13+AU11*AT14=AV10*AU13+AV11*AU14=AW10*AV13+AW11*AV14
=AS10*AR14-AS11*AR13=AT10*AS14-AT11*AS13=AU10*AT14-AU11*AT13=AV10*AU14-AV11*AU13=AW10*AV14-AW11*AV13

=1-(+(AS5^-1))*(+1-(+(2,7^-AS5)))=1-(+(AT5^-1))*(+1-(+(2,7^-AT5)))=1-(+(AU5^-1))*(+1-(+(2,7^-AU5)))=1-(+(AV5^-1))*(+1-(+(2,7^-AV5)))=1-(+(AW5^-1))*(+1-(+(2,7^-AW5)))
=(+(AS5^-1))*(+1-(+(2,7^-AS5)))-(+(2,7^-AS5))=(+(AT5^-1))*(+1-(+(2,7^-AT5)))-(+(2,7^-AT5))=(+(AU5^-1))*(+1-(+(2,7^-AU5)))-(+(2,7^-AU5))=(+(AV5^-1))*(+1-(+(2,7^-AV5)))-(+(2,7^-AV5))=(+(AW5^-1))*(+1-(+(2,7^-AW5)))-(+(2,7^-AW5))
=-(+(2,7^-AS5)) =-(+(2,7^-AT5)) =-(+(2,7^-AU5)) =-(+(2,7^-AV5)) =-(+(2,7^-AW5))

=AS16*AS13+AS17*AR13-AS18*AR20=AT16*AT13+AT17*AS13-AT18*AS20=AU16*AU13+AU17*AT13-AU18*AT20=AV16*AV13+AV17*AU13-AV18*AU20=AW16*AW13+AW17*AV13-AW18*AV20
=AS16*AS14+AS17*AR14-AS18*AR21=AT16*AT14+AT17*AS14-AT18*AS21=AU16*AU14+AU17*AT14-AU18*AT21=AV16*AV14+AV17*AU14-AV18*AU21=AW16*AW14+AW17*AV14-AW18*AV21

=((+(AS20^+2))+(+(AS21^+2)))^+0,5=((+(AT20^+2))+(+(AT21^+2)))^+0,5=((+(AU20^+2))+(+(AU21^+2)))^+0,5=((+(AV20^+2))+(+(AV21^+2)))^+0,5=((+(AW20^+2))+(+(AW21^+2)))^+0,5

0,25 0,25 0,25 0,25 0,25
=1-(+(AS25^-1))*(+1-(+(2,7^-AS25)))=1-(+(AT25^-1))*(+1-(+(2,7^-AT25)))=1-(+(AU25^-1))*(+1-(+(2,7^-AU25)))=1-(+(AV25^-1))*(+1-(+(2,7^-AV25)))=1-(+(AW25^-1))*(+1-(+(2,7^-AW25)))
=(+(AS25^-1))*(+1-(+(2,7^-AS25)))-(+(2,7^-AS25))=(+(AT25^-1))*(+1-(+(2,7^-AT25)))-(+(2,7^-AT25))=(+(AU25^-1))*(+1-(+(2,7^-AU25)))-(+(2,7^-AU25))=(+(AV25^-1))*(+1-(+(2,7^-AV25)))-(+(2,7^-AV25))=(+(AW25^-1))*(+1-(+(2,7^-AW25)))-(+(2,7^-AW25))
=-(+(2,7^-AS25)) =-(+(2,7^-AT25)) =-(+(2,7^-AU25)) =-(+(2,7^-AV25)) =-(+(2,7^-AW25))

43 44 45 46 47
=$AS$26*$AS$23+$AS$27*$AR$23-$AS$28*$AR$31=$AT$26*$AT$23+$AT$27*$AS$23-$AT$28*$AS$31=$AU$26*$AU$23+$AU$27*$AT$23-$AU$28*$AT$31=$AV$26*$AV$23+$AV$27*$AU$23-$AV$28*$AU$31=$AW$26*$AW$23+$AW$27*$AV$23-$AW$28*$AV$31



48 49

0,25 0,25
1 1 1 1
1 1
10 10

=COS(AX6*AX5) =COS(AY6*AY5)
=SIN(AX6*AX5) =SIN(AY6*AY5)

=AX10*AW13+AX11*AW14=AY10*AX13+AY11*AX14
=AX10*AW14-AX11*AW13=AY10*AX14-AY11*AX13

=1-(+(AX5^-1))*(+1-(+(2,7^-AX5)))=1-(+(AY5^-1))*(+1-(+(2,7^-AY5)))
=(+(AX5^-1))*(+1-(+(2,7^-AX5)))-(+(2,7^-AX5))=(+(AY5^-1))*(+1-(+(2,7^-AY5)))-(+(2,7^-AY5))
=-(+(2,7^-AX5)) =-(+(2,7^-AY5))

=AX16*AX13+AX17*AW13-AX18*AW20=AY16*AY13+AY17*AX13-AY18*AX20
=AX16*AX14+AX17*AW14-AX18*AW21=AY16*AY14+AY17*AX14-AY18*AX21

=((+(AX20^+2))+(+(AX21^+2)))^+0,5=((+(AY20^+2))+(+(AY21^+2)))^+0,5

0,25 0,25 0,25 0,25
=1-(+(AX25^-1))*(+1-(+(2,7^-AX25)))=1-(+(AY25^-1))*(+1-(+(2,7^-AY25)))
=(+(AX25^-1))*(+1-(+(2,7^-AX25)))-(+(2,7^-AX25))=(+(AY25^-1))*(+1-(+(2,7^-AY25)))-(+(2,7^-AY25))
=-(+(2,7^-AX25)) =-(+(2,7^-AY25))

48 49
=$AX$26*$AX$23+$AX$27*$AW$23-$AX$28*$AW$31=$AY$26*$AY$23+$AY$27*$AX$23-$AY$28*$AX$31


