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1- Masala.
1 - rasmdagi murakkab zanjir uchun quyidagilar berilgan:
E1=72 V; E2=12 V; E3=4 V; r1=6 Om; r>=1 Om; r3=10 Om; r/=4 Om; rs=12 Om; rs=4 Om. Energiya
manbalarining ichki garshiliklari e tiborga olinmasin.
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Bu berilgan giymatlar asosida quyidagilar bajarilsin:
1. Kirxgofning birinchi va ikkinchi qonunlari asosida tarmoq toklarini aniglash uchun zarur bo’lgan
tenglamalar sistemasini tuzing.
. Kontur toklar usulidan foydalanib elektr sxemasidagi xama toklar aniglansin.
. Quvvatlar balansin xisoblansin.
4. Tashqi kontur uchun masshtabda zanjirning ayrim nuqtalarida potensiallar tagsimlanishi xisoblansin va
a nugtaning potensialini nol deb olib, zanjir uchun potensiallar diagrammasi qurilsin.
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Masalaning echilishi:

1. Berilgan murakkab zanjirda uchta kontur, ya'ni | (abvl), 1l (ales), 11l (vgdel) konturlar va
to’rtta tugun —a, v, |, e bor. Aniglanuvchi toklar — 11, 12, 13, 4, Is, le.
Awvalo, xar bir konturda kontur toklari - 1, Iy, i ning yo’nalishini ixtiyoriy ko’rsatamiz.

Kirxgofning | — qonuni asosida tugunlar uchun tugunlar sonidan bitta kam tenglamalar tuzamiz:
a tugun uchun: I + 13— 1. =0;
v tugun uchun: Iy — l4— 16 = 0;
e tugun uchun: le—Is—13=0;

Kirxgofning Il — gonuni asosida xar bir kontur uchun tenglamalar tuzamiz:

| —kontur uchun: Ei—E>x=li-Ri+ls-Rs+12-R2 (@8]
Il — kontur uchun: Ex+Ez=1Il3-R3—1l>- Ro—I5: Rs 2
Il — kontur uchun: 0 =15 Rs+ lg- Rs — 4 R4 3

2. Kontur toklar usulidan foydalanib tarmoqdagi barcha toklarni aniglaymiz:
Bunda tarmokdagi barcha toklar yuq, konturdan fagat bita kontur toki o’tadi deb faraz kilinadi.
Kirxgofning Il — gonuni asosida xar bir kontur uchun tenglamalar tuzamiz:

I —konturuchun: Ei1—Ex=1-(Ri1+Rs+R2)—Iln-R2a—ln - Ra 4
Il — kontur uchun: E>+Ez=1li- (R2+Rs+R3)— 1l R2— lii - Rs 5)
I11 — kontur uchun: 0=l (Ra+Rs+Re)—li- Ra— i Rs (6)
Endi, masalaning shartida berilganlarni (4), (5) va (6) tenglamalarga qo’yamiz:
72-12=L-(6+4+1)—-Iy-1-1lyu-4 (4"
12+4 =1y (1+10+12)— L - 1 —1lyy - 12 (5"
O=lm-(4+12+4)—-L-4-1,-12 (6"
(4", (8", (6") larni ixchamlashtirib, quydagi tenglamalar sistemasini xosil gilamiz:
60=11-1 —ly—4- I 4"
16=—1+23-Iy—=12-lm (5"

0=—4-1—-12-1y+20- Iy (6"



4", 5" va (6" lar uch noma'lumli uchta tenglamalar sistemasidir. Bu tenglamalar sistemasini
determinant usulidan foydalanib echamiz:

Unda
11 -1 -4

A=|-1 23 -12/=11-23-20+(-1)-(-12)-(-4) + (-1) - (-12) - (-4) -
-4 -12 20

—(-4) - (-4) - 23— (-12) - (-12) - 11— (-1) - (1) - 20 = 5060 — 48 — 48 -
~368 - 1584 — 20 = 2992

60 -1 -4
A =16 23 -12/ =60-23-20+(-1)- (-12)- 0+ (-4) - 16 - (-12) -
0 -12 20

~(-4)-23-0-60 - (-12) - (-12) - (-1) - 16 - 20 = 27600+0+768+0 —
— 8640 + 320 = 20048,

11 60 -4

Ay=|-1 16 -12|=11-16-20+60 - (-12)- (-4) +(4) - (-1) - 0— —(-4)-16-(-4)—(11)- (-
4 0 20

12) - 0-60 - (-1)-20=3520+2880+ 0~  — 256 — 0 + 1200 = 7344.
11 -1 60

Ay =|-1 23 16|=11-23-0+(-1)-16-(4)+60-(-1)  (-12)— —60-23-(4)—11-16-(
~4 -12 0

12) - (1) - (1) -0=0+64 + 720 + 5520 + 2112 — 0 = 8416
Kontur toklarining giymatlari:

||:ﬁ:_20048:6,7A; |”:ﬂ:@:2,46A.
A 2992 A 2992
I :J:%:ZBA bo’ladi.
A 2992

Endi xaqiqiy Iz, I2, I3, 4, Is va lg toklarini aniglaymiz:

konturning tashqarisidagi garshiliklar (R1, Re, R3) dan o’tayotgan tok kuchlari (l1, ls, 13) o’sha kontur
toklariga teng bo’ladi;

konturning abv gismidan faqgat I, kontur toki o’tadi va bu tok zanjirning shu gismidan o’tayotgan xaqiqiy

I1 tokiga teng bo’ladi, ya'ni I = 11= 6,7 A. Xuddi shunday Il va Il - kontur toklari In=13=2,45 A; lm=
ls = 2,8 A bo’ladi. Qolgan I, la, Is toklari Kirxgofning | — gqonuni asosida aniglanadi, ya ni:

=1 -11=6,7-245=425A.

lb=L-1ln=6,7-28=39A.
Is=1lm—-1=28-245=0,35A.

Izlanayotgan barcha toklar aniglandi.
3. Quvvatlar balansini tuzish.
Xar ganday elektr zanjirida e.yu.k. manbalarining umumiy quvvati iste'molchilarda sarflanadigan
quvvatlar yig’’indisiga teng bo’lishi kerak, ya ni:
DE-I=)1’R=>U-I
1.1 - rasmda keltirilgan elektr zanjiri uchun quvvatlar balansini tuzamiz:
E,l, -E,l, +E,l, =I’R, + I’R, + )R, + I’R, + IR, + 2R,
e.yu.k. manbalarining umumiy quvvati:
E.l, -E,l, +E,1,=72-6,7-12-425+2,45= 441,2 Vt.



Iste ' molchilarni umumiy quvvati:

PR, + 2R, + 2R, + 2R, + I2R + 12R = (6,7)* 6 + (4,25)*- 1 +(2,45)*- 10+ (3,9)* - 4 + (0,35)*- 12
+(2,8)%- 4=441,2 Vt. Demak, 441,2 = 441,2 V.

4. Potensiallar diagrammasini qurish.

Potensiallar diagrammasi, asosiy murakkab zanjirning tashqi konturi uchun quriladi (2 - rasm);
zanjirda biror nugta (a) ning potensiali nolga teng deb olinib, shu nugtaga nisbatan boshga nugtalarning
potensiallari xisoblanadi. Buning uchun, soat mili xarakati yo’nalishida, a nugtasidan boshlab konturni
aylanib chiqiladi;

Oe — *B
+ Ri It
t |
E1 <>_ q Hl °
Re
Iz R _
q <& R \E | 2 —rasm
L | _}_ /= r

V4

a nugtaning potensiali nolga teng:
¢@a = 0.
b nugtaning potensiali a nugtaning potensalidan E; ga Katta:
Oh =@t E1=0+72=72V.
v nugtasining potensiali b nugtasining potensialidan 11 - R1 ga kichik bo’ladi, chunki Rigarshiligida
kuchlanish pasayishi ¢p — @y = 11 - R1 bo’ladi. Bundan,
Oov=¢p—1l1-R1=72-6,7-6=31,8 V.
g nugtasining potensiali xam v nugtaning potensialidan ls - Re ga kichik bo’ladi:
@g=¢b—ls- Re=31,8-2.8-4=20,6V.
d nuqgtasining potensiali g nugtaning potensialidan E3 ga katta bo’ladi:
®d=¢@g+E3=206+4=246V.
yana, a nuqgtasining potensialini tekshirsak, bunda u d nuqtasining potensialidan I3 - Rz ga kichik
bo’ladi:
Pa=@d—l3- R3=24,6-2,46-10=0.
Endi, masshtabda potensiallar diagramma [¢ = f(R)] sini quramiz (3 - rasm).




1- masala bo’yicha variantlar.
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2 — Masala.

4 —rasmda keltirilgan sxema uchun quyidagilar berilgan:
E=200V; R1=50m,; L1 =31,8 mGn; R, =10 Om, L2 = 15,9 mGn; Rz = 8 Om; L3 = 95 mGn; Sz = 637
mkF; f =50 Gs.

Quyidagilar aniglansin:
1. 13, Iz, I3 toklari, ab shaxobchaning kuchlanishi aniglansin.
2. Aktiv va reaktiv quvvatlari balansi tuzilsin.
3. Tok va kuchlanishlarning vektor diagrammalari masshtabda qurilsin.

R1 L1 a R3 L3

4 —rasm.

Masalaning echilishi:
1. 11, I2, I3 toklari, ab shoxobchaning kuchlanishi aniglash.
Berilgan zanjir sxemasida, garshiliklar aralash ulanganligi uchun, avvalo parallel ulangan shaxobchalar
(R2; L2 // Rz ;Ls; S3) ni ketma-ket ulangan ekvivalent garshiliklar bilan almashtirish yo’li bilan masala
oson echiladi.
1) Parallel ulangan shaxobchalar (R2; L2 va Rz ;L3; S3) ning o’tkazuvchanligini aniglaymiz:
a) ab va as uchastkalarning to’la qarshiliklari:

Z,=|R2+XZ, =R2+(0-L,)" =yRE+(2-m--L,)? =

= /102 + (2314 -50 - 0.016)% =11.19 Owm;

1
2 2 2 2
Z,= JRE+ (X, - Xc,) =\/R3+(m-L3—m.C3) =
— /64 +(29.83-5)? =26 Owm.
b) aktiv o’tkazuvchanliklar:
R, 10 R 8
=—2-"2-009 Cum; =—2=—=0.012 Cm.
T 92772 T 5
V) reaktiv o’tkazuvchanliklar:
X X, —X _
L=t 2 004 Cu; by =l G _%0 0,036 Cw.
27 z2 1 z2 26

X, >Xe, bo’lganligi uchun reaktiv o’tkazuvchanlik bz induktiv xarakterga ega bo’ladi.

2) Parallel ulangan gismining ekvivalent o’tkazuvchanliklarini aniglash:
a) aktiv o’tkazuvchanligi: g, =0, +09;=0.09 + 0.012 =0.102 Cwm;

b) reaktiv o’tkazuvchanligi: b, =b, +b, =0.04 +0.036 =0.076 Cm.

V) to’la o’tkazuvchanligi: vV, = /g% +b? =+/0.1022 +0.0762 = 0.127 Cu.
3) Zanjirning shaxobchalari parallel ulangan gismining ekvivalent garshiliklari aniglash:

a) aktiv qarshiligi: R, =92 = 192 _ g5 oy
RZ  (0.127)
b) reaktiv garshiligi: X, =22 =208 4750

V2 (0.127)°

14



1

V) to’la garshiligi: Z, = v - 7.87 Om.
€]
Endi garshiliklari aralash ulangan zanjir, garshiliklari ketma-ket ulangan (5 - rasm) ga aylanib goldi.
R1 L1 a R> Xs 5
:'_._/YY\_‘,_:'_.JYY'\
U Ugs
l1
ME
1
5 —rasm.

4) Zanjirning umumiy qarshiliklarini aniglash:

a) aktiv qarshiligi: Ry =R;+R, =5+6.375 =11.375 Owm;
b) reaktiv garshiligi: X, =X, +X, =10.05+4.75=14.80m.
Bunda: X =2-n-f-L, =2-3.14-50-0.032 =10.05 Om;

V) to’la qarshiligi: Z,,, = /R%,, + X%, =11.375? +14.8% =18.66 Om.
Endi zanjir quyidagi (6 - rasm) ga Keltiriladi:

Rym Xym
e

(T £ I1

6 — rasm.
5) Umumiy tok Om gonuni yordamida aniqlanadi:
L= =29 _1074
Z,, 18.66
Zanjirning quvvat koeffisienti: cos¢ = ;W =0.60.

YM

6) ab shaxobchaning kuchlanishi:
Up=U2=Uz=11-Zg=10.7-7.87=84.4V.
7) Parallel ulangan shaxobchalardan o’tayotgan toklar va quvvat koeffisientlari:

U . R
=2 844 2o A cosp, = 2= _0ga; ¢, = 26°36
Z, 11.19 z, 11.19
. R
I3=—3=ﬂ=3,24A; COS(p3=—3=L=0.3075; ¢, =72°6'
Z, 26.09 Z, 26.09

8) U1 kuchlanishni aniglash:
U ,=1,-2,=1,-JRZ+ X% =10.7-1126 =120 3 B.
Ui kuchlanishi ikkita tashkil etuvchilardan iborat bo’ladi:
U =Ug +U;

Bunda: U, =1, R, =10.7-5=536B; U, =1,-X, =10.7-10.05=107.7B.
2. Aktiv va reaktiv quvvatlar balansini tuzish.
. .. . PZZ(P1+P2+P3)
a) Aktiv quvvatlar balansini tuzish: ) ) )
E-l,-cosp=1]-R; +15-R, +15-R,
200 - 10.7 - 0.60 = (10.7)?- 5 + (7.54)?- 10 + (3.24)*- 8;
1286.4 = 574.6 + 570.0 + 84.5;

15



1286.4 = 1229.1 V1.

Xatosi % larda: y% = 1286.4-1229.1 -100% = 4.3%.
1286 .4

b) Reaktiv quvvatlar balansini tuzish:

Reaktiv quvvat sig’’im Xarak eriga ega bo’lgan quvvat (Qc) oldiga (-) ishorasi qo’yiladi.
Q= Z(QLl +Q|_2 +Q|_3 _ch);
E-ly-sino=12-X, +12-X_, -12-X, —12-X,;

sin(p:X—yM:E:OJQ;

Z,, 18.66
200 - 10.72 - 0.79 =10.72%- 10.05 + 7.55?- 5.02 + 3.24%- 29.83 —3.24? - 5;
1693.8 = 1154.9 + 296.2 + 313.1 — 52.5;

1693.8 =1701.7.

Xatosi % larda: y% = 1701.7-1693.8 -100% = 0.46% .
1701.7

3. Tok va kuchlanishlar vektor diagrammalari qurish.
Endi tok va kuchlanishlar vektor diagrammasini quramiz. Buning uchun avvalo, tok va kuchlanish

uchun masshtab tanlab olamiz. Vektor diagrammani U . kuchlanish vektoridan boshlaymiz (7 - rasm). ¢z
burchak ostida tok I> chiziladi. Bu tok induktiv xarakterga ega bo’lganligi uchun . burchak ostida
keyinda chiziladi. I3 toki xam X, > X bo’lganligi uchun @3 burchak ostida keyinda chiziladi. I, va

I, tok vektorlarining geometrik yig”’indisidan umumiy tok I1 ni aniglaymiz.

Endi manba e.yu.k.i vektori E ni topamiz. Buning uchun U vektoriga U, vektorini
qo’shamiz. U, kuchlanishi ikkita tashkil etuvchilardan iborat bo’lgani uchun, avvalo L'JRl ni I, vektori
yo'nalishida U, vektori oxiridan chiziladi. So’ngra, L.J,_l vektori induktiv xarakterga ega bo’lganligi
uchun uni l'JRl vektoriga nisbatan 90° burchak bilan oldinga garab chizamiz (1.7 - rasm). L'JRl va l'JLl
vektorlarining geometrik yigindisi U, vektorini beradi E =U_ + U, bo’lganligi uchun U, vektorini
oxiri bilan koordinata o’qining boshini birlashtiriladi va bu vektor e.yu.k. - vektori E bo’ladi.
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2 —masala bo’yicha variantlar

Ragamlar

" “ N N w = g g
MEIRGERE SRR AR AN AN AR AR
8 & R B S N S N At e I A 4
© o

> 11

0 2.1 150 50 637 300 - - - 15.9 2 3 4
1 2.2 100 50 - - 100 | 15.9 15.9 8 3 4
2 2.3 120 50 637 - - - 15.9]15.9 8 3 4
3 2.4 200 50 -= 300 - 15.9 - 15.9 8 3 4
4 2.5 220 50 637 - 100 - 47.7 - 8 - 4
5 2.1 50 50 100 159 - - - 115 10 4 100
6 2.6 100 50 100 300 - 15.9 - 115 10 - 100
7 2.7 120 50 - - 100 | 15.9 - 115 - 4 100
8 2.8 200 50 - 159 - - - 115 10 4 100
9 2.9 220 50 - 318 - 15.9 - - 10 4 100
10 2.10 50 50 - 637 - 15.9 - 6.37 5 - 8
11 2.11 | 100 50 637 - 100 - 15.7 - - 10 8
12 2.12 ] 120 50 - 300 100 | 31.8 - - 5 - 8
13 2.13 | 200 50 - - 100 | 31.8 - - 5 10 8
14 2.14 | 220 50 637 - 200 - 15.9 - 5 10 8
15 2.15 ] 150 50 100 - 200 - 15.9 - 10 2 10
16 2.16 | 100 50 - 1600 | 200 | 31.8 - - - 8 10
17 2.17 | 120 50 100 - 200 - 15.9 - 10 8 10
18 2.18 | 200 50 637 - 200 - 31.8 - - 8 10
19 2.19 | 220 50 - 1600 - 31.8 95 10 8 -
20 2.20 50 50 - 159 - 31.8 - 95 15 10 10
21 2.21 | 100 50 - 159 200 | 15.9 - - 15 - 10
22 2.22 | 120 50 - 159 200 | 15.9 - - - 10 20
23 2.23 | 200 50 637 159 200 - 31.8 95 15 10 20
24 2.24 | 220 50 637 159 - - - 95 - 10 20
25 2.25 | 150 50 -— 159 - 25 - 95 6 10 20
26 2.26 | 100 50 637 159 637 — - 95 6 - 20
27 2.27 | 100 50 — 159 - 25 - 95 6 4 -
28 2.28 | 200 50 - 159 637 25 95 6 - 20
29 2.29 | 220 50 637 - 637 — - 6 - 20
30 2.30 50 50 318 637 — — 31,8 10 40
31 2.31 | 100 50 318 - 300 - - 31,8 - 10 10
32 2.32 | 120 50 - - 300 {19,1|15,9| 31,8 40 - 10
33 2.33 | 200 50 318 - 300 - 15,9 31,8 10 10 40
34 2.34 | 220 50 318 — 300 - 15,9 31,8 - 10 10
35 2.35 50 50 — 318 — 19,5 — 31,8 8 10 4
36 2.36 | 100 50 637 - 200 — 31,8 95 8 - 4
37 2.37 | 150 50 637 - 200 - 31,8 - 8 10 4
38 2.38 | 200 50 — 318 200 | 15,9 - 95 8 - 4
39 2.39 | 220 50 — — 200 | 15,91 31,8 95 8 - 4
40 2.40 50 50 637 - 200 — 31.8 95 4 40 40
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3 — Masala.
8 - rasmda berilgan sxemada liniya kuchlanishi UL =380 B. Qarshiliklar: Ra=10 Om, Rg =8 Om,
Rc =10 Om, Xa =14 Om, Xg =8 Om, Xc =6 Om.
Quyidagilar aniglansin:
1. Fazaviy va liniyaviy toklar, nol simdagi tok.
2. Ayrim fazalarning va butun zanjirning aktiv va reaktiv quvvatlari aniglansin.
3. Tok va kuchlanishlarning vektor diagrammasi masshtabda qurilsin.

A Ia ﬁ
U@ZUA RA

xn L

lo T Xg
02 /oV,\
Ic )gjxjrgc <:>\
C g— RC RB ‘
B & le
8 — rasm.

Masalaning echilishi:
1. Fazaviy va liniyaviy toklar, nol simdagi toklarni aniglash:
1) Fazaviy kuchlanishni aniglash: U, = 22 = 380 _ 50 v,

J3 173

2) Ayrim fazalarning to’la qarshiliklari:
Z, =|R2 +x2 =102 +14% =/296 =17.6 Om;  Z, =[R2 +x? =+/82+82 =128 =11.2 Om;
Z. =[R2 +x2 =122 +67 =+/180 =13.30m.

3) Ayrim fazalarning quvvat koefisienti:

R, 10 . Rg 8 .
cosp, =—~=——=057; sing, =081, cospy,=—=—-=0.715; singe, =0.69;
o=z T176 Pa ?e =z, 112 e
R. 12 .
cosp. =—=—-=0.9: sinop.=1.42.
¢Qc Z. 133 Pc
4) Fazaviy toklar bilan kuchlanishlar orasidagi siljish burchaklari:
Zp, =55°; Lo =44°; Zo. =-25°.
5) Fazaviy toklarni aniglash:
|A=ﬁ:@=12.5A; |B=$=&=19.7A; |C=$=@=16.5A
z, 176 Z, 112 Z. 133

Yulduz usulida ulashda liniyaviy toklar fazaviy toklarga teng bo’ladi, ya™ni 1, =1 .

2. Ayrim fazalarning va butun zanjirning aktiv va reaktiv quvvatlarini aniqglash:

1) Fazalarning aktiv quvvatlari;
P, =U,l,cosg, =220-125-057=1570 Br; P, = Ul cospg =220.-9.7-0.715=3100 Br;
P, = Ul cosg. =220-16.5-0.9=3275 Br.

2) Ayrim fazalarning reaktiv quvvatlari:
Qa=U,l,sin @, =220-125-0.81=-2220 Bap; Qg =U,l, sin ¢, =220.19.7.0.69 =—3000 Bap;
Q. = Ul sin g, =220-16.5-0.42 =1520 Bap.

3) Uch fazali zanjirning aktiv va reaktiv quvvatlari:
P,, =P, + Py + P, =1570 + 3100 + 3275 =7945 Br;

Qa0 = Qp +Qp + Qe =—2220 —3000 +1520 =—3700 Bap.

22



4) Uch fazali tokning to’la quvvati:
S=./P2 +Q2Z, =+/7945% +37002 = 8765 BA =8.765 kBA.
3. Tok va kuchlanishlarning vektor diagrammasi masshtabda qurish:
Tok va akuchlanishlar vektor diagrammasini qurishdan oldin masshtab tanlanadi. Masalan:

kuchlanish vektori uchun 10 mm --- 100 V, tok vektori uchun 10 mm --- 5 A. Oldin simmetrik fazafiy

kuchlanishlar vektorlari chiziladi. So’ngra yuk Xarakteriga gqarab fazaviy tok vektorlari chiziladi, siljish
bo’rchaklari ma’lum (9 - rasm).

-Ua

Nol sim toki fazaviy toklarning geometrik yigindisi bilan aniglanadi, ya'ni i, =1, +1, +i.. Nol

sim toki vetorining uzunligini o’Ichab, olingan masshtabda nol sim tokining giymati aniglanadi: 1, =14
A.
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3 —masala bo’yicha variantlar

Ragamlar

£l 8> 8]8)8 518 6|8 85/ 8 8|8 8
i - ~ ~ ~ - - ~ Q v o Q ) o

oG R R R N I S S I S
> (24

1 31 220 8 8 8 6 6 6 — —

2 3.1 380 8 8 8 6 6 6 — —

3 3.2 127 3 4 0 4 3 8 — —

4 3.2 220 8 4 0 4 3 8 — —

5 3.2 380 8 4 6 4 3 8 — —

6 3.3 127 4 8 6 3 4 8 — —

7 3.3 220 4 8 0 3 4 9 — —

8 3.3 380 4 3 6 8 4 8 — —

9 3.4 127 16,8 8 8 14,2 6 4 — —

10 3.4 220 16,8 8 8 14,2 6 4 — —

11 3.4 380 16,8 8 8 8 6 4 — —

12 3.5 127 10 — — — 10 10 — —

13 3.5 220 10 — — — 10 10 — —

14 3.5 380 10 — — — 10 10 — — —
15 3.0 127 — — — — — — 8 8 6 6
16 3.0 220 — — — — — — 8 8 6 6
17 3.6 380 — — — — — — 8 8 6 6
18 3.7 127 — — — — — — 8 4 3 8
19 3.7 220 — — — — — — 8 4 3 8
20 3.7 380 — — — — — — 8 4 3 6
21 3.8 127 — — — — — — 4 8 4 6
22 3.8 220 — — — — — — 4 8 4 8
23 3.8 380 — — — — — — 4 8 4 8
24 3.9 127 — — — — — - 16,8 8 6 4
25 3.9 220 — — — — — — 16,8 8 6 4
26 3.9 380 — — — — — — 16,8 8 6 4
27 3.10 127 — — — — — — — — 10 10
28 3.10 220 — — — — — — — — 10 10
29 3.10 380 — — — — — — — — 10 10
30 3.11 127 10 — — — 10 10 — — — —
31 3.11 220 10 — — — 10 10 — — — —
32 3.11 380 10 — — — 10 10 — — — —
33 3.12 127 15 — — — 5 5 — — — —
34 3.12 220 15 — — — 5 5 — — — — —
35 3.12 380 15 — — — 5 5 — — — — —
36 3.13 127 — — — — — — — 3 8 6 8
37 3.13 220 — — — — — — — 3 8 6 8
38 3.13 380 — — — — — — — 3 8 6 8
39 3.14 127 — — — — — - 8 4 8 6 10
40 3.14 220 — — — — — — 8 4 8 6 10
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3.7 —rasm
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3.10 - rasm

3.11 —rasm
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Kee

Rea

b

3.14 - rasm

Rea

Xee

3.15 —rasm

a

o

b

3.16 - rasm

3.17 —rasm
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