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Puc. 58. Pacnipenenenue npoxonsHOit ckopoctr U, (R,Z) B KOJBIIEBOM KaHale
mpu K=6,38, 1,/r,= 0.5

Puc.59. PacnipeneneHue npogonbHOil ckopoct U, (R, Z) B KONBLEBOM KaHale C
n/r =05 npu K=12,6 (K = 1,4, =0.58 )



0,1000
-3,000
-6,100
-9,200
-12,30
-15,40
-18,50
-21,60
-24,70

a) uy(R,Z) - wsoraxu B miockoct (R,Z)

0) u,(R,Z)- uzoraxu B wiockoctu (R,Z)

Puc.60. Pacipenenenue oxpyxnoit uy(R,Z) (a) u npononbhoii u,(R,Z) (0)

KOMITOHCHT CKOPOCTHU BUHTOBOI'O IMOTOKA B KOJIBIIEBOM KaHaJI€ C OTHOILICHUEM pa-
anycos 17/ =0,5 npu K=6,38 (K = 1q_ , 14 =639 )



a) Uy (R,Z) - uzoraxu B mockoctd (R,Z)

0 2 4 6 8

10 12 14 16 18 20
4

0) u,(R,Z)- uzoraxu B wiockoctu (R,Z)

Puc.61. Pacipenenenue oxpyxnoit uy(R,Z) (a) u npononbhoii u,(R,Z) (0)

KOMIIOHEHT CKOPOCTH BUHTOBOTO ITOTOKA B KOJIBLIEBOM KaHAJIC C OTHOIICHHEM pa-
anycoB 11/ =0,5 npu K=6,40 (K = 14, , 14 =639 )



0 2 4 6 8 10 12 14 16 18 20
z

a) uy (R,Z) - uzoraxu B miockoctu (R,Z)

14,70
11,38
8,050

0) u,(R,Z)- uzoraxu B wiockoctu (R,Z)

Puc.62. Pacnipenenenne okpyxuoit uy(R,Z) (a) u npononsuoit u,(R,Z) (6)

KOMITOHEHT CKOPOCTH BUHTOBOI'O ITOTOKAa B KOJIBIIEBOM KaHAJIE C OTHOIIEHUEM pa-
anycoB 17/ =0,5 npu K=12,62 (K = pp_ , pp =12,63 )



22,40
16,32
10,25
4,175
-1,900
-7,975
-14,05
-20,13
-26,20

a) Uy (R,Z) - uzoraxu B mwiockoctd (R,Z)

0) u, (R, Z)- uzoraxu B wiockoctu (R,Z)

Puc.63. Pacipenenenue oxpyxnoit uy(R,Z) (a) u npononbhoii u,(R,Z) (0)

KOMIIOHEHT CKOPOCTH BUHTOBOTO ITOTOKA B KOJIBLIEBOM KaHAJIC C OTHOIICHHEM pa-
anycoB 17/ =0,5 npu K=12,64 (K = py, , tp =12,63 ).



0,2860
0,2218

0,1575

0,09325
0,02900
-0,03525
-0,09950
-0,1638
-0,2280

0) u, (R, Z)- uzoraxu B wiockoctu (R,Z)

Puc.64. Pacnipenienenue okpyxHoit ug(R,Z) (a) u nponombhoit u,(R,Z) (6)

KOMIIOHEHT CKOPOCTH BHUHTOBOTO MOTOKA B KOJBLEBOM KaHAJIE ¢ OTHOIIEHHEM pa-
auycoB 1 /1y =0,5 npu K=47 (mexnay kopusamu f7 =43,99 u ug =50,29 )



4,050
3,594
3,137
2,681
2,225
1,769
1,313
0,8562
0,4000

Z
Puc. 65. Pacnpenenenne U (R,Z) : K=9,0 K <K<wp,.

(R=r/ry, Z=1z/r, - 6e3pasmepHbIc KOOPAHHATHI)
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Puc. 66. Pacripenencuue npoioibHOI KOMIIOHEHTHI ckopocTd U, (R,Z) B Koib-

1eBoM Kauane ¢ 7/, = 0.5 npu K=7,0, B <K <p,



0,3800
0,2145
0,1317
0,04900
-0,03375
-0,1165
-0,1993
-0,2820

Z
Puc. 67. Pacnpenenenue nunuii Toka B Tpyde mpu K= 6,5
(R=r/Ry, Z=z/R, - 6e3pa3mepHbic KOOPAUHATEI, R - paauyc TpyObI)
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Puc. 68. Pacnipenenenue GpyHKIMU TOKa Y = uzr2 /2 mpu rp/r, >0 n K=5.
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20 18] W1531 - 2000 Z
0 10.63 - 15.31
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00 02 04 06 08
R=r/r,

a)

18- 04500 — 0.6000
[ 0.3000 - 0.4500
16+ 0.1500 — 0.3000
14 0 - 0.1500

[ -0.1500 - 0
12 -0.3000 ~ -0.1500
[ -0.4500 - -0.3000
1 -0.6000 - -0.4500

U0U00C000

0 02 04 06 08 10
R=rir,
B)

Puc. 70. Pactipenienenue a) — TaHr€HIMAIBHOW U e 0) — mpooNbHOH U, , B) — pa-

,Z[PIaHLHOﬁ ur KOMITIOHECHT CKOPOCTH BHHTOBOI'O IIOTOKa B KOJIBLIEBOM KaHAJIC IIPpU
K=20,0; 1=19,65 K =k/ry =2uyr) (ru,) - My, s Ry=n/ry=084;

T') — BU3yaJu3alus Tedenus [36].



18- HE 1575 - 18.00
I 1350 - 15.75
16 11.25 — 1350
144 52 a0 ~ oo
12- 4500 - 6.750
o I 2.250 -- 4.500
N 10 mmo - 225 )
N8 E
6 s}
4
24
0 + + + + T T T T 1
0,0 0,2 0,4 0,6 0,8 1 ,0 0,84 0,88 0,92 0,96 1,00
R=rlr,
R=r/r,
a) 0)

Puc. 71. a) — pacnpezneneHue MoJHONH CKOPOCTH U TI0 PaguycCy WU AJHMHE KOJblie-
BOT'0 KaHaJa,
0) — mpodunn Ug,Uz , Uy W U TO IIMPHHE KOJBLEBOTO 3a30pa. K= 20,0,

H1=19,65 Ry =n/rn=084; Z=5.

Puc. 79. Cxema pacueTHoil o0nactu
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7=6

Puc. 72. Bropoii kputudeckuii nepexos (nepex kopHeM £ = 39,29). Pacnipene-

JICHWs TAHTCHIMANLHOH U, MPONONBHOH U, , PA/IMATILHON U, W TIOJHOH U CKO-

poct BUHTOBOTO notoka pu K =k /ry =2uyr [(ru,) — pp_; K=39.20



181 Il 18.75 - 25.00 . @
12,50 - 18.75
16 6.250 ~ 12.50
144 — -06.-2-5(? -2-?00
124 -12.50 - -6.250
N I -18.75 - -12.50
N 107 2500 - -18.75 @
1l 8-
N
61
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24
0 T T T T
00 02 04 06 08 10
R=rlr,

Pacnipenenenue uy (R,Z)
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Pacnpenenenue u,(R,Z)
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Pacnpenenenue u, (R, Z)
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Puc. 73. Bropoii kputuueckuii nepexon (3a xopueM pp =39,29). Pacnpeneie-

HUsA TaHTCHIMANBHON 1y, IPOJONBHON U,

, PaIMaNbLHON U, W MOJHON U CKOPO-

cti BuHTOBOrO notoka npu K =k /ry =2uyr, /(ru,) = i, ; K=39.30




R=rir,

Pacnpenenenue u, (R, Z)

20
181 B s 18] M0 - oo
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Puc. 74. Tperuii xputnueckuii nepexoxn (nepen xopueM i3 =58,91). Pacnpene-

JICHWs TAHTCHIHUANBHOM 1y, MPOJONBHON U, , PATHANBHON U, W TIOJHOH U CKO-

pocTu BUHTOBOrO notoka npu K =k/ry =2uyry /(ru,) = p3_; K=58,90




18- H77.50 -- 100.0
[ 55.00 - 77.50
16 32.50 - 55.00
14 Em s
124 -35.00 - -12.50
N Il -57.50 - -35.00
N 10 I -80.00 - -57.50
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00 02 04 06
R=r/r,

Pacnipenencuue uy(R,Z)
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18, I 0.6000 -- 0.8000 187 I 78.75 -- 90.00
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141 E)0.20802??00 141 -gggg - ig.ég
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Puc. 75. Tpernii xpuTnuecknii nepexon (3a kopueM 13 = 58,91). Pacnpenenenus

TaHT€HUUAJIbHOU Ug, MIPOJOJIBHON U, , PAAWAIIBHON U, M TIOJHOW U CKOPOCTH

BUHTOBOrO notoka npn K =k /ry =2uyry ru,) — p3,; K= 58,92




7.46e+00
7.09e+00
6.72e+00
6.34e+00
5.97e+00
5.60e+00
5.23e+00
4.85e+00
4.48e+00
4.11e+00
3.73e+00
3.36e+00
2.99e+00
2.62e+00
2.24e+00
1.87e+00
1.50e+00
1.12e+00
7.51e-01

7.46e+00
7.09e+00
6.72e+00
6.34e+00
5.97e+00
5.60e+00
5.23e+00
4.85e+00
4.48e+00
4.11e+00
3.73e+00
3.36e+00
2.99e+00
2.62e+00
2.24e+00
1.87e+00
1.50e+00
1.12e+00

7.51e-01 j
3.79e-01
Y
0)

Puc. 80. Pe3ynpraThl pacyeTa CKOPOCTHOIO IOJISI IOTOKA BO BXOJHOM 4acTH KOJ-
JIEKTOpa: a) — CKOPOCTHOE TI0JIe B TIOMIEPEYHOM CEUEHHH KOJUIEKTOpa Ha YpPOBHE
MOJBOSIIUX TPYOOIPOBOIOB (B MPaBOM BXOJHOM MAaTPyOKe MOTOK 3aKPY4YeH, B
OCTJILHBIX TPEX — MPSIMOJIMHEHOE JIBM)KEHHE); 0) — parMeHT CKOPOCTHOTO pac-
MPEAENICHUS B BEPTHUKAIBHOM CEUYEHUU KOJUIEKTOPA, COOTBETCTBYIOLIEM CEPEAMHE
IIUPUHBI OMMyCKHOHW IIENTM Ha YPOBHE PACIOJIOKEHHUS BXOIHOTO MaTpyOKa c 3a-
KpYTKOH NOTOKa. TeIIoHoCUTENs — HATPUi




2.83e+02
2.64e+02
2.44e+02
2.24e+02
2.05e+02
1.85e+02
1.66e+02
1.46e+02
1.27e+02
1.07e+02
8.74e+01
6.78e+01
4.83e+01
2.87e+01
9.10e+00
-1.05e+01
-3.01e+01
-4.96e+01
-5.92e+01
-8.88e+01
-1.08e+02
-1.28e+02
-1.48e+02
-1.67e+02
-1.87e+02
-2.06e+02

2.83e+02
2.64e+02
2.44e+02
2.24e+02
2.05e+02
1.85e+02
1.66e+02
1.46e+02
1.27e+02
1.07e+02
8.74e+01
6.78e+01
4.83e+01
2.87e+01
9.10e+00
-1.05e+01
-3.01e+01
-4.96e+01
-5.92e+01
-8.88e+01
-1.08e+02
-1.28e+02
-1.48e+02
-1.67e+02
-1.87e+02
-2.06e+02

Puc. 81. Pacnipenienenuie nons gaBiaeHus: a) — B BEPTUKAJIBHOM CEUE€HUH KOJUIEKTOPA;
0) — B TOPU30HTAJILHOM CEYEHUH IIE€PE]] BXOJAOM B aKTUBHYIO 30HY




2.26e+00
2.14e+00
2.03e+00
1.92e+00
1.81e+00
1.69e+00
1.58e+00
1.47e+00
1.35e+00
1.24e+00
1.13e+00
1.02e+00
9.04e-01
7.91e-01
6.79e-01
5.66e-01
4.53e-01
3.40e-01
2.28e-01
1.15e-01

5.79%e-01
5.50e-01
5.21e-01
4.93e-01
4.64e-01
4.35e-01
4.06e-01
3.77e-01
3.48e-01
3.19e-01
2.90e-01
2.61e-01
2.32e-01
2.03e-01
1.74e-01
1.45e-01
1.16e-01
8.75e-02
5.86e-02

0)

Puc. 83. CkopocTHble pacnpeneneHus Npyu HECTAUOHAPHOM PEXUME U3MEHEHUS
T0JIs1 3aBUXPEHHOCTH Ha BXOJIE B OMYCKHOM Y4acTOK KOJUIEKTOpa: a) - B HUKHEH
(moHHOI) YacTH HAMOPHOTO KOJUIEKTOpa; 0) — B BEpXHEHW 4acTW HAMOPHOTO KOJI-
JIEKTOpPa Iepell BXOAOM B aKTHBHYIO 30HY



