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6816 c)3l In I19053 1.1 d, 135 3> inll00li6i 5N39N61I06 In 1,9053 1.1 e.

36 0d865V3 03 In 6Xl6N050l M3gN6w!ni linülo (16 03MP 3>6 inl6N8Î13lii 03MP0I01

N;?^N6U0 >! UU.jUONO! M39N6NO6 ooinoid i 6' - ?/o ^n^sioiul sN39N6t0tni 6XI8r3.

«N53, o (1it656Nt3 M356 INl56 8P6O156>6 06>0s dl)03 03MPNN, V85Îfioând0-86 IN 1Î60356 P0N05 

56l3ll3 <13). 36 P0316 M6N1Î0N3 13P10> 03, IN inl65iO50> M3gN6rn!ni, V60l050> IN16N8I1316 

^6 O35NP M3^N6lI0 356 s6N(1iNl3 (Io (l0M3^N6tl^316 3 M3NN6Wim

O 03l6^0N6 3P3516 ^6 80<)8t3Nl6 p3I"3M3gN6tlO6 O 00N81ÎWÎ6 M3t6N3l6<6 

f65OM3gN6liO6. 03 81 5N3l65Î3l6l6 P3535N39N61Î06, 06>6 f65OM3gN6liO6 30 Xm 0 81

//, > 1 , ci35 168 IN 6Vld6Nl3, IN PNMNl 53N(1, P5IN V3lO5ll6 5N0>1 N13I 5N35I. VÎN156 0N8l3l6>6 

c>6 6l6M6Nt6 P056, N0M3I N003 P56HN13 P50P5I61311 1650M39N61I06 <127), 8> 3NNM6I 1561 

M613>6 ()6 IIP 3d <^6, 00, s^Il) 81 8386 M6l3i6 ()6 IIP 4f <6(1, vv, l^0, ^5, Im). l^UM35Nl 

d6 3Ü3j6 81 cl6 00MPU8I ON Ps0psl6l31l s6s0M3gN6liO6 6816, ÎN83, f03sl6 M3s6. 36 P0316 

8PUN6 03 3063813 03l6g0N6 - 3 M8l6N3l6>0s l6s0M39N6lÎ06 - 68l6 OON8MUÎ13 p^6p0Ncl6s6Nl 

cjin M613>6, clin 3>I3j6 M613Ü06 8I öin 00MPU8I 3I M6l3>6los ou 3>16 6l6M6Nl6 N6M6I3I1O6. 

0sÎ8l3l6>6 c!jf6M6l0s M316N3I6 3N dis60lÜ pl^6f6s6NlÎ3l6 d6 M39N6li?3s6 <c!is60lil d6 

M39N6lH3s6 U803s3) cÜl6Nl6. /X8116I, >3 1Î6s cjis60ll3 d6 M39N6lH3I^6 U8O3^3 68l6 <100) - 

dnp3 dis60li3 mno^ioi ondului -, >3 nioti6l 6816 <111) - dup3 c>>560li3 cü390N3l6i oubului 

<3 00d3l1 6816 <0001) - d6-3 Iun9ul 3X6i <36X39ONUlui <92, 1271.
I

!

^ig.1.2

IV>39N6li^3563 M3l65i3l6iO5165OM39- 

N61Î06 00568PNNcl6 UNUI P5OO68 00Mpl6X. 

vlN PUN01 d6 V6d656 M3O508O0P1O, 1650- 

5N39N61I85NOI 6816 06> 5N3I dlN6 6XPÜ031 d6 

160513 dO5N6Niil05 <92, 114). 3od 16MP653- 

1053 O5I1ÎC3 <P0NO10> 00516) 0N 005p 1650

> 5N39N61I0 6816 00N8lll0l1 cllN MIOI d05N6NÜ
I
§ M39N61H316 8P0N13N <1>9. 1.2), P3N3 >3

I 8310531Î6. IN ÎN165Î050I O05P0>0Î 6816 0N

N05N35 103516 5N356 d6 MIOI 05I8l3l6, 0356 

N0 ooinoic! 00 ö05N6Nii>6. In 3d86Nl3 0N01 

03MP 5N39N61ÎO 6X165105, 05I6N13563 d05N6-
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milos 6816 dif65Î13, 38lf6> 03 Io 3O83Md>O O05PO> 3P356 c>65O39O6lH3l. Io 956^6013 unui 

03MP M3906I10, P6561Ü clomeoiilos Î006P 83 86 MI816, 135 dOM6Mil6 0356 30 o cli560lÎ6 

f3VO53di>3 c>6 M3906lir356 080353 05680. /<06813 05681656 6816 56V658lbi>3 31313 timp 031 

oâmpol 5350306 5010, >35 cl303 86 8OP515O3 oâmpol 6X165105, M3g06li^3563 9>0b3>3 3 

683OlÎ0Oo!oi 56^6V1O6 00>3 lv. P051ÎOO63 3 dio 005^)3 956^601313 M fi9- 1.3.3). ?6O15O 

O3MPO51 5031 1016086 sio 56910063 d 3 005^6! ^ÎO f>9. 1.3.3) 81103513 86 O05OPÜO3.

î^ig. 1.3

lO 1Î60356 5010 0518l3> 3> 80d8l30l61 6X1813 16081001 81 clÎ8>0O35i, 6XÎ8t3 i5OPO5il31î, P53l 8Î 

ÎMP65f60ti00Î. ?6O15O O3MPO5Ü6 6Î0 3063813 ^003, P65656>6 005O6M0>M, 5OI8O3Oc>O-86, 86 

I"!OV6816 ' 5^6 3068563. kxÎ8l3 O 6065916 <16 ÎO5653O1ÎOO6 10556 P65656>6 (jO5O6Oio>O1 81 O 

«181003116 830 0 15001,653 ?0 105503 5^6 9530016 5>6 15OP05il3l6. k^656l6>6 dO5O6Oioloi 53M3O6 

blOO3l l3O93 O 38ll6l cl6 IMP65f60fl006 31313 1Î5OP 031 Oâmpol OO d6p3?68l6 3OO5OÎ16 

V3l05I. V303 IO16O8I13163 OZMPoloî 6X165Î05 056816 ÎO O0O1ÎOO356, >3 OO M0M6O1 cl3l 

P65616>6 86 d68p5lO^6 l)5O8O. l)60I, MI803563 P656l6>oi cj05O6OÎolo> 00 6816 IÎ03, 383 0050 

653 ÎO15-OO 0518t3l P651601, 01 86 501803 Io 83>1O51, 135 5O39O6tH3lÎ3 86 5O0cjjfio3 00 

>01608113163 OZMPOloi 5O39O6tÎ0 O0Of055O cl6l3lioloi 56P56^6O131 >3 80353 5O35Î13.

1^60150 035OP05I cl68lol d6 1016086 lp05llOO63 O 3 OO5d6Î), 3l000Î 030(1 101Î P6561Ü d6 

c>05O6Oii 8-30 5O0difi03l, 6X1813 0518l3l6 0356 30 dÎ560liil6 >05 c>6 5O39O6îi^356 080353 dif65lt6 

c>6 c>I560tÎ3 oâiopoloi 103906110 6X165105. L568030d 10 00O1Î0O356 oâiopo!, 5O39O61H3563 

056856 HO, (16035606 "5O39O6î«k 3505010«" 86 50t680 O0Ot«OO(^ ik^53 83>5O5j) ?O 03kOpot ÎO56O8.

kîX065i6Ot3 35353 03 V/3tO3563 5039516 51^3511 (16 83 50(3 516 66PIO(l6 (0!3 5ÎV 2>3d

(16 5>6f05îO3lH>6 6>385«06 81 p>385lO6 3>6 5656>6I 0518131,06 8« (>6 3>56 "(>0f6056" 3>6 O518î3lo!oi, 
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alunei eand ele nu afeetea^s o porliune mare clin volumul loial al 8ub8tantei ferom99neti- 

ee. ^oiu8i, anumite modificări 8tructurale în con8lilu1ia 8ud8lanl6i pot duce 13 modificari 

toarte puternice 3le mărimii 8i cbiar >3 di8paritia completa 3 ma9N6ti^3rii, 83u, 

dimpotrivă, pot duce la apariția M3gneîir3ni. Ve exemplu, >3 aliaje, daca 86 modifica 

di8punerea atomilor diferitelor componente în nodurile rețelei cri8taline, ma9N6tnar63 de 

89tur3tie 86 poate modifica în limite foarte l35gi Ltarea de 89turatie mapnetica poate fi 

di8tru8Z 8i Piî^ i probei feromapnetice P68te puric:. : - ,ro 6816 774O o la

58, 372° L IZ 5i! > î 3 >° O (3> u 141,

Ourbele din fjpsrra l 3. obținute plecând de la starea de material nemapneti^at, 86 

NUM680 curbe de prima mapnrni^am. vupa ce 3 3 obtinut curba (le prima magneti^are, 

modificând oos68oun?^ro( 86 poale okpne ciclul cle lii8tes68i8 6l/7) 8au cel s-elenro^ 

Ia n^39N6il?_atj6 '3i9î -4). 5>e remarca mărimile: încîucria iua^nsnîca renianenra

H - s 1 ^^0 - /^0 . ^0 ?' câmpul cosmiliv - /7 bsu /7^ - /7 1 ^-0

5ig.1.4

Vir, punolul rle ve­

rlern al tosmei ciclului 3e 

^l8rere^i8, marenalele 86 

împart in materiale M39N6- 

tic niO! tti^. l.5 curba N 

8i materiale ma9neric clure 

1ourd3 2). l^l3r6ri3>6le 

M39N6I10 dure 3u eiolul cle 

bi8rereri8 lei, re8peoîiv 

câmp coeroiriv mere, fiind 

folo8ite la con8tructia 

M39nerilor permenenri 

lv. par. 1.2).

vaca 86 con8idera mai multe valori extreme ale inten8it3tii câmpului mapnetic

i obrio diferite cicluri de bî8tere?.i8. vurba c?;re 86 omine prin

unirea pune telo« de inmaroere aie diferitelor cicluri de nimeresc ce nurne8te curba de 

maonetirare: ea diferă relativ puțin de curba de prima mapnernare 8, 86 determina pe
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63>6 6XP6s>M6sll3l3, 1lM^ cjjf6s«t3 (16 >8 M3l6sI3t >3 M3l6sI3l.

^ig.1.5 ^19.1.6

^oniusi63 eielul d6 ^181656^18 oupsil783 m 63c!s3siul cloi <fig. 1.6 LU5d3 1) 6U5d3 

d6 clemZg^eîi^Zse - ps6oum 8> ^6p6nd6M3 psodu8u>ui t /7 ) cl6 mduoli3 m^gnetiea

leusds 2) 8UM 03^36161181101 ÎMP0113M6 3>6 M39116liloi P61M3H6MÎ. V3>03s63 M3XIM3 

^>msx b6 HUM6816 6H619Î6 8p60i1i03 M3xis^i3 83U oifi3 <mdi06) d6 03lil3l6.

f^6MlU 031301611^3163 00MP01131Ü M3l61!3lului 161OM391161IO 1I6lil3I31 86 imioc^o 

c!if6iil6 lipuii cl6 P6im63dili13li.

^611N63bllil3l63 s6l3tlV3 l114I 6Os68PUs1^aiO3s6 UslUI puncl c!e fusieîios13^6 P6 

6Usd3 cle M39s16îir3s6 lf>9. 1.7j 86 ö6fM68l6 ou ^6>3îl3 l1 15) 8I 6816 P^OPOMOs13la 

1s—0 6ON813M3 c!6 8O3sZ ou l3s196M3 Us19^iului <7 l3ou1 c>6 ds63pl3 Of' eu 3d- 

80Î83.

-7, -- /c_ L7 <1.15)
/^0

^6sM63diIll3l63 s6>3llV3 6816 s6V6s8ldil3 6U n, pl603I7cj cl6 l3 o V3>O3s6 s16^ul3 Os>9M6 

<V. p6sM63dÜil3l63 I^i1Î3l3, s6>. 1.16), 1s603^t1 ps>Ms-UI3 M3XÎM 81 1l^cl6 8ps6 1 3lUs>0I 63^c1 

/7 oo .

^6sM63diIll3l63 s6!3llV3ll7 0^191516, I7UMÎ13 p6sM63dllil3l6 isil1l3l3 ^1141, 86 (j6sM68l6 

OU s6>3ll3

r§ <7g . <116)

^6MsU M3l6sI3l6 OU M39l76lir3ll6 p6sM3s16I7l3 <M39^6ll p6sMLM6Mi) >6963 >6931UsÜ 

86 P0316 80516
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* -»0 -

/ -^ />,7^

«1 171

Usicle 8-3 N0t3l ou //^ P6^m63kî!il3î63 3d80lM3 3

M3g^6lu!ui p65M35l6^1. V6O35666 6 ^() <

t6sM6l^u! LOs68PUs1^31Os M3^^6ti^3Utti ()6sM336M6 6816 

mduetl3 M3gs16lie3 s6M35165iî3 - />0 U^M3I^6,

p6sl1sU M3gs16ll p65M3s16siri 86 PO3l6 dskmi O p6sM63dlÜ-

^'9 18

8ps6 c!6086dis6 ^6 M3l6si3l6>6 fJsJ M3gs16li^3li6 p6l^M3N6MJ, un^6 6 / l/^o , 
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cel3li3 cie clefinilie peMcu 6onlin6 un tecmen i ) ee ci6pincie cie M3gn6lir3li3 

P65M3N6M3. ^inânci 863M3 ca puneîul cie fcineli0N356 gl UNUI sN3gN6l P65M3N6N1 6816 IN 

03cic3nciI cioi 3l eiolcilui ci6 iii8l656H8 Mg. 1.8.3) c6ruH3 63 //^ > 0 . l)363 86 6UN03816 

eielu! ci6 lVi8l656ri8 penîcu m3l6N3ici! ciin 6356 6816 60nl66lion3l 5N3gn6lci! P65M3N6N1, 86 

P0316 ci6l65min3, PUN61 60 P0N61, g53fi60l 1on6li6i - 6) - <//) Mg 1.8.3), I35 clin

366813, 6ONl05M 5613061 <1.18), 86 ci6cici66 /7,0 ve 6X65NP>0, pnn 6X16N8I3

oocOei cie cieniZoneii-303 ,1 551 pentco /X!_^iO0 13/5 32 odOno oiolot cie 0i87O56^i5^ 

3p5NXI5N3kiv, !35 300! 00^)3 //, / !>/) <fig. 1 .8.0). V3lO3563 IO online 16 --0. 13 ^0)

penl5o '^6 o55«ne ciececn!!N3nci ciesivcNJ IN 05igine 3 fonotie« 16 - 6,? - 1/3) .

vin 5el3llie <117, 1 !8i. O65N5O 03?.0> !0 0356 l6s5N6N0l ,7. 68t6 N6q1il3bio

03 /V - 1 . în 30638l3 8iw3ti6 t/^0 - 0),

ocicd3 cie ciemegnelirece nelini3c3 1 lkig. 1.9) 6816 

in>06u«r3 6U cic63pl3 2, 0356 356 P3N13 <p , uncie 

n <p - . ' > > 9i

V363 6U5d3 cl6 ci65N30N6lir356 1 86 3p50xiM63^3 

00 sl563pt8 3, ci6 p3Nt3 q/ Ice!. 1.^0).

5N39N6lir3li3 I6mpoc353 nci 6816 N6glij3l3, ci35 86 

3P5OXicN63^3 //, p OON8t.

k"'9 1 9

. ts q>" --

S, 

6, / /^a p

s,

^0 ^ ->

11 20>

0661, lN3gN6li23N3 l6MPOs353 cilN NI3gN6tcil P655N3N6N1 P0316 ti N6gIÎ13l3 NUM3I ci303 86 

3cimil6 3P5OXÎM31Î3

<p -- ^.y <p" - /c/'.' . <121>

68t6 !Nt6s683Nt (l6 p560i^3t 03 ^6Nl5O sN395!6tl ft6ssN3N6NN P6 03^3 (i6 p3sN3NtO.3 - 356 i^O 

ex. )-0356 poc 3V63 OO5t)3 cie ciLsN3gN6ti^356 P536tio o ci563p13 53P0HU! 6 /
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6816 3P50XI5N31ÎV 6g3> 00 - IN150(1UO6563 N0lÎ0NÎi (16 p65M63blIll3l6 56i3llV3 >3

M3gN6î> P65M3N6N1Î, P6 t)323 56I31Î6I <1.18), 86 d0V6(l68l6 0 0P653^I0N6 Ulll3, (16035606 

plin M35Î5N63 d6 03l00l 38ll6l INl50d083 86 1iN6 863M3 ÎN mod 00NV6N3bi! cl6 N6>ini35il3l63 

O05d6I d6 d65N3gN6ll2356 lv. 03P. 3, 4).

^65M63bi1il3l63 56V658lbil3 124, 86, 1141 86 d6llN68l6 38ll6>: P5680P0N6M 63 

M3l6N3!uI f650M3gN6lÎ6 356 o 81356 d6 M3gN6li2356 dif65l13 d6 2650, d6 6X6MpIu 663 

00568P0N2310356 P0ii6l0i0i ? 5,9658 : . r 0^

l-ig. 1.10 ^9.1.11

P53O1ÎO 56V658«dil3, 6816 0353016512313 06

1 . ^8' <1.221

^>363 86 863^6 63Mpul 00 0 V3I0356 MI63 8I 3P0I 86 5N356816 din N0U 00 ,

86 d680N6 UN Mi6 6I0lu cl6 klI8l6l6ri8, 1O3ll6 MgU8l, 0356 86 P03t6 3p50XiM3 OU 86gM6MuI 
^6 (1563P1S ^063813 l53N8f05M356,

p61M63bMl3t63 M3gN6l>63 56V658idÜ3

- 0

I_3 UN M3gN6l P65M3N6M M3gN6lir3l 8I 3P0I 8608 d6 8Ud polii 6l66ls0M3gN6l0l0I 6356 3 

P50(l08 03MPUI cl6 M3gN6lir356, P0N6WI (16 10061100356 6OdO353 P6 605^3 d6 cl6M3gN6ti 

2356 <f>9. 1.11) ÎN55-O P02i1î6 6356Î3 Ii 60568p0Nll6 0 indU6li6 M3gN6lÎ63 M3> 5NÎ63 tl663t

8, , cl6 6X6mo!u Is^ l < 6, 1 . ^O2in<r ounolului 63530t65>23t3 cl6 03MVU>

cl6M3gN6li7.3M l-^1 , (1310531 P0IÜ05 M3g06l0t0i P655N3N6515, 6816 în f0N6lÎ6 06 1055513

5N3gN6l0l0I P655N35N^N1 8« (16 6Î560Î10! 6X165,05 3668l0,3. 0803 POlÜ M3()N6l'!?'6Î 
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permanem 86 8005l0i500it63^3 5N395i6lio <oo oo M3l65ia! cl6 p65M63di!il3l6 1o35t6 M356), 

P53O1ÎO - 0 8i 86 03506596 06503 ö 00 OO5d3 /2, H . 0663 36005!

Mtl6p35l63^3 8OO5lO15OOil3563, 86 P35OO596 005^3 3 , 0d1iO35ic!o-86 38116! OÎOlo!

/) 3 , 1O35l6 ÎO9O8I ^5301,0, 30681 OÎOiO 1519081 P0316 fi 3P50XIM31 00

86gM6Mo! d6 c!563pl3 i(^563pt3 (16 56V6OÎ56), 0856 V3 3V63 O06lioi66lo! O5I9llIO!35

P50P051Î05I3I 00 p65M63diIil3l63 56V658idÜ3 l24j. so figO53 1.11 6816 P56^65I131 051 6X6Mp!o 

P6O15O OO5d3 /5^16) . ^65M63dî!îl2l63 56V658ldll3 P0316 1l I0>08i13 M3I 3!68 >3 3P560Î6563 

8l3dili131ü M3906lil05 P65M35I6511Î. Lo 031 86 3P5OPÎ6 d6 V3>03563 1, 00 3131

M3g06l0l 6816 M31 8l3bll' l3 O V35131I6 <1313 3 151165181131» 03MP0l01 M39O6IIO, V35Î3113 

151(1001161 M395I6I106 6816 M31 56(1o83 d303 //,bv 6816 M31 MIO.

1.2.

1s1 06>6 06 O5M6323 86 1306 0 1560656 1(1 56VÎ813 3 p5ÎOOÎP3>6lO5 1ÎPO5i d6 M3165Î3>6 

^)6M5O M3gI36ll P65M3516511Î, d6 13^5103116 151165513 830 6X165513, 1510102351(1 81 031690513 

^)3M3MO5ll05 5356, 0356 P5I51 PO165511O3 d6rV0ll356 OlllMÜ 35,1 3 005,(^08 >3 56V1g053563 

p50<l00li6i M <1OM651IO. 0^313 00 5IOÜ6 M3165I3>6 056316, P353M615» 8-30 1md003l31l1 

^8P6O13OU!08 l21 , 1 00, 1 27, 1 33, 1 341. /^8116>, 3ri 86 P5odoo M3165Î3>6 oo 03MP OO65OMV 

> 3200 k-^/m, I35 0,153 d6 03Ü1316 > 360 I<3/m^. V351613163 cj6

M3165I3>6 P65I15O M3g5I6l> P65M35I6511Î 6816 cl6086d<1 d6 Kog3l3 8I 86 6Xll5I(l6 M6560, 135 

cl65IOMI5I>6 105 00M650I3>6 - >3 OOMPOHlÜ 103516 3P50P1316 830 0^135 id6MlO6 - 8001 dll65ll6, 

M 10001Î6 d6 1i5M3 p5OdOO31O356.

S. /14SA/76// ^65/77357657// l/6 k//) S/575 8/ S/57/OO. ^Il3j6>6 P6 K3^3 d6 1,65, 3!OMIOIO 81 

5II0kl6l 86 P011mp35ll M <10O3 Z5OP6 M35O P51M3 - 1353 OOMMOl d6 00b3l1, 5IOMÎ13 3l51I l830 

5I13I) 81 3 <1003 - 00 O05NÎ51O1 <16 00d3l1, 5IOM113 3I51IO0 <830 5II3>00 051 005II3I). ^/!3g5I6lH (16 

30681 1lp, ÎMP56O5I3 00 061 P6 t)3^3 (16 P3M3O1O51 5356, ^0MM3 03l6g05«0 P13l3 M05I<1i3l3 

cl6 M3g5I6ll P65M35I65I1Î l211. ^I«3j6l6 3>5li 81 3>5liO0 30 8l3dllil3l6 56>31IV dO5l3 >3 V3513lii cl6 

16MP6531U53, >3 ?00051, >3 Vld53lii 81 O3MPO5Î c!6M395I6lH35Il6. O6r3V351l3jol P5I5IO1P3I 3>

6 4 27 c 7
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3Q68l0s 3>i3)6 0051813 10 f53gl!il3t63 >05, ps6>00s30c)0-86 50603010 d68lu! ^6 9^60. ^6 >30g3 

6l6s06M6>6 l)6 1)3^3 l^6, -XI, f^i, Lo), 6X1813 81 6>6M606t6 0356, ?0 psOPOMi d>06 cj6l6550103- 

16 8001 l3V053dll6, ?Md003l^l!U0 0p516l3tll6 3Ü3^0i0i. V35Î613163 5^6 5035051^!^ ^!)U00l6

P00 1050356 6816 M356, (135, ?0 0l11500l 1Î50P, PO0c>6563 M6906pl0s oblMUli P5Î0 8101651^356 

056816. -X063813 86 ^31056323 06510161 (^6 3 0d006 kO^MO 56>3liv 00MpIl03î6, 0356 8001 M3I 

cüfieil c)6 5631^31 P00 1050356, P560050 8I l60cÜ0l61 d6 3 3V63 00 0008050 5010 ^6 503165I3>. 

>0 I3d6l0> 1.1 8001 P5626M3W 03 10t6518lici 503I 150P0513016 P60150 006>6 3ll3^6 3l0I 81 

3l0100 d6 P505l00li6 I0c1ig603 830 6X16503 l?1, 24, 133j.

^3d6>0l 1.1. !Vl3g06li d6 lip 3>0Î 81 3l0I00

! V651UMÎ563
I^5oc!0cglo5 lsicluctig 

56M35I65I13

III

Lämpul 
co65ciliv 

8os 
lk/X/mI

Off3 6 6 
cä3ts

lK3/s7?I

L006

i°ci

V6N8Î 
t3t6

9
Ig/cm^I

-Xl5iico 50/6 kl-m3g. 8uc. 1,26 56 50 850 7,2

/XInico 28/10 kl-msg. 8uc. 0,8 100 28 870 7,3

-Xl5lico kl-msg. 8uc. 1,35 58 61 850 7,2

-Xlnieo 750 8uc. 1,3-1,34 55,7-63,7 55,7 63,7 870 7,2

/XIsiieo 1500L lO^k 8uc. 0,7-0,8 115,5-127 27,9-33,4 880 7,3

/XIsiico 1500 ief»k 8uc. 1,0-1,1 115,5-127 55,7-71,6 880 7,3

-Xlnico 56/6 8m1S5OM Otuj 1,3 56 56 850 7,2

/Xlliico 56/7 8iril65om Lluj 1,22 65 56 850 7,2

-Xlmco 35/5 8ÎN165OM Ouj 1,18 48 35 850 7,2

10^10 K 35 15 Uk188 0,8 87 35,2 870 7,3

10^0 K 25 8/X 1)888 1,28 62 66,3 850 7,2

/Xlcomsx!I Inglis 1,3 46,2 43 840 7,35

/Xlcomsx III -Xfiglia 1,26 51,7 43 860 7,35

/Xlcomsx IV Inglis 1,15 59,7 35,8 860 7,35

-Xlmoo 8 80/X 0,8 111 31,8 845 7,25

VÎ0 503563 V3061316 c>6 3>I3j6 c>6 1lp 3>0I 8I 3I0I00 P50(l086, ?0 flg053 1.12 8001 P56r60l3l6 

0U5d6>6 ^6 cl6M3906lir356 l3 80353 3>6 0005 M3l6513l6 Ulilir3l6 t133I <V. 03p.4, 5).
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^9-1.12

/). /-s^ c/e ^^imeie aliaje ca^e eoolm melale

lumile pamäMuci c9cs eu pcopu6l3li speeifiee m9906ploc p6sM9060li, au fo8l 

oblmMe pe dara de 99c!olioiu - fiel 8i 99c!olioiu - eodalt l211. /Xpoi 8 au sealiral eompu8i 

- Lo luude pfl V - ilciu, 8m - 8amauu, Le - eociu, !_a - laMau, - ueodim, - 

pM86odim, 6c! - oadolimu, ^d - wcdiu, vv cIv8f"O8iu, ' ecdiu), s68pecliv 9M68weuu 

c!e pamâMuci c9ce, euuo8eule 8ud cjeuumice9 de mi8dmel9l Iu coucütii k9vos9dile 

de pcep9c9ce 8i M99ne1ir9ce, 86 pol odlioo eucdo c!6 di8l6c6ri8 9pco9p6 c6cl9O9ul9c6, cu 
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m6oo1l3 5950306018 3fl503si9 693i3 00 069 66 83105369. Oo!o 5O3Î 50351 V3iO5l gib oämpului 

00650r1iv 81 orfsoi ,66 03lii3l0 o'ol!O5îl9 5)303 in l-n^om np^sîin M3czo6vîo5 06 1)3?_3 5j6 

si35ri3ON) ^2! 2 3>o - 8-3 -.oM'-o^cN ')--

^0^1 " ^,2 lv^ / 'N 8! 0 OM'8 6o 03Ü1319 P0816 360 K3 /' 57^. Oio V35i6l.3l03 i03-^6 M356 

66 00MP08I 593li^3li ^6 6'81109 6oo3 950s)6. 61) 5O3gO6lr 66 6s) 88 - Oo, 62) 503906II 66 

6p 88 8o - 3

6 t . iV^Z^OOP! 6 9 ro s)5Op6ol3 0 0356 V3O3^3 O0OLi6853p^ > /Olî3.

l53l35O6O16>6 00I5OÎ06 8! lOîlOÎOO, 95360I 66 M35OO1I56 i§6 o66m P35licul6 6o ; />0-0 (^l36u! 

66 O0MO3Otl73M olo. !o ro66kll 12 8O.Ot 0s6?.60l3l6 p5005Î6î3tl 66 63^3, 135 10 fi0O53 1.13 

0U566>6 66 66M39061H356 P6O15U 05)6^6 L0m6i03lii - Lo s21, 1341.

^366lul 1.2. 00MPU8Î ?5î Oo

L0MPU8UI Io6ucti3 
56M306018 

ll"!

Lämpul 
co65oitiv

Lifsg 6e 
03>îl3î6 

lkä^i

8uoewl 
OU5I6 

l°c>

^^0,53660 4/00h 0,65 520 84,8 750

0,78 528 107,2 720

^^0.6bOVo,3bOO^ 0,76 592 114,4 690

0,82 608 128 720

ZmOo^ 0,92 736 168 750

888 190 l8m,Oo) 0,89 670 154 720

l366>ul 1.3. 00MPU8I - k^6 - 8 8iol65ir3li

Oompu8ul >060063 
56M3O6O13

6, lH

Lämp 
OO65OÎ1ÎV

Oit53 66 
03>jl3l6

8000I 
L006 

"0 l°ci

l^6^86,^8g 1,23 260 290 585

^^15^60 9O0O11776g 1,23 800 290 671

15^60,gOOo 2)77^8 1,21 820 260 740
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l)2. s^3Z06M 66 

Ofl 33 - 36 - 3 8061 66 

6MZ 016: - - -- -- 

O6O6!6i^ 6^ 0 ^01613^ 

8OP65I0356 O6!O5 6ö 1ÎP 

33 - Lo. <6 t3d6!u! 1.3 

8i fioii^-- '' 8>!M

s656^66wi6

66 63^3, 568V6OOV

ooi^6lo 06 OOlO3^sI66

^356 P6M5O 006>6 00M- 

biO3lH 33 - 36 - 6 !21 !.

6. /1/^6 k/^>oo c/6

L3l6go6il6 66 M3g06li P65M30601Î P5626O1316 5031 808 30 P0O66563 OOV358Î10356 Io 

P5o6oo1l3 M0O6Î3!3 66 Profil. 36 >30g3 3668163, ?083, 6X1813 o V35161316 1o35l6 M356 66 

3>16 1ip06 ps6^60l6 Io 6lV6s86 3pIl03lil. Vio1s6 306816 3>I3j6 86 3MIM680I

3ig.1.13

3lg. 1.14

c1. IV>3g06lii P6 

b3^3 66 1i6s - OI^OM - 

00d3ll, 3 03^0^ 6>3dO- 

^3^6 PI^IO 10^03^6 3 1081 

80g6s3l3 66 l<306l<0 8I 

ool3bo53lo6i m 1972, 

1iio6 6601 66 6313 s6>3liv 

5606013. ^V3M3joI I05 

P5MOIP3I, OOMP3531ÎV 00 

5O3gO6lli 66 1ip 3!oioo, 

000813 IO l3p1ol 03 

5O3jO5il3l63 OOMPOHll- 

Ü05 8001 6OOIÜ6, 0165106 

381161 PO8idÜil3l63 P56- 

IOO535Ü M6030Î06 M3Î
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080356, 10 timp 06 p5I00IP3l6l6 03530l65I8ll0i 5039061,06 8001 O050P3536Ü6. V3>05Ü6 66 V35f 

3l6 P35350 615ÜO5 5039061,0« P56260l3li M Ü16531053 66 8P6013Ü1316 l 8001:

- 1,56 s, - 82 K/X/5N, -- 76 ou P560Î23563 03 O6lo 156«

50351501 00 8001 P5626016 l3 3066381 O050P02Î1I6, oi >3 35068160051 6il65il6.

02. ^65ll6l6 8001 O050P08I 06 0001Î0 (IVI, ^6, 0), 0066 !VI P0316 li 83, 85 830 86 81

30 0 10600116 5650306013 8« O Oll53 66 03>ll3l6 56i3tlV 5010«.

03 lVl3gU6lii 66 1ip 00P50 0io1l6!-ti65 8« 0UP5U Uio66l-ood3l1 30 p50p5Î6l31i 

5039061Î06 503« M066816 66031 061 66 1ÎP0I 3151100, 635 30 0 6003 6U0libl1ll3l6.

o4. IVI39061Ü 66 1ip fi65 00d3l1-V3036i0 lviO3Ü0V) 30 60511316 81 f53gilil3l6 50351.

o5. IVl3906lli 66 1lp 00b3H-3>0MMiu lM3>03ll0V> 30 P50P5Î6131Î 503906I106 5031 5360-

86, 635 PO1 li p56>UO53li, ?0 06>6 503i 500>16 03205i, P5Î0 1O5j356.

06. 1Vl3906liî P6 6323 66 5030930-310501010, 503519351-6,85001, fi65-p3l36i0, pl3lÎ03- 

1Î65, pl3li03 0063l1, 305-OO6sH, P5600M 8Î 3>16 OO506Î03lii, 30 0liIîr35Î 568153086.

1. 3. 00^!8Ivk^III 8«IVI^IV
81 8^-X81l_^^k^ I^^6^IkIIl_0N

S. O350P0I 0606835 //g P60150 3 M3906lir3 00 M39061 >3 8310531Î6

^816 66P606601 66 105503 Oloiului 66 6Î81656H8. ^8lf6>, 13 503l65Î3l6l6 00 00 0I0<0 M3I 

1s1908l, 660! 00 O350P 00650iliv ^1^1 56608, 86 5600503063 l24, 1001 00 O350P

M3906lir30l 66 14 - 5) //01^1 ^'9 1.1 5.3), 135 l3 M3l65i3i6>6 00 O350P O065Oi1iv 503I 50356, 

66l2-3)^ M9. 1.15.6).

63 503906IÜ 30ir0l50pi, oiolui 66 6Î8l656ri8 66PI066 66 porilis 50390610101 m O350P01 

503906112301, 6601 81 6816 66P606601 66 3063813. 8620ll3l0l 0611001 P51015 0

M3906li2356 0056013 6816 PU1650I0 I0fl060l3l l1 1 66 6V60lU3l6>6 060500960,131« P3532Î16

3l6 503906l0l0I <I00!02I00i 00 6ÎV6586 Î50P05I131Î, 90>05Î 66 365, 0,06,105, 830 O53P3105I 3>6 

503906l0l0I 610.).

00 503165,3! 5039061,231 8, 3P0I 8008 6,0 0,500,10! Î0 0356 3 1081 ,0150608 P60150 

5039061,2356 86 Sf>3 ?0 P50P5I0! 830 O350P 665039061,2301, P00O10> 66 fU00lÎ00356 

00605306 P6 00563 66 665039061,2356 63105,13 6f60l0>0Î 665039061,2301 3> P0ÜI05
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MZgNLtului. Voo3 MON13562 3008t0Î3 IN oisooitol cl6 l^oso, ponoto! (16 1onoti0N356 86 

d6sil3863?3 P6 (I563flt3 si(' 56V6NÎ56 iv kig. 1.11), I33ueN3 M3^^orio3 81 6N659I3 8060lsi03

^9-1.15

1ünc1 M3i miei cl603t In O3^ol In 0356 m39N6ti^3563 86 563>i^63r3 di560l In oi5ooitol d6 Ioo5o. 

Vin 30681 motiv, 86 56OOM3Nda 03 M39N6tH3563 83 fi6 oltim3 OP653tl6I 38OP53 M39N6toIoi 

M0Nt3t In o>5ooitol 830 c!6 >0050, M3I 3<68 I3 M39N6tii 0356 30 o p65M63biiit3t6 56V658ldii3 

86N8KÜ M3i M356 03 1 . ?6 >3N93 3068t 38p60t, 6Xi8t3 8i M0tiV6 I693t6 (t6 diliOOltSti >3 

MONt356, 0356 56OOM3N(l3 M39N6ti?3563 N0M3I (jop3 386^3563 M39N6toIoi ?N POHtl3 83 

tiN3>3 <3p35iti3 1O5t6<O5 0356 M956ON63^3 M0Nt3563, 3t5396563 PÜitO5Ü 830 3 OO5PO5ÜO5 Mioi 

tllN M3t65I3>6 t65OM39N6tlO6 3t>3t6 P6 M383 ^6 iOO5O 6t0.). l_3 M39N6tÜ 13 0356, (jlN 

3N0Mlt6 MOtlV6, 86 IMP0N6 M39N6tI^3563 ?N 6Xt65IO5Ol 0i500lt0l0I tl6 >0050 8> 30 O 

p65M63bMt3t6 56V658idi>3 86N8ldi! M3I M356 03 1, P6M5O 3 6Vlt3 (j6M39N6tH3563 

P5ONOM313 86 56OOM3Nci3 8OO5tOI5OOit3563 P0ÜI05 M39N6toioi 00 0 >3OO3t3 ci6 ti65 M03>6, 

?N3iNt6 ^6 3-1 8003t6 cl6 80t) POlÜ 0i500it0>0i 0356 1-3 M39N6ti^3t. /^POi, 3t0N0i 03Nll1 3P356 

N6068It3t63 M^6p35t35Ü 3068t6I3, OP653tl3 86 V3 6X6C0t3 P5IN 8MO<9656 81 NO P5IN 1560356, 

cl0p3 06 M39N6t0l 3 tO8t MONt3t ?N 0I500it0i ^6 >0050. In(j6p35t3563 PI686I l^6 

8OO5tOi5OOit356 P5in 1560356 00Ndl006 <3 80^iM3t)3563 t5386Oloi p56l656Nti3< tt6 1N0^i(l656 3> 

Hoxoloi M39N6tiO <t53860l 00 56loot3Nt3 mio3) 8i 3p35iti3 0N05 lti560tii noi 3,6 1iniiio5 ci6 

03MP M39N61I0, 0356 POt 00N(t006 >3 O NOO3 O5I6Nt356 lN6(jO5it3) 3 M39N6ti^35Ü 

cjom6n»io5, c!il65it3 cl6 063 initi3>3.
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06 569g66l 0956 NU 6816 6199661,291 19 89lO59l«6 956 0 666(9,6 8p60Î1i03 619, (6,03

8Î 6816 569, PUN6 8t9d>! >3 30liU669 O96^PO(Î!05 l^65N9gN6tH9M6. 1)60!, >68t9l9t,3 (^6

(639661,29(0 ti'O^uO 83 0 !.'6 0356p

956Slt 0O5ec1

^>9.1.16

I6t068, OOlO8PO623tO( 006066 t, 3t ^06t(0 

9669819 68t6 (16 (69(6 I16P0(19619 foiO8l569 

PI686>0( P0>9(6 (§6 10(566 8! 5Ü(6668I06> 3- 

(l60V9t6, 6956 89 (6,080(626 51,8065819 8Î 83 

(Ü(jj626 00560t O9(6POlI ^6 (69966tl23, 0 - ! 

P(9O1,O9 (699661,23(Ü 8061 006080016 l05 

M9>6 PÎ686I05 P0>9(6 8, PO2iliO63563 1o5 

0056013, 0956 83 98IgO56 0516619569 560- 

(66616>0( M9g06ll06 ?6 di(60ll9 5105,13 8, 60 

0 051661956 ^1901103. «6 figO59 1.16 8061 I 

10815916 00I6p959liv 0916V9 09206 5l6 M3g 

6611236 0056016, 568P601ÎV 9568116 I24I' 

P1686I6 P0601916 8061 M9g66lÜ 06 l56bo 

1680 569966ll29li, 06>6 8156p1o ^19805916 

8061 51Î6 1Î65 560916 P6615O (1156011069569 

flOXOlOI M9g66li0, Î95 06>6 cloblo 1l98O59l6 

8061 PI686 5l6 8081Î6656 006f60ll069l6 5Ü6 

569165191 66569g66l«0. k8l6 6Vi(j66l I9p1ol 

03 f0l08I569 9 06l0I98I 8I816M 5^6 569Z66- 

1,2956 P66150 105566 clil65ll6 5^6 M9g66l, 

00651006, 16 g66659l, >9 569966112351 1600- 

56016.

16 0669 06 P51V6816 560(1ol 16 0956 86

5691,26923 09MP0l 5699661Î0 I0>08i1 >9 569966li2956, 6XÎ813 M9i M0ll6 V95i96l6. VÎ6156 

9068169 86 9561616801

91. 1VI99661Î29569 OO 5699661« P655696661Î 956 9V96l9joI 16516966^66161 1913 ^6 0 

80583 5l6 66659Î6 6X165ÎO953 8i 0 ?6l56l>6656 8I56P>3. Oo 90681 1ip 5l6 i68l9>9lii, ?683, 60 86 

V05 P0169 5699661129 >9 89lO59ll6 (16091 569l6519l6 06 90 06 0956p O065OÎ1ÎV 56>91IV 5610, 16 

9666591 80d 240 ><^/56. t_il659lO59 d6 8p60i9Ül9l6 P5621613 81 Î68l9l9lii 5691 d6086dil6, Î6 

0956 86 P0916 0d1l66 0956p 5691 161668, 0056 95 kl V9>051 d6 800 I<^/56 l100I.
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32. !V)3906l!23(03 eu 8o!eooid 68l6 1o3(1e d68 Îoî3loit3, 38!9653od o si(oduol!vtt3l6 

^0. ^eott'u e^'Ulije oe>8uuite 8e Ulîii/8!88O 8Oi.:-îOt/.î 0!08i0î, «35 3(0001 030'1 8 30 

OlâO68356 035OPU5I (>0 503906(12356 tOZ^O 5030 !O32U! 0005 0139061« P6 5323 d6 p3(O3OsU(« 

5356) 86 6lj!i26323 80160012« 8(1p53OOOd66lO5Î.

33. >V)3^N6îH3563 900 I5Npu!8. sV)39O6tÜ 00 0350905! OO65OÎ1ÎV6 1o35l6 5ld«03l6 Î50P00 

ouodior 9(o1o l3 5O39O61Î2356, 5031 3!68 >3 86ii_-6p38I563 3668161 dificMMÎ 

008lb.i3 P5IO 50d006563 1«5OpoIO« do 5O39O61Î2356, 0O0005OÎ1601 06 056816563 00560l0l0Î, 

d60Î 3 eâmpului d6 503906112356. Vup3 (soclul d6 o5llO656 3 i50pol80>01 86 d6O865686 M3Î 

5OOll6 V35I3O16: 806 d6 6656511 6OO15O>31 dlO 56163 <86 61Î1Î26323 651 61650601 d6 56(1568356 

6356 5lOO56323 O 865OIP65iO3d3), 153O81O55O31O5 (16 i5OPO>8OO, (16863563563 65161 53165Ü d6 

6OOd6O83lO356 616. 0111503 V3513O19 6816 d68 ?0lâl0Î13, 5031 3l68 >3 5O39O61I235I d6 86516 

50 3 56. ^6681 p5O66d66 P5686P606 Î063563563 606I 5316511 d6 6OOd6O83lO356 8I 3P0I 

d6863563563 53pid3 P6816 O 5o5lO3 6356 p50d666 635OP6I d6 5039061,^356. îo 36681 5OOd 

86 P01 0d1Î06 80665Î 50351 d6 665601, 1359 86P538OIÎ6Î13563 56l6l6Î 6l66l5Î66 d6 >3 6356 86 

M63563 K3165Î3 d6 600d6083l0356. ^XP568Î3 66560l6>6i 6816 d3l3 <1 141 d6 56131Î3 <1 .23)

/<t>- 6^'), N.23)

! 
^0d6I

1^0 - 160816063 >3 6356 3 1o8l M6356313 5316513 d6 600d6083l0356 6 6 63p36il3l63 L'

5 - iod66livil3l63 5o5iO6I d6 P5od66656 3 635OP6I6I'

1
b - l </? / 2/^)" - 1 / ^(7 1^ -

k - 56H816013 665lV3l60l3 3 61566116161'

6 ^ /? / 2/^ - O ' ^z--6-L7.

^05503 d6 V35131Î6 6OOV6O35Ü3 3 66560l6l61 6816 p56r60l3l3 63lil3lIV Io 1Î9653 1.17, d35, 

1

P60156 3663813 6816 0666835 63 /? > 03^ 6001535, 86 1086513^3 O

5621816013 86PÜ5O6O1353 38ll6> M631 569I5O6I d6 d686356356 83 06 1Î6 86565Î1Î6, 8Î1631Î6 ?0 

6356 66560161 356 105503 d6 V35i3li6 O86Ü31O5I6 35005112313 8I 06 P0316 5 1o1O8Î1 >3 

503906112356. îo 5O39O61Ü d6 dl5O608I60i 50351, d3lO5I13 d653l6I 56I31ÎV 56d686 3 i5OP6l8Ol6I 

d6 503906112356, d66I 3 VI1626I 50351 d6 V35i3ll6 Io 1Î5OP, 6816 PO8>5i1 63 3dâO6I5O63 d6
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O3l5UN(l656 3 O35Nj3UlUl 83 NU 1Î6 8UfÎ0I6Nl d6 M356, 

3(1ÎL3 83 NU 86 508!!?6?6 O 5N39N61H356 LO5Np!6l3, 

'N ^0813 n ! ls^^onnlului. In 38^6! dn 63?' '7! 8 6 

UUÜ?63?3 UN ^soeo^ou d6 5N39N6U?35Ü LU LL.U5- 

LON8t3Nt IN NMP, LUNI 35 kl LU 8O!6NOI^i 3Ü5N6Nl3ll 

IN LU56N1 LONtlNUU.

. ^6P35LU58U! f^dNLLtlL! 

!N3NI9U!3îU 8! MON135Ü IN LÎ5LUÎsu! tlN8l dO IUL5U, 

5N39N6til 8UN1 d686O51 MZZNLti^Zti 8i 

dLN «39N6liL3li. )^6N15U O d65N39N6li^356 LO5NP«L13

86 0656 03 PUNLluI d6 1ONO1ÎON356 P6 005^3 8dd) 83 1Î6 ÎN 0NgiN63 8I8l6MUlui d6 3X6. 

O3O3 UN M8gN6t 86 1Nl50d006 ?N15-ON 035NP M3gN6t«L 6X165105 00N813N1, d6 86N8 0PU8 

L6!UI L356 !-3 5N3gN6lH3l, 6g3> L3 V3>0356 LU //^u ' INd00l>3 In 5N3IN61 d6VIN6 NU>3 

<fig. 1.18). IV!39N6lU> NO 6816 OO5NP>61 d65N39N6li?3l, (16035606 l3 3N0>3563 O35NpolO1 

^19.1.18

6X16NO5 PONOlol d6 fuNLl,ON356 86 d6pl386323 

P6 c!563pl3 c>6 56V6NI56 ' iN(1ULli3

N6f«incj nu>3. ^6N15U O c>65N39N6lH356 LO5NP>613, 

L35NPUI 6X165IO5 c>6M39N6lir3Nl l56du>6 83 

3j0N93 13 V3>03563 > //^8 38^6! ÎNL31,

dUp3 3NUI3563 L35NpuIui (j65N39N6lH3Nl, PUNLlu! 

d6 fuNLl«ON356 83 86 cj6pl386^6 P6 d563pl3 d6 

56V6NÎ56 /^0 P3N3?N O5I9ÎN63 8Î8l65HUlui cl6 3X6. 

In P53L1IL3 8UN11N13>NI16 5N31 5NUll6 P5OL6(166 ^6 

cl65N39N6ll^356, tjîn L356 86 35MN168L:

d1 . »65N39N61H3563 LU LU56N1 3ll65N3l«V.

86 inl5ocluc6 5N39N6lul 1N15-UN 80l6N0icl 3Ü5N6N- 

131 d6 >3 56163U3 d6 LU56N1 3>l65N3liv 8iNU80ld3> 

8> 86 1N(16P35163^3 ?NL61 5N39N6lU> d«N 80>6N0ic1.

V65N39N61H3563 ^6 PO316 13L6 8Î LU 5N39N6lU> 1Nl5OdU8 M 8O>6NOic1, U55N31 d6 56(1066563 

156P1313 3 iNl6N8l13^ii OO56NloIui P5IN 80l6N01(1, P3N3 >3 3NO>356. ^6N15O O d65N39N6li^356 

6fl0306, 35NpIi1odiN63 635NpoIoi V3513di! l56dO16 83 803(13 80fi016Nl d6 >6N1, 38ll6l MO31,
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^ig.1.19

p3scu^gâ^c1u-86 buclele imeboase ale curbei cle bi8l6s6H8 83 86 3juug3Iu ougme 

ifjg. 1.19.3). l)303 MÎ080^3^63 3Mpij1uclmiî 6816 Ps63 53picl3, PO3l6 83 3p3s3 8i1u3îi3 cliu 

figul^3 1.19.K, uucl6 3 s3M38 iucluo1i3 . 56 f366 ps60i^3k^63 c3 Iu figura 1.19 86 

8Ug6s63?3 moclul ci6 P3l^cusg6s6 3 buculos cl6 bÎ8l6s6^Î8, cl3I^ VÎ16^3 d6 863cl6I^6 3 

3mplilucliuii cus6Mului d6 cl6M3gU6lir316 116bui6 83 f>6 mult M3I MIO3 b6câl 063 03s6 

s6rul13 cliu d686U6. k^6MsU o b6M3gU6îir3s6 OOMP>613 3 M3gu6liloi^ b6 clim6U8iuui M3I^i, 

fs60V6Ul3 î6U8ÎUUii d6 3liM6Ul3s6 1^6bui6 83 fÎ6 MÎ03, 38lf6l luoâl 3cl3U0ÎM63 cl6
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P31soodoso 83 d0fl3863803 dlO3OO8IOOO3 O339OOsOloi. 3oo1 0lÜ^3t0 ?O O3Od OOsOOl IO8t3<3sii 

do <25 - 16) ld?, 830 o5i3s M3I soioi <1001.

52. vomo^o^?-^-1 Os!O IsOs)O<8OO. s^3tosi3<o!6 00 0350000 OOOsOlslVl; ^O3l! 

psO8OPOO ioroO8!03sl do OOlOsi dosoogootl^ollt 05680050, 8Î5O356 Io 03s0 .80 sOO0sO3Od3 

d00339065H3s03 siiM 15O^O<8OO. ^slOOIsilo! O8tO 06< 3! dO8O35O3sli 0001 OOOd6O83tO5 s)08l0 

o 5o5io3 03s0 psodooo O3O3sioI do d0M3I00tH3s0, 381gos3odo-8o 00 soczim 8o5osi1io, 3dio3 

08oi<3tosjo 3M0sî!?_3^ 2x50 0813 ousoMulm do dO8O3sO35O <114! 68lo d3l3 do solofio 1 24

/< f )---—* o . 8io co f . <124)
co /.

oodo: , 6 30 80s00di03liÜ0 do i3 sol3l>3 <1.23)

co - »1 / /^(7 - </? / 2^ I

^0ssO3 do V3s«3lio 3 oosoololoi 00 3p3s0 psio dO8O3sO3sO3 O0odoo83l0soloi, d303 

' 6810 Pso?ool3l3 io 1igOs3 1.20. ^siooipiol, IO8I3I3I13 do s03g00lH3s0 psio

!Mpol8Osi P0310 f> fol08i13 81 >3 dOO33gOOlH3sO, psjo 805im53s03 volodi sOK8loMoi 

oo5iv3lomo 3 oi^ouilului, pom^u 3 s03li^3 

l^ogimul 3posiodio >3 M3gl30lir3s0, sO8POOliv 

O8OÜ3l0du 3M0s1H3l I3 d0M3gs10îH3s0. 80M 

03^ud, 1s183, O313d dobi>33 fo!O8l13 >3 M3g^o1l- 

23s0 O81O dlfod13 do 003 POMlU dOM3gI3Oli^3sO 

O^M3d0idu-8O P3^1iou!3d13li OOl38lsUOllVO 03^0 

83 o 1303 M3Î 01Î0Î0M3, m lu^olio do 0POs3îiO.

53. VOM3g13Oli?3sO3 ou 03MP 00081301.

Io O3^ul 033g00lil0s do dlM008I00! M3O, dOM3g- 

0011^3^03 00 03MP V3O35ÎI 8 3s P0I03 83 00 do3 

83lÎ8l30li0, 03MP0I dom3goo1i^3o1 00p31s00 

räod Io 10313 03383 O33goo1o!oi. io 38l1ol do 8i1O3lii 80 PO31O s03>^3 dOsO3gOOlH3sO3 00 

3jo1osol OOOI 03O3P Psodo8 do 005001 oooliooo, do oxomplo.

54. V0s03g00ll^3s03 psio 1oo3l^iso. l)OO339OOli^3sO3 sO3lOsi3lol0s 00 O3sOPOO 

ooosoilivo 1o3s1o s03si 0810 di1ioil3 d3l0s«13 oäsopoloi s03g00ll0 I03s1o ÎO1OO8, 000083s Io 

30081 03^. /^P3so 38l1o! 1oodiol3 do 3 1ol08I soo1od3 dOsO3gOOlir3sii psio ?OO3lrisO P0810 

pooolol Losio. 80 1300 ps00H3s03 03 00 >3 1031O s03l0s<3lol0 80 P03lo 3PÜ03 3003813 

^ig.1.20
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metoda, 1353 3 mîâmpms c!ifiou!t3ti. /^sîfel, 8uM msrssisls 0356 od>35 sud puueîu! Ouue 

Isi 8odimd3 8l5uotu53 es 3 38igu53l duns psopusiad msgusdes, 1353 83 M3i 56vin3 eâud 

P5od3 86 5306816. In P5M0ÎVÎU, 13 38tl6l d6 M3î6sI3l6 35 t56dui 56>U3l6 1O3l6 l53î35N65ll6>6 

165551106 151 03MP 55I3g516t!O llil) oiolu! cl6 l3d5«O3ll6, 6356 83 38IZU56 6l5l 510U P5OP5Î6131Î 

M3g516lÎ06 dU516.

o. 55-SY/?6///05. 0 dun3 8l3dilil3l6 P568UPU516 M6511Î 516563 ?51 timp 3

O353O165181IOÜO5 M3g516l«06 3l6 M3g516li>05. klu 6X1813 0 d3^3 160561,03 dÎ516 PU83 >3 PU51O1 

P6M5U 5N0difl63563 O3536t65i8liOll05 M3g516ll66 M fuUOllS l^6 cl>V658i f3OtO5I. !_il653lU53 (^6 

8p66Î3lil3l6 l21, 24, 127, 1341 00MÎN6 55131 mults P566ir35i 03lit3îiV6 8Î 03Mil3dV6 

t6XP65ÎM6M3!6) 56165,10356 '3 P515icip3>ü f36lO51 0356 Î5lflU65ll6323 8l3dîîil3lS3 M3g516lÜO5: 

16551P6531U53, 03Mpul 5N395161ÎO, 5N0cIifiO3563 simd3l53M563) 8l5UOlU53l3, 80lioi135ll6 

M60351Î06, 00MP0Hîl3 0dlM103 6l0. k^6M5U 03 I5lflU65ll3 f3OlO5Î>O5 3MlMld 83 f>6 5N3I 56^U83 

dup3 PU516563 ?51 fU51O^IU516 3 0Î50UÎ1u!ui OU 5513g516l P65M3516M, M Mvc! OdîSNUlI 86 

p5OO6d63r3 >3 8l3dîlîr3563 3 0681UI3. ^8lf6l, 86 3PÜ03 U51 15313M6M 165M1O, O3MPU51 

d6M3g516dr35N6, 80OU5I Vld53^i 6l0., M3ÎM6 03 5N3gN6luI 83 f>6 PU8 ?N fU51O^IU516, 

Obîl5135icIu-86 0 M31 duN3 8l3di!tt3l6 1n dmpul 6Xpl03l35ÎÎ.
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L 3 s) ! t o l u l 2

vk ^O^LIîOî^^î3^

nOî_08î^0 Uîxik^ ^3^îV^r_^î>Hk

!n 3068l 63pl1o! 86 3^01-^63^3 sisOdl65N6!6 8si6L«fÎ06 6I^0Utt6l0s OU M3gN6ll 

P6NN3060N, P60UU 03^Ul IN 63^6 8UNî 3006pî3t6 3p5OX!Nî3N>6 s6k65lt03s6 >3 luOsut OU 

V3>onl6 M6c!lî 3>6 m3^imilos d6 8î3^6 în 8601IUNÜ6 oi^ouiîului M3gn6tio. ^8î6 00N8icl653l 8« 

03^u! UNOs 8I816M6 N6llNI3s6 lv. P3N 2.3), 63^6, psM p3sîieu!3sl^35Î 8«mpl6, PO3î6 mclu^6 

8Î 8Î1U3îÎ3 03s^c! s7^3t6l^i3l6l6 M3g66v66 3U 03s3eî6sÎ8liei Ii^Î3s6.

2.1. eon8ivkn^7»i ii^^oooo^ivk

26 00^8Îcj6^3 un los uniform M3gN6li^3î, fJsJ ^Nîs6fÎ6s ifjg. 2.1.3). InciueîÎ3 

M3gN6lieS In tos 68î6 incluo1l3 I^6M3N6Nî3 lfjg. 2.1.c). 0363 86 P^3orio3 un Mîs6fÎ6s 

ö s6>3îiv mio, punoîul cl6 funo1i0N3s6 00d03sJ P6 OU5b3 d6 c!6M3gN6îir3s6 In k'.

^'g. 2.1

Induo1i3 M3gN6îI63 în M3gN6î 3 863^u1 c>6 >3 H >3 , I3s în M3gN6t 3p3l^6 un 03MP 
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d6M3906lH30t i )- l^UOOlUi 86 3ki3 >3 Ml6(860tÎ3 0U(d6Î d6 d6M3906lH3(6 OU 

d(63sil3 < /^ ), 8p60ifi03 oxouilului 6xr6si()s M3906tu!uo 3d«03 Imi-olioi ului -)l30siC3l.

?3^t3 3008^013 081.6 d3l3 !35, 1 1-1-î do (Oî-N-^'

^6
O - — <2.1)

uodo: /(„ , - 006fi0i6uli d6 803^3 P6O1(U ld 8! L, -- 6^ ^, / - ooolioiool d6

dÎ8p6(8îO 8up(3uoil35' - 3UÎI6 860UU0U0s t(308V6(83>6 P(M M3906I, 568P601ÎV

psM ^003 Mi>3 3 Ml(6fi6(ului.

l0t608lt3(63 Oâmpului d0M3g136tl23M 68(6

/^-—^.6, <2.2»

m 03(6 3P3(6 l3o1o(ui d6 d6M3906li^3(6

^'^--.^.^<1. <2.3)

vio (6l3l>3 <2.1), (68p6CllV c!m f>9Us3 2.1.6,86 PO3î6 Od86sV3 03, cl303 1m56fi6sul 0I^68î6, 

p38rs3sldu-86 N680^ÎMb3î6 66l6>3ll6 d!M6N8iuni, Us19^iul S 803(16, 3cll03 81

803cl. l_3 3066381 96OM6l(Î6 3 Oi(OUÎ1uIui M3gI^6îÎ0 <3061381 (/), PUdOlul d6 fuN0lÎ0I33(6 

00(68pomd6 U136I il^duoîii M3g(16li06 ou 3î3l M31 M3(i ou 031 M3î6U3lul M39U61Î0 6816 M31 
!

Hu(, 3dl03 3(6 03MP O065OÎ1IV M31 M3(6 <fÎ9. 2.1.0). k^UUOlUlUI d6 fuU0lî(13(6 H 

OO(68PUUd6 O mdU0li6 M39U61I03 8UP6U03(3 PUUOlului ', OU 10316 03 8-3

00U8ld6(3l . /^063813 (6>6V3 iMP0(l3Ul3 Uli!î^3(H M3l6U3l6lO( M39U61Î0 du(6 >3

00U8l(U0li3 M39U6lil0( P6(M3U6M>. I^6U1(U 03^u! OOU8I(16(31 M fÎ9U(3 2.1, d303 86 

uol63?3 ou » ö volumul m1(6fi6(ului 8i ou volumul M39O61UIUI,

(6ru>13

b^ö. <2,4>

<6^ "m>

V60I, P60KU 81 cl3l6, volumul M3906lUlui 6816 ou 3131 M3I mio ou 031 

p(0(lU8Ul <^ /v^) 6816 M3I M3(6, 3(1,03 oif(3 d6 03l,3l3l6 3 M3906lului <6 /V )^^ 6816 

M3I dU03.
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!o O3^o! 080« 5691(0 8131Î0, siooolo! sie fooolioo356 3< 5O39O6lo!oi 86 93868(6 ja ÎM65- 

860N6 00(5)61 (is (ieo^3986li^356 00 l1,-6ZflW 0353016518(103 OXOOKoioi 503906(10 io 0356 68(6

5OO3i.3( ! 060 (50 09^0< 013906(17.351? '.N>l(s)5(O6 8' '5)00 > ü1 03 5O3906(Î73563 356 <00 (io 5) 3

-000(3709 lN3^O';lo)Ul ;n Oi(OO!(ui 8^0 00 !00(8, 383 83 - l^ 88 -)l000(i6373 (Io oo!o M3i snotto 

051, 61.3 MOtlVQîO 3730350 10 ^3(3Is98oî 1.3). lots-oo 539150 rii0350!0, o V3(i3l'l6 3 io1(6fi6(o!oi 

(iio oisooim! 013906(10 ci0(65O)I03 80<li(Od3563 POslLîuIoi sjo foocîioo356. vo 6X6Mp!o, 83

038 L-Os-Clol (ie <0005'0(13(0o 8) ' 0^)3 !<3 OOsN^(;O80^3(6 ilig. 2.2.3). 0,363

II3î(6>I6(o! 0(68(6, <3oro(o! (ie ciOM3gO6(j^3(6 (68w 8i (3, !8( ^(63pt3 8p6oifio3 oisooitoloi

ci6VÎ06 , 035301651^313 ci6 (7^ < (7^ .

^>9. 2.2

l^ooolol ci6 1051011051356 86 ci6p>3863^3 P6 OO5d3 ci6 ci65N39O6lir356 cilO io . 

0303 iol56ll65ol 56VÎO6 <3 V3<03563 0356 3 3V010, (iio 86 V3 P35OO5J6 005^3 5OIO053

, 00 OO5d3 c>6 ci65O3g06lir356 . ?OOO1O< 3P351ÎO6 ci56pl6I .0303

V35I31Î3 ci6805I83 5O3I 808 86 56P613, cilO 86 V3 3j00g6 ?O , 3POI?0 8.3.50.^.

00P3 p35OO5g6563 3 i5-8) OIOIOO MIOO56 l24I, 6O^iIld5Ol 6816 8l3dlIÎ1, 3ciÎ03 POOO16>6 (i6
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1O3O1ÎO3316 P6 06!6 6003 c1i6p1o 8i 8O31 8t3di>6. vio 13O11V6 O316 VÎ26323

ol31ll3t63 cl6863o!oj, m 1igO13 3.2.3 8 30 16P16263131 133« poî«36 eio!oil 1313016 , «31 

3068163 8311^ 8038l3!i1" ' N 1663^ 66<6 163!6. Oo ?3 -N'' 'n'N!N-:i!N

onooitoioi 00 313Z36t! PO1sO3O63tl, 03 oioio 131301 86 ?3!ooo«68r6 00 ^168pl3 cl6t65M>O3t3 

cj6 PO3Ol6i6 6Xt16136 3-6 oioioio« 3»3O1 fm3>, 8t3dlll23l.

^3 1lg013 2.2.K 6810 ÜO81131 6l6Olo! 030! 0333p cj6133g36ll233l 380P13 13(^00116 

M39361Î06 0lO ! 33^060 - 00-! > -N1J 0'3 1339361 06 iOO1623 13 POiiOto! O N tO3 0^03310

, 31>31 >3 ^3l61860l>3 ^16pl6> 03 00lt)3 cl6 c>6133936ll2316. 86 3pIlO3 03 0313p

80PÜ1363131 ^6 (16133936112316, ÎMP0333(1 03 PO3OloI d6 1O3OlÎ03316 83 86 d6p>38626 M 

^2 . I_3 13131013163 3068101 0313p, PO3O1O> d6 l030l!03316 86 V3 d6pl383 P6 "00ld3 "

13'3013 , P333 3ll3g6 dl63pl3 . ^0681 P10068 ^006 l3 (11131303163 13^00116,

133Z361I06 dl3 M3Z361 d6 >3 >3 , d31 8l3blli26323 M3g36lol. k^63l10 3 6Vld63ll3

3063813, 83 P1680P03613 03 380P13 133g36loloi, 13 dÎ8p02l1ivoI 13 0316 6816 I3l10d08, 

30110363^3 03 0313p 80PÜ1363131 d6 d6133936l>2316 d6 V3>0316 . k>030l0l d6 >0010

86 V3 d6p>383 P6 001>)3 13Î3013 P333 >3 8Î, 3131 1Î13P 031 03MP0l 80PÜM63131

3011036323, 13(^00113 V3 1i . I_3 130613163 30li03II O313po!oi 80PÜM63131, PO3OloI cl6 

10301Î03316 86 ^6P>3863?3, P1301Î0, cÜ3 300 ?3 , Î3ci00lÎ3 16V63i3cI >3 V3>03163 .
-j
1^1 30681 8638 86 V0lt)68l6 cl6 8l3dîIÎ23163 133g36loloi ?3 OHOOIIOI 830 (^6 >0010. §3 

P1680P036M 03 3P316 033l! PO3Olol c!6 l030ll03316 6816 ?3 , 3^103 133g36lo!

6816 368l3dlli23l. !3(j00ll3 V3 803ll63 1^6 >3 >3 , 131 >3 MC6131163 301,03» O313po!oi

, PO3O1O> cl6 10301103316 86 V3 ci6p>383 cll3 ?3 /'g , 30 ?3 , 031013 »

O0168PO3c>6 . 86 0d861V3 03 803(^6163 13^001,61 cl6 >3 l3 6816 1331

P103031313 cl603l 803^6163 c!6 l3 >3 cj>3 0320l 033cl M3g36lol 3 1081 8l3bilÎ23l, 

313d6>6 130(jifiO31I f»3cl 0302316 ^6 . Oäl3pol (^6 ^6133g36l12316 P63110 0316 PO3OlOl

c>6 l030ll03316 6816 8l3dll 316 V3>03163 . Oo 031 03 133Z361 6816 1331 P0161310

^6133g36l«23l ?3 1323 c!6 8l3dlÜ2316, 00 3131 d6VI36 1331 8l3di! ?3 10301Î03316. V68IgO1, 

c>6133g36l!23163 P63110 8l3blll2316 30 P0316 cl6p38i 33013Î16 Iil3Îl6, c>6031606 P33 

cj6M3936ll2316 PO3OloI <^6 l030ll03316 cj6V136 8l3di!, cl31 >3 13(^001» 00 3131 1331 13101 00
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L31 cl65O3gO6li^3563 6816 5031 POt65O1O3. -^ioi iol65V1O6 bo1353lo5 03>il3l63 5O3l65I3loloi clio 

0356 6816 000l60îl003l 5O3OO6loI P655O3O6O1. »363 035OP0l OO65Olliv 8I i0(l00li3 5650306013 

8001 50351, 86 V3 P0163 563Ü73 O t)003 8l3k)jlî^356 3 5O3gO6toIoi >3 V3lO5i 80fi0i00l (16 M35Î 

3>6 iocloo1l61 5O3Z06li00. 3o 5306 P56OÎ^3563 03 5O3g06lii P65>155^ 0356 005^3 (j6 

(j6iO3g06li^356 68t0 P53O1-O O 6563P13 luOIÎ 503006kl P6 ^3^3 (^6 P35O3O1O51 5356, 0050 35 

li §/7)(7o^ 830 165,16(16 ) P56^io13 o doo3 8l3dilil3l6 >3 301100 6 3 035OP05i>05 lO3g06li06

6X165IO356, 80l) 38060tuI 303î^3l 5031 808

2.2. vk 0^1.001.

- ^60150 00 0150011 00 M3g06l P655O3O6O1 OOM 6816 06l P56^6O131 ?0 f>gO53 2.3.3, M

IÎ16531O53 (l6 8p60Î3lil3l6 l118^, 86 cl3 O 80^6M3 cl6 03l60> Mg. 2.3.K), 60^iV3>60l3 0I5- 

OOHOIOI?0 53P051 00 POl» M8g06l0l0I.

d)

^'g.2.3

86M0ifi03î"l6 OOl3îii!05 8001: - 160810063 5O3gO6liO3 ?O156 polii M3go6loloi' '

56!ool3oî8 jOgO5ilO5 f65OM3gO6liO6' - 56>00l30l3 ?ol56li65oloi' - 56lool3ol3

60llIV3l60l3 O3llO5 5^6 cli8p65816. l)6l65M1O3563 56l00l30l61 6OllIV3l6Ol6 ^6 cli8p65816 6816 O 

p50bl6M3 815101 I6g3l3 llb 1160356 01500Î1 5O3g06ll0 ÎO P35l6. Iol5-OO 03>00l 3P5OX1M3HV, 86 

0bi?00I6^l6 03 V3I03563 30681613 83 1l6 3P560I313 glod3l, 1l030d 863503, P6 t)32:3 6XP65160-
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(Io PO51(l6563 f!oxo!oi (Io (^18^65816?s1 53PO51 00 oo! Oti!. 06 3865516063, 86 siO3tO 3PÜ03 

o M0!063 ^53O)-363îl5lO3 Oo 06^6lHN3350 3 53ioC53M3i 6o 018065810 ! 1 15!- 8oM5O 3 ovoîo^i 

50 MOI P5O(383 5585)018,17183, 508o!/8:1 s)50t)!65N3 ^0 -350^ 0356 3035(3 38.0 0050 VO .'1 353'70 

IO 036tt0i()i6 3 81 4.

i.l 03^0! :o 03! 3 03 -303. 3.3^635:3 ^O^iOc3 o 3îlO0tO53 600 Oo.:ij.)i-X3 ^3 3X3.3j3^: 

00 M3i mo!;i 563^06*! PO55N-3OO5^r), 68to 3V3O*3jO8 03 8» 5513^06501 s)357O3O6Ot 83 I48 

io!ooo;5 00 0 855005071 "^6-/3''6' 03!60î '100, 106, 118! 8o ^ ^8!(l05^ '

Odl8OOi13 ?0 0356 poootol l^6 fo00ti06356 8 68t6 8ÎW31 P6 03530165185103 </> 3

M3g5I6loIoi lkig. 2.4.K).

!

Z

^'9 2.4

^30g60t3 c!O83 Io ? >3 03530165181103 cl6l65Mi03 POOOIOI </>f- P6 05(1051313 8«

PUOOIOI P6 3d80I89- 0303 86 iM50d006 051 00611016511 <^6 80353 /5^b , clil^ 00518-

15OO1Î3 g53li03 56^0113

<p
c/

<2.S>

00(j6 10316 5N35I50Ü6 80511 P0H1ÎV6. 0Î51 56>3l13 2.6 56^0113

12.6)

OlMräoö 80^165513 60kliv3>6M3 cll51 fjgO53 2.4.3, P6M5O 0356 86 P0316 80516
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665113^1^350 05)5)080613 38ll6t 100.35 3P50X15O3563 83 00 .3t 5031 1)603, 1ÎO36 0005 66 

fO5M3 00005613 3 065661, 0356 6816 6if65Î13 66 >3 5O3l65Î3l >3 50 316513!.

^063113 6XPÜ0113 3 6061 656P16 565 66165501-

0313 66 6063 P60016 ^lx^,/^ 81 ^lx^,/^)

6816 / - -V X * 3 , 6066 006fi0160l6l

60g6l6>35 356 6XP568I3 / <X^-X,) '

I35 05^00313 >3 O5igIO6 6816 S - - -0 » .

Io 0326I 008156, V 6816 ?0l006l1 06 10^60113 

5O3g06ll03 6, 135 X 06 IO16O8>13163 035OP6l6I 

5O3gO6liO K ^5OO6cl3Ocj 38lk6l, 86 P01 80516 

60631ÜI6 1616505 cl56pl6lO5 cl6l655OiO3l6 ^6 

86gl7160l6!6 c>6 3P5OXÎ5O356 3>6 065d6I 66 

665O3gO6lH356. ^05503 g6O653>3 P60156

3063813 6816

<2.20)

6066: o? - 1, 2, 3, ... , 07^ 6816 I06i06l6 P6OO16>O5 06 6616550103 86g5O6Ol6>6 66

3P5OXÎ5O356 3>6 065d61 66 665O3gO6lH356' ^/^</7?) 8601 O56OO316>6 P6OO16>O5 66

3P5OXI5O356' 8601 3d80I86l6 P6OO16>O5 66 3P5OX15O356' 8601 P3O16>6 

656P16>O5 661655010316 66 86g5O6Ol6l6 66 3P5OX15O356' >4^/77) 8601 O56OO316>6 >3 O519IO6 

6iO 60631ÜI6 656P16>O5.

^O55O6<6 g60653>6 3>6 P3O16>O5 81 O56OO316>O5 >3 O5IgIO6 3>6 656pl6>O5, P60156

m - 1, 2, 3..........sum:
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-- - Eim)) , <2.21!

091 P51V6856 6005^0513t6l6 PU51Ot6!O5 i ), 86 P5OO6U63^3 38N6Î

< 8 3 3>68 «51 O5ÎgÎ5163 8Î8l6571U>ui (>6 3X6):

86 3>6g6 0 V3>O356 P65115U M(1U0li3 (>151 ^5ll56sÎ65'

5>«51 6U5t)3 c>6 5N3g516lH356 516>i5li353 3 M3l65>3!ului jugului 16501713 g 516116 2 lv. fig.

2.6 .) 86 ^6t6imiu3, P65115U , I5ll6518il3l63 63MpuIui 5513g516ll6 -

cliu 56>3lÎ3 l2.16) 56?.ull3 o V3>O356 P5od3d«>3 P65115U I5116518I13163 oâmpului cliu 

M3gU6lU> sI>6555135I6511 , - 8 3U odiioui Z8îl6> 6OO5c>O513l6>6 puberului l6^i2) ,

^l2)) , uucl6 6^12) - 135 ^12) -

- p5O66c>351(> 8I5NÜ35, 86 3II3 81 3>16 P6566>li c>6 V3>051 l ^î/l/) , /</l/) ), eu 

/ - 1, 2, ... , 6356 8U511 6OO5c>O513l6>6 PU516l6>05 66 V05 (>61655711513 8U6668IU5163 d6

86gM6M6 66 3P5OXÎ5N6323 6U5d3 3.

/^V35icl 6OO5cl0513l:6l6 PU516l6lO5 l î/z, ... ), ?M5 UU MOcl 386M3U31O5 6U 66l

P56^6M31 P6M5U 6U5d3 (^6 cl65513g516lH356, 86 PO3t6 86516 fO5M3 g651653>3 3 66U3116I 

6^cpli6tt6 6O568PU5H3tO356 cl56pl6lO5 ^6165171151316 ^6 86g5716M6>6 c>6 3P5OX1M356 

îVz, ,^mgx 1 ^msx -

S^</> - . ^</> , <2.231

Ul1^6 / 1, 2, ... , /mgx 6816 I5icli66l6 PU51616>O5 cl6 3P5OXÎ551356. l)6 38657165163, 6XP568!ll6

P6M5U ^l/) , 568P661ÎV >4^/l/) 8UM cl3l6 (16 56>3liil6:

/^</1 - - s^l») / <^</>11 - ^</>1 , <2 241

^</1 - S^l/> - . ^</1 . <2 251

»6035666 cl563pl3 3 l56t)UI6 6O518l5Ul13 51UM3I P3513 l3 ?51l65866lÎ3 6U 6U5t)3 c>6 cl6- 

5H3gO6lir356 1 , ^UPS cl6l65I71I513563 6OO5(jO113l6lO5 PU516lului ^6 V65>fi63 (^363

86g5516Mul 151165866163^3 83U 51U 86gs716511Ul >51 1igU53 2.9 8U511 P56^6511316

V35i351l6>6 PO8ldl>6 (^6 386^356 56>3liv3 3 PU516lU>UI 5>6 151165866116 ^151156 (j56pl6>6

(>6165551151316 5>6 66>6 6OU3 86g5O65ll6. 0005c>0513l6>6 36681U1 PU5161 8U511 (>316 (>6 6XP568IÎI6
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<2.26) 31 <2.27- 81 80luN3 8Î8l6Mu!u, f()sM3t tliu 6LU3îii!6 <2.20) 8« <2.23), ru

s3PON LU iu6uLli3 M3gN6liL3 8 81 Mt6U3Îl3l63 L3Mflu!ui M39U61ÎL <UO1316 8kV! 81 l^lVI

7/ - - /4.7! !>> / !,^il> - - 77/M i2^6>

s - /!^n> - s/<1> <2.27>

ssl sLl3tiÜ6 6o M31 8U8 8-3U M^oc!u8 U0l3riÜ6 /-//<1) 81 6/<1) , 56ps6^6Ul3Uc1 0005^0

^316>6 puuLlului 66 >ut6s86Lli6 ,8uuLluI P0316 fi 66l6smiu3l 66 iM6s86Ll>3

^'9- 2.9

8(tgM6MuIui eu86gM6MuI 83U LU P^6lui39i^63 3L681UÎ3 <119. 2.9.3). 0 3113

V3sI3M9 6816 8U96^313 ?u flgus3 2.9.d, eäsicl puneml 86 9386816 l3 Ml6s866li3 

Ps6lus191sii 869M6s11u!ui LU 869M6MUI 83U cu Pl^6luu9is63 3L681UI3.

l)6819Us, L3 81 L3^Usl P35lioul3s6, 8UM PO8ibl>6 8l1U3lHl6 L3l6 83 1Î6 i(j6Mie LU

<UUM3I l6Os6llL, ?U83), LU 83U LU ^0316 3L6816 V3^Î3M6 1l^6t)Ui68L 3U3>ir3l6

PUU P^O9^3MUl cl6 L3>LUl 8I s6lMUl3 UUM31 V3U3U13 ?U L3l^6 /, 86 9386816 >3 IM6586L1I3 

869M6M6>0s 81 , UU 3 ps6luU9isil0I^ 3L681O1^3. V3L3 UU ^68P6L13

3L63813 L0UcIi1l6, 86 1l6L6 >3 L3U13^63 PUULlului 1^6 Ml6s86Lll6 c!lUls6 869M6U1U>

8I U5M31O3s6l6 869M6U16 Op653li3 86 l6p6l3 P3U3 86 9386816 UU PUUL1 c!6 

lM6s86Lll6 L3I^6 83 M^6pIiU638L3 L65IU13 1MPU83 83U 8UM 6PU1^316 10316 869M6U16>6 L6 
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3pi0ximo9^3 o.uid9 60 clom99N9li^9io. ln 8ilu9li9 0316, clup3 9pui^9i69 1uluioi 

869M6N!o!oi , nu 8-9 O38î1 un s)UN- ' inl6189olio 199!, U1M99?3 lloloiminnin^

gunoiului ^2 , sjnoi 9 89(^n9niuuil 01163101, . p'ooociâno No ,9 -'6^61651lu!

86 V9 O3U19 UN NOU PUN01 (16 inl61890li6 cl'Nll6 ?> 869M6Nl6l6 ^6NtsU

9fj9599 UlUMUlui siUNOl l ) IN<llU0l«9 NU lloUuiO 83 U9P38998O3

l^01M9 96N059I3 9 LOOlciONMOlOi s'UNoruIui (jo 1016^8901'6 6819 U313 (19 I-9l9lIl!6 

/// / I/^</> - /-/^<m)> , <2.28>

S/ - ^i/i . /^/ , l2.29>

usicjs / - 1, 2, igs m - 1, 2, ,m„„,

0lg9NÎ9^9M9 0919 19^olv3 Piod!om9 8l9dililiî punolului c>9 i0l61890li9 / lS/, /V/) , 

0919 V9 fi punoîu! c^6 fuN0l>0N916 9l M99N9lulu>, 68l9 p19r9M9l3 ?n f>9U19 2.10.

^'9. 2.10

în 8l1U9î>9 In 0916 8-9 9jun8 >9 V9>09199 1N9XI1N3 177^„ <9 in^iooiui uiumului PUN01 

cj6 P9 0Uld9 cl6 cj9M99N6lH919) 86 16VIN6 >9 O9lou>9169 OOOiclON9l6>O1 punolului ci6
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ÎM658601Î6 âN50 006108« 86g506M ./^ 81 U5Ot3tO5Ul 86gM60l , 030(1

lo^ioolo m 6 sl6p38Ît V3lo3563 (0'1X1503 50 55000 !o oolouiul oooolooMold >)oootolo!

, OOiO .-.- oorouo«o3 80(j/00NtU> ^.1'^.-

2.Z 2 Aplicații

26 OOO8Îcl653 0Î50UÎ1ul 5O3g06lÎ0 dio 1igu53 2.6.3. lV>3g06lul P655O30601 1 356 

g6O5O6l5Î6 81 OU5k3 do (l65O3g06ti^356 5O3jO53 0U0080U16 81 6816 uojf0550 «O3g06ll^3l. 

l^60l5U jugul s650503g06lic 2 86 0U0080 clÎ5O6O8IUOil6 81 OU5d3 cl6 5O3g06li^356. v6 

386506063, 86 00081(1653 03 5O3gO6lul 3 1O81 5O3gO6ll^3l P3O3 >3 83lU53l«6, (1up3 06 8-3 

iol5o(1u8?o Ol5oui1ul 83u c>6 luO5U, 383 CU5O 86MlâlO68l6ÎO 5O3jO5ll3l63 8Î1U3liilO5 P53O11O6. 

V303 oi5oui1ul 86 563li^63^3 ou 5O3gO6lul îo 81356 5O3g06lH3l3 - 3OO6p1âoc1u-86 clifioul131il6 

35O1Olil6 l3 P353g53lu> 1.3 - 6816 06068353 81 d563pl3 d6 56V6OI56 3 M3gO6lului. Io 30681 

ulllM 03^ 56^0>V3563 6816 5031 81Mpl3, (16035606 Io lOOUl 8U00681U0li d6 86I5O6O16 06 

3P5OXÎ5O63^3 0Uld3 <O6liO!353) d6 d6Mg06lH356 86 lU0563?3 OU d56pl3 ll6 s6V60Is6. ^60tsU 

M06PM, fluxul cl6 clÎ8p68Î6 86 06glîj63?3, U^M30(f 03 3P01 83 86 3^05(16^6 81 3063813 

psOdl6M3. lO 306816 1PO16^6, 1M3cl 863M3 cl6 06>iui3k^il3l63 Oik^OUlIului O3U^313 d6 

M3g06lul p6sM3060l 81 jugul f6sOM3gO6liC - 86 06^6 83 86 d6l6lMM6 IO16O8Î13163 

oâmpului M3gs16lio 81 iocluo1i3 M3gO6liO3 10 M3ZO61 8I jug, pk^60UM 8I iocluo1l3 M3gO6liO3 

IO 1Ol^6fÎ6I^.

Io 1igUs3 2.1 1 86 Ps6?iol3 Ok^g3Oig^35O3 031^6 813 >3 63^3 loloomisii Psog53mului <^6 

03l0U> 06 ^6^Oiv3 p50dl6M3 P5OPU83 M31 8U8. Vup3 3>6g6s63 PU00l6>0s 0356 5^616550103 

86g1O60l6>6 cl6 3P50XÎ5O356 3 OU5K6Î cl6 cl65O3g06li^356, P6 63^3 56l3lîîlO5 <2.21) 8Î <2.22) 

86 ^616550103 P3O1616 /^M57?) 8Î O55lOO3l6l6 >3 05ÎgÎ06 /4/l^<57?) , U0^6 /7?-1 ,2,... ,50^^ . 

36 15606 3P0I >3 cl6l655OÎO356 OOO5clOO3l6>O5 PUOOl6lO5 ... . LZ1 P5ÎV6816

10clU0ll3 5O3g06lÎ03 6o/</) , 86 p>6303 5lÎ0 O51gIO63 818l65OUlui (16 3X6 < ^< 1 ) - 0 ), 135 

U>165105 86 MOcjlkiO3 OU UO P38 , 3>68. lOl6O8ll3l63 03MpulUI 5O3g06lÎ0 /V^</) P6O15U

O5ig,O6 6816 0Ul3, 135 P6O15U 06l6l3ll6 PU0016 86 03>0Ul63r3 OU 56l3lÎ3 <2.16), ÎO 0356 

1O165VIO6 8I iOl6O8ll3l63 035Opului 5O3g06ll0 ?0 5OI6^ul f650503g06l«0 < /^ ), 5^61655010313
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00(1)3 83 (§6 M3g06li?3(6 P6 d3?3 (6>3(ulo( <2.19). Oop3 3t>3(63 000(^tt03(6>0( 

poooloio' ./ i/^ - > 80 O3>oo!o3?^ 030(3 ^8 81 O(siOO3(3 >3 O(i(j1O6 /x8 olo ,1'Oproi

cl6(6((N,03(0 (Io 869oroo(o< , 80 ^5OO6 3P oi >3 06(6Oit«o3lc-3 000 (.IÎOO3 (6101

pooo(oloi (16 10(6(860(16 / <6/, /V/) P(1O p(006c<60! ^68008 >3 P3(3g(3to! 2.3. 1 . >081(63 

00(M3!a (lio p(0g(3(0 3(6 >06 3(oooi 030(j 8 3 g381( 00 P0001 (16 10(6(860(16 I 3>6 03(01 

000(d003^ (08P0 (3 ^^'(i'lo 1(00'186.

I^(0g(3M0! c>6 03>00> 6>3do(3( P6 d3^3 06>0( d6 (031 808 <^2IV!/X6 1 V1 ) 68(6 c>3( io 

/X06X3 1.26 f306 P(6LH3(63 09 Io 108l(00li0063 vllVl^LIOKI 8-30 1(6001 V3!o(i>6 0001 03? 

0000(61, 03(6 V3 (l P(6?6O(31 03 6X6(OP>O d6 O3>OO>.

^601(0 O 1(313(6 006(6013, 6816 6860ll3>3 d6fioi(63 6X3013 3 IlOXOiOl Olil, >3 f«603(6 

01(0011 (O3g06ll0 IO P3(16. l)6 6X6(OpIo, (t303 06 (6l6(I(O >3 OKOOllol (jlO 1lgO(3 2.6.3, floxol 

M3g06ll0 P(oclo8 cl6 M3gO6loI P6(M3O6O1 3(6 O 00MP006013 Az , 03(6 86 îoobido 

P(IO 80p(3l3l3 Olll3 3 ?0l(6fÎ6(0l0i, p(600M 8I O 00MP006013 A., lklOX (16 cjÎ8p6(8I6), 

03(6 86 M0klicl6 POO 36( 81 OO 8l(3b3l6 ?003 Olll3 3 ?0l(6fl6(0!0I. ^6l3ll3 ^6 l6g31O(3 ?O1(6 

3068163 6816

Om - öö - <2.30>

z
v309 86 ^6f>068l6 006f>0I60l0l (!6 cjl8p6(8I6 03 f»Oc! (3PO(1O> (Iio1(6 kloxol 1O13> 

c!3l cj6 M3gO6loI P6(M3O6O1 lkioxol POO 8601Î0063 83 O6O1(3) 8I floxol olil clio ?o1(6li6(

/ Az , <2.31)

(6?ol13 Am ' oocl6 > 1 v6 386(06063, P6O1(O OO6lioi6Olo! cl6 cÜ8p6(8i6

(6?0l13 8Î 3>16 l0((O6 d6 6XP(i(O3(6:

. 1 ----------  . <2.32>
O<r 1 - Om

Vglo^ilk coskicisMuIui cis clispsssis clepinci kiolgsâîvs cis forme coricceis e ciccciilulcii 

(O3ZO61IO 8> d6 (O3l6O3>6l6 Ollll?3l6 >3 00081(00113 30681013.
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OiMsO siomoutoio OOU8l5UOt!V6, uu ^oi OLOiNi^j îoviuo dlsULU8!UMi isN^6s«65uIu6 O3ud 

lsNs5!fl6^u! 3s6 V8lou 56îs3tiv s?16s,, fluxis do d!3s)6sLM s;8to 81 ol 0601 Li oi'SLîo.

-i^ 1 !i^iO!!--U! 8V-^ - /â)s- sNiO:.. ..^ 3 uo 8ÖOO8I!'! 00

domosnu! do V3los> f)566!^3l POUtlU ooetiorosttu! d6 diLP0!"8>0 68t6 d68lul do

i 1 - 10 ) l i ooi, dooi P6U15U o 6V3>U356 00U0s6t3 68to 060083s 33 86 Ps6oi?6?6 3! 

oisouitu! M39s16N0 0oof>o>6o1ui d6 di8POs8I6 36 flO3t6 dolossuioo ou s6>3lli 6MpisiO6, 

6X^6sU!iÜ6t3! 83U l)lM lootodo iodosi0386 d6 03I00I. OLl^ M">POst3sN do 868I^3t 03 >3 

Olsouit6 M39U6IIO6 ou fossus 8imii353, d3s disU6U8IOOI dil6sil6, 006li0I60lu! d6 d>8p6s8i6 

08l6 30^0306 3ooi38i ^003813 0^601^356 f306 NO8IKÜ3 ulili^3s63 UUOs d6l6sMIU3si 

6XP6siM6Ul3>6 P6 MOd6>6 d6 diM6U8IUUi 00UV6U3dÜ6 830 3 s6^0ll3l6i0s UUUI 03>0Ul M3I 

>3dOsiO8 8Î 6X301 0UM 3s fl s620lV3s63 P^OdlOMOi pl^IU M6l0cl6 UUM6siO6 - >3 1O3î6 

eisouit6l6 M3gI36lI06 OU 960M61U6 8imil31'3.

Isl 30681 00M6X1, 03l0Ulul OIsOUil6lOs M3gs16ll06 P6 b323 80kl6M6!0s 60^IV3>6s1l6 - s6l3llV 

8IMpIu 8Î imuiliv m PI^0i60î3s6 - 03P313 uoi V3>6M6 8« NU-8Î PÎ6s(l6 30lU3Ül3l63.

L06fi0I6MuI d6 cÜ8p6s8I6 86 P0316 6XpsIM3 81 M fUs10li6 (16 P65M63M6 83U s6>U0l3U- 

16 M39U61I06. Lisouilului cüu f>9Us3 2.6.3 1i 00I^68PUUd6 o 80ll6M3 60^IV3>6M3 031^6 P6s

M63M3 ll^6lU0l3M3 ) 3 luKu^ÜOs (^6 03MP cl6 ^I8p6s8I6 3p3k^6 ÎU P353>6l OU P65

M63M3 ls6!U0l3M3 ) 3 1Ms6fl6sUlui <V. 1Î9. 2.3 d). 30681 03^, s3p0l^ul cIiMs6
I

fluxul d6 dÎ8p68Î6 8Î 06> Mil 6816 693I ou s3POs1uI p6sM63Ul6>0s, s68p60liv ou 

s3POss1uI iUV6I^8 3> s6>UOl3Ul6lO5:

1 - 1 1

0 3I13 8d6M3 60diV3>6M3 P6M^U oisouilu! M39U61Î0 diu fi9U53 2.6.3, 6816 30663 m 

031^6 86 00U8ld6s3 O P6I^M63U13 d6 cÜ8p6^8«6 3 M39U6luIui , ÎU P3s3>6l OU 306813, 8I 

O p6sM63M3 d6 d>8p6s8I6 P6M^U jU9UU>6 l6sOM39U6llO6 , d6 386M6U63 1u P3l^3l6>. 

I^6UlsU 03l0Ulul 3068101^3 86 PO1 1oIO8I, UU6O5I, I^6l3lÜ 6MPIU06 t100I:

,- lE/II , <2.34»
/, ^0

uud6: - jum3l3l6 diu 3U3 8Ups3l6l6I Iid6I^6 ll3l6s3>6) 3 M39U6luIui' /) l/r)l -
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îo<^ilo6in3i3 3 -ug(^t!o(' /. - !U5^gI5NO3 jugunîos- 6 iMi

lungimee Înl56fitt55iiui.

1_)O8IUU(. '-'8' ^iO<1M')UVZ s)6lNsU ^0'^!^!-''^,^ ' -^> 0035-3

66t65NN03 LI s-sH!^l o 5085063 g(3fo 3N3iltlO3 !116l, 635 s)ONî5'3 3 o s)s^OI^IO 5N3Î

dun3 l56duie 56^olv3l3 p50dl65N3 6e 03MP.

V303 86 066038^2 ooofjorentul (je 6Î8P65816, P5og53mul 6e O3loul s)56^6Nl3t MSI 8U8 

P0316 fi 363^535 -8 6 3oo6i5!8 6ooi 86 tine 863M3 81 .'6 fluxu! (Io 618005810. !o 30685

86N8, 6363 86 OON8Î6653 80^6503 6o5iv3len13 în 0356 86 inl5O6uO6 0 P655N63N13 66 

6Î8P658Î6 ÎN P353>6l OU ÎNt56fi65U>, 5No6ifio35il6 N6068356 ÎN p50g53MU! 5î2lVl/X6l V1 8UN1.

- P5I5N3 ÎN8t5UOli6 fî^/XV 86 00MP>6t63^3 OU OO6fioi6Nlul 66 6i8p658!6 , N0l3t

ÎN p50g53M LV,

- 6up3 iN8l5UOtl3 50 86 363Ug3 8v^!_'s^ - 66l6 3- 1 )/LV, 0356 V3 PU513 6lio6el3 60'

- în IN8l5UOll3 06 PU513 6lio)l6l3 60, 0356 30U5N nu V3 M3I fi 6liofl6l3l3, 86 

Înlooui68l6 1) ou 8vkt_I/^

- 6up3 IN8l5U0ll3 60 K) 1 00 86 INl5O6uO6 IN815UO1Î3 8v^l_I^ - 8I / LV, 0356 V3 

PU513 6liofl6l3 140'

- în IN8t5U0tl3 06 PU5t3 6tiotl6t3 140, 0356 3OU5N V3 535N3N6 f353 6tio66t3, 86 

ÎNl00UÎ68f6 8I OU 8vkl_I^,

- ulîl5nu! 1655N6N 3> IN8t5U0tI6i Wf^H6 l1 08,50), 36Î03 8l, 86înlooui68t6 ou 8V6!_I/^.

) k^5in INt5O6uO6563 3068105 5no6ifio35i, 8-3 oblinuî V35i3Nl3 82!V>/^61 V2, 0356 1ÎN6 

8635N3 66 fluxul 66 6i8p658Î6 P5ÎN OO6fioi6Mul 66 6Î8P658Î6 3l68.

ln OON1ÎNU356 86 P56HM3 UN6>6 6X65Npl6 00N05616 66 oeloul în 0356 86 luO563?3 ou 

p50g535N6l6 NUM65I66 82IVI/X61V1 81 fî2lV>/X61V2. f^6Nl5U 0Î50UÎ1ul 5N3gN6lÎ0 OU 80^6503 

66 P5inoipiu 6lN f>gU53 2.6.3 8-3U OON8Î66531 6ou3 O3l6gO5li 66 6X65NP>6 66 O3>oul: 3) ou 

N6gllj8568 fluxului 66 6i8p658«6; 5) OU OON8I6653563 fluxului 66 6I8P658I6 P5>N 006fl0i6NlU> 

66finiî 66 56l3li3 2.3 1.8-3 OON8I66531 03 jugul 6816 563>ir3l 6in 0l_ 37, P6N15U 0356 OU5d3 

66 5N3ZN61H356 l5l6iO3l3 6XP65I5N6N13I) 6816 6313 ÎN 1igU53 2.1 2, 135 5N3N5Nil6 03530l65I8ll06 

60U3lHl05 2.19, 56?Ull3l6 P5IN i66NllflO356, 8UN1:

- 1,6100.10^: e, - 0,7668.10^ : ^--1,0117.10^,

0,2684.10^: <7,- 1,1250.10^: c, - 3,1250.10^ 1

BUPT



Lapitolul 2 52

e, - 2,1 1 1 7 « 10" - cg - -1,1833 » 10" - ^- 0,4667.10"'

- -0,8667 - 10" - (?,, - 1.8400» 10" -

^.-0,20^ 6, - 0,L /' ^-1,20^ 6. - l,7 / ^-2 0

/7,-660 >4/^ - /7,-1450 >4//?? - /7,-2400 >4/"? - /7.-6200 >4//7) - 77^-22,8 ^/^?.

0oit3til6 cl6 m^ura p6Mru coeficiernu c,, t7,, ... ,c,, rezulta (jiu ecuațiile i2.19). Lu 

valorile cle mai 8U8 p6utru cou8Unttc, culpa cle magoeti^am 6xp6sim6rnala 68te oi.ie 

9psoxim9t3 aualitic cle 6xps68iile i2 19), mai 9l68 Io iut6rv9lul l0 1,2) 4, ca^e 6816 

siugusg ^oua de imei^68, deoarece ioduclie semaoeota peMssu maguetu! coo8ides9l 

i^O^ilLO 35/5) 68îe - 1,2^ . su wdelu>2.1 6816 ilu8ts9l3 c0s68poodeol9 mise veloti 

calculate cu exps68Hle aualitice 8i cele expesimemele, peolsu ^oua case imes6869?3- 86 

ob86sva ca pseci^i9 de aproximase 68le duoa.

tabelul 2.1

s l 7- I 0,03 0,06 0,16 0,3 0,5 0,6 0,7 0,9 1,1 1,2

/7

I-I 
0/7?^ 

z

cslc. 179 282 560 798 1059 1188 1318 1594 2069 2400

6XP. 180 280 570 810 1050 1180 1310 1600 2100 2400

6f.lo/ol 0,95 0,71 1,75 1,48 0,86 0,68 0,61 0,38 1,48 0

lVIagoeluI pesmaoeoî 86 coo8ides3 coofecliooel dio /^I_^I>L0 35/5 8« 6816 

M9g06lH9l (lupa Mlsoduc6s69 89 ÎN ciscuil. peolsu UO 98lf6l d6 M9l6s>9l, f9dsic9 

coo8îsucl09s6 IlVs69r3 cusd9 d6 cl6M9g06li^9s6 ps6^60l9l3 m figum 1.12 l1 1 3I. /^669813 

cusd3 ^6 c!6M9g06lH9s6 8-9 9psOXIM9l Pools o 8Ucc68IUO6 c^6 86gM60l6 c>6l6sMM9l6 c>6 

puocî6>6 /1^1, ... ,/l--g , 9>6 63sOs coos(1oo9l6 8UO1 ^9î6 m I9d6lul 2.2.

I9d6lul 2.2

punct 1^11 «VI2 IV!3 lVI4 1^15 1^16 IV!7 I^!8

I 1,20 1,12 1,03 1,00 0,95 0,90 0,80 0,00

I 0 20 33 36,5 40 42,5 44,5 47,5

BUPT



O3pito1o! 2 53

) ^19. 2.12

, >51 0663 06 P5IV6816 3iM6s18IO51'l6 oi5ooiloloi, P65115O 6X6Mplif'O356 86 Ps6?ima V35I351-

16>6 M 0356 IO519'M63 M39516lO>OI 6816 /^-5(7/7? , 3 jO9Oloi 165OM395161IO /^-200/7? , '35 

1511561Î65OI 86 005181(1653 P353M615O, 3V35l3 V3IO5Ü6 ö - 1 MM, 2MM 8Î 3MM. 8651150 10316 

V35I351l6l6 3l686 8-30 fZOM 03l00>6 00 5169Üj3563 di8p68I6I l - 1 >81 00 005181(1653563 

306816'3 P5I5115-O51 f3OlO5 (16 d'8p658I6 3>68 i ^-1,4 ). K6roll3l6>6 d6 O3!ou! Ob1l5IOl6 00 

P5O953M6>6 5î2!VI/^61V1 8' l^2!VI^61 V2 80511 P5626511316 m l3d6>6 l2.3-2.5), Io 0356 8-30 

P381531 51O131">6 (1'51 P5O953M6!6 (^6 03>00l, 00 86M5"si03l"l6: 00 - OO6fiOI6511oI cl6 cj'8p658I6 

< 3IVI -'51(1001'3 M39061Î03 (1'51 M395161 i )' l-!lV! -'5116518'13163 03MP0l0I M395161'O 

?51 M395161 l )- 8306 - illdoo1i3 M395161ÎO9 m j090l f65OM39516liO i ), 0306 -

BUPT



Oopitolul 3

M3s;li0ll0 ili lu^u! fOs()5l1Z(^iOliO i /V. i' 80 - iliOuOULl 5N^Os'(U!OZ ls>

^INsof^'^ i '-Oio), -:oor 0r)li^î^!t) (>-<5 0

eu^3 3 iv.lio-2 L).

8eMsU o 8P560I656 M3I lsilulNvI, V9I05ÜO odtlsiuto (?.u P^ogl-Jmelo ct6 O8>oul 8l_ll7î 

sepso^ooîaîo gssfie m figui's 2.13.

spotul ? 3 l /^ - 5 t7/77 - /, ^0 (7/77 - - 1 /Xb -0,1 )

3
6^) 

m
^<7l-0 l^/m!

6-1 /77/7? 6-3 /77/77 6-3 /77/77

1 0,1 3,1915 4,7831 6,3746

2 0,2 5,8231 9,0062 12,1893

. 3 0,3 7,9666 12,7413 17,5159

4 0,4 10,0862 16,4524 22,8186

5 0,5 12,1937 20,1515 28,1092

6 0,6 14,3013 23,8506 33,3999

7 0,7 16,4128 27,5537 38,6945

8 0,8 18,5324 31,2648 43,9972

9 0,9 20,6999 35,0239 49,3478

10 1,0 23,1155 39,0310

11 1,1 25,7330

!
^sdelul 2.4 i /^ - 5 <7/?? , /, - 20 e/77 - 1,4 , - 0,1 7" )

0
17" 1

l^//77l

6-1 /77/77 6-3 /77/77 6-3 /77/77

1 0,1 2,7368 3,8736 5,0105

2 0,2 4,9136 7,1873 9,4609

3 0,3 6,6025 10,0129 13,4234

4 0,4 8,2673 12,8146 17,3619

5 0,5 9,9201 15,6042 21,2883

6 0,6 11,5729 18,3939 25,2148

7 0,7 13,2297 21,1875 29,1452

8 0,8 14,8946 23,9891 33,0837

9 0,9 16,6074 26,8388 37,0702

10 1,0 18,5682 29,9364 41,3046
1 11 1,1 20,7810 33,2861
! 1.2 23,2419

BUPT



<03p,tolu!

I3t)6lul 2 5! 5 77M - " -0 0^> -

iVI'i'imo s ' ?
1/^/^ !

î

!
! !! !

! i
i 1 1,087 25,3 1,087 2000 1,08 2

2 1 2 0,975 38,2 0,975 1791 0,975

3 3 0,805 44,5 0,805 1516 0,805
4 ' .4 1 1,110 21,0 1,110 2095 0,793

! 2 1,058 3 1,9 1 96 1 0, 756

6 3 0,952 39,4 0,95 2 1733 0,680

O603s606 0000t6l0s 06 tUs16t!03s0 I6 60^68^000 lOclUOtll f)6 ^0U3 s)3l33 !3 OOtU! 

eu^dei cle M39oeti^3m 3 jugului fecomeguetie - circle 30638t3 uu clitec3 mult cle o cl^eepa 

eutdele odtiuute 8uM ci80^ ueliuiese. Ve 386meu63, cleea 86 eou8icles3 uu eoetioieut cle 

cli8p6s8ie MSI M3s6 lp38t53ncl clim6ci8iuml6 eiceuilcilui), 86 60ti8t3l3 es iucluctia M3gu6tic3 

m?Mcefiec - -oua cle imece8 pcgelie - nu 863cl6 pcopoclioci3l. kxplic3li3 86 g3868t6 m 

si6licli3M3l63 eiceciitulcii M3gri6tie cou8icl6c3l.

^ig. 2.13

-^8tf6l, lu L3rucil6 3l33lH3t6, 3tUI3ci 63ucl 3 cc68LUt cl6 1,4 oci, >uclueti3 

BUPT



Lspiîolu! 2 56

M3gnctic3 îsi îmmkies siu soacie3c6>38i s3p05î, ci M3i pmin : peMm ö - 1 mm , 

il^c1ccli3 ml^tmfie^ 803cjc cje 1,Z7 ori; P6Msl_i ö - mm cl6 1,29 osi, Î3s peMsu 6 

3 mm - de 1,1 8 05i.

BUPT



Oanitolnl 3 57

o 3 p i î o ! 0 ! 3

L^L_k

l_/X 818 LO ^^61^^11

»303 V3N3lll3 ^6 03î0>^ iN 6316 M3NMlî6 c>6 81316 3>6 L3Mpl_l!ui 1N39N0tÎ6 8UNr 

60N8icl613l6 60N813N16 >5! 8601ÎUN6 N0 6816 83118136310316, 168P661IV P6N110 63^011 63N(l 

8«8l6MUl 3N3Ü?31 N0 6816 POllivi1 83 1i6 clivî^3l ÎN ^0N6 ÎN 6316 83 86 >0616^6 60 V3>0li 

M6clii în 8661Î0N6, 3doicl3163 p10d>6M6i c>6 63MP 6816 iN6Vil3di!3. 0 P101661316 c>6 63>il3l6, 

1313 l3l0N3li 8i MUl1ip>6 16V6Nili, 60 c>6l611niN3163 P166i83 3 1N3lilNi>01 cl6 81316 3>6 

eâmpuluî NI39N6II6 în 01166 P0N61 din cl01N6N10> 8l0(ll3l, 6816 P08ldll3 N0M3I plin 

16^0>V3163 p10b>6M6i cl6 631NP 6316 3P316. Lum, în 96N613>, 8I8161N6>6 6U M3gN6li 

P611N3N6N1Î 8NN1 N60M096N6 81 N6ÜNI316, 3501(^3163 P105I61N6I ^6 63MP ^6VIN6 0 

65681I0N6 60MPI6X3, IN0P613N13 1313 01ÜH3163 8i8l61N6>01 cl6 63>6u! 1N0^61N6, PU161NI66. 

In p1IN6ip3i clin 36681 M01ÎV, P16060p3lil6 clin ciI1>M3 V161N6, >69316 cl6 60MP>613163 8I 

M0cl6inir316 1N6l0cl6>01 cl6 63>60l 3 8I8161N6>01 60 M39N6II P61M3N6N1I, 80N1 jci8lifi63l6 8I 

101 1N3I 31NP>6.

Vin116 1N6l0cl6>6 cl6 63>60> 3> 631NP0>0I 6>661101N39N61I6, în mocl cl6086bi1 86 IMP0N6 

M6locl3 6>6M6N16>01 finil6. /^663813 M6locl3 86 P0316 3P>I63 3V3Nl3j08 ?i P6NI10 M6clii 

N60M096N6, N6liNI316 ?I 3Nir0l1OP6. ?NN 3p>163163 0N01 PNN6ipil V3N3p0N3>6, 6316 8130 

>3 53^3 M6l0c>6i 6>6M6N16>01 1inil6, p10d>61N3 16^0>V3lii 6603liil01 63MP0>0i 1N39N6li6 86 

113N8101M3 ÎN11-0 p10b>61N3 665lV3>6Nl3- cl6 3l>316 3 f0N6li6I 6316 MINIMH63^3 0 3N0MI13 

f0N6îi0N3>3.

kxp168I3 96N613>3 3 f0N6li0N3>6I 38061316 631NP0>0I IN39N6I1IOI P61M3N6NP P6N110 

M6(lii 03166316 6816 t30, 73, 1041:

BUPT



Ospiîolu! 3 58

i)

u^cjo V 68to 6omomu! ivoiuuiu!) în 0356 86 303>i^63?3 p50dî6M9 (^6 03MP, 135 68î6

f50MÎ653 OU O05icütü l^6U5H35151 3 c!oM6UÎu!ui. /X! c!oil63 165571651 cliu fu570li05i3l3 îiU6 8635713 

(je P5626M3 O05ic!ttiil07 ^l6um37i5i ueuule. ^6M5U O3^U5ÎI6 0356 clomeuiul 8lucjiu 356 

0UM.3! OO^(jlîH v!s,o^!6l 830' s)6UîsU 10313 fs00lÎ653 x^ O05icIilH!6 l^0UM3UU 8UM uu!6 

fuuo1iou3>3 V3 oouîiue d035 psimul 167571651 3! 6XP768Î6Î <3.1). 06037606 m 76>3li3 l3.1) 

8UM 1761 57137ÎMÎ 716OU7108OU16 l - I7lduo1i3 M3gU6lÎ0S, // - Î71l6718il3l63 oâmpului 

M3gU6î>0 81 - POl6MÎ3lul 77139716110 803!37), 6816 U60683s 03 6Xps68I3 g6U653l3 3

fU00li0U3l6Î 83 f>6 ps6>U0s3l3 81 3^U83 13 O fOsM3 06 86 P0316 UlÜi^3 M 03l0U>6. In

fuuo1i6 c>6 00sicji1iÜ6 s6f6sil03l^6 >3 ö0M6sliul 0356 86 5620>V3 p50b>6M3 c^6 03MP 

M39U61I0, l53N8fO5M3563 fuU0îl0N3l6I 68t6 3f60î3l3 cl6 P3^icul35tt31i, 383 0UM 56^u!l3 >3 

P353g53f6>6 3.1.1 81 3.1.2.

3.1.1. Domeniu ou M3gn6lir3îi6 permsneMS

ÎN flgU53 3.1 86 005181^653 c>0M6MUl 1/ - l3 1/" , 151 0356 8U586>6 c>6 03MP 8U511

M3g516lii P65M35165lîl- Zubcj0M65liuI 1/^ 68l6 f353 M3g516lH3î>6 P65M3516M3 l - 0 ),

I
135 8Ub^0M65liuI 1^" 68l6 OU M39516lir3^I6 P65M3516M3 < 0 , M3906lul P65M3-

516M). ^505111653 3 cl0M65liului,

i:o L." u

86 O0518ici653 OU OONdhÜ MIXt6, 3l3l P6M5U ^0513 t353 M395»6lir3^6 P65M3516M3 

O , 031 P6M5U ^0513 OU M395161 P65M3516511 -- ^651l5U

PO5^iU51ll6 c>6 f505l1Î653 ?1 8UM d3î6 OONcittl« KI6U5N35M, 135 P6M5U ?'

Ly" 005iciiîli Di51O^ll6l. D303 86 005181(^653 M3I mulî6 rO516 ou M39516lH3î>6 P65M3516M3,

BUPT



Lspilolul 3 59

3l000I V7^ 6816 5600,0063 36681053, 135 6816

560010063 1010505 2006,05 1353 5039061,2306 P6507306013, 

00 I0l6,68 815711,85 85!f)53l0 000 66 550005Z53 ,

568P600V

,0 g60653!, 503906117.808 856 6003 00MsiO060l6 

i /1^ '-i sOtO5)'>sO5N /V§, ).

.^651 7003 '/

iv.56,. 1.3, 1.17, 1.18). O303 86 006 863508

8O.^O3lO 3050'7

5i Ö
s < s /7 /7 5//7 ) 5/57 > s l s i

5-o6o 0 !070iw /b - // /7 , 135

§ - ^0 /7 - /./ - ^0

(177 p! 6012351,6 66 5031 808, 56)808 3. 1

/7 /i7, ) (//7 )
13.3)

s l /7 /7 ) 0 c/8 s l /7. /7 - ^ /^ ) -7 .

^0 03650, 506lo66I 6,6506016,05 1,0116, V0>0500> 1/ 8> 60506010,01 M 0356 86 303,1263-

23 P50d!6503 66 O350P 86 I50p3l l6 ^0 /77 6,6506016 1,0116, 66 6,506081001 801Î0I601 66 50ICI, 

38^161 10031 p560iri3 66 C3>00l 83 1Î6 O0568P00^31O356. /^068t6 6>65060t6 P0l 0 66 6,165116 
61^6081001 81 105506, 10 10001Î6 66 O00l«9053li3 6 0506010101, 56163 0 3 6 6 61805602356 1Ü06 

503, 66083 3OO>0 0066 86 si5680p006 O 0600>1O550Ît3t6 50 31 50 3 56 3 O350p0l01. l^050350l

00605Ü05 56l6l6Î 86 0016323 00 /? . l)601 l000li003l3 l3.3) 66V106I

1 , /77 . !3.4)

1^01306 00 50' 0050350! 66 6,6506016 1Î0Î16 6Î0 v', 00 50"-0050350, 66 6,6506016 1Î0Î16 6Î0

V" i50 50' -5 50"), 00 /77^^ -0050350> 66 6,6506016 1Î0Î16 36Î306016 150006561^ 8Î 00 57)^" -

0050350, 66 6,6506016 1Î0I16 36Î306016 150006561 </77^ -- 777^ >777^^ ), 10001,003,8 6816

! j < I c,//, ) j l s < I c,^) -

BUPT



Lspiwlu! 3 60

«L! / <». L! /1»»». >2^
" i» »>

În 6XP568I3 13.5), semnifieariile not3tiilo5 faouto 56rult3 clin 56l3tiil6i

13.6)

^-1 L-1

L -L >r^ > L-L<L.>
86Nt5U /u^u^/s 7^0577^ ^/765/CC NS//7?/a^ oontinuts IN 8Ut)clO5N6Niu> v' NU 86 0UN080 

antioipat Nus'- '.6^ uu si663'6 oîomont finit rn P35ts) PS O'.'sds cls

5N3gN6ti^356 8lî^>. OU5d3 06 t^buîo 0UN080Ut3 Vin 3668t motiv, p655N63dilit?Nll6 , 

ß^Nt5U fiSO35O 6îSM6Nt nnir X, 80'Nt -N'-Zt N60UNO80Ut6, ou 6X06ptl3 8UdOOMONi!-!o-' ou 305 

clin v' 1^303 8UNt), undo /^0 85006d6Ul d6 56^0>V356 3 psodlsmsi cl6 03MP IN O3cl5U>

P568UOUN6. IN fiN3! iv 035 3 2), 50^0>V3563 unui 8Î8t65N ds 60U3tli 3lg6d5Î06 lodtinut 

P5IN 8î3îl0N3N?3563 funotionalsi 3.5), IN 0356 N6OUNO8OUt6l6 8UNt POt6Ntl3l6>6 NI39N6tiO6 

8031356 1 / - 1 , N ) din 06>6 N NOduN o!s 56t6l6i d6 dÎ8056tîr356 3 dO5N6N,u!ui V d6

8tudiu. Lum V3>O5Ü6 8UNt >3 inosput N60UN080Ut6, 56^o!v3563 8i8t6niului P55;8UPUN6

MZI mu!îs itS53tii, plsoâncj >^6 >3 V3105I INti3! 3>686 s)6Nt5U 1 X - 1 , 5/?^ ) 81 
!

<S5S0t3N6u-l6 >3 fÎ60356 it653tÎ6 V303 P5OO68U! 6816 OONV65Y6M, 86 Odt'N ÎN f,N3! 3NU5Nlt6 

valon P6M5U cjîf65ire >3 un 6>6M6Nt finit l3 altul, OO568PUNr3tO356 PUNOt6lO5 c^6 

tunoîiongse P6 0U5d6l6 (^6 M39N6ti^356. vsoi, în oacfsul UN6« it653î>i, 56^0lV3563 8i8t65nului 

cle eouatli 06 86 0dtiN6 cjin 56l3ti3 13.5) 86 fa06 p6Nt5U - OON8t3Nt în 53PO5t ou

d35 c^if65it p6Nt5U X (jit65it. 0303 V' nu oontins 5N3t65Î3l6 N6Üni356, -- 00N8t3Nt în

rapon ou 81 0UN080Ut, i35 p5Odl65N3 86 56^olva Înt5 o 8ingu53 it653ti6.

86Nt5U /??3A5765// CU OONtiNUt, ÎN 8U5(1O5N6N'Ul

V , P5O5!65N3 86 puns 3865N3N3tO5, dl35 ou 5st65i56 l3 1 X - 1 , /?? ) 8snt5u

5N39N6UI PONN3N6''Oî 8'8'-::! -8U58^ O 1-.' Ocl.NP' I >.. .- '5 : - :

d6M3gN6ti^356. în 03(^5U> UN /l it653tÜ , Oâulu, 86 3505^03^3 81MÜ.35 , ONN8,5tO53N5l 

// - OON8t3Nt IN 53PO55 OU - ânl 6« >3 Ui, ^".Sslt finit >3 3îtu! 8Î 86 O 6

BUPT



Ospilolul 3 61

ll613liv P3NS 86 odîm vslofl 8l3di>6.

l_U3N(j IN 00N8ic!6s3^6 366816 P166H85Î, 86 obîîn6.

'^)

s <

5 3 I^Uc 863M3 63 sN39N6tI^3l>3 p65M3N6Nt3 68l6 incj6p6N(j6Nt3 d6 «N 

13.5), (3.8) 8Î (3.9) s62u!t3

"x < ^ ) c/v ) *

<310)

V3L3 86 t«N6 863M3 (^6 s6!3ti3 s6^u!t3 ts3N8fO5M35Ü6 6Vi(l66r6'

<//,/7, )./;--//,//^--^ < ö)/„/s» ), <3-11)

's

, <^° ^» >-" ^ ^° < )» . 

UNd6 8, < 8UM 60MP0N6M6>6 N0ssN3l6 3>6 iM6N8i131li eämpului M39N6lie P6

ssOMÎ6s3 , f68p60liV 3«6 M3gN6tir3îi6i p6lM3N6M6 P6 f5ONti653 , ?Ml-UN 6>6M6Nl 

031^663^6, 3dÎ306sN fsOMl6s6i , 568P6L1ÎV . V363 86 INts0(j6L ss6>3lli!6 j1.14),

i3.11) 8i 13.12) IN 6Xps68I3 13.10), funeriON3l3 66VÎN6

1 )» ^

* 1 s I /-»» < s^s</ )/„ )» > l - r» ! ) -

BUPT



Ospilolul 3 62

* z/, <- ö /Sn .

NI/'
t l ^ < - s ^ / sn .//o < >. I <3 13>

/^663813 6816 tO55N3 utila 3 fune1i05I3>6I 6XP5I5N313 ci6 56>3l>3 9651653la <3.1), 81NgU53 

N6OU5^O8OUt3 tund jDOtOsttidiul fs,39N6tiO 803i31

^6Nt5U tmut 863M3 ci6 fZsiw! 63

30.68t!3 3U nconciotati ciitncit^ s)6Ntcu ciiv6586 d!c60.t«i. /X8tt6i. ddoa cn3toci3lui 056^«sN3 tcoi 

3X6 tdi560tii) si56f656Nti3i6 ix, ^), 56!3ti3 (i.16) 86 80516 siontcu 06i6 t56i ciicootu 81 

ONUtNO'

z> - —--------- , V - X, /, X . <3.14)
'°' />0 ",

06 386M6N63, t56f>UÎ680 0UN080U16 0U5d6>6 d6 ci6s1339N6ti^356 6^ i ) 3?6 M39N6tu!ui, 

ciitonro P6N15U 06>6 t56i ciic66tu. 0363 81 /c/^L/6/6 /6w/7?^/?6?/66 8/

sn/>o^s-os, 86 V05 iM50ciu06 p65M63diIit3ti 56l3tiv6 ciup3 3X6>6 pc6t6c6Mi3l6:

, V - X, /, X . > ->/
Z^o ",

Lisnilm, 6Sl6 riL0652s 53 fio LUs>03LUl6 curbsls clö M3gN6ll^3,'L PLM5U osls r^oi ^issoxii.

Oum p6sM63biIit31l>6 f6>3tiv6 8i //" ci6pin6 ct6 punotul c!6 tunetion3f6 P6 

cucd6l6 N6lini3s6 - fiind imîi3> N66un08eut6 - m pcoe68dl d6 c6ro!v3c6 3 66U3tiiIoc odîinutS 

pcin minimir3563 funotion3!61 86 V3 UsMSN 0dtiN6c63 60NV6cg6Nt6Î p6Ntcu 66>6 1561 3X6 

pc6t6c6Ml3!6. l^c0e6d6Ul 68td 8IMÜ35 ou L6> d68oc«8 p6Ntcci M3t6ci3i6 N6ÜNI356, d3s 6XîiN8 

P6N15U 1561 dl560lîi.

IV!jni551ir3563 funeli0N3l6i l 6.^/ o ) oonctu66 - P5ÎN inl6g53!o!6 d6 

8Uf)53t3l3 eonlinuto m 6XP56816 - i3 568p60t3563 eonditiiios P6 fcoMi653 Ü 3 d0sN6N1dlui 

d6 8 tu ci ic.! V. 0303 olo-noMolo finito 310 ciomoniuîui cîo -tuciul .' 80 3<z^j ouf'oion' 'i'! sinoi, 

3tuooi fc.inotion3!3 l3.13^ nc)3to fi 3l3cc)xinvN3 oocfo!^

II î 8 '
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* X! î < - s^st/
X-1

xi^ <-s /ö^ ),

Xil - s/ s /7 ^o« >, -
x-1 ,

Le t306 P56oir3563 03 m O3^O5Îie 00005656 iv. 03p. 4 8Î 6) 3P5OXÎ5513563 He 5031 308 

005lH006 >3 56^0lt3t6 t)006, 0356 86 V65if>03 6XP65«M60l3l.

^6oi.5o OO oâiop plclO-PO'oît^î, ^^Pi68>o fooOooooîoi 86 POäxO OooOe HiO 56>35io 

i3.13), f3O35iHo-56 m!oooi5Ü6: Vx , ^x" , L^x ^x ?i ^x^ X - b6M0ifi03tiij6

«îo53tiil05 8051t:

, - 8OP53f3t3 f353 5713gN6t^3li6 P 655N35165113 Hm HO5N65lio1 He 8toHio i - 
o - Ox

' 3OP53t3t3 6i6M6lttu!oi 3'j-

, // - 8OP53f3t3 00 M3^516îi^3tio P65M3O6O13 Hm c!olM6oiol H6 8toHio i '

80ps3k3l3 6!6M65l1oloi >. Hm 8

- OO5d3 H6 f5O5ltl653 3 8OP53f6wi Z', 00 OOs^Httil ^6OM35M i 
^x

- ' PO51M5163 Hm 3HI306M3 elomeMoIo, X)'

- OO5d3 He fsOMi653 3 8OP53f6lei 8", OO ooriHitii 1^605035151 i o^x -
- X

' P051IO5163 HM (7^ 3Hi3065lt3 6>65ri65lîOlOÎ X).

v60l, f0510H0s13l3 P65115O 051 035OP pl351-p353>6l 68t6

< s^sc/ >» ck

X i s l I s^sc/ > //g i - »/„ ), i 5/5
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„r <- ö / s „

i s I - ö ^ / ö I/„, I -// ).
L-1 ä.

13.17)

I^0l3l«ile dîu s6l3îi3 13.17) PUM68O 8emmfi03îiiIei /??^ , /7?" - UUM35UI de elemeMe

^eife e?eee dio 8u.0s3f3î3 3', ^e.8peot!v 3". e^!5N37u! de eiemeule fjuiîe de 

lsomiesz, eu ooudiîii ^eumeuo. diu 3', ^68peotiv 3".

0303 eiemeutele fiuire 3te domeuiuiui de 8Mdiu pleu 86 3teo 8udoieur de mioi, 

386sU3s,3^O7 03^u!ur NidÎ5s16N8!O!^Z^ iv. sei. 3.16), f^jiroriouele 13. j 7) 80 s)03te 3s)sOXiM3 

ou 6X0768?3

n ? <7 , <A 1/^ '^x î
x-1

3 ! I / ö /7o < i â
x-1

beteliile 13.16 , 3.18) l^edeu exps68ii1e fuueriooelei peor^u oämpul meguelitos 

petMLmeMi în fu^oîie de potemielele meg^eîioe 803t3se . lo oed^ul merodei

elemeoteins fioite, kus^otiite 66ouno8ome 1 X - 1 ,^ ) 8S expsimZ ?u s3p0sî ou 

POt6Ull3l6ie M3(^U6riO6 803i3s6 j 1 / - 1,/? ) 3>6 siodusjios sere.'ei de (ji807eri^376 3 

domeuiului de 8ludiu 1v. p37. 3.2). Oe 38emeue3, iu seledilo emimile ime^viu 8i meguetü 

fl65M3ueuti, P7M M3gu6ti?.3riüe p6sM3ueute , s)3s3M6tsi> eeeteuelelos oisouiîulu, 

meguetio 1 8l ). U760U61 8! ooudiriiie ^6U7N3uu oe fsoudesi dosueuiului 

i 1 81 . 8 / 8/^ 3u786le de O'-ueo, ,"N3 0e«'jet-:ie >or.'8U!tuîUt !>!<iv)U00(^ >>

OOUdtUite 00 s5OllUOs3 UeUU>68O OUl»O8OUce 06Ut5U 03, ie uu 8i3i.0«U OU u^e^uou OOdiieuelM 

do (zo^isno-sje do^e, 80jude or'oblemer du ooluo 83 f-o uuioe.
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^0N6li0N3l6l6 13.16) 8i 13.18) 30 on g^acl öe 96N6c3lil3l6 8pocil, liinci ulili23bil6 

penlco 632on>6 In 6356 ciom6niol uncie 86 c>6l6cmin3 pcodl6M3 c>6 câmp 6816 N60M096N 

81 N6>ini3c, 3131 In 80bcf0M6niuI f3c3 M39N6IÎ23I16 P65M3N6N13, 631 8Î In 2ON3 M39N6liIoc 

p6cm3N6Mi. v6 386M6N63, f0N6li0N3>6l6 86 pol O1ÎIÎ23 81 p6Mco M6(iil 3ni2olcop6 ci363 

I6cm6nii 3668loc3 86 ci686ompon ciop3 ciic66liil6 Pc6l6c6nli3l6 ci6 m39N6ll23c6 81 86 

iMcociuL pecm63dili131i c6l3llV6 ciop3 366816 ciic66lli 1c6l 3.14, 3.15). In 36681 632, pl663nci 

c>6 >3 V3loci INI13I 3>686 P6n1co 81 ' OU c6f6cice 13 66>6 1c6I ciic66lli pc6f6c6Nli3>6

ci6 M39N6ll23c6 1 V - X, /, 2 ) 81 P6n1co 10316 6l6M6Nl6>6 finil6 ciin jo9oci>6 

l6cOM3gN6lÎ66 8Î M39N6IÜ p6cM3N6Nli, 3668163 86 voc ooc66l3 pcimcon pcO668 i1ec3liv 

P3N3 86 odlin veloci 8l3di>6. ^co66(i6ol 6816 8icnil3c 60 66> ci686N8 l3 M3l6ci3>6 N6lini3c6, 

ci3c 86 6xlinci6 P6nlco 66>6 Ic6i ciic66lii Pc6f6c6nli3>6 ci6 M3gn6l!23c6.

3.1.2. Domeniu fSsS msgnelirslie pesmsnenlS

^XI81S 8i1O3lii 63N(i no INl6c686323 63MP0> In M3gN6lo! p6cM3N6Nl, 61 (i03c?n1c-o 

3N0MI13 2ON3 c68lc3N83 ?N3l3c3 36681013 sin1c6ll6c, jogoci f6cocN39N6ll66). k^6Nlco 38116> 

ci6 6320N, ci0M6NI0l ?n 63c6 86 c620lv3 pcod>6M3 ci6 63MP no 60N1ÎN6 20N6 60 M39N61Î- 

23^16 p6cM3N6Nl3, I3c fuN6llON3>3 3c6 o focms P3c1i6o>3c3. /^663813 P0316 fi ci6(io83 ciin 

6X^)c68I3 foN6liON3>6I P6n1co 6l66lcO8l3li69 l^3, 86, 1 14Nn d323 3N3I09I6I ciin1c6 63MP0I 

M39N61O813116 81 66> 6l66lcO8l3l<6: // o , 6 ,

' 0 , 0 ssb ^8lf6l, p6Mco on ciom6nio Isca M39N6I123I16

p6cm3N6n13, 60 6oncii1ii ci6 fcon1i6ca cnixl6, 1on6lion3l3 6816

- s //<ö^ / Sn) t/L , <3.19)

onci6 V 6816 volomol ciom6nioloi, I3c poclion63 ciin 1conl!6c3 36681013 60 6ON(ii1ii 

k^60M3NN. D363 86 1iN6 863M3 (i6 13P1O> 63 (iOM6Nioi 6816 (iivi23l M 6>6M6N16 1inil6, 

c6>3li3 13.19) d6vin6
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//. <s <3.20)

m 0356 8-30 13001 N0131ÜI6: 571 - 5105713701 d6 6>6M6M6 1ioil6 dÎ51 dOM651I0' 777^ - 510571350, 

d6 6I6M6M6 1l5lil6 d6 150510653, 00 005ldi1ii ^16057135151.

l^051OllOO3l3 <3.20) PO3t6 fi d6d083 81 dl51 6XP568I3 965165313 <3.13), Io 0356 86 0516 

8635713 03 571395160^303 P6557135165113 68t6 510l3 81 86 3d3pl63?3 510l3lÜl6 56165Î1O356 13 

5105713501 d6 6>6571651f6 1l5lif6 l 777 /77 ' /7^ -> /77^, ).

^6M50 O3571P pl351p353l6l 15115 051 dO57165110 1353 5713951611^306 P6557135165113, 

1051O0O513<3 86 P0316 d6d006 1Î6 P5Î51 p35fiO0l35I^3563 6XP568I6Î <3.20) M15 051 5510d 815711135 

00 06> 0lili^3l >3 Odl!516563 56131161 <3.17), fÎ6 P5151 p35llOUl35I^3563 ^156013 3 56l3fl6I l3.17j 

P6M5U ^OM65lii 06 51U 00511,51 571395161Î p655N35160li. ^XP568I3 Ob1l510l3 6816 <3.21), 051(16 571 

81 577^ 30 865715lifjO3lii 81571,1356 00 06>6 (1,51 56>3ll3 <3.20), (<35 3Î0Î 86 561653 >3 6l6M6M6>6 

1Î0Î16 (1,51 dO57160I0l p>351, Î35 (7^/ 86 510163^3 00 , 568P601ÎV (7^^ .

<3.21)

l)S03 86 1,516 8635713 d6 p5006d60l d6 3PÜ0356 3> l000li0513l6l05 <3.13) 8, <3.17), 56^0113 

03 8, l000l,0513i6l6 <3.20) 8, <3.21) P01 1, 0lll«^3l6 P651150 (105716511, p>3516 5160M09606, 

5161,51,356 81 35li^0l5OP6 P5M 6X051(1656.36 1306 P56OI^3563 03 13 03>00>0l O35NP0>0I 571895161ÎO

8-35 P0163 0lill^3 ?i V35Î35113 03^313 P6 POl6511Î3l0l 571395161ÎO V6O1O5

3.2.

^651150 3 0011516 6003lH>6 0356 P65571Î1 56^0>V3563 P500I657161 d6 03571p, 1051O1IÜ6
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nccunoecutc 1 -- 1, /?? > -continut6în6xpr68i3function3l6i-86 6xprimsînr3port

eu poîemislele M3gn6tic6 8c3>3rc </-1,5,) 3I6 cclor n noduri sie relele« prin 

esre 8-3 împsrtit domeniul de 8tudiu în m elemenîe finito. l^enlru concrotirero 86

coneidors un domoniu p>3n, i3r di8cr6ti?3r63 3068tui3 

86 re3>i^63^3 printr-0 r6t63 d6 triunghiuri 035603^6.

In figure 3.2 68t6 r6pr6^6Nt3t un 6l6MNt finii 

eu noteres nodurilor 3c68tui3. 0303 în elemntul X 86 

con8«der3 o vsrietie linisra 3 potentislului megnetic 8es 

lsr , stunci într-un punct osreesre ?1x,v/ din inie 

riorul dementului 86 p03t6 8erie 194,1141

1'9 3.2
" l )^ - l 1 / ) 13.22)§2

"3

^l6gând 6l6M6Nt6l6 finito 3>6 dOM6N«ului 8Ufiei6Nt d6 mici, 3proxiM3r63 d3t3 d6 r6l3t«3 

13.22) 68t6 foerte bun3. v68igur, în functio de 03^ul eoneret 3N3li^3t, 86 V3 3V63 în 

V6d6r6 03 în rON6>6 und6 V3s«3ti3 POt6Nt«3lului M3gnetie 803>3r 68t6 r3pid3, r6t63U3 

6lyM6Nt6lor finit6 83 f«6 f03rt6 fiN3. /X06638I funet«6 POt6NtI3l3 86 6XPNM3 8« în r3port cu 
pc^t6Ntl3l6l6 3l6 nodurilor i, j, I< 06 det6rmin3 6>6M6Ntul :

!

»
und6 006fj0ientii 86 NUM680 funcții de form3 l114l- Centru determinsres

expresiilor 3ce8tor3 86 P3rticul3ri^63^3 relstis 13.22) pentru cs^ul când punctul ^lx,v) 86

3f>3, p6 rând, în noduri>6 i, j, I<, odtinându-86 expre8i3 mstricisls

<3â24>
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vin 8I816MUI <3.24) serulis

"1 1 X^ ) '

1 /j

1 X,
Hnânc! 863M3 ^6 <3.25), 60U31Î3 <3.22) c<6vin6

<3.25)

<3.26)^ - < 1

^6l3li3 <3.26) (13 6XPI^68I3 siolomisinlui ?nts-un punel 03^663^6 s^<x,v) ciin 6!6M6NWl

Hnfunc1i6 c<6 000^c<0N3l6l6 < x^ , /j ) , < x^ , /j ) , < x^ , /^ ) 8i powmiäle M3gnelie6 

80313^6 3>6 nociu^ilos i, j, !< 06 c<6l6sminJ 6>6MMuI H.. Inv6s83 M3lsio61

sOsM3l3 ou c00l^0N3l6>6 nociui^ilos 86 P0316 861^16 38lt6l:

1 /j
^-1

1 X, /ä 1
/j-/, /j-/j <3.27>

- 2^ '

1 X Xj-X, Xj-Xj X

unc<6 6816 31^13 Inungamini X, 3c!ie3

. <3.28>

v303 86 6OMP3s3 ^6l3l»l6 <3.22) 81 <3.26), s68p6LllV <3.23) 81 <3.26) s6^ul13 M3M663

eo6fiei6Miio^ c/^, c/^, c/z , s68p66liv M3ML63 funoliilos clo foi^ma.

1

1

. 1

/i

<3 29>

^3

< 1 x / >

"> x^ '

1 x.

1 X, -X

<3 30>

vscs?n <3.30> 86 M6 86SMS 66 <3.27>, P66NU funcM6 66 fosms 86 oblin 6Xpf68iÜ6:
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" 2^ >/ I» -

" 2^ I» '

^x l< < /!-/j >^c * < Xj-X. )/ I, >3.31)
^^x

Im^ociueäi^c! ooleliile:

^x - < >x : ^x >x ! e.x < ^-Xj >x :

äjx - ^j»-<^-^>x ' Ljx >x i

2xx - < >x - ' ^-<X,-X. , <332)

eoefioiesilii ^eiclîia l3.22), fusieîiile cle fosma, sespeeliv explebis polemicului magnetie 

8esl3s clevio:

1
^1X ^li ^j ^ik^X

1

< c, c, > c, ). <3.33)

/.. —!— < s Lx cv )
2^ ' ' '

1 
< s, >x

- -^- < s^ ^x c,/ ), <3.34)

<s^^x^c^/)^ <s^^x^c,/)^ Is^^x^c,/)^ ), <3.35)

^xps68i3 fuoelioo3lei eoolioe 8i le^mem cle ko^m3 t , s68p60liv
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' 0356, cl6 386M6063, 156^01686 6XP5IM31I f006l>6 d6 M351MI 60- 

00860l6 81 POl6Oli3l6>6 M3g06ll66 863>356 (0660510860l6) 3>6 00d05ll05 56l6>61. /<81161, 

P6M5U dO5O6OIO> p>30 6OO8ld653l, lioâod 8635518 d6 56>3liil6 l3.22) 81 l3.33) 86 0dîM6:

< S^sc/ "z7 ' <3-36»

, <3.37,

uod6 V661O5Ü / 81 / 8001 V658O5Ü 8ll65ooloi d6 3X6 xov 0363 5O3gO6ll23ll3

P655O3O6O13 , Io 1i66356 6>6M6M IlOlI X, 86 6OO8ld653 dop3 dl566lii 35t)il5356, 562O>13

<V. 00l3lÜ>6 136016 !3 86516563 56>. 1.1 8)l

- „0 />0 <s^/ , <3 38»

- l ,S^>.« ü, Ü, b9>

- >, I

0MM6>6 doua 80506 dio 6XP568I3 13.18) 3 foo6lioo3l6i 86 561653 l3 6oodi1ii>6 

^6050300 0600>6 P6 f50Ml653 cl0M65ljuIui 151 6356 86 3513lir63^3 P50KI6M3 (16 635NP, 6O5ldi1ii 

66 l56dU!686 6U51086U16. 06035666 605ic1Mil6 P6 s5O5l1l653 80M 8p66ifl66 p50dl6M6>05 6051- 

65^16, ^661 c!if65tt6 d6 >3 63^ >3 632, 366811 1655N651I 31 fO516liO513l6I 510 5I13I POl fi d6l3ll3fi 

15115-0 1531356 Z651653I3. 8651150 632O5Î 605165616 <V. P35. 3.2.2 8Î 4.1) 86 V05 3dO5(f3 8Î 

36681Î 1655516511. 85151 05551356, ?51 86OPOI 3(135161511 3513ll26I p5O668Oloi d6 (5110155112356 3 

1OO6liOO3l6i 8Î c>6 8l3diÜ56 3 8i8l65OOloî d6 66031Ü Io 6356 066000860l6>6 8001 POl6Oli3>6!6 

5O3gO6l<66 8631356 3>6 00(l05il05 56l6>61, 86 VO5 d6l3ll3 ÎO 6O511Î51O356 P5I5516I6 dOO3 805516 

dlO 56I31I3 l3.18). 06 13P1, 3OOI3563 oHi5O6iO5 dOO3 80M6 dio 1oO6liOO3i3 6O568POOd6 

632O5ÜO5 Î0 6356 6 00dl1Ül6 P6 15001,653 d6 1lp ^16001300 8001 00l6, 632O5I 1566V6O1 ?Ol3lOll6 

l0 P536li63.

0661, d363 86 1iO6 863M3 d6 66>6 P566I2316 M3I 808 8I d6 56131ÜI6 (3.37) 81 l 3.39), 

6XP568I3 l3.18) 3 f006lI003l6i 86 PO316 8606 38ll6i:
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- >> - j . <3 40.

Lum m'-t-m" —m <UUM3^UI 1O13> c<6 6I6M6M6 fiuil6>, Psim6>6 c!ou3 03l6g0sii d6 l6sM6ui 

86 pol 80U6 gsUP3l, 38ll6> 63 alsiis <3.40) ^6VM6:

>1 I -

-"" <S > <S >
- , <3 41>

x-1

uuc>6: //^ - //y^x P6M5U ^OU3 13^3 M3gU6lH3ll6 P6I^M3U6M3 < X - 1, ^7^ )-

- //pz -- ^o^spx peMl^U ^OU3 M3gU6lilOs p6I^M3U6Uli < X - 1 , /7?" ).

lu 8OOPU> Ul^M3UUI M3I 8IMpl6 3 PM068Ului cis MMIMH3M 3 fuU0U0U3l6I 8UM MÜ6 uowllllb :

>' I, <3.42>

<S > 
. <3.43,

Lu 3068163, fuU0t!0U3l3 <3,41) 86 PO3l6 80U6 
i 

m nV^

x-1 x-1

<V)iuimi^3^63 fuuotiou3l6« 86 Od1iU6 psiu 3uu!3l^63 d6UV3l6lOs 30681613 m s3PO^1 ou

P0l6U^I3l6l6 M3gU6llO6 803>3s6 3>6 06)0^ U UOllUsl 3>6 56l6l6I <U6OUUO8OU16!6 p50dl6M6l):

SL^
ö^m

/ - 1 , /7

83U

- 0 , / - 1, ^7 .

<3.45)

<3.46)

1l6l3liil6 <3.45), M8P601IV <3.46) 8I816MU« d6 u 60U3lii 3lg6dU06 06

oomiu u U60UU080U16 < , / - 1, /7 ). /^068163 86 561653 <3 C3ruu«6 oäucj dom6uiul m 
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0356 86 3O3li26323 p5ob>6M3 d6 oâmp 000I106 8i 013906I1 p65503060li, d35 pol fi 

P35liool35l23l6 81 P6O15O 8i1O3lii>6 oäod c1O5O6Oiol 00 000^106 2006 00 1039O6IÎ23II6 

P65M3O6O13, ,5opoo3oc1o-86 oooc1iliil6 //o^px ^o^pv " 0 , 3dio3 - 0 .

^60150 80516563 Io d6l3lio 3 6OO3liilO5 8l8l65ooloi <3.46) 86 V05 00081^653 doo3 

03I6905H d6 00(1051 3>6 56l6>6i 06 di8056li2623 dom6oiol d6 8lodio: 00d05l c!io i0l65i050> 

56l6>6i 8Î ooc!o5i 00 politii P35liool356.

3.2.1. 1>1ocl llio IO165IO5O> 56l6l6i cl6 cti8056li2356

3l8l6mol <3.46) 00MÎ06 0316 o 60031Î6 P6O15O 1Î60356 oocl 3> 56l6)6i d6 (118056112356 

3 dom6oioloi d6 8lodio, 00 6X06P1I3 oodo5llo5 0356 86 938680 P6 15001,653 00 ooodilii 

»1510^161 <P6O15O 306816 oodo5l POl6Oli3l6>6 5039O6IIO6 803>356 8001 000080016).

^V1 - 6 5

^,9. 3.3

^60150 8l3dlll563 5690IÜ05 c>6 805I656 d6l3ll3l3 3 

6OO3lillO5 8I8l6500loi 56l65l1O356 >3 oodo5il6 8l1O3l6 Î0 

iol65io5ol 56l6l6I, ?0 f>9 3.3 86 00081(1653 00 ood 03560356 

I 3l 30681613. 1^60150 1Î0356 ood I 156^01680 000080016 

6>65O6Ol6l6 fl0ll6 3(1i3060l6 8I OOdO5ll6 V60I06. vlO 30681 

5001IV, P6O15O 8O5I6563 301050313 3 6OO3lÜIO5 86 10l50d00 

dOO3 OOM65O1351 l003>6: 00 /V^ 86 0016323 OO5O35Ol (^6 

00d05I V60I06 OOdoIOI I, 135 00 OO5O35Ol ll6 6>65O60l6 

1ioil6 3OÜ306016 oodoloi i. ^60150 00 ood ÎO165ÎO5 i d6 9600! O6loi ctio 1Î9O53 3.3

^vi ^/i 6 . l^O2llill6 oodoloi 1 , 568P601ÎV 3 6>65060loloi 1 Io OO5O65Ol35il6 I003I6 8001

35dll5356, 60031I3 dlO 818l65OOl <3.46) 56165Î1O356 >3 OOdoI 1 5620ll30(1 >3 l6l, IO(1is656Ol d6 

ood6 86 Î006P6 005065013563. s^6Ol5O 0 55O35I563 00656013 3 8O5I65Ü 6003liil05 81 ^o 5ood 

8P60Î3I P6O15O 80516563 3010M313 3 30681053, POO15-OO P5O9535O d6 03>00l, 6816 Î5OP0513013 

P38153563 006I 3OO5OÎ16 8000681001 ?0 OO5O65O1356. t>303 86 1Î06 863503 (16 OO5O65O135Ü6 

dio f<9. 3.3, 60031Î3 dio 81816500! <3.46) 0356 86 561653 <3 oodol I 356 1O55O3I

<3.47>
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fsce M6ci?3s63 es poleMislul M3g06lic seslss sl soclului i iolei^vioe oom3i Io 

6xpl68ül6 fooclioo3l6lol 6>6M6M356 8Î 3f6l60l6 6>6M6M6l0s fioile sclisceme 

soclului i (v. 3.42 8i 3. 43). vio se68l moliv, Io 6co3l>3 (3.47) iMeiVm oom3i cle^ivstele 

fooclioo3>6los 8i c3l6 30 ioc!ic6l6 X - 1 (p6ol^o c3rol coocs6l clio fig. 3.3,

X - 1, 6 ). kxp^68ii!6 focîioo3!6lol^ el6M60l3^6 clio ^Islis (3.47) 8oM:

I 

I 

>s - )« - <3 48»

)i 11

I 
I 
I 

). . . '3^9,

Io6ic6l6 isife^io^ si ps^sMe^elos s^sia ea polemistele 8i , s68peeliv

eoeficieolii /), , /-j , 8i e^ eos68poocl elemeoioloi fioil cs^e si^e oomSso!

icleoîie eo ioMcele, 8ocee8ioo63 de oome^ol3se 3 ooöoMos fiiocl ee3 logooomeloes (v. 

fig. 3.2). so s6>3liile (3.49), le^meoii (^^)^ ?i ^^)^ , co X - 1, -1,6, 8ool

oeooli oom3i d3cs elemeolul kioil X 68te 8ilo3l io ^oos co M3gom pei^msoeol (sclics 

peolso X - 1, n?" ). Io ^el3liile (3.48), le^meon //^ , co X - 1, - 1, 6 , 8ool

p6sM63bi!ilSli>6 sel3live 3le M3leo3loloi fes0M3g06lic ( ), lolsefie^oloi ( //^ - 1 ) 83o

M3goeloloi p6sM3060l ( ), dops com elemeolo! ). 86 9386816 Io ^003 Ol3l65Î3lo!oi

fesom3goMic, lolsetiesoloi 830 M3goe1oloi p6^ol3oeol.

Osmsooö sel3liile (3.48) 8i (3.49), s68pec0v (3.42) 8i (3.43), peoli^o fosmele 

96O6s3le 3le celoi^ c!oos cMegooi cte lesmeoi clio i^elslis (3.47) 86 oMio6:
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6«^ //. 2 ?

o^i 2

36 60081M3 63 peMsU o 300MÎ13 66U3îie i 3 818l6mului 13.46), s68p66liv 13.46), wsmeoo! 

odliom dio 3 doo3 80M3 s6ps6^lM3 l6ssoeool Ildes 3> 6603li6i, d603s666 oo 600^106 

polemicele megoeliee 863>3se 3le oodoolos ioeeoooseoteie 8Î8temoIoi). Lâl psiv68le 

3leg6s63 oodoMos I, j 81 !< p6Mso fieesse elemeol X, 86 faee Ps66i^3s63 c3 lsedoie 83 86

s68peele 8'1666810063 lsigO0OM6lsie3, l3s3 3II6 s68lsielii IpeolsU 8066681006

1sigoo0MMsie3 sel3li3 3.28 6oodo66 l3 > 0 ).

Hoâod 863M3 de selmiile 13.60) 8Î 13.61), d6 Ps66i^3si>6 f36ole 503Î 808 8i d6 

ool3liile dio figos3 3.3, lessoeoii eeoeliei 3.47 8oM:

45,

4§Z

4L.

c? >, ü, - c^c, I
4§z

<3S2>

S^m 4§b

SV/^ 2

^.^,»„>.<»>..'-i,'.'«>.> - A..z"'..'â--i,>.«>.'
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0363 86 863M3 c>6 13.32), s6>3lnl6 13.52) 81 13.53), 861^186 cj68f38Ul^3î, ö6VM:

/>1 s 

4§,

o^j

*l</i -/z)->-<x,-x,)(x, -X^I^„^

- -^-!X/7-^>^<^-^X!^X X^-^X/z-^^<Xz-X,X^-Xz)I ^2^
0^1 ^^3

^U/2-/z><^-/2>^<^-^Ux,-x^I

" -^Il<^-/4)^<x.-x^I^I<^-^X^-^<x.-XzXx-x.)I^ 

o^j 4^)^

^l</z-^><X-/z>^<X,-XzXXz-X^I^^

o^i

->-x/,-/bxx-/«>^<^-^xx^-x^x^^

ov^j 4^g

^X/s-^sXx-/^-^<Xg-x^<x^-x.>>^^ <3 54>

XS^X</s - /X * <6^1 <*1 - ^x
Oî^j

xs..>2<^ - >"-> - ^x
o^j

1
X6..x<^ - )"-> - x-X

o^,i

xs„»x^ - /4> - <6..x^ - x-X
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1
^fv^b^S - ^4)!

ö^ 1
2 ^->6^ - ^6> " <^>6^e - x,)1 <3.56)

^6l3liil6 <3.64) 8i <3.66), >3( p6 6323 3O681O(3 6003li3 <3.47), 86 pol 8OO6 pooKo 

0006 ood I 3! (6l6>61, OO p(60I23(63 03 6l6M6Ol6l6 81 oododlo 3dl3060l6 30681013 86 

P3(1iool3(l26323 OO(68POO231O(. 8oM3 (6l3llilo( <3.64) 81 <3.66), d60I 6003113 <3.47), 

(62ol13 306638Î iodil6(6Ol d6 ood6 86 ?OO6P6 00(06(013(63 oodo(ilo( 8Î 6>6(06016>0( 

3di3060l6 oodoloi I <v. 1ig. 3.3).

Io 8OOPOl 800601 P00K00 p(0g(3(0 d6 03I00I 3 1o1o(o( 6003lill0( 818l6moloi <3.46), 
6816 Olil3 8l3dlli(63 1O((O6I g606(3>6 3 (6I31161 <3.47), 3dl03 3 60031Î6I 03(6 86 (616(3 13 00 

00(1 03(603(6 I. 0303 86 3031126323 (OOdol d6 8006(6 3> l6sM6OI>05 s6>3ll6i <3.47), 3cIlO3 

6Xps68lil6 <3.60) 81 <3.61), 568P601ÎV fOsM6>6 los (^681380^316 <3.64) 8I <3.66), 8I8I6M0I d6 

60031Ü <3.46) d6VI06

/-ÎH, «3.^6>
1-1 

oo^6: 

1-1

45; 4L,.i

- . <3S9>
1-1 2

IocIlO6l6 I <Ho 6XP(68lil6 <3.67 - 3.69) 86 (6l6(3 >3 6l6M6OloI 1ioi1 ^. - / , 03(6 86 

P3(1IOOI3O26323 OO568POO231O( P6O1(O 10316 00(j00>6 (6l6>61 ^6 (^180(61123(6, 1(1601111030(1 

6>6(O6O16I6 <1 - 6) dlO jO(O> 1,603(01 00(1 I. ^0((O3 d68l38O(3l3 3 (6>3lilIO( <3.67 3.59)

0^ l3.eo)
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" ^^< - /,-1» * <x, - x^iXx,^ - ^)I
<3.61)

^l< - X„)< - n) <x,^ - x,)<^ - x„,)I

^K^), < <^),<^ - X^)I . <3 62)
1-1

Lon1o55n NO131ÜIO5 clin 1igu53 3.3, d363 l - 1, 3lun6i 11- , 568p66liv p6nl5u

I - /V^, , noclu! ! ! -u 1 ) 68w noclu! 1.

In 60N6lu^i6, P6N15U 1Î66356 nod clin inl65i05ul 56l6l6i cle cji8656li^356 1v. nodul i, fig.

3.3) 86 86N6 o 66U31Î6 c>6 fO5M3 13.56). 5816 inl65683n1 cl6 8681^31 63, P6N15U O5i66 nocl

3> 56l6l6I, ?N156 606fl6I6NllI 66U31I6I 13.56) 86 V65ifl63 56l3l>3 (7j, .

3.2.2. Moduli ou pv?i1" psclieulsce

! 5X1813 noclu51 3>6 63505 POl6Nll3l6 M3gN6llO6 803131^6 NU 86 0UN080, nociu^i 66 86
3^3 f>6 P6 f^0Nll613 6U 60NcjMi ^l6UM3NN 3 cIocN6NIuIui, f>6 IN 3>l6 POUllI P3s1l6ul3s6. In 

366816 63^UN, 66U31I3 66 86 86N6 356 81 63 1O5M6 P351I6UI356. In 6ON1ÎNU356 86 V05 P566i^3 

6XP568HI6 66U31ÜI05 P6N15U 38ll6> cj6 NOclUsi cilN 56163U3 cl6 c!l8656lH356.

3. /Voc/ c/b 60/1 60 oo 6/6O76O/ Sc//S66/?1. 86 3N3lir63?3 moclul ?n 6356 86 86516 

66U31I3 P6N15U NOtluI 1 ilig. 3.4) 6U UN 81NgU5 6>65N6N1 

3cIi366Nl X. 56N15U g6N653Ül3l6, 86 60N8i(j653 63 6>65N6NluI 

>. 6816 3ciÎ366Nl f5ONll656i 6U 60Nciilil s^l6U5N3NN N6NU>6 81 

356 5N3gN6lH3ll6 P 655N3N6N13. sn 36681 63^, clin fuN6^10- 

N3>3 13.17), 568P661ÎV 13.18) 86 P381563?3 1655N6NÜ

8i 1v. N0l3lii>6 3.42 81 3.43), >3 6356 86 3cl3Ug3

. <3 63)
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psM 6356 86 1M6 863503 63 6>6M6MuI -., 6U M3g06l<?3^6 P65M306013 6816 >3 150011653 do- 

5060>ului 6U 600dl1Ü ^>6050300 060U>6. §6 f306 P5661?3563 63 3 15613 8U503 dl0 56>3ll3 

l3.1 8) 60568PU0d6 600di1Ül05 k^6U50300 P6 I500li653 dOM60ÎuIui 1353 503g06li?3^6 P65M3 

^6013, d66I NU 3P356 ?0 36681 63?. Lu 3668163, 1U06ll003>3 <3.18) 86 P0316 865I6 38116>!

m m" l^/v

x-1 x-1 x-1

50U3l>3 d>0 8I816MU! <3.45), 568P601ÎV <3.46), 6356 00568PU0d6 00dului 1 6U UN 

810gU5 61650601 3(1i3060l, OU M3g06lî?3lÎ6 P6550306013 8Î 8Î1U31 >3 15001Î653 OU 000dMÎ 

1^6050300 060U>6 6816

o ,z ss>
6^. 81/^

U0d6 P5IMUI 1655060 356 6XP56813 <3.50) <6U P5661?3563 03 ), I35 06> d6-3> 80Ü63

1655060 356 6XP568I3 <3.51 ). k^6Nl5U (j6l655NÎ513563 06<ui c!6-3l 156Ü63 

1655N651 86 005181(1653 60^IV3l6511ul 30681UI3 dlN 6XP568I3 <3.17) 81

O V35I31Î6 Ü51I353 <1ig. 3.5) 3 P0l65l1i3lu!ui 5N3g516li0 803>35 P6

P051ÎUN63 c>6 1505111653 K i, 568P601ÎV I-j. ?51 30681 03?

1/ -1/
<3.66)

P6N15U P051ÎU5163 > j, 568P601ÎV

k'ig. 3.5 <3.67)/ ,

P6M5U P051IU5163 K-I. Ou 3668163, 86 05115161

6^»
2^ ' " 2

- /^o â '
<3.68)

U5ld6 0^ 6816 P051ÎU5163 dl5I 15O511Î653 <v. lig. 3.4), 135 81 /^, 8U511 Iu51gl55lil6

I31U5ÜO5 6>65516511u!uî X, M156 510L1U5Ü6 î 81 j, 568P601ÎV i< 8Î î. /^! 156Ü63 16515160 3> 60U31Î6Î 

<3.65) 86 0d1Î06 P5Î0 d65ÎV3563 10 53P051 OU 3 6XP568Î6Î <3.68)!
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U- - .»-«

5i5ic!6 8-351 iM5ocj5i8 <303109051 3.38) 5i0l3liil6: - <^„),j , - <^>ij

v6 386506063, 8-3 1Î0U1 863503 03 P6 I500li653 000<HM6 1^65150300 l / 8/7 , )

85101 ÎMPU86 >3 O p50d>6M3 c<3l3, Î35 - 00/7§f. <V. p560i?35Ü6 1305116 >3 80516563

56l3liii05 3.8 8Î 3.9).

V60I, <1303 86 80516 605I31Î3 <3.66) ?0 fO5I03 960653!3<3.56), 165506011 36681613 85101.

<3 70>

<3.71»

<3.72>

1 1
KS..), <h ), I I - - l <s,„)./, I .

0/7 O/?
<3.73>

510^6 8-3 110511 863503 63 I <P601551 0356 8-3 86518 605131Î3) 356 (1035 /V^,j - 3 00^5151

V^0I06 <j 81 K), (1601 85101 cl035 d0I 16550601 cl6 105503 (7^, <V. 56!. 3.86).

s^60l551 00(1 cl6 00>1 6U 510 6>6M6M 3c>1306M, P050i0(j d6 >3 811513113 6,0 figU53 3.4, 

P01 fi 00081(165316 8Î 8I1U31Ü p35liOU>356 I - 6l65N6MuI 51U 356 M3g516li?3li6 P65M351651- 

13 ' Î51 30681 03^, 165M651Ü 605131161 510651>5li 851511:

- <3.74)

<3.75)

<3.76)

2 8/7 8/7
>3.77)

- P051I516Ü6 5^6 1505111653 K-i 81 î j 3>6 6>6551651l5ll5li 851511 051 005icÜ1Ü ^65155135151 5151>6 151 06

P51V6^16 / 857 81 30681 03^, 165M651II , (7^ 81 (7^ 351
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6xp(68ii>6 <3.70 - 3.72) 830 13.74 - 3.76), öups oom 6l6M60l0l X 6816 00 (03g06ln3l!6

P6((O3O6O13, (68P601ÎV 13(3 M3g06li^3ll6 P6((O3O6O13, I3( ^--0 .

d /Voc/ c/e co// ec/ c//? /70/77^ os^os/^e c/s 6/6/776/7(6 sc//s66/7/6. >0 03^00 cooccele

P01 3P3(6 oocloo 8l1O3l6 lo1(-o 6X1(6(O,1316 3 (6l6>61 cl6 cll80(6lir3(6 <P6 coli), 3V30cl 00 

OO(O3( 03(603(6 (l6 6>6M60l6 1ioil6 3(li3060l6. l^(006cl0(3 (l6 800616 3 60031Î6Î P6O1(O 00 

38ll6l cl6 oocl 6816 POOOIPI3I 386(0303103(6 00 063 (1680083 l3 3., 00 p(60ir3(63 03 lo 

006ll0I60llI foooei g606(3l6 3 60^ ni^t <16!. 3 56) V0( 3P3(6 16((060I O0(68POO^310(I 1OlO(O( 

6>6M60l6l0( 6^1306016 OOtloloi. lo O3pl1O>o! 4 V0( 1Î 6XP>I0ll3l6 6003l»ll6 P6O1(O 38ll6l cl6

OOdoO P8(1ioil3(6, 03(6 3P31 lo 6X6Mpl6l6 (<6 O3lOO> 00081^6(316.

0. /Vvc/ c/6 (773/'9'//?6. ^6M(0 00 oocl 81(031 P6 1(00116(3 clo(06oioloi (l6 8loclio,

00M3(0> cl6 oocloo V60I06, (68P601ÎV cl6 6l6M60l6 1ioil6 

3cll3060t6, 30 V3l0(i P3(1ioo>3(6. 06 6X6(Op!o, P6O1(O oodol i clio 

1ig0(3 3.6 (6?ol13: , /^7 -1-3 . îo 38ll6l cl6

03^00, 006fi0I60lii (7j 81 (?j, 31 60031161 g606(3>6 <3.56) 86 

odlio 03 P60K0 00 oocl clio IO16OO( <P3(. 3.2.1), 00 

P3diool3ol3l63 03 /v^j 8! 00 30 V3lo3(63 6. lo 0663 06

POV6816 16006001 lid6( 7"/, , cl303 ooocli1ii>6 1^60(0300 P6

l^ig. 3.6 1(001,6(3 1 -i-4 8001 ool6, 86 0dli06 3066381 1o(io3 <(6l. 3.59 830

3.62), I3( cl303 oooclilül6 s>l60M300 8001 0600l6 3(6 6XP(68I3:

<3.78>

/^p3 .
./^I -

86 p(60i^63^3 03 (6I3I13 <3.78) 86 cl6cloo6 P(io1(-oo p(006cl60 8imil3( O6loi o1ili^3l l3 

0d1«06(63 (6I3I161 <3.73).

cl. /Voc/â c/s 86/)S/^S//6/77S^/76( //7(^/6/'. ^068t 03^ 6816 8i(oi«3( 00 000I

clio 06>6 3O16OO( cli800l3l6, 00 p(60ir3(63 03 lo 006li0160lil 60031161 <3.56) 16((060Ü cl6 

l0((03 <6^ ), ?i <^^)> 86 V0( io1(ocloo6 00(031 P60K0 6l6M60l6>6 3cli3060l6 03(6 8001

M3g06lH3l6 P6((O3O6O1. Io (OO(l 386O73O31O( 86 POO6 p(Okl6(O3 ?I (l303 OOtlol P6O1(O 03(6 
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86 8O5Î6 6063113 86 9386816 ?O 86P531313 ^6 86p353li6 5039061- jug 165O5O39O61ÎO.

86 1306 P56OÎ23563 63, P6O156 6X6Mpl6>6 cl6 03>06> O6P5ÎO86 M O3pi1ol6> 4, 86 VO5 

1l^3l3 6XPÜ0I1, 06 d6l3llll6 06068356, 60631ÜI6 P6O156 10316 OO(l65il6 06 PO2l1ii P351ÎO6>356.

>51 0000l62I6, 60631,3 06 105503 96O653>3 l356) 86 80516 P6O156 10316 00^65116 06 

POl6Oll3! 5O39O61Î0 803>35 0606008061 dlO 5616363 06 (^180561126323 (10506016! ^O 0356 86 

303Ü26323 p5Odl65O3 d6 035OP, fO5M6>6 83>6 00 005616 11030(1 863503 d6 P35liool35i131ll6 

1Î60356Î 00^. 8o 38ll6! 'IO 8Î816M (16 60631Ü 3lg6b5i06, 0356, P5M 562Olv376, si0503Îl6

(1616550103563 POl6Ol13!6l05 57139661106 803>356 3>6 1O165O5 OOd651>O5 56l6l6I. /^POI, si6 1)323 

56I31Î6Î <3.26), 86 P0316 03l06>3 p0l60lÎ3l6l M3g66lÎ0 803l35 M O5ÎO6 PU601 3> (1O566OiuIui 

^6 8M(j,U. VUP3 3068163, Olllr23O^ 50l3lÜl6 l1 14), l3.22) 8« l3.33) 86 P01 (1616556163 

OOMPOO6616>6 Î61668Î131H OZMPOIM 5713g66llO 1o 1Î60356 Ol65O66l flOlll

(Ü, <3.79>

L0MP006M6I6 16(1601161 M3g66li06 86 8O5ÎU 38lf6>:

- 16 8Udci057166lil6 1353 M3g66li23li6 P6550366013 06 56I311Ü6

(S,)^(>^ «3 81»

- ?6 86dcl05060iil6 06 5039661123116 P655O3O6O13 06 56l3lii>6

. <3.82,

8-36 8l3bili1 38116> 6XP568Ü d6 03I06! P60156 5O35i5OÜ6 d6 81356 3>6 0350P6I6Î 

5039O6IIO ÎO 10316 6l65O60l6>6 1,6116 3>6 cj0M60I6>6i, (1601 p5Odl65O3 d6 035OP P0316 1Î 

562OIV313 <V. 03P. 4). l)303 86 066080 151^60113 563966lio3 8Î iol668ll3l63 O356P6>6Î

5039661Î0 , P66156 O5IO6 6>65O661 IlOlI X, 86 PO1 (1616550163 81 3>16 50 3 5150 1 06 P562ÎM3

1016568, 0650 35 III 1l6X65I 5039061106 P5I0 3O65OÎ16 86P531616, 03d65I d6 1608160! 

5039061106, 10516 l06p!65l) 06 301Î006323 386P53 6005 000^6010356 ldodlO6) P35O6586 (16 

065601 8I 8116316 ?0 2006 06 M1561Î65 61O.
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L3pilolo! 4

Isi 30681 63pilol, P6 d323 metodologiei expo86io O3pil0lol 3, 86 V3 5620!v3 00506516 

psodleo>3 de eämp o^3goeti6 peoi5o 8iLteme fj^iee ooo65eke, eo 5oegoet pesmeoeot 63 

801'83 de L3MP. l)68igo5, 5620lv356ct problemei de eäo^g 00 68te 86Opol fioel. 0363 

M35imile de ^1-^e ^le eemfloloi megoe^ie 8e pot delesmioe io o^iee pooel, Mooeî este 

P08ibi> 83 86 562olve o g3M3 1o35te M356 d6 p50dleme ee 3p35 io ieboie3. §6 vo5 3do5d3 

doo3 omegodi de exemplei 6320l io 6356 domeoiol oode 86 5620lv3 Probleme de 63MP 

00 000li06 2006 oo M3gO6li23li6 P65M3O6O13 ldeei 6816 8ItO3l io 6xl65io5ol M3goe1oloi 

P65M3O6O1), 568p6o1iv O32ol 030d domeoiol oomioe 81 M3goe1ol P65M3O6O1.

4.1. 0äI_CUH eä»Uk>Ol_U! IN

Lom 8ilO3lii O3od 00 10165686323 M35imile d6 81356 3>6 oämpoloi M3goe1io io 

Poooie 8l1O3le io iOl65IO5O> M3goe1oloi P65M3O6O1, oi dO35 iM5-00 dom6oio 56815308 io 

6X16510501 830. ?38l53od Z6O5O615I3 M3gO6loloi P655O3O6O1 8I 5O3l65I3lol dio 6356 6816 

eos18îsoi1 306813, 86 P0316 P006 p5Od>6M3 OP1i5OI235ii g6OM6l516i jogO5i>O5 f65OM3gO6liO6 

830 86 P0316 1306 O 303Ü23 3 ioflO6Ol6i 6l6M6Ol6>O5 00MP006016 3l6 Oi5OOl1Oloi M3gO6liO 

380P53 p65lO55O3Ol6lO5 30681013.

L6 OOO8id653 00 56>60 503g06l06>60l00 Oiliod5ÎO <fig. 4. 1 ) P6O15O 6356, iol5 O P5im3 

1323, 86 0656 83 86 8t3di>63803 io1lO6Ol3 03li131ii 5O3l65i3>oIoi dio 0356 6816 0008l50i1 jogol 

li06l0l) l65OM3gO6liO 38OP53 00560l0>0i d6 30li00356 3> 56l6Oloi l8608idilil3l63 56l6Oloi). 

L0560l0l 8l53d3l6 l)0di03 56l6Oloi, 135 V3>03563 83 P6O15O 0356 56>60l 301Î006323 depiod6 

d6 iodool!3 M3gO6liO3 dio iol56ll65o! s. v68IgO5, d303 86 o1ill26323 00 ioel l65O5O3gO6li6 

dio 50316513! d6 03>il3l6 103516 boo3, iodoo1>3 5O3gO6li03 io iol5e1i65 6816 5031 50356, 

OO56O1OI d6 301100356 5031 5010, d601 0 8608ldilil3l6 5031 t)OO3. fî6!6o! V3 1i, iO83, 5031 

8OO5OP.86 P006 d60i p50d>6M3 8l3di>i5Ü di8l5ido;i6i oâmpoloi 503g06li0, O0O8id653Od 

5O3l65i3lol io6loloi l6505O3g06ll0 d6 dil65ll6 03li13li. 1^6 d323 30681613 86 P03l6 3P560I3
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1'9 4/1

i0l>060i3 O3lii3iü 5O3i65i3!o!oi, 3dio3 86 po3t6 3l6g6 o V35,3O13 oprima.

4.1.1. Ooodilii pe I5oo1i653

Dopa LOM 8-3 P560H31 ÎO O3pi1o>o! 3, C00di1iil6 P6 15OO1Î653 l56doÎ68O 8l3bilil6 

P6O15O 1Î6O356 03^ 00 00561 10 P3516. 0309 86 1Î06 863503 d6 8ÎM61513 56l6oloi 303Ür3l 81 

86 00081(1653 O35Opo! pl30-p353l6l, d0(06010> 10 0356 l56doi6 56^0lV3l3 p50dl6M3 d6 03MP 

5039516110 86 56(1(106 >3 00 8l65l dlO 8OP53l3l3 8601'0011 153O8V6583>6 P5I0 56l6O ^9 4.2), 

?0 ^003 ?0l56li650!0l 1 8Î 3 «OOloioi l650503g06lÎ0 2. Io 06 P5ÎV6816 dÎ560lÎ3 d6 5O3gO6li^356 

3 5O3gO6loIOI P655O3O6O1, 86 1306 P560Î23563 03, V35I3O13 0P1ÎM3 6816 dop3 3X3 0v Lo 

O 38116) d6 5O3P061H356, doKÎO3 56l6O)OI - P>38313 IO 3P5OPÎ6563 3X6Î 0v V3 1Î 8Î10313 IO 

15-00 0350p 503g06ll0 5O3I PO165OIO, d60I 56l60i V3 1l 503« 8608Ît)ii.

ÎO15-O P5I5O3 V35Î3O13, PÎ683 (16 P5ÎO(1656 3 5O3gO6loiOI P655O3O6O1 86 00081(1653 

563lir3l3 diOl5-OO (O3165Î3I O6l65OM3gO6liO <16X1OÜ1, 5O3165Î3> pl38lÎ0, /^I). 111165105 jv. P35. 

4.2) 86 V3 3O3li^3 86P3531 io1IO6Ol3 0061 PÎ686 d6 P5«od656 dio 50316513! l65O5O3gO6liC. ^5,0
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U55N356, dO5N6NIuI M 0356 86 cl6l65Min3 

8'9 4.2

di8lnbu1i3 oämpului M3gN6llO 6816 ?n 

inl65iO5uI oonlu5ului /^80088/X, 0356 NU 

OON1ÎN6 M3gN6luI P655H3N6N1.

86N15U 8l3dill563 ooncjitlüos P6 

l5ONli653 86 §30 U55N31O356>6 P56OÎ^35Î:

^003 f6sOM3gN6tlO 2 056 o

p655N63Ol!>^3tO 5N3gN6lÎ03 M3561N 53s)O5t 

OU ^0N3 >sNs6fl65U>ui 1, 568P60UV ^ON3 3

O'" : ! < 0)1 !l)s < n l'kN5lî

M3l65lolu> I516lu!ui 6816 <16 03Ül3t6 MO 

l^68t3 îs)03t0 fj UN 0l6> O^)Î8OUlt^ 80 

f366 Ot)865V3li3 63 ?N 56>6U, ÎN6UO1Î3

M3gN6tiO3 356 V3!O51 56>3liv MIO! <V. l3d.

4.2 - 4.5), cl66I NU 86 3jung6 >3 831U53- 

563 M3l65i3>ului 1650M39N61Î0 3> iN6luIui.

ÎN 3063813 8Î1U3116, 86 OON8Îct653 03 

Iinii>6 c!6 03MP M3gn6lio 86 mobi^ P5ÎN ^0N6l6 1 81 2, ^0N3 f6sOM3gN6llO3 2

8O^5lOI5OUil3Nd M3gN6liO r0N3 3. 86 00N8i^653, c^60i, 03 ÜNI3 0/^8LV0'8'/^'0 6816 o IÎNÎ6 

cle^oâmp 5N3gN6liO <86 3^6 ?n V6cj656 81 öls60li3 cj6 M3gN6lH3s6), cl6oi P6 P05liunil6 /X8, 

80 ?i Ot) ^IN fl^on1l6s3 cl0M6NiuIui 00MP0N6N13 N0l^M3l3 3 IN^U0li6I M3gN6liO6 6816 nul3, 

3^103 56^uI13 / S/? - 0 .

- 86 poMuni>6 08 81 88 Iinill6 ^6 03MP 8UN1 P6sp6ncjioul3l^6 P6 fson1l6l3, cl6oi POl6Nli3luI

M3gN6liO 803l3s 00N813N1 loonclllii Oino^ll6l), P6N15U 81MpIil3l6 86 3>6g6 3063813

CON813N13 NU>3.

- 86N15U POs1lUN63 8>x, ooncliini6 P6 fson1l6s3 NU 3U V3los> P3s1ioul356, 0356 83 PO313 fj 

in1uil6. linäncj 863M3 <^6 P35lioul35il3lil6 6X6N1pIului OON8icj653l, P6 3063813 ?0N3 86 P01 

M38U53 OO5NPON6N16>6 N05M3>6 3>6 INc!u0li6i 5N3gN6ll06 < ), (1303 818l65NUl 6816 563Ü^31.

86 t)323 30681053 86 cl6l655Nin3 00Ncjl1iil6 ^6UM3NN P6 f50Nll653 8/Xl / 6/? / //g

0303 NU 86 PO1 cj6l65MIN3 OONMÜ P6 15ON1Î653 P5ÎN 5N38U5356, 5620lV3563 p5Od>65N6Î 86 

1306 ?N15-UN 3>1 51^0(1 <V. P35. 4.2). IN figU53 4.3 8UN1 56P56^6N1316 V3lON>6 005NP0N6N16Î
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^'g. 4.3

no^msis 3 in6uelisi M39ns1iesîn înl/sliss, l3 8ups3k3l3 m39N6lu!ui, psni/u un /slsu kX^W 

iO^imsnis). 8-3 u1iii^3l un 1s8>3ms1/u eu 8on6s i-isii cis el38S cis p/seiris 2,5 , ,3/ 

so^nponsnlsis NOsMSiS 8-3U M38Us3l psin 386^3/63 8on6si I68l3cns1sului?n1l"-un P>3N 

13N96N1 >3 msgnslui P65M3N6M eilin6nc, 13 jumsi3l63 96N6s3lO3/Si li3 i^/2). 0ugIN63 

unghiului L7 8-3 8l3blli1In 3X3 cis pnn6sss 3 M3gN6luiui PSssN3N6Nl, 36ies 3X3 Ox lv. fjg. 

4.1.3 81 fig. 4.4). 8s eon8l3is es V3N31Î3 lc/) 6816 3P/0P131S 6s 0 8INU8O163. ^816 

inlssS83Nl f3p1ul es, psnlcu un M3ZN61 eilincisie ocnogen lkSsS goiun cjs 36l^, impuslisii 83U 

eiodilun), eu c^js6eli6 l^6 M39nsli^3s6 ciups 3X3 Ov lt>9 4.4) 8Î - eon8l3nt IN onee 

puneî 3l 8SU, s6^ulis 81 pnn esieul es lo) 6816 0 funelie 8inu80ici3is. !n 36681 86N8, 

86 con8ic^6s3 o 138Î6 infinil6^isN3ia ciups ciis6cli3 cis cn39N6li^3s6, cis iaiims xvv cix. 

i-UN9icns3 si^eului siscnsnlss S816

-4^» c/c/ . <4.1)
2

Oosccis cislscminsis cis un9liiul inlinilsrimsi 6c/, 86 posls eon8i6scs ciups ^i/selis
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^ig. 4.4

iLmgeMeicieei P6cp6uciieul3c3 pe c3?3 0/^. fîe^uiia ea

/ioe - FÄ - a , <4 2>

03! Uslg^IUsi eu >3tuu P6cp6uciieui3c6. l_UU91M63 eO35ci6i iusiuil6^IM3l6 86 P0316 
3s^oxim3 eu Iuugim63 3ccului cieei

' c/x - l— »c/s) * 8ÎUS . l4.3)
2

l)3ea 86 ?umull68le cel3^I3 l4.3) eu l^usirimee M8gU6Wlui eiliucicic) 81 86 UOl63^3

- /)^ * c/x t3ci3 f38I6I MfMll6^iM3l6 ^6 M3gU6t ?u 86eîlUU6 P6sp6ucjieul353 pe

âeeîi3 cie M3gueîi^3s6), c68peeliv eu c!8 8upc3feîei cie 86pac8pe ciiuîce

M3guel 81 mlcefiec, pemcu ^0U3 cielicuit3l3 cie ucigi^iul cis), 86 obtiu6

^-^-8ius. l4.4)

^luxucil6 M39U6lie6 pciu 8upc3k6t6l6 iufiuir6nm3!6 8i 8uut

l4.S)

uuci6 8-3 uoî3î eu 8^ L0MPOU6M3 uocm3i3 Iciupa ciiceepe c3(ji3l3) 3 mciucpei
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magn6tic6 ^n Mtr6f«6r, la 8uprafat3 M3gn6tului. l)3torit3 geometriei r6l6ului 81 3 direcției 

^e M3gn6tn3re, üoiile d6 câmp M3gn6tic trec de >3 megnet >3 inelul feromegnetic prectic 

00M3I prinmtretier (v. 8i fig. 4.1). Oeci, con8iderând câmp plen-perelel 8i 868nänd c3 

prio 8upref3t3 (b O^) fluxul megnetic 68te nul, pe 53^3 legii fluxului M3gnetic rezulta c3

. ln 3068te condiții, din reletiile (4.4, 4.5), rezulta

l7 , l4.6)

3l1ie3 o v3-i3lie 8n - i o.lrponerNei uorruel^ 3 inducției snugsioUcc in intrebor,

>3 Zuprafgta magnetului.

4.1.2. Oi8creti?area dosneniului In elemente finite

Oomeniul cuprin8 m interiorul conturului (fig. 4.2) 86 di8creti^63^a în

elemente finite de forma triungbiul3r3, conform rețelei dm figure 4.5. t_3 di8cretnare 86 

3M m V6d6r6 63 lMlil6 d6 86p3r3t>6 între 8Ub^ON6 3>6 domeniului ocup3t6 cu M3t6ri3l6 

diferite 83 fie con8tituite din 8ucce8iuni cl6 l3turi 3l6 6>6M6ot6lor fmit6, 3clie3 fi663r6 

el6M60t fioit 83 OOMM3 uri 8mgur M3t6ri3l. t)6 386M6O63, 13 8t3dilir63 dim6O8iuoilor 

6l6M6Ot6lor fmit6, 03r6 pot fi dif6rit6 IUtr6 6>6, 86 3r6 m V6d6r6, P6 53^3 6XP6ri60t6i, o 
I

3ptieip3r6 03lit3tiv3 3 8p6etrului eâmpului M3gri6tie. 86 V3 r63li?3 o r6t63 M3I d6383 

<6>6M6M6 fioit6 cl6 clim6O8iuoi M3i miei) 3eolo uocle 86 iotui68te o V3ri3ti6 M3i proouotgra 

3'eämpului M3g06tie. IO3t6 ooduril6 8i 6l6M6Ot6>6 fmit6 L3r6 3p3r m r6t63 86 OUM6rOt63 

r3, I3r prm progr3Mul d6 03leul r63li^3t lv. P3r. 4.1.3) 86 id6Mifie3 M3lricil6 oodurilor, 

r68p60tiv 3>6 6l6M6Ot6lor fioil6 3di3c60t6, p6Mru t03t6 ooduri>6 r6t6>6i. 5l6M6Ot6l6 fmiw 

(1 - 36) 8U0t 8itu3t6 m i06lul fer0M3g06tic, i3r (37 54) m !0tr6fier.

4.1.3. Organigrama 8i program de ealeul

Valorile inducției magnetice ma8ur3te m mtrefier, re8pectiv calculate ^r1 îotrefier 

Hi inelul teromagnetic (v. tad. 4.1 - 4.4) 8unt relativ mici. In acea8t3 8ituatie, puncîele 

de funcționare 8unt 8ituate 8ud cotul curbei de magnetnare, pe porțiunea ce 86 poaw
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^ig. 4.5

spsoxims eu o cis63pis, 3cjiea P6sm63di1il3t63 M3gi^6ticâ 68îe // --- eo^stsm. Oebigu^ 

pe^î^u magneti p65M35i6siri cu mcluclie 56M3^6sit3 M3i M3^6, 03^6 vos co^cjuee >3 i^^uetii 

M3l M3^I 81 ?s1 Isielu! fesOM3gN6lic, 3L63813 3ps0XIM3ll6 siu M3Î 68w 83tl8f3catO3s6. ssl 

38lf6l (je e32Usi 1s6dUI6 Iu3î3 Isi eos18icj6s31^6 8i N6!mi3M3l63 M3î6sÎ3!uIui f650M3gs16ric lv. 

P3s. 4.2).
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^60150 03^0> 0008,^6531 i// - 00081301), 05g30Ig53503 6816 P56^601313 M 1ÎZ053 4.6, 

>35 P50g5350 0> c>6 03>00l <IV)^l^!VI68^2) ?0 /X06X3 2. §6 1366 P56OI^3563 03 P60150 00(!05l!6 

,0165,0356 <1 - 16), 0061,0,601,1 60031,6, <3.54) 30 1o5506lo 96065316 l3 58 - 3.60), Io 0316 

,0(1,0616 I P0506816 V3I05Ü6 00005616 O0568P00^310356 0050650135,105 130016 ?0 ^6303 (16 

(1,80561^356 <1,g. 4.5). ?0 0663 06 P0V6816 805,6563 60031161 <3.54) P60150 00(105,16 d6 P6 

15001,653 (10506010101. 86 05503(6816 P353953f0> 3.3.3.

/> O-sOsO 0î)(l0l 33, 60 00 O>65000' f>0»1 3îl!^66s^ 6 6. 8006 0003113

^43 ' ^^3 ^33,0 ' ^^34 ^33,?^ * ^7)

00<1o:

Oz, - ----- ' l I/,« - - ^3^^ I <^-b>

« 0>^

O33 34 77" * <^34 - " ^33^ " ^34^ * <^33 " X^^) I (4.9)
4.L,

O33 ZS <^34 - * ^33 ^34^ ^?S " ^34^ * ^34 - Xzz) I <4.10)

- 0 . 14.")

I_3 8006563 56l3lMO5 <4.8 - 4.1 1) 86 1M6 863M3 (^6 fO5M6>6 Z60653I6 <3.68 - 3.71) P6M50

0051051 d6 00l1, 10 0356 8 3 p35liO0>35H3l X - 1, i - 33, j - 34, l< - 35. v6 386506063, 
1

8-p 3V01Î0 V6d656 03 6«65060l0l 1,011 1 6816 1353 1039061,^3116 P6550306013, 135 l5O0li656<6

<25 - 33) 81 <33 - 34) 8001 00 000di1ii ^16050300 00<6.

' ^>60150 00cl0l 36, 00 clO03 6l6M60l6 3(^1306016, 86 80516 60031,3

^36 ^«36 ^36.17 ^»17 ^36.9 ^«9 ^36.35 ^«35 ^36 ' <4.12)

00^6.

Lzg- I <4.13>
4 - ' c>z/

t7zg ,, - /g> - </-> - /Z6> " <^9 ' ' «^36 - *s> I
4 - «§46

- /g> . </zs - /.7> " <"g - *'7> - ' ^3° >

4«§^ <415,

- /3b> - <^3S - ^36> <^3b - *9> - <^3S - ^3b> 1
4 > §37

BUPT



Lspiwiu! 4 90

KLkN6L1>2

Davs privirii:

- permeabilidadea inelului keromagnsdic 

mărimi de kuncdionare ale programului

dabloul

dabloul

Ssnsrsatä soludia inidialä

Calculul inducdisi magnsdics in elsm. redslei 
>

- clade privind rsdeaua de discreditare (coordonadsle 

nodurilor, supraksdels slemendslor tinide als rsdelsi)

- dade de condrol als kuncdionarii programului 

- podendialsle magnsdics scalare als nodurilor 

- inducdia magnsdics din slsmendsls domeniului

s^ig. 4.6
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Ozs.zs - -4 . l</g - . </zg - /g> > <Xz^ - Xg> . <Xg - Xzg) I <4.16)

71 , . /0^^ , ^z/ ,
2 2 'î^/z^zs'^ <4.17>

^6(^î(u uodu(il6 <17 32, 34, 35), oo6fioi6ulii 60U3li6i <3.54) 86 8ouu p(iu p(o- 

06(166 8imi<3(6, 1(1 ooufo(mil3l6 ou p(6oi^3(,<6 f3oul6 >3 P3(3g(3ful 3.2.2, 3lim3l6<6 0, d.

^6U1(U uoduoio <3/ 40), 8Î1U316 s)6 ^0(r0M63 ilo f(ouli6(3 ou ooudilii Oxiodlol, 

d60i ou POl6Ull3> M39U6U0 803<3( 0UU080U1, uu 86 80(iu 60U31Ü.

v68<9U(, m P(O9(3MU> UUM6U0 K/1^!V16872 8UUt 80(186 (6l3lii do O3loul f)6Ul(U 

006ti0I6Util 60U31I6Î <3.54) ou (6f6U(6 <3 10316 uoduolo ou POl6Mi3l M3g06l«0 060U0080U1. 

Loui eup(i(186 3131 uodu(i>6 iul6(io3(6 3>6 (6l6>61 P6U1(U 03(6 8UM V3l3di<6 (6l3lii<6 

g606(3l6 <3.58 - 3.60) -, 031 8Î uodu(Ü6 d6 f(0(NÎ6(3 ou eoudilii ^t6UM3UU. l)03( P6M(U 

06>6 dio U(M3, d3l0M3 P3(1ieul3(l131i!0( 06 iM6(vi(1, 8-3U 1aou1 M3I 8U8 UU6l6 p(60i^3U 

8UpIlM6M3(6.

4.1.4. koruHsls c>6 osloul

Io 800PUI d6l6(MM3di j(lfIu6M6I 03!il3lii M3l6O3!u!ui diu 03(6 6816 OOO81(U>1 i(16lu! 

l6l0M3gO6liO, I3( 3P0I 3 38Î(0i!J(ii m P(oduo1l3 i(1l6(O3 3 (6l6ului ou M3g(16l P6((O3O6O1 

oiljodoo, 8-3 00(18ld6(3l o P3>613 (6<3liv >3(g3 d6 V3lo(i P6(11(U p6((N63di!il3l63 (6>3liv3 3 

Mblului, sdio3 100; 200, 300; 400; 500; 600; 700; 800; 900; 1000. 0im6(i8iuml6 

P6M(U 06>6 dou3 V3O3M6 <v. fig. 4.1 ?I 4.5) 3(13li^3l6 8UU1:

- V31I3U13 5/^W <66(M3M3): 26 mm, d' 25 mm; (5-1,75 mm;

(i - 14,5 mm; (z - 12,75 mm; (^ - 11 mm; (^ - 16,25 mm; 8up(3l6l6>6 6>6M6ul6lo( 

smil6 3<6 (6l6>6i 8UU1 0UP(M86 1u1(6 1,67 mm? 8! 2,47 mm?;

- V3O3M3 i(ldig6U3 (631^313 <LI85 8uou(68li, l_3do(3l0( 06V3). - ^120 mm;

ö - 2 mm; (1 - 16,0 mm; (^ - 14,5 mm; (z 12,5 mm; (4 - 17,5 mm; 8up(3k6l6>6 

6<6M6M6lO( fiuil6 3>6 (6l6>6i 8UM 0UP(IU86 m1(6 1,89 mm? 8I 2,52 mm?.

86 f306 p(60i^3(63 03 V3(I3U13 (63Ü^313 >3 V6V3 P6 53^3 UU6Î ool3do(3(l 

O0M(3O1U3>6 l1 1 5, 117, 120, 1211, OOMM6 M3gU6l P6(M3(16M d6 1lp /Xl_^IIL0, p(OdU8 

d6 8.e.8iM6(OM eiuj - ^3P0O3, I3( 8I816MU« d6 P(iud6(6 6816 dl6 M3l6(I3! (16f6(OM39(16llO.
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In tabelele 14.1 4.4) 8unt date valorile inducției magnetice din elementele finite 

ele domeniului, pentru veniente re8pectiv cea indigena. Deoarece între eele ^ece 

variante con8id6rat6 pentru pf^rrneabilitate nu 8unt diferente mari. în tabele sunt 

prezentate betele numai pentru doua valori ele permeabilității relative ale inelului 

feromagnetic: //, - 100 8i //, - 1000. vadelele conțin atât componentele după axe, cât 

8i modulul inducției magnetice din elementele finite, elemente care 86 pot identifica pe 

: dara indicilor otilirafi 8r a din f-gn-a 4.5.

Daca 86 compara re^nlnn^r^ obtisiute pentru diver86 valon ale permeadiinatilor 

relative ale inelului teromagnenc >' //, - 100 1000 ) 86 con8tata ca diferentele 8unt

relativ redu86. /Xc698t3 8ituatie 86 poate expî,ca 8i calitativ, prin ponderea relativ mare 

pe care o are întrefierul. De exemplu, pentru un tud de câmp din rona mediana, lungimea 

totala a întrefierului 68te 6^, 3,5 mm tvarianta k/^W), re8pectiv 6^, 4mm

lvarianta indigena), In timp ce lungimea tubului core8punr3tor inelului feromagnetic 

68te -- - /r» 14,5 - 45,6 mm, re8pectiv - /r. 16 -- 50,3 mm. veci,

daca 86 compara ou ///, , pentru 1100 1000) , rezulta ca

porțiunea tubului de câmp din întrefier, are o reluctanta magnetica mai mare de 17,67 > 

76,7) ori Ireleu k-^W), rc8pectiv 17,95 79,5) ori Ireleu indigen), decât a porțiunii din 

inel, ln ac68t context 68te evidenta ponderea 8caruta a inelului feromagnetic.

s O alta comparație care 86 poat6 face 68t6 între valoril6 inducției magn6tic6 în 

releul 8i C6l6 din rel6ul indig6n. Centru ac6a8ta prima varianta d6 releu indigen, în 

rona din întrefier unde 68te eituata bobina 86 con8tata o inducp6 magnetica ceva mai 

mica decât pentru releul Clementele 686nfial6 care influenfeara valorile inducției 

magnetice 8unt calitatea magnetului permanent 8i dimen8iunea întrefierului. l_a varianta 

indigena, întrefierul total 68te cu 0,5 mm mai mare. Deoarece în timpul exploatării 

releului inelul feromagnetic 86 poat6 oxida, 86 r6comanda acop6rir69 3C68tuia cu un 8trat 

protector, l^rin oxidarea în interior l8pre magnet) apare un 8trat de oxni care poate 89 

conducă la blocarea bobinei releului, deci nesiguranța în funcționare, mai ale8 ca, din 

motivele expu86 mai 8U8, întrefierul trebuie 89 fie cât mai mic po8ibil. 3e face precizarea 

ca, daca acoperirea 86 realneara cu material neferomagnetic, din punct de vedere 

magnetic 8-a obfinut un întrefier eebivalent mărit, tara ca di8tanta dintre magnet Hi 

partea interioara a inelului acoperit 83 fie mai mare.
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Isbelu! 4.1. M3g86tio3 6 vssis^ts ^/VW- //, 100.

8x. 40 8x2 ^117 8xz 183 8X4 - 231 8x, - 254 8xg - 249

6v, - 21 87- 1 873 - -45 8V4 - 111 87, - 191 8Ve - 274

6, - 45 82 - 117 8z - 189 84 - 256 8, - 317 8g - 370

8x^ - 217 8xg - 160 8X9 - 84 8x,o - 44 8x,> 125 8x,2 - 189

8v, 351 87. 4 1 3 8v. "152 87^) 14 8/^ 24 87,. 87

8, 413 6g 44-. tî, - 460 810 46 8,, 127 8,2 208

8x,z 229 8x,. 239 8x,, 217 8X19 166 8x., 91 8x^ 0

87,2 170 8v>. 262 87,. 352 8v,o 432 87,, 490 87.9 6^6

8^ - 285 6.,. 354 8,. - 414 8,0 463 8,, 498 8,g 518

8x^9 50 8X20 - 148 8x21 - 232 8x22 - 292 8x22 - 322 8X24 - 317

6Vig - 67 8V20 - 61 kv„ - 4 8Vr- - 79 8V23 - 178 8V24 - 288

8^ - 100 820 - 160 kg, - 232 822 - 303 822 - 368 824 - 425

8x„ 276 8X29 - 205 8X27 ^110 8x2g 56 8x29 160 8x20 - 234

8>25 ^380 87^ - 459 8V2, - 508 8v-g - 77 8V29 30 8V30 60

- 470 82^ - 503 82, - 520 82g - 96 82g - 163 830 - 248

8^1 - 294 8x22 308 8xzz - 281 8x24 - 216 6x29 - 120 8xzs 0

8^1 - 155 8V32 - 272 8V33 388 6V34 - 490 8^ - 565 8736 605

6-1 - 332 632 - 411 833 - 479 8„ - 536 83s 678 83g 605

6xz, - 13 8xzg - 39 8xzg 62 8X40 ^78 8X4, - 87 8X42 87

8737 - 146 873s 140 8739 - 127 8v.o - 106 87.1 - 62 8V42 - 55

6-7 - 147 83g - 145 6g, 141 6.0 - 132 84, - 120 842 - 103

8x42 - 78 kx„ 61 8X4^ 35 8X.9 14 6X4, 42 8x4g 65

87,3 - 31 öV" - w 8v^d 6 8Vie - 144 8V" - 134 8V43 114

843 . 84 6„ 62 - 36 845 145 847 140 84g 131

8X4 g 80 8x^0 85 8x^1 80 8X52 - 64 8x,z - 39 8x„ 0

87^3 38 6>do - b8 8V.1 27 8v„ - 6 ^1 8v„ 39

64g 119 Sdo - WZ 851 - 34 8„ - 64 8„ - 44 8„ 39
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Isdslul 4.2. msg^sliea 8 lmH, vs^jsms k^W, //, ^1000.

kx, -- 40 8x, 116 8xz - 182 8x, 230 8x^ - 253 8X5 243

- 22 6V2 - 1 6V2 45 kv. - 111 «V, - 190 Sv. - 273

8^ - 45 82 - 116 62 - 188 84 - 255 s. - 316 Ss - 369

8x, - 216 8x4 - 159 8x^ - 84 8X10 44 8x,, 124 8x, 2 188

6v. 35- " 41 2 87. 450 8V^ 13 0v. 74 87.2 87

8, - 41 ! 8, 442 8. 458 8.0 46 8,. 126 8.7 207

8x^ 228 238 8x^ 216 8x.., 166 8X;, 91 8x,^ 0

67,3 - 169 260 87^ 351 87^, 430 67.7 488 6v,, 516

8^ - 283 8,, 353 81, 412 8.. 461 8,7 496 516

8x^ - 51 8x20 - 147 8x21 231 8x„ 292 8X23 - 321 8X74 - 316

«Vis - 88 8V20 - 62 bv-1 5 8>27 77 8V73 -177 8V74 -281

8,g 101 820 - 160 6-, 231 872 - 302 873 - 367 824 - 423

6x^5 276 8x2g - 205 8X27 110 8x2g 56 8X29 - 159 bXzo — 242

8>rs -. 379 8v-e - 457 8V27 507 8v?8 78 8V79 - 31 SVzo 49

825 - 468 828 - 601 877 - 518 87g 97 879 - 162 - 247

ÜXzi - 293 8xz2 - 807 8xzz 280 bXzq — 216 8X39 - 120 8xzg - 0

--153 8v» - 270 8VZ3 -386 bVzi 488 8Vzb -564 8V36 603

6zi - 331 8,2 - 409 833 - 477 «24 - 534 83s - 576 836 603

8XZ2 13 Hx,, - 38 bXzg - 60 8X40 76 8X4. - 85 8X42 85

8V37 - 147 8v„ -141 3Vzz 128 8Vao 108 8^ - 84 8V47 59

8z, - 148 8» - 146 S2, - 141 840 132 84, - 120 842 - 103

8X49 - 76 8X" 59 - 35 8X49 14 8X47 - 41 8x4g 63

8v«3 85 8V44 16 - 2 8V46 145 8V47 - 135 8V4S 116

843 - 64 841 61 35 846 146 64, 141 843 132

8x,g - 78 8x,„ - 83 8x^1 73 8x^2 62 8X59 - 39 8x„ 0

6V49 60 8Vso " 61 6v„ 32 8Vsr 6 8V93 -15 8V„ - 32

849 - 119 8,0 - 103 851 - 84 897 63 8b3 - 41 8,4 - 32
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"ssdelul 4.3. Iduetis snsg^eties 6 lmH' vgsjg^is m^ige^Z- //, -100

8x, 49 8x2 143 8x2 - 224 8x4 - 282 8x5 310 8xg 304

87, - 20 8V2 - 5 8V3 - 61 87. - 142 87, - 239 8Ve - 341

6. - 53 82 143 8. - 232 8. - 316 89 - 392 89 - 457

8x, 265 8x.; 195 8x. 103 8x,o 52 8x^, 149 8x,2 226
' '1'^ "v, 512 8v 5^ 5>/, ' ' 8v. 34 8v,. ^10

6, -0 0 8,^ 543 8, 569 8,0 ')4 8, 153 O... 251

8x., 273 8x>, 285 8x , 259 vx,, 198 8x,, 109 8x^ 0

6v,z - 203 8v,, 313 8v,, 42 7 8V>, - 52 1 8v^ 590 8>/,g 625

6^3 343 6^1 427 8., 499 8,b " 558 8,, 600 8,z 625

8x,g 59 8x20 - 172 8x2. 260 8x22 - 340 8X23 374 8X2. 367

bvw so 8V20 60 8v-i - 17 67-2 - 113 87,3 - 229 87,. - 351

8,g - 99 820 - 179 82, 232 822 - 358 823 ~ 438 82. - 508

öx^s - 320 8x28 237 8x2, - 127 8x2g 63 8X29 180 8x30 - 274

8V25 " 464 8V28 - 556 87,, - 613 8vrs - 69 8v2g 16 8V30 - 75

625 - 564 828 - 605 827 - 626 -- 94 829 181 830 - 284

Üx^i - 332 8xz2 - 347 8x33 ^315 8x2. - 243 8x^9 - 134 8xzg - 0
^Vz, - 194

87^ - 326 8V33 - 457 8V34 - 672 8V36 - 657 873b - 700

Szi - 384
I

832 - 476 833 -- 555 834 - 621 839 670 83g - 700

I 6x37 - 12 8x3g 36 8xzg - 56 8x.o - 72 8x^ -r 80 8x^2 60

8737 - 132 8V3« - 127 8V39 - 114 87.0 96 87.1 - 73 87.2 - 49

837 - 133 83g - 132 S29 - 127 8.0 120 8„ - 108 8.2 94

8x„ - 71 8x^ - 55 8x^ - 32 8x^ 13 8x., - 38 8x^ 60

87.3 - 26 87.. - 6 8V„ - 4 67.5 - 121 8v., - 121 87.g 103

6.3 - 76 8" ^56 8„ - 33 8.6 131 8., - 127 8.g 119

6x^g - 78 8x^0 78 8X9, - 73 8x„ - 59 8x„ 35 8x„ 0

87.9 - 79 8Vso 61 8v„ - 24 «>„ - 1 8v„ 21 87,. 37

8„ - 108 850 93 8-1 - 77 8„ - 59 8„ - 41 89. - 37
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l'Zdelul 4.4. loöoctia msgnelies 6 V35i3ol3 io^igSOZ- //, -1000.

8x, 49 8x2 142 8x2 - 223 8x4 - 281 8x5 - 309 8xg 303

6Vi - 20 8V7 - 5 8V) - 61 8V4 142 8v, - 239 8ve - 340

6, - 53 82 - 142 82 - 231 84 -- 315 8^ - 390 8g - 455

8x, - 264 8xg 194 8x, 103 8x^0 - 53 8x,^ 148 8X12 - 225

8v, 4 35 8v. 511 8v. 558 8v< 10 8v,, 34 87,7 - 1 10

3. 509 8, 547 8, 568 8^ i>4 8., - 152 8,2 - 250

8x, 272 8x^ 284 8x,, 258 8x,, 198 8x,, -- 108 8x,g - 0

0/, 2 203 8n 31/ 8V^ 425 8v,,, 5 20 8v^ 589 6Vig 623

8., 342 8^ 425 8., - 497 8,0 556 8^ „ 599 8,g - 623

8x^ - 59 8x20 - 171 8x21 269 8x22 339 8x22 373 8x24 - 357

öVi9 - 81 8V20 - 81 8V21 -15 8V22 - 112 8v,z ^ 228 87,4 - 349

8^ - 100 820 - 179 821 - 269 822 - 357 822 - 437 824 - 505

8x^^ 320 8x2e - 237 8x22 - 127 8x2g - 64 8x2g - 180 8x20 273

8v„ - 463 6v-e - 554 8>r, - 612 3v-g - 70 ^9 - 17 8V20 - 74

825 - 562 82g - 603 822 - 625 82g - 95 82g - 181 820 - 283

8^1 - 331 8x22 - 346 8x2z ^316 8x24 - 243 8x29 134 8X26 — 0
s5, - 192 »V,- - 324 8^22 ^455 8V.4 - 570 8>2s 655 8V26 - 698

öz, - 383 8„ - 474 82z - 554 824 - 620 82, - 668 826 - 698

8XZ2 - 12 8xzg - 34 8x29 - 54 8x40 69 8X4, - 77 8X42 - 77

8V27 132 8v„ - 126 8vzg - 116 8V40 - 38 8V41 - 76 8742 — 53

822 - 133 8,g - 132 829 - 128 840 - 120 84, - 108 842 93

8X4 z 69 8X" 54 8x^ 31 8^ 13 8X4, 37 8x49 - 57

6v,2 - 31 8V44 - 14 kV., - 2 8V46 - 131 8V4, - 122 874g 105

8.2 - 76 844 - 55 6„ - 31 845 - 132 84, - 127 84g - 119

8x.g - 71 8x^0 75 8x^ — 70 8x^2 - 57 8x^z - 34 6x„ - 0

6V49 - 82 8v^o - 55 8v„ - 29 8Vb? - 8v„ - 1-r 8v„ " 30

I 849 - 108 ^so 33 8„ - 76 6„ - 67 8» - 37 8,4 - 30
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IN 3063813 8Î1U3lÎ6, dÎ5N6N8IUN63 cl6 03>0Ul 3 ÎNl56fl65Ului iN0lud6 81 g5O8IM63 8l53lului d6 

3O0P65I56, P6 >3Ng3 ^ON3 l^6 365) ÎN 0356 86 ^6P>3863?3 dodlN3 56>6ului.

4.2. 0>XI_00l_0!_ 0^1^^0001 ÎI^! 81 8X^810801. 8ÜU

86N15U 03^Ui în 03(6 86 ftun i)i s)5OI6Ol35li unui nou 81816(0 ou mono

P655N3N6N1Î, In 13^3 cl6 03>0u! nu 6816 PO8l!)I> 83 86 <^6l65(nin6 condiții P6 15ON1Î653 sinn 

M38U5356, 818l6MuI nofiincl 563Ü^31 lî^io. Inl5 o 38lf6> d6 8Î1U31Î6 6816 N606835 03 dO5N6N!U> 

in 0356 86 3N3>^63^3 p(0dt6N33 (16 03(Nsi 83 0ON11N3 81 5N39N61Ü siO55N3N6Nli, 3>6 03'0. 

03530165181101 1561)U168O 0UN080U16. 0601, IN 306816 O3^U5Î 86 VO5 03>0U>3 5N35I5NÜ6 ^6 81356 

3>6 OâmpuIUI 3131 ÎN M39N61Ü si655N3N6Nlî, 031 81 ÎN 6Xl65ÎO5Ul 30681013, 3(1,03 ÎN ÎN1561Î65 

8i jugU1ll6 f610M3gN6liO6.

/^063813 M0(l3lil3l6 d6 3^05(1356 P655NÎ16 d6l655NlN3563 V35I3N16I 0P1ÎM6 PUN 03>0Ul. 

86 PO1 3N3>Î^3 ÎNflU6Nl6l6 1UlU101 6>6M6Nl6l0s d6 g60M6lsi6 83U ^6 M3l6sÎ3>, 13^3 83 1Î6 

N606831 83 86 163>H6r6 fî^IO 8I8l6NNUl ÎN diV6s86>6 613P6 ÎNl6^N36c1i3s6 3>6 00N06P1Î6I. 86 

Od1>N6 38ll6l 0 p10Î60l3s6 13pi(l3, P160I83 81 600NO5NÎ03.

4.2.1. ^5601^351 psivincj 00NdiliÜ6 P6 fson1Î6s3

In 30681 03^, linând 863M3 c>6 816361513 p5Odl6M6I 81 OON8icl653Nc1 oâmpul P>3N 

P353>6l, d0M6Niu! (16 8ludiu 00N1ÎN6 81 UN 8k65l clin 8UP531313 860liunii l53N8V6583l6 P5ÎN 

N33gN6lU> P65N33N6N1, 8UPÜN36N135 1313 (16 03^uI P56^6N131 >3 p^g^lul 4.1. 06 

3865N6N63, P6N15U cl6l655NIN3163 V3513N16I 0P1Î5N6 3 818l6N3Ului ^6 PNN(l656, ÎN156 5N3Ng6lU> 

P655N3N6N1 81 !N6l 86 OON81(l653 O PI683 f650N139N6liO3 3>6 0356Î di5N6N8iuni 86 V05 8l3dili 

dup3 O 3N3Ü23 86P35313.

0601, dO5N6Niul ÎN 0356 I56du,6 56^O>V313 p50d«6M3 (16 O35NP 6816 06« d6>Î5Nil3l d6 

00N1U5U« O/XVOOkl^O llig. 4.7). /X06813 0UP5ÎN(l6 5N3gN6luI P65N33N6N1 0, ÎNl56fÎ65u! 1, 

1N6luI 165O5N39N61IO 2 8Î PI683 d6 P5inct656 3 5N39N6lUlui.

/^83 0U5N 8-3 P560H31 «3 P353953lul 4.1.1, P6 PO5liUN1>6 X^8, 80 8« 00 din f50NlÎ653 

8UN1 oondilii !^I6U5N3NN nu>6, 568P601ÎV P6 PO511UNÜ6 o^ 8! 8UN1 oondîlii OÎ5Îo!3l6l NU.6
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^'9 4 7

V68«9U5, clipeeris 

de M3g06til356 

8-3 0008 i 6653t

6op3 3X3 0v, 6io 

motivele expo86 >3 

P353g53to! emiorit 

mz! 8'!^ ^tz0î50

pe po5t'ooH^ s^o

0»s! '^Os.l!H8"

0, i35 P6 ^003 0>4 

/6^-0

81 00MP0060t3

OO5M3>3 3 5O3ZO6- 

tir3tiei p655O3oeo- 

te - 0

3 s skusn sstlsl SS S8 iljsnritics UN comus sl clomsniului penlru csre, PS porsiuni, 

8^ pot 8t3di1i ooo6itii p6 f5ooti653, 66 tip ^eom3oo 830 Vi5iotil6t. s>lo V3 fi O6O6835 83 86 
s^eiere l3 8t3düi563 ooo6itiiko5 pe ffoori6^3 poo M38of35e, 66oi 5O6to63 6e oâul p03te 

fi Milir3t3 m i323 de p^oieot3^e. lo 80tiimd, psio ioo!octe^63 fN3O96tuIui io cfomeoiol pe 

8lu(fiu, m 60U3tii 3p3s rsfmeoi 8upiim6Ol3si psio 031^6 8e fine 863M3 cfe e353Ot6^i8tioil6

msgnerului, 0356 î56dui680 OUO08OM6

4 2.2 «616303 6l6M6M6iO5 fioite

l)0M6slio! ÎO 0356 r56do»e seroiV3l3 p5Odl6M3 de 03MP M3goetio 8 3 Împ35tit 10 

6>6M6Ot6 fioit6 cte fo5M3 t5ioo9friol353. cookosm seîelei (fio fig053 4 8

1.3 8t3dilis63 fOMO61 00005616 3 f6l6«ei 8 30 3VUt io V6(f656 8i Od865V3lii>6 cfe psiooi 

PIU P56r6nr3l6io P313gl3wi 4.1.2. !o 3068t 03^, ÎO 8OOPO« Od;iO6Oi 0061 p560irii M3i t)OO6, 

00013501 6l65O6Ot6lO5 6oit6 tlio rOO3 iot56f»65oloi 8 3 (1odi3t (t3f3 (te 56f63O3 (fio fig 4 51
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Momentele fmite l1 - 36) 8unt 8itu3t6 în inelul f650M3gneti0, <37 - 72) INÎnt56fi65 

8i PÎ683 de P5ind656, i35 <73 - 135) In M3gnetul p65M3nent. vin motive leg3te de 

0l3M3t63 d686nului, IN figu53 4.8. NU 8-3 t560ut num650t3563 nodu5ilo5, int50du03ndu-86 

^035 0 NUM650t356 3 ei6M6Ntel05 finite, >3 0356 86 V3 f306 5efe5i56 ult65IO5.

4 ? 3 Os s;3ni956M5» 8i P5O953M6 de oeloul

O5g3Nig53M6>6 81 P5O953M6>6 de 03l0U> 8UNt 00N06PUt6 p6Nt5U M3gN6ti p65M3N6Ntl 

linÎ35Î, 568p60tiv N6IÎNI35I. Inelul tO5OM3gN6tIO 86 OON81U653 OlN MOlONOi 3 O35UI OU5t)3 06 

M3gN6ti?356 68t6 N6linÎ353

3. /^35/576^ /)6^5??S5?657^ //7-/3/". 36 8tie t3s)tul 03 UNÜ 5N39N6ti s)655N3N6Nti 3U 0 OU5b3 

d6 deM3gN6tH356 06 86 PO3t6 3P5OXIM3 ou o d563pt9. In 3068t 03^, p65M63bilit3t63 

M3gN6tlO9 68t6 p53OtlO 00N8t3Nt3.

05g3Nig53M3 p6Nt5U 56^OlV3563 p50b>6M6i de 03MP IN 38ttel de O3^U5i 68t6 

P56^6Nl3t9 IN flgU53 4.9. V6035606 inelul f65OM3gN6tI0 8-3 6ON8ld653t N6>iNI35, 86 impUN6 

0 56^OlV356 It653tiv9 IN 53PO5t OU p65M63bilit3t63 M3gN6tlO9 56l3tiv3 din 6l6M6Nt6>6 tinit6 

3>6 inelului. 8olutl3 0O560t9 86 OON8lde59 3tunei 03Nd p65M63bi>il9tile 56l3tlV6 59M3N 

p^etio N6M0dif>03t6 P6M5U doua It653tii 8U0068IV6.

^50g53mul d6 O3loui 6>3bO53t <IVI^^lVl^603 - M6tod3 6>6M6Nt6>05 finito p6Nt5U O35NP 

M3gN6tlO, V35I3M3 03) P65MI16 O 3N3>H9 38UP53 8I8t6MU>ui d6 P5ind656 3l M3gN6tului. v6 

386M6N63, P6 l3Ng3 56rolv3563 p50d>6M6I d6 03MP, 86 03leui63^9 81 OUplul 30tlV 3l 

bobinei 56>eului. /Xoeet P50953M 68te p56?eM3t în /^N6X3 3.

/). lN 03^ul M3gN6tllO5 p65M3N6Ntl >3 0356 OU5b3 d6

d6M3gN6tl^356 68t6 N6>iNI359, p65M63bllit3t63 M3gN6ti09 NU 68t6 OON8t3Nt3. veoi, 

P6 l3Ng9 OlOlul lt653tlV OO568PUN23W5 N6liNI35It9til iN6lului f65OM3gN6tiO, M3i 68t6 

N606835 ÎN09 UNUl, P5IN 0356 86 tlN6 863M3 de N6>INI35it3t63 M3gN6tuluj p65M3N6Nt.

O5g3Nig53M3 68t6 p56^6Nt3t9 IN fjgU53 4. 1 0, i35 p50g53Mul d6 03l0Ul dEs^^608) 

ÎN X^N6X3 4.

8e f306 p560i^3563 09, ÎN p5O953M6l6 din 3N6X6, p6Nt5U M95imil6 de INt5356 8 3U d3t 

V3lO5i NUM65I06 OONO56t6, 8p60>fl06 56l6UlUI OU M3gN6t OlllNdNO, 135 56^ult3t6l6 de 03>0Ul 

P56reNt3l6 >3 P353g53ful 4.2.4 OO568PUNd 30681053.
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l^ig. 4.9
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0k6^1I6I^k^ KLk-^608

s^ig. 4.10
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^19. 4.10 - eommusse
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?5O953M6>6 por fi, ÎO83, 3d3pl3l6 0805 81 P6O15O 3«16 03200, 3dio3 8Î816M6 00 3>13 

96OM615Î6, 3>l6 M3î65Î3l6 OOMPOO6O16, 3>13 M39061Î2356 P6O15O M3906I0I P65M3O6O1 610.

4.2.4. fî62oll3î6 de oelool

Z. ^60150 8f3di!<563 s^nviod drro6o8iooil0 81 C8ill8t^'j fiî.j!-:lî8lu^!-

P'686«O5 d6 P5iod656 â M39N6Wloi lv. fio. 4. 1.3) 8 3 OliIÎ23l P50953M0I «V!k^^!/X603. In 

P5iooipîo, 86 POO6 P5OKI6M3 (1803 68f6 3V3Nî3j08 NN M3t65ial f050M3006lio 830 oool 

O6165OM39O61,O. L>6 386M6063, (1303 8 35 3d0pl3 V35Î3O13 00 5031603! f650M3g516lÎ0, 86 

M3P0N6 8135,11563 diM6O8iOOÜ05 306810Î3, 8liot fiind I3p1o! 03 ON 38lf6> d6 M3t65l3l 

I0ll060l6323 8P6O15OI oâmpoloî M39061I0, ^601, ÎMpliOÎI, P353M615Ü 56l6Oloi.

»303 M3l65I3loI dlO 0356 86 OOOl6Ol«OO6323 pi686>6 d6 P5,od656 6816 O6165OM39O6- 

1«0, 00 86 P006 P5O5>6M3 MOMÎOSOÎ 8p6Ol5OlO, oâmpoloî, ÎO 53PO51 00 V303M3 ÎO 0356 

3068163 1IP8680. Io O32Ol ÎO 0356 PÎ686>6 d6 P5iod656 8001 d,0 M3165I3> 165OM39O61,O ld6 

6X6MPI0 0l_ 37, 03 81 106I0I) 86 VOs 3V63 m V6ci6s6 doo3 V3O3M6: P1686 d6 pood6s6 

86P3^316, s68p60îlV 81816M 101^031 06 i00l0(l6 PÎ686>6 d6 POOcl6s6 8Î Î06>0l f6sOM39O6liC. 

ÎO 0663 06 ps1V68î6 P0M3 V3^i30t3, (1303 P1686>6 800t 3862316 ?Mss6 M39O6I 81 1061 ps30lÎ0 

Äsg Mls6fl6f - psiOls-O P16IOO5316 t)003 3 80p13f6wl0( M 0001301 - 310001 3063813 00 dif6s3 

^6M0i1i03liv cl6 V3O3O13 3 6003. 36 356 îo V6d656 81 I3p1o! 03 PÎ68616 d6 P5ioct656 8001 

k)l383l6Î0 3X3 060153 3 56l6O>OI lp65p6Oc1iOOl353 P6 (1,560113 d6 5039061,2356 - 3X3 0v), P5Î0 

3068163 Î00lli230d0-86 00 floX M39O6IIO 1O3516 M,0.

Io OOOO!O216, 86 I5OP006 03>00l0> I0(l00ll6I M39061I06 (1Î0 56>6O P6O15O d,V6586 

diM6O8iooi 3>6 PI686lO5 d6 P5,od656 16505039^61,06. L320! 00 di5O6O8IOOI oo>6 OO568POOd6 

8,1031,6, IO 0356 86 OlilÎ26323 p>686 dio 5O3165Î3I 061650(039061,0.

/X03Ü23 8 3 616O1O31 P6O15O 00 56^60 00 055031035616 d3l6 d6 ,015356 IO P5O9535O.

-5O39O6I P655O3O6O1 00,10550 5039^61'231, dop3 3X3 0>V , 60 ÎOdOOlÎ3 5650306013

-- 0,16 '

- d,5O6O8IOOÎl6 P6O15O 5326>6 d,0 1>9O53 4.8 8OOll - 14,5 5050- 1 2,75 5050'

^--11,75 50(0, ^-11(050- - 9 rom - - 6 mm - ^-3mm-

/- -16,25 mm, 8OP531616>6 6>6M6O16,O5 1Î0Î16 3,6 56î6,6i 8001 OOP5iO86 ÎO156
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0,72 si 2,50

- melu! fscomggnsiic?i piess cis pcinciece suni conlecriongw clin 01. 37, gvânci cucbs 

nelinisis cie msgneiirsce cspcsrenwls In figucs 2 12. sTIocielsces snslmcg g scesleis s-s 

ceslirsl pnn ecusliile:

S - 0^77^ , 77 < /7,

S - c,/7 * Oz77' OzI77 - 77,)" > o, <77 - 77,)° , 77, < 77 L 7/,

s - 0^7 0,77' ,7 ' 7, !// - /7,? 7-, <77 - 77,)' 7

- c.<77 - 7/,)' . ., 7/ - //,) ' , < /7 - 77,

6 - 6, . o„t/7 - 77,)' ' 77, < /7 < 77,

6 - 6. > Og<77 - /7^) , 7/ > 77, .

,4.18)

uncie: 77, - 660 H/m, ö, -0,2 1: 77, - 1450»/cn: 6, -0,8 1:

77z - 6200/X/cn: Sz -1,71: 77^ - 22800 7^/m: -21:

c,- 1,2444.10"': c,- 0,2706.10 °: Oz - 0,6215 . 10 ° : 

o^ - -0,684 - 10 ° , o^ - 0,5126.10 ° : Og - 0,699.10 ° , 

o, - 2,5034.10 '° , Og - 2,64. 10 " : Og - 4,89 . 10 ° ,

iunjl3^i>6 cl6 M38uc3 p6Nlcu eosfÎLisMi c6^ui13 clin c6>3liil6 4.18).

I3d6lul 4.5

Ou 306816 funotii 86 c63Ü26323 iv. I3d. 4.5) o 3pcoxim3c6 dnn3 3 cncd6i cl6 M3g^6îi^356 

51^16313 6XP6NM6N13!, M3Î 3>68 P6M^U V3lOfi 63^6 ps6^iM3 iMPO5l3s113 03ruI ^6>6ului 

<6 < 1,2 's - V. I3d. 4.10).

I-I 500 600 700 900 1200 1400 1600 2400 3000 22800

6 6XP. 130 170 220 360 615 770 900 1200 1360 2000
lmll

snslit. 130 173 221 357 612 767 867 1200 1300 2000

ks-0356 io/ol 0 1,2 0,3 0,7 0,4 0,3 1,4 0 4,4 0

06031^606 Ml6I^6863r3 IN mocj cl6086di1 mc1ucri3 M39N61I63 clin ?0N3 IN 63c6 86 

p>3863-3 dodiN3 c6l6nlni, clin c6^ci!î3l6l6 pcogcââi cl6 63lcci>, ÎN I3d6lu> 4.6 8NN1 c6(l3t6 

c»03i- V3l0i-il6 0dtinM6 p6Nlcci 6>6M6nl6l6 finiw 37, 38, 46, 47, 55, 56, 64, 65 lv.fig.4.8).
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tabelul 4.6

IV>01

KM2

klsm. finit

l n (f. m 3 g. I mîl^-^
37 38 46 47 55 56 64 65

0 8x 1 1 32 12 33 13 37 13 38— »V 121 116 119 109 131 125 129 1180 8 122 120 120 114 132 130 130 124
i 'i Nx 1 1 31 i -> 2^ ' 3 37 1 3 35

8v i / ! >3 § I 1 24 1 23 !45 t' > 2 i ! 13 1 ' 2 1 ! - 1)1 1 30 1 29
44 Nx 1 1 31 12 3 2 1 ) 3/ 4)

n> i i 1 i i / >'"> - ' - r 12/ !!
8 1 25 I 51 1 13 1 1 2 130 -28 120

42 8x I ! 3 1 1 1 32 13 3 7 13 )3
6V 1 1 i 1 15 i 123 1 2 1 125

45 8 1 13 1 15 1 15 î 08 128 126 125 I 1 O

41 8x 10 29 1 1 32 13 38 14 39
— 8v 113 106 109 93 123 115 120 102
45 8 113 110 110 98 124 121 120 109

40 8x 9 26 12 31 14 42 15 44
6v 104 95 97 65 115 104 109 77

45 8 105 98 98 72 116 1 12 1 10 89

39 8x 6 18 14 32 17 55 22 65
— 8v 85 66 67 11 99 77 83 23
45 8 86 69 69 34 101 95 85 69

semnificațiile notațiilor (fin tadelul 4.6 sunt: IVlOI - numărul elementului finii (fin întrefier, 

îp imediata apropiere 3 inelului feromagnetic, cu care începe pi683 (fe prindere 

teromagnetica, IVI02 - numărul elementului finit din întrefier, în imediata apropiere 3 

inelului feromagnetic, cu care se termina piese (fe prindere feromagnetica. Aceasta 

cuprinde toata ^ona dintre IVIU1 si lVIO2, situata între magnet si inel. Oe exemplu, pentru 

l^l^1 44 Zj ^,92 46, piesa (fe prindere ocupe elementele finite numerotate eu 44,

45 53 54 62 , 63 , 71 si 72. scrima linie a tadelului, pentru care s a notat

lVl01 / lV102 -0/0, corespunde calului cu piesa (fe prindere neferomagnetica. 

componsmâ ciups 3X6 <6x, 8v> si mocjuiu! 'Uktuctioi mscioeticc <8> 8uot ct6t6tmioot6 cu 

mai mulw rocimâ <>n t68,g> cliu cam m tadel 8-au mkmut uumai tmi diutm scssicg: cleci 

modulul 8 cu tmi cikm ou 68w detarmmat 6x ?i 8> cu tmi cikm eeomidcative

Osca 86 ansliresrs datele din îsdslul 4.6 86 con8tata^

31. ?6 MS8Ut3 c6 Pi683 de ptindere fetomsgnetics am dimeN8iuni tot mai M3U, inducția 
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msgnetics in elementele inttefistului este tot msi mics. Oss msi pronuntstS scsclete 

spsrs slunci csnci piess ste dimensiuni msxime. Oe exemplu, 8<64> - 130 ml cu piess 

cis pnnäe nefetomsgnetics, tespectiv 8,64» - 85 ml cu piess cle pnâm ketomsgne- 

lics cie dimensiuni msxime <lVI01 -- 39- lV>02 - 45>, sclics o scs6em cis 34,6 °/->. Oe 

ssemenss, 86 scliimbg 81 clitectis vectOtului ü , in unele clin elementele consiclstste 

tsrultsncl components negstivs clups sxs Ov Oesigot, stst mociikicstes vslotii, cât si s 

direcției vectorului ioduotie <! i3(js<eti0c! > . : .! - ! jti ta elemeot Ig elemelN

32. >0 6i6M6rit8l6 iritretierului dm imedl3t3 apropiere 3 MZ9O6tului PLrmaoeM, ioductia 

maorieo^^ Tll^i ,51 is^ is^f»!llll ll

<P60tru 966198« U09di). L)6 6X6Mp1u, p60tru KM 1 44 8Î k/102 45 rerulta:

6l55) - 131 /777 > 6(37» - 121 m7 - 6<64> - 129 /777 > 6<46> - 119 /77?-

Io 8608UI 9miritit, ou 68te potrivita comparația îritre elemeotele 37 81 46, r68pectiv îotre 

65 8i 64, poritiooarea lor fimd diferita dup3 uogtii.

a3. Io coocluris, pcotru a obtioe o mductie magostica mai mare m ^ooa uode 68t6 

8ituat3 bodma releului, 86 recomgoda pi686 d6 priodere diu material oeteromagoetic.

d. lo carul?o care KM1 -37 8i k/>02^45, lotretierul 68te oul, iar magoetul 68te 

cuprir>8 lotr-uo iriel feromagrietic ce 8curtcircuit69ra polii ace8tui9 io vari9ota cle c9lcul). 

^8te 8itu9p9 ce 86 r6com9oö3 p60tru 6vit9r69 cl6M99i76tir3rii M99U6tilor 9turici cäocl riu 

^uot folo8iti. Io 9668t c9r, c06fici60tii ^6 cl6M9g06tirar6 (jupa 9X9 0v 1 ^mv '

^ir6cli9 cl6 m9906lir9r6 68t6 ctupa 9X9 0v>,m toat6 6l6M6ot6>6 fioit6 diu m99O6tul 

p6rm9ri6M, 9u V9lori cupriri86 ?o iot6rv9lul (0,008 - 0,0111. lotr-9cl6v3r, câmpul 

cl6M99O6ln9rit 9r 9V69 6s6ct O69lij9dil. ^8î6 mî6r689ot cl6 pr6cîr9t ca, m 9c6l69?i coodi^ii, 

cl9r cu o pi683 ct6 prioclcrc ri6f6rom99U6tica cloci cu mtrcficr co6fici6otul cl6 

clem99rl6tir9re 68t6 9proximativ 0,137 , aclic3 cle (12,5 17,11 ori mai mare.

c. lri cootmuare 86 pr6riM3 r6rullat6le prodlemei cl6 camp peotru uo car io care 

releul 86 coo8icl6r3 06liuiar, atât m rooa ioelului feroma9oetic cat 8i m roo3 ma9oetului 

p6rm3060t. 03 uo 6X6Mplu (l6 c3lcu«, m M39^6t 86 cori8iclera o compooema perm3rieot3 

s megnetirstiei clupg sxs Ov < - s., - 0,745 l > ?i une clups sxs Ox

t // /1-7 - A - 0,0745 7 > Lomponents b6 consicletS nuls in elementele

linite 73 91 109, 127, uncie s-su lust conciifU l^eumsnn nule. Oimsnsiunils sunt cele 

consiclemte ls pstsgmful 4.2.4 s, ist piess cle princlete este neketomsgnetics. Inelul este 
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conslcuil cim Ol_ 37, cucbs 8S cis msgnslirscs liicici mocisisrs snsittic pcin scusMs <4.18). 

I^sgnslul pscmsnsm 681s clin /^I_^iILO 13/5, svänci sucbs cis cismsgnslirscs <f>g. 1.131 

lucnirslg cis pcociucSîvc <Listscom Llcij-Kispossl IVIocisIscss snslicics s scs8lsi3 s-s 

cssiirsl cu scusliils-

6 - 6. -
S - S, - - „„F
s - S' - c^,/7 - - c.-„,i>7 -

6 - <//,.„ - //>

"m, < " - "m.

- " ,

<4.19-

uicis. S, -0,745 1- -- 50 Ic/^/m- /7,„, - 20 kk/m- 33,5

/7,^^ ^46,5 k/X/m^

- 5,7500.10^ /7/^? ) - 0,2875 . 10^

- 3,4456 - 10 " - 57,1430.10 .

ssl 56l3llll6 l4.19), M16518I13163 oämpului M39U6I10 6816 0 M3siM6 pon1iv3. Lu fuuo1lil6 

3513>ilio6 d3l6 M3I 8U8 86 OdtlU6 0 3P50XIM356 duu3 3 OU5b6I d6 d6M39U6lH356, P6 ÎM56Z 

d0M6niuI lv. I3d. 4.7).

I3d6lul 4.7
!i --------------- 5 10 15 20 25 30 35 4V 45 47,5

i 8 

lm-s)
631. 715 690 656 630 590 540 480 402 260 145

35i3Ü1. 716 687,5 658,7 630 594 544 479 391 254 143

kfO356 so/»I 0,14 0,36 0,41 0 0,7 0,7 0,2 2,7 2,3 1,38

in I3d6>6l6 4.8, 4.9, ?I 4.10 8UM P56^6M316 V3losil6 UUM65I06 odriuuw lcu 

IV!k^IVI/X608) P6M5U p6^M635i!i131il6 s6l3tiv6, iul6si8Îl3l63 câmpului M3gu6lic 8! inducti3 

M39s16lica dm 6>6M6M6l6 finil6 3>6 d0M6sliu!ui m 0356 8-3 56ro!v3l p5Obl6M3 d6 03MP. 

lndioil M35IMllO5 O0568puud UUM65O135II 6l6M6Uî6>05 fmil6 dm f>9U53 4.8.

0m I3d6!ul 4.6 86 PO316 868H3 03 p65M63diIir3l63 56l3liv3 - dik65il3 d6 >3 6>6M6M 

>3 6>6M6M - 6816 d6 O5dÎ5iUl 8U16>O5 M js16lul l65OM39U6liO <6>6M6M6!6 1 - 36) 81 d6 O5diuu! 

Uf1ll3^l!05 M M395161UI P65M3516M 16I6M65116>6 73 -135).

BUPT



Lspitolul 4 109

tabelul 4.8. OelmesdilitSlile sslstive OOil)

88 1 -- 170,27 ?8 2 237,56 88 3 - 302,10 00 4 - 361,44
88 5 - 406,57 88 6 -- 433,77 88 7 - 440,80 00 8 - 440,46
88 9 438,87 88 10 -- 172,69 88 11 - 252,95 00 12 - 333,86
88 13 394,16 88 14 - 430,46 88 15 - 440,84 00 16 - 439,27
00 17 - 433,94 88 18 - 429,58 88 19 - 238,39 00 20 - 311,04

88 21 - 389.4 7 >9 412, 14 00 23 436,29 00 24 4'0-4- §
0'--; ...
88 23 3 - j i ' 0 3 < 4 4 ! , 9 3 88.7
88 33 4.> - , , r § "0 33 4! 3,66
88 3 ? ! 78 > 07. '

00 4. - i , -4' 4 4 I OO 014 43 1,00 05^4^
00 43 ' .00 88 48 - . 0' ' 013 4 7 - ,00 00 48 60^
00 49 OO , .1^ 00 3 1 i 0^ 00 64 1 !
00 53 - . 00, 64 1 ,OO 00 36 - i,0o 00 66 -
00 57 - 1,00 88 68 - 1,00 00 69- 1,00 00 60 - 1,00

00 61 - 1,00 88 62 - 1,00 00 63 - 1,00 00 64 - 1,00
00 65 - 1,00 88 66 - 1,00 00 67 - 1,00 00 68 - 1,00
00 69 - 1,00 88 70 - 1,00 00 71 - 1,00 00 72 - 1,00
00 73 - 8,01 88 74 - 7,67 00 76 - 7,78 00 76 - 7,86
88 77 - 7,93 88 78 - 8,06 00 79 - 8,23 00 80 - 8,37

88 81 - 9,30 88 82 - 7,77 00 83 - 7,69 00 84 - 7,72
88 86 - 7,80 88 86 - 7,92 00 87 - 8,06 00 88 - 8,19
88 89 - 8,29 88 90 - 8,36 00 91 - 7,72 00 92 - 7,61

- 88 93 - 7,66 88 94 - 7,64 00 96 - 7,74 00 96 - 7,86
88 97 - 8,01 88 98 - 8,20 00 99 - 8,39 00100 - 7,67

! 88101 - 7,46 88102 - 7,47 88103 7,52 00104 7,57
88106 - 7,62 88106 7,66 88107 7,69 00108 - 7,71
88109 - 7,22 88110 7,14 88111 - 7,18 00112 - 7,26
88113 - 7,36 88114 7,47 88115 - 7,58 00116 - 7,67
88117 - 7,72 88118 - 7,18 88119 7,05 00120 - 7,03

88121 - 7,05 88122 - 7,06 88123 - 7,06 00124 7,04
88125 - 7,02 88126 - 7.01 88127 6,23 00128 - 6,2'
88129 6,28 88130 6,41 88131 - 6,57 00132 - 6,73
88133 6,86 88134 6,97 88135 - 7,01 -

0668 06 p5IVO8sO ts^lou! >sitON8it8til oäm^ului l6ci(j66tic, sO8^66llV !

6^89^61106, 86 560^8508 O 6VOl5!sl6 510555^^13 , 8l8î ^>5l6 88s)60lll! V8!OsÜO^ 08s 8! 4 

M0cjificJ5li (1i56etlilo5, d6 >8 6>65N651s >8 6I6M661 Oe altfel, P66tsu 8 O55N35Î M3Î 6805 80081

88P601, ?0 4. 1 1 8I 4. 1 2 80151s 56s)56^65lt3te l8 80353 8s)60l56>6 V6O1O5ÜO5 /V , 568

P601ÎV Oligioile V6O1O5Ü05 80511 56P56^6O1316 ?51 6l65O66l6>6 f»5lil6 >3 0356 86 561653
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Isi fjgusZ 4.11, Is s6ps6^6M3s63 8p60lsuIui V6ol0sil0s // 8-36 6lili^3l Isei 006f>- 

ciesi^i cie 8O3s3: -10^ -^- , peMsu meiul fesomegnetie; -- 2» 10^ ,

peMcu IMsefies- - 10^ -^- , peMsu M3gsi6l6> pesmenem. 8-36 3clopl3l Isei 

eoefieieMi cie 8O3s3 peMsu 3 oblico o s6ps6^6sii3s6 s6^o63dil3, li^â^ci eom ea osciisiul cie 

mZsime a! i6lesi8il31ii eâmpcilui msg^elie Isi oeie Icei ^066 6816 ciitecit.

Ici figusZ ! ^pse^6sit3s63 8si6etsui6i veelosilos 6 8 a 6tili?.3l eoefieiesiMl

cie 8O3sZ - 1,0 —.

0 macime eace tine 863sN3 cie leale eleme^lele 3si3ü^3le cii6 celeu 8i cie oece 

ciepmcie m cnoci ciiceel 86N8idi!it3t63 30681613 - 68te euplul 30liv ee 3o1io663^3 38upc3 

dodi^ei pl383ia ici lsilcefies. visi 6io1ive ie^Me cie 8ig6s36t3 «6 30li063se, bodms 68te 

8il63l3 Isi ^0si3 6i6M6sil6ios 1i6il6 38, 47, 56 8i 65, 6sM36ci 03 3l6sioi oâeci sel66> 

30ll0si63^3 3063813 89 86 (I6pl38626 Î6ls-66 03MP M3I P6l6ssiio, Isi ^0si3 6l6M6s1l6l0s fi6ll6 

37, 46, 55 8i 64. 5xps68i3 ouplului 30liv 110, 89I 6816 cia19 ci6 s6>3li3

(7 - b, . /V. /. §, , !4.20)

Usic>6: - V3>03s63 M6cil6 3 O0sNPOsi6sll6iOs s3cii3l6 3>6 mciuo^i6i s713gsi6liO6 cil6

6i6M6M6l6 îMs6f>6sci!ui, OCUP316 ci6 bodisi3 s6l66lui ls6^cii19 ciisi pcogsemul 

ci6 O3>oul)'

- siUM9sU> ci6 8pis6 3i6 5odisi6I s6l6uiui'

i - iM6si8il3l63 0Us6Mului psisi d0bisi9'

- 8Ups3f3l3 60liiV3>6M9 c<6 03>0U> 3 8pis6ios bobisi6i.

I^6Msu 03^uI Isi cil8CUli6, ciisi psO9s3MU> ci6 O3loul s6rul13 -- 0,2956 0303 86

mociifio3 8i Lg , P38lcâ6ci aoei638i maleciaie peMsu mag66w! p6sM3666t 8i isielul 

l6sOM3gsi6lio, 86 od1i6 ciiv6s86 vsloci P6silcu ouplul 30liv i>3 I cis1), ci60i 8668idili131i 

ciif6sil6 3i6 s6>6âi. m oosicii1iil6 ci6 msi 868 8i 66 ouplu c6H8l6M cisl lceaiirsl ou 

s680s1), 0Us6si1u! ci6 3Oliosi3s6 i 3i sei6uiui V3 3V63 ciiv6s86 V3loci.

cl. ^sogsamul IV!k^IVI^608 8-3 su>3l 8I P6silcu oa^ul m 03s6 isiâ! fes0M3g66li0 

si6lisi!3s 6816 00si8lcui1 ciisi Ol6l 6l6oicol6lisiio, ci60i, cil6 P6601 ci6 V6ci6s6 ssi3g66lio, ci6 

03lil3l6 ssi3l 5cili3 ci603l Oi- 37, 06i6l3ll6 oosiciilii 1ii6ci ici6silioe 06 oeie Ps6^66l3l6 .3 
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punetul e. Oompemnd vslonie ed^inute pentru induetis msgneties din elemente!« 

Intssetie^ului, 86 eon8tsl3 diferente nesemnitiestive. f'nn ufms^e, In seest esr nu este 

juetifiests eeenemie utilirgres unui ine! eu pmpnetSti femmsgnetiee supenesm, esm, 

evident, 68te msi «eump. Leneluris 68te întsnts 8i pnn eompsmms euplunles setive, 

terultând o ereste^e 3 vsleni see8tuis de num3i 1,2 «A.

e. vebiguf, eu sdsptsn minime, pmgssmu! IV!k^^/!/^(Z08 peste fi utilirst !s 

dete^mm^s«^ di^ts-ibutiei esmpuiui megnetie 8> een^n ,^!te vensme ^8tfel, 86 pot 

eensioei Mte geometrii, s!te mste^isie neliniște in 8^(10^053 sistemului neomogen, o sits 

distsibutie 3 snsgnetirstiei pesmenente ineunitesma, dsea 68te neeesss).

ss5e!u! 4.9. lntensitstes esmpului msgnetie
--------------------------

^x , - 292
!->V 1 - 155

1 - 331

fix 2 643
24 

« z - 643

fix - 839
I-!V 3 - -188
!i 2 - 860

f^x . - 941
"V 4 - -432

4 1035

>-ix 5 - 972
!-!v 5 - -706 
fi - 1202

I-1x g - 934
>-«V e -1002 
fi g -- 1369

I-lx 7 - 811
fiv / - 1299 

7 - 1532

!^x g - 602
"V g - -1548 
«-« g - 1660

1^X9- 319
!-«V 9 - -1704 
fi 9 -- 1734

I-!x,0 - 333
"V,o- 79
« 10 - 342

I->X" - 695
tivii 165

- 708

^x,7- 868
"Vi- - -390
!^ ,7 - 951

fix^ -- 932
f ^13- 673
' ti 19 - 1150

«x„ 915
«Vi« -979
« ,4 - 1339

«x,z - 813
«Vis -1302 
«,z - 1535

«x,z - 622
«V,6 -1603
« îs - 1719

' NX,? - 342
!-!Vi7 - -1636 
I-I 17 - 1868

«x„ - 0
«Vis - 1954
« „ - 1954

«x,g - 372
«Vis 629
« 1, - 647

«X20 - 820
«V-o - 333 
« 20 885

fix 2, - 1061
I "V21 - 25
I !-> 21 - 1061

«X rr - 1189
«Vrr 306
« 2- - 1228

«X2z - 1233
«Vrz -- -660 
« 2Z 1399

«X2. - 1186
«V2« - -1041 
« 2« - 1578

I «X2S 1033
I -1411
I « zs - 1749

«X2S 769
«V-s -1722 
« 26 1986

«X27 - 409
«V27 1918
« 27 1961

fix 29 - 452
tiV 26 - 398
fi 2g - 602

I «X zg 921
I «V-g
I « 2, - 924

«Xzo - 1119
«Vzo '265
«za - 1150

«Xz, -- 1196
«Vz. - -630
« a, - 1352

!^Xz2 -- 1176
"V32 - -1029 
fi Z2 - 1563

! «X zz 1051

I «Vzz - -1441 
l « ,z - 1783

«x„ - 807
«V^ - -1825 
« z, - 1995

«Xzz - 445
«V,z - -2125 
« ss - 2171

«X zz - 0
«Vss -- -2277 
« za -- 2277
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Nxz, - 20339 
"7,7 - 227705 
" - 228611

"x,, - 59537 
"V,s - 218834 
" g, - 226789

I4x zg -- 94851 
klv^ 200745
I4 gg - 222025

klx 40 120966
^40 - 170418 
kl 40 208986

"x«, - 134170
131965

" „ 188192

klx^ - 132539 
klv^ 90629 
kl - 160562

klx^ - 115986
I4V42 51884
I4 i- - 127062

NX44 - 86203 
k^V44 - 20853 
I-I 44 - 88690

klx^ - 46166
^v,, - 1762

4-7 ! - -)

»-IX40 21101
14v ^ - 225612
-i 2^6

klx., - 60525 
»4v,7 - 213239

/ i

11x4g 94854
»-«Vag - 185494 
I-I „ /i.^339

, 116765
- 146569 

î 1 f- . '1 4

klx,^ 123188
klv- 101774

1 ^0^01

13082
' 56914

^1x5, - 87340
1-1Vd? 17732

- 8^^ 21

klx^ - 48395
' i - 10883

!7 „ - 49604

«4x„ - 0
klv„, - -24904 
»4 ,4 - 24904

klx^, - 22922
- 246422

247485

^*56 - 66646
- 236083

55 - 245310

klx^/ - 108955 
' «8v,7 - 215732

kl „ - 241685

klx^ 140102 
- 179898

I4 5g - 228018

1^X59 - 155961
kl^g - 134548 

os -- 205978

^Ixgo - 154361 
"Vs« - 85817 
kl 00 176612

!9x6i - 135362
- 40125
- 141184

I4xg2 - 100874
- 3178

I4 02 100924

NXgg - 54392 
- -20145 

I-I gg -- 58003

klxg. - 23696
243657

I-, - 244806

Nx^ - 67154 
i «8Vss - 230947

I-I s, - 240512

Hxgz 107653
"Vss 198633
H es 225930

I-Ixg7 - 133352 
"Vs, - 153519 
I-I g7 203349

Ilxgg - 141073
"Ves 101654
II gg - 173882

"X gg - 129761 
' "V es - 49827 
> " 138998

"x,o 100431 
"V,° - 4395 
" 70 100527

klx 71 - 55959 
klv^ - -29033 
kl 71 -- 63043

I-IX 7Z - 0
NV72 -46260 
kl 72 - 46260

"X7g - -1399 
"V?, - -43180 
" 7, -- 43203

"x„ - -5918 
- -41761

" „ 42178

"X7g -- -4685 
"V7, - '42277 
n 7g - 42536

klx^e - -3937 
^l^,g - -42550 
1^ 20 - 42732

I "x„ - -3439
I "V„ - -42857
I " ,7 42995

I-!x 7g - -3107 
"V7g -43208 
I-I 7g 43320

I-Ix7g - -2809
"V/s - -43746
I-I ,g 43836

t-IXgg - 2398
"Vs° - -44670 
H so - 44734

"Xg, -- -1620 
"Vs> - -46402 
" g, - 46430

"x,, - -2118 
"V«7 - -42431 
I-I g2 - 42484

klXgg - -5858 
klv^z - 41850 
kl gz - 42258

«-Ix,, - -4779 
UV», - -42064 
H ,4 - 42335

I "Xgg - -3971
I "V°, - -42410

" ,g 42596

>-<Xgg - -3442 
"Vss -- -42809 
" ,g - 42947

«-Ix,, -- -3109 
"V„ - -43228 
H g, 43339

^Xgg - -2776 
"Vs, - -43631 
N - 43720
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«x,g - -2051
"Vss - -43963

«g - 44010

slx go — 0
"Vg° - -44187 
N g» - 44187

Hxgi - -2104 
HV,1 - -42276 
H si -- 42328

I4x g2 - -6703 
- -41270 

!4 g2 41663

Nx gz - -4554 
"Vsz - -41582 
N gz - 41830

^Ix^ - -3644 
"Vs« - -41943 
si s« - 42101

^X g8 -2946
>4^ - -42313

98 42416

I4x g8 -- -2364 
^V96 - -42706 
»4 sg -- 42771

14X9, -- -1810 
- -43181

432! 5)

Nx gg - -1244 
- -43747

l-i 4376

^Xgg - -687
io -44244

. - 44249

^*100 -3108
"V,»° - -41728
I-I ,ov - 4 ! 644

t4x,o, - -5949
"Vicn - -41074

4 i 332

^X,o- -4849
- -41247

H ^3-

^x.o, - -3912
^4v,o^ - -41803

«4xio4 -- -3167 
"Vio4 - -41749
s i , ^,.1 - 4 i 0

ttx,^ - -2813 
i4v,^ - -41962 

- 42038

- -1835 
6!v^ - -42122 

ws - 42162

Hx.o, - '013
- -42225

i3 - 42237

^*>04 — 0
- -42294

61 ,og - 42294

^><109 -3004
' "V109 - -40833

109 40648

^*110 - -8680 
"Viio - -39988 
N no - 40388

Nxm - -4381 
^4vm - -40244 
I-, ,,, - 40482

!4xn2 — -3320
-- -40668

!4 uz - 40794

>4xiiz -- -2804
!-I^ -41086
!4 nz - 41162

>-Ix,„ -1853
>-IVi,4 - -41500 
14 i,4 - 41542

"x^ - -1312
- -41879 

»4 i,8 - 41899

^Xn8 — -846
^V116 - -42180 
>4 ns - 42189

k4Xn, -- -428
I - -42331

I4 n, -- 42333

Hxus -3603
"Viis -40319 
14 ,,b 40480

^x,,9 6800
^Vii9 - -39473 
I4 uz - 40008

!4Xi2o - -6168
"Vi2v -39591 
!4 120 - 39927

' ^Xiz, - -4075 
' I-<Viri - -39767 
i « iri -- 39975

Hxi2z - -3198 
"Vir- n -39898 
H 122 - 40026

^Xi2z - -2428
"V123 -39946
I4 12Z - 40020

I4xi24 - -1667 
"V124 - -39925 
^4 124 - 39960

NX,zz - -858
"Vi-s - -39875 
N „s - 39884

^Xi2tz — 0
^Vi2s -39847 
l4 - 39847

I4xi27 - -3219 
»4Vi27 - -38931 

12, - 36078

^Xi28 - -6446 
"V128 -36539
»4 12« - 35953

^Ixizg - -3592 
ttVi-s " -36213 

i2g -- 36391

I4x,zo -2164
HVizo -37038
I4 „o 37101

Hx,z, 1171
-- -37871

>-I ,z, 37889

^XiZ2 539
I4v.z2 - -38624 
I4 1Z2 - 38627

«Xizz - -186
I - -39235
I N i,, -- 39236

H * 134 — 34
"Viz« i -39654 
H 39654

"x.zs 0
"Vi3d -39847

39847

-
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IsdeluI 4.10. Induciis msg^elics IU

6x i 0,0625
Sv i 0,0333 
8 i - 0,0708

8x 2 - 0,1919 
8v, - 0,0072
8 2 - 0,1920

8x 2 0,3185
8v z -0,0712
8 z 0,3264

8x 4 - 0,4272 
8v 4 - 0,1963 
8 . 0,4702

8x 0,4968
8v s - 0,3607 
8 d - 0,6140

8x g 0,5091 
8v s -- -0,5459 
8 , 0,7465

8x 2 - 0,4494 
8v 7 - 0,7196 
8 / - 0,8483

8x g - 0,3330 
8v 8 — 0,8566 
8 g -- 0,9190

8x .. - 0,1 7^0
8v -0,94^0
6 , --- 0.9964

8'/ , 
8 074?

8x. - 0 2208 
87 i. - 0,0430 
8 ... 0.2250

8x - 8 -
6v<> - 0.
8 ,,-0.3-'- !

8x,. - 0,46'9 
Lv,,
8 - 0,5635

tzx ' > 494 7

L ... - 0.7245

8x . . - 0.4503
1 . - '7,/7 I <

8 - 0.8503

8x., -0 H '^ !

8 ,6 -- 0,9490

8x.,^ 0,180^
8vi, --1,001 1
8 1,0134

8x , - 0,0000
8v ig -"-1,0549
8 1,0549

8x... - 0,1 1 15 
8v 19 - 0.1586 
8 ,9 -- 0,1939

8x - 0,3206 
8v?o - 0,1303
8 zo - 0,3461

8x7, - 0,4926 
8V21 - 0,0114 
8 21 - 0,4928

8x22 - 0,6159 
8v„ -- 0,1585 
8 22 - 0,6359

8x23 - 0,6759
8V23 - 0,3621 
8 23 - 0,7668

8x^4 - 0,6574
8^,4 - 0,5768 
8 - 0,8746

8x25 - 0,5693 
6V2b - 0,7773 
8 2s - 0,9635

Sx^ - 0,4185 
8V7S - 0,9370 
8 - 1,0262

8x„ - 0,2206
8v>, --1,0346 
8 „ - 1,0578

8x29 - 0,1299 
8v?8 - 0,1145 
8 2g - 0,1732

i 8X29 - 0,3753
z 8V29 0,0308
î 8 29 - 0,3766

8x zo - 0,5543 
8vzo -0,1315 
8 Zo - 0,5697

8xz, - 0,6494 
8vz, - 0,3419 
8 z, - 0,7339

8x^2 - 0,6519 
8V32 - 0,5703 
8 32 - 0,8661

8xzz 0,5774
8v„ -0,7918 
8 zz 0,9799

8x„ - 0,4330 
8v„ - 0,9797 
8 „ - 1,0711

8x,z - 0.2327
8>^ —1.1100 
8 - 1,1341

8x zg - 0,0000 
8V36 --1,1667 
8 1,1667

8x z7 - 0,0256 
8V37 - 0,2861 
8 Z, - 0,2873

8x z, - 0,0748 
SV zg 0,2750 
8 zg - 0,2850

8x zg - 0,1192
8vzg - 0,2523
8 - 0,2790

8X40 - 0,1520
8v4° 0,2142
8 4o - 0,2626

8X4, - 0,1686 
8v«, - 0,1658
84,- 0,2365

8X4^ - 0,1666 
8^47 - 0,1139 
8 4? - 0,2018

8x^ - 0.1458 
8^43 - 0,0652 
8 .. -- 0,1597

8x^ - 0,1083 
8V44 - 0,0262 
8 „ - 0,1115

8x^ -- 0,0580
Sv«z - 0,0022 
8 4, - 0,0581

8x- 0,0265
8v>s 0,2835
8 - 0,2847

8x., - 0,0761
8v^/ - 0,2680 
8 , - 0,2785

8x^g - 0,1 192 
8v4s - 0,2331 
8 ,0 0,2618

8x«g - 0,1467 
8v.g - 0,1842 
8 49 — 0,2355

8x,g - 0,1548 
8v,o - 0,1279 
8 ,g - 0,2008

8x„ - 0,1421
8v„ - 0,0715
8 - 0,1591

8x^2 - 0,1098
8v„ - 0,0223
8 ,2 0,1120

BUPT



Lspiwlul 4 115

öx zz - 0,0608 8x - 0,0000 8x gz - 0,0288 8x gg — 0,0837
8v» -0,0137 8vs« -0,0313 8v ss 0,3097 8vse - 0,2967
8 „ - 0,0623 8 - 0,0313 8 - 0,3110 8 gg - 0,3083

8x„ - 0,1369 8x zg - 0,1761 8x zg - 0,1960 8x gg - 0,1940
8v,7 - 0,2711 8vzg - 0,2261 8vsg 0,1691 8vgg - 0,1078
8 „ - 0,3037 8 - 0,2866 8 5g - 0,2588 8 gg - 0,2219

8x^ - 0,1701 8xg, - 0,1268 8x - 0,0684 8x ,, - 0,0298
8v 0 06^^ 8-^ 0,0040 8>/ ., -- 0 0253 - 0,3062
8z - 0, ° 0, 1 268 8 - 0.0729 > ' >07-5

8x - 0,05» --- 0,1353 8x^ - 0,1676 , 5, I 7 73
8V- 0.290? - 0,2496 8v^ - 0,1929 8'/ 0,1277
8 „ - 0,^^ - ,

8x^ - 0,1631 8x - 0,1262 8x- 0,0703 8x,, - 0,0000
öv,. - 0,0626 8v , - 0,0055 8v 0,0365 8v ' 0,0531
V sg - 0,1747 6 ,0 - 0,1263 8 - 0,0792 8 „ - 0,0581

8x,z -0,0141 8x ,4 - 0,0175 8x- 0,0287 8x^g - 0,0357
k 8v,z 0,3106 8v,4 - 0,3426 8v7b - 0,3315 8v/s - 0,3254
I 8 ,g - 0,3109 8 „ - 0,3430 8 „ - 0,3328 8 ,g - 0,3274
I 8x „ - 0,0402 8x - 0,0431 8x,9 - 0,0454 8xgo - 0,0487
I 8V77 - 0,3176 8v^ - 0,3081 8v/9 - 0,2925 8vz. - 0,2637

8 „ - 0,3202 8 ,g - 0,311 1 8 ,9 - 0,2960 8 go 0,2682
I 8xgi - 0,0556 8x g, - 0,0538 8x gg - 0,0179 6x g4 - 0,0281
II 8vgi -- 0,2030 8v„ - 0,3309 8V gg - 0,3404 0,3370

8 - 0,2105 8 gr - 0,3353 8 - 0,3409 8 g4 - 0,3382

8xgg - 0,0356 8x gg - 0,0402 8x g, - 0,0430 6xgg - 0,0459
8Vss - 0,3292 8Vss 0,3190 8v«7 - 0,3075 8vgg -- 0,2960

' 8 0,3311 8 ,g - 0,3215 8g,- 0,3105 8 gg - 0,2995

8X gg - 0,0631 8Xgo - 0,0745 8xg, - 0,0204 8x gr - 0,0207
8vgg - 0,2867 8V g° 0,2807 8>g, - 0,3351 ^Vsr - 0,3555
8 ,g 0,2916 8 zg - 0,2904 8g,- 0,3357 8 g, - 0,3561

8xgz - 0,0312 8x g4 - 0,0395 8x gg - 0,0458 8x gg - 0,0512
8vgz - 0,3499 8v^ - 0,3421 8vgg - 0,3332 8vge - 0,3232
8 gg - 0,3513 8 94 - 0,3444 8 gg - 0,3364 8 gg - 0,3272

8X g, - 0,0663 Sx gg - 0,0617 8x gg - 0,0676 8xioo 0,0449
8vg, -- 0,3102 Kvgg - 0,2939 8vgg 0,2788 ^Vioo 0,3483
8g,- 0,3163 8g,- 0,3003 8 gg - 0,2868 8 loo - 0,3512

Oxi», - 0,0187 8X10, - 0,0290 8x,gg - 0,0375 6xio4 0,0444
8vio, 0,3698 8v,o? " 0,3577 8v,oz - 0,3529 8vw4 - 0,3477
8 .o, - 0,3603 8 0,3589 8 ,oz - 0,3549 6 104 - 0,3505
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8x,os - 0,0804 bxios — 0,0568 8X107 — 0,0647 bXi08 0,0745
OVE - 0,3429 VVioe - 0,3393 8v,o7 - 0,3371 bVios 0,3355
6 iob — 0,3466 8 - 0,3441 8 107 — 0,3433 8 iog - 0,3437

8x^g - 0,0273 8x,,g - 0,0238 8Xm - 0,0350 8X112 - 0,0442
KVios 0,3772 ^Viio - 0,3863 8vm - 0,3820 8V11Z - 0,3740
8 - 0,3782 8 „o - 0,3870 8 ni — 0,3836 8 112 - 0,3766

8x^ - 0,0513 8X". 0,0571 üx^, " 0,0620 8x> ,,. - 0,0663
3'/ i — 0,354' - 0 ??O4
8 j;,^ -- 0,3598 ; i ' 6 0,33:.8

Vx^., - (),>.' '04 8x.^ - 0,0420 8X119 - 0,0 i 69 6x,.o ' 0,0288
ZV.,, - 0,3814 8v... - 0.395- 8 395 1

6 .,., -- 0,3 -- ! 4 V - 0,3837 8 ,,J - 0,3955 8.,, 0,3961

. 3x^, r J,0-Z4 8x,^ - 0,0461 »Xi,, - 0,0530 8x 0,0597
3v>, 0,^-^ 8v',-> - 0,391 ! 3/,ii - 0,3908 '7.^ ' - 0,3917
8 ,,, - 0,3948 8 i,, -- 0,3938 8 .r, - 0,3943 8 - 0,3962

I, 8x^5 - 0,0669 8x^26 - 0,0745 8x^7 - 0,0252 8x,z, - 0,0320
6vizs 0,3931 8vizs - 0,3938 8V127 - 0,4638 8^izg - 0,4678
8 -- 0,3988 8 ,26 0,4008 8 12, - 0,4645 8 ,zg - 0,4689

8x^g - 0,0461 8x^o - 0,0571 6X191 - 0,0648 8x>9) -- 0,0699
8viZ9 - 0,4691 8^130 0,4465 6Viz, 0,4324 SV»- 0,4185
8 - 0,4614 8 0,4501 8 191 -- 0,4372 8 192 - 0,4243

8x„z - 0,0729 8x,„ - 0,0742 8X195 -- 0,0745 -
! 8^1ZZ - 0,4065 8^,„ - 0,3979 8Vi2s - 0,3938 -

8 izz - 0,4130 8 „4 - 0,4048 8 19, - 0,4008 -
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L3P1I0I0I 5

vcnioc^ni vc c^i_c^i_ si
OKIUI n^o co 8^8I8Il_H^k

In scsst cgpitol sunt psgrsntstö vsnficsnle ctk cslcu! si 6XP6NM8N1SI6 sie 

ssrullslslos NU5N6IU:<: oi)lis>uî<: ^isin si.,:o! .VII!:u s)>'0t)!»n>8i cl6 ^gsNft il>3^s>c!liL !i.< /UIOI.II 

5039061 P655O3O6O1 oilio65io. P651055O3O16!O5 56!o0l0i 8-3 oktioot POO

4.1.4, 4.2.4, 81 5.2.1) »6 386506063, 86 P56^io13 81 V35Î3O13 66 56>60 00 86O8»di!tt3l6 

sNZsirZ 563>H3l3 P53O1ÎO - O050>35 06 V65Î1ÎO3 V3)3dilit3t63 P50g53506>05 O05O65ÎO6 6i3d053w

5.1. VkNIflOLNI vk 81 kXf»kN1^Ik^^I_k

so 8181650616 00 5O3g06li p655O3O6Oli 03 80583 66 035OP . <// - 0 , Io

P0O1055OI1316 00 >6g63 01500,10101 M39061Î0. V0p3 03l00>3563 <01 /V 10 10316 6l6M60l6>6 
1^OÎ16 3>6 605O6OÎ0>0Î, 86 P0316 V65l1io3 56>3li3 66 5O3Î 808. ^50gs3M6>6 005065106 6<3d053l6 

ooo^io «08150011001 m 30681 8608, V6OfjO3s63 s63>H306u-86 POO iol6sO866iul 30681053.

' /^8lf6l, 00 56165156 >3 56^6303 66 6l6M60l6 kl0ll6 p56r60l3lS Î0 fig053 4.8, 8-30 3>68 -

P6O15U 6X6Mp1ifl0356 - 6003 153866 lO05d6) ÎOOI1I86 P6N150 0356 86 03>00l63rS iol6g53>3

66 llOI6 3 101608113^1« O35OP010Î 5O3gO6llO ls>9 b.1)l 1538601 1 l I", ) 81 1538601 2 l . 

V68ig05, 3068163 86 P01 8Ol^I5Od3 830 P01 1i 0050P>61316 00 3>l6l6, >3 316Z656, P510 

MO6lfiO3563 6316105 66 1015356 3>6 p50g535O6>05 5105065106. /Xmd6>6 153866 P56^6O1316 8001 

1iX3l6 38ll6l ?OO31 83 P35O05Z3 10316 06>6 156I ^006 8p60ifi06 3>6 56>60l0i: ioolol 

f6505O3gO6liO, 101561,6501 8i M3g06l0l P655O3O6O1. Oo 153860 l00ll,8 66 iol6g5356 6816 

1055031 6Î0 560OÎ0O63 86g5O60Wi05 06 00680 M«jl0306l6 I3l05il05 6l65O60l6l05 fjoil6 1Ol3loil6 

P6 650500! 3l08.

so 0006iliil6 8l3diül6 >3 P353g53f0> 3.2, P5ÎVÎO6 3P50XÎ5O3563 10001161 P0l6oti3l6 

M P0OO16>6 0001 6>65O6O1 1iOl1 iol6O8ll3l63 O35OP0I01 503g06li0 6816 000813013. 
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veci, >Megl3l3 pe un l538eu Inc^is 03^6031^6 l l' ) p03w fi cslcâs eu sel3li3

- Ilsb - Ilt <5.1)

^'g.S.1

vin moîive legale de 0l3nî3l63 clesenului, în figura 5.1 nu 8-3 l^eouî Num6s0l3^63 pentru 

îO3îe elemenlele finiîe, d3s 3063813 68îe iclenlioa cu 063 psecirsîa în figus3 4.8.

Renisu 3 3V63 0 N13NM6 de 00snp3s3li6 în vecl6s63 cj6l6smin3i"ii unei e^on seieîive, 

în p50gs3m 86 O3lou>63^3 8Î 8UM3 moc!ul6lo^ cadenios de 16N8ÎUN6 sN3gneri03 P6 

86gM6Nlel6 clet65min3t6 de r^386ul Încfii8. /X8tte!, setentos >3 cl3wie cie intime ps60i^3l6 

l3 P3^3g^3ful 4.2.4.0, integra pe 0U5d3 Înofii83 8UM3 mocluleios 03(l65Ü0s cie

reN8IUN6 pe 3066381 OUlDa <6/XIVI/X!Vl0V) 8Î pond6s63 PNM6I3 k3t3 de 3 doua 

3U 56^ulî3î'

- p6NtsU îs386ui 1 -

6/VIVI^--0,719 10"^; Q/^IV!^I^OV-0,1211221 10"/X: --0,S93 10^°/^

BUPT



L3pilo!ol 5 121

- P6O1(O 1(3860> 2:
6^^- 0,134 10^- 0,9009033 10^' k^I^6-0,149 10 ^ o/,.

/^06816 mSsimi 8OO1 (62O!1316 3l6 P(O9(3(O6!O( de O3lool, 6601 8001 30068I6Ü6 P6O1(O 

1l603(6 (0>3(6, V3!o(il6 66 o>31 808 OOO8liloio6 6o3( ooo! 6l0 6X6MP>6t6 0000(616.36 1306 

p(60I23(63 03 P6(N(0 Zjl6 1(3806 1006186 0008,66(316, !3 0356 6/X>V!/<rV10iD 6816 (jo o(6iooî 

do M3(iM6i10^ - 10^ ) '1010953^3 (jo Ü51I6 3 iol6O8«131Ü 03(Opo!oi M39061Î0 (6?.o!l3, (jo

386506060, P53 No 10^ 4.).. IN -- - >-

300(63(0 IO CäP-NXOi ... : .0 NN-. N 10960 oisOOKOiUi 013906110 (U XlNX-i..

3)o iol6O8«131ii 03(opn!i li 6io oio. nosN6!6 1ioil6 3jo 6om6oio!oi 66 8I0610 - s >

j^6 i30g«3 ^00!i00500 POO oâoj P562OO1313 M3I 808, (620!1.3(0j6 OÜIINMO p(Xl 

psogsomoio 00(06006 30 fo8l V6o1io3l6 8, POO 66l6((O103(j 6XP66(O6M816 8-3 01380(31 

1060063 M3906I103 m ilNsotios, Oti!Î23Op 00 (68>3(O61(O 00 80063 l93l!. 48tl6i, IN V8O3(U3 

6o O3loo! 3! oämpoloi 10 6Xl6(I0(0l M3go6loloi lp3(. 4.1) 8-3 (0380(31 00MP006013 OO(M3l3 

3 I060066l M39O66O6 !3 80p(3l3l3 66 86p3(3li6 6,01(6 «Ol(6li6( 81 1O6!o! f6(0M3gO66o. 8-3 

3>68 3063813 V303013 6603(606 00MP006013 00(M3>3 3 io6oo6o> M3g06606 86 P0316 

M38O53 POO 38623(63 800661 r68l3(06l(0joi 81(308 llpil3 66 80p(3l3l3 iO6>o!ui

NN r-'1n ' N, - 'N. 'N.'.; -n 'N v<xinnN'î iN'Nx 5nnN- î :.-- n

f6(OiO3ZO6liO 6io Ol- 37, OOlNPOO6Ol6j6 OO5(N3j6 86 661600103 P6 d323 V3!o(i!o( 6io 

1sd6l6l6 4.3 830 4.4, 03(0(3 >6 oo(68poo6 lv. 00(d3 66 M3gO6li23(6 6io fig. 2.12) V3>0(i 

P6O1(O p6((O63diül3l63 (6>3liv3 1o1(6 l1 00 - 1 000). Lo(O 1o1(6 V3lO(Ü6 io6ooli6l (03g06li06 

c^io 6>6(O6Ol6l6 io1(6fl6(oloi 00 8001 6il6(60l6 (O3(i 10 06i6 6003 I3d6>6, I3 O3loo!oj 
I

OOMPOO6O161 OO((O3l6 86 V0( o1i>123 6316>6 6io I3d6jol 4.4. Io 306816 ooo6ilii, (62O!1316>6 

00MP3(3tlV6 8001 P(626O1316 10 I3d6iol 8.1, 13( 6vololi3 lo( 9(3603 10 690(3 5.2. io 

6l6(O6Ol6>6 601I6 44 81 45, 6io 03023 PÎ686Î 66 P(io66(6, 00 6816 30068 P60K0 p>383(63 

800661 l68>3(06l(0>0i, 6601 00 86 P0316 (0380(3 io6oO63 (O9O6IIO3.

§6 1306 p(60123(63 03 !3 8l3di«i(63 V3>0(il0( I0600li6i POO (0380(3(6 iol6(vio 81 6(00 

169316 66 PO24iOO3(63 80066Î l68l3(O6l(Oloi, 00 (6160(6 !3 OOO(6OO316>6 pooo1o!oi Î0 03(6 

86 386323 O6O1(O! pl3OOl6i ^3Ü, p(600(O 0(16013(63 30681613 Io 03(0p. 06 386M6063,

310001 03o6 86 360(66323 p(Odt6(O3 6(0(Ü0(, 1(6dOI6 3V013 10 V666(6 81 p(60Î2Î3 00 03(6 

86 P01 66l6(MiO3 (O3OMil6 (63>6 66 io1(3(6 Î0 p(09(3100l O0M6O0 66 03l00l. ^8116>, 00(63 

66 (03g06ll23(6 3 io6!oloi l6(O(O39^b1i0, (68P601.V 063 66 66(O3gO6l!23(6 3 (O3go6lolo<
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tabelul 5.1

inducția

Clementul

37 38 39 40 41 42 43

lm71

masutat 137 134 127 123 112 92 74

calculat 133 132 128 120 108 93 76

ei a t e ! j 2,9 ! '0,8^ 
! !

t 1,1

^ig.5.2

petmanent 86 stadilesc utilizând ptode de consttuctie speciala si nu elementele IN 

discuție. In geest ca^, 68te evident țapul ea pot exista ditetente intte eutdele teale si eele 

considetate în ptogtamul de calcul, eam, în final, sa conducă Ia emn suplimentase. 0n 

3lt element eam intesvine oste legat cle eunoastema valotilot soaie ale magneti^atiei 

petmanente în magnetul petmanent. Insa, eu o anumita expetienta în domeniu, se pot 

^uce toaste mult aceste eton suplimentate, ln aeest sens, se va avea în vedete ca 
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s63li?3f63 6>6M6M6>0s C0MP0N6M6 83 86 f3O3 cllN 83lj6 i(l6NtiO6 OU 06>6 clin 03^6 8-3U 

00N8f^uif pfobolo. »6 386M6N63, >3 M3gN6tir3s6 86 V0s utiln3 NUM31 M8î3l3î» fo3^6 blN6 

0UN080Ut6 81 86 VOs s68p60l3 IN8tsU0tlUNil6 In M3t6N6 <V. 81 P310 1.3).

lsl 6663 06 PNV6816 00MP0N6Nt6l6 N0sN33>6 3>6 induOtiOI M3gN6liO6, 00N8icl6s3t6 

OU 1^61 0lfs6 86N3Nlfl03tiV6, P5IN ps0gs3M6>6 NUN36N06 86 ObtiN - p6Nt^U t03t6 6l6M6Nt6l6 

1mil6 d6 l3 8Upl^3f3l3 cl6 86p3l3ti6 clints6 Mts6fÎ6s 81 IN6lul f6s0M3gN6liO - V3lON 6g3>6 OU 

in^uotioi. Vin 30638t3 56?'.!?tN 03 '.'0 ' ' N339NStiO3 O3loul3ti 8UNt P53?.tio

s)3^6^cjioul3s« s)6 8Ups3f3t3 inolulni tosttn^^notio, 0663 06 68t6 In O0NOOs(l8Nt3 OU 

t6056M3 56^80^6« ÜniÜOs <ll6 03N1si sN39N6tlO ^0638t3 VONtiO^sO 68t6 83tÎ8t30Ut3 s36Nt^U 

tO3tO V3s'i3slt00: -'>)st0s0r6 sU?8tO, isI0!u81V 003 >3 935391-3 tul 4.2.4.0. 3î

3068t 03^, OO5NOON6Nt6l6 NO5M3I6 s)6 8UP53t3t3 INOlulu« t65OM39N6ti0, ÎN 6>6M66t6l6 kmitb 

l37 - 4b), 56^u!t8 icl8nti06 <l3 t56i oit56 86mniti03tiv6) OU M0(1u!6!6 »ncluotioi M3g66t>06 clin 

306l6381 6l65N6Nt6 <t3d. 4.10).

l)6 386M6s163, d303 86 U5M3s680 8p60ts6>6 V60t0sÜ0s // 81 6 , s6ps6^6Nt3t6 13 

8031^3 m fjgu^ilo 4.11 8i 4.1 2, 86 0068t3t3 o öi8tfiduti6 "N0ssN3l3 ", 03lit3tiv inwit3 M3ÎN- 

t6 ct6 O3iou>6. !s1 3068t 86138 86 k30 ps60i^3si!6'

- M M3g136t^l p6sM3I36s1t, V60t05U! Mt668lt3t6 3 OZMPUIui M3g66tl0 // 68t6 0PU8 

^60t0suIUI MdUOtiO M3gs16tl03

- IN ?Ms6fi65 3V313c! M V6d656 81 dis60ti3 c)6 M3gN6tH3s6, 3t3t // 03t 81 S 36 

Vs3lOti clin 06 m 06 M3I mioi P6 M386s3 06 N6 (16P3N3M cl6 3X3 0>; In 3pf0PI6s63 3X61 0x 

5626113 V3l0si P53otio N6glij3bil6 t3t3 cl6 V3l0N>6 clin 06l6l3ll6 6I6M6M6 3>6 1mf6fi6sului,

-In iN6lul f6s0M3gN6liO, 3?3 06M 6f3 cl6 3?t6pt3t, 3P356 0 00N06Nt^3f6 c>6 flux 

M3gN6t10 In 3ps0p16s63 3X61 Ox, 0UM 950816363 1N6lului 68t6 00N8t3Nt3, /V 81 6 3U 

V3lon clin 06 In 06 M3I N33N In PUN016 8itU3t6 M3i 3P^O3P6 d6 3X3 0x'

- 86 8ti6 03 INt6N8it3t63 OZMPuiui M3gN6tiO t56dui6 83 3lk3 V3>0N N33I M3N IN 

1Nt^6fi6s cl603t ÎN M3gN6tU> p6sM3N6Nt, s68p60tiv IN iN6lul f6sOM3gN6tio. L0MP3s3N(f 

cl3t6>6, s62Ult3 ÎN 6>6sN6Nt6l6 1Nts6fi6sUlui i37 72) 0 INt6N8it3t6 3 oämpului N33gN6tio OU 

un osclin clo cn35icn6 Onts-o 6xpsicn3s6 snoclio) cn3i sN3^6 d603t in 6l6cn6nt6l6 sN3gn6tului 

p6sM3N6Nt <73 - 1 35), s68p60tiv OU (1ou3 0s(fin6 d6 M35IN36 M3Î N33s6 dooät IN 6>6sN6Nt6i6 

iN6lu«ui f650sN39N6tiO <1 - 36). /X068t6 s3P03st6 8UNt NOsN33>6 cl303 00MP3s3M p6sM6dilit3
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1i!e celedve clin cele îcei rone. /^8fel, clin tsdelul 4.8 cerulis o pecmeebilitste cel3tiv3 în 

înlceiiec cu un vcclin cle cnscicne cnsi mica decât în cnegnet, cespectiv cu dou3 occline cle 

cnscime cnei cnice decât în inelul fecocnegnetic.

5.2. Ul^IUl «kl_kU cu 8ktt818ll_l^^
cu (Hwomc

In V6decn3 38icnilscii fekncetici în wcs 3 celeului cnegnetoelectcic cu 86N8idi>it3te 

cnscits, 8-3 icnpu8 o 3N3lirs 3tents 3 influentei tutucoc tectociloc csce por conduce Ia un 

cucent de octionece me; cnic. In oce^r 8en8, p38tcând pcincipial geocnetci^ cilindcics 

pcerent3t3 în figuce 4.1,8-3 con8idec3t megnetul pecmenent de divele c3lit3ti, eu cucb3 

cle cn3gnetir3ce linieca, ce8pectiv nelinieca. ve 38ecnene3, 8-3 tinut 863M3 8i de 

nelini3cii3i63 M3teci3lului din cece 8-3 con8tcuit inelul fecocn3gnetic. ^ce38t3, deoecece 

13 M3gneti de celitsie cnei buns, în divec86 8uddocnenii 3le inelului pol 83 3p3c3 inducții 

sN3gnetice de veloci coce8punr3to3ce ronei pconuntet nelini3ce 3 cucdei de cnegnetirece. 

k^entcu 3 8t3dili V3ci3nt3 opticns pcivind M3teci3>ul 8i dicnen8iunile pi68eloc de pcindece 3 

piegnetului peccnenent în cepoct cu inelul fecocnegnetic, 8-3 k3cut o 3N3lir3 8i în 3ce8l 
^6N8. /^vând în vedece cele de M3i 8U8, 8-3 cul3l un num3c mece de V3ci3nie de celcul, 

isc pe bere cerulîeleloc odlinule 8-3U idenlificel dicecîiile c3ce lcebuie8c uccn3le penlcu 

a obține un celeu pecfoccnsnl 1v. p3c. 5.2.1). ^cîion3ndu-86în sceele dicec^ii, 8-3 ce3lir3î 

celeul cu 86N8ibilil3le msciis <v. p3c. 5.2.2), ulilirându-86 în con8lcucîi3 3ce8wi3 

cn3leci3le de c3lil3le compecskils cu cele din celeul 3fl3l în febciceîis de eecie însinîe de 

3plic3ce3 8îudiului. ?e längs vecific3cile cenîiîeîive enlecioc pcerenîele, 8-3 obîinul 38lfel 

?i o conficm3ce glod3>3 3 cocecliludinii metodologiei de celcul utilir3le. /^ce8l3 68w 

contextul în c3ce 86 pcerinte celeului cu 86N8idilit3te M3cit3 în cepitolul ce conpne 

vecific3ci de celcul 8> expecicnentele.

5.2.1 vicecîii de cceziece 3 86N8idilit3tii celeului

ln P3c3gc3ful 4.2.4 8-3 3N3lirst influens pie8eloc de pcindece 8i celitetes
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M3l65i3lului inolului f650M3gn6iio 38UP53 induoiioi clin îM56f>65, dooi implioiî 38UP53 

86N8ibilil3îîi 56l6ului. k^6 längs eoneluriile cl68pcin86 din 3068163 <86 56oom3nd3 un 8Î8î6M 

cls pnnclssS n6f650M3gN6iio), pemcu 056816563 induolioi M3gn6îio6înînî56fi65 s)oî fi 3vuî6 

In V6d656 8i 3lî6 P08idilil3fi, eum 3c fi Îmbun3l3îi563 03lilslii M3l65i3lului clin 0356 6816 

00Nf60^i0N3l M3gN6lul P655N3N6N1 83U 56(1(166563 diM6N8iuNllO5 ÎNl56fi65U>ui.

/^l6g6563 UNUI 5N3l65i3l 8UP65«O5 p6Nt5U 5N3gN6lul P655N3N6M 00NdU06 !3 056816563 

induolioi 5N3gN6k^6 ^onsikili^îii ^okouluî . ' ....

^6t6U ou drM6N8!UNil6 8i 5,-^0 OO5^8îd653î6 iu V35î3Nl3 4.2.4.3 si pio>3 ;0 sn'iNd65O

NSf65OM30N6tiO3, d35 ou l_m flO5sN3.OO'îi M3Î dun <65-0,2 s f.3t3 do 'O, i6

^'3gtO..:>03 îi; î-'O-O'-r 'i OUOs^OîO tsi OUIo OL o .:O,; 00 OU'-:

5s!6u!ui, vuioci'.o induotikn S'.on o-uNr io Ooîuolu! 5.2. cnodio 3 oo^s^iosiontoio-

53di3l6 3'0 ind.Oî6i M3gN6t!OiO d;o> 'isUroliscului OOUOLN'O do dodil^s csioului.

5N35ÎM6 06 iM65ViN6 ÎN 6XP568I3 OUplului 30tiv <V. 56l. 4.20), 6816 6^ -- 0,2225 I, fst3 

d6 -- 0,1163 1" P6M5U -- 0, 16 I. IM5-UN 3>1 6X65Nplu O0N8id653f 8-3 1u3l

6, -- 0,6 7^. !nduoî>3 5N3gN6tlO3 356 V3lO5il6 din t3d6lu1 5.3, i35 OO5NPON6N53 53disl3

M6di6 6 -- 0,4430 's.

I3d6lul 5.2

^^k>6M6Nî finii 

InduoM^ 

M3gN6liOS

37 38 46 47 55 56 64 65

6x 20 59 22 61 24 69 25 71

8v tmll 228 218 224 206 247 235 243 222

8 229 226 225 215 248 245 244 233

Oin 6X65Npi6i6 00N8ld653t6 86 00N8t3t3 03 (N0difio3563 03llt3(ii N13gnotului 

p65M3N6Nt >3 g605N6î5i6 3>6383 - OONdUOO «3 5NOdifiO35i 86N1Nlfi03tiv6 3«6 induO(i6Î 

M3gN6îlO6 ÎN ÎM56fl65, 3>6 OUplului 30tlV, d60i 3>6 p65f055N3Nf6l05 56l6ului. V6 6X65Nplu, 
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^^03 86 6ON8ib653 Kobins 56>6uiui 6U UN NUM35 d3l tl^l) de 8PI56, eu o 8UP531313 

66biv3l6Nl3 d6 63>6U> b3is t ), M63ru!u1i!ir35ii unui m39n6l6u 8^ - 0,3 1°, 6U56nluI 

b6 36^ION356 3> 56>6ului l I ) 86 56du66 >3 53,2 A> clin 6U56N1U! d6 36jion356 P6N15U 63^u! 

ini^i3l, 63N(i H -- 0,16 P6N15U --- 0,6 1", 6U56N1UI 86 56du66 >3 26,? A> f3f3 c!6 

03ruI ini^l3i. k8l6 1o35l6 6vib6n1 es P6 3663813 63>6 86 P0316 36^iON3, ou 56rull3l6 buN6, 

38UP53 863d65li 6U56Nlu!ui de 361ÎON356 3l 56>6ului. Ojfi6ull3l63 3pll635ii P5361I66 3 3668161 

VZNSNtO 68(6 l >-?.8lO,jit 3(63 (16 6 (1Î8PUN6 de s)6is^i3!-!NN 63ti(3(6

8UP65ÎO353, Is 6356 86 3(j3U(j3 N63jUN8u! unei P56( cle 6081 M356 In 386M6N63 oooclini, 

0N06 s!(3 (11566(16 d6 sotiune P0N15U 6568(6563 86N8idilil3lÜ 56l6ulu, NU PO3t6 fi Nb^ijcUS

I3b6lu! 5.3

?^^516M6N1 finii 

1ndu6fi3^.

M3gN6l>63

3? 38 46 47 55 56 64 65

6x ImII 40 118 43 122 47 138 50 140

8v lmll 455 434 447 410 493 469 484 442

' 8 lmll 456 450 449 428 495 489 487 464

, 86c!u66563 dlM6N8iunil05 53cfi3>6 3>6 1nl56fl65uiui 356 inf>u6n;s f3VO53bi>3 38UP53

656^16511 INciU6^6i M3gN6ll66, (135 6816 6U 3pii63biÜl3l6 liMll3lS. 06035666 In 1nl56li65 86 

PI38632S boblN3 lMObÜS» 3 56>6U>ui, cjiM6N8iUNÜ6 36681UÎ3 NU PO1 fi 56^U86 8Ub O 3NUMÎ13 

Iimil3, 815161 60561313 6U g5O8isN63 bobin6i. ^663813 V35i3Nl3 sN65ll3, 1o1u?i, 83 sie 

5N6N1ÎON313. /^8ll6l, (1363 86 56bU66 ÎNl56kl65u! 6U NUM31 0,5 MM l3(Ü63 ö - 1,25 MM, 

13^3 b6 1 ,?5 MM ,631 653 IN 6X6Mpl6>6 3N165ÎO356), P6N15U UN M3gN6l 6U 6, -- 0,30 I, 

N0Ü6 V3lO51 3l6 inbU6b6i M3gN6l>66 l1sd. 5.4) 8I 6Upiu! 36llV <56l. 5.2) 8UN1 M31 M35I 

<56ru!l3Nb 6OMPON6N13 6 - 0,2349 I). 0363 86 60MP353 56rull3l6l6 0dlinul6, P6N(5U 

O 56dU6656 3 ÎNt56fÎ65Ului 6U 0,5 MM 56ruit3 O 6568(656 3 6Upiu1ui 361ÎV 6U 5,6 °/ö. ^51N 

U5M356, l56bu>6 3VU( IN V6(l656 63 boblN3 56.6Uiui 83 1l6 631 M3Î pi3l3, s)6N(5U 3 80il6il3 

UN ÎNl56li65 MINIM bUP3 di566l>6 53di3>3.
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Obolul 5.4

^>^kl6M6M finit 

Inducli3^^ 

M3gn6tics
37 38 46 47 55 56 64 65

8x lmll 22 63 23 64 24 70 25 71

244 233 240 221 246 254 233

8 lmll 245 241 241 230 259 256 255 243

<7 - 0.2349 ./V.<5 2)

/^N3lirârid 6xpl^68i3 cuplului activ cc 3ction63i3 38upt3 dodinoi l^el. 4.20 8« 5.2^, 

86 cON8t3t3 03 p6NttU ct68t6t63 86N8Îdilit3tii 56l6ului 86 PO3t6 3ction3 NU NUM3i ptin 

INt6tM6dlUl 6l6M6Nt6l0t 03t6 conduc >3 0 induct>6 M3gN6tic3 în ÎNtt6fÎ6t M3i M3t6. d6ci 

0 cOMPON6Nt3 6^ M3I M3t6. ^8tf6>. 86 PO3t6 INt6tV6NI 81 38Upt3 numgtului d6 8pit6 kl

8Upt3f6t6I 3>6 dodinoi. în83, o ct68t656 3 NUM3tului d6 8pit6 P568UPUN6 UN ÎN- 

1t6fl6s M3I M3t6, 63t6 cONdUL6 >3 O inducpc M3I Mic3. »6 386M6N63, M3Nt63 diM6N8IU 

^ilot g60M6tnc6 3>6 bodinoi, în V6d6t63 ct6?t6ni 8upt3f6f6i , conduco implicit!3 M3- 

M63 diM6N8iunilot Întt6gului t6>6U, d6ci M3t6tI3l M3I mult ?i c08tun M3i M3N. 8nn 

^ItMSs6, modific3t63 M3NMllOf con8ttuctiv6 kl ?I 3t6 6f6ct6 contt3dictoni, I3t 3l6g6t63 

los poinvils 86 tsco pnnts-o 0ptimirst6 3 t6>6ului 1n 3N83mblu - 3cîiun6 pO8ibil3 pnn 

s6rolV3t63 ptobl6M6i d6 câmp.

5.2.2 V3si3M6 f63lir3t6

lnts-o PNM3 6t3p3 3 38imi«3ni f3dtic3tl6i IN t3t3 3 t6>6ului cu M3gN6t p6^M3N6Nt, 

în b3r3 unui 8tudiu d6 pnncipiu l11l3 L.l.n.k 8ucus68ti, t.3dof3tot V6V3 8-3U f63li?3t 

t6l66 cu M3gN6t p6tM3N6Nt cilindnc în M3i mult6 V3N3Nt6 pnvind cus6ntul d6 3ctiON3^6 

06l M3i mic cut6Nt d6 3ctiON3t6 l3 c3t6 8-3 3jUN8 3 fO8t 50 Olt6NO5, p5Oduc6563 

iiäsnisls s sslsulu' s kost irsculs Is S C. Neles S./^. IVIe6is?.
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06035606 M P5016O1H>6 dlO 8I8165OOI 6065g6l,0 03^,0031 ?I Io 3116 801)6506 d6 

30105031,^356 86 8OÜOI13 UN 56>60 5O3g06l06l60l5I0 00 005601 d6 301,00356 503, 50,0 d6 

50 3 3P35O1 P50KI65O3 5631,^351, 56l6O>OÎ OO 8608,5,1,1316 8P05Î13. XX0638l3 3 O0O8lî1oi1

165031,03 000, 00015301 d6 065061356 1101 1ol56 0.1^. H5OI80353 8, 8.L. ^6>66 !^!6dl38. 

fî6dOO6563 OO56O1OIOÎ d6 301,00356 80d 50//^ P3563 0 p50dl6M3 103516 dl1l0ll3, (16035606 

OO 653 30068,5,1 00 M3165I3> d6 03>il3l6 500l1 8OP65I0353 P6O15O 131)5103563 5O39O6lolo> 

P655O3O6O1. >0 306816 COOdîlîi, P5I0 d6l655OIO3563 P6 03>6 00506003 3 O35OpoIo, Io 56l6O 

8 30 id60li1Î03l dÎ560lîil6 Io 0356 86 P0316 301Î003 <V. P35. 5.2.1). ^6 53^3 30681053, 

olllirâod 00 503165,31 56>31,V od,8ooi1 P6O15O 5O3gO6loI P655O3O6O1 P50do8 d6

^l6Ol50M3gO6l,O3 8./^. 8OOO5681Î) 8 3 563Ü231 0 1mKoO3l3l>56 80k8l30lÎ3l3 3 8608>5ilil3l,i 

56l6Oloî. /^8ll6l, 1o O11Î5O3 8, 063 503, 1)003 V35I3O13, P5O101ÎPOI 563Ür3l ÎO 00l3b05356 00 

8.L. ^6>66 8./^. IVl6c1i38 356 OO56O1OI d6 30li00356 10,1 /7/^ 00 56803516 30l3g00Î8l6 d6 

306I38I 1,p -, 3(1,03 OO 005601 d6 4,95 05, 503, 50,0 (16031 3> V35I3O16I I0,1l3l6 d6 5006 

38657)6063, OO OO 0061,0,601 d6 56V6OI56 503 8 0 531 - 0,9 , 8001 Î0d6pIÎ0il6 8,

p56V6d65Ü6 OO55O6>05 Io 30681 dO5O6Oio.
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L0NL1_UÄ<

8e^ull3lel6 3668lui 8ludiu pol f« Z5UP316 în dou3 disecții psincip3>6.

l)e^v5)Iî3se3 sculului nuniL'^ '' ' »t^melos cu M39neti p6sM3nenli'

8. /Xn3>i^3 81 Ls68l6s63 p6sf0sM3nrel05 UN05 8i8leme L0NL56t6 LU M39neti 

pe^menenli lrelee me^neloeiecince), uîili^ nL in psoleclüle 8i8lemului enei^etic 8au în 

eile 80^6^6 de 3Ul(XN.Ni?3sö.

^sincip3lele Lonlsibulii Osi9in3le ele ^ulnsului în cedsul celos dou3 gsupe de 

pi^odleme 8unri

1. vekinisee unei p6sM63dilil31i s6>3live penlsu M39N6I1 p6sM3nenli, psin 63s6 

86 line 863M3 în mod 3V3Nl3jO8 d6 nelini3sil3l63 cusdei d6 deM39N6li^3s6 3 ^onelos cu 

M39N6lH3l>6 p6sM3N6Nl3, deci 0 M3NM6 ulil3 ÎN psO9s3Mele numesice eledosele.

^.2 Zl3dilis63 3ul0M3l3, psin psO9s3m de c3lcul, 3 punclului de funclion3s6, 

1olo8ind unele 8cdeme ecdivelenle, penlsu 8i8leme cu M39ueîi p6ssN3U6siti ce udiîr63^3 

M3î6si3!e lisii3s6 83U si6lisii3s6. Z^v3M3jul coufesit de 1mdisi3s63 diutse 8implii3î63 8» 

L3s3cî6su! imuiîiv 3l 8c^6sneios ec^iveieute cu s3pidit3î63 8i psecirî3 serulleîe psiu 

dtilir3s63 c3!cul3iosului kece ce 3ce38t3 3dosd3se 3 ciscuiîelos sN39uetice 83 c3pete 

V3leme sioi.

-^.3. 8eMsu deîesmi^3s63 mei ex3cî3 3 merimilvs de 8l3se 3le câmpului M39ueîic, 

86 dervolrs 81 86 3plîca un c3lcul NUM6dc b3r3l P6 M6îod3 6l6M6M6l0s finiî6. In 36681 

cOM6Xî, 6XP568I3 96N6s3>3 3 fuNctl0N3l6i 3f6s6M6 d6l6sMIN3sii câmpului M39N6plOs 

p6sM3N6nri 86 Ps6lucs63r3 8« 86 3duce l3 o fosM3 3decv3î3 8copului usM3siî. 8e 13 în 

con8id6s3s6 63^ul 96N653I, când domeniul în c3s6 86 s6?olv3 psod>6M3 d6 câmp 68w 

N6OMO96N, nelini3s 8> 3NHOîsOP, cu 81 I3s3 M39N6îi^3îi6 p6sM3N6Nî3. ^uncî>0N3l3 86 

6XPNM3 în s3PO5î cu POt6Mi3>ul M39N6lic 8c3>3s 8i 86 8î3dil68c îesmenii 36681613 penisu 

8uddomeniile l3s3 M39N6li p6sM3N6Np, s68pecîiv 6U M39N6ji p65M3N6Nli.

/X.4. 8sin Psoce8ul de minimi^3s6 3 funcUonaleL 86 odrin ecu3tiile Zpecifice 

meiodei elemenlelos finile P6N15U 10316 lipusile de nodun din s6l63U3 de di86s6tir3s6 3 

domeniului de 8ludiu.
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8e 8l3bü680 eombinsMe d6 funolii 303ÜI106 0356 spfoximesrs curbele de 

50390611^356 06Ü01356 - 8p60ifl06 5N3l65I3!6lO5 dÎ0 6356 86 000160^1006323 jugu5ll6 

1650M39061ÎO6, 568P601ÎV O05b6>6 06>i0i356 d6 d6M3gN6lir356 - 8p60i1i06 503906IÜ05 

P655030601Î Miliari.

^6. 8>3t)053563 d6 p50g53M6 005065106 - In Î01569I506 05Î9Î03>6 - 81 U11Ü23563 

30681053 !3 03>00l0l O350P0>01 50390600 P60150 8I816M6 00005616 00 M3g06ll P655030601Î 

^6>66 00 503^060 ojli^dtioi) 8-30 05>O0600t ^50 953506 0U5065ÎO6 d6 562O!V356 0 O5O0!6506Î 

de 0350p P60t50 81816506 Ü0»3s6 81 ne^5U3s6, I0 oe! de-3l doiles 03? tÎ030d0-86 5iO9503 3t3t 

de neiinieMötee 109051105 fososu r ;06doe oät 8i 30663 3 mggnetilos 9055030600. 

^sOgsZmeio o--Molare 00 3,00: oo- 00 omooiiniosoo 151351,11,105 do .'>5310 oio 000,^0,0, 

M39061Î0, P56OOM 8« 3>t6 50351501 g!o03le de I0t6568, 3t3t 151 6Xt65Î050l 03t 8« 151 1,06510501 

503906tÜO5 PO!0)3060ti 808«0itit3s6 ' d5;0^550i035Ü P5Î0 03i00> 3 5035150Ü05 de 8t356 8, 10 

Mt65Î050l 50390610101 P655030601 P6550«t6 0tlli?3563 506t0d6I 8« 10 1323 d6 p50160t356 3 

^«816506105, p>6030d d6 >3 5031651316 00 P50P06131Î d3W, 1353 3 1i 06V0i6 83 86 50380356 

000dW P6 l500t>653 d6l6550103l3 de 80p53l3t3 503906tu!0Î.

8.1. 86 d3?3 56?0ll3tel05 d>0 P50g 5350 6le 001065106 d6 03I00! - 50>3t6 P60150 div6586 

V35I3016 30tO50> 1306 0 303Ü?3 det3>I3t3 56l65lt0356 >3 503t65«3l0l 8« dil0608Î00i!e

8i8l6s00>0l d6 P5l0d656 3> 503906l0>0i d>0 56i60l 503906w6l60t5i0 OiÜ0d5iO - V303M3 8t3düit3 

^0 V6d6563 38i50il35ii 13^5103^61 M 1353. 06 386506063, 86 303Ü?63?3 i0f>060î3 03lit31Ü 

M3l65I3l6>05 d>0 0356 86 0 00f60l<0063?3 j090> f650503906l,0 ?i 503906WI P655030601. >0 

S06l3d> 00016X1, 86 8l3dÜ68l6 I0fl060l3 diM608100i!05 ?0l56fi650i0i 380P53 8P60150I0« 

oâmpului Î50plioi1 38UP53 P353506151>05 56I6UI01.

8.2. 8510 303>H3563 56r0>l3l6>05 d6 03>0U> 0^10016, 8-30 id60lif>03l dl560î«!6 

6860^1316 06 l56d0168C 05M316 P60150 3 00081501 00 56>6U 5031 P6510550301.

8.3. 10 00>3d05356 00 Z.L. 86>66 8.^. !V!6di3?, 30<10030d ?0 86080> P56OI?31 5031 

808 8-3 563li?3l 00 56>60 503906l06>6Ol5iO OiIÎ0d5iO 00 00560t d6 30ti00356 56d08. 86<60l 

0d;,00l 356 0 8608>dilil3l6 d6 3P503P6 5 05Î M31 t)003 d603l V35i30t3 6X18t60t3 10 p5Od0O^6 

?03l0l6 d6 3^)IiO3563 8t0dÎ0!0Î 30tO50!0i, 0tiÜ?30d0-86 10 OO08t50Oli3 306810Î3 503t65Î3.6 d6 

03lil3l6 O050p353dll3. /^8tf6«, 8-3 56d08 O0560t0> d6 30^00356 d6 >3 50 «3 10,1 /-/X,

0d;i030d0-86 00 56l60 00 8608Ît)ilit3t6 M35«t3 8> fi3t)llil3t6 fO35t6 t)003

0 3!t3 5060ri006 86 t306 M l6Z3t053 00 V65lfiO3563 56?0>t3t6>05 005065106 Odti00tO 

00 P50953506I6 6,3^05316 d6 30t05. 86 d6 0 P35t6, P509^506>6 005065106 000;i0 V65ifio35i 

BUPT



Oooelurii 131

cle esleul, i3r pe de 3lt3 pene, eum pleremete verifie3ri experimentele, e3re 86 refer3 >3 

induetl3 M3gN6tie3 dio punetele mtretierului - rON3 3ce68idil3 M38ur3rii. Io3te verifie3rile 

f3eute eonfirm3 du03 preeirie 3 rerult3telor obl>l^ul6 eu ps0gs3M6i6 UUM6UL6 v6 3>lf6l, 

s63li^3s63 releului eu 86U8idiIir3le msriis - pleeäuö cle >3 rerull3l6le 8lucliului - 3r PU163 

fi eou8icler3î3 o eoufirmere fiu3>3 glob3l3 3 programelor oumeriee el3dor3le cle 3ulor, 3 

metodologiei m 3ri83mblu.
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Hnsxs 1 13:

1

o 
o 

C
i c

i c
i

820/1^61 V1

86rolvgf63 ciscuikcivs msgnslics neliniște, nsomogens si
N6s3mificsl6 cu msgnsi pssmsnsm, folosirii sc^sms sc^ivglsnw.

OIK/16K8IOK 8lVI<8),81VI<8),8^I<7),^IV!<7),83I1 21),831121) 
86^01105,10) 01,02,03,04,05,06,07,08,09,010,011,81,82,83,84,85, 
* 82,83,84,85,K/1!X14X,3D/1HX,O66.1/X8,<86/10),I - 1,6-16/!/XX),<86/10)4 1.6/16/1/XX) 
' zxi_ivi,/xi4,cEc! .-x,86tt0

10 8O86^/X1<11614.7/9610.3/214/610.3/866.2/8610.3/4614.7)
0 Oslculu! psntsi 86/1 si 3 c^donglci la ocigiuc ^.6/1 psnkrii
0 scgmcMclc cc 3s,ruxims3^3 cu^d^ Oc i1s!M3gc6li?3s6 g MZOncttiloi 

1-6^6^7XX-1
00 15 6/1-1,1
86/I<6/>) - <86^16^ 4-1 )-86/><6/!))/046/I<6/1 4 1 )-861<I^))

15 7X6/116/1)-86/I<6/1)-86/1<6/!)*86/!<6/!)
831D-0.
>4311)-0.
00 80 3 - 1,36/1/XX
8313-6 1)-8413) 4-0881-48
I8<83<3 -6 1).06.81) 60 10 20
1618313 4 1).06.82) 60 10 30
H18313 4-1).06.83) 60 10 40
181831311).06.84) 60 10 45
1818313 4-1).08.85) 60 10 46
60 10 50

20 >4-61*831311)402*3081183134 1))
60 10 60

30 8-01 *8313 4 1) 4 02 *308118313 4 1)) 4 03*18313 4 1 )-81) 4
*04*18313 4 1)-8D* *2
60 10 60

40 64 -«2 4 05*183,3 4 1 )-82) 4 06'18313 4 1 )-82)"2
60 10 60

45 8 - 83 4 07 * <83 <3 4 1 )-83)" 2 4 08 ' <83 <3 4 1 )-83) * * 3
60 10 60

46 >4 - 644 4 09 * <8313 4 1 )-84) 4 010 * <83,3 4 1 )-84)' ' 2
60 10 60

50 8-85 4 011 *<83<3 4 1)-85)
60 8313 4 1) - <8*^88 4 83<3 4 1 )*0611^/8880)/-46IV>

0 Oslculul psnwi 83 si 2 osdonJwi Ig vugins 7^3 psul^u
0 ssgmsnlkls cs gpsvximssrs cusbs 3

83 - <8313 4 1 )-83)3))/<83<3 4 1 )-83<3))
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ä3-83<3)-?3*«3<3)
0 Loosclonstkls pundului <jg imssssclis <I)

X-IVIIVI^X-1
00 80 1-1,X
81I - <^IVI<I>-/V3>/<83-?IVI<I»
81-83*HI^3
I8<83<311>.68.8» 60 10 70
60 10 80

70 H<81.68.81V1<I 1» 60 10 90
80 00^111^08

60 1O 160
90 388^8-2^1

W8I18<108,95>
95 /^ox c>« ^cii ilDcrcii'/^r^v

*K88I^I4,86 ?1 306 81 I^1865I68'/29X,31<"'»
11 -1 
12-4

100 W8H8<108,110><I_,83«U,I_-11,12»
110 508IVI^1<//4<3X,'83',I3,' - F5.3,5X» 

W8I18<108,120>«I,,I-I3<I,>,I,-I1,I2>
120 5O81VI4<1<4<3X,'I-I3',I3,'- ,810.4»

>1<I2.1O.381^U 60 10 140
11 -12^1
12-12^4
>1<I2-381^U 100,100,130

130 I2-381^1.
60 10 100

140 I-I3>36-<I-»*^>_I^-8I*V1>_1^/818O>//X>_1 
WMH<108,150> 8I,I-<I,SI,11306,SI

150 108^1<///10X,'0^IVI8>3>. v»^! !^6KI51:SIV!-'F5.3,1X,'1'/ 
*30X,KIVI--',510.4,1X,'^/^I'//10X,'0^I^8>3I, OIIV 306:83-', 
*55.3,1 X,'1'/27X,'I-I3 -',810.4,1 X,'K/IVI'//1 OX, 
*'I1VV001I^ VII^I «V1885!88:80-'F5.3,1X,'1')
60 10 180

160 WM18<108,170)
170 508<VI^1</10X,'5^8^ 11^188880118-880^88'»
180 8108

8IV0
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Z^Xä 2

o
L Oslculul Lsmpului msgnslic Inlr-un ms3iu nsomogeli
O clin exlsOvsuI mggnkrNilui psrmgnsnt
o

VI»/I8»!81O»1 XI40),Vi40),8<40),^88-4i40),8Ii4),4884I<10),V81<40), 
*8X<54),8V<54),8<54),OI<36),O18<36,6),1»ir)8X<9),18<54),38l54), 
»X8l84> I^ss<36 6>^^«36 6> 41340»,81541.881541. XV16).VV<6),8V<6).
*8V<6)
88^01105,10) »I8,»!0,I4881V>

10 8O8IV144<314)
88/MN 05,20) 888,8880,OIV186/X,8888,8»IIvI4X,88881V1^

20 8081VI4i4<2812.5/1088.4)
0***IV1-48I<V1I ^307^40-488

»I1-»I8*»I0
»1881 --»1841
»1081 -»1041
»IO1VI1 -»10-1
»1882 - »I8 4 2
»1082-»10 4 2
»180-»I14 2*»I0 4»I082
»>-»1082'»1082
»/I-2'»1881 *»1081
»I2--»I1-»ie»/I1
»I183-»!I4 1
»I1v3-»Il4»ic
»I188-»I1V3 4 1
»I1v8-»I1l)3 4»ic
»I88-»I1V84 1
»I83--»I-»18-2
»IV8-»I-»I8-1
»183»/>1 --»183-1
«»I08X0-0
00 30 1^1,»1081

30 I»IV8X<1)-1
81-3.141593
W8H81108,31) »1,IVI,»188,»1188,»IIV8,»1V8,»I89,»1I89,»1103,888,0»1804, 
*8880,8888

31 s:o81V1KII//10X,'»1 - ',13,2X,'IV1 - '33.2X/1OX, »188 - ,13,2X,'»1188 - ,13, 
*2X,'»II08 -- ,I3,2X,'»IV8 - ',13/10X,'»I83 -- ',!3,2X,'»II83 - ,13,2X,'»ID3 - ' 
* IZ/10X/888- ',89-3,2X,'0»/I86^ - ',85.3,2X,'8880- ',81 2.5,2X,'8888 - ', 
*87.3)
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O*'*OOONOO1^H88 8ioo8isi8os
N8^o<105,40)MH»,1 -1 ,8I88»2),148641«),I 1 ,81062)

40 8068/14114812.5/1066.2)
00 so 3V-1,81862
00 50 381-1,810
1-13V-1) *8IO4 31-1
61-61I3V)

50 4864«)-4864113814 1)
618188)-61<4)
6<8!08)-61<4)
486418188) -4864111)
486418,08) -48641110)
00 51 3V-1,8,861
!^!^ZZ 4 ^V) -6I13V)
6<8I08 4 3V) -61<3V)
4864<8I88 4 3V)-4864111)

51 486418108 43V)-48641110)
00 52 1-1,8!
4-4864«) *61/180

> X«)-6«) *818114)
52 V«)-6«) *00814)

W61161108,60)18106X0,«81O6X«),1 -1 ,81061)
60 6061V141<///50X,'0006008141686 ^I0008Il_08 X/V<^)'/49X,32<"')//8X,

*10110/)
W8H6<108,70)1^O8X0,X1^SS),<X<I),I-^1SS,I^IOS),Xl^OS)

70 k-08^/<I</7X,I2,2X,101810.4))
WMUll08,80) V<l^SS^3V),<V«),I-s>IISS,s>I108),V^O8)

80 808^K11X,101610.4))
00 90 3V-1,1>I881
88--13V-1) *1^10^1
80-88^^1011/11
W8I-s8<108,70) 3V,X<NS8^V),<X«3N),^-8S,8O),X<NO8^V)

SO W8I-s8<108,80) V<»ISS-^3V),<V<3«),381-88,80),VidiOS ^3V) 
O***^g8O8)8 diOO81818O8 8881^8111'88808

00 110 3V-1,d!881
XI-13V-1)*dI0
X8-13V-1)*diO?1'2
00 110 381 -1 ,dI081
I-XI-^381
8-X8-1-381
83-8-^81081
I3-1-810
I613V.8O.1) 18-81103^381
I818)-1-1
38<8)-IS
X8«8)-IS-1
18183)-1-1
38183)-«
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X6il_3)-18
16<361.^6.1) 60 7V 100
16<U-US8^3V
K6tt_)-^IV8^3V
I61I_3)-U88*3V

100 l^^l-I.^k.^Ok'll 60 70 110
36<I_)-U83^3V
36163>-f>!O8-6 3V
K6<63»-s>I83^3V

110 L0d>I7I^Ue 
WM7k<108,111>I6,I8<6>,36I1.>,K6<6>,t.-1,1VI>

111 6081^1/X7<//10X,'^0008168 6I_6!^8^766O8'/9X,22<'''>/<4I1O)>
O""7^81_OOMI_6 ^00U8»_08 8I ki_8>vic^7ci_08 vecile ONO! KOO: 
0 ikUtimO«

00 120 3V-1.KI1.
KI-<3V-1>»^0
XI_-3V*6icp1 *2
00 120 361-1,610
1-X1^361
6-K1_^361
6I6N,1)-6-6IO81
6I6<I,2)-0
6io<i,3)-6-6 6io?i
618<I,4»-6-6l
6i8<i,s)-6-6io
618II.6)-0-610*2-1
6I6I<1,1)-!-1
^<I,2>-1^^O-1
^ti,3»-i^l^ic
^<I,4)-I^1

120 ^I»I<I,6)-1-^c
00 121 3«-1,nc 

^1103^3^1^1
121 ^<3«,6)--I>1I03^3«

00 122 3I-1--1,I»1.
,8^V-1)*KI0^1
10-18-^1^10-1
^<18,11-1^188 ^3V
1^^t18,2>-^88^3V^1
^I^<I0,4>-^08^3V

122 kM«1O,5»--N83*3V
0 k'k 7801>I7ie8^ 06 808

00 130 30-1,^10
1-^1103^361
^l6t1'1>-30
I^6<I,2)-3O^^O?1
^80,3)-361^1
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NKIlI,D-1-1
KIKI<I,2>-3K1-1
>M«I,3>-^

130 KIKI«,4»-1-^1
KIKI<KII03 -i-1,11 k«08 1
KIKlikIIOO -1-1,2» -- KIDS 4- 2
KIKIlkII0,4»-k1OS

O PS PPOKMSNä OS 308
00 140 3«->-1,KI0
I-K!1-1-3K<
KIS,!,1>
KIS<I,2»-,V1 2^kic> .m 1
KIS<I,3>-^-k!c^3I-I 1
KIKIII.11-1^-1
KIKI«,2» -I !- 1-KIL
KIKI«,3> -1-KIO

140 KIKI«,41-1-1
KIK1<K« 1,4» -K1-K11.-2
kiki<kii-i-kie,i>-ki
kiki<kii-^kic,2>--ki-i

0 PS SPOKIHSP/^ Olki 8^k>6^
KIS<KIS8,1>-1
KIKI<KI88,1)-KI88 4 1
KIKI<KI8S,2)-KII88
V0 145 3V-1,KIS
I-KI88^3V
KIS<I,1»-2'OVKicp1 ^1
KIS<I,2)-<2*3V-1>*kicp1 ^1
KIS<I,3)-2*tOV-1>'kicp1 ^1
KIKM,1)-I-I-1
kikiti,2>-tov-i>*kic-^i

145 KIKl<I.4>-I-1
KIK1lkI8S4l,3)-KII8S
KIKMS3-1,3) -1
KIS<KIS3,1)-k/> â
KIS<KI83,2) -- K/I-Kic-Kicpi
klkllkl83,1)-kl>83
klk1lkl83,2>--kll-kick/l1
KIKI1KI83,3>-KI83-1
WM^St 108,1461

146 S0P^K//30X/KIKI<I,!_>',30X,'KIS<I,l.>'/29X,9< '>,28X,9< -)/>
V0 141 I-1.KIS0

141 WMISl108,142) I,IKIKI<I,I->,S-1,6>,<KISlI,l->,l--1,6>
142 SOPK/I^7tt1O,5X, 12151

L***SI3pp-4SS1'Sl-S S1.SK1SKI7S1-08
00 150 l_^1,K1
1-I6<I_1
3--3S<U
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K-Kk<U
150 lXtI)*lVi3)-VlKN Xl3)*lVlK)-VM) XlK)*lViI>-V13)))/2 

W^I^i108,160)
160 608^1«//45X,'88188^881686 888^81,18808 ,1, !V12'/44X,31 <*>//> 

WM181108.171> <8,8<8),8 -1 ,l^>
171 8O8IVI^1<9<1X,'8',I2,'-',89.3))

0***1/V880I38 8881^6^81811^11808 868^1IV8
175 OO1I111I8>8

00 180 I.--1,36
180 88<8>-8888

02 190 8-37,^
190 88<8>-1.

O***8O81311^ 111111^84.
00 240 1 - 1,11

240 V11M--9
0681/X -81,2, 81,3>
00 250 ! -11133,^10^
^-/X88^!!>*8'/180
811 -81I1/1^X*OOS<^>

,250 V«-«I)-811*0881^/8680
V8U1I83) -8111/1^X*0881^/8880

0***0068101811111 8OO/V1118O8 11001381808 11116810^88
00 350 1-1,111
00 330 8-1,6
IV-11111881
8V-1I8<I,8>
XV<8>-X«V>
XV<8>-V<IV>
8V<8>-8818 V»

330 SV<8»-S<8V>
OK» - «W<6) W< 1)) * *2 4 <XV<1 »-XV16»' *2» *8V<11/8V11 >
00 340 8-2,6

340 OKI) - OKI) 9- «VV18-1)-VV<8)) * *2 4 <XV<8>-XV<8-1» * *2) *8V<8)/8V<8> 
018«, 1) - <<W<6)W<1 tt*<V<I>-VV<6>) 1 <XV<1 >-XV<6» *<XV<6>-X<I)» * 

*8V<1 )/8V<1) -1- <<VVt1 >-VV<2» *<VV<2>-V<I» 4 lXV<2>-XV<1» * 
*<X<I>-XV<2»»*8V<21/8V<2) 
ci8<86>-«XV<5>-VV<6)>*<V<I)W<5»1<XV<61-XV<5»*<XV<5> X1I»>* 
*8V,6)/8V<6> 9- UW,6>-VV<1»*,VV<1 )-V<1» 4 <XV<1 >-XV,6»*<X<»-XV<1 > 
*»*8V<11/8V<1> 
00 350 8-2,5
X-8-1
3-841

350 0I8« 8)-«VV<K>-VV<8»*<V<I>-VV<K»4<XV<8>-XV<K»'<XV,K>-X11»>* 
*8V«Ü/8V18> 4 <<VV18'-VV<9N*<VV<9OV11N 4 «XV<3>-XV«8N*,X1I>-XV19> 
*»*8V<31/8V19>

L***LO68!O!6^!111 6081^111808 d1OO818!8O8 06 6801^1188^
OO 390 1-^183,11108
00 370 8-1,4

BUPT
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IV-^I^I«,7)
17,7.60.4) 60 70 360
7V-ITI6«,7)

360 XV,7)-X«V)
W,7)-V«V)
17,7.60.4) 60 70 370
8V,7)-88,7V)
8V,7)-8,7V)

370 00^171^716
0«I)-0
00 380 7-1,3

380 01,1) -01,1) 7 «W,7)-W<7 7 1))* »2 1- <XV<7 -,- 1 )-XV<7)) »2) »8V,7)/8V<7) 
017,1,1) -,,W,1 ) VV,2))»,W,2)-V<I))1-,XV,2)-XV,1))»<X<1)-XV,2)))» 
'?V,1>/8V,O
0I7«,4) -!,W,3)-VV,4))»,V,1)-W<3>> 7 «XV,4) XVi3« ' ,X V,3) X,1>N ' 
'8V,3)/8V,3)
00 390 !- - 2,3
K. --7 1
9-7^1
OI7<I,7)-«W<X)-W<7»»<V«)-W,K))^<XV<7)-XV<K»»<XV<K)-X,I)))» 
'?V«<)/8V,X) -7 «W,7)-W<9))*<W,9)-V,I)) -7 ,XV<9)-XV,7))*<X<!)-XV<9) 
^»^8V<7)/8V<7)

390 00N7IN06
0 780^17168/7 0171 87/717,6/7

00 1390 1-34,35
00 1370 7-1,4
IV-171^1,1,7)
17,7.60.4) 60 70 1360
7V-I7I6«,7)

360 XV,7)-X«V)
W,7)-V«V)
17,7.60.4) 60 70 1370
8V<7) - 88,7V)
8V,7)-8,7V)

1370 OO17I71I7I716
01«)-0.
00 1380 7-1,3

1380 OI«) - 01,1) -7 «W,7)-W<7 -7 1)) "2 <XV,7 -7 1 )-XV,7)) "2) »8V,7)/8V,7) 
017,1,1) - «W<1 )W<2» "<W,2)-V«tt <XV,2)-XV<1)) '<X,I)-XV,2») ' 
»8V,1)/8V<1> 
0,7„.4) - «VV,3)-VV<4))'<V,I>-VV<3)) ,XV,4)-XV,3) »<XV<3> X,,)))» 
'8V,3)/8V<3) 
oo 1390 7-2,3
K-7-1 
3 - 7 1 
0I7« 7) - «WM W<7)) -<V<I)-VV<K)) 7 <XV,7)-XV<>O) ',XV«O X,I») » 

»8V,1<)/8V<X) -7 <,W<7)-W,3))',W,3)-V,») -7 <XV,3) XV,7))',X,1)-XV,9) 
'))*8V,7)/8V<7)

BUPT
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1390 001^111^038
c 88I^1813 ^IOOO81I.8 08 0081

610^188) - <vo>138 -I-1 )-VM33))* *2 <X<^I88)-X<^88 -I-1 ))* *2
00.0^88,1 > -- <V0»38 -I-1 )-VM8S))*< V 0>1138)-V 0^38)) -I- <XWSS)-X<U88 ID)* 
*<X<^88»-X<^I88»
cil.t^38,2> - <V<^38 4 1 )-V 0^1183)) *<V0^38)-V0^38 4- 1)) *<X0^183)-X0^33 -1-1 ))
**<X0^33-I-1)-X0>I33))
O10^I33)-«VO>O83)-V0>12))**2l<X0^2) X0^083))**2)*880^>-^0)/8<IV!-^0)1
*<<V0^2)-V^L3^11))**2 1 ! > X!^2N ' '2» '881^/1 2*1^0 1)/80^1-2 1>
0>UU83,1)-<<V^I33)-V<N2))*«V^2)-V^83)) >-<XE) X<E3))*<X<U83) 
'-X0>12)))*88<I^ 4>ic)/80VI-^L) 
00.0^83,2) -<<V<^083)-V0^2))*<V0483) V1O083)) 1<XO^2)-XO^I83))*<XI
*dO83)-X<^83))) '880V1 ^I0)/80^1116) > 0104 2) VO48^1V11 »> "<V'iki8äN>-','is>i3^ 
»> -«- <X<^8^!V11> X«^2»'<X<^8^> X^8^IVI1>>>'k'8«^I 2^8 1>/8<I^I 2»^ic 1> 
ci^!d18^,3> --!!V!^2)-V!^8^IV!1»'!V<^8^> Vi^2» x !X<^I83^I1 >-X<^2»'iX<^2 
'>-X<^83,N'M<I^I 2'^c i>/811^1-2 '^0-1 > 

1-18k«1
7UN83» - 2 "?8<46> *<8^^^X/s-k»0>"«/<l-p^<s>1183>-^I_^<^33» "?I/180) *81

*13)
1.-D/I-KILP1
00 396 1-^183,^1103
^I-ä!_^lD*81/180
18« 4>I133)394,393,394

393 ^11^1-0.
60 10 395

394 ^10/11-^01^t!-1)*8I/180
395 KI?1-^I-8^«11)'f>1/180

^<1.60.^103) /^!81 -/^I-^<40)*8I/180
81^1 -ZI^IIVI^X *0081^1)
8I^I4-81^1 ^^X*003<^«V11)
0VH1 -8^1/8880
0VH4-81^4/8880
kl.1 -<E1-/W*»1l3)
^l.4-^1-^1IVI1)*8K3)
«.-I--I-1

396 1l_«)-2*88<I,11)*0V)11*^I-1 1 2*880.) *0V84'k!.4
e***8820l-V/^88^ 31316D/031.O! 08 8013^10

1188-1
400 30-0.

00 420 1-1M
30VK-0.
00 410 0-1,6

410 8LV)1 -8LV11-eO-0,1.)*V140^^0,1->)
VUO-80V81/ciO)
ovu - VOIO-VIIO)
3O-8O1/^85<OV8)

420 VUO) - VUO) l0E6ä*0V8
00 440 I--^0S3,1^003

BUPT
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8OVH^O.
»0 430 6-1,4

430 sevi-1
V»o-<16<I)-8OV8I)/Oiii)

440 V8«l1)-V8I<D-^0^66H'<V>-I0-V0l»)
00 480 I-111188,^183^1
80 V«-0.
I8166Q.KI88) 60 10 460
00 460 6-1,4

450 8OV81-8OVI-<'OI6<66)'V1-1i^^,!.6))
60 10 470

460 80V0--016<^88,1)'V!-1<^m38,1))-016ilH88,2)'V>-><^^88,2))
470 V81O-8OVO/OI«)
480 VOi!) - i/"8) O^1k6^*0^"O-x/>-lNN

80V0-0
00 490 1.-1,3

' 490 80V1-< - 80V81-0!6<I1183,6) 'VO,H1^<!1183,6))
V81O-<16i^L3) l-80V>3)/0U^33!
V8«IH83)-VI-1<IH83)^O^66/X'<VUO-V81I1>I83))

, 18180-688) 520,520,500
500 180168416811/1) 510,511,511
510 1168-1168*1

60 10 400
511 W8I16<108,51 21 11681^,80
51 2 608^1<//20X,'^0 00^1V6866 11681V1 - ,13,1 X,'I168^1!I',4X,'8O - ,

'611.4//) 
60 10 522

>520 W81161108,521) 1168,80
1521 6O8lV1^1<//1 OX/1168 - ',13,2X,'I168/X11I'//1 OX,'8O - ,611.4)
1522 W8116« 108,530) 1^O6XO,<^O6X<I),1 - 1 ,^1081)
530 8O8^1<//45X,'8O16HI1I/16666 ^6^161106 80/16/186 /166 1^006181608 1/11' 

*/44X,501'")//10X, 10111)
W81161108,540) >mO6XO,VI-«<lH88),<V6M),1-mi88,HUO8),VI-UmO8)

540 8O8^11//11X,12,101611.3))
00 550 9V-1,111681
68-13V-1) *1110-^1
60-68^111011/11

550 W8I-s6<1O8,54O)9V,V8<^88^9V),<V8<98),98-68,6O),V8<1KO8 4-9V)
0***0/16061606 IHIOOO-s^! «1/1/161^61106

00 560 6-1M
8I-VH<6))-V<!<6<6))
89-V<X6<6))V«6<6»
8X-VII6<6))-V<36<6»
001 -X<X6<6))-X<36<6))
OO9-X«6<6))-X<X6<6))
OOX-X<36<6))-X«6<6)>
/168/12 - 61* VO11616)) -I- 83* V01H6)) 8X " VO1X616))
/168/^3 - 00I'V8«16<6» 003'VO,36<6)) OOK'V^K6<6))

BUPT
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81X- ^8^2/<2*8<U)
«V- ^8-X3/<2*8<U)
8X<U^88<U*8880*1-<X
OVIU-^IU *8880*817

560 8<U-SO87<8X<8)**2^8V<8)**2)
W8I781108,570)

570 608^7<///45X,'IN0007>ä 1^^61^8710^ OII^ 888^81^7886 00^18^110801 M'
*/44X,50<"'))
W8I78<108,575) 8888

575 8O81V1K7</45X,'?88>.1L^8I817^ 888^71V^ /< 1^188080801 'F6.1)
>1 -1
I2-9

580 W8I761108,581) ,8,8X<8),8 -11,12)
581 1-081v1^71//9/3X, 8X ,12, — ,85.3/)

VV8176H 08,582) <8,8V<8),8 - 11,12)
582 808^7<//9<3X,'8V',I2,' - ,85.3))

W81I81108,583) !8,8,8).8 --i 1,12)
583 8O8^It9<3X,'8',I3, - ,85.3))

I8tI2.8Q.IV!) 60 70 595
> I1-12-81

12-12-89
18N2-D/1) 580,580,590

590 12-^1
<30 70 580

595 8888-8888^100.
!8<8888-8888IVI^) 175,175,600

600 8708
8^10

BUPT
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3

e IVIk^IVI^603
e 
o***L3looIul O3mpu!oi 013906110 io sslsul oo M3gner p6sM3060l eiimcjsic. 
0***lV>6cjiuI 6816 O6OMO96O,M6lu! l6MM3906ti0 6816 06ll0I3s .

86 0008Îcl6s3 IÎOI35 81 uoilosm M39516ti ^u. 
L***lo 960M615I3 oisouiwlui M39O61ÎO 6816 ioo!o8 8I UM35U! 
6***f6s0M39N6t<e c^6 psioctOsS 3 M39O6tu1oi p6sM366M.
0**^86 cj6l6sM>N3 8I 6XP568Î3 ooplolm 66 30ti0063^3 380ps3 dodiooi. 
6

diM608Î00 xi81 ).vl81 ),5l81 ^3>f3l81 )^ll8^3lf3U1O), 
*v^i82),dxi135),ov!135),di135),oil72),oi!l72,6),mcj6xi20), 
^6l135),j6l135),^6i135),O6l72,6),ooi72,6),til72),8l135), 
*pf<135),xvl6),v"l6),8vl6),pvl6),tix1135),^vl^ 
*3^i135),3s9di135),dsol1 35),b1il135),bopl135) 
wsil6l*,9) 

9 fosM3ll2x/sil,ne,it6sm,mu1 ,mu2 ou 5i4 ) 
5636i*,10)nl,sio,il6sm,mu1 ,mu2 

10 ko5M3ll5i4) 
Ws«l6l*,15)

15 sosM3l<2x/m3dj1 ,sN3dj2,r7ib6j1 ,mdoj2,moc!j1 ,moc!j2,mcl3j1 ,mcj8j2 ', 
*' eu8i5) 
^63(jl *, 16)l7i3dj1 ,m3dj2,mdoj1 ,mdoj2,mcch1 ,moc!j2,mcl3j1 ,mcj3j2

16 fosM3ll8i5) 
wsil6<*,19)

19 f0^M3li2x/6p8,0M693,p6fsi,dnm3x,bs,^c cu 6613.6 )
563c!<*,20)6p8,om693,p6ffi,dnm3x,bs,^c

20 fosM3ll66l3.6) 
wsilel*,29>

29 fosM3ll1 x,'e1 ,e2,e3,c4,e5,e6,e?,e8,c9,b1 ,b2,b3,b4,k1 ,li2,k3,^4,' 
*'6p8pfr,om693f1,om693f2,>1pssm'/10x, eu 6613.6/3613.6/414.2/' 
*'4613.6/3613.6/14) 
s63c1l*,3O)o1 ,o2,63,o4,o5,66,o7,c8,o9,d1 ,b2,d3,d4,ki1 ,^2,!^3,^4, 
*6p8p",0M693l1 ,06369312,UpssM

30 1O5M31<661 3.6/361 3.6/414.2/461 3.6/3613.6/Î4)
P6s0 — 0.1 2566376-05 
pi ^3.141593

6***M3siMI 3jul3lO3s6
ml-36
M3l 72 
511 — sil*no 
I3lp1 - ol 1 
oep1 -oo 1

BUPT
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np38^2*ncp1
M3b§1 ^M3bj1 ^ucp1
M3b§2 - M3bj2 ncp 1 
mbo8l -mbcj1-sic 
mbc82 - mdcj2-sic 
mcc!8l ^mcchl ^ncp1 
mccl82 mcch2 ncp 1 
mc>38l -mc>3j1-uc 
mcj382 - mcj3j2-sie 
sicp2^^c 2 
N6L - s^i NL u!p1 
si - I"icp2*^!p1 -»-1 
m ^ucp1 1)
s^i88 - sii > 1 
M(^8 - sii > sie 
5188 - s^irls 1 
N8j N88 > sll 
u<^8 - U8j »- 1 
ncm1 ^ne-1 
n!m1 --nl-1 
inclexO -0 
öo 50 i - 1 ,nep1 

50 incl6x<i)-l 
vb!82) -0.

e vkll82) ^M3slM6 3jul3tO356 !g s6^0lV3563 818r6mut^l ^e^3tü 
c***eol^0li3t6le nocjusilos

wsil6l*,59)
59 fofM3l<2x/st<i),i - 1,8 cu 8610.4 / 3lf3t<i),i - 1,10 cu 10f6.2 ) 

563(^1*,60)^1<i),i - 1 ,nlp1 ),<3lf3l<i),i - 1 ,ncp2)
60 f0sM3t186l 0.4/10f6.2)

do VO jv- 1 ,filp1 
cjo 70 jli 1 ,ne 
i-ijv-1)*nc-^jti

70
flN88)--N<8) 
f^cl8) --^rl8) 

--0.
3>f3ls188) - SlkSlll) 
3lf3lnc>8) - 3ls3t11 0) 
3lf3lu) -0.
clo 80 jv - 1
U88pjV-5I88^jv 
nc^8pjv - uc^8 -i- jv 
s<N88pjv) stijv) 
5lncl8pjv) - I^tljv) 
3>f3lN88pjv) ^3>f3N1) 

80 3>f3lläpjv)-3lf3N10)

BUPT
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do 90 i-1,o 
s-âli)*pi/180
X<l)

90 vli)-s<i)*eo8l3)
wdl6l*,100)iod6x0,liod6xli),i -1 ,oop1)

100 form3l<///24x/0oosdoo3l6l6 oododloi x/vlml'/23x
*32<*')//6x,10i7/)
witt6i*,110)iod6x0,xlo88>,lxii),i-oi88,o«d8),xlod8)

110 fosM3ll/5x/i2,2x,10lf7.5))
wdl6i*,1 20)vl088),<vi>),i O«88,oid8),vlod8)

120 fosM3U9x,10tt7 5))
do 130jv-1,o>
l8 - <jv-1) *oo -l-1
!d - !8 1- oom1
088pjv 088 > jv
od8pjv -- od8 jv
wsire!*, 110)jv,xio88pjv),lxl;^^j^ >8,!d),xlod8piv)

1 30 wsit6i*,1 20)vi^58pjv),ivll^) - >8,Id), v<"d8pjv)
o***t3dloo! oododios oiemsoielos

do 150jv-1,ol
!<i - ijv-1)*oo
!<I — ijv-1) *oep1 *2 
do 150 jli - 1 ,oep1
i -KU jki

Ij-! -«-oep1
18 - i-oo
jfijv.oq. 1)i8-oi-»-jti
i6ll)^i-1
joll) -18 
k6<» -18-1
io<!j)-i-1

k6<Ij) -18
If(jfi.o6.1)go w 140
I6tt)-O88^jv
K6<l)-md8-^jv
I6tlj)-088-^jv

140 ifljb.oe.oepDgo to 150
j6lI)-08j-^jv
j6<lj)-od8^jv
k6dj)-08j^jv

150 00011006
do 160 jli.-1,00s)1
l-jb^tm-oopl) 
i-jki-t-ioi-oo)

-o
j6l!) - >

BUPT
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160 keMn-1
1 -m-00 
k6il) -O88-»-Ol 
>
j60) ^0-1 

o***l3bloul ooclooloc 8i elemeMelor V6oio6 oooi oocl 
o * * imssios

clo 170 jv - 1 ,olm1 
ki - ljv-1) *00 
kl -jv*oop1 *2 
clo 170 - 1 ,oo
i -ki >jli 
l-KI-^j^ 
060,1) l-oop1 
06li,2)^l
O6li,3) - l oop1 
06li,4) ^l -i-1 
06<i,5) -l-oo 
o6<i,6)^I-oo*2-1 
oo<i,1) -i-1 
oo<«,2)-i-^oo-1 
ool>,3) -i > oo 
ooli,4) -i -!-1 
oo<i,5) - i-oo 1 

170 ooli,6)-i-oo
cjo 180 jb--1,oo 
oolj^,5)-o,88^jki 

^180 oolj^,6)--oi88^j^-1
clo 190 jv- 1,olm1
i8 - ljv-1 >*oo 1 
icl-i8-^oo-1 
ooil8,1) -O88^jv 
NO<i8,2) -- 088 -l^ jv 11 
oo<icl,4) -ocl8-^jv

190 ooOcl,6)-08j-^jv 
e * * p6 fcooîiScs clo 808

clo 200 jli--1,oo 
i-oi-^jb
06<I,1) - j^»
O6il,2)^j^^OOp1 
obli,3) 1
060,4) -0 
06<i,6) -0
O6li,6) -0 
ool«,1) - i 
ool',2) - i>i-1 
ooli,3) -j^ 
ooO,4) -H 1

BUPT
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ooli,5)-82 
200 oosi,6)-82

00-0188,1) -088
00-0188,2) --088-«- 1 
oo-oid8,4) ^od8

c** psMsujv-ol-7 -s--s7)
do 210 j-i- 1,oe

os-i,1) - m-oop1 
06-1,2) -MOL
O6-i,3) - m-2 1 * i>!
O6-i,4) -.m-3^oL0l 1
O6-i,5) - m-2 ' 0Lf)1 > ,t, 
ncrli.o) - 0 
oo(i, )) - o 
ooii,2) - i > 1 
oo(i,3) - i-oo I 
oo(i,4) « OOP) - ) 
oo-i,5) -i-1

210 oo-i,6)-82
' oo-49,5)-O8j

si,il56,2) - n-1 
nn<56,3) - n-2

O P6 fsOsltlSsZ dM 8li5lg3
do 220 i-1,4 
06<088,ij --0

220 oo1o88,i)-82
O6lO88,1) -- 1 
OOiO88,1) -08 
OOiO88,2) - M88 
do 225 jv-1,o!
I - 088 jv 
do 225 1-1,6 
osii,1) -0

225 ooii,l)-82 
do 230 jv-1,ol
I - 088 jv 
O6l>,1)-2*jv*ocp1 > 1 
osli,2)-l2*jv-1)*oop1 1 
osli,3)-2*ljv-1)*ocp1 1
ooii,1) -H 1 
ooli,2)-ijv-1j*oL> 1 
ooli,3) -ljv 2)*oo^ 1

230 ooii,4)-i-1
ool66,3) - oiää
OO(O8j, 1 ) - O

0***8ups3ssîsl6 sismsoîsios 
do 240 I - 1 ,m
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Kukeli)
240 8lI)^<x<i)*lvlj)vlI<N4xlj)*lvlI<>-vli))4xll<)*lvli)-Vlj)))/2 

wd1ol*,245)
245 f0sM3ll//20x/8ups3few>6 slememe^ tm2I'/19x,31

wM6<*,246)iI,8lI),I^1,m)
246 fosM3l<5l1x/8',,3/ -- ,68.2,1x))

0* * *p6sM63bi!il3tll6 s6>3tiV6 ioitÎ3>6
do 250 I - mf

250 psil)-posn
mfp1 -mf !
do 260 I -

260 orM -- 1
do 2600 ko - 4
11 - MU 1 > lko 1)
!2 - mu2 iko 1) *oon 1
do 2600 î !- 42

2600 p^lD^pe^d
O***8OlM>3 IOl1l3>3

do 270 I --1,0
270 vdii)-0.

dm3x -bom3x*<Ol2^-Ol4))/p6^0
0* * >3 8Ups3f3t3 M3^06Mlui s)6sM300M

V^l69) vklmax
iu1 -mu1 21
iu2 - iu1 4 oo
do 280 I-25/IU2
3-3lf3l«)*pi/160

280 v^l«) - vtlM3X*OO8l3)
0** IO iMsefies

' v^<68) -v^m3x*lsî<2)Hl3))/<N<2)-i1i4))
do 290 i-17,iu1
3-3>f3<i)*pi/180

290 v»i<i)-vkil68)*oo8l3)
e * * IO M3g06îuI p6sM3060l

M8 - 25
md-32
do 300 ii--1,3
ji — 69 4 ii
Ü--44Ü

- v^m3X*Nl!i>/Ni4)

M8 -M8 4 00
md md 4 00
do 300 ki ^M8,md
3-3>f3l!<i)*pi/160

300 v^lki)--v^lii)*co8l3)
o***l6sM6oii tibed
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do 440 i - 1,060 
440 Mi)^0.

d<69)--txl25)-xl70N*bs/2 
tl<25)^lxl26)-xl69))*bs/2 
do 450 i^26,31

450 dli)^lxli4l)-xli-1j)*bs/2
1Il32)-lxl77)-xl31N*ds/2 

o* * *006fi0I6Mil 6OO3tiilOs
0** oodul^j iol6^io3^6 00 6 6>6M60t6 V60Î06

ifsiss 1
310 do 340 i-1,48 

do 320 1-1,6 
iv - sioiî,lj 
Iv ooli.I)
X V <! j X î IV /
VV<» -
pv>n - P650 'sil<!v> 

320 3vi» 3^','
ci<i> - <<vv<6> vv<1 >> * ' 2 1 ixv<1>-xv<6» ' '2>*pv<11/i4"svi1»

, 330 1-2,6
330 ci<i) -ci<i> 4 Kv^il 1 >vv<»>' '2 4 ixv<» xv»-1>)**2>

* *pvi»/<4*svt»>
cilii,1) - iivvt6)-vvi1»*<v<l>vv<6>> 4 ixvM-xvi6»*ixvi6>-x<»»*
* pv,1 >/<4 'sv<1» 4 «vv< N vv<2» ' ,vv<2>v<'» 4 ,xv,2)-xv, 1» '
' <x<»-xv<2>»*pvi2>/<4*sv<2»
cilii,6> - i<vv<5>-vv<6>>*<vi»vv<5>> 4 <xv<6l-xv<5>> *<xvi5>-x<»» *

* pv<6>/<4'sv,6» 4 «vv<6>-vv<1» '<vv<1 >V<»> 4 <xv,1 >-xv,6» »
* <x<i)-xv<1w*pv,1)/,4'svM>
klo 340 l-2,S
k-l-1
j-,41

>340 cilii,» - ttvvM-VV<!»*<V»)-Vv»<» 4 <xvi»-xvil<»*txv<lc>-x<»»
* *pv<»/<4*sv<»> 4ttvv<» vvij»*<vv<j)-v<'»
* txvij>-xvt»>*<xii>-xvtj>»*pvG/<4*svtj)> 

c* * noclusi iMcsiosrs cu 5 slcmsMc vecins
ÜV 370 i-49,56
clo 350 l-1,5
iv -nn<i,l> 
lv-N6<i,l> 
xv<l> - x»v> 
VV<» Vi>v> 
pv<» --flS^O*pi"»v> 

350 sv<»-silv>
oi<i> -- iivv<5l-vv!1» * '2 4 ixvil l-xviSll "2> 's>v«1 >/<4»8vi IN 
clo 360 1-2,5

360 ci<»-cii» 4i<vv<< 1> ^v<>>>'^2 4<xv<» xv<1 1>N'2»
* *pv<»/«4*sv<I»
cilii 1 > - Uvv<5>-vv< 1 >Niv>'> VV>5)) 4 ixvil >-xv>5»^«xv«51-xi»»
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*pv<1)/14*sv<1)) «vV1 >-vv<2»*tvvl2»-v<'» <xv<2>-xv<1)>* 
* <x<i>-xv<2)»*pv<2>/<4»sv<2»
cil<i,5>^ttvv<4> vv<5»*<v<'> VV<4))-l-<xv<S>-xv<4»*<xvi4>-x<i> 

*pv<5)/<4*svl5» -I- «vv<5)-vv<1 »*<vv<1 <xv<1 >-xv<5» *
* <x<i>-xv<1»)*pv<1»/<4*s 
ci!<i,6)^0.
clo 370 I^2,4
K^I-1
Î — I 4 1

3^ - llvv<l<)-vvlljj*lvli)'Vvl!<^ lxvM

' *pvllj/l4*8vlljj 4 llvvi>) vvlj)> "lvvljj-Vl')/ l 
lxvljj-xvllj) ^lxlij-xviijO 0)^ljj/l4*8v<jj)

0 ooclul j fsOlNio^c^ 36 8U8 8« fsootiL^Z 3io 8tis1g6
420 ! !88 08'

3ii0^.088)^0 N) 420
«Io 390 I - 04 
iv noii,!) 
i0ioq.4)go to 380 
Iv - 06ll,Ij

380 xvM-xliv)
Vvll) -
ifll.6q.4jgo to 390
pvlij -p6M*p^llvj
8Vl!j - 3llvj

390 oootioos
Lilij-0.
clo 400 1-1,3

400 eilij - oilij 4 llvvllj-vvl! 4 1 jj * *2 4 lxvl« 4 1 j-xvlljj" *2j *pvl«j/l4* 
* 8vllj)
oj<li,1j -- llvvl1> Vvl2jj*lvvi2j-vl>jj 4 lxvl2j-xvl1 jj *lxlij-xvl2jjj

* *PVl1)/l4*8Vl1jj
oilli,4) llvvl3j-vvl4»*<vli)-vvl3)) 4 lxv<4)-xvl3)j*lxvl3)-xlijjj
* *pvl3)/l4*8vl3)j 
clo 410 I-2,3
I<-I-1 
j-141

410 oi«l>,I) -- llvvll<j-vvl'»*ivli)-vvll<j> 4 lxvllj-xvl«<j
* lxvlk)-xl,jjj*pvll<)/l4*8vlkjj 4llvvl»-Vvlj))*lV^
* lxvljj-xvllj)*lxlij-xvljjjj*pvllj/l4*8vlljj 
eilli,5j -0.
Lilli,6j -0.

420 Lootiooe
L** OO(lO5I (^6 LOlt lOOOIZi V^lO88j 68î6 O6OOl)

5)vl1j --ooM^^k-lN
L'lO88j - llVl^88 4 1 j VtO'88j> ^24 lxtOI88j xlO88 4 OO ' 2- f)vi 1 )/ 

* l4*8l1j)
Ll1lO88,1j -"-llvl^584 1j-VlO'88jj*lvlO!88j-VlO88jj lx<0,88)
* xlO88 4 1 jj*lxlO88j xlOI88jjj*PVl1 j/l4*8l1 jj
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O»lO88,2) - llvlN88 -t- 1)v<0i88))*lvl088)vl088 -^- 1)) -i- lxioi88)-
* X<088 -i- 1 )) *lx>088 -1- 1 )-X<088)>) *pvl1 )/l4*8>1))
(jo 430 l^3,6

430 oi><O88,»-0.
O***56rO>V3s63 8l8l6moloi d6 60031Ü

«165 -1
460 8d^0.

do 480 I - 1,060
8ov0 -0.
do 470 î 1,6

470 8ov0 - 8ov0-oi>ii,» *v0looti,i))
v00 - 4 8ov0)/oi<i)
dv0 - v0O-v0>i)
80 - 80 î 008Ürvi,-

480 v0"0 ii) > ()ln093 dv 0 
dl8d 8p8)530,530>90

490 dii^ol <ro^sn)5OO,5 10,510
500 it65^iwi-^1

go 10 460
510 wdl6<*,520)il65m,8d
520 foio^3N//20x,'^o ooov65go io iwoo ','3,1 x/iroscNii34x,

* '80 -',61 1 .4/20x/8l8l6M0l 00 060000800l6>6 Vk>li) 00 6816 000V.0 

8lOP 
530 00011006

^sil6l*,540)>1ps0il6s,8d
540 foisO3ll//10x/II888-- ',i3,2x/<os. i16s3lii p6 oofd3 8<k-«))'

* /10x,'II58 - ',i3,2x/il6i3lii'/10x/80 - ',61 1.4)
0***03l00l0l i0d00ll6i M3gO6tiO6

8dpfs-0.
do 700 I - 1 ,m

b!<-v<>eO))
ooi —xik6l!))-x<j6ll))
00j--x1l6il»-xlI<6lI))
00k-xij6<M-xli6<1)>
3>f32 -di*v^lî6l») > bj*vliljelM bk *vblk6i»)
3lf33--ooi*vbl'6l»)-^ooj*v^lj6l'N4eoI<*vblk6lI))
bxi1)---ä2/l2*8lM
^^il)--alf33/12*8ll»

o** P6O11O f«6s
ild-m 0600,600,670

600 -8qN!bx1I)**2-»-bv1b*^2)
illbt«).«6.01)90 ro 610
,fl0ll).>6.02)90 io 620
i00i».>6.03)90 10 630
ifl0l».l6.04)9O 10 640
go 10 650
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610 dl-Li ^c2»<kiM**2)
go Io 660

620 dI^c1'!i<I)^c:2'^<I>"2)-,-o3»<^<»-k1)"2^l:4»«k<I)-ki1>"3> 
go w 660

630 6I^o1 *6ll) -»-o2*(616**2)-^o3*«6ll)-61)**2) ^o4*g6ll)-61)**
* o5*il^i»-62)**2) -^o6*l<^l«j-62)**3)-^o7*il^l!)-62)**4) 
go Io 660

640 6I-63-^o8*ii6ri)-63)**l1/4»
go w 660

660 6! 64 ' lj.gj-64-
660 pss ^6t/i60) ^porO)

6x<6 - p2i0 *6xl!)
6vl>) - 6^-' O
86pss - i 308!p^-sDs^)-
i66! 62)66->, 666,666

665 p5i6 - prii) oo^g^fl ^lgss s),
go to 700

666 psi6 - oo^6g3t2^lpsi-P50-/
go ko 700

e** io iotsekios
670 jfi!-sN30660,630,690
680 6<!)-8g5rl6x<6**2>6vl!)**2)

dxl!^ -p6M*6xi>)
d^ll) ^poM*6vi!)
go to 700

0** io M3gO6loI P6^M3O6O1
690 6M-8gNl6xi,)**2>6v1«)**2)

6xl!) --P6^0*6xll)
dvli) -PSs0*6v<0 di^

700 dll)-8g^ibxll)**2-^bvl»**2^
,e** io om3^o! cle pöodsse ifie0
0 l§6 00^60163^3 iocloo1i3 6 6io 6!6M60t6>6 O356,ioi1l3>,3U
O fO8l OOO8I(j613l6 I0ls6fi60

c!o 7000 ko - 1,4
!1 -mu1 -^rko-1)*oop1
I2^mo2^<ko-1)*oop1
clo 7000 !--l1,l2
di---vlj6lI))-vll<6lIN
dj-vlk6l!Nvliol!^
6k--vli6lM-Vlj6lM
ooi - xlk6i!))-xij6l!^
ooj — x1i6i!)^xik6l!))
ook - xlj6ll))-xsi6ll))
ä2 -6i*v6lio!M >6j'v6ijol!6 ^6^
3lt33 -- 00i^6li6ll)) 4 00j*v6ljel!6 > ook *v6lk6lt»

6xll)---3lf32/12*8li)j
6vi!^öit33/l2'8l!j)

6000 6<» -- 8gsN6x<6 * *2 -i- 6v<«) * *2)
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illtiM.Ik.IiDgo w 6100
Io 6200

is<>i<I).l8.k3>go w 6300
i1<>i<I>.l6.Ii4>go w 6400
go Io 6500

6100 dl-c1 *^<I)^o2*<k<I>**2>
go Io 6600

6200 dl^ol *k<D l-o2*<k<0»*2> >o3»<Ml»-b1)"2)^o4'<<6<»-61)*»3> 
go Io 6600

6300 d!--ol t,! >''2j i-o4 ' jil,«>-!>!) "3- -
* c5*«<li<»^2) "2, 4 06 ' 3i 4 c:7 ' »4,
go w 6600

6400 bl -b3 >o8*llbl» b3)' 'l l ^49
go w 6600

6600 bl b4 ' .-.9"lbll) b4>
6600 pss bl/<b<I>*p6l"0)

bxll» - O^0*r)rs^x(»
bvl» ^p6M*pi-s*bvl»

, 8bpss 8bp^ > 3d8lpsi--psl»)
jf(di-b2)6660,6660,6660

666 ps(» -Ps(I) 4 om6g3k1 *<pss-p0l)) 
go Io 7000

6660 p«3» -ps(l) 4 0M6g3f2*(ps5-p0t))
7000 dl» - 8gsîlbxl» * * 2 4 dvl» * * 2)

if(8bpss-6p8p5^)750,750,710
710 if(itpi^-i1pssm)720,730,730

>720 iîpss-iîpss 4 1
1 wM6l*,726)8c1pss
1726 fo^M3l(10x,'80888-',614.7)
, golo310
>730 wol6(*,740)i1pssm,86p^
740 fosrri3ll//20x, ooov6sg6 io 1I888K/1--',i3,2x,'il6s3lii',

* 4x,'80888 - ',61 1 4/20x,Hu 6816 OOOV6^g6Ol3 P6 OO5d3 8(1-»') 
go 10 770

750 wol6i*,760)i1p",8öpsf
760 foi^M3ll//10x,'H888 -- ',i3,2x,'il6s3tii'//10x,'80888 - ,e11.4)
770 wol6(*,780)
780 foi-M3l(//22x,'86^63di1il3lil6 s6>3tiv6 88(»'/18x,

* '3>6 6>6M6Ol6lOs bio ioolo! f6sOsO3gO6tic'/1 7x,41 ('* ')) 
wM6l*,790)l«,p0»3-1,mf)

790 fosM3t(4l4x/88l',i2,') ,f6.1))
0* * *t6O8«OO63 M3gO6tiO3 P6 o LO5d3 ioebl83 g3lOö(V6ObL356 03>euI bi)
O** PO51IUO63 3-d

gao^goiob - 0.
g3M3 - 0.
bo 792 I^M3bj1,m3di2.of)38
X3 - (x(i6l>)) 4 x(l<6l»))/2
vg — (v(>6(») ^(I<6(»))/2
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6x -xb-X3
6v - vd-V3
93M3M06 -- 93M3M06 3b8^x<I) *6x *6v)

792 93M3^93M3-^IixlI)*6x^»7vl»*6v
do 793 ! — M3b8l,M3d82,0p38
X3^<xlj6lI))-^xlI<6MN/2
V3-<Vlj6l»)^VlI<6l«»j/2
xb-txtiSi.')) r-xij-ll)/?/2

6x - xd-X3
6v^ vd-v^
93M3s7M0 93sN3sNO'j ,N)8< NX <!- ' 6x N^iN ' NV- 

793 g3M3^93M3 »-l7xll)' 'nvü^ilv
posti0N63 bo 
6o 794 1 --mdo;"! 
X3 ixliellj) xlt<6lt)^/2

' xb---lxljE-^xlI<6lIM/2

6x - xb-x3
6v^
930730706 - g3M3Mocj 3d8l^xl!) *6x *6v)

794 Z3M3 - Z3M3-i-lixll) *^x 4^vl» *^v
(jo 795 I-mbe8l,mbL82
X3 - ixlieii)) -I- xi!<6l!N)/2

xd - IxlieiD) -I- xljelM)/2
Vd-lvt'6lD)^-vlj6M))/2
c!x-xb-x3
dV - vb-vs
g3M3M0cI g3M3M0cI 3d8(t7X<l) *^x *c1v)

795 g3M3 —g3M3^tixM*dx^liv<»*öV
e** p0s1iuri63 e-cl

do 796 I--mcch1,mcH2,np38
X3 -- <x1>6<l)) -»- xlj6lI)))/2
>3 - IvliblD) vlj6M))/2
xd-lxli6lI)»-^xiI<6l!)))/2
Vd - lvliel») vli<6ilN)/2 
dx - xd-x3
clv-Vd V3
g3M3Moc1 - g3M3Mocr 3d8^xi!) *ctx *^v>

796 93M3--93M3
60 797 «-M068l,me682,0p38
X3 - ixlieil)) xlj6i>)^/2

xd--ixlj6lI))-^x1I<6l«N)/2

BUPT



7^6X3 3
155

Vd-lvljelD)^v<I<6l!)))/2
6x-xb-x3 
öv vd-vs 
g3M3M0c! g3M3M0ö > 3d8ldxl» *6x dv<!) *6v)

797 93M3--935713 ^dxll)*6x-^dvl!)*6v
L********* P0^IUN63 6-3

6o 798 I-m63j1 ,m63j2
X3-lxlj6l»)-^xl!<6lI)))/2

!Viji/!^>vlt<or!)))/2
xd-lxii6i«N-^ xik6l!N)/2
Vd-lvl'6lH) !-Vll<6(,)))/2
6x xd X3
6v -- vd V3
93M3MO6 -^Zsn^nod > 3d8ldxl!) "6x ' d'/lN*6v)

798 931^3-930x1 - !,xil)i "'6v
6o 799 !
X3-lxl«6lD) -^xll6lM)/2
V3-lvl'6lI))-^Vlj6lD))/2 
xb - lxli6ll)) xl!<6ll)))/2 
Vd-lvli6lD)^vl!<ol!)))/2 
6x - xb-x3
6v vb-V3
93M3M06 - 93M3MO6 3d8<^xl» *6x ^vll) *6v)

799 g3M3^g3M3^^xl»*6x^^vl^*6v
w6î6l*,799O)93M3,g3M3mo6

^7990 fosM3ll//2x,'1'6si8iusi63 M39l^6lic3 P6 o cusd3 mcbi83 68t6 ,5x,
* '6/^IVI^-',614.7/ ^'/2x,'3uM3 V3lo/llos 3b80lM6 3>6 16518.',
* 'M39N61I66 p6'/4x/6l6M6M6>6 psjfl 6356 15606 CU5b3 i5io1li83 '
* '68w',2x,'6^^IV!0v-',614.7/ -^9
6551M39 - 3b8llgSM3/935N3M06) * 1 00.)
W5il6<*,7991 )6551M39

7991 fO5M3ll2x,'k5O3563 56>3lIV3 68r6 ,28x,'k88I^6 - ,614.7,1 x,'0/)9 
W5il6l*,7995)m3bj1 ,m3bj2,m3b8l,5N3b82,mbcj1,5nboj2,mbo8l,mb082, 
* mo6j1 ,mo6j2,mo68l,mo682,m63j1 ,m63j2,m638l,m6382

7995 f055N3ll//2x/03l6l6 l5386ului 66 ÎM695356 '//,l1 0x,4<9/))
0***L3l0UluI U519^IU5ll05 V60t05il05 81 8 f3t3 66 3X3 ox

60 7996 I--1,571
gsgbM - l3l35il^vl!)/kixll))) *l180/pi)

7996 359dl!) - l3735»lbvll)/bxl>))) *l180/pi)
W5iî6l*,8001)

8001 fO55713ll//,1Ox/IM6518it3t63 O1571pului M395165ÎO 6Î51 6l6M651l6!o
* '6O5N657iului t^/5n!'/9x,63l'*'))
Î1 - 1
Î2--4

8101 w5it6l*,8201 )l«,dxl!),I -'1 ,'2)
8201 fo5M3ll/4l2x,>!Xl',^/) - 010.3))

W5îî6l*,6301)ll,dvl»,l-'1,i2)
8301 fo55N3U4l2x,91Vl',i3/) - ',610.3))

BUPT



^N6X3 3
156

8401 sofM3tt4i2x/!-!l'/i4/) -- ,e10.3)) 
ifti2.6q.m)g0 w 8601 
i1 -.2^1 
i2^i2^4
if<i2-m)8101,8101,8501

8501 j2-. m
go w 8101

8601 oommoe
î ^uori6! 'm oooänctttz 6?6^65N61^ !Of^f!65oIoi'

e 3,5, dxii/ si bvlD 86 36t65mm3 5rot!) 8i dtiil) 
7900 k - 2,0092 

fi-195.-3lfcttl!<))*9i/180

12-11 i s^op 1
13-12 ' 0091
14 -13 ' oool
d5ot1 1) - ox(11)'eo8<tl) dvt« i -
dtilll) -dxl11) 'LmM)-bviI1) ^eoLlti)
dep<11) - 8qstlbsolI1) * * 2 dfil« 1) * * 2)
5sol12) - dxll2) *L08lki) ! 5vll2) ^8iolfr)
bfi1I2) -dxl>2) *8inlsi)-dvi>2)*L08lki)
depl>2) -8q5tidsolI2)* "2 > 5filI2)^2) 
ds-ol!3) - bxli3) *co8lfi) 4 dv<13) * 8mlf-) 
dfii>3) - dxl13) *8mlfi)-dvli3) *LO8lti) 
beplI3) - 8q5lldsolI3) * *2 dfil>3)* *2) 
di-oi!4) -dxl!4)*eo8lsi) dvl>4) *8isi<fi) 
df>ll4) - dxiI4)*8mll>)-dvlI4) *co8lfi) 

^7900 dcp<14> - sc,n<dso<14»' *2 bfi<14>« *2» 
wsiî6l*,8000)

8000 fo^m3îl///,16x/Inc1ucri3 M3gsi6rie3 cjm elem.iMsefissuiui ^1)'/
* 1Sx,47<'*'»
i1 -37
>2-41

8100 wsiw<*,8200XI,bmtI>,I--i1,'2>
8200 fosmslt/5i2x,'880i',i2,'> - ,f5.3» 

wsiw<*,8300XI,bfi<»,I - i1 ,i2>
8300 fosMSt<5<2x,'8^I<','2/> -- '.fS 3» 

wsiw<',8400XI,bcp<I),I - i1 ,'2>
8400 fosmsl<5<2x,'8c?<',i2,'> - ',f5.3N

ifli2.6q.M3f)90 to 8600
>1 -i2> 1 
i2-i2^5 
jfli2 ,11^)8100,8100,3500 

8500 i2-sN3f
90 to 8100

8600 eoMiooe
e* * * 6xps68'3 eoploloi ce 3otioo63^3 330953 do5is^6t

BUPT



/^N6X3 3 167

blomeöl -- lbwl37) b^ol38> 4 Ki0l46» bMl47) 4
* di0l55> -l- 6^0156) 4- Ksol64) 4-dwi65))/8
ds0M6(j2 - lbM<38) 4- bwl39) 4- bfol47) 4 6s0l48) 4-
* dsoiS6> -1- dsolS7) 4- dsolbb» 4 bs0l66))/8

e 6xpf68i3 eup!u>ui 86 V3 8O5i6,cjup3 lipsirea vslofilor mcjuolibi, 
e in funeliS ct6 bi0M6cI1,s68p66liv bi0M6d2

wM6<*,800)
800 f0smsl<///,16x/ln<1ucli3 M3gn6lie3 cjin 6>6M. clomsniului lUV 

* 15x,45l'*0>
i1 -1 
i2-5 

810 ^siwi*,820)ll,dxi!),!-'1/'2) 
820 f05M8N/5i2x,'8Xl',i3,') -',15.3)) 

o^>ov,< i .;,
830 f0sM3ti5l2x/8Vl',i3/) - ,f6.3)j 

ws,r6i^840U«,bl!),!
840 fonn3îi5i2x,'8l',i4, ) -',^3.3jj

lf<i2.6q.m)9O ro 860 
i1 -.241 
i2-i2^5
if02-m)810,810,850

850 i2--m
90 10 810

860 eoMinue 
wnl6i*,870)

870 f0sM3ti///,15x,'0n9Munl6 veewsilos 8, 8 f3w c^6
*'3x3 Ox l9^6l'/14x,551'*'N 

i1 -1 
.2-4

880 wsil6l*,890)l«,319^1»,I-i1,i2^
890 foiM3l(/411 x,'/^86^!1',i3,') —',k6.2)/411 x, /^8681 ,i3, )— ,16.2)) 

ifsi2.6q.m)90 10 910
i1 --Î241 
i2-i2^4 
if<i2-m>880,880,900

900 i2--m
90 10 880

910 00N1IN06
wfil6(*,920)bl^0M6cj1 ,bs0M6cj2

920 formE.ISx.'cOI-H IVievIO/14x,14<" >//5x,'V3si3Ms 1: 01 
» 5'*^»<*3s'/Sx,'VssisMS 2: L2',f7.ö,'*kl*!*Ls'//1Sx,
» 'l»-ns. 6e spire eie dodinsi'/15x,'1-cursmu1 Pin dodins'/
* 15x,'Ss-suprslete sclivs e spirei » 
slop
6Nö
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4

o 
o
o***L3louIu! 03mpu!u> M3glielie m seieul ou M3gsiel p6sM3N6M oilmcisio. 
o***^odiul 68l6 s^6OMOg6N, M6>u! f6s0M3gs16tie 6816 s16lis1I3s, 
6***M3gN6tu1 P65N': 68!. 8
e^^*36 c!6t65ssrin2 8. 88 ^rionäZrZ 38ups3 5od>5i^i
6** *81 86 s6ps6?iM3 8p60îsu! V60lOs>!Os 8 8« X 
e

i^e!ucj6 
inolucj6 '19^3^5.fö' 
cüm6N8l0n xl61 ),vi81 ),s<81 ),3>f3l81 ),s1i8),3lf3ll10), 
*v5<82),bxl1 35^kvl135),dl135),oil72^eill72,6),mcl6xl20^ 
*i6l135),j6i135-,i<6l135),sio172,6-,s^>l72,6),rli72),8t135), 
*ps<135),xv<6),vv<6),8vl6),pv16),kixl135),^vl135),^1135), 
*3i9»il135),3igbl135>,bsoi135),bM135),bcpl135>,xogl135), 
*Vegl135),xbgl135),vb9i135),x^1135),v^9l135>,bsxl135),d^1 35), 
*5sxvi6),bsvvl6) 
iM696i*2 cjummv 
s660fc! /wxveooscl/kl

0*********** *^3l6l6 8UPIÎM6M356 
Wsll6l*,1)

1 f0im3l<2x,'dM euf10.5) 
I63c!<*,6>bf0 
^00- 5605 

- .2605 
bm2--. 335605 
)im3 -- .465605 
em1 - .5756-05 
em2 — .28756-09 
em3 - .344566-13 
em4-.571436-04 
irps^pm - 25 
3l<bNM3X-2. 
wiil6i*,5)

8 fosms1<5x,'omsgsp,spspssp,p«^'p,sl"c cu4f10.5 > 
s«sü< * ,6)omsgsp.6psprsp,psmp,skx

6 fosms1<6f10.5)
6P8 — 0.1 600 
OM693 — 0 1853601 
p6ssi —0.3603 
8635 — 0.0025 
80351 -0.16-05
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80352-0.56-08 
80353 -- 2.6-08 
6p8pss^ 10.
0M6g3f1 ^0.523 
0M6g3f2 ^0.523 
iîpssm 100
poM-0.12566376 05 
pi-.3.141593 
"I--7 
06 - 8
tt6lM - 300 
M3di1 --30 
m^5j2 i 02 
snOci - 20

- i 2 i 
snobii 32 
N',o3j2 : 04
,1,0^', 30
mcl3j2 - 31 
dlim3x ^5M/3»<5om3x 
5o - -. 1 2736 4 06 
o1 --.124446-03 
o2-- .27066-06 
o3-.62156-06 
o4---. 6846-09 
o5-- .51 266-06 
06-- .6996 09 
o7--.250346 14 
08-.2646-01 
o9-.4896-05 
51 --.2 
52--.8 
53-1.7 
54--2.
51 - 666 4 03 
52--.1456 4 04 
53- 626 4 04 
54- 2286405 
>4M -- .1456-01 
Nl2)- -12756 01 
N<3>- 11^Ss-01 
sl<4) -1 's 01 
sl<5) - 36 02 
s^<6) - .66-02 
N<7> - .36-02 
rl<8> -. 1 62öo 01 
glksN U -0. 
3>t3li2> - 10
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3lf3li3>-20.
3lf3l<4) - 30. 
3lf3ll5)^40. 
3lf3lt6)^50. 
3>f3li7) ^-60. 
3>f3ll8) -- 70. 
3>f3tl9) ^80. 
3lf3t<10>-90.

mf--36
Mfp1 1
M3f-72 
M3fp1 5 1 
m - nl*no 
nip1 --n! 5 
N0p1 - ne 1 
NP38 - 2^N0p1 
51)3^)81 --i
M3b82 - M3dj2 nep 1 
mdo8l ^mdojl-no 
mbo82 ^mdoj2-ne 
meö8l -mec!j1 >nop1 
mecj82 - moch2 -I- nep 1 
mc^38l -m^ajl-ne 
mc>382 -mcj3j2-no 
siep2-ne^2 
nee-sii-^l^c^nlpl 
ri -siep2*5>lp1 1 
m-nepl 1)
M88-NÎ 1 
nic!8 - ni no 
N88 -- ni^8 1 
N8j - N88 n! 
nci8 - N8j 1 
nom1 - no-1 
n!m1 -nl-1 
inöexO-O 
do 50 i - 1 ,nop1 

50 inc^6x<i)-i 
v^l32)--0.

V^182) ^M35>M6 3jut3t03s6 !a s6^olv3563 8I8t6MU>ui (je 60U3îii 
' * *000800^^e^_k 1^00081^.08

clo 70 jv- 1,nlp1
c!o 70 jl^ - 1 ,no 
j — tjv-1 * NO jN

70 3lf3li)---ätlj^1)
5<N88) -5t18)
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siâ)--ni8)

3!f3l^88)
3ls3lncj8)^3lf3îl10)
3lf3<5l) ^0.
do 80 jv - 1 ,51>
5188pjv - 5188 -»- jv
5id8pjv-5id8-i-jv
5<s188pjv) ^5tijv)
5i5id8s)jv) 5tijv)
Ztt3l5188p,'V) -- 3>t3N' 1 )

80 3lfcll5ld8p,v) 
do 90 i -- 1,51 

- eifeid " o>/ 1 80 
xii) -- 0>) Gliile) 

90 - oi)' 008ie)
wsitei ". î ')0r;o0-;:<' 1. ' 1 1 >

!00 tos5siZtl//724x/Ooo(do5i3tc;io 5iodul«1o5 x/^^nj /23x, 
"32l'")//6x,10i7/j
W5lt6i*,1 1 0)Î5ld6x0,xi5188),lxli),i - 51188,511^8),xi5ld8) 

110 fo55513tl/5x,î2,2x, 1 0if7 9^)
W5it6i^, 1 20>vln88),ivii),i 5iÎ88,5iicl8),vl^cl8) 

120 f0555i3ti9x,10lf7.8j) 
do 1 30 jv 1 ,e!
i8 ljv-1) *5ie > 1 
ld -->8 -i- 51LM1 
5188pjv -- 5188 > jv 
51l^8pjv — 51(j8 -5jv 
W5it6l*,110)jv,xi5i88pjv),lxljki),j^-l8,Ic1),xlsicj8pjv) 

130 w5it6l*,120)vl^L8pjv),ivlj^)8^^>8,Ic1),vl^c>8pjv) 
***I/âO0l_ !^0008!l_08

c!o 150 jv - 1,5il
I<i^0v-1)*5ie
I<I-Ijv-1>*5iep1*2 
do 150 jli^1,5iep1 
î-l<î-I-j^ 
l-I<I>jki 
!j^Ii-5iep1 
18 - i-5ic 
jfljv.sq. 1 )«8 - i-jki 
i6l»-i-1 
j6<!) ^ '8 
ksll) - is-1 
isiij) ^ '-1 
jsiij) -- i 
l<6llj) ^ «8 
ifljtl.516.1)^0 w 140 
iei» ^5i88^jv
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Kell) -ni68-^jv 
lellj) -N88-^jv 

140 ifljb.ne.ncpDgo w 150 
jeli) -N8j-t^jv 
jellj) -n68^jv 
Kellj) -N8j-^jv 

150 eominue 
cjo 160 jli - 1 ,nep1 
l^jl^^lm-nepD 
i - ini no) 
iel!) - n 
jelO --i 

160 kel!)-i-1

Kel!) - 088 l- l«! 
! - 
-el!) - 0 -'

L'^IA6k00f1!l_6 KI0V06!i_08 81 V^LI.^k 0^01 klOO
e** inlesios

6o 170jv-1,nlm1 
ki lj^-1) *0L 
k! -jv*nep1 *2 
do 170 jl^- 1,ne 
> - kj jli 
l^kl-^jb 
neli,1) -l-nep1 
nel',2)-« 
neli,3) - l nep1 
neli,4) - l 1 
nelî,5) -I-ne 
neli,6> -l-ne*2-1 
nnli,1> ->-1 
nnli,2) - i-i^ne-1 
nnli,3)-i^ne 
nnl«,4> - i-^ 1 
nnl«,5> - i-ne-^ 1 

170 nnli,6)-i-ne 
clo 180 j)i^1,ne 
nnljll,5) - ni88 ^jll 

180 nnlj»^,6)--m88-^jli-1 
60 190 jv- 1,nlm1 
>8^ljv-1)*ne^ 1 
j(j^I8-^0L-1 
00l'8,1) --088-^jv 
00li8,2) -088>jv^1 
nnli6,4) - 068 ^jv 

190 N0li6,5)^08j^-jv 
o * * pe fsoMiesS 6e 8U8
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>00

c!o 200 jti — 1
I - m jll 
si6li,1) -j^ 
neli,2) -jb-^nep1 
si6<i,3) -j^i -«-1 
N6li,4) ^0 
N6<i,5) ^0 
^6li,6) -0

-- I-1
1 

si5l<i,3) -jli 
nsiii,4) - i 4- 1 
f^nii,5> -82 
<uiii.6) - 82 
»MlM83, 1 ) - s188 
l-M(M88,2s - s188 1
l^ilViil8,4) - n68

P6l^tsu l^I - 7 is-57>
öo 210 jb - 1,5»e
i - -s- jki
si6<i,11 -m-sicp1
lieli,2) -m-nc
si6l>,3)-m 2*sie-1
sieli,4)-m-3*5iep1 >1
sisli,5)-m-2*nep1
sieli,6) -0

5>sll>,2) -H 1
sisiii,3) - > -«-1
nnii,4) - i-siep1 1
nnli,5) - i-1

rio nnti,6) -82 
nn(49,5) ^nsj 
sisi«56,2)-n-1 
risil56,3)-n-2

P6 fsOMiSsci disl 81M93
do 220 1^1,6
516l^88,i) -0

^20 sinisi88,i) -82 
s16l^88,1) - 1 
s^sll^88,1) -N88 > 1 
s1sll^88,2) - M88 
do 225 jv - 1 ,lil 
l - s^88 > jV

225 1-1,6 
nsli,!) -0

^25 - 82
cjo 230 jv-1,">

BUPT



I-088-^jv
) - 2*jv*00p1 ->1

"6li,2> - <2*jv-1 )*nep1 1
neii,3) -2*ljv-1)*nep1 4 1

00<i,2>-ljv-1)*5ie-^1
nn<i,3) - ljv-2) *00 1

î30 00<i,4)^j-1
00<66,3) -0188
00l08j,1) -0

60 240 t - 1 ,50
I - I6l1)
j^jslD
!<

»40 8ll) - lxli) *lvl>)vl><N xi><)
w6wi *,245)

»45 f0sM3tl//20x,'30p53f6t6l6 6l65060î6lO5 sm2!'/1 9x,3 1 l'*')/) 
w6r6<*,246)6,8ll),I -1 ,m)

»46 fosM3îl5l1 x,'3',i3,' - ',68.2,1 x))

clo 250 1-1,mf
»50 psll)-p6^i

clo 260 1-mfp1,m3f
»60 p^l»--1.

c!o 265 ! -M3fp1 ,m
»65 psll)-p6ssip

clo 270 i-1,n
»70 vM>)-0.

vlim3x -bnm3x*li112)-Nl4))/p6s0
* * 1s 8UP53f3l3 MZgNbWlui p6sM3s16M

V»it69)-V»im3x
clo 280 I-25,32
3-3lf3<i)*pi/180

»80 v^li)-vkim3x*ev8l3)
* * m MtsSklSf

V^il68) -v^m3X*<l-rl2) Nl3))/lsîl2)-stl4))
6o 290 i-17,24
3 -3lf3il)*pi/160

»90 vbli)-vbl68)*e08l3)
* * 151 M3g06tu! P65M306M

018 - 25
016-32
60 300 ü-1,3
ji — 69 ü
1i - 4 ii
v^O«) - vkiM3x*s11!i)/5r14)
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M8 —M8-^NO 
mcl — mcl -l- ne 
clo 300 ><i-m8,mcl 
3^3>f3ll<i)*pi/180 

300 vtillci) - vtilji) *co8l3) 
e***V^l_0M V^XlU 8i 86VlU 

clo 303 I -1 ,m3f 
bcxM^0.

303 dcvl»-0.
clo 3O4 ! -m,^f' 1
bcxll) ^5c0/3l<x 

304 dsvO)-dM 
o** Ooceetie dcxll) pt elementele eclieeente exei ov,oncle 8-3o 
0 <^v»N8ic>e« ci i x, > >»ii <i > ««On5 ii» «^Oi »ci!3 ^MHZNLti^oiH

e* z>ecmenent3 IVlpn - 0) 
clo 305 1^73,127,18 

305 ocxli) - 0.

clo 307 i 1 ,nec 
- 307 tlli)--0.

0 tecmenii lideci 8int nenoli ousnoi pt. eeci3tiile noclociioc clin Oi39net 
e 830 clo l3 80ps3f3t3 30681013 
e M3k3c3 M39N6toloi,m39N6ti^3nle 8l^x 81 MV -0
0** nocloci inteno3se M39sn^o!ui eo 6 elemente veemelnoclocile 33 48) 

clo 442 i--33,48
441 l--1,6

iv - nnli,» 
lv - neli,l) 
xvll) -xiiv) 
VvM ^vliv) 
bcxvl» -dcxilv) 

441 bcvvi!)-bcvllv)
Illi» -0.5*lbcxvM*lvvt6)-vv11»»-I- bcvvil >*lxvl1 )-xvl6))) 
clo 442 l-2,6

442 Illi) - Illi) -1-0.5* lbcxvll) * lV"ll-1 ) vvl») 
*dcvv<»*lxvll)-xvll-1)))

e** noclcici imecio3se M39neto!oi eo 5 elemente vecin6-no6oniel49-56) 
(jo 444 i — 49,56 
clo 443 l--1,5 
iv -nnli,l) 
lv - neli,l> 
xv<» ^-xliv) 
Vvl» V<>v) 
dcxvll) - dcxllv)

443 dcvvlD^dcvllv)
E^o.5*ldcxvl1)*lvvi5)-vvl1))^bl^v11)*lxvl1)-x^ 
clo 444 l - 2,5

444 illi)--Illi) ^0.5*ldcxvll)*<^
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*bsvvil)*lxvM-xvl«-1M
e** l3 8ups3fsw de 86p3s3ii6 M39O6î-mis6fi6^oododIel25-32)

(jo 447 25,32
do 445 j - 1,4
iv-sioli,j)
xvlj) -xliv)

445 vvlj)-vi'v)
do 446 1-2,4
1v-oeli,l)
dsxvi!) -5^ x 7-.^

446 dsvviD - » )
447 dl4 -0.5*i5cxvl2) *i'/vl1) vvl?)) ' Oxv42oxvi 14

*k5xvl3) v^l3j) ^svvi3)'tx^i3> xvl2j)
v^4» v, <44 s 3, vv30 '7^ 0

0' " P6 3X3 O-/ 4lO 0)390et'00dusltei69 / 7>
til69) -0.5 ' n- -73^ O'/(7O> vk?5^ - '3^ xi.0»4
do 450 ! - 70
do 448 j - 1,4
iv - ooli,j)
xvlj) - xliv)

448 vvij) - /iiv)
c,o 449 1-1,3
1v - N6li,0
dsxvl^ - dsxllv)

449 bravii) b^vllv)
450 tll') ^0.5 Odsxvil) *lvvl1 ) vvl2)) -«- di-vvl 1) Oxvl2) xvl1)) -«- 

"d5xvl2) *lvvl2) vvl3N 4di-vvi^) "lxvl3) xvl2)j 
*bi-xvl3)*lvvl30vvl4)) 4d5vvl3)*lxvl4) xvi3)N 
W5iîoi*,451 )ii4li>0i " 1 ,^6(4

451 f0^Zrl//35x/4l_l1)'/34x,7l"4//5s1x/ 00,!2/ '^9 34
>'5)3(1 i 0 >

0***00^^101^^111 ^00^11100«
0** slOduOl Mt6^>03^6 ou 6 6l6M6s^î6 V60M0

itp^sp - 1
309 irpss-1
310 do 340 i-1,48

do 320 1-1,6
IV - ool>,I)
1v - 06<i,4
xvi» -xiiv)
Vvl» - Vl>v)
pv<1)-p6M*p^Iv)

320 8V«)-8<Iv) 
Li1i)-ttvvl6)-vv<1))**2^lxvl1)-xvl6))**2)*pvl1)/14*8vi1)) 
do 330 I-2,6

330 cili) - cili) 1 llv^O ) vv<l)) * *2 -»- <xvll)-xvll-1)) * *2) 
**pvll)/l4*8vlD)
cilli, 1) - llvvl6)-vvl1» *<Vl')-Vvl6)) 4 lxvll )-xvl6)) *lxvl6»-xl>)))*
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*PvM/<4*svM)-^<<vvN)-vv<2»*lvv<2)-vli))*lxv<2)-xv<1))*
*lx<i)-xv<2)>) *pv<2)/l4*8v<2))
cilli,6)-«vv<5)-vv<6»*<v<i)vv<5))-1-<xv<6)-xv<5))»<xv<5)-x<i)))'  
*pvl6)/<4*8vl6)) -> llvv<6)-Wi1)>*<vvI1)-v<i» <xv<1)-xvl6))* 
*lxli)-xvl1)))*pv<1)/l4»8v<1)) 
cio 340 1-2,5 
k-1-1

340 cil<i,1) - ll^vsk)-^v<1))'<v<i) ^vlk)) -i- lxvlD-xvlk)) 'lxvl><)-x<i))) 
"pvM/t4*svM 4-llvv!» v"?!N'<vv!!' -
' lxv<j)-xv<») ^<xli)-xvlj>)j 'flv<j)/<4*svij!)

c*' oocioci imscioocs co 5 slsmsols vscinc
clo 370 i-49,56
c!o 350 ! - 1 5
>v - ooü,I> 
iv - os<i.!) 
xv<!) - xl>v)

pvl» -pscO*pc<iv)
350 8vM-8<Iv>

cili) - «vv<5)vv<1» * "2 <xvM-xv<5>> "2>*pv<1 >/<4*8vM)
clo 360 1-2,5

360 cili» - cili) <<vv<>-1 ) vv<») "2 -i- <xv<l)-xv<1-1)) ^2) 
'*pvl1)/<4»8V<I))
cilli, 1) <<vv<5) vv< 1)) 'lv<i) VV<5)) <xv<1) xvlS)) ^jxvl5)-x<i))) 
*'pvM/<4*8vN)> llvvl1)-vvl2»*<vvl2)-vli)) ^<xv<2)-xv<1))* 
*<xli)-xv<2))) *pvl2)/l4*8v<2))
cil<i,5) - <<vv<4)-vv<5» »<vli) vv<4)) lxv<5)-xv<4))»lxv<4)-xli))) 
"pv<5)/<4*8v<5)) -I- <<vv<5) vv<1))*<vv<1)-v<i)) <xv<1) xvl5))* 
»<x<i)-xv<1)))*pv<1)/<4*8vl1)) 
ci1l>,6) -0. 
clo 370 1-2,4 
k-1-1 
j-1-,-1

370 Lilli,1) - llVvllO-vvlM-lvM-VvM) <xvli)-xv<>c)) ><xvM-x<iM 
"pv<i)/<4"svl») llVvlD-Vvljii'iVvl^ Vli)) î 
'<xv<j)-xv<l))*<x<i)-xv<j)))*pv<j)/<4*8v<j))

o» » nocluri ps fromiscs cis 8us 8i kcontiscs clio 8tings
clo 420 i 0138,N8j
ifli.sq.ci8s)g0 io 420
6o 390 «--1,4 
iv-nnli,l) 
ifl> sci.4)go io 380 
<v-ns<i,I)

380 xvll)-x<iv)
Vvll) - vliv)
if<1.sc,.4)go w 390
pv<1)-p«r0*pcl>v)
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8V<I) -8ilv)
390 comiouo 

ci<i>-0.
do 400 I--1,3

400 ciii) - cili) -I- llvvlD-vvli -t-1)) * *2 lxvl« 1 )-xvlD) * *2) *pvl»/l4* 
*8vl»)
cilti.1)--«vv<1>vv<2»*<vv<2>-v<'»^<xv<2>-xv<1»*<x<i>-xv<2>» 
**pvl1)/<4*sv<1))
e"<i,4> «vv<3>vv<4»*<v<i>Vv<3» <xvi4>-xvl3»*<xv<3>-x<i»> 
"*pv<31/<4»8v<3»
clo 410 2,3
k -!-1
i-I 1-1

410 oiNi,>) " I!vvil<>-vv<!>>^lxv>!> xv>k>>'
*<xv<k>-x<iN> ^pv<t<)/<4 *8v<k)> -n Uvvtl> vv<i>> 1-
'<xvlj>-x^<i>) ^<x<i> xvii>>> 'pv<l»/i4^8vly>
cil<i,5> -0

- 0.
420 cooliouc
c* * oociuii cle coli loum3i viilo88) 6816 O6ou!)

PVl1)-P650*pll1)
ei<N88) - llvll188 -I- 1 )-vtMS8)) * *2 lxloi88)-xlo88 1)) ^*2) *pvl 1)/
*l4*8lD)
ciilO88,1) - Uvi"88 -«- 1 ) vl^I88N > lxls1I88^
*xl5>88-^ 1))*<Xiri88>X^i88)))*pvi1 )/14*8i1 ))
eilil188,2) -- ltvll^88 1 ) *lvil^88j-vl^38 1lxls1I88j-
*xiN88 -I- 1)) *ixlN88 -1- 1 )-xl^88))) *pvl 1 )/i4*8l 1)) 
clo 430 1-3,6

430 eill^88,l)-0.
0k kLU^IlI

116s -1
460 8^-0.

c!o 480 i -1 ,n6e
8cvb - 0.
do 470 1-1,6

470 8evti - 8evki-ei1li,I)
vb0-ttlli>"cvb)/eili)
clvki - v1i0-v1iii)
8c1 -8d->-3d8<c1v^)

480 vlili)-vkili)-t-om6g3*c1v1i 
ifi8c!-6p8)630,530,490

490 !fiit65-it6im)500,510,510
500 it6f->165^-1

go 10 460
5iO ^Vsitol *,52O/itoslu,8^
520 fosM3tl//2Ox,'^u LOOV6^g6 io it6sM- ',i3,1x/it6sN'i',4x,

*'8V-',611.4/20x/8i8l6M0l cu 060U008cul6l6 Vklii) ou 6816 coov. ) 

8top
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530 oootiocio
wotos*,540>,tpcs,itoc,8ö

540 tocm3t<//1 Ox/ll'^l^^ —',i3,2x/<oc. iîesJîii po cu^ds 6114))'
*/10X/H66 - V»3,2x,'iwi-9tli'/10x/8v - ',e11.4) 

)***0/^0Ul_H I^D0LII5I 
)** esleu! 141»

clo 550 I -1 ,m
bi^vlj6l»)-vtl<6ll))
bj^vl><6ll))-v<>6l»)
dk vl'6ll))-vi!6l!))
ooi -x<1<6ll))-x1j6li))
ooj - xiiol!))-xi!<6ll))
ook - xij6ll))-xli6i»)
nlfz? -5i*v5iioiIN 4- 5i*v5ii6i>)) 4- kk *v5(l<ol1))
3lt33 - ooi*v51i6l>)) 4- ooj^ v^ljell)) > ook v^lkell))
5x1» --3lf32/12*8l»)

550 5v1»--ä3/12*8»))
oâci! 81»
8ctpss^ -0.
clo 672 1-1,m3t

^** pootso fio^
if»-mf)600,600,670

600 511)-8c,ct15x1I)**2 4-5v1»**2)
if151».«6.51)9o to 610

l6.^2)go to 620
isMlI).l6.li3)go to 630
if<kill).l6 li4)go to 640
go to 650

610 dl-e1 *t>1»4^2*<lM**2)
90 to 660

620 51-01 *50)-^o2*l5l1)**2)>o3*U5l,)-51)**2)4^4^
90 to 660

630 bl-o1*5H)4^2*15lI)**2)>o3*tt51D-51)**2^
*o5*l<5M-52>**2) 4- e6*l15lI)-52)**3) 4-o7*ll5l»-52)**4)
90 to 660

640 bl-b3 4^8*<l5l1)-53)**11^
90 to 660

650 bI-d4-^o9*l5ll)-54)
660 pcs-dl/l51l)*peM)

5xl»-p6s0*p^*5xl!)
bvl» ^P6s0*p^*5vll)
8clpsf - 8c1p" 4^ 3d8ip^-p^l))
if1dl-52)665,666,666

665 pil» -p^l) ^omo93f1
90 lo 672

666 pslD -- pcll) 4- om693t2
90 to 672

e** io iotsofiss

BUPT



4 17c

670
bx<!>-peM*bxll)
dv<I) ^P6s0*^v<»

672 btl)^8qnlbxi»**2-t-dvll)**2) 
ifl8dp^-6p8pf0677,677,673

673 if<i1pff-itpfsm)674,675,675
674 itpfs - itptt 1

wdt6i*,67400)8dptt
67400 fofM3ti10x/8V^88-,614.7) 

go to 310
675 v/vtit6<*,676)itps^8dpss
676 fosM3t<//20x,'^0 «1^8^ - ,i3,2x/«ie8/X1'I«',

*4x/8v^^-',6l1.4/20x/^U k87k f'k 00^8/< 05 '

go to 770
677 wsit6l*,678)itpl'so,itp5s,8doi s
678 fo"N3t(//10x,'i7tî

*10x/lI^^-',i3,2x/ll5^^O5,10x/8O^8«-',51 1.4)
0 * io M3gO6tul p6tM3O6Ot

8dpsfp -0.
do /00 I -mslp 1 ,s0
till)8g5lllE * *2-^vii) * *2)
ifltid).!6.^m1) go to 685
ifMl».le.bm2) go to 686
iftdl».t6.dm3) go to 687
go to 688

685 dl-dt0om1 *di»
go to 689

686 bI-bMom1 *^<I)-om2*iMiI)-^m1 )**2)
go to 689

687 bl-brO-cmI *^<l)-em2*U^<I) 4im1)"2)-
*em3*llbM-lim2)**3)
go to 689

688 b,--em4*Mo0-lE
689 p55p - t3b8<bl-ds0))/tp6f0*til»)

bxM -p6t0*p"p*^xll) dtxi» 
dvi» potO*p"p*^vl» bi^vli) 
8dpssp 8dpssp sd8tpssp-p5lt)) 
ptil)--psll) -^OM6g3P*<P^P Psl!)) 
dll) - 8gstldxl» * * 2 dvl!) * 2)

700 eootiooo
.1 - 1
,2-4

701 >,v5it6l^702)l!,dsxi!),7)
702 fosM3tl/4l2x,'8KXi',i9, ) ,t5.3))

wöt6l*,703)lI,dtV<0,>^'1^»
703 fosmotl4l2x,'MVl',i3,') ,k5.3))

jfl,2.6g.m) go to 706
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>1 -i2-^1
Î2-Î2-I-4
ifli2-m)701,701,705

705 i2-m
go Io 701

706 eoMmue
ifl8dp^p-6p8pssp)750,750,710

710 iflttp^p-i1psspm)720,730,730
720 wM6l*,725)8dpsss),itp5sp
725 fosM3lsl0x 7

irpss^p itpssp > !
90 Io 309

730 wM6l*,740)itl)ssf),8df)l-ssi
^40 fo^n^^îi//7v ^1,1 - ' i3 ?x 'ises.^rii /

^2x/8L)5885 -',e! 1 4/2x/^u 68to 000VÜl-g00t3 P6 005^3 de'
*, d6M3gO6tt^3s69
go to 770

750 wMtzl 750)'0'sl0. > «0^0
760 sosM3tl//20x/^08l_6^^ 6815 86205V^1-^'/19X,251'*')

*////10x,'l18888-0i3,2x/it6s3tii 1p6 L0sd3 de d6M3g06tir3se)'
*/10x,'80^f15-06l1 4)

770 wsiwl*,780)
780 fo^M3l<//22x/?6sM63di!it3ti!6 56l3tIV6 881!)'/

*21x,331'*0)
wrilel*,790)1!,p0»0-1,m)

790 fosM3l1413x,'881',i3,') - ,t6.2))
OP6Ol4,fil6 - ps1l).tXl',8t3tO8 -- O6W)

o***1^8!lEK ^6^16110^ 56 0 0088/^ E1-II8K 6/^^ 1V68I5I0^8 0/^6006 !-«) 
e** PONÎOO63 3-d

g3M3M0d ^0.
93M3-0.
öo 792 !--m3bj1,m3bj2,sip38
X3 - lxOel») x<!<6lI)>)/2
VS - IvOsll)) vl!<6lI»)/2
xb - lxtiel») 1 x1j6(»))/2
Vd - IvOsil)) v!j6l»))/2 
c!x --xb-x3
clv - Vd-V3
g3M3M0d — 93M3Mod -l-3t)8(^x(!)*clx !^v!!) *k1v)

792 g3M3-93M3l^xi»*dx^^vlO*^V
c!o 793 «--sii3d8l ,m3d82,op38
X3 - IxIjelD) xl!<6ll)))/2

-- (vljsll)) v1^6l!)))/2 
xk--1xli6ll)) -«-x1j6l!)))/2 
Vd - 1v1'6lD) vl!6<!)))/2 
dx - xb-x3
dv - Vd-V3
93M3Oiod — 9SOi3Oioe! 3^>8(!^x11) dx I^vl!) ^v)
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793 9SM3 — 9SM3tixs!) *dxlivO *dv
0** P0MUN63 d-e

cjo 794 I - mbejl,mbej2 
x3^lxli6l!j)-^-xlI<6lI)))/2 
VS^ivlieil^ ^ vik6l!N)/2

Vd^lvljellN vlkelIW/2 
dx xd-x3 
dv^ V^vs
^7N3M0d o^m^mod -l- 3b8<5xlN

- l- iixi!) 1 dx »- ii-/d- '
do 795 ! - m'oo8l,mdL83
XÄ - lxiîbl!)) xlk6l!)))/2
VS ivlioU)) r vr!<oi!)-)/2
x5 ixliüi!)) i xljLl!)))/2
Vd-lvl'6l«)Hvlj6l»N/2 
dx - xk-XZ

93M3M0d g3M3M0d 3b8l5xd) *dx dvd) *dvj 
795 93M3^93M3-^^xd)*dx^^vll^dv

c** postiun63 o-d
do 796 ! medjl ,modj2,op38
x3-lxl.6l»Hxlj6l«)))/2
V3^lvi'6i»Hvlj6l«)^/2 
xd txjioll)) -i xit<6li)))/2 
Vd-ivl'6l!)^vl»<6ll)N/2 
clx -xd-x3

- Vd-Vc>
93M3MOL! 93M3M0d -«- 3d8l^xi» *c!x 5v1>) *c!v>

796 93M3^93M3 ^xM*6x^bvl»*^v
c!o 797 !-mccl8l,me682,^p38
X3 - lxlisit)- xij6l!)))/2
VS lvl'olD) vij6i^))/2
xd - lxljslD) xll<6l!)))/2
Vd - lvljell^ vll<6ll))j/2
dx - xd-x3
clV - vd-V3
93M3M0d 93M3M0c! -t- 3d8<5xl!) *cjx -«- 5vM *t1v)

797 g3M3 - 93M3 k^xl!) *6x k)vi!) *^V
o** POstlUk^S (j-3

do 798 I--md3j1,md3j2
X3 - lxijei») -«- xllceM))/2
VS - (vljel!)) vlk6lD))/2 
xd-lxli6lI))^xlI<6lI)))/2
Vd - <V<>6lD) vl><6iI)))/2
dx -xd-x3 
dv - vd-vs
93M3M0d 93M3Mod 3b8<lixM *dx > ^vlD *c^V>
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798 93013-g3M3^bxlI)*cjx^bvl>>*clv 
clo 799 I^mcl38l,mcl382 
x3-ixli6lI))-^xlj6<It))/2 
VS-<V<>6l»)-^v06lIN)/2 
xb-<xlielM-^xll<6lIW/2

clx-xb-xs 
c! v vd-vs 
93013010c! 93013010c! 3d8<lixil) *c!x 4- !iv!» *c!v) 

799 g3M3-g3M3-«-^xsN*f1x
WÖ16 l *, 799O) g 30. , 9 350 31 s!

7990 f05M3lt//2x,'1'608i0063 0139061103 pe o ccicd3 ioe!ii83 6816 ',5x, 
*'6/^!V>^ -',e14.7,' -^'/2x,'80013 V3!oo!os 3d8o!ole 3!e Ieo8.', 
*'m39oetiee pe'/4x,'elementele poo eem tceee cocb3 ioelii83 ' 
*'68le',2x,'6^lVl^!Vl00-',e14.7,' -V) 
ecclM39 - 3b8<l93M3/93M3mocl) * 100.) 
wolet*,7991 )e^îm39

7991 f0sM3t(2x,'^»ü^.^3 5el3tîv3 e^te'^Zx/kl^^k^I/^O -',e14.7,1 
wölei*,7995)oi3dj1 ,M3bj2,m3b8l,M3d82,mbej1 ,mbcj2,mdo8l,mbo82, 

, *meclj1 ,meclj2,mecl8l,mecl82,mcl3j1 ,mcl3j2,mc!38l,m^382
7995 focm3l<//2x,'v3l6l6 lc386olui c^e 1016953^6://,110x,4i9/))

VkLI08II_08 8I 8 08 /^X/^ 0X
clo 7996 I^1,m
3c9»iil> - (3î3O^v<I>/kixtI)))*i180/pi)

7996 3s9b<»--lawolbvM/dxlM^ 
wmel*,8001)

8001 fOsM3lt//,10x, >01608113163 oimpuiui M39061I6 clio 6l6M60l6>6 
*'cl0M60ic«1ui l^/m1'/9x,63l'*')) 
i1 -1
Î2--4

8101 wol6i*,8201 )iI^xM,I -11 ,'2)
8201 focm3l(/4l2x,»X<',i3,') - ,610.3)) 

wol6l*,8301 )l>^vl»,I - '1 ,'2)
8301 focm3ll4l2x,'NV1',i3,') - ',610.3)) 

wol6l*,8401 )1I,^lI),I - '1 ,'2)
8401 focm3l<412x,»i',i4,') - ,610.3» 

ifli2.6q.m)9O 10 8601 
i1 -.2-^1 
i2-i2-^4 
ifli2-m>8101,8101,8501

8501 i2-m 
go 10 8101

8601 00011006
OP6O(5,fil6 -- ^ll).1x1',8l3w8 - 'O6W')
WÖ1615,86020)

86020 focm3lt/4x,'Iol6O8il3l63 63MpuIui M3906lie dio 6>6m. clomooîului' 
*,'l^/ml'/3x,58<*')/)
Î1 -1
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î2-4
86010 w6wt5,86011)<I,6x<I),1^i1,j2)
86011 fosmsX/4<2x,'I-1X',i3,' - ,18.0)) 

wril6<5,86012XI,6v<I),1 -11 ,12)
86012 fosmsî14<2x, ^V',13,' -- ,f8.0» 

wsil6<5,86013XI,6<1),1 - i1 ,12)
86013 fosM3l<4<2x,14,' -- ,18.0»

is<i2.sq.m>go w 86015 
N -12-8 1 
12-12^4
if<i2-m)86010,86010,86014

86014 12-m
go îo 86010

8601 6 ><-
e"'L/vi_cui.n i^ooLiik 161 cooxoo^/xiL 1^188^168:
c clin 5x6) 8i kvw 86 X6t6smins 580«) 81 566)

60 7900 k - 2,66p2
6-195, -sllskllc)) ^pi/180
11 -35l-I<
12-11 ^ncp1
13-12
I4-I3-1-ncp1
5lo61) - 5x6 1 > »cosIM 5v61) 'sin,6) 
5661 > - 5x61) *8in«6)-5v61)*co8<6) 
5cp61) - 8qsX5s»61 ) * *2 5661) * ' 2) 
bso<!2> ^bx<I2>*c:o8<6) ^bv<12>*8M<6> 
56<I2> 5x112» *8in<6>-6v<12> »co8<6> 
5cp1121 - 8qn<5so<12> * *2 56<I2>' *2» 
5so«I3> --5x<!3> *co8<6) 5v«3> *8M<6> 
56113) - 5x«3) *sin«M-5vH3) *cv8<6) 
5cp«3) 8c,s1<5sO<I3) "2 56«3) * *2) 
5rot!4) -- 5x<14) *cv8<6) 5vt<4) *sin<6) 
56<I4) -5x114) *8int6)-5v«4) *cv8<6)

7900 5cp114) -8c,ttI5w<I4)**2-8 56(14)«*2) 
w6ls1*,8000)

8000 formsl1///,16x/1nl1umis msgnelics 5in 8l8m.inrrs6ssu<ui III / 
*15x,47I'-)>
i1 -37 
i2-41

8100 wnwl*,8200)6,5soM,I-i1,12)
8200 fc>sM3r</5<2x,'8801',i2,') - ,f5.3))

w6w<*,8300X1,56«),1-11,12)
8300 fosmsl<5<2x, 88II',12,')-'X5.3)) 

Ewi»,8200X1,6^lX1),1 -11,121 
8400 fosM3l<5!2x,'öL8<',i2,') - ',15,36 

if<12.sq.m3f)<iu lo 8600 
11 -12^1 
12-12 >5
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i1<i2-msf)8100,8100,8500
8500 i2 -mgf

go io 8100
8600 continue
c***6XP888I^ co?I_Ol.OI ce ^ciio^^ 7X3088^ 8081^181 

biomscl 1 <bro<37) -»- bso<38) 4 bio146) -l- dro<47) 4 
*bmi55) -l- bml56> -1 bm<64> -i- Mo<65»/8 
bmm8l12 <dml38) -l- Mol39> -l- bio<47) bso<48) -l- 
*Mol56) -l- bm<57> 1- Mo<65) bfo<66»/8
wMs<*,800>

800 fonnsll///, I 6x,'lncluctis msgsp^llcs clin slsni. clomeniului 
*15x,45I""»
i1 ^1
i2 ^4

810 wMM*,820)0,bxl»,I-i1,i2)
820 fOsM3O/4I2x,'8X1',i3,') - ',16.3)) 

wMM *,830)0,kvO),> '1,'?)
830 1ofM3t<4<2x.'8Vl',i3,') - ',f6 3c>

wMs<*,840)0,60),I-i1,i2)
840 fosM3l<4<2x,'8<',i4,') - ,16.3»

ifO2.sq mlgo ko 860 
i1 ^i24l 
i2-i2^4
jf02-m)81O,810,850

850 i2 -ni
go io 810

860 cominus
opsnl6,fOs - '80).lxi',8wlu8 - nsw ) 
wnts16,87020)

87020 fmmml10x,'IncIuctis msgnslics clin slsm. Oomsniului l^)', 
*/9x,45l'*')/)
i1 -1 
i2-4

87010 wMsl6,87011 )O,dxO),> - '1 ,'2>
87011 formM</4<3x,'8X',i3,' - ,17.4» 

wnwl6,87012)0,bvl»,I -'102)
8701 2 fonnM<413x,'8V',i3,' - ,17.4)) 

wMs<6,87013)0,b0),1 - i1 ,'2)
87013 koimst<4<3x,'8',i4,'-',f7.4)) 

0<i2.sq.m)go io 87015
i1 -.2-11 
i2-i2^4 
002-ni)87010,87010,87014 

87014 i2^m
go 10 87010

87015 coMinus
wMs<*,870)

870 foiM3l<///,15x,'0ngliiunl6 vsclonloi 14 s. 8 lsls 6s
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*'sxs Ox lg^6l'/14x,55<'*'»
i1 ^1
Î2--4

880 wfiw<*,890U>,Ssgli<D,I^i1,j2),lI,gfgb<I),I^i1,i2>
890 fosmsr</4<1 x,'^6^<',,3/> -- ,f6.2>/4,1x,'/X868<',i3/> - ,f6.2»

if<i2.eq.m)go w 910
i1 ^>2-^1
i2--i2^4
ifi>2-m)880,880,900

90^ >?-m

910 eoMmue
^V5it6l*,920)5c0mecl1 ,dsomecl2

220 > 8x,'00 ^8vlU'/1 4x,1 40 "')//5x,'V3u^!ü3 1:01--',
*f7.5,'*^I 0*83'/5x,'V3si30l3 2: 02 ',f7.5,'*l *83'//1 5x,
*'^I-os. cle 8pis6 3>e bodîoei/15x,'l-ccis6oml clio dobie3'/
*1 5x,'03-8Ups3f3l3 3(NIV3 3 8PIsei)

o" ^01 000800!X!.^8008 00'000202 3! V!23"^"_02 V80I02I208 8 8! 0!
clo 930 I -1 ,m
xeg<I) - lxlielD) xljel») xll<ell)))/3
Vegi») - lv<'6<!» 4- vljell)» 4- v^6lI>N/3
xdgli) -- xegl» 4 803d*bxlI)
Vdgl» - vogtl) 4 803d*dvl»

930 eoMicme
cjo 940 I-- 1,mk
xi^gll) - xegll) > 8c3ti1 *^xl!)
vtigl!) - vogil) -^803li1

940 eoMmue
clo 950 l - Imf1 ),m3k
xligl» - xegll) 803ti2*^xi!)
Vkigl!) -- vegli) 8e3ti2*tiv<»

950 eoMinue
clo 955 l -M3fp1 ,m
xligll) - xogi» 8e3li3*lixil)
V^gl» - vegl» 803^3*^vll)

955 eoMioue
c8--16.25*0.001
c2--12.75*0.001
c3--11. *0.001

e cl680liicl6i'6 f6s638îs3 pl gs3f>e vecwOi 8
clommv -- 86îvicleomocl6l^vs68l 6colo0
esll 86lvi6wpos1t70,0,530,460)
clummv c6et3Ng1el§9bo^6f,0,0,460,460)
clummv — S6îwînclow1.1cu6.,0.,0.,s8,c8)

e Ic383ce clomeoiu pî gcakic veolosi 8
clummv — ellip86 w1^gboccl6f,-c8,-c8,c8,s8)
clummv — ellip86 wt^gboccl6f,-c2,-s2,c2,c2)
clcimmv — eilip86 w(§9^occl6s,-c3,-53,c3,s3)
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e 1538356 veelon 8 din elemeMele finite ele domeniului 
w5He<*,960>

960 fo5M3ll50x/8peol5ul 8 )
do i- 1,m
ee!l eimpixeg<i),vc9li),xdgii),vbgli))
end do
dummv - setvideomodel^defeuitmode)

o d68oflide56 fe5638l53 pt gsefie veoton kd
dummv - 86lvideomode^v568l 6oolo0
O3Ü 86tvie>/vf>o5fl70 0,530,460>
dummv - seol3^1(!i59d0ldes,0,0,4^
dummv - 86twind0Wl t5U6.,0.,0.,58,58)

o 1538356 domeniu f)l gsJfic veoto5i fd
dummv - 6!lio86^löodosdes,-s8.-s8.s8s8^
dummv - 6llip8e v/l^9dosde5,-52,-52,52,52^
dummv-6llip86wl^9d0sdes,-s3,-s3,s3,s3)

e U383s6 V6O105Î !d diu desnenteie finite 3!tz domeniului
nMel*,970-

970 fo5M3ll/5Ox/8psot5u! !d0
doi -1 ,m
O3l! eimpixe9id,V0ds'^
end do
dummv - eetvideomodel -deteultmode)
8top
end

8udsou1ine eimplx,v,x1 ,v1)
inelude "f9s3p^.fd"
int696s*2 dummv
seeord /wxveoosd/l<1
d3ts fe/1./

o x,v - eoordonsts online
O X1 ,V1 - OOO5dON3t3 visf
e fe - ssetof de 80353

03Ü movelo^w1x,v,l<^
xi -x1 *fe

-- v1 *fe
dummvlinero wlx 1,v1)

end
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