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Siataaolo fillo*  in car*  intervin ciapud magnetlco no intil- 
uoao in oele aai diWeree do&onli ale nouniGii*  tedornancoio acottora 
lint iufluen^uto dli'OGt ^.e iMtooo&hvtea $i reporti^ia apu^iald a ci^o- 
pului uagnotic $1 c^ ur^mro probit^ure legate no producerea unor cim- 
pnd aagnotico puaemloo ^1 on o auunlta leparti^ie tine no ^^re im- 
poman^A ?o do actualitutJw

Jo roaaroA do aaoaenta ca ilind ^orou acwuula probieaa econo^i—
oitu^Li alLtc-*elur  lialco rwolliate, a leproioct&di color eonatunto, 
a introduced! uacr tonaolo^lr no! oart sa perurtd uepa^rr-a li.it^l i 
de perioraancA la ear*  o-a apnna in anlta doaomi, &eMn active dintoa 
Cole aai prQEu.;ncooro oicrA m acu-i,, teuo lo^vr^eu tounicii iri^tl^a 
(cdogouia) o& itui alut foauaonuL un .racunuuc^e r9$L&)2o,^?,>2, 
5b,6^cbb^ll^] a oar^ pemlte pdutre uitolojub^iuciea unor clcpuri 
angnetloo putomlce, Aapoaioil do utzea idn djloace conveuCit-nare; 
ra^ucerea -u^EtaaciulA a *̂b^iAto*.vr  ^,4. rc^nworca ctueam—
lar no ouor^e oi orveterca launaueuteiur mat^iuciiror in c^re se 
aplr^a^

^roioG^^rea uceutor 6A3tet..<*  mice, aj.e c tror redoiTaan^e de- 
^ird Irrcct io dvelul do re^^rti^ia apati^la a c*c.pnl^  ^^uetre, 
impuno dezvoitarea si pe&u.^c^laa^j.^u c.ett^elo^ epical al ciapulur 
ita^etiow -o reaaroa Ln aco&t aona utilltute^ ueEVolterl^. ^e-o^s 
analitico Qare pemit punerwa m evlcec^ii a Todalui in care difo-Hl 
^.arj-etrl luflujn^eaaa ,e-^vr^an;ej.w aisAnioror respocwive, ^rocun 
a U—pa *ajto\*o  nun^alca c^ro pp&—oHlw^tct*  rwaolv^rli &pi eonp^c^
to a ^roaloaei uo Gie^p in caaud caapllcato^

?oaa do & octorat olaborotd ao iaaodo pe Unia preoc^^rilor
prlvlnc dezvolt^rju unor aato^o de cj^cal ai crnp^ic,a L^^o.tc, apd— 
caHie innooaobi in o^zul aistj^lei cdv^^aic^ tap*uconduGtoazea  
&n cadrul ei ao ntn^reae atunlerea $i ^odoctrocaroa uttor ^ehouo -e
oarcul al clapnlni aagnotiG, o^.ao^^^-a naur wigoritai pc daaa Lei 
a u^cr olicienta de c-lcul cl apl^c<*is;<*  ^co^wcra m cazurl

intar^a practio oun tint! gentr*hu-.relo  ^tnpietud<.^cinaaica (L-.^), 
a^^r^le trLtcronw on aacrow^lo tm^JoonnunOhttaro*  aapinrlo ualpdlaro
Vi iferlte v^dante do cobinc c^ ar^4i,do aduld.

Teaa de s..octcrat eate ortaaiaatA in tre4. o-pltore pdncLpale^ 
Ln cepitolnl intii ao ^roalnta ^nete uoaouli co utdi^ero uro ooolue- 
lor pot-tco clapnd nngnottco ^utw^-rco, piocam ^riuLip^rclM &Ql^li 
te-*uMlo^Ge  ci Gu*U)H\jctivo  L.lo ^cott^ru: cot vo^^AOua&e ^re&iitlve^, 
odogenlce ^i aupcoconuuctoe.j. i-jz^^t^reu f^ce nt^ lndeopui
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a&UvnaUzLcAl etc p*  annllza CAiilce a ^iletH^lo- aola^li.
In aapitCAul Al nollaa At ^roEl C6 notnneiw na cnlcnl Al cm*  

^ulai Mt,nabic nbcrtL.^- in cn^arllc wcr oc*Ainow^ax^  CA ivnan naraaa— 
dAAdncS^dAA UJ —-A'c -1 xid^'Be cu ^^c w—

Hie axlaldw a aAem^nua^ te ^rezit ca unaAu ^AXt&cui^xAta^l x^wcAiA- 
ca alctcaalM cxA.u^eulcc <?x aa^-. ^u^^etvar^- A^^tcz-?!^ uw c-Acal 
Mania CMZW ^-nu -<——t In c^^.i-1 -ctL^jl^r ne c-lcnl abnrdatt*

x- Lrj-4.ja^ c^ ,i.-e-l^&^ Ljla in
caaurlld abt-xnnxc ZAzaAvcia <it a-tnr) zsierlcaaiw Aa^ wi^p^l Mg- 
naCAa xn ca.nlui uc co .vsrsle la IfcrAta CMlAfers(?ii ala Cana— 
lolul ?i rtSt.-ii'.' acw*.-aiAi: ; ciay^l n-^-4'jic M al
C^aralnr axuax'bnc nu c^al:^;-c in -.irant*  can yrc—
aaa^a acxanalor ^ln-uA \a-,natic al acAamxxAAw? -w
l^aanatna yl ^jcc^aAv da Dtban c ^ira a dali&caltd^i-L aca&Culan cim- 
^al ^^;-WtiC n-t:5 -;inl unl^cl*re
LU^zacondnc^^^a^ aaaci^Aaca a^u a4^..uaia ^o^atied; aaaj^my^a 
4?aaalUwCa&O4 o*j^mnta  ^tj.a u^larma -<cvaa aa *.n  aaaa& uuaz
^ar^enl da c^CiAi^r^ (nalcnoln) $1 vcril*.car-a  acaaCoTJ prla
„ j.nri^l ax^ nia-j j.

j.^. a * J ^ze.6A^t4 CAAClnalila ^1 cont^ibucilt
Ac at*aaa  ca in a^aral aaaataAa^ a*̂Aa&a  analc ^ragca—
nc &a apical a&woo^jtw jMZdltJta oociautc pa baaa Aoj?<

^lau^f ^an lncr.^1 *-a nuo ia^razAraa -^a-entd
bi t,wnamaaa A c^.^-c^mruln^. ^An^i^AAAC ^rva^aAaauu^ A.a^a Gdnacantla 
-Ma^ a&mla a^cnrol lx aaaaw y*?  auwa&^d eala *aa^eccadaaa  n-A,A- 
autl*  Inoru^ar^a xta^cA na o^re a ae:^i&eias aatojKAi^atAC tn aciivlbQ— 
waa didaadjd c&w ,1 *.n  CM 1J ej..4^.4 *ru  a 5^aal^ a ioat daMablt da 
ntlAA in loA-MAM aa ^^alealau^law

,a muj,„e aaexanaa) ja&;uu.n-A ^cw< Qunl.ir.l^ .*&*  Jduaian- 
tis^ anLM int^j al c?rijin acordat in calls *sa  la condndton al ?o— 
iactlwulul ^e ecrcinrs aln c*ra  j " cat .artJ ^^lo^ulw AaaalcaLb- 
lj activ&td^AA ^!i dAACul ^ca^^Ai calQ^de an mmtAlbalt
in bund saetird la iln^Aizcrsja t^^ui -.ncwAMt*

tatanor cola^ilor cla oclacclvnl da dazala alcctnotahniall^ 
Oa*c  1—ad ApAAjin-Hf iA AiJ^AiwC vcAAil, Ad &iwjAaa JdAaa bl A—au 
iucai^j't c^acu partbad*  alabvai-rAl Aacrdrii^ aatcnul la adraaaaw 
AA caAaa naA^^AArl^
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JirirCLUL 1

inidZ^li JXiZd-—ZLfi

Dupa ou<a s-e preaiz^t ^1 1^ iu^zs,duceid^ Jdfiual< ucaumabe 
producaril cimpului -gawtic se ic_osam la celc ^-i uzvazua r^— 
curl ulo bennicil. ^roblene aai feuzabzbj le^fte at-& uo pz*oduca-  
rwa c imp dial ; ae^tic c*b  ^i ue apziCf^ziis ^Mdn.ce^ iubuiv-n tu 
c.zul cimpuz-lor na.^eti<.n pub-j^uica pi ua fOstau in c^drui cazai 
elaborate a—au aw^t in Vndezc in ^cciml acs.^.^e uiStda^ii. 
cu uonunirca uc md^^^a^ic pu^-mig oapc de^.ul ua razacva^ 
neavind o delimit^re e^cb&. ^stiel^ pa zin^z vaioarea iuduc^zei 
maguoaice, so iz aw ^iuji in coiU;Ader.*zj  ^1 oacwl-faz^a mu . jid.ui<*z  
zn c^re acasta aa z'^bila^ie. in ac^'-Sa altuapic^'^ jaHn ^c^atdi 
cu dimensiuni cbipnuiba czm^ui -.^aaclc *-o

Q-<^u oai ^i^in i^
nii cu extidea a (da *jx3.,.ld  in cazul accciar
lor ua partlcdla [1c] ), cai^r ^i la 1 - J i'^ cimp^ ^^us-ic 
peace fi GUESicMi-at pdteraic.

1.1.  CGasbructive ci iatmcl&.^ca a&e Gooi^ioz ae^ 
Lru ^i^nrl fut.ralce
fOln.il

it -ale incaic s^i de producer*  a cimpui iior ^a^nailca 
aiGO uabefZa na *a  ^uceyuaui aoco.u.f. nua-m. mo anu.ci ^i pi-:- 
in zilela noacirc yru^rjaelo ^tiiu^ifice ^1 tenuolodico au c^a if 
o lur„a de j.jalizfil c^iM ae ^ot incaom ^u .^ei -aid. cate,_^- 
rii t,l auumei buaiuu uonvef^iouadd (la CeLp^iaCura dLiiiauia^ ca 
aau iar& ii^r*  buxine ciiot^euzce b^biue t,-, racu-.^actoaiei c^aa— 
ta eaie de lapt ^i aucceniunea rjaliz^rii ior tn blmp.

1.1.1. DObiue couwu^^lonaie

eoonea azut r^uli^ato dzn ..atazial^ comdadicaru ia tj ^di.<a— 
iaia taabiauba^ in ooo ooi^nuit cu.ru eau alualniu, o^u ^iu- 
ae ler^ma^aislce. laionc^ Maat^a couatituie ^zi^le tipuri da bo- 
bine ubiliZfte pcubru ptcmucezaa Cimpuzui 4{^aatlo in labors cuaral^. 
ue iialcL tau in Jlicrua .?i.ioa^ii .euuice. .etzil zncu zu 1^11^ 
iuloalnu ju^-ri ^i ^olz ivium^uc^is.i ^uauiu a fM,zuui ui. t^-cr- 
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notic cu induesia on ^,5 * intr—on 1 nt roller au lunglaoa do 1 am $i di— 
acetrul co 6 mm*  ^uteroa nooesari in aooot coop era co 14 da, iar gre- 
ut^tea maguotului da 14*oee  ig*

Uitsiior e-uu acne muMronso ^odoc^ion^d in tebnloa reallo&di 
aceotor boblno, cole c*ai  aeaniiicativo Ilina introduce da Jialaa care a 
ioioait cn-duetcare tubdare rudite cu ulei oau cu co */reyfua  ca- 
re a intruau*  cciAc*t<*toa  pioaelor ^olare ^1 roapectiv aw bittei care 
a foloalt coocuctcare 4.n lormu co u&ac $1 racirea aziaid. i>-au raali- 
rat actlol luuuc^li ^gnetico de oidinul la T in iuuctionare continue, 

cu cunsumud apreciabile de pute^e, ua nrtu.nul g*  [16, bo] * 
*rincipalul cazav*ntuj  al oooinelor couveinionaie 11 conatituia 

Gausumul nara da a^or^io, dexavautaj pronun^at nai alee m cuzudlu 
in care iunotiouaroe eate c^utinud*  ^n re^in co lunctiunare intoimi— 
tent a-au ob^inut in condHii avantajoaeo cu aatfel de bobine indue di 
nngnotico co uruiaul 2 - lo f pontru tinp lang de tuncsionare (1-1*)  a), 
la — lea f pontru tinp acurt (le^ — la*̂a)  gi reapectiw lee — 15ee T 
pentra tlnp ioatta acutt (<le*"a).  In ultimal eaa an attllaaaad aat^ 
on eap^oAlei, bu^ii-*  flinu matruad la iitc^re exp^riaeut*

^e iwaarca feptul irsportant c& la oiopatl jtagnetice icarte pa- 
teiniGe deneltataa energlei mAgDatioe $1 reapectiv for^ele locale cane 
uc^lone*aA  atu^ra couu^ctGarelor parcdrae de errant eint ioarte mad, 
aetfel o& caterialale cu condaetlvitate electdci mare nu pot 11 atill— 
tate bin oaaaa reaiatan^ei naaanlce ac^aate, in acaaatA aitoa^lo ae Lm- 
pnne l^loa^rja aitor matarlala coaductoaro an reaistentd aacanicd lai 
rluicatd da^l ale praainta doaawantajul unel coaunctivitd^i electrice 
na^ acaaute^ .tn vaoino craao^toarw a iaoactlei magnetise, ae pot atili— 
aa aliajele Co- r, dn-Cr, ^a-Cd, Gn-6e, procon $1 co-auctcare din me- 
libaen, tungsten, titan aau bedlia [16],

1*1.2*  dobiM criogeaice

.coatee tint realiaate din L.at^*isle  ot-nductoare nomale dor rdci— 
to la toapor^ted learte acsaute numte si te^peratnd oriogenioe, ^ceo— 
to tj^onturi so ou^in cu ajdtorul aisteaalor ue retire avind in Eiod 
ooisuuit da age^t ae ^c.ciiw n^ol uin t^aaole licueliate prezoutate in 
oelul 1*1*

Intoroaui manllvatmt pantru aoect tip no bobiL^ so aatorjazi a.ic— 
S or mil pro&-.n^ate a reziativitutli -aterialolor ooudactoare cu cc&deia. 
t^iporatudl*  *coaata  ofod peeibllitatea ob^inodi unor avantaje fa^i 
deboain.ie GM^vea{,i^.n^Lo, awamajw la^to ue mariroa uaaait^^il ee cu—

BUPT



9

Habelul 1.1. Principal! 
agen^i de rAcire

Agental yenperatura de 
iierboJPo A

aeliu 4,2
uidro&on 2e,4
Aeon 27,1
^zot 77,8

rent, ruduceroa puturii consutiace, 
reuucei^a ^ab^ritului $1 greuta^ii, 
obtinarea unor ciapuri mai puteFnivu.

-cAdarua razistlvittHii atu- 
lelar la teaperuturi juut;e depinua 
dental depronun^at de Li-^uul de puri- 
tute al aces tore, aatiel ae -au;io- 
neazA in literature [lo] c^ s-au ob- 
^inut rezultate apectaculoaze pentm 
cup*u  alsminiu ulurupure la care

rezistiwlbatea la 4^2 K a scA^ut de p3ooo ori $i respectiv loooo uri 
fa^A ne rezistiwit^tea la 3co A. tce^te aetale foarte puia ^rezintu 
ins! $1 anele uezavantaje com ar 11; rezieten^d necauic^ ^.u^rtg ucA- 
zutA, astiel iucit se lap an nuzuri Speciale de consolijaru la c^mi 
magnetice puternico; datoritA ezectului aagnetoresistiv, r^zlttivi- 
tate, acestura azecte o data ou cre^tazva cimpului magnetic. 1c. ca— 
zul aluniniului eiectul magnetoruzistiv pruzintA o s tui-a;ie 51 oe 
aceea alaainiul eats prelerat in cazul bobinelor pentru ciapuii mag
netic*  puternice.

i^iajele cuprului ci aiuiainiului an r^zit-taa^a ^acuuica aai 
mare, uar resietivitacea lor ecace relativ pu^in ou te
^etfel, de ezeaplu, in cazul allajului ^u-Be (1be) rdzi^tivit^te 
la seaperztura de 4,2 A scads near la jumut^te din cea care^; trnzA- 
toare la 3ee a. ^Ln acest aotiv in practied nu se lolosesc acest^. 
aliaje la teaper^turi jease, solu^ia tenno4.c^c!i ccnstlnc in lolo- 
eirea cunduetnarulor de tip sanuwicn rualizatc s-ini-i^-o ba^oA de cu- 
pru ana aluainiu ioarte pur lixstu (^.rinti-un adeziw izolunt) ^4 o 
banuA diutr^un ^atorzal cu inaltA rezizteu^^ ^ocunica. -aca in tla- 
pul oooiuaril so aal&ura o unmAitu piate**eiua^ra  a t..aturralului ce 
nare reziszeu^t. -ecanred, utuncr acwsta vu ^Ml^ o Fn^M-n^tu. ^^rtt; 
tun zolicltari. *olo&lAJu  aceatui srp ue cundMOtoare ^untru us-cla^l- 
criogeuice conuuee inaa ^i la ^ezavuud^jul ca &e micso^e^u uec^iu- 
ue<4 utils u bvbl^ei, iasa ucoustb -zc$orare po^te 11 ll;.it^tu ,1a 
aai pu^in co 2<&, [lb].

^e zeutioneazu fuptul ca doQi uuuinule crio&euice zint coi^ 
curate series us cele eupruconductoare (p^r. 1.1.3)< eziutu angle 
aittMUii in care acestea amt y^icr^te. .^stiel eats cazul Fg^uu- 
illor ultazuative pi ue i_puls, czuu la a&uce^ele aupFauuuti-c&uaru 
apar proolen^ uii^clle ua at^bllii.gre a st.*rii  aapruconductuure ^1 
pierueri guplinuatare prin aii,teru^ia 99]. * aze&uL.va, in cu-
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ml beblnalzr pentrn cinpuri magnotice care depAboac o inpul magnetic 
:ritic al materialeler aupmconductoasG benmlc ucilizabila. bobinale 
^riogenice nu pot 11 inlecuite cu calc supr^cunductoaA'e.

1^1^3*  nobma aupraconduotoure

Raalizarea pruCtieA a ace^tora aa buzeaza pa roloairea ienM&e— 
'<i] ii da supraconductio pa care 11 uuniiestA anumita matariala dacA 
temper^tura $1 cimpul magnetic aint men^inuto tub auunite valotl E15*  
H.58,7o,74].

oC . utur^a suprjcuauuctuaru iuuala ee c^i-aat^rtaaaaa prtn oonu 
^roprietAti iunda4.entola ^1 anuaa: a&ularea rezistivitd^ii la tempera— 
turi fcarte scd. ute^ afeat descopurit Id 1911 da nammerlingn Onnec 
,*a  buza edruia aa mai spume cd aces a muteriaie munifeetA a aouduc^ie 
alectricA periectA; anulatea inductiei magnatice din volunul materia- 
Lului cind acacs.a trace din stares couductoaru in caa suytaccacuctuare^ 
fencuen descoperit in 1 51 cuacscut sub denuatirua da elect eiss—
aer. LetoritA efec^ului teisener ae mai spume ca m^tsrialele suprucon- 
Auctoare Testu an uianaguatism ^ur^oct.

*rebuie ^Asjcrzat cu mu erica ^atarial ccucuictur uevine supra— 
connector pria rdcire La o teapert*tur&  ro^rte eadzuta. dnala^ printre 

as nunur^ $1 cela ^ai buna couGuotaare (ag^ *u,  Gu) preziatd ediar 
La taiper^curi artram da mid (fr^c^eni ua grad K) o unumita rezisti— 
vit^te raziduald. La asa^enua ae &an^lGnaaz& c& au tuuba ^aturiu^eLc 
BupracouduGteura aa cca^oitd La tel. in gauernl*  sturaa su^r^condnctua— 
re nu presupuna indaplinirea riguroasd a calar coaA praprletui iunda- 
^antala aia stirii supraconductoare iuaala. m acast ecus in Aitvr-^mra; 
sa vurbe^ta ua trvi otasa da ^ateAiala supj.\*GouuuctMaA'e  [l^wlb^pC)74$ 
95.96.97.16] 1

— aat<jri-la  bupr^cueductears da tipul I cars prszletd o ennduo— 
Sfia elsGtrioa pariecta $i un diaaabAetiem perfect cu axcep(ia u^ei zone 
superficiale restrinee (^lc^m)  in c^re clapul uG^atio nu se auuluaza

*

* *
uGa^eta aA^su urn oateriaAe aw AncaureaZH. cela un*l  nulte supAaconuuo- 

toare retallce pure;
— nateriala scpcacocuuotoare ue tipul II care prezinta o conuuo—

^ie electrica perieetd La det-situti da curent ^i incuc^ii u'agnetice sub 
aauaite vaLerl, car nu prezintd un diataguetiem perfect pentru intregul; 
do&eniu al cimpului ugnetlc $1 uici pantru intregul velum da material j 
atAut in ature supr^auaduetcare^ In aceasta oate^CAle ae incadreazA celt 
aal ^-dte aliaja ^i GGinpuQi interuatulLcl; '

— uU..racuuaGctuaie ^uutru cAmpuri inaLte. care da rapt
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aint tut aupraancnucbede tipul il la cate ptin intxuducerea tb- 
ncr inpurlt&^l eau prin dafacta prowacata ala r^telei cj.iabaline 
ce aaig^ra i-an^l^arwa atarib t^a^e ^i Aa ^.a^ne--
tiae ridlcabe*  ^aii aucejci aenumasc acaahe .abc&A.ale &ii:.iagvtx*ue-  
tuare de tipul 1-1 [97*96]*

len^inetaa abaxil ^uptacunud^bcaro de^i^ue da btei pata^e- 
brl( be^pex^b^r*  critica*  clapul ^^ebic cxitie ^1 ceubib^ceu cri- 
tica da cuxunt*  aaxa aa ueli^ac &up& cun ub^seaad [ y^*9d] !

— beupuxabam cxibiaa aaha ^ex^buxa sub daze ^&a- 
xialul brace din aaarca c&ijductcaxe in can sUy^GODuactvara. -a aa 
ueftnette in aeadi^iile in care deu^ltabea de c^eat  ciapul a<ai^- 
netic rrucum $1 nite ccndi^ii extaxne (sullcit-xi -aea&ica auu ter
mice, eta)  aiub -.en^luube bn ll^ta A.ulbcienb ue aca&ute a^Hal 1^- 
ctt aa uu iectezc  te<jpax-ttpu  aa c^xe axe lac ^ra.a<naa;

*

*

*
* *

— cinpui ^^netie axitic  u^  r^^xe-int^ intentib^tet* * *
lui -abasia aub care un aupxaccncuctux ideal de tipul I trace a-^c 
in atamn e^rjeaaductcaae dead ueu&ltucea &a cuie-t este ^dn^inctL. 
la valori euliaaaat an alci iacit al nu efectaae truaaHaa. de- 
CciaLu^raa aceataa paAMttei^u cratlc^ 6apa-.ccadKC&crnl ae CM .Bluea^ 
de unui Gialaum aub^ire $a inarte luag^ p^r^lel cu llniale 
cmpuldi ^^etlc ^plica^^ aatlel incit I^cboral de de e^^haaare 
eate aa&a. iara^.etrla G-ratlai ?1 a^ nu elnt incept de-y&, ue- 
peuMenta lar putinuu-aa uprMlau priutn-c rela^ie de i&rxa;

- %(*)[i  - W^] <1.1)

unde prln u^(a) a-a notet einpul taignatic la terpen*sure  zeta ab- 
eclut (outinut ^rin e^brapelare)w walaarea lul ante ac^autb. ^e&- 

tt^aze nuterluaele aupracc^uuctuure de bipul. 1 9*21}
ceea ee le laae iuMbiliaaulie zn pnactiad!

— uenalhubea GtlbAGi*  da euienb*  J^*  rapieai^tu danai&^baa e^<- 
r*{.tulu&  elwcbric aub cuAe la a anuai id ban^eretcure <gl un auumpt 
einp u^beriwlul aa aill i^u ab^r^ eupracond^atu^re*  Aceat
^ura^tru uepiuue <*blt  ua clt ^i de a^. be fupt eel tied parjuEe- 
tri aritlci uetea^lna in abatanul de cuamunaea i*d*J  a aupiai^td 

ueli^lbm^au a^t^uuen de 4*9^*̂****  a at^*naA.  au^^aGunti^bc^ae <_u 
eea a eb^rll ceaaucbeare (lin*  1*1)*

*̂  laterpretarea $1 explicate*  preprieba^iler ubdrii cupz^a- 
ao&GJMboate ee peate face ^ria te^ria ienuneuclcgiad dezvnltatd i^a- 
daeaebi an Innaen*  Ginabutg*  Laadaa [12*2**97*112]  *au  ^-in bjutia
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alcroawopiad cnan tied a lai i*andoan^  uwopar al aanritlwr [13] 
In wadrul taortol lanananclogioa^ aw

Fig^ l^lw -jupraia (a InJ cwro ctelL- 
^lt#aa& rj^iunaa aupracondacionro

adaiww cl wcna^iilo lui 
aanwwll aim Wulahll*  ?1 in 
raglm aupr^couducton, War 
twatru a palea 11 acsarico 
pmprletG^ilw atarii Eupze— 
cuoduoimra acta nece&ard 
lutmduceroa a noun acnu^il 
cunoscuta in literdturd uub 
doauntrea da ecua^lilo l*ii  
aeadon*  *aHal,  dawn an acca^ 
M iun^un modal ral^tiv ai^ 
pin, c& inln-un enpraconductcr 
aniatn dam tlpnri da aloe— 
troni libari [^8] $1 annma 
electroni da &d^mconnnd^le 
$1 reapectiw da condnc^le 
(la ta^par^tnra aim namai

oltic&roai da tu^i.^auadac^la, iar in at*rea  conductoara canal alow iron! 
na coacac(ie), staaa^t^taa na curaut aw aaprlnd ca anjaA a cel or dead
ac^ponaut^t 7.7, 7, (1^)

in c^rc coapoaama da wonduc^lw aw a^tpriaa in loma obdanulta [138] *

?. * (1*3)

taiajKMMMi—na la alact^oni.1 a**,  Aaconuucterl aca^tla an inlaaaw- 
^io**eaaa  on rataaua atonic^ si ca araarw, in pranan^a unui clap alow—
Mia id accodada^l nupl A-wgaa dan aw ton:

(1*4)

in care Vg rj^rozlntd vitaia da ni$wara a wlwwtronllor dw Gupraconcnc— 
^iww aa ax^tdan*  nwmitataa curjntadni da &u^r^d&MUL*w^lo  in io*na  
*g a^(^g, m c^ra wata coucw^ita^ia alectrenilwr dw cuptacondoc—
^iw, rjaolia ;inind saama do rala^ia (lw4):

(1.5)

rala^io cunuaonti ca pri^aa ocuatio a lul London^ ra baaa wi roaulia 
ca in ruglm (lunar ^n ut^ro ad,r^ccnuootuarw a a a indopacdont da 
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wulourea lul JgW Ln acaust^ aituutia s&Lu (L^pj raAc^itj. ^1 i*ptul  ca 
s^waSAL^tou curwutului uw coa^uctAe asto ns^Lu^ an*cu  J * 7 -

in lianaj nblgndt sc spu..o ca ciaterialalw suorucorductcara
praziutd o taziatiwituta aul^, reepactuv n coacuctiWAtuta iniruitu;
AQa^ata ex^rLamre aw roiwrt La IntLo^ucaLwa u^ei Awlatii sin&ljra ca 
(1^3) ^encru intreste uansituta ne curant (rd. !.<;), A*wspwctiv  
7 m <T *5.  ^aosrace a c o iar J # o^ re^-uita ca 3u*twr*ul^le  ^^r^con- 
u^ctoara naniiaata o couductiWLtata G*  Anriuita.B

UcfialGdriuA un soniu supruconuuctcr liaier^ uo^n gi izotror 
u4.n acaatillw Lux A^xwwlA [led] gi ^ri&e ecu^tLu a lai Loaaua ^1.3) 
razulta [^o]<

v2^*"*r^'  H-")

1/2
) state auiacimea ua patrundeio io^CGL^

Ln caurul taoz\*.wi  Ldua^enwlo^ica aw **ai  ae^a—
t^tea caAentalni uw 6u^z\tccucuc^ia ^arpot-^iM-^lu cu ^vt^nsz^lul

t...^

aa^atZG WcGtQH 

can ueoaraca 7 *

(1.7)

^Qt zeLa^ia wcuLvaLantas

Aot 7* (!./')

cmiO^CUt& Cai <A (ABUA B 1<&L<4^QR*

v^B.-^L7 (i.c)

^Gica a wanlicu aCewagi. stCua^Le Cc*  ^1
LaLm&a ecuu^iei (1.8) Ln c^aul ^anAapa^ului iufis-it, eate:

B(x) * 8(o)*x,  (- ^-) (l. J)

Ln 0waccAiL.a^u cu wAwaauA awiaauer^ ucuaraca \are w^lori c^cAuul

U solatia si^^laru aa oo^is-a ^1 ^wn«AU J-t
J^(x) - J,(o)<ixp(- ^) (l.lo)

aa^riuiud laptul cu in asaro au^^couuuatuure auAuntul wlw^&AAc as to 
ro^aAtiuat ^ractAG numal la ^upra^.^t-A nos-Aalui su^xacotn^ctuAw ujjau*  
to juatliAcA gi iapuna raalia<*rta  au^-A^cu uuctuarwlCA suu AOA-<a ..a 
^w^AQula -au iila^suta euotlAA^

LcCAla uiCAuSCO^LCU cu^u-lca (8^) a lul ^rUeeS*  vcOpuL' ^A 
ucuriAlar olaru o eXplActia aal cua^lcaa a ianomeuuAUL da su^A\*cot^  
ucatio [13]. *n  c^ULul acoAtal tworli sc prusupuno cu .u—^^A^turi
iCAMo scuautu in muta^ialul &u^A\*aouuuctur  aa reaLlswazd o st^*e  or
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uouata 4*  uluGtroullor da counuc^io^ cure aouata in ium*rda  parocui— 
lor slab uaooi^ta da eluotmai uumito ei "perecni doopor^*  LegAtum 
uintdu oleotrouli uaei mstlel ua perocai aa renlizousa pJdu inturac^i— 
UM*  aoostom on WdOda^lile rutclei uu utoai $i ao usarcitu po ^iotuu- 
^a da looo ori Mi nori uecit ^-iot-ntolu iuturutondCOw ^caaatu aa moi 
iusdugtc ^i luu^i—u da ccarantdw . urocMu *a  oloctroni doopwr ta cuo— 
^urta M c ^arttculu nose [?o]. care s^pUddm^-ne atutdadicii doao- 
RiLataln^ uandlOBtA o &ara pro&dbilitato uo a treco tn sturea auantd— 
ca in c^ra ai-t cala aai Anita paduloulow aasudtutul aceetoi oospo^*  
c^di a^*.a  taptul au touta ^orocudde ^uupor aa vod allo in aoaaa^i ata— 
ra cu-^t^c*  curjopunzubGade colol Mi acuautu uzodr^ida Tracurwa uuui 
c-zuut uloctdic prin ^ouiul supr^concMtor insouanA mi^araa uruonata 
cu acjea^i vlwczd a porucuilor Jvoper^ fominc o siugurd undo uu 
ide ou luugiz-u*  ua uiiu.. loartu zado [^l*7o]*  In aoaastd aitua^to pro— 
o-aala da iapr^^bdodo Bint jxtrj& ua Mra, ce^a ca aatplicA ^b^a*na  ra- 
ziBwiv^t^^&iw a iapt piocasele uo ImprA^tiara nici ^n si t pdt-ibile 
uaoawco o . aracda Jco^er ar into-ac^iaca cu ra^aaM atomics aa 

areOBi a*,  ttwacj intr-o a tare elation, ori, coidJujca t.ta«iati—
o&i jcoct luc*.u  nu aace po&ib&-± uacit u^cu a&uta ^aruCiti—
ia -*r  ^aGaaaA*  in M**a  ataro^ tul c& star^a
adpr<*̂M  .duotvdra nu ^.a moutiM ^ac&t la tenper^turi acdzuta so 
^&in aoaaa 1^ ^GOt*.a  tj u-

udta^intu d ac^ wai seBiii so pn*t^  u*-^m.i  1^ dit^--^ 
r*turu  as ^,eci^ldtjta [i3ol^a^7]^

*raMd^ia ulB GG.4d^otMara in caa ^a^r^cou&MCtMd'e ou^a
cu Bc^urua ^^^aiat^tdi ua d^ca i^tr-un i.^tadwal du hu^_ cduturd a cu— 
d***  d^^dua Mi d^ua pdnuun^at du ^ducul ua p*rit*ta  *1  Mtari<*dnlui  Fun—

?it,*  l*d*  V^ria^ia rosin— 
s,dWdtA^id cu ta*parutu^m  
la Mt^riale -upmonuMO- 
i.naro pure (<*)  ^i demure 
m,u)

ydcalw du^a cud unto ru^rezeat^t Cull 
tatdW in i^^uc*  1-uw *-a  diea^luuausu 
cu^ az, edinanMl s-u pUB in avide;.^u 
d^^-tul Gt- duzidtiVrCuteu matedialudOd' 
^upd'uGoacuctcaro c&.u do u^rcddn.*tiv

10 Aao uiri 4M1 d'mMua uuCdt a cu^rului 
la to ^edutuaa adbM^tua adtu oMu 
tot a rd nan.al a—au cbservat cure y
persiatenti r- inole su^r^ccnduotuade 
cu nura t j pen to 1 a a*  Irin duBUd-Atori 
cagnetiGu du radu preclsiu s—a oalcu- 
lut on tis^ul da Odistunn^ al c^euna 
lui cuntinuu inan-ua inul 5UpraGocduc< 
tur cate nai marc doci& la? uni E?ol^ 

Auuluraa (azpulsurea) Induetiei
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aagnotieo din vol omul unul zaCerlnl nupr.ewulUQCor at co un fjuo^en 
cara mt pda Co fl axplioat pa b.za oLnlArii raziocivicA^ii. In [^7] 
oo *rata  cd un moCa^ial oonuuococ on roaiotivdCata nulA an ^ouca 
uvoa coaportaroa unul notarial aupracenuucCur ^-1 uo aojoo eitulza- 
raa eimpului na^ndCie diaC^-un aupcacouduccor ouuaCiCurw o ^reprie— 
tain lundaaonCalA a fono&anului do cupr^j endue; io. ^miaca insd aari 
donoobiri in coalerCarea nub uooac aapeet a supra^ endue toarolor ue 
Cipul 11 fn;a do cola do tipul 1. dapA cun rezulCA din iP(,ariia 1.3 
Ci 1*4  in care oaco rodata dwpuuddn;o ma^nocioa^iol cl iuouc;iwi oa^- 
uotine funo;io da IntonnlCuCon olnpului a^gnosio la aupni*cu&&^ciua&e  
da tlpul 1 (11^. 1.3) ci oo cipul 11 1.4)

Fig. 1.3a l*pondon$a augjuoti&a^iai c* a indue;ioi 
n^gMCloo do inionolCaCoa cinpului na&notla la 
aupr^oaducCoaro no Cipul I

**,ro uooaoM^^u uw eu^jcauouu^GCvaro.o uo nepul 1^ co.a 
C^pul 11 .par uoud valori car-*ccjnoca:o  panCru cimpel aut^oCicftA*]*  
oiapul z.^natio oricia inferior^ ruproaonCind valcroa inCenai— 
Cusll oiapului cagaociG pjaCo Gjro ou^raconduct&rul nu ^al -auA.jsCd 
un aiaaa^necion poriocc*  auteu cimpul a^jnecic p&crumta m ^.torzalul 
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an^ra^onunctcr, cis^ul s^^uetic cntrc aupenor. d^. raprerentinA 
vsloaiea iu-sneita^ii cin^alni magnetic ^uete care inbreg velum al de 
-tariul uu ^1 san in atare au.raconductuan.

Autre awn uoud Vulon carMteriatAce Qi n^. aabonalul 
co aflA Ln **auare  nixta' [^6]. Ln cure coaxietA aMO aontb*ctoaro  $1 
MM auyracoucuGtuaro. Ln Meas t A a tare oin^ul .ae^&etio ^Atrur.de in 
interiorui uaterialului romind o n(ea ae tnburi de ilex nunite Qi 
"tluxoiai". tiocure iluxoid tiled incoajurat de un virtej de aupra— 
carant. Me^tl tlsxoimi nu ^ot Ina erics vales re el nnmai un aeLtlpl- 
intra t, al "cuantei ae flux'*  cu valoaree

- n/2q - 2.1o*̂Wb  (1.11)

in cure h eete couitsuta Aur ilaunt. Lar q ssreina olactrtnuAui. V^riil— 
Cana ex.erAsectulA a fs^tulsi ce- Waloarca cuantel ce ilux acta n/2q 

nu n/q cun m coscorcru^u cu L^ocusa exAS.au^ei A-arucnilor i^o^er.
^e ru*evtt  iaytul renuicuoil c^ in stuxe aixta mate rial ul su^xa- 

coouuctcr ^.^maxa yro^riwtu.ea aoueu^ei naiativitu^ii (cctncuc^ie 
isrlacta) Qi ca vsiosreu cx^uisi ci.trc su^etiOA este ioarte ^uie la 
unete uiiuje aau ^jtsle de tmtmi^Ae (de lee - 1OM uri &^1 uare cacis 

^sttet cu u^rwec^wuct^unn ce ti^ui 11 a
Lt itAtoem m cr&^uri ia,^*atLce  ^sLeimce. Meet Lusru uu euta mua 
^.ee.uis deuarecc e^b Mnu^ea fui,elci lurentr rluxulali ee us^iai.aj&L 
^.nn velui <uj aatarialul^*i  untrue cause -er, de^Laenre care este uiai^s— 
t<.vu ^i co -^smieebu cu o rexlttuc.^u uluctried iMu as iau

t^-ri de "lixare" (auccme) a iLuxuiuiLor ^riu iutrcuuceiea unci ic<— 
cut*  ^.riu ualuwte ^ruVMC^te are isj^erur Cuisw^arue^ stunai a*  

cuetc ^turisie as ^at iuicnl ir ct*nu^i  elsctnci —<ii in cinpuri 
ra^^tije ^utsr^ce ^i ue uuriucususcttare de cia^ inalt. ura r^e
t-nns*  <.s de l-^t cu^rasJU-^^uctuurcie uaunrc utiliz^biia. entru cuR^a^ 
rm*.a^  &u tuuaiur 1.2 ce <isu to'yerstum cirt^cL Qi ciB^ul ^r^^etic 
cr.tLc ^et -iu un&i<. u^mcv.-ssatcara ta-uic dtilixsuile El&s^e7c^^^] .

luotti-*!  1.2. .s yjntsra c-rticu Qi cru^ul n-^ictic
critic La uuelt u_,ta_Asle su^raccuduGtcare

-1jnjntul n^rzr '"S^Tl- tlJ la

1 dbur - 11o,5db 0^0047 NbZl b — Lo
c.ae>l Pbal 12.3A c^ele& VyCa 14.3In Mu lb 21^a o,*3<% ^b^&n 1B*3Hg 4^1^ 0.0412 WeSi 17 <).3W e.142 ab^Al lb,7 ^3.3rb O.OMj) 
o.l^b

ab^AlGa
(si o.73 0.2?)

^0,7 41
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bo OMn^ieneaad faptul cu cole uai irocveut utzlizato aata— 
riale aupracouductoaro aint yrezent Abfi $1 ab^bn c^re so prouuc 
po ccam i^unatrzala in uiiaz*te  rcrioa

t^ZZt-i Uuur ^art-^lOupz& AOCulw (Vur^a^zl alO t^^^-uratUAll 
can uot^slt^^zi ue cureat) m ^jter*.alul  ou^raconduct^r pot a.ar*o  B*ci  
re^lu^l care tree in st^roa ue coiAiuctia^ La crecorea curwi.tLU.^1 a- 
lectric .ria aceota zona, r^zi&tlvitutea lor neaaiiiind uul^.^ so uaz- 
vdtu o cald^rn c^re dacu uu as to ^^piu evucuatL dace la c^-e,t^i a 
te^eruturii ^1 uwei la extiuc^raa zcuclor co^uuctcara care put cu— 
piinuo intra^al jatuzlala acuat elect no ua^uu^ie a Hw-zii cu^ racon— 
duct^ara trwu-^.a li<.:itat^ -u caz cu^ trur Liinu poaioii^ pioidarua ru

&r\*  inc tale ^ia ubpoctivaa -rcdeuoul t j^.a.c ^ria care so li-iteazu. 
oloezul do dw^iu-aie a et^rii cu^raconuactLure de
"^t<*c,l*iz^ro"  ^i. cGuutu la aco^or ce..uiyli c^i.j an ev-^e
trec^roa din ut^r^a a*-,-racut<duct.oaro  in cea cunauc^uui'c uc^e- urnd 
intervlu ^arc-roani no *,c^n,^  durani.

r * rrireiii An, ^tAOiria^rea so Luca ,riu ^uner a ra ^r^led cn 
au.rt*cuL^MCt'Orul  a un-i ^aCer&al uun coi-nuchcx electric ,r cer-^.c 
(no t/orcei QU.ru no iuartd ^uritate) uunrt ^1 material de o^zn. .tea- 
lizmuu—aw un conLact bun mtrw uceuwa Uouu —atc&lule tuatn rui-—
^i^oa (ilgw 1-p)^ La apari^ia unoz re^ruul cunuactoara in au&errulul 
au;r^cuaductur^ curontul electric va trace in uateriulul do buz^^ u- 
Ceata avind rezi^tivlMtoa mult nai mied uacit re^j-unaa cc:ductuuro 
a su^rucoad^cturului (do bfrox^ zooo ori)*  AWiuu Qi o cuuuuctivitntw 
termlcu bun^^ tunturialul ua oaza ev^cuurwa r^zuu e^uu—
tul do rucire a c^ldurii diaipucw Qi ^a urs^ro regiunoa cuuductuare 
din natorialuj. aop^aconductor nu—^i ^^xwQtw tampeiaturaw -n aceastd 

situation duca ^erturba- 
Qia eCwO do ecurtu darutu^ 
re^lunea roepuctivu. ravine 
in aturo supr^cuuduotoarj.

-.ececitatea lulosirii 
In ^raut^oa a uu^muQ^*uuc — 
toarelor atun^liA-td ccn- 
auco la solusza tam*olo^i — 
Cl do roull^aza a aeon i.oru 
lie auo iurrnu uo pelzcula 
e^yr-.c0L<Juc6ua^.e apllcati 
pe o ouusii urn material 
do Ouad^ law M& alea auu 
l or ^a unui uua jr aare d^— 

catdura

regtune curent
perturbato etectric

H&e 1.!/. ax^icutava ^riviuu 
priuciplul etabillaarii atari! 

a upraoenduc tuaro
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iila^tente ruarts aun^irr (ulametre us urdLuul in^lobutw Intn-c 
Patrice" (1*  band (cupru)^ ale t-rsbuis st*  rosiest*  trai sriterii ds 
s:-*t*iliz*4wt  ert-ustatiede auiabatlca aznaaicA [lb^pb^u3e^7]a 

cr^oatatictt^ consd in asi^mrea cuudtilzcc -m 
ewauu^re a s^auurii dwsvaltate In ^aterielul as baza La sparitia ansi 
mid zone cuuductuarw in mutarialul supraccnductcr- writerlul as an- 
pr&ad pun rwiatiat

o < w (1*12)
in CRTs*  y — redniwitutaa -itateriRlului as oaz^n A — aria aec^iunll 
tr^Raesraale a -sataiidtu—i da ba&u; P - psriJMtrul aec^iunll in san
tact cu a^e. td us i^cirs; I - iRtaueitatea cureutului as lucru; g - 
— du**aitatea  iluzului tarda prin tju^ruij^a ua cu-tuct cu ngsutul da 
r^c-rsw

*jtuQ4.L*̂Rr<ja  Ruiau^tic^ ea^e ^.e^ta da raaraujataa flurdzilui. 
Gs*  uroara a trifid, unei era . tori a taaper^turil in Ratarialul au^ 
pjc-ucauduGwur. .tRtiul^ uacd spare v cr^.tarc de i-tn perutaca A^^ a- 
ceat-ta a^-uucs ^a o tcudei-e a ua^-sit&d^ critics de curent^ ccea 
ce cureapmtua -u a r^ar^^are a rluzuizilnr in nnterialul nupraccndun- 
i,cr- a urMtre a RGastsr reumuRnri ue ^-a&vuita ia eu^r^aaaiductcr n 
cdGar*  A t c^M la co^uid^ adadtrea canduce ia a cr^teAH da tam- 
^er^taru A&g . aacu A2g< u-trnui ^rucesd sate atabil^ aceasta
aui^urinnu-Rs „raa daRM-rdRi iziaaentuldi supruuoadnctnr
natiel incit inueplinssscd ccnditin:

(A^.3)

in o**̂  -d cuyjCit^tM calcrlaA a au^ragunanctom^tii*  i&y

UAn^miQu ^a^ida a R&^CbU^ii ^<L^
xoizid^ m -skj&aA.iaiul im^-ac^nnuctur$ inciu u^zvul&a&^

iaMUAaw cu o da ac tliiMti*
^uuityia sia ^<eadiii&aA*a  ulna&iGd daca diaL.^wiul fila-*
^ortultii ^ucvc wax*

D Cld4)

rn c^re eata cunuuchiwi«R<.eu teraied Lar *X^  ette mpcrtul dintra 
semi^^ tra^nveLealA a supraacnductcrului $i aec!,iuaea tnt&ia (g^_ 
^?r ccuu^ct^r i. ^t^r^ul us oaz&)^

- dn umare^ uweti as ad^urA un rapnet coreapunzutur intra au- 
pr^f3rat*zve*saie  ale su^mconductorului $i Mterialuiul ds baau 
su peats reaL^t^ Bt^oili&^rua at&rii aupm-t.**ductoara^  dar nu la cr^ce
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tii critioo do curont ftmetie

vuloa-e a ne*-cit&tii  da coront. .^atfel, da ezce-plu in figure 1*6  
se dd ooaul de variable al da^sit&tli cruice no cureat (r^por- 
tatd la intraa^a acctruna, &^rac^**uuctvr  ploa -Atcrral da baz&j 
in in*jopio  ma clmpul magnetic critic axtarior, la 4^2 A, pantru 
stApraccoductorul alOXAl FX 461 produo no IMl-2irttingnam (Anglia) 
rceata eate roalizat din 61 filaments de Rb?i inglobato intz^o 

matrice din cupru cu diaae- 
trul de 0*5  eg $1 awiau on 
rapcrc Cu/Hbzi = 1,35*1*  a 
men^iouaaziik Ca in cazul ca- 
blurilor zupmccuuuctuura 
deatiiA*tw  bvbinelor do di- 
menoluni report ^1 "ma
terial de baz&/auprsconduc- 
tor' are valori auri*  cni^r 
yeate lo:l, astfcl incit 
deuaitatea alobale de curent 
acta malt nai alci co 
oea uln fil&montalo oupra- 
conductoaro. ^e azomauoa, 
atuncl cind materiaiul s^- 
praconductc*  eate folnsit 

la realizarea unei bobino, canait^tea crltlcd de curent eate 
eer^ibil rouusa iat& de cazul u*&ui  o^utlcn din notarialul reo- 
pectlv*  Acaaota in ^ri-naipal din camza eol*.ci.hdArlor  moaan*.ce  
tn.u bouidirii yrecum s;i aondisiilor <^ai Gifici&a de eva-
c^re a c^ldurii*  toati aceaatd re&ucere la aupraconductoa- 
role o cizpuri inalte se pct realize deuait&tl globale de cn- 
reut (raport^t^ la insreaga suprafa^ trazaveraali) de orniAul

2eutalcr <M ^./aci .
^ate ia^o&tant de relovat faptul cd la ctmpuri magnetics 

pute*nice  waloarea deueitatii de enroot eate liaitatA si catori— 
rortolor ^ocaio - 7 a extra**  ue marl, oars iopun ala to

me ua conaolrdaro protontioaee*  *atlol  coed la boolnale conven
tionale do ururnul de edriJM al acaator forte otto f^ m lo^M/w^, 
la ooblnsle oepraccndMOtoaro oeeata mate do — lo^i/m^ (la 
J - loo -/nm^ pi li * lo 1),

In ^racticd an 1oloaeoe pi ape nuaitolo aiateme hibride 
G*rw  rwpxazintd cembxnatii ua bobine oriogonico pi aupracondao- 
toare pi ao loloaaao indeuaohi in a*.tuatiile  in care aint uaoo- 
e*rw  clapnri ^agMetieo c*ro  nepipaac clapnl ma^ otic critic al
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naterialului aupraounduGtor uizpouibila In aatfel aa cazuri bobinele 
uAn coma da a imp intone aw realizenna in varianta crlGgcaicat, iar da
le zona de cimp *al  radue (sub cimpul critic) ae roulizoazd in 
v^rtunta suyracuuduGtourea ^olu^ia oste luloeitA ireevent in labors— 
toarele ae oumyuri uguotice lucres ^us^miGo

l.lPtw ta^ecto privind meninerea te^wruturii criogeuiao

^altul specteenies reallzut in uotwnlul bobiuelor pentru cin^ 
^uri .uguwticw ^uujruice ^rru ruaLtzarea booinolor crlogeaica gi au^ 
yr^co^suctnare, ^tsdoupune uopGC*r.a  uuur Utlicultd^l seunologiao ca— 
M nu a^ar La cele cuuveu^iooale. ^costas aint locate de obtinerec 
u..or Aatwri.aaa un ^ara-.ctrt ou^tjututi la taayunaturz uw ua—
cwutt^iea rduiiaarii uaui stuem &e r&Gire c^ysbil cu sen^ind tmapo— 
ruturu sodzuta^ ^ceat sistan contino! un cries tat (van dewar) In care 
oe in.reduce buuiua, ugantal on r^ctre aub formA liG&sfrata^ agzaga- 
eal c^rw ttcaci^azu ageutul de rucire, proaum $i a aerie de aparate 
ue r^jlare ^i sura ^eatru te^eraturi crioganicuw -e iapune ca 
icarta i^orta^ha ra.lizaroa unei bone izola^ii taraice la^& de aadiul 
a^blaus; cara sa asi^uie u^ flur twiAic redua eyre rntwriurul erroatn- 
t-l^L. ^n G^z auntrar Wa fi necesar un velum nare de agent de racire 
si u ^utaiw ^.eutru r&alrw^

CcaHul intreeului a^stem ^e rLcire este de re&ula de citeva 
uri -ui j-ru uec&b al bu&i^dl, lar r^lrigerutcrul uecealtd e puture 
uu /^c — Icee . ^datru avucuarea unci puteri de 1 w de la ta^iperutura 

4,2 4. [lo,^]^ „u wuute aGWL tea estw dsdUMcrat tecratiG pruc- 
t^c c^ buu^^ulo c^u^e^lGG ^i inuausebi cede supmeuudUGtoare ealgura 
Gheiturwll ue tai rauuee dealt cele GCuveu^iGnele- Ln '*n?
le Gazuri cuiar .^1 invuuti^iile iaHiale pot li j^i reduce dutwritA 
^c,^t\j.rli z^bed^u^i^lu a ^o^rttat^*!  ^rwutHil,

1.2. ^Mbll de utllAnn eta oobinelor uentru ai^uri aaAne- 

t^ltGa^ille teautce m cure ae ioloswoc booiuu cc aimy mu^na—
t.G ^au^r^rG Stut ae u 4nuz\) utvwruAtata, ele interveatuu in * 
Lw^ute de yruuucuraa utilizarwa euargiei electrice, flziea enargii— 
lur toalta, indu^Mta uineritului, truuaperturi, necicind, biologic, 
?.a. ^17wlbe37e^ebd^b3wb&^lG9^1^^12C^13b] .

teatru u avea o iitagiue a utveraitatii aces tor apltcu^ii, so 
^^.lutu in contiauare intn-e icrua aucclntd principalele doaenli in 

c^re iuturvin ele.
a) bobine de nici uiaauziuni tutoaite au unelte ue cemotarw
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in maurile tmui^ionde aie ilziczr^ in baclo^^e^ meuzGiuin otc*  
^a —wn^iono&za in liceratura [16^5d^bb] iclo^ircu user cimpuri <s*u-  
uotice on 19-15 19 spectroscopia oicacleculalcr^ iur in mouicina
sc lac ezporien^e priwinu rogoneraroa ^esuturilcr in clap i&i^uutic, 
trjtorea unor tipuri (in c^Mur, vcnicularaa user sonde prin interic- 
rul v^aelcr sanguine etc*  astral ee cisde ce ^entru cim^uii mst^ietice 
putemico^ aceace bebine al lie realizeto in vurianta supruconductou- 
rw, cel mui nitrplu iiind realizarou lor aub xurza de sulencr^i a^rG- 
cunuuccuri*  reunion rouliaurii aceatcra ^.ontru cimpuri ^n^aitico uv 
3-13 &. eace puna 1**  ^uucc ^e ^^an ^nnuinl*  ^stlaA ae nea^iuncai;^ u^ 
in 19?p eziacau numai xn di-G un nuzax da 7c iuatitu^ii c^ro uis^u- 
naau ue sc^unoizi su^iacousuGCu^i labncosi la ^iuacMS [13d]*

b) uebino oioaite  rn ixzioa o^rtaiiicr isuisw rnuaoueui 
trm iucuCiilG^i^a ^i  a-mlAz^iuo istcmc^iusilor uincro ^rcrcidle  
clesoucare (cassia cu oLe);  soieuCsica^ ft^GaLi^urvu ,i ^^idr\iu  i-.a— 
Giculelcr us sicruyurtrcula; aGceierai^a ^arLicuxulcz sLorc.curo;  
zuucuarele  do iu<.iuue ue tip m^anaa  Jaructeristic _onn- acrat^a 
at Co vulnaul nare al zonal do crrp  Gametic iuteus ^i ca urr^ra  u^- 
r.wsaiunila urm^e al  ouuruolur. - a pian eauural az^GC^ ru<rilr:dri

*
* **

** *
**

** *
* *

*
is toxica vurmnte&o (cosves^ionaie^ criUt,esico ^i r^ruuu^u^c*uaro)  
<ju tuuu&ayO Opta ctfio crioboaico s,i s-^mGunduct^aru*

c) rauise peucru gou-r<Couru  i<u ^^ cur'v da Gis^uri ^a^L.<^iue  
inalCe wo^us .^aru al G-unmr^  us Guuwwrsdc pat u<evuu& av^uwajo — 
uo  uuSaoi ru Guubius^io cu uu .u&bu^e^orat#r^  un goDeruuur uu- 
pracuasuetor fCaCu asijura u ridrire a ra^deaantului tdoo^l uu co&- 
vareie a uaer^roi do la 4n- la 4&-5^w [^2] rwcucinuc^-ae 3uus^n^ial  
Sir poluuua mediului aabiant [Un]-

* *
** **

* **

*

^vind in vecare vdUMMi marw al Geualuiui ua cuuvj^sru rr&, 
^i nivelul Qiu^uiul mutpM&ic necoaur in aGoat caual [^1^52^109] io— 
zulCia cd variunta ocouMtics ue i jaiizuru os Co coa su, i^-u^uucCuuro*  
ealimrilo m variant*  cuGvan^iomlu (din auii l^vc) au ^osc utrlj 

t -iucru sz^eii&auCe in usmauiul cuuwa^-Aoi *u*i.  ^iu ^ui*ui  acului 
i^/o a—u realizat c aoiio ua nouole onperiGouCslo is vsrianca uu- 
piuGouuuctuuis [lb^l.5c^55odw^5e5^oHlol23] c-*i-  au ueuanntraC 
.caiGilioacea pz^uucoili ouertAei aloe erica ^riu cauvait.AO d-ib in 
ucuuHii .JCUCClCa*

4) A-brua ^oncru na^inile wloc-rico rotative la care Ln wuriau- 
c- couwondcaaiu a—au aciuz psaccic iiaitelo lo^to de puacriie uni— 
Cure ci mnu«acute$ in spacial din Cause (p*aariceicr  si ^louCatilur 
-^aii*  -opu^rioo aces tor lizito oe peats rsai.izu psin iolaerruu jooi— 
uuicr aupiacounaetoaze Ga*.s.  oiwin ire ^ociuiaiCatea lauacorii f^iou- 
tu^ii do apruxlAiCrv 3 on [57]o i-^c a ^ririi pateiiAOr usitar-o*

BUPT



toritu cliicultdtilor co opar in cazul roloeiril auprucunuuctoarelor 
in td^in variabil. in atacrul actual ao procouiaeazd loioarrea oobine- 
dur aupruconductoaro in aletenul da ezciza^io al za^inilor elcctrice. 
cc^a ce celiaiteaza aria tipurilor de aa^ini elec trice cu ini&^urari 
aupraconductoare la : na$iuila aincmne, napinilo de CwC, nomopolare 
pi neteropolare [ 9.23,99]. ^wuntajele acestor aapini legate de elini- 
nurea flerului. recucorua aubatan^ialA a g^baritului, sdriroa tecai— 
uni1 ccalnale, imbunat&^ireu r^adamentului, devin uenne ce interoa 
dear la putwri cnitare n^n [9.32.99]^ ^atfel aa^inlle aincrone cu 
excitable aupmcoacuctvarw cevin conpetitive cu cole conventionale la 
^uteri unitarw peace 9*0  *tV*.  in c^zul unci parecal da poll t^i respec— 
tie loou-l^oo !^Va in c^zul a douA ported de puli, anlizarea unor 
aatfel ce ^e-emtoare el^ccrlco p^miae pi mart tea ranuauentului na^i- 
nil eleccrlco cu 0.3 [9.37] ceea ce conduoo la important*  ecunumii.

apinile ce c*c.  homop Glare ce ^reteazA icarte bine realizdrii 
in varlanta aupraconcuctoare. alngura probremA uooaebitA consticuinu—o 
colectarea unor curwnti oleccrici ce valori uarl [4.36,P3*Bb]*  ^erco- 
tlrile actuaie az-aarwac ob^iuerea unor peril colectcare care sa per- 

denaita^r ua ouract cai marr. iclocirea contaccului cu uu&ax 11— 
cuid pi aarlrea cenaiunii prin awt^eatarea iunuaului.

4.xi.eta pi utmenii unde dapr un eate vorba ce puterl unitera 11— 
aitu, ae iapun eapii^i electnce cu t^bante nici $1 grwutate raouaa. 
-etc oazul o-ivelor narltine pi aal alea al celar tpa^iale. altua^ii 
in care idcairew aapznllcr elactrice cu luiapuzuri aupracunuuctcnre 
repreaintd c aoluHe.

e) nonine pentru suscenta^e ^tneticAw ^^i principle! lewine- 
^ei ca^aetice care ee baceaza ,e repulaia ce i .terwiua in oazul ei^ 
purilor na^uetlce cu ^cela^i aene. ez^e cunoacut de ^ultd vre^a (19c8)t 
^plica;iile practice i&portante aint poaibile near la cinpuri magnesi— 
ce putemica. ^cneniul de aplicare cel ^al inport^ut pare a ft in 
^rantporcul de nare vltezd (>3oo kn/h) ear in cure aua^enela pe ru^i 
nu zai eete poeiblla [b4.bbj.

i) noblno yeatru atcc^rea euar^ei,cure preaiatd awautaje 
ue alte aolutii ca atccaro pen^ru timp co decc^rc&re ce ncuinul lo* — 
** lo^a [id.ps], ^0 ou in wecem nucai bcbluale au^r^cuaductcaro [lb. 
pd.b6^37] ^eoareoe in oazul lor: euere,!**  ,oate ii uhocuta un tiap 
pmctic ueli^ltat el lAru piemerit iucarcaroa poute ii leuta. incit 
ae utilizeazA aurae co alimentaro aiaple el ieitiae; gaboritul $1 ^re^ 
ut^tea na aint exceoiw ce aan, catoriti uenaitlyilor aarl ce ener^a 
la cinpurile Aaf^netlce ^uta^nice ce ea pot ra<*llaa.

-btiatA nuaomaae arte uoaeuli m cure ao lu&eeoac co ernt
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pari aagnatlce pata^nlcc*  aw anlntacc! acpararaa an^nccica
in induatria ninaritulni, dccaliniaarwa apcl marine, trat^c^a na.j- 
neticd a a^ci pduatw [S6], ^i aHeie.

^ctuaiacntw watlatd nin&truaae laaor^co^re da cercetara care 
dicpun M ^natala^ii capaolie ad pranu.c^ ci&pnri &^g,-^etlcw in uc- 
awnid lo-3n ^aueoacbl in canvoHatw :^im431ot,ic [iR^68,
124]w &tlac& on a&ocunaa in c^rw nnwla iAOo^saAr^ an M-

s& iainaw^ant n&n&udic n^ciBa cn na u<*ra  nm^nn
w& la iuloan&aaca cn calc 4.n^ tacoaunnioarj, tiind wcouoaica. 
acwnasa, d^^l Ma^acsiwcle clt,twsc G^nvan^ion^la yoprezlata i^vas- 
ti^il za#i 51 din punct da voaare tannic ac putaau lalost in cun- 
tinuarw.
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<<d IR3LU&, 2
*̂r*da*̂  U^<^A a*̂aaZil^f  ^1 a4^ r^a^*Aa^t^

t. '... tl\&Gx. P/A ^1 AA-Aai*̂  v^^AUdZlslaa s^l

^JdfdhiiLL

Impertents deter-Andril cimpuliii mao^natA.c A iorsaior Oare 
sa stanife^td m a^me ^arc^^cse da G^an^l azcatraGz este
jWaGcntb atit in iaza da -rclectare cit de explostare a acettaM. 
in punct de wader*  al calculnlui se distil d^ obicel donA etape;

— evalua.aa c^l^r ^A aproxi^atAwd sad namai A.  ano^Ata puncte 
partrculare a cam^alal aa(_^ietlc, astiel Gt ina& de Is Ancapat in feza 
da t-rGiectera  St  se ^catd ale^e solu^il tehnica sGacvate. oiatouele 
caicul ibio^Ate in acest ucop treG^la -d lie simple t^l expeditAve^ 1- 
Ga^r-j. Aar d.;iti^au —ae da oblcei Au-por^ante sixpllAiGari;

*

* *

*
— da^ars&dsres sal exacts a ci ^ulul -.agnatic $1 ra^^-ec&iv a 

idAya&^r iea-rbaa^netioe  ^autru ca i^t^—D etap& awansatA ue ^roiecta- 
xa s^ be ueiitiltlvtiZs Sdld^illc u^i.nica accptate^ ssu &A se aprecieza 
^ira^^utele iu aifarlte condl^ii imcHcDare  a (mor alsseme rj&- 
xi^ace ^ractiCA datbuale a  Gelcul AelGSlSe in aGente scopnri Crea^i^  
sa ^erTaitu ba^l^era  ucr  rezGlsada ait mai axaate^ sint aemi^^ai 
GGiapluAe $1 la&oti^aseA

*

*
* **

* **

In acast capital se preslute unele j-etede us caAGdi. wrzind ^.&- 
uela aspect*  aeR;lt,nate Aai sue in strinsA lag6tur& cn srsteiuele 
lizica avute m vadeji^e tininG sa<aaa da ^ert&aularz&n^i&e aGabt^a^w

2^. Unelw aartlculsrlt&ti sjecilice sibtettelay ariQ^nice cl
a—r.a "Minatare

^^cinu Ceosebirila &^unulo^c^ iud^os^b^

aub c^A<mlul^ o:lt:c^rD^^uetic LaU^le
r^fariuaarw in yria^l^al la GgiialEatea d^ cur^ub^ lolosirea

Aatwria&a&M $1 biuain^ai.js at^nl
G^RCuml^ in CjZUA sa^racoc^^nGboaM^

a*  Q^lculnl ^1
bGGiRalor cric&ecilca m^racaMmctaaia

s/aaZa oa wGiRatrea so pc^td
uounlt^&aa tmw GRraiet la Dob^nolo Giio^wnic^ oil, mmi la 

c^AO atA^iaGDEAsamti^Ctf*  ca CRRai^ia c*̂  oiocoRRl ^acuo &d pea (a a&l^
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nansit^il d6 cu- 
^jnc oi^r^ ^oslbilit^wa isanuc^iii ^dc;innii trat-svd^e^l^ c&i- 
lur cucr^^t ^tfjl incit in unei^ ^o:< 6-
cuiv^law^ pAturl <ij s^u cuid& ^rin cuuduct^r^ iiii^

36 liflcJi C^lCt*L^LUA  -IcCw^^LL^^^uLlCw

r-^n^.s& nin C\*  t3C0A.n^^6 cri—
o^6uj-Q6 r^alie^^s. 1EJGiit—
^Liri rn^n^sny^ In f^.re

<Jh^.ul MSedU^iu^ GCilVdBtl<M^l<3 -^.adviG
In Cdi*̂  un rd in etui—
nurc^ uaai JkV^i ^4. v ^u^u^un ^&R^r^b*4^ie  ** c&.^.

^ni &<t^-a6tiG^ iu Ci^^^nci6 GljLU^GtA^Q6 §i &U^/^\4Ue^ G^eu^&3 ^nbd At*G — 

ilai^n^^ iGlc^ir^^ ien^-*̂u6dG6  *̂ ut.ru wi^
niu G^u&a ^ *wur;*̂6i  ^ronnai^^^lAGin^u^i, ^j^a^wicj 

iO^6n^ &^v^4&iui GGt^UG^ *4At*Y**4t**t?^
^±i, 1^1 r^^aa ^iis^onioil ^vata iclc^i iu 4.^^.^k*&iw
-lu ^^t.ct ^.4 Vsiu^^w -*1  c^&c^lul^.i 4*ut<ai4^

tt\*L  i\f<*  ^n.ai^c.-i JA o pioui.^^ iu Av^iu Mo^,an si liLj-^r

jL4.s*̂Cs't^.  <*  st4Aty**&w4.  <t**_^.<;*A<;

zou4 -.<.11. ,.i\;^u; uj-.e ^1 ci^^iii-i ^.jL^tice iwl*6iv  ^ri iu zvunl^ uii. 
^^lv^.iJie<*  bua&::^i ^rtKtUCd cim^ul aMutmtAC*  v<;u!.&'h.

.^l.^^^Al'ii <-^ _-.ti.*.i.'<3  51 << alt^ui i^.at-<m^ii aon*xe  ew i^,,ut. x.t*  amm— 
rcasa c^zuri ^ .-m*ii  -a -jci*Mi^u  L^uas.!^. Inac^atnu sisn^i^i^^ ^aiu— 

i&jnt.ln^^t'i 1a av^lucii^ dta^n^^i
tic tm voi AviOci in tcop ce <ecnn^re si u^ui; <^i vol -oci^iACa ,iv- 
uijs^ c-*iauiuia.  eiucirtMMs^^^-c <-^l ^len c.^ca <*c^n,<jM  u- ^vt 11 cci*-  
^AUVijt<i 114^1.

jn cazul t.i- t^<^vlor ^u^i^c^i*<*ncicnzv  ^<xi rstlwva la^o^^jn^a 
aeuBCbiin ^ixwlaa HM^^lonarH^ ^c^ttniT*  nittwl im& nn trn to 
scancn i^r-*.^trii  ci4.t^ci< oina uin^ni^ ha^nAcnmn*̂ ia*rew  .i^
^uiACi G<*  VwsMn*  ^1 CAlannil^i ilscSiiMaLi^M.i!*  nc^tutn in^c^mnn ca 
la o ^nnnisn dWMitatc M aarwut **i*  && sc out^nacn vai-osiaa
Gamins a iaa*ic^icl  Aa<^Mtlcw m nnoiaa cc ymaucw e^apnl n*t^MElc  si 
accsstu wsic^^c iia sun cnt&c al a^twzialhl^i sa^i*<xcanuuc —
i^r i'**  li^t*&  im^criaa^n cu..^asca^li aacaSai va&t*i  ..axi—
na yi asci a ^-cluUWlO*  AC uatt<*̂H^ai.w  a **C  tai irciawa ca ^is.*CC — 
t.iijs ti^jaiw I.cuha asticl as as insults cii mal r^aam t^aiJll*  
Ac^aata neaaiacw wainri *̂afi  ala iaUacHwl aa^^MCiae sine add**  
aansitatl CMrv^t rauusc ^i ca ui-axrc erwste wclumui ua matJiiai 
su^r^^otn.Lc^<.r ausiaai.'<;a cm^uiai aa,^ia)hic i^n*.  in
anna Mh*aa*
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2.1*2.  Uncle oaanri aiuniato

re *̂ccomal  oiaborarii Aucmrli o-aa avut Ln wonore CA&ae- 
oAwGa^ii AntAlnite A*elatAV  lAocweni in ^r^ctAcd, AawoAice ^i din na- 
ce*HtJtoa  A-AClv-rii uuor Rc^e no cercotaAO aontr*ccualA  [1**11,12*  
32,^3,34,33,3o,47] in car. a 1^6 an^Aonnt ^1 autorul. "8 acnSionoa- 

^otial oocAi*alu  ^on*AU  ^ooorAtUArola 2nl, Ccbinalo ne oJCCAta^AO 
^au^r^tn^r<i;lM4. *AMA*nc,  *̂*AW*Aoo  iA^nAA %*a  AnlenoAzi cwatAAoni 

AAc u*&o*'  ocopu*i  ^000*̂*01,  AA*  OACAtc^AOi aa^inllor elocirlce 
la *cjt.e  a-oA.ua wAAH.An<A ^r^zitclJ r^alirjrii lor in va— 

r^ant^ CAAo^enACa s^u <.G^A-o*ouCACSO<*ro.  Loni^^r c;t in sicua^ii Ude- 
A**e  &a .rwtoat^ ci*̂-*t.e  <.**odo  ^ontru Ge5o*Ainarea  cidpului aagae— 
cic ^i k*a  ococa -ub ocetiL aopoct ^AiucA^lolw p^ob&om- aocmaCe in 
*ja& co put incaGrA in** —-Mh-1 s*lG  GAantoaralo cazuri!

— concuctoare cu loA-^a i,ocMtrica conpliccta (oarec^Ao) c^ro 
*GôGu  An catn  buoi^AQA' yonm  ^onorazoara LLn ^A n  <al5o aisn— 
^;AA oAn- u^  aa ^oabo no^lijo n-AAuon^a capatolor do Maine(
** * * *

*
— cundujc^ra recwiA.iDi.1, yarjlele no lungi<ae nara, ins&l— 

,1̂  Aa ^-nerac^i.aLe  <inL c.  canal uu nec^LUi-o conezaus& ^i InL-ginw 
*aia, G^r 1̂  ulva la za^i-nilo aAucAone c.e atere ^nieAo;
** * *

*
— co . ^ctuoA'c cae^ane in iurm^ no a^iro ctrculare cMxinla (ai— 

*.^:.-Ao co c.^A.e),  intAlnito Aa ^AleAAOw tA-uri ce ocacnoiei prlncro 
C^i'O ^A la OJtCa^a  Aa^iLiAOA dnA^clAAWa

*
**

2.1.3. i^otjzc de calcul u^uale

An AiecAre dn c-aurlAe oborcn<te ae au in wecere anntaita ipotoze 
OA^^lA**c^t,oa*a,  uAole dint.ro acae^oe lAino walaoiAe An tajctldataa sl- 
L^.ad^A.ot. ^catiLe i^oceEw do calcnl oumAae cn car^cser tseta:ral aint:

— rw^-d aa conaiGOA& ao-^ooar;*
- An caAOtAAd CAapul^  na^not&c aa lucroaaa cu a MuaiaoM ecni—**

vaiuota Go c^Acnc ob^iuuta prin mpcnaroe cuAeaauldl toaol (aaiena^iei 
la Aat.rca^a an A\*A^^d  tr^uavoraaH ^iuind aoaaa in aceat zcop do auprt* — 
i*$a  0AA^4ivcAWal& a caolului aQyr<.coMuoSor (arterial do bead plasaa- 
prwconudCSor) ^i de factorol co amplero la realizaraa bMLaaJului. 
^coastu donaAt^ta no ccAont aa oonaiuer^ cci-aianto col pc por^A—
sj

— sioriSidei6 llni^r o^o^n din puact v^—
Gt*  in GAlG St ioloswec GCTa^ iwto^

ivim*  vatiw^ Gt^ wGt^uArtw*  aw f^GG ami adaa la
^^hAH a^^jiGt^Ge G& l^puaG in

a 1 Ca4y cH i < ^^0 tn
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In aittM{ia In care co&ducsmrele paLTcnrse da auranc *u  c tors. 
nA gaoantrlcA aonplicatA na &e recceandd cAut^rea unai so3 u^ii jtn^ll- 
tica & ^mo^cn^l on c*mp  nAgnatic. uni^r oaca ageasu*  aa po^te t^ai aa 
va li &rvu iolaait in ww-tlnniHg aunirice. L^cd co^a^ctoaralj par^ 
curae de a^cen^l oeupA un dnaaniu iluit, ain^nl se ywte da-

i*w  ^iln cUwe^^raraa nnaainuiA rennisi ini mot—^^v**c&-laplu-  
ce, tie tMza ^^tjn^ialulul nacic vjctor.

2w2^1w peieiminar^u ^impuiui ^tsnacic ^rin intedu*̂^*  a^ariCi- 
a rela;,iei lui j^oc-^swart-lAplacA

b^oA na cuaaidzrA c oistrib^plt*  da wolun a cur^nc^lui elee- 
tnc (iig.2.1), in ipu-sMla nen^ioueta antanoi- iuuAAC^la an^aa^lcu
intn-un punct uracare P pa. natac^lnd oa tuna rwlALiji aun^aun

P

inAe^JBnla ralerlntua-ea la entrap uomanlul parcum da cu*aut.
In cemri p^rticulaie in gars sjnstu anumcte ametrii wste po- 

^iblla reaalVArea <Am.liticu u inta(^talei de velum uin ren^^la (2.1), 
ab^inlDnu-^c anpieala inuuc^ial maanatiee pentru caaul c&tn*idaAAAt.

*nt^.'-un c^a {g,wuanul i,^an, c^uu 
trna cecduct&aralur de ^a^-uun 
coRplidaca, aanli—
^ida an 4u*i  poaibnla aa rjuv- 
<tai)un nano.Anea <nAnl nuaefiCa
ua nnvae^ra^e.

Un anti al da a loss ula-
ocrae na autM*  [lop] oln
unit-kCuareAo e.a^vt

— aa naacoapune no&eniul . uMurs 
ne cuiont intr-un nan^n- nnnit A de 
tubuci aa curens, na aupruln^A 
vjraalA aa (tic*2.2).  btco acta

narv, remlud A& aic^ asci^l inoit a<Aaoniul ^jrcurs de caj.anb eata 
ecnivelat prnn i.^ apire a^iu in c-lcul pot 11 conniueAwte iillforma %1 
p^reuree Aiac*re  ca an a^n.ut dl-JAa. ^e pracizeazd c& wcstt*-?  spire 
r*in  carw n—a ec^4.wan^^ ^c-.^t-ml pA^nam ua -ureut in t,en;r.*l  nu r^ 

a^ltv&kf A'ea4.a oenv wx*ssa  In ulsaenul iialc cnaSAuuAet. ^o 
ac?ea da$i vom ^vatra dsnun^rea snip&A de spica, m^eleaul 41 ante da 
spire ns c^^cul, suu je*AiWaljnlk:;

— ue a.i'oxi^ea^d ilec^r. iLpi.r^ j.ll.lcLTGn nn Cki-Kai ^oli^onul 
CU b, latui'i (ti^.2.^) ^stfal aloca incit aproTl aarwa ad fia ait mal

H^.2.1. i^cssiv^ piivinu 
apciaaraw raid ^i el 2^
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— <!C —

*u Ju calcul
Sa *,  .-..t-tlsd!UGnul LC L^vwd Lit Hd

jj*v,  ci in-ACosebi cc virturild c^^tuyuL^i poli^cnal an sa alcana in 
. o^ii enr.-^^bil j:

— sc ia^^.- uzL ccmibu^illa tut^cor laburlier din calc 5^ e^l—
ra iic.-AV^ld.-Sd, ca cmpul camlsani*

— u^wiwt o da ctim^nl  nl a^ln-ind jcc^**
*a^iu 2*1  Ac:ultis*  IndLiCriwi tn^atica

1 t^A 2*4*  —A-t&l alaii IttwHLl 
-liiuii ^i*csiL?ad  CJFwnt

<-i.jt.ta l^tp-;',B Md ^cuA-u^n

AB- ^ccwa (M)

in c^re r^rimile au seanifica^i**  din 
ii^uA.\a 1^^' u ttci.3 vc^ncrul ui— 

ini Aii*
I?-.rG4ncind idc^vr

G=(co:;oc^+CM<*i*i)/K, (2*2)
a a Bena in inma

Au = 1C**?G A I B (2*3)
Ju ace^L4*̂  cianul :;*yigcic  rvzul— 
tdUw (leVi tH

Us Nt
3 =S X !3 (2.4)

iAdui^j.-dcs iACia&u-aC Lw C(*&-
*s.d*  -o.^Ldarlnd S4.^^.a^al jar*̂zl&n^

.. - . t4*C  J 
Ns N, Ns Nt Ns Nt

3, -^> X 31( B . 10*7^  B_ * X laT^. 31
___  CBaJ^

in cjna: * G T.u; G^ * a j*u;  G^ * G &<*n+
in cagnl ^rii^dn.r in c*na  *vts(,e  s^a!ala ciaman^*  aluS *̂r-  

ua *Cd**(,A.  Al*l/Ag^  Awl^^iilc (2*y)  pan ^i ^4*aa  aub
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loraa:

in care
Ns Nt h/t N$ Nt

^x x^< ^xx^.

^uu&&crnc coRpnuantule Gimpului .GAUAtunt (tel. 2.6) so uetoAsinil 
{?! Voloarea ii.duc^Aai mUj^Mtice In puactnl cousiderat

lasi^ur ca upiicuroa ruiatiilM.' ^2.^) Suu (2d) pancru ua- 
ccrdnaroa AAu-uc^Awi ma^natica aate uv^ntu^cMA near cu doiosiree 
calcdutcaruicr electronica, in ucaat acop^ a feat concoput $i ra- 
alirat an program no c^AGul c^re puAdta naterduurea indue(iei o&t,- 
natAca in erica punct uaca aa cuncsc pczUiHa virtuailur ^ireloy 
pdA^unuAa. urd.no^,rama no trincl^iu a vcastdu anta .^Auawndta in 
iAt,uAn 2.^4pag- 33).

m roAclvureu nuAoAicd a prebl<3*-ui,  intorwiu c&ale a^^ecte 
cu c-trac^r Gu^tA^-AGtGAiu. in A^wGiul dtoAuto ^rucaalui c^Aud

A Mi Ac-*acs.a.  neAainu An aaaru iiA^cAlAw co AOtua^ArG
inerouuse da UA-ejnui co eded, ^r-ul&Au aseu cu atit sd a^re cu 
cAt *<g  -,1 due *A^i  narA^ acuaneu c^a*̂s40Anu  .uad la GAu^.wAcu Cra**  

UU C<^^GUa. -U A^^une pAAn a*  aAA un MO HmtjAleubCa auUii*Ato  GA\. 
e<ji&i ua jaoncAj a id d &t u*t&d  incit a . ae ooeiui ^ucAda 
t^uAAta la U-* ua GaAt ul cat a*.!  An aeua ae ^Aer^neu
Au uA'G UAciu .uC<.uaAA*UAi  ^A.V^nu uyUUAA-nAMU C^AAGA AAlil^A- w

a n-^Auld ua s^ire ecdwaianee.
A'eudu a oatA^n couui iu cu*u  du^er a conturdui ce a^ro- 

^A uAu u ap&iui uiectoaZa ^rwAiA^a colcui. a^ couddm c ird 
CaACulari A*jAU  a ua u^^cutc*A  A. ^unclua no GalcnA

GAeuat Au ^A^wun^a AUAu.AV iaAe uu uu t^-i^l UyArd^ uccurta au 
^j,Ax<x*..oaAb  cu Lit. ^oliuon rj^i.t avAuu ?*t  i^e^n. ^cuCA^erind vti'- 
^.iAAiAa roll .utiuld , u GJAC (icucA-Aa in Gere, Aic). 2.o)^ la lidtA 
pc:.HG -^oo L^iru dAdularA ;i 00^ yoiit,oi.aHi cuAucLu ;i ^rvuuc 
^eolu,A ciJ!i ^^taitAC. l^AC.. -t ee^a mic. aw uOyAM evlueat c oroaro, 
u^oA L*u  autA tue ^untAu uncte aAtuuto aau e^ AAui.

uadviAA.tala(Aa (2d) ^en-ru un punce sAtuat pw aa^ a^AAal 
ci&ouAuru la cAutana a. ae der-u :
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Pwntru o laturg * pwilgonciHl 
r^gul.t sc apilcl ACla^ia (2^) 
;i duhorlc- pr^n imuc^w
r-u conti-b^^ei c^lor

ob^lM cuapul cu o—
iiuu&.i.ea axal

*p" ^^p^L '/*.  4^ ^06 J*  Si.^ I

(4.11)
WSA s-lA 4. -* 2.6
^.o^ta ac^ia:

(4.12)

Sro^^.a rjla:iv& ca*c  Aa ^cu j.alcc^i^\,u sp^rji. ci.rcolarj
CU U..

5^ COi^urv^ Cui € s—kata J J A^^-AAA

ta <L V u ?3t/8w R G H V i ^tC b J tt A \ ^*A? t?

x/i^A JL-. AA;^^.f^7 ^<rt<ii i\^E*t^A^Aicw

t*^AAAS.ta -t^C^kAAG^ 44^ A^l^'Ll ^AS!^S<\3A^^

**Lb.- A^1H.A^^ Ssf - I w C^A AA& ^)C*&A^ODaA^b A^C

cm\: -a a* = t(.a (*^^* 4.o), u^cu v^.4iuj.i.la ^ cli.;,unul^i 
j- <-u <3*41 j ^<j c&^cu^.<*4.'u. i'accuj.'<^l^i jo—
*jo,ic &a Lci-.A^-d t--o j^ljAAbsi co .Gi^ii cua ^r pmja

(2.1^)

— C\JAO^ ^-OU^ 11<3
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*.*1*  i&loc^lrii apirei
C^ A^SC4.1i3 ii^
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GOOOl^la acalnla^l GUBP AOnOOtlG 
tc comru si folo-ind rala^iilo (2.1o) 
^1 (^.12) iezultd:

^6*a n 2a SA& ?p

lots $1 ^o^iv^—
laalu cotsca^td ^in cont-i^io e^lita^ii ^alor

res^lta!

5? * *,  sin <*'*3*  cos s*  sin

^.1^)

--*lor^.l^  i.^c-Griinr do Gciac^iw iooo^ie de numdrul da lamrl.
s^cGt.iv t*2  1 * census , aiiuc in t^b.lul ^^2^ G^us—

taabic ^ant.^ui^>lo. In fi^sjuu &a ro-

iabGlul 2.2. Valo^llo l^oSGrllo*  na G^ac^ia a o^zal spl-di 
clruularo

&onhtu GG *.*Hb s* 4: (2*1^) Gsvins:

ot(^d) Sgl ^c2

2R/3 lw^?4 la^49 I**??J
4 1 1,111 1.^3

'L/^ l,lo<6 1.0472 l,oyS6
8 TL/4 1,0^48 1,0282 1,0939

10 l,Dj42$ 1,01884 1,09391
R/& l.<^3*9 1,01131 1,02333

18 Tt/9 1,010^0 l,oo>o7 1,olo24
c4 H/12 A,KO>?^ 1,00280 1,00^/4

TE/ l,t)O^?/l l,ool&3 1,00380?
li/H' 1 ,OO<!j?46 l,ool2?o 1,002^44

^o "/20 1,00^0<al l,oolo29 l,oo2ot*o
48 It? 4^4 J,001430 l,ooo714 1,001430
bO K/^c 1,ooo914 1,0004^7 1,000914
,2 T'/^6 l,ooo63y 1,ooo317 1,000695

"/4^ 1,000400 I,ooo2o3 1,00040c

a,i a'^ sin zy
* f. **—*''*'171"*: —"—T*

4 aan^y)
^-1?)
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55 -

^1^. VdOtHc f CoreC^lj -* t\A^.ji tUJCylJ
da nun^rJL da LuCuri ^la ^oli^onului

*̂.jaici*  f*  ^vlnu:
d*-9  Ntl^(ltx^)^cia2^

* ^c * 2 ir(f^tx^)^^( aln^

In t-jalul 2.3 ca ^ruzli^ta aroaraa E c^rti a a oo(i*.a  ^rln lu- 
loolraa f^ctorul^*i  da cur^c^ia 1^ $1 ca corat^t^ c& pantrn uni nu- 
a .r relanv -ic ue luLmi, * 18) sa ob^ina c , racin.j 14*  lai da 
bunt, c- n. pan^ru 11 380 la^uri in c^zul in cute nu sa ioloaodua
acaat factor da caracole.

--ibjlul 2.3- -roarua dutor^td inlocu.rii u^ircl ozrcular^
cu m. poli^on iuMrle iuti)-un cutn cu ruz^ corecuut.u

^a conclQar^. in c :«zul in c^rj ^mct^l --<_ u^lc^l

c,25 0,5 0.75 1 J 4

-E'.lo^ E'.Jot

3 c 77,a <Lo3,5 u55,6 195,4 117,1 4o3,8 5/5,^'
0 22,8 *SP1 — 68,6 42,1 40,5 110,1 2^/0,^

6 0 <,3 lo^ 12,3 7.8 7,1 2o,l 1/4
9 * 1*3 3,4 1,5 2,8 6,b5 13,7

9 o,53 2.52 1,44 0,84
n 0 0.25 0,83 0,085 0,354 o,^14 1,28
19 0 0,17 0,138 0 * 0& 0,03 O,4ol o,^/c

0 0,015 0,035 o,o43 0,924 o,u3 0,0/8 0,1^/
0 0,000 o,ol8 o,ol7 0,005 o,ol4 0,052 O.Ou^/

ma ailh in aprc^lo*.^a ccutu^&ui ' 4-tn u.c), aitua^ij
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care inservice Id uebaai&lnarea olnpului aquatic in intacicrul bcnina- 
julul lit peubiu calculul lor^wlor^ lie ponbru verit^caraa ^ruaotrl^ 
lor crmcl in cazul eu^raoouaucbMarolm'w la baeu rw&UAba solei' do aul 
Mua co ^(Mbo apaccla ca iolccima iacburului <^o c^rec^io in aceet oaz 
Q^odAUQO bUAJ

tai bo oaacul^ ineu ^ontm Lubmin uiu icie^.ia&a veu^uttt^&e a Itii P*,  
a. itct^n^rca c&n.^^^l^i oplrel rillior.e octo c^soAanu ^i co umaro 
eiouruu co caacaa v-*  11 auacMei-buuH no nare*  ^Ln (M^sC ^utiv co ia^ 
pune o aprcx&itaA.^ ^ai b<^na it*  aceaabn rnntu pubitaAn-ce adcpba aolubll— 
Id 2a&O^!

Fig. L^.o. icai^iilt^.^i de apruxicara a spiral pe&bm 
pu^cbe aibuabeln apruploMa cuntui-ului eplroi

— ulwlzuioa ungninlui la cenbru o^ in vacin&tabca pnuctul^i 1' 
,1 ,jiabarca viciurilor pcli^onului ;e apira circuLarn (tig. 2.1c a), 
rrocenoal poubo 11 i\4^ebat ob;ini^A-ae  do n ^-arte ^1 alba a puncbu-*

1' ^^alari.id o^/a, ^ i-in ^caa^bu^ la acela$i un^al nan rwl no 
lab-rl cij .to cu 2 ruppecblw 4, a&blel iaaib no oa;ino <**2R/(Ht,  -2)^ 
r^^ocbiv oe 4) ;

— i ^&^.,&rea in a un.^niultil la centra in veoin&batoa pane tn- 
loj. i ' ala^u^ca u^-tm.ul^i poli.^onal aatiol incit lat!M^ cea aal

4.c^ia&A de i ' lie Mr^gauta la eplM circular! in punctm 1 aituab 
pc ca ^recj ^ria P*  (iig,*2*10  b). aceacta uan^rul de la buri 

cu t a^u*.ci  auctb <?^c 2^y(Nt — 2^*
-u a: bale a-ba4Hii m ob^inc o inbun^t^tire eub&ban^iald a pre— 

CAi^el -*"  Qaicul pi&cblc i&i\. cresbeiwa nu<t^nlui ue laturi^ situatle 
av^nb^Jt^aen eao ^i.pecbu^. bl ^ulul calculi

.wbaabu a^dar ca dacd so procvdoa&a cu abomie La alagorca con- 
<uraiu^ poli^&n.^i o _reci.ij bin d (tab. c.j}) ^antm un naclr
ac & -*.ari  ^.cl^tiv radua, = 2a-^o. ^c<^at r^zuata^ no we iolosi in 
c^zul u:Lt r Dareo^aa^ ctne e^bg mai dralciib ic&mducu—
^..a a^a,a -L&s,aaa&. ca.ac4<c ^aav^-.u n^^ul ue ale^wre a cui.bal*Ua.Ul  pdl^O— 
aa&w

L*  -P^L^^^iea Atuc^a-lei <*-*l)  ^.rlu auAo i4.4) ccanuco uoai^ur
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:;i la c ecuare ua apical ^ui. uuu-r u*.  lidt ue
w,jirj de calcul. -aatr^ Mwl^ar^a a-jccei ercd $1 <.Jii a f=ca 
posibi^o in ale rjcv^ndaii .n al-j^ccau nu^^uuiu^ uu sa
Uc^dldCCu m*  Cu.*UUCf,u^-  Cu

_? IdJ ^1:..'*  incurs U4 j.. cur.'^i c:^u-lizu^ pc uac lu-^
-^-4^ ^aca wuu^;*iui^Ku  t e a*--c'pane  *. r* <**" de buce

cu ac^i^uu A&=Au^Ab asciji 3.aci.t S ab =

-U;_,*2wil*  ^euuuctur ca ^^<^c^i—

c ?i A^Ab^H
cu 1

wG^<Cg L\3

re

*a= /*(T2^  =" ^r
K

unie I ^ste cu^-c^Lui. tcb^l ui. 
d^ru cc sac^i—.e L, s- oo^ln 
oo*ni^  oic^^^c<Lu ci.^-1 .4.^1 j?t3Z)<-t^.Cw'n

—y
Ahaiu^^la

.3 ac^ Z^^CU&o/. miO G1
y * y

uJt^^eaAa ex tin,..; xnu-.c^i.al ^u^njtioe.:
&<a licd-ta p<jnc*u Au A& l^arce aid (-*&) ua uu^iuu

in cure:

iwmi'u eacluuLju ^^-cril i'euultu^d
u—u cdMt&ue^at & buri cu ^ec^iuua..

t^ln ia-,wul I* ea!,e li t**B
^aicuta *A  a-u CtadCdiut

y*iA^^<-un  ^co,^4.um ue duicul uu eus,cjc^ *fCui*K*a
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a*  3*  ti reiaiivA peniru punctw sltMtw pa
nr.u^ta ynb/2*  eaultatele Hint ^rudcnbata in tabeldi §i in ii— 
^uj*  utile in sctpul alegerii unei valcri minina pantru

dauA na Udd-jcu^te obtinerwu uuai preclzii in^uae imc-un nmmit 
punct^ **in  ** -*itzo-iului  de al acouwdi eiudi, n-^a atabl—
lit Qi u ^^la^aa GLap 11 ua -u-pemanyu a *̂-i-La  uyed ra&.n**
tive fa^A de rr- Ar-^U de b^.L': al.-jrt care &eigurd o vmtyre t<i..

^<i sn^tatu^ ^tipa cun u±*a  au a^teptut^ cn peut*u  ^um^te albautv 
in mauiaLa n^ru. i^^e a baiol parcu-&a us c-GGui;, ^a^lne o ^i*eci^  
zda a ce CG&&s*Ce  la Gi*̂p  sa^?J ns?
j-tlcjl. la actaHa -<a r*,(juAaana  Gs*  8amlunii.a ^IscaauYa^e ne

113 ^icl a.n ^.<^actaa.m n<j ua^G^*l.  $1 nai tn cvncul
-,-K^lam.^ b-*4.ji  ^-tr-araa. CKia^l oa,,&ae in acebt
& ^Aecisij ca saj.cuj. in^usu,, lad . c-j^ced-a 8Ji..t;ad^ca a n<aa^.rdlui &a- 
-<*1  ad b ^Ta alanSw

^abalul ^.4. arunren &4;-rutu au^^rului iiuit <ie 
bare elenjntare

JoBGluxille Qb^i'.utti cu jrlvi&a la erorile da calcul pentm baca 
ua iun^lna m^iw rijnin v^lubile peaitru o bebiud masiwA iurn-ati ain 
i' ^uluri ^ectiA.^aii, udscwnpunjraa aca-teia ia de culcul
&o i^oe aa&ial l-.ui6 d<t&GA.a aea upi,'Qpdaa& aa Goudi^iile
anaailita pencr-< bara ua lunjiisw anaiew

. elatia care atu la oust*  ^rnd^^diua ua aalQul (*̂2)  aan desl— 
gui*  Val^bll^ Jac.; punctul uj GalGul aa ailA in exteriorul adG^iunli 
ns a apid-ei el^djaG^cg. ^acu se calouleazA ci^pul -a^a=&iG in 
nea bru^nvjmalu a bublMi, jzizin u^uu pdaibilita^i deuodn^uaerd
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Fig*  2.12. uuoarea dat^retd bu^ei &4dtilinil
prl ntwenm nu-aur tinit me bare ela&e^tare

^ig*  2.12*  *prcaiaa^  
cea secKiunii tratm- 
wereale .eniru puaote 
altwete in apropierea 

aeeateia

in spiro el^nanture ^1 nnaec!
a) pnact-1 de caicul on sa aituesa

po supMia^a lut*calA  da cwutacs a spire- 
*^Or Kara Ipwndaa r t^a rln*2^^)K

b) puawtul &t calcal Sa Cl  in cen* *
trul sew^l-fhl AS * unci spire aleaen-tare 
(pa^ct^l P*  -in 11^2.14). in aceaeta ni- 
tuatio, latana rwapoctiwl a aplrwi alecen- 
L*re  nu preduce ci^ a ^Mtic la j cnctul 
P*  sitnat pc aza laKuril (AB*a)  $1 deci 
aoest bwrnac trwbbie uin rein^ia
(2*4).  tcacatl .ell^i^nrw as lace single 
in pm^waul de calcul, ice Kind walCMva
dlstan^ei pantru fieeate letura*  iac& 

(ends Cg<aa*  nn se nui aalculeasA nB 4I as srwnc
is Modtaaren LaKurA*

^e wn^icMaaA Captul ad wartanKa aata de prelamt dsearwee 
prin alA-*laar*a  din caleal a la Kuril pc care as e Hu weed puactul P, 
aaaasa aaba CaKa ce apdrele weeice as ulaSncse mal marl dwelt In wa- 
rlan.a a), la urmare la acelaci meaelsd a preciale nal ^are, wan 
la tceeaai paeciaia ae pe*ta  lua 1^ ami ale*  deal Map m calami ami
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C)testie:Ng,Ng)Np si coor- 
^onateLe cetor Nppuncte/ 
\ de caicui /

Ct teste (sou genereaza 
In program) coordona- 
\te!e ceior Nt vlrfuri. 
\ate conturmui spirei/

Fig.2.5. Ordinograma de principiu a programutui de caicut 
bazat pe retatta Biot-Savart-LapLace.
a) programui principal b)subprogramui .SPiRA*

b)
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MMiua. aaananaa sc jraci-jazi cA $1 in 6i&u.^i^j in cm Ft*
pnnctul P M afl& in axtaricrul valumui^i ;-^rcurs da cnrent*  acaeta 
sa ^oata a-itua dirac^ia unci latuti a aeatuFului pnli^oMl, as da 
axa^ln Incurs 1 din fi^um 2.15. Pantru mcauat& Laturd ^o, dar 

dcci jceaLtS iatur# tratHAia ^li^ioatA uacg.

Fig.2.14. Plaaarwa ^GDQ&alM 
an calcul tn in^rlorul cc:— 
^ct,^r<-l^i dj cs-rc nt

eitnoi,i. i<k cars 3*n

2.2.2. ^alcuiul clnpului cu ajutorul poMa^iaiului
m^^na&ic vactcr

^a&uivarva rwAa^ial 2.1 sa intei.medlul
lunctlwi p^tta^i-Ala wact^FFa^c H. c^Fv in aan^icn^vc ^.e o.a-
tajminu ci rolatln;

nw

A^ilalla avinu aa^nillc^^ia cin ni^nr-'
Iact*lnd  Meam^i daaccspunaia a dMMaiulci v ^arcnra da cn-

rant in n^irc cu l^turi tuMara. obtma panttu o laLura 
(iiiJ. 2.1b)

*=E (2-27)
j i

I'antm daiajcninnra^ iuduG^iei 
c^^natioe anta ;^aaaamr a A aa cnauan- 
c& andul ca vari*t^a  atl pu^^n^ial^ 
lui vact^r in Jurul ,jttuctnl«& 
nu aaui^ron dariv^talor aa mtai*-  
v-a in rain (la Tt a jcct IT. *ca3taa  
ec a^FjccinaazS pnn difaroa^a flaHu

1C^2.16. rataa^lalui 
natla wac^G^ uu^anpaMaauF 
uuai latuFi mcGillnii

antial inais (in coomnaBta cmrta- 
AFana)!
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(2.2S)

unde a pi V Aopiosintd pe rind uaa din -icon^iilo hinasului
UO QM/rdOMtSO*

.<anultd C4 ? ! -ml i L^dtnuul -Ga^MCido inir—nn puoct
P*  tM&uio cunca-cac poton^i ^Lul wtjctcr in d osncdo nxol^ 
sastodulGA Go ooc-rda-a!.a ^i si cdGGi. do panetul 1*  Ga in fijuna

^vind in vadoa*  iapcnl nd in catdtvl 
acoe^oi noZada sroduro calcal^t r&d a, 
iar A^^agia (Z*2&)  nu ot&a *̂i  sidpla 
docic (2.2)dodolta oa in nato-

^aesoswoca in adodi wa-o dai
dOOG^^aGaaCaSa i*T  lOd—G**  V Ald^tl do 
<-^nal. hAoMa ,-oaM dowoni avantajoasu 
in sitaa^ia in naro patoG^lalal wacoor 
ar-j i criontaio ruosi—
i-ni.i sit^a^ia ao
in (iA(_-taAui U-AsLitcT.

2.3*  Ca^i^ctMA^e reotilinii pa**alol^  $i

s^ in 5-isal gan^tatcnrelnr $1 ^ai aLas
in Oatnl na^i&ilo^ elOGtnica sup^j^^damaaro ^ara putace cnro pro- 
i,inn. lu-^iaa .^a^.3 ia an di-^aasiaAllo ^ro<-ovoA^oIa^ iar matari^
l*lo  iorosM^ncHco li^&aac so Aclaaooc aosr in scapnl ojr*n^rii.

i.n '^iariuleior iOA'a^^^aotlcot cinpal ^a^noiic so ^oata
^.3S4Aaiaa i&<: ^Aiecc gA;^ ^2.1?j lia = ^.<?-
n:.'.i.jl*lcA  vccLar.

aa&aalul aii^Gt

da -a ox ra^da 1 ^ac^ioi nta^^e^iaa aLGA
GjGwAAAnAa ^1 LAi L. . G*-L  -LL1

^.t^want A-i C Jal i--o^ ra G**UU4iCatJ  G^a^-h ,-AiGw^.——

't (ii^. 2.1^) m cD,i.G:! p.&n * Ao:
* - f * <^f& f Jjta ..

R^

^1^***.: 2wl^^a mi
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otMMiucEvT ex^reeia [lo]:

x Pen-ra m. cun^uctur reat-ilinnu .^— 
siv i ^rCLLts de tm oux.-ut unlit, 

tl,^^2*Ki*-<4<iUUUCt0f ^<0 SdO^UUG i'w'ZUltU - e—
llniu naGlv t-arcura da 
ourout

' f. . JS * LTHC"*- -o ^r ^o
in c^ro s—a ;lnut isotuaa cn acta a funosle uunluic .,
lar P re^^asiL-b^ conturul o*  linlc^azd

luc^'ian &u ylanul
i dlati*  2.^c ^.rasinSu ia^ ao rwiatl**  2*29  umaidarai^ ava^

— so ou^lno cia^ul ^.a^aotic ratultant f^r& a 11 MCoa^i.. Aia- 
suL.jxoa c^^ona:.to i^n<-un sinoa no axa;

— nuaarul do al au^ei co aprcxltaaz& inlO(_iala do cai-*
CuL onto t-*M  r^cus dwelt al sa^wi co a^rosiaeasd l^&a^.lala no Gn^a-

la o . reclziw de calcol oc-Iwalenni

iln I*pa2(i!  tN ) soi^entw i*eoti<

nuao*.a
tittle ^rodaomL io casul lolwaiill c^lcul^to^relnr elwetruu^oe.
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2.3.2. i cu potea^mluli*!  *̂̂&*d4.1G  vectaA'

Lc parne^.e t-a la ci^renid pGleG^ialului Htp*ctiG  vector 
1^ g.23il Lnn\ c.^AGGCtd lillAGFi*  FaGtllliim inflnit la<^ (fl^.2.2o)^ 

Gaia a*  j diiaa^i^ pdmein CG ? ^1 ez^iadld :
^1 

A * c - -^=- in a (2.33)
L _ ^ "*

R *A in catnl Gu AG.ucto**rolar  ractilinii $1 painlale 
! Mccita av^ntajnl nb^inarii poten^inlGlui twzul—

tunt ^rlntr-o euaa aJ.^Gbrica. ra&pactiw o inte-
^rala iu Gaznl coauGCtG^rclor sanive (iig.2.1b):

ig,.2^n^MJa^ 
^ialul na^natic 
vec.^z m cazul 
UGili GUadaGtOF 
lectiliiAu 
cum ue cuFaut

* S % W *̂34)
5 

fume partAGalAA'a ale su^raie^ai G so pda— 
ta -cwzolva IntegFaia Gin re&.a(ia (2.34)in oas 
t,en^ral iuzu aceasi*a  apmxitimm* —se pri^ty-n Sinn*  
Gu una-c finis de tarDeni. awmd potemlaiul va^

GaF i^zalts^nt^ ii*G**c^id  <n^t*atiGiL  ae GD^iae <*in  B —
A.n c^zul ^a^iniiar aA^nict,, aispozi^i-ei s^^iale

Gu:*auGGC.*;^.i.dL  ^arGurte aa cG^.mi esia aVansajGS ea &a iniWeaGCG 
GGerMGnat.ei(i ^olaia. *u  GlH.a^l<f (11^. 2.21)*  GX^icSia (2.33)

&e nab a&s^a a a pj^ln G^zvnl^
11*  aaaie a lu^ 11*  E23t**̂]*

tundG^liG!' a

pt. fy * 

(2.35)

-1^. 2^1. -xpliaatlvA 
A ^ivinn Gia^ ill tic 
in cuui'UGuata pvlai^

^aca Gcaduct^rel.- sint Gicpase 
pe nn cllitniFU lai scn&aalle cm-an^ilcF 
pz.a aGVGtea alteineaza, sa vcrbeste de

aiciGM niAlt,li..oljj.n. Acsiai, in c-)t.al L.njA ciulUpul ca pei'^cai de 
pall (ii(*.2.ii2J,  te ao^la. zaaniiuG az^iaHll ae
-am*  (,2.pp) paatis*  cala ca<*<-UGCaeFc.  .-inpind m -<ceGGa sms aitj
Gal tJ*aenl  Ca*̂&^UMuSuii  Ctn^FalUF Si atlUd Id^u uw aza <*a

A L-A A-.s- L — ^^*c*

^P-4 -
1)^ cut n n — =
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At<Aj<*s <*ii*
GMMucn&uiu

u 1 n
*t **'

't ^=1 n

n^
n (2&-l)p (<^*36)

ne

iu la
GOa-U<aA&4w dwd&aUd 1^ mwU^
Vmd in Ojt^l\^Uld i^G^G^lGl

tice.
C-^m^ ^Ultal^/dJL lul^Ld^

*̂Ctiii  d3 cui'^Gt
GX^ieulil^ (2+j^j) Ein^ v^ijuiu

^du^iu 2p wO.

^l^.s^^t;n.*e . ^g
sii c d^ w
unvic r-&uH-AL,w ^3 ^iu
A,at3, r^i\^ r.. 4A C J OA $1 

1° icos af iAf A * m,n 
**0 *

*Hf

(2.3/)
n*f  G^& ue

In c^^n<L ul
^nl&i^d dic&

-if^i

tfiG cv

ul^cle cidnEitd^j^
GU J.GM. ^cud<.

3Ct&iVd&WG*Zd  CU ^L&QiJ^AJAjd

ru&u& e^^ivj . i&n L,al ^ul^e co^euc-
^LOtlM ^JkG& dd, i4,3G^f-J 

^u&iu^ ii cu^ci^e u^ c^ u Atur^ Jd 
cm di^&.

^ultl al IctMt
i-&t. ^uturl c^eua
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iontcu r > *2 ob^iuo c**  aou siniias :

, 2+n 2*n.
" ^T(2tn)n^

sin nf cos ne^ (2.39)

i aatcu a^< r Sg ** ao*̂ idas&
sistonAl concns Am one BAASrpdi, 
u.-ul de case a^ $i r puatm c^*w  
ano voi^oila aspc^sia (2.39) $i 

ce caza r Og poncm cars 
tjsca valobLIA exprssia (2.38)*  
co ice m.aoar:

oi^.^.24. ^AltCpOl toCKSt 
Act. co^uucsoars -assist AonpousACsio i. 

tico se ^wtwrainA din o = cot

R. (^^L)
r^Au^tiuo *jt.rjsi^.la  praswut-t^ sintotic in d^oalui 2.^.

o sjoamita c^ (2.3d)—(2^c) cor^spondo**tAic  let
t <*J4.<.4.  ^.p uu pOh ti otcLm—co p-!&c&u n * 2 (s^iCA in nitoAtis 

c& p - 2 qi K = 1)^ (Moaca^a aw ob$in*  o Mdocacainaco. ci—

(2^2)

n 2J a-,
(^)-^p * - r in sin

V )(

sin 2e 
2<f

cos 2^
^i ros^ctiw psntru a^<r<ag :

sin 2f cos 26

, r. *2  . *t*1  sin 2o^^2 - ^-r i t - 4 1. 1^) .n 2f
CM

(2^3)
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2audul 2*5* CMpOAdiiColQA induc^iei ^.^Mca

itua^ia OCMR^ul n . 2(it-l)p

^enuuctor 
rlliicrm 
^^*

d. 1 /

r < a 

r > a

* ^Ka coa k(f-e)

%1 * a*̂-  y 1 sin k &-tr)
K=1 J ^03 (^-^)

-^ItA^al 
GU GOBC^ 
ftliioim 
(ii^*

2.22)

r< a 

r > a

— ira coa De
<— ^in ne

ira ne

lultlpol 
cu pumrl 
<ia cureut 
(ii^*  

2*23)

r< aA 

r>a

-^LgH)^.lu a. -

7 .f -

CU CQRU.
Hcic i v a
^2^24)

r< 3^ 

r>**2  

a^<r< a^

- g s:

! V*  r 1*  2n . a. D^2

} K=in(4-n^)!-4 -ta-n)(].) -

! - (2^n)(^L)*̂  ] ain n-f

i - -----------------------— —i
*̂  ^ut.a iu^Graaant ^;i util tai au^lUMt Qvuvei(_,e^ta ca-ilior 

pautr^ o^surile da inueres pr^ctic uiu tabelul 2.5*_^ub  acoat us-ec!. 
aa^ ^ai :*aljvomoila  sa ou^r^j pa^^ru e ^1 e=f 

aomponanta d*.,  rwapcctlv d*o  pa-tru cu^ponautj *̂
la a * v t amt at&lt^ al Gt*  paturi na ^a**Hu

vm^tt it/2p ^1 g*a  aa onHua!

daria rasultatd filed divareautu [1 ] aa ob^lne un *̂{j-  
natia fuurta intana (teoratic infinlt) in zona ca aaLiub^ra a aa^at*-  
lui corentulal aiGstria. ^a impona in ^caat aaz nulmla ^<'/2p.

;au.ru t-mo, ^pm tt/Zp st r** aa u^^lua!

BUPT
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In eaaul multlpal cn conductcare maaivoe conwergan^a so-
cliltM es asi^urutd in tout*  aituatiile da fi^tul CA interview fac-

aaxiile Hind da iMMas

P(n) nan Xn^5J (2.46)
- K =1

cn ]i(n)) < 1 ^i ) -Xn)) < 1. uatiel de oxenplu panini p-lo m <f a g
,i raa^ 4e cb^iuo;

(2.4?)

2.3*3.  ..atoda aepar^xil variabileler in canal preeensei
acranelor aloe trQ&Jt^ne sice

in c^sui na^inilor sine rone on excitable aupzaccndnctoaroo 
coudHille co ^UM^ionara iupun co intre ini&imrurM de sxcita^ia 
ni cea a iuuusului nA no plasozo u-.ul sou zai multa sc roue conduc- 
«uure [17,2^,24,33^13 so asonenea poate interveai $i un ecran 
iuruj-uguatic a^tv^-ier s-i raspoctiv uuul interior data axul aa^lnil 
oSws! rurtur^n/ueticw Uwoa*.t-^  ait^*a^ie  t&adi**i  nu L*ai  ease o-^^^an 
S i ca uraara uu so ^i poata cjioulu cimpul ague tic pornlnd do la
A.^latla s2.33), iiind nocoaare

din acaata notiva ea

iig. ^oc^iuaa traua— 
varoalu priutr-o ma^iuA 6in- 
CLoua su^r^cuuductoara

arte *aatude.  
coDaroerd sirteMl riaic din iignaa 
2*25  aura pouts r^prezenta o sec— 
^ioue transversal A printn*u  aa^ind 
siucrtMiA la care iafu^ur:*rilo  sint 
a^ruxi <uta prr— put—r& do 

ecr^nul CG&&4t:sur aste de aso— 
a**wu  ne ^r^siua nogliJabilA. i^os^ 

niiioa^lile rasolar notate in fig&*  
rd slut: m — ecraual feromugnetic 
interior, a — iuis^ucerau de excl— 
tatia^ c - ecranul conductor, b - 
iai&suraroa ind^)iui M — ecre
nal teroungnetic exterior.

t outru dotemlnuraa eimpului nag-t 
notic so posts utilize potan^ialul 
au,p*atic  vector c-re In exturiorul
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ds cureut ecu*tAt A&^Ow vcusi^ai;A.&u
AU CKd^UU^U ^UA-tlJ -:u^^ J lUJ.^jS;

^u ^atctu* ss^si^rii variubilaicAw sulu^ia ^a ; t^Z3]
CO

c (J^ ^^°)(^cus *** (2.4^)
h=i

ItlGC^AjA^ ^slu AgAti^lg* ^2^4^^ UC UjG^A^i&U^ 

CGaGi^^.ia la 1A^1^& C^Aa G^siOUld la &A^±R&^G^
VJ^*vA*

Aa CABywtl ^'At^UUi^ Af<^ ^-ii—

ajtc&Gasic uoG&uu cu iLn&ic^ "1" pcuuru r<a A.eL
CJ a' ^-jr^AU A'>t*,  la ^^wUAa CwA^i-u

^ri^ra^ * **^ei^r&^ * **t
C-^.a , ^^wi.-u -ut-^;h*lul  VJ-U&L' na ^C.1.U sub

(ra&^rs*  * (rat?)****  ^Dr^rs*"  Dr)r=*  * f\)*h,
^LtL^i,^a ua excite Hluu U2 c

uc cuiunt liula^^ ua c.s&\j .t c^^.e 1: i
rala^^a ^.^o) j-- tc ^*

AK foujrier
oo

UUUU U^^ = lL^Af—l)^w A<!JA

1 ^s^A-i^U -JL cALsAIl

*̂A\^  CLLACA^ ^-J c

-A...-J. aato:

b 4J, p
* 2^ J uA * ^n n^f (2.^)

o
scu^ si ua i^^-wul cu L-,s . un si. cam li^ inuus^l

sa c^ vli.css tiG^&uluia.uj, u*.u.< aooiiu de ^ram sw scii.u

&eBLru a ^ubeA li dsnsiacui.^ CMUcH^s (2.^o)^ tr-jb^iu c^
Cj Aua uj^n.Gu t* c*. ^1 a*.tial iocAi raiSyiu (2^49)

ras^acLiw .a^nu cal* dod; SQM r<a ^i r>at
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*i * S

^cnciuati.nd laaO<-n*^aeHcj

acaainn. a&at Attd**,&iUAt<3 :
^)<A _

(H ) a (' *), . a C

(2.54)

InaaiG la

(2.5^?)

(2.5b)

Jotxli$ii.la (2.^o),(2.55) Qi (2.5b) aplACam centra iiacare a^-
GuaiCa C*?).  cuna^a 1^

a-joahja, *Xi,AWbili.a (2.p4) davin*

.Limine 4.a*.a^i.a (2.^3) S}^ l^trvtAHGind

(2.57)

ax^*aciHa  t.ut<?n,ialLu.a*.  ^e!.iG vachor ea acriu in f^TM: 

ooa^((^t-p&)

% ^{l*(^)*̂](j^)"  Gua\)(tat—^b)
K=I

-a&n.uji.atizinu eXt.rosi.1 ^antra catul in Cara

(2.5B)

an wxi&.n
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ecraAa loro^a^^tico (nao^ so ra^^senc ex^. reel Ila (2.p7)*
Dacr a^ar procaae trantltorii in c^rj ^plrtadl.vu ci^pulci 

s^^netlc invirtitcr eaie Vstrlablla In tia.:, in aciuanl cck.-ccter 
(r=c) caro ae recasts Suliaar ca indocicrul ae rceuc tsinciedi ver 
apare curen^l elsQtrici. donaiderrna oerauMl jtncectcr ree^l (6=<^), 
pantra det^rs^lnarwa axprasiai poton^laldLci vector co v^ &o-o&r coll
ar tia; ^A_

^ra!\^c *=  42*̂

in local coani^ai (2.j?5). *rln  ur^ara, ccnscjetala do iate^rdr^ oe 
dotoix^na din:

-[I * . ^[1 -

- tpi"] - ^[i * C^'=] .

91 reaultd pentru poten^ialui ao^u^^rc

in o-au rntro^oa no^^^rlru:

vector exprcarlie

COO-O ( ej t—ptr)

coa9(ej t—pt?)
(2.ec)

".1 - f.-*.  [l-t*)^[l*̂)^]^  .i. .V

' xn f.-t "" "f
aiorlt^r la cinpol a^dastiie pred^ da inuua^ ^roo&j^ ea

puna dilerit centre aMuuiCa iunduzunt^l& 91 r^apoctrv pcn«r^ aii^oui- 
cile do urdln gupwrloir

rennin dato&mlnareu araonicli a ci^pui^r
^1 i**duaului^  care aa rutwgte OA.acr^n a- retarnr ^1 ca ecA^uul cci^- 
auQter, to pot ioloai lalaHrla (2.pd) in Qaro ae imocuio^te a ca e 
(raaa p&turil ua curant a t*̂  tor ice lilMd b) pr danr^ur si cu<.co- 
panu da aaoa^uoa induaulul*

i autru armonlceio co ordln aaparior ale clA^aiui i-a^cetic ii^ 
wrrtitor, cit 9I pentru piweaeto tr^MXitorrr*  .cranul^r ^e^-
duotor (loaal) l^ptmo in loccl concHler (2.^t*),  conuHla:

In acoaata aituatle^ oonot^ntera ee rnt,et,raia ae cotoruioa <-rm
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^1 rozuicA peuwzu potuiHialul magnetic

in c^ra &—uu IdouiK aodu^illo:

r.'' "f
[1-(^^][1^^'"]^- cm

vectoe eJLprosiile:

v (cu b-j^)

^ (cu t**p^)

i^r sumele se i'uc de la u pentru amcnicole de ordin supoAc ale
Qii^.ului ocu^vrului $1 &especT<iv de lu u-1 pen^ru cazui redl^nrslai.*
Lru c*zi  dozily

yOas ou...cele iuciuQ^id sa. .^etice se ob^iii ya b^aa rala^iiior: 
(2^1) ^1 recurs. vdo-de uia duuelul u.b^

.abelul 2.u. rzpresiilo cuuponaabelnr inaucHei daguesice 
in prczuusa ecrauelod elecdrMMj^ieiice

*«uc<- rnid^dr-rca ec^e cu*&iva. (1.1^2^24)^ uceusia se ecuiva—

. o.jeulul
"r = 2&-1
A n =

- LU b-p<d

dizpul ce ex- 
^H-.tie ^i
.*.aonica  ion- 

a 
i n^<uA ul ui 
(a - b)

a<r<^

a^r<^ f

K-l *-

^rjuzitorin 
<*1  e^cisa- 
^iai

n<r4m

a<r<c

j^lnul Hai^- 
zisur^u ?;i 
u^aouldla 
ouparioera 
ulc lituusului

c<r<b

jb<r<^.
1

[iXfy*  ]

^.u .zA cu o aulUmo de paturi ce cuz-eat^ lai cu ezprasllle din sabe- 
lul u.n in c^L-^ so InlMcleste cu J da se ob^in cuaponeatele 1^- 
cuc^iei cor &puMdhoare pa$urH co eurcut de mzi a(b)
jj.usi.ae da(db)w dia:d resultant; ze obsine pein inte^^rw

(2*62)
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2pbw niabeaa cu alnetrie axiala

^iateaele in care cimpul &a.^MtbiG preziata o clnecrie uzljlu 
(de su mtiln^sc tr.cvdne in ^racblcl inc.aunebl in c^n^l
sclenolxlier a^nai bcolnelci' reznltat<j Uintn-c conbiaa^iM oa snlMno- 
iai coazlali, dar in nice alcuu^ii in curd Ineervin nun^i apite 
ciM^lare ooa^^le^ iur aadiile ma^cea aa<*ea$i  ni^etrla axlulu^

±n ipoe^^ele nenUcn^ta la parser. 2.1*3w  in asaa^a ecia- 
^Icr lero^gnatice, cimpul nagna-ic sa peace de&it,^r uat^-^iL^ 
neeucu eeacrrau in parat^r*  2^2^1^ c^r ^iuin^ aeuaa t-u -ria ax^a— 
ia$ ae pob rclcai ?i alee macnde bazace pet

— WKi Maia pocen;lalua^i wec&cr al u.*el  spir^ Glrcdlartt*  In 
care inberwin inbe^ale clip tine [12&];

— inee^r^raa aimlibicu a ezpjnaiel 2^1^ co^na^&uu ue  &a a^- 
p&eari an i^cejmre eliptice [^4] ;

*

— deavoltorea in aerie a poeea^ialului nc^iji al
unci cpm clAnulaio ^4$]a

^inere acesee mtGuile 4e caleul$ aetorul $1—a pi'upuu aa e ue^- 
WoHe pa nleina, ilind GonvwnabilA in calculi pen^ru caau^i re^.aS4.v 
conpllcaee.

In preMn^a unci' iGianw ferac*a^etlGe  avind forma particulara 
(cili:alrn auaJtlnl^ n<*  luagime c^re $1 pGi*̂e3billl^ca  i^un^ic^ 
aa ^caea iuieal ^^eana aeparurii variabilclec pentrt*  pce jn^ljl^l 
ma^netio acaiur &au weaSor. In c^&uri al generale se Im^u.. ^cwoual. 
naaei'ice$ aaturul apiinsi*-ce  aaa^r**  ^ctoucl urfer&n^elor &ini^a.

^^4^1^ .aattKia baaacu pa neavdCarea in ^arle a ^^jnelalulai 
aa^na^lc scalar

dMclne&inn un Ucncnlu cu sineene anlali pajccurs ue curwnL 
el putim*  avea curwcare in eecH^^naa sranavereala (iig.2^7), 
In i^enac^u acnpa-Maase aa ^o<*n  uatcrausn oinpul prin-r^u
ueacnapunere in cuburi da Guce^ clc^nCare (ap*ra  lliiierjn) s;l apli 
carea ccreapunadenarw a priuclplulMl eupecpoai^ial.

2enecu dabamlnarwa inane^rel na^piaeiae acrcapunzatoai'c 
unci apire alraularw ^nrcum n# amant*  ae peme^ta ne la 
pceen^lalu&^l Ma,^ei.G aGaa^r rnen-un ^UMC uia^o) arenat aa- uu 
alitaerlc a aplnl^ Ju noca^llle oin ircuru 3^26^ pota^ialul natp*e;n.c  
acnlar era cxrwara ^4^]:

lAnind aaana o& Yd aa panba dazwelba in aerie da pnea 1 cu 
oceiiclen^i pclincaaa LegMdr**  cxprecia (2^63) uavinat
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Fig.2.28. axplAoativA priwlnd 
aagMtic scalar 

4*1 UM1 spire circulars

(cosot)] p^ntru s<c
(2.b4) 

t^(cve<^)j p*m,*uz>c

^QdincaaMla lai aviud aspmLiile ca—

^.^(ccs<^) = 1 ; ^(.cvSoQ = coso^

..G;.'& utuilc Lr^a4.j.u*.t^^ri,  r j-ille se al ^une m lor—
3 j*̂A

c.ra ^(cGb t?) = - -^ [^^(coe iy)J

i*G  G*a)w  uesHani, da a spire! cil
^GwJG,lt*lal  Sw Gia rv^a^lllJ

...s^) *L.  C^? A-alMGld^^c **&  GU i^(dGS ^y)[117]. linind SCH4
J ^1 couSwaut ^(1*  nu

*2 -l-.rj-*-*  A'.S^wUS
CO

< ,l(r.yl '.(Coe ^)l^(cc8 v)

*'^(ccraC)F^(GG8
(2.b7)

L 1 (j ^) Golm!**  yea^ru r^c ^1 cu m^ilGe 2 
< *>G,  an se VG*  ^asua m Gsatinuaraa

'"c- Se uaiai'aifM*  oiaTS c — ft
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(2.68)
Ci M obi^ia eAt rwsiilet

f. JoM t)

^wui*d ciaa *twa^la&aa a ucaaniulai paMu^a ca cu—
want ab«si *5^<tA  iaal. a<:aa^. ct?MSi&na a^-ma-o

.*<vW  aV^t&bw^CH Ca aibtBK^A ^8 CUUC&C**

aa.^ ^4.M av**416a^<*.  ca in ueanul (b=o fi&.
2^8) ^w^wi 1^*1^  o<-*̂/2^  n**bo<*wt  c^a (rs*A«  axyMelile

(8*69)  (2.7^) a<cwwal^&*

Bn - P, *'

-t, - - ^. 1.)
(2.71)

3^2 * n

Pw^ru punct# citnwte pe ma da simctria (&*c).  Gat^rac*
P.(i)-1 cl pyi)-b, 
ajcprasiHat

B*i(c,e)  a

B^^(c,o) .

ciapul ^tiuwtic tumai cca^bn&ta.^ axlala awicd

% &S(*)**3  py.)
(2.73)

r.uuiu Li..t*ul  m.Ltji (b * ^/2). <*a&a&aca
$1 ^LX0)-o*  cim^ul a^; cbaponautu orlan^

t-^ta t,at ^%**̂)  -v*u*̂

3^a.. ^ . - ^.

^jt^rsoiLLa (2.?4) mm jauwaaau*&.  ^cucru awtw^jaina-aa uim^u^oi
i.u ^laaal ^w&ua j.u v.aara

F^(a) - c; ij*(.)  . 1; *̂^(o)  - (-1)*
astfal iucA.t
3., ^. - ^-Ll. ...]

3., C.  , $<%&1()?.  ...J* *

(2.7^)

(2.76)
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Tinlnd aeaaa de (2.75) resaltd cd pi asp^rwalile (2a73) ae pad
pane sub feme:

(2.73')

Fig. 2.29* ietwene aw apree om-
Gulnra

/3,. bead dameaiul psMuia de 
our&nt (fig. 2*27)  presintd ce 11a*  
gd si^etria exialA pi ala*trie  fa^l 
de un plan central (a*o),  atuncl a- 
eesta se paui-a ccuaidere ea Hind 
format din perecni de &pire identi
st $i dlspuae slnetric. Ccnsiuerind 
a astfel de pwrecne de spire (fl&. 
2^9) a earreterisate prin un^niuri- 
le pl 1L-ce. einpul resultant sc ob— 
tine insumind esprecil de fema 
(2.69) reapectiw (2.7a) pentru oele 
doua spire.

iatdel, de eaeaplu, pentru ccnpenenta runiali in easel r< c. ae
ob^ine:

n=i
r^(eesc<!) pentru n-2Jt-l 

—P^(cus at) pentm n*2k

(2.77)

Detarece A^(-c^a^)

results ci in axpresie (2.77) se auulsasi camanil de erdin par, adl— 
cn se oh^ifi *;Ca#a^l  precisle de calcul dar cm un nun&r de cesaanl al; 
serlei reuus ra Juspbue^cale induc^iel ^agnetlce corasptH^
sdtoere unei perecui do spire eint prin umare:

in pmetred IntercseasA de oele oai suite od ccaponentele depd 
niree^la asiulA (b^) el dnpA o dirac^le perpen&iCMLarA pe aceasta 
Cenfem ca 2.29 aoescea sa ob^in dins

2^ *.  2yCns 6 — *̂ala  6; . i^sln 6 i ^cos
pl results:
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fartijuianauMiaceese ex^recu

(2.bl)

(cazul unei spi
re circulars pai\:ursa iaea as curoa-^d, 21), so pct sxpresii— 
lo particulars pa aza spiral pi r<*p?dcciv  in planul spiral, tstfel: 

— pencil*  6 * a*  tinind soaaa i^(l)ao $1 P^(l)^l i-es*U.ts  
A_ m m m a:^3, Jt2*

adlei socG-^l n 31^^111^(2.73);
— pjn.ru m c* a ^inlad sj.*^ c&

^2n-2^^ * 2^1 ' * 2^*)  * " ^j^i^)

*Ri* ^<2*
rez&itl*

adlcl tocaal rolatlll* (2-74).

T- Lacu sjc^lunaa tru.^swe^wulu a moerl mui pa rears ae c^rcut 
(S in fig^.2'/) a L-u.;a!4. uu ' e*  in s^ire uiu—
neuters ^Mfnuru c^r<3 Vwl.Uils uxprvbiile ue calcul ^ca^ilibc an
terior, trLlot-:.lr^ f'oar J co J (Kt ncUnd cinp^ corecf*UMa!.or  
aol ca (Li. .Lapul renultaut ae ob(ine prin incs^raree componen-
tel cc-eeput:z r,oe.e a 1;J TT r in^i-. -p*  sup*ai&^a  rui incerveni 
umatoaruie ^rei sitaatii Clc^incte, lanc^ls de poznia j. <. care o ecu- 
pb punctul * e epical al ciapulul ^a(p.^cic

a) f<c i w t. .id tuate bpii.e*.e  ae ualcul au or- In accucta al—
n*atiu  viapul rezulcant sc obtlna prin 

**Yt*  (2-A2)
Ui*da  pouca wprezenta pe r,v,a eau 

iar -4^ oste un mm^r Unit M spire 
de a*c;lune  ns la o^ro s—a doceoapus 
tcbl^n

b) r>Gir^„, aaio^ loh.v spittle do 
G^l JUl JU C<r. r.ezult i :

_ Ns . ,
^Sz. * (*̂63)
e) e^^<r<e^,, odicl ezjscd c^^- 

rw in altuatla r<e, dor oxiota $i spi
ro in oltaatla r>o. In aceot cos, ala-

Fl^-2-3o- Hoh^ni aaalwa an 
sine trio awlnil
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pal rwMltmt aw ab^laa prinsNs, Nsg
(2.8b)

I JSt J$a -*2  1 51 Y 52

* xc-1 salnslt, J? cu siatwAt circui*ra a^rt
st LuMlnaac cel *:si Incvcnt It* pratt*.ait eu ict?aa ^aleaa^al e**& 
tonblna^ll de tsieuct-al. l^caitce ^.u atilst siwua^^H a* i**p*t*'*' a aos^ 
alta u&lf&raltu .e a ci^clLd. acetic j eall&at in zeta* t*ta M—
cas.rA an^llzc L-cUuAt*l de saris!,!* a cessjia in reapvcsivl $1 a 
peslbUitd^ilQi' c*u n*b<*Ls*Ss*^rc .

in ^ct^s scop a* conai^eic. ut- adeueid c** Geusltate c.a cs^ 
taut csMtant^ Sisussw*aal& (llg. 2.JH). <-*iapul
naSla pa aza aoleuuldul*! a* cu ezpiesia (2^) ere datcritd
*1 atrial a* inte^re^^n a i spin, it suit t rm;

* * 3 *1 L*(<*. P+ + *(=<./3-3i5)T (2.86)

in tart a—au intr.Mius -.osa^iile /^ lai f(^^S )
awt* an factor geozatrlc aw!nd M^reeia t83]<

) - ln(l+ )] (2.87)

(st a**tin* * la Li] daataa talMcul*$$a J ia!a/mb?]ti. a* laptjl.
In canbrul aalanaddslul^ a* ab^lna din (2^6) pantm a a at

and*  raprasintd apirala aara a-tleftc aoadl^la rcw. lar tale 
car*  a.tlsfao eondl^la r>c.

&wtad in weue4.d ezpmaiila 1^1 dn$ InM^mrea aaalltic. in ra- 
la^Hl*  (2.62)*(2.83)  aww (2*64)  tat*  practio inpoelblla. sweats*  *-  
pMtlnladw-at printi^ aani finite, coieapGsaltoarG until a*mAr  iinit 
(B ) da split da aacsiaua At *1  pjrcarsj nt curcntul al*J.As.  &atf*l^  
a*  (Mta^yis. pans***  oanpananta iM^iwiiantaia a oiapului raaaltaM in ca*  
sal uaul ala tern a_*ie  piati. tl ^1 al^etri*  fa^A da ^tcnul central. at

^sa J^a^aln^.^ o*  2n.l
"^" *— ? (-y) ?^i(tM . )p^(*oa  ^) (2.63)

1^1 1 n=i * <-**-*  -*  <=**
daprwaii ainlldre st pat satla avind la basA orlcar*  dlntra

aaapanantjla d-!-usa p-ntru 0 aau o p^rac^a u*  wplrt.-

2.4^2. Hetoda pentru inbundt^sirea unlforaitA^il almpulul
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Fig. 2.31. olat-uld ou donoldta no 
euro nW conatantd ?e ooo^iuoo

- rr^rr

8. - Jo^^) (2.88)
A<*r  in noon con^rulA (r<o^) 
cm^ul no p-oato onprl-
no ^1 pdutA)-o Mzvol4.aAo in so
cio Ln Jurul onit^uli [18,63], 
cnsponenta lon^itutitA*14  ovind
MJk^^wO&O!

, 2
B^[lo^(^)(A)i^(.^ ^).

-4
P^(cos ^)o...J

(2.89)
& in oaro

(2.94)
^3 0^*  Z=0

itnid soa&a da &o&nliAc**t*4  pdAno-&-lOA Logwa^CM. din rolo-
tl*  (2.89) raoultd cd va^latia nooloA a dapulul aagnetic so oo^i^o
pontru punoto tituato po ona oolsncidulul (r t a), 

a(n,o)aB*[loa^(^,  j^)^) * -*̂  ^)({)

tl ^Anind oooua do (2.88) rozuld;
- 2

B(*,o)-J*i[*(^,^)oFs^  ,^) A tF^,^)
4

]
rozpoctiv 2

B(a,o)-J*2^  F(^,^)^?^2^,/^)(^) ^^(^,^)(^)

(2.31)

+ ... J
(2.92)

^^piosillo soononAlor so pot nato&mAso p*.&n  eaAcuAo-
rva dorivotolor (2.9o) Unind soama do (2.87). Him*  data in llto- 
raturd [83,^^]. -a osoaonja so pot uo-uoo Aolo^ll c^-
zul in caro do*-ai;  toa do ouroat onto w^rlaHld po ooctlunoa toloAol- 
duiui. lotlol lu [d3l ao d*u  ox. ^jaillo lul ^1 F(^,/s) p^ntru uaaul 
in o^JM J o o c^a{;la AlalaAi in Gl^oo^io mnlalj. J a J^o/o^.

Fontiu a Qb^iaa ua dap asonatlc do naro unliordtato in jucul 
ori^nli ci f a iaoo apol Ao ooiu^lo tosai noocsnoAiod do j-dco 
o lun^inii ool3QOlduld. ao potto foot o combiootl*  8a aolonoiai oat
fol incit oi no anulooo umA tor^eni din rolosio (2.91) sju (2.92). 
In litocaturd [18,83] no iolaoooto teralnologlm do *bodm*  ooQracaotd 
do ondlnul 2a', uaao 2n roprozintd atoAnul ^rlAulal tjfnon noaul da 
oorln (2.91) oou (2.92).

/^. Joo^oaoaraa oo ozdl&ul pa-cu oa oad*<d  ^n &od alAplu dood 
no cons Ado cd tot AnoAo din iiguao 2.32 oo fAAnd awtuldto din coabiaa- 
^lo o dol oolonoAal a wind por.noorAA o^,^,^,J d coapoctAv o^,^,/^c 
di 2- - -J. AAninu ooamo do MAO^Au (2.91) rooulttt
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—(M!)

GoapenaaTwa a*  ordinal patra aa oa^l- 
$ nj alegaraa ^aramseaalul (rea

t -------- 1 ptctiv b^) astfal incit
Fwg(^)-^^(^,^c)*a  (2*94)

Flg*2w^2*  JwapaMare da urdl- 
nal palm oondl(le eare poaba fi aatiafdcebd

nuaai dadd ^5(le^)/4^
i &atio par^a^sml ^aa cb^iaa la aed aiapie daeA aa tabeld^ 

a*  MgC*̂)  in XuLto^ia da el^*  dpad dab, aa ala gw /g<.
din astfal melt sS. fie eatlaf^eutd caudi^ia (2,y4)+

Pwacra wcapanaara de ordinal $aaa aa aunaao din UtaaaaurA 
[18,27,83,86] sai salt? paalbilHt*H,  dintrv a4*JM  aa y?eain8A dead 
m^i fr^cw^^; Incilnl&a!

a) i^WAanuld da cvmpauaaca i^-twrioT (fig*  2^33) aisua^ia la e<*3e  
bobina aa oocaidarA faraaM din dal aalatwlzl awind pan*aalwll  a^,^,(^, 
J *1  r*e,*ctlw  -J*  ieutru ce^anaajM da ordlaul gaae, a*-
aalM para^atril^ei din EatiafweeraA aiaulwaud a eaudl{;iilar^

2r

z
*ig*  2*33*  ^aiaaaid da 
aoHpem^*re  insaciar

DeleAadawrea prachiea a par^sSeller aalaaoidwlui de cwapeaaa— 
re aw f^ao -oual

- aa (MSarzlud peatra awlaawidul da dead (<*',/&)  adrlailes
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- M reprozi^td ^i\*iic

'is. ^d.r4<lJ G. .t^- "' ICKMU .^ <K,1
panaora oxiwriar lohoj-ai ^vind ^ar^ettii

bi xoapaativ a-J*  -^za coanA& a celM -ei aw^jaoiai ili.^
a^^ aw Adaso§i<*  oz^zwaiz (2*y2)  pa^tm iudua^ia aa*aotAca$A  rw^ulCn- 
o companawrj o.a ordinal ba^a daci ww iudapliLaac co^uisiilwa

x at i2o^uj

In awn ainilax ba pat ua&nca Coodi^H&a Awowawaa ^a^bru oc^pen— 
a^xa ua un auuwiit oruin in *An,a^Aw  cd uanaiAote**  aw caooad ow&o v<*rio<<-  
bild da la u*i  oirwt la altul*  ^stfei ^utiorui a tiSaDillt aondi^iila 
pantau coapanaay^ aa oruinal b***  in a^tua^ia ca aclandiaul e^ta ^o* — 
aat niu doud aau '.r^i wir^iarl cu E<^7*35j*  ?wunu ocua 
(lig^ *̂̂6)  acaawe cwaaaoAl aiAt;

J.
^dg(**e,^c)  m FOg(o^n^)

(2*',t7)
+ 4*"

o<w aaaawnaa in [^7 ] ma praynna an non cad oa coapcnawm (lit,- 
2^37) deriwat din vsrianaa nu aolanoid ut conpoanarw axte^iw*  Aw c^r^ 
tnwd J^ a —Jo Coudi^iile nacaaarw pw&tru coapw&cwxw dw or&iaul ?uce 
atnt! -

** ' % ' (2.^)

Land mpariul J/J^ caoc imp^a, uin cooAl^lilw (2.^b) raau&M*  
bi w wAadiana-aa daart,ux pauiru rwpnrtal J/J a walaara cptiau 

wsiAal incit c^apul in naan centroid nu daMrcaacw '**
on paaia Acai iapana <*̂aa  wxaaipiu ai war rwaultw oAn AoiabAi^o 
(aw^B) /4g si J/J^w ixiaad bi paalaAAiiwsaa <*tim*ii  unci aoa^cuswAri 
da ordinal opt*  ana*  aa datazmind p^bA J/J ain ca^uHiAlw,
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wr op ynTYmynyYafy r*xr- r - 3^3^? 391333
Tm-^TaaT ^3^3vy^UTWnT 003^3^9^0? no

nnry^D 93 MM1T C3P pyotteTOS TTT. pY9pT **!M9 O"
*3n?-r9 ?-i ^TSpSYHOWn

p^ c?T^ M.TojT?n "Ti *3 op cuns! y*??3^p e *** PiP""TTn

—" C MSW?Y3S?^3 UY wn^T ^ Tnjromv *?WU7J39PP ?Y**-S"P3 $POT O-sT3T:T 

T?yt P3^?'P!^nTT"P ^STVtTT OP PTS^T^riS ^BIO UT) 31T *q3 PSF3^ 09 MPO^T 

—a^ee e?Ay *T9v?p<? qy 939311^^?.?^ OP OTPPnae!! UW.T

TTTT^^^^TS eMTOT^nYOE
F&YTtTTm 0PC30? ^TPTU 9?.Ye?y?T3n oc«cwyutnPMacY i!caa 30939 UY

(^^70)^77,70

(<K *Z)

MPtcn^WBO HT3C f?
nwn^ *XT^ "?'WJrw^

39 W y Tyn3ry39
?nop no pYOuato^ *?Y?
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unde f(a,o.s) oste an taster t,eometdc avind ez^rusia, 
f(a,b,z) . -H-t e —^.*  A. - 

^a^+tb+z)^

(2.100)

(2.101) '

uoca at<Auuoi-ul toAisaC uln n+1 e cu uauaic^tea
coMwUottt pa liecaru *ot*A,  Jar variuuild ue La o ^ouu. 1*  ^Ltu (ti^a 
iia^)a iutmc^lA aagdatlCA lDti*-ut.  puucs z^ ^,a axa *̂w  ^v^ultu
P-1L iMu&jiwa codtriba;i&lo*  Ctnt,uA-o& zot-e^oi:

is c^co b^ = o ^1 deal i(a^b^.z^) a oa
Rdaatza (dalo^) oa ^eatw a^lzda ^1 duct rasa a ozLc variubAa.a

ua la o zou^ 1M jlta^ lul(M^A^uu-co neat*  a cu a^. Lu asg^aja, uc^^u— J 
jund iA

Jto "
"i * f*.

tn c^w Jt^J^/J,, , - *('j.bj,l**t)-*t''j'''j'*l)
doeiLCAeu^li Xj Zu ^ot det^^mina din cota-ltta ca 3.Duuc^la 

naded lu n titdata axA a & lie aeeuu^i cu caa uin cuuttul

a $ 1 a l,nbobimtl, uuicd

Leoatjcu at. cu auAObc^t (n^al) ux^Aeeillo (^alc4) ^uu
sub loima*

i . !=„ - ; t - t,n S.2.t^)

uau aL*1  ccn^a^t

, t -l.n <2.10^)
irm u-tuaze a rozultat uu t to tec de ucua^li alt,ubrlce li.^ jre^ care
ae ^eute &\]zeiwu ulji^&u ^^in &et^ue &ULtj*.lce

lu cazul Ui^al tulanold maalwa ^vlud resale $1
aim dtl zoite cu uet-alt te ^-e -ura&.t cu^&tantii (li^a ^*3^), ^ant^d e
obtluw ua cts^ nazoetic Udli*.^a  uw j/AUCwuessu a-*  c^&az ^^ca—
Ceuta .tttiel*  ue pcrus^ta ^a &.*  uz^Ajt-ia (^abo) ^wAtru aa-t^ul Ma^-u- 
tac ,e aza u*-ul  ^oleuciu cu a ac&atdua acutb aec^lt*&*ea  aa^ ua
ob tin* * It? * ' ^? '

(^.lb?)

Acesatu zonula *** aeooe^L lor^e cu $1 (^alo^)w cvjil-
clentil 6^ au ult4-uu^teole ^1 anuao:
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2.4c. Lvlcucid cu cia^ unlioixa in aanu interior ru 
J*wt*  p*  OMl bablne remits ^iln isaliuurua

acuatuia Hub utiui w&lpt&lu uV4.au a Inia^umY, ca.rtim ue su&-
(^,atui^ <4d cu^utit^ cu c —cuai-i^Us, uu cu&aut ce vayiaz&

luHy-un anum-3 acd in ^un^ui bauiuai.
i'FCb^.ena cuM, ae puna eu^u uawU4.&A*u^au  ui^^ulbu^aci 

ueualcdti linlam ue curuub. In uc#.^ a cap ae ^cam: plecu ua &a lu^- 
tul cuncacub [11/] cu <t^c& l&tr-uu clmc- uuifcu.n^^ au pia-
acaz& uu cci.'y u<3 JkCi*.in  m iutayio^—— RCStiiu*

cia^ul ^at,ua;,Lc tu& uai^oi^ (iL&.2**tl*a)w

Fig- 2.41. diuiiu^aMtic gllLScldal tn atcp aagM^tc unlfoim 
Cia^ul FA^. tic in int^riorui ^sciuuLui a# paatu c<^nafdera 

^uo l(,4^a = ^ * T$ , in can at;<.; ^rcdua da curen^ii uiu
COA^.

bac& ew cuM,luai.u. ali^^t)lduj. <M.aaag^aHic ideal (da axcu^lu su- 
i laCCHdUCtUf^, CU f4^.=O \ *1).  'Cuticl {d*  * ^3^). au&cu ct^*

l<3^^.yi ^touuc un cimp su^nutlc e-al ua aeua c^ntraA cu cm- 
^.ul axte.iur. -It^a.y4.a a^..t iu ilg. 2.4i^u.

Jocai^af.4.ai ia cuuti..<j.r-. c<—la^a^i cu v ^aiu&d du cu—
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rant pa anpzafata alipaoidnlui, danaitataa liulara a acestoza^ J^ 
aa datazmiad dins

"a*  - - B„ - B^
^i uaoazecw a^^a taznlan

(2.109)

^rin nznazo ^eatzu caaoa^tenaa deuaitu^il dzaiare pa aupzai^ta alii— 
anidulul aiamagnasia luaal^ nebula canoacutS coa-ouaata magenta a 
cia^nlni a<*t^wi.c  la scan au^raiu^a.

La^ortanta piectioa a mmtiel (2^a9) coca tn in f^tul on uuc^ 
aa redllzaaza o antial da uincrlba^Ae da autent 51 peasieaza ?i 
abacas*  obapalul edter.cip atuad uuuuatn p&.bura de cment ^.rouuuo iu

aiz^awldunui uu c&a^ c,u^a.t.c Mtzlum iii^,. 2^2).
antrs. ebsiuereu ^A&trioutiei Ue(j- 

ait^.^i lirdare u*  curent c-te 
zl ua siap magnetic unllura In intu^lu^^l 
dUptOldU.u*)  wZCbut^ UCCZ MateAUA-AmtU 
Gtd. ^^.an^iala a na j.<j-
tio ia au^ cafa^a ut.ul $11,sold diimag.^- 
tlc A^ewl 1-Mrcduiit int^.-nn ciap aa^aatlc 
onogan (fig^Z.dl^b). -robtaaa ante rwzo^- 
v^tA in [26] odlilziDd^rdonata curblli- 
nll couloowla^ Maultatnl ^antru cazd 

netld al aooiuai ali^Boianla unu. eilpaold da tot-u^o (cara interasa*-  
zl in ^raGtica) ca aedluaale a ^1 b iiiad<

in o^ie G eate un f^ct^r t,emetilu cu aaproaia:

G (2.111)

lar paa/b (raportul aaaiazalaz allpaoidnlnl).
*̂a  cunat-.tu ca ua^altA^ea llniata da cara&t are o w<3tia^ie rj—

latiw GuapdA.Cut^ .a iu*-t;dl  w-i.ol azz^noluulti. (11^*2-43)  $1 daaiw
acta diinazla rwall-uma pmct.cu a uuai cattal de infdvurdzl. *4fic^d-
t.ta. uceaAi^e ae ^.uuto ina*  allnlnom elzplu^ deca booln. alipan-
id.16 ae a^^Md^aazd ^Aiutt—o inf^urarw in trepta^ ia liuitu o infiai—
bate oa aatial da tz.^tae GdAwntnl dl p^lutn-o trwa^ti oa auutluo ua 
tranedc aa 11a aceln^l an aaz aacaapaua&tan lunglAll dt pa aliyda*b  
(fig^^4) aclat.

di - J dL . J* (2^12)t
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^^erti;la daaitd^li at caw nt (2.113)
la tacit*  cll^acid.11 ^caa& razuilat

AeAlccH la^tah ca dtnsltatwa at GUAcnt &.n aw a-
^raxlatatl bcala*  ^Li^soiGal^ ta^c acactal iadtycndant M x 3I dati 
a, ar at wd.a.e ^r-Gtlo. i*t  tai. acvtecl cl tint tcla^li aw ^wawa 
cdaala f^jitj c^-,u-_ alapul Ta^netic iu intcuatul u^ci aatlal ua 
tealLt!

d. a (1+G)J? (2H14)
laic tutcA.cant 4c aaditd c-Auriie Haiti $1 p—*1*

a) -aalw 2*̂"*  bGblaa tli, taidali da,_jMraazA inm-aa acltuaia L&- 
llaia la..^ -;1 11m, G a a, wlasia (2HL4) la fMna:

% - (2H1^)
CLAaaauta di.n aaaal aulcati^nJul de icaicc aarw.
b) P*̂ l$  wll^aalGdl da^cnaw aA &ntwa ataxl gl dtcaccct
lla^G * te cGylaw din (2.114)!

*. * (2H16)
da ocnat.bA, du^A cum er. nt a^taptat, d &a a wnaa&ta 

t*w  at cuwAt .t eb^A*<t  aa clap a*4aatla  a. .tit a*i  intaaa aa ala 
p watt ael sia*  lAalna aca&a al at aaa^a^a at 2*n*w  da c<A-
Atnt aarw la a eu-AltA a.a^axa a 1. nt couul^Hla at ucilia.rw 
xcaald ta ntlc alcd aa an tAtc aal ala^ at xwttaaadA ca tHp^ 
acluXA aa lie elua^ie cdt ad ^u^lu ^btluil.
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4*  i^cillta aecwaul in scna A

enb&aela ida^umrwa na Ww acapa iusmd ald^olum d^ wa fl itw? i 
ed la dapate (ilg^ 3o4^)e In acw^Ca altua^le acade ^\*aul  da urnlcs^ 
aitole al eiapmd aannedo aal alas ^a capwd, u^r a*  ya^treasa <aa^— 

ml Aw bun la awns cwnsral&w

du^a -e^cda 1-^ulc^cu m c*sd s&^nai-
Si&drw

iw4.3*  Ha^oda awpariili vwriab^lelar
In oazul preaen^ei anwr aedi iwrwM^etlc j (lazod-e m sec, 

de edaaare) c.n se Ml pet apzrca toueie de oaAcnA ^Mza&taSs 
sue^ o* —< *<i  ait an le^eewasca aetcus uu&erles^ 1L uuele
Hdwlans maa^ elnd aadldls v^ns dimase*  as ^oacw &aa a&a— 
lUie ciapui na^Mwle dclaaizA aatwda aw^amril v^riabilc&cr^

cuaaiQerd asttal a^zal u.ai aabLne ai.4.1t*ALict  scurtm
prasen^a Mnal eerna Is^uMRuttic

)

Fig. 2wdd. babied eilindrlad 
an we ran fem&a^n<aile coarlal

ccas^l (ii&a 2a4€). iwmtru calcul 
s? pease lolasi jd^en^alul nc^u-j- 
tia se-lar, aaa powvn^ialal 
wvdt,er, Ta cjfu i-. pi^acte aisua^a 
^n alara sedliler ^ar--A'^e da ca- 
rva,i satisiac acaa^ia Im Laplacui 

*̂*W  " Ca rwspecm V^T a Wa
^.iaina bwaaa da el^amia slaiJ- 

nalnla aaeatw eeas^il in cnerdeawte 
Clli.*<^C-Cw a*^t*
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H+ativaw pembleme*  eonaM la intettmaeee eeum^lei (2-117) eau 
( -HA) in tunattii de IronHarl daWa Lneedamme peeibilA dead ee ad- 
mH ei^iALicari- aneiol aa cenoinerd eeraaenl idem! (^ -w)

oe t*** imflmie&a L^r bool-**  olliMUlcA me apemnlmemed pwinem-n
ciioulari eau prinem-e pdmrd de cureot.
/3. In caaul unei apire Giro ala re terwnas*  cu an cLLLoure fero- 

fMg^tlc ideal coa^.al (11^*  2^47^4), a-praf-^ eun^ulul ere W^eoe 
-G *<La&e  auu^ g^aaiaera c4

-1^- *̂47*  ^ird clro^lead -jca*4*at&  cu un ci LinaM*  
iercmsma-aic coaxial

Vu(*.*z)*n  (M1W)
-a oe alt& parte*  ^upraia^m cp^rji e&^e a au^r^fi.,d oe diecentlmil- 
tw^e pentru &ereltind in ceudi(la (.2*11!?)  peten(*̂la  e^ala pl de 
^aonw oo-dr^ra Gw*e  dou& a<ne ^&e eu^rwle(el a^lrei (Ha- 2*47*&)  

*H1 * *̂12  * Van 
rele^i*  -Javaratd orioe e^r<a*

Vuloarea Lui ee ueterrina aim tuoresu Lui aapviw

^5 TF i . . ^t)g,

.1 u^cl co no*<MMt&  a(e^e) - I/2m - R*.  roMltlt
(MZ«)

*Cw u^^uritu c& tn in
apirwl 1- r>e^ ar^ valearea oe ecrim. naied d Pw

^^in uiaara ptsAn, etsue^ia die tlgora 2*4?^  t.'3^di(llld de 
iroatlw^ ^ion

^h^e**̂  *
T^r..) .{**'  *̂"  *** naai)

Lw t*6w  y>n
deaoLwaron ^rob&vnui coneta in Lu$epr*mee  ocnuclei (2-H7) em 

reopeeeacon oMa*l^ilLo&  (2*121).  Lrouieae a loae ^eMlwa&a in [3e] on
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noCodo ooporAoll w^risuilolsr^ rwooltind!

&n c^so sins **ooowl da spo$o mtll pl orslu soro
raapoctlw unt^ lar ^inc ^luscinllo innctial daosol J

lor priA particu^^rl^^raa lor oo ob;lno cin^ul pa as^ scni. oi*

pl 1* aupcm^^a ocronuloi

^nu aotai-:Do oooaanoo so po*to ttoOornru^ ltum*l 3M<piOtlC

12^12b)

pl tiMul n^^Hc prln RU^ral.sorrel!

mil poawro doMMlnarod 1. ^ctivlos^il s*a a t*sor^ia^ -sa^sotAca

(^^7)

f , ^o couoldard in c^aMAsa*a  on oolonwld co iLm^l^o iinlt 
pl gr^i-*  Muua& (001141 co so ^c .4 *̂rool&<  , riui4'-o i?sw^A uo 
ouroct), cu un cllindru Hio^^^olio i-osl^ <JMWlol)*

In ocooAt!i sioou^ie *̂4S),  pliara do oncost so 
iil^ folio*!!  slsir-o laiiaiAnoo so s,ico oio-os^rw. 

(1H1A0 dL). contra o aotioi no ^pir * jlsaoot^rA &ins wai^nllo an- 
pMOlilw (*̂1^3  ... 2.125) it coro ina^ so considors di * JtdL 
^o , di^nl rawuH.ano so ob;iao p^ln aplic^MO prlociplol^i 
soporpooHlols adico
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Lc , altA c^l$ pMntt d m:
Iw pnMn^l^lai wuttnr tiwbsiAw eA fia A J--jaei;iw parA

^Ani^A ^a*  * v4h*A*ilhd  Kww^UA*  AA VAJ^giiA—
Aa*  awlu^im ACH in *C3i**t&  ditUA^ia ad iWM;

^C)0
A-(r,a) pt*  r< A

* (2*U&)
^(rw*)  A^(^r)) <n*̂a  d?< pt. r

e.ur<*  lt<n &M p-cia*  A.*wa
-dc^iw A u*-ua  l^t$^rT.re M dettimiKd uin CAadi—
,ailw uW ^ia*utltrs^ — Ag(a^a)

^A-(c^a) ^Ap(r**)

&A a^rw Jt "*  AJc^ r&Htd ptAuta-a la ^onu:
. fTin^hMAJX.

. ioat rd^aAwa&A in [>1], oAtintudM-t*  rwlaylila.
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*^**̂wb)  l^(^r) 61n(Az)d(Aa)
. *̂t  r*"

* % Tt j ^ww^w^)  I^(^r) gga(Az)d(Aa)*

* % nr]°^eb)  1^(^)  eio(An)d(Aa)****** **

* ^b T  J %aFr„,b)  l^(Aa) cos(Ae)u(Aa)** **
2J op

a^*(*.a)  rn ]^F(A^,r^,b) coa(Az)d(At)
. / f" Ii<*̂)
o^*.**)  - /^jnn 1 AlTlT^c ) ^b) a^u (Az) HAa)0 0^

<d.A3a)

io o^rw 3—in.rouus n'/Cj^ilo:

F(^,r,r^,o) ^(Ar)] (Ab)
(*̂133)

GC*,r,4?o,b)  . [i„(^r);^(^y - %(^r)] t^n (ib)

nwla^iia (2.132) siru, wcr.lv^le.^., cu (2.126),lor *rln  
tlwularloare patn.ru r^ u^(°o)mo) pamis n
lu&GC^lwi <nagnCtj^<w^ <.u s.sMt&Cy < aC-^uuluj.. —s 33u.M...A n 

oina con^rib^t.13 accu^uAul fwrona^.^5ic la ^<^c^a-<c^.aa cua^u&^i 
tiOt ccut^Abu^iw carw ap^ra it. rvl^Aila (2.132) , rlu r^-.^l 
ol rslOylllor (t^L33)*

iwntru lluxul at^^aitic 3^ -.,1 a:

f*O^*  ) j A dz (2^134)

lor pwoMU flnzul . aw at
a w

[ F(A,a,r .b) l^(^r) coa(Az) ^\Aa) cu? (2.132)
0 o

?.4.4. A*tudu  difc^. .;c^cr Ai^ise
^up& cu*t  cuuaocub^ uetodalw OHM^lca folbat.(,w gal na. 

frwcv?^4. in net^r^^ra-. ^A..j U-<^.
zit^ce 4^ uwKnu*  elAnwntalti. llni^si. ilwc^r? In ^r-a cu anwoaw^t^— 
ta^w 4I dwzaw^utajw. uAgt<wtU.wls*t'  clj.iA
incsnit'tLtii Cvuvunanllw J ^^l^rltglcr *AOubiw&^  in cjdml *1^
In ^l^ts-nse flnlba^ wniwl d wa bj -^l^co$s.w -i*  c zu& uuur :-i-i 
goaplioabw pl (tsau) WMOll uW(UM)^U!*'<  ^y^^Oc^b^.UbJ. ^4^ ttitua^ia <^i^r 

^aoacbrU ^rb^cu-^-.rs, (^1 ci&n wctu pccibllA i&c^-r^rwa L.,Lh*&

0 WC^abam In rw^waua Ja -^tcretAZijr^ in cHw^atnc ii*-.t.W)  
fw^u^WAbr Al&u.ba ^rwzint^ uw^nt^jw aua awpwctul wi ,1 *1
wcAumulul da —.a. fl atnnn c^ al^^unwlw ^l^lua avuso AO wwuaAw 
pTWOl^u aablwi uw ^azi.AC4U^rlcu;l^ m cadtul ZwtMi a icob ^rwluratu
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Glfd-jn(alor
Fclwind tn Mopul e^lGal;lul a^lalal magnetic wectnr^ 
a^ieface ecua;ia _ac(^ ret T) w 7 wal^biiA $i in aedii nn- 

c^.u^j^Gw In c^tul si ^.-nalor cu aimatri-e axialA 2^27)w aueaatt 
jou^^ia wots aa ^orman

406 a* -n-AGu!

(2.W)

(c-137)

.. 4-.--- .. i-:zi..t... rv;-4-s<r -i4

. c^naa& -A.ic fi —4 s—-la <*-j—t*<j eca&^ii ^n ui*
-04.' -- ^<3 6ulu!,ld 144^^—Uli autE^r liuih

.3V4..J:

r . * > i ^ -.) 4 A 1

-4.*.^  p-<^.<, ^s*or^ct4  n w nJ,
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— V A S3MV44H -X*̂  ^4. J A 
4

C^^iuct.' to^rd apruxisui
$1 raepac&iv

iguarcc

J2

h'

[m]

), X! ' a

4

.a B. - J

laloc^i^^
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* ** L^z * * S% * *^J
i^cA aa inlmduc nctatlila

ralasia (2*144) sa eerie mai ecc^ac^ in iormat

(2*144)

(^14y)

S H("l*"?  ** ^=2 "4°„)1 * "z * *"r<"l*l  * *

4 4 (iziA6)
Ulsian rela^ie a^Le utiliz^b&^A in erica ^auc*  (^1 in a^ra^iuiwa 
jxai r *o)^  iar _ ana-L. r^ m^ra iue^tieu cn (2*14o)*  ue

^e**.a  in mur yjrw*̂.*i*ria.*nt  a 4.e;aa ^&*
In praciicu iuteraeeazd in <aoc uaonaCAt citna^ia clan wjdetu 

e^r^ie^u ua ^^' ^.,4 ^j4.i^abilic^^a*  7u*,_^ci<.&)t*  i.^
^uthiCwljc k ^Oa&e caMi^a.*  imljr ^eetru
^ULiar4.^e siti*utii  cojflc^eu^ii A*u  v^lurila ^.in jbt!lal
--74pag. No).

4 ^4^ c, ^-u. da noc^ri ule. r^;elal t\e nu
r^zelbe *** K-*r^^  L.a peasa *+*t,e  o r^^ej c^ aeiis&^ns ^e
anu&itw au&Mt*Mn*l*  ^ar w.*rlabil  <^j la un ia jlMul*  in a—

sitAHLw, ^.iduaea la jtata.^a ui^sra uilarrtais
—uuue-mll*  iai^& de vtcini; eit^s. wr^^e*
^e^irla -La 2wj?o, ec<n.^ia in dller- n$*  iluibj re ou^iae &u meu
r^Llar cu (2*14^)  &a*  e A $e aeai:^ ^e *.  odnl m curs ac axpridu

zU .,4.4^&uul nua. nu entua^l*  
e& r.^1^4. e&ia vari^unl*  [^/]

I in Acla;illa (2*148)  as va lace ru^cr- 
i* ^ir^J. Ledin dv^& uirec^ia lou**  

^.iLa.JLu..H. si i^p$cciv ra^iain*  o^i-
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(2.146)

Inincnlnd in (2.1^)^ cu^.&. anal^ asi^r
c&tinw lerat

rU*  U*i  r-- 3, ii

. C<*2^)^  *1*5^  ^3] * °^"2 * °*4  "4] *

4 ^<h^^)(n^.n^)M^;^ ^.1-*  J

in omw w-nu iolczzt nln ncu (c.14^).
<^w 1*$01  cu ^ii^nu i , uA.a &J4.^,A-*

(2^,49) 44 cn^iu4 (2^.46).
D*O&  in ^io<&l<i&a con-j-^S^ <Abo*u-wb  in&e^vln cs*

w*c*  u^in ^r^icui^A.^r^(*  r. (^.^14^)
Wdlaciln cncAicie^.AlOL u^ ^ln c *bf*u^  2.?^ $b,i in. —bj ..
nucwrw o$!5t.4.tic^&ivu * ^jcwn^mlui 44^ n
in ixzolv.*rn..  n^^ricZ z ^ru&ls;z.t)i. *4.i-  nc^i
<*C4tt$  jtn.tr- ^unc-.^ ^izui*&s

P

in c^rw c^ *; ***z^°r *
b) *1*^3 w *^**4*"p
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- 74
In in&eriaml neblnal (Ip**),  tn rteobmil urep$ *1  aeaoflMar

(2^3a) (MH) aw **1  a&*aj  noM&al aoapaoaiw In
jc^^illw (Mat) ?i (2-1&3) CMHWM1

Onaponentelo indue^lai aasnetice a*  p*4  azprlma de aawaemea 
&u oiferen^e finite. -atfel, in c^aul unei resale dreptunguiulare 
on pea ccnatmt (ti^. 2**9),  rela$iila (2.137) wo aoriu in fornat

gar centra c rosea cu paw voriaOil:

(2-134)

^e ecnaiata at pecH^ puuete oi^uate pa m* do alaeWMa

(2^33)

idicind aceass, re^otern^are t-a^rna*

1oncru cnDeur&l nw*rv-D-i  ^A/3r pa

'ig-2-51. Puaat do a*laul  ^o aa& ua

ana aa ai^e^rie aa uoewolctt potea^l*-
aowy*w  iat

yU. C^^J.ui p. Cu ROt^tiile uin 
$i r^cinied co.genii piaa la ordinal

Din mxwbitMt^ia iji ^inlcd seu&a
^2.15^- Sa

(M57)

- ^^2 ' y (2^L3^)

ApalCArew aoAa^gilw (2.1^4^ sa*  (2-133) pansru puueSc ailu- 
a&o in apropieroa m^or euprare^e do ao^-ro^ie a duu^ ^eui.i do perate- 
abilltHa aolt diferite (fi^*  2-32) conduce la rozaltate wroaate 
uin Owttza v^lorilor zult^uilwri-o aae UM^uuwnsalar D^a^ou^iule ale 
induc^le^ c*U(jnot..!.co  ?& cole noal aedli^ De aoeea ae l^pnne exprlM^— 
raa aoeatum luuQ^io do po^ernialul aj^pMtio voator dlnt^*uu  ain^ur 
aodlu-
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se^ui^^ic cod uadi

Din ocHM.na^ll ale acaet^x ex.,.nail in t<j La^ueuil
;irn^ la ^rdntil <.4?i^ aq t^ula Mtivu^c^e

(2.155)

cu aceataa, xexatliia (2.137) uev&ut

(2.1oc)

Fwntru axtux^la cic xig. 2.52$b x.u oL^lne In atd ui il.r

^1

Detl^ur cl pct u^*v  ^x ai^^adl cxud num )1 ma< dmtxw cac^u-
Beatelu luductxei <M*c<^tiGw  t<*  a<? uatwx^i^ c*-  ce x*m<a  (2*1
ecu (2*161),  coal^lWC $os^^cue^.^,^ v*aimd  a ae cc*a*i_Lm  can, uxx. cc 

^.w *̂-C  <-H<aAww4A*t  M A.tea Cu ^aC C4,MSt-*Qt  u^ A ul—
ractia ***n --r?a^ect^'' iwja-wce c— x—******-

*̂. ?uim ntj)ld UM-i 4<*  ue tCy^r ^Le i&
rec su^ruletei ^i pemm pu.*cta  titua.e tc acsiLa^i .wcla. ^ouii*c  
paaulul r t i m*  cate juctilic^t^ nld ^n iae^l^t^ ^exe a *̂*'1
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& alaatria*

Paatra gaairwa aclu^iel prlwiuu valarile paXwn^ialalal 
nagnetia waatnr in nudarile re^ciai da diacr^ tixare, tretale ataM^- 
lita frentiwra dcaeaialui -acinar ccndi(Aile pe eeaaeta Irentia- 
raw UnlAd ca -actm raprealaaA a Aruim aa ax^P aa^uacicw ce- 
aulM an pa axa da siMtrle AoaglHa*!^  la aw puace ccnainerw Awctaa-

asar^:.wR oace prculena yrealntA 
c nlRjf(,rie ta^l aw pAenul a-o, io— 
aeae-na cm in aveat plan ^1/aamet 
aau &^a)wm.(—a). In adaale ccnttHii^ 

i recall at doaanl-i pex^e ii 11ml- 
c-s I& on ^ert da plan- maculwmrea 

a proale^Mi inpuaa deal^ur 
ii^in-ram ua-anlamai la -Aaeaaiunl 
^.L.As^, ..nic;la ewa j**i  tl^spll Iliad 
an ajcwptangai aa Aatarila r^ ^1 a^ 

i (ii^w 2*2>i*  iinci *1***  *****
widens exci, <*i  ^aate aweaideca
aa pa let'idle r^r ml reapactiv

:=rt^2wp3*̂rwati^ra  du^eniului wvaa a^aw
al cunul;ii&w ue zremeyd 11 ^tau^ll^d ic-i.c-.era dMealn-

uwa uw
X—Uw

ri

lul ^rec—A vi a*i<a* —*̂w&*naram  aw pwt wc—le wc —w^al
da l^rmt (2wlA^ * (^w&4y) ywn&r- tom .a awdariwe ms^^lawM

caudr;la ea/aamo aaJnn&a da^a latur^
ae ud^rdera latariwwre^ adlaa aa exainda 

ircatiera la ctrn^ cu ^aa (11^- P^-
um a^a aiut. v-danriw rwta^ll na acwaa^l larsaa 
c^*  pcn^ru cwieiulle acduri inieriware^ cc&- 
dl,ia ^A/aamu rn^a^uiad d^ma^w :<?auita prin ur- 

c^? cc^i.^i a^al an ntmiurul da nn— 
Int^rivaia ^1 m aartwa necuncccutc

1c ^ialele ncw^hur ^aduri)w Cunaldarind rw^easa 
ulu n Ainrl :;i n culoace r&*

x^ta (M-P)(n-2) mcQuri interlay re, deci cut 
acitea ccuutil, rv&pecmw ^ucuMecute, In ^ene^ 
ral L&j n. 1 wcce^ .rt!; watj aarg la o uiacretiaa— 
ra ilt-1 a uu^w^-i^lui, reccaanni&uu-ce tentru 

-j-vlw^re nwnt-ult. i^nr-wiva c^rs. < <an;s,dt& nn wumn de a&xc—le nal 
reuucw in ac^n acup war iclcui - << iiermtiva *̂aucn  Maine * ran 
-utodele r-lwXa^ui E^a,4^,yu,^^Y] v<^rw pan aaigMa ^1 a eanwaegna^t 
rapida a tclu^lcl-

-J________ I___
-Zi 0 z

Zw^. *.XCX1<-  
uarwa dt^an^nlul 

la eclLga

In caanl aeulilor llnlaca dad u ante indapandaat da &$ aa
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aa la a aola^la

401 ij;aiaA Ol*io***lA^&^
Sun*  &a u^u ^.fl9 ra^niA ^-i

fC —it-sA a acc&C
-.... - r 1;.. ...1*  i^A,.^A. 11.^.^-
: rc -j j*̂on^vaa*  tla [it.]

rriucA.^AJiv -i j 1^ a 4*la  ;4*-j —
clOi*  s*  yr^UA'^s^l UW cimr ^a_^t.ic -1 capa*iAw^Aw<*  u t-4 —

re a aistc^-l..i. o^lcul -;i dt: cin. !.J. ci talctil*  *Luiud  ba« :& .a
t**  oifi.fn^s *<*  j jl,.c-i^ ^1 a -i.i c .*.c-l
0(*  v^r ,*V(*i*  4.:. w^u^u 4&naats)a-^^^ aapecte tl jL

— 13 n&. 1'.' - , - ,i li taMAO**H4.v*

<— mlj^UA'^F;?*  namai J.-*  -j —. !*-<.,  .^.4 t4,<y4.j)^ n

Www ^44 la t4 t

— aaa^aajo A^r^.i 4a
.1**;^-,-  —<*A  *̂4  A .-aa^Aa^v a at)L.WQ*̂at-s,oi  in a^ia^Aa—

laa WaJLOlli * v .
AWat.A'u ^&a^,JA'aiwa ^ .-iraljA i .^;-.a- *̂4  ,-^UA AAOUAHta—

aaia 1 tpt alaA^^aaa ac.c^Sc.el av'^tLai. tw a* -j AvAVAA v u,sa
r^t

2.^ rrturva no 1*  o Aa^a ^^aoiaru la ***** ml
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do) in zonelo cu variable narj a cimpuLui nagnotic^ rvepoctiw 
(pan mara) in *OMA*  do de A waringA*.  acaaoti*  pFtmpttno Q 

onumitA ax.^rian;. pantrn a eatiaa oik ^ai coreat oceata zone*  0 d- 
S& poaibi it^te coc^tc in folosiyaa u^ai iBl^le ^roslaro pe
&.AM otiFaia aa GU^i*w  c aoln^le ca va AA utilizatd o*  Ao&^ia—
1^ intc-o r^^ea Aai fi: ale c&Fei ui-^aolad JC^ §A no Loot rant**  
ae (fib*  2.pb). ia iradia^A d^aeuia^d (fi^. se v^r
^O^^OAo9A<*  V^LoAAww ^MP8AA^A'$ G L**vsd^pvA^A8  ^aoGAn

-naotaic oa an an cc-Aj^poaauLt *.a  F^ yvaut*  *-^w
iODtFO ^AO^ci^a 60wLji^i At-A^ *L4  ij^ apAOUpst AQ Solorio AA— 

Alft oasu La**  )GtA^*vZO  spAwA^ **̂ATf  opoctFoL GAApnfni
iA-AiC ,1 AP&1 'Ad L^ V-AG&i vAt.^fd^MC (^pAOAA.-At,PVP s*A8  *,1AAHG —

ma^naAA.-a, Ad -c&jAd^-A wA*-  a,.Aaapd j.A VAAn^iAa
^iai<.'A^i v^wAdtw aA:d..La ^ut-c.r^ enua.m da fib*  na poaia 
sA,OF aalouA^ AAA^w^Ai< !.A^.^-*wAGA  oa^<.A,d A<-.'^L-4oi (a(*tA,i*d8FAA.d  bo— 

bia**  Aa O-A w Aa^waA ca^*̂FOA
(owe) estc oouGta:.t;& L poc"i .<d o ?a -0 ia c!futr;, ra^u'Lt i. ^ilr<
(^dp4) ValGFAls ^ohaF^Lnldd pA<*n.  AuxiBiad $i

C " ............. ' z

Figdwj??^AnFu sj.^A aOAO— 
A i ifLli L<^ L a

Aj.-r^A ^.iiLiinc a*  cgtn*.  (ligw^^p?) 
36 poG JvA-bui walori id^ial6 

j Aoao) tatAroi ua^urllOF
Avfj^A*'i  AAAao^^^AAs*A*w^

^1 AidC-ll .^oLiai—
-.a L.^iA:-j gA uu c^loul iteraGAV 

panOra UMEWmbAlltMEe*  M^MtiOd^ 
AUAO^AUC 08 SM*&tXfGASi*ra  ApFO—
dA-^a d <it,&vea<ibLl*  at&polo UO 

nint:
*— AA8b**aa  oa&A W-*inA'i  A1*A  yiaic

de 1 ^^a.$AAi SH^pagPACG;

— pAKQadnd oa 1^ G^zd. ^.edlLoF: 

^.^wpOwwAV **A^^ one*  <ans(^ !—j

. paAiMobAiidpan aa^MticA*
aa A'&pat^ calcui.-A AGdAati^ pia^ ^iud a^Lla 'walari slut pF^etic idaa-
cicw oa ndiodi

(2.1&4)
rcattU aCCiA^ LJA^.. 43 O GdralaXAA8^

a icA pwFr.5AbLli.t?,ii L ga atrwbdo nuiLa wniwi
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CAQ^iAAAtA ^1 A!*A,<;*QA jiJCaA\. ^,i.

4<3^Ui*I^ c& CJ&1:-,J4.^ A .^. j&4?^

tAV^w AtA<*w*J  Ail Q^^^AAsUA^A^ i A^r^ A

*^**,A^  ^AAJCAUid^ ^A ^AisJAA^ Wc*A'A*Aiv<j  i,Ca.CiA^AAA^

^M*lUC_t.a^AA-C^UiUC^uaud  a*̂ti  , u.*.

iutereeul ,eun-u ^ruuMCere^ u,r^AM& jAuuw-&c. c ^_u.u ^.v-
. i-ruuluAUACa emu ^uatHfic-.t da ia^tul cu in cceblaa^ie cu u&. .u&*uu-  

^,3U3A^^M^ L5 4)i^^A AS^i^A-4iA^^AA% -A 4pA&h^CjU4u^4*A^A  ^AC^ i kiui Cwt^

Vtn^le a aueii^lei uu in 4a& la 4b-^tA^ [^] Mucumlcu^t cu u *juucu^j  

aubut^tulalA a ^uliA^rii ^e-lu*ui  auciaut [Ha^)w LeuA^ur cu ^uuttu C-. 
edu^lc UCCU<.„u uu yACuUdu^U a Uaur^lci CAcC^A'ACd Cl AAU CtA-. J.A^VU 

cu ultu du^ll^ wrubulu ,^tisu v^rijasc cu*d:tructAWe  
la <*cua&  acc^ co cuaBiu^ru Mt,i*e^lu  t uCcuik dec.rACJ uu^t^t-c uc 
WO*U&  <*1  Cuualulul da COUWCZLid 1*1^  C AU CO in lt,mn

la cuA.^< (T — ouna.cClwituhuu ^ului .i (^lua cl), w — wicc&u uu a&^c^— 
re a Ltc^lul^, u <** l^aiuc^u au^jaeHc^, a — ,.aiu u.*v ae ca^cn.;.* 4.uc 
ae Slue aeuuuf cu ^rcuuLul 0*v^ dee uc c-u. lc^ Ml ^ui ale uec*.t la 
^9uci'-.t&d^lu rcbuckwe clauioe^ recult.- ct* treacle n^n-c vuiuuul t^e- 
naratcrulul (ul caatiului du cccwe^-le) Qi i.*c.-c^lu r^u
Mcare eutc uececar un elm^ uajM tie iutuus int^uu welom ^eluLiv Lure 
al Oatfield ue coawwreie^ altua^le in Ga^o cla^uca solu,&c M^kuaulu 
de redi&are u bebiuolor cc ^reduo ciu^ul a^tnahlc cute ecu uu^ructM^ 
uucteMw [?^$Ac]w la aceaec& uAtutnid alut u&Mpllalte l^ctuzele ae 
la ^acegrw

Furua ocoaetrlca a aceatcr bobluw ue^luda ,ti_ul r^ud cu icr- 
&u c^ualulul uc ccuveraie^ ua ^calbUitatou acueeuiwl lu ^rcctiu*!!  
^laaaH ^e ^i-J^ll lute rail al CaUalulul^ ae uaceelt-t.u- u..ur c*.a^  
Qu^notic trmnewaiaul art aul ucliMu ^1 nu la Mtmul rl-jU uc .uaio^— 
Ututiie tuUMiet^ce de ' ** ^e cuueec uu-uAvacw aMu^l& ue uo-
^luere a " aa^uetlc truuuvw*auA  ^1 ar i ftua cuu^l cu
„ee^1—u ccuetauta ^1 ue lu^.^l.u*  M**̂w  <**r  aceu^uu lie c-
CA^t t^wu ae cecAA^-*t  &-a practAe***  1A<^ cu cu a-A^ur- au uccee luc&A 
la elactrMlu *-Au  uceaeid eumEdp acetic aw ^ut lua co Qu*A.r-d^*e
cou^ tl*url  uu bccAUe,
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- de tip delmaolta ^racentate prlacipial in Hn  31  e!* * *
- de tip $ea^ placate yw un expert au aecHune dreptangcln- 

iMs. (ii^. 3-l.b) ne MCjluM aircalarA (li^ 3^e^)*

3*1.  .ipurl de bnoiue pentru generatcare
Calcalul ele c trn^^ne tic *1  beblneler pen-ru geneMteare MRI4 

preaupune paraur^erea umL-coarelcr etatpe principal**
— ulegeMa fortei gaccM trice a bebiaelers
— diatnAianller orientatlwe alt aceatera printn-c 

calcul aia.liiiQt,  eaaiwaiimna-le cu conductoare lililerae Mt pAtat^ 
de curentt

*

— uetuix-nutMa aac^lunii tcnnawereale a laturiinr de bobimn
— c-lcu^. nei Meet mi ciapuluD aaagnatie pentru bobice cu aad- 

^iunea Mala $1 iiwenbual  corec^li ale fumei $1 alaeDelMQiler gee- 
;Mtlce;

*
*

— calc al al lor^eler electroma^MUce ^1 MccaeideMrea dliaen-
zioaarii bcMiaal daca aceste tone eiut ereeaiv de aari*  i

3-1*1*  Jiapul aei^netlc in canelnl de ccnwcrsie WD la Glierite! 
ao&fi^ara^ii ae aptre fililorce

*n.^inaa caGalnlai de Cvnweraie Hind ^-*ae  ia ces^^HLd 
ca ui^eueindie t^aaeveraale, bcbl^ele pot 11 a*,roxiaate  ^entru in-
ce^-t „.iu ccGauctMaM aililci^e UM lu-^&iaa i:jlinitl*  Dadd acc^iuaea 
c^rsalulai cue ccnatantd lu^liiea lua^ aceste CDtaiMSSGare ai&t 
r^iele ^1 dispaae Qa lu 3^2*

Inaec^ia ^a^SDCtiCa in*,MUE  ^UDCt 
a po^te ue.craiD*  poralud de la rela^la 

(2-31) cb^inlndn-ee pent.ru ccapanenta tMna- 
vcrsulA d M^^eiaw

Fid*3*2*(^&daet<jaM  
iiln.orce puralele (M)

BUPT
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Beats*  facet*  altuata pa Male a*  elaetxAe lndne;Aa

tialeAAndd-na la Inoue^Aa na^natlca pa am ym*  acaa^ta 
aa pnai.a ex^rl***  Auuc^le da valna&aa la cantos*  ^At4*An*o  uaawa^- 
tasa in aarie

Aar pantru ob^luarea tin*!  ci*p  n^^natAc a^t ot^i onv^an*  ee la, u^e and- 
larea ^JBii-eAm ^atAWuta din acoaata ax^taalew

rantru c^ .ria*  aarlw^t^ a a aw anotaxe^ luac^la B (x^y) trabuAa 
aa Ala tn sapu*̂  co x, acaaut^ aai^urtnun-ae , Au, plaaur^o aAua- 
tnc^ a cu^uuet^aMlay aa azala x ^1 y. in lie*  3-3 a-a couxAno- 
rut x&napAluAtx acaaatA aaudAtAa ^1 deci ( Bb./ ^x) aa^ lu^nnAmi ca ;1 
uativ^t*  da ordin**!  del aa ae aaulaxa in eritAue, ( ox^)^-n, sv-

a . *V3  **d  'f- (3-4)
coadl^Ae cuaeaeutt in lltaxwh*M*  ^IB^ley]*

^A^ilar aa poata asut^ ca ^1 paatru ( 3j )g*e  UMUu^e 
^.as^ectann ent (3-4)w *mau^unic&  iuaaplAaAta anea*iti.  acnuA-
j;ie, AndMa^Aa ^,^aatA$a in cantru on^lna axpreaAa!

Cza^ta&wa Au ^cuAAuuuze a ^A^dalui da **uAAexxAtata  a ai^a&az 
ba^uat**  tn zjm*  utald aa poata ac(tne unar ptlu iadephttarwa eauuna— 
^t^yaiee tta a^waata nan. (aaAim*  utfbanaluaAAct a rwa^ecAtw an 
t a.ac ^saa cnt-ul,taA (3-4)^ uwa&m*T  cc An ucmctt aAtua^Aa <*,<*re  ue— 
t^avantajul &*c$QA\jAi  w^laeiA *1  decA a^ta l^oxmut aa aa c-uu^a- 
:u pncA^la ^caAtar cam.4.Gtu^.ra a&AAal t^clc w^rAa^Aa Ota^atul mt/wtAa 
,& uu napdfaaee^ t/ w^*Aeat\f  Au^aau^ ^n acant neap aa cute*caxu  
,&Am tutatlwa ala AudMC,taA -fa^uatAaa pa axala himuawwtic&a
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+(%)
la acjcttor niti&a axpiaaAA aa pot datazmiaa rapnartalo

x/a r^-^acHv y/a ^atial ineit aA aw adtAna u^numita WaAczl Aapaaa
^antxu 6*  ^A datwAninazea 
rapraaaut^ta An fig*  3*3*

faelndn-aa icarta usar dan anraaix

f^FUl

Fig. 3*3* Furia^Aa oiapulai pa ana la tzuuav^znaie 
GunaAcarind ap^raie iiiiicA^a $1 Aa inngAna finite tAwau^a

luat*  in cenaidararw - ccntrlbu^Aa Cap*telcr.  in Eld] aa dan ax- 
prasilaa Andne^ieA i^agnatAaa pa axu langAtudAcalA a canainlui in 
c<*xul  u..ur apirw da tip iolannlta a<^u aa t.p ^aa cu c^pata zwatan^ 
guiara a**  circ^xaca. In cauzul taaai a—a lna& in cnuaiaaxaza ^i ai— 
tua^la ta*u.  Can^l diVsjA^wnt awind iozma din fi^uza 3*̂w  an latuzAle

^zinaipala aza dobii*ai  plaaata ^a para}ii 
i ,az*lezi  a& Cjn^zulai (fig. 3^3*a)  zan- 

paatiw pa cai niwargan^i (fi^w 3*5wM*  Id 
^zinuA can (AAg*  3*3*a)  i acapananta 
tmnawvzaain a indue^AaA na^natiea intc-uu 
pdnet aAtuat pa ana AeagAtaazaaAA a-a aa^A^ 
ant axpaaAAa!

FA^3*4^Ganai uu ca^ 
wcrc^a ihD nivareout

^A*d^  (d^t&g)\[aAd^^ -
(3^)
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apire^nr i^lJkic^s ^eu&ru Cwu^lul uive^s^S
reus^i* tin i^Q^rl '^.v -u ^t- (ji . D.' t—. ^b^inus:

(J^l) 
t r 3tQ<. u*̂.iul  &jjcnas c j &xu cy ue norr^ln In pi^jul re Qreco 
prim pmict^'^- (c,o,;;), Qi ^(-a^.b.O) JGiCt'.;

In c*a aa tpirelo da tip au u^^etc plaanwe
pw aopral^tJ e m.ui cilli.-n.), JQ -it*
rwla^iile coa^-cnt,^ t,r^MVe 6^1: n i:.^uc;l:i -a^etict

10^^- *-& j

ire lilAiutete 
oiroo^a^w

a &; Jills*  cnlculul
Awlutlv tl^lu al CG^CJaaSel ia^a<J,4.<ji -*<_"  
cat^ce In _a cSale nxei longitudinals a $aua- 
Inljiw I sniaa ^tMMSo jarw nu alas pa ncoaead 
aadn aa pcs oti*̂)ill  axpreali siaal^rc*  dan 
acee'Caa dcvln fcarte conpUC'Sn, in-
ait aa recoajudA cjlculjl pa Cjm
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aatadwi inditas*  tn paragr*

Jin^ul aa^wic^n cnr^AtU Mnww in An nannA 
tmar annnucbaam acnlva^tr ^rln PA^nl an HHmnt

^c C:^^ -. cnivwl&j.4.A uablMlOT ;.Aiu putdri da curcnt^ a-au Lunb 
in MMicwA^rt, ac^A^a!)! AraA c^anci tig b^bi;.g (ip tip pea sa capa^e rw 
t^ngulara pi 1 „jrll . ^..i:v:i. ..lu ala bcoli.^i ,-tr.lela 8au divaA^anae

A bo^. : ... ,clicma-Gt m teate ais**a^iile  ca^isn- 
han li * tA c <-'). f c11* *

C t '-Aa Xca^ww

a^ia dt& ./^ . 1 :\d .? Li ax:r..?l.a in cara J-*Jt  nA,a?
.u a induc^iat angoabiM aatstrenia '

WaHpnatAw yw &&w

iu cara bp b-
a! m aHtg — AAPtA

rgnnrH a o GJLaa GiiilQA\aHAba a c^ajol-Li. tagaaaic in arlgina aa 
iapuna din nosi t:cedilla na analara a d^rj-aaMi dv ntn^nni nai in Mi- 
^iaa $1 aa on. iaa:

w b^(t^+h^)*  (3.An;

b<*aa acai.ial ^^iic id fi^
3^3g putindn-a* aao&al dawwmAaa coded ;i tMcpaditiv ainanaidniia gaa— 
^atriwa aara asi . rs M $,raj iult a iiomitam.
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&** latmile principal* ala bebiaal alnd dlwrgada pi da 
iMgiM **** (Hlg, 3*9w*), pCAtm datarel A1BM IcdMC^lal a^goatlCS 
au dd mai pdatJ pamt de la ea^Mala (^31). Pantzu paRate aieanta

Q) b)

Fig*  3*9*  CQA&Mtoare divarpcata eahiwalaia prla p&turi de 
Oerend

pa aza lc&glCuai^al& aa pamaete da la azp reala

uAy - (laeaa 1 cany (3*17)
la ears aetagille aa ce^nlHice^ia din fla*  3*9 *b)  $1 aa eb^ina

Ay(a) - 3^-4* */s ) (3M*)

Paatm a»bg pl HcarganH rwdaas ('f ole) rwmlbd ^^cae^^^ d ^aal

/^Jt a-Jt
Ny(a)^n^ - (leaser )*cs3^ — a (3*19)

lela^la da aowaapl au (3*13)*  Laad u.^iui oc aata Ha a^ia da a*
Pant re*  altua$ia la aaas ancdMdtnarale alad da lenalaa earw $1

a apart clll^iris^ awiad A**  aee^lene t^oawera^4A laota dta Ha*  3*1*,  
ladaetl*  aagnaHea pa aza l^uglludlaald aa datarolnt perclad da la 
rwlatla (2*31)  ^1 M ab^l^ [*]!

Pantru tm o^rac^^s uiu c^i*al (r < a) aa luarcaad in aeecdanate 
pdars §1 caapcua^-tal^ IndaG^isl aa^uw&ca as adtla prin 
a^raa 4dAmil*.M eua^t^ar* tauelal <^*3 in Cara ^*1, 
aln — cm Aar h*r<^l* da

BUPT



3*l*w albaan A* AAA <Bb * al MA GJ
t***W (ilA^Maw *m _ ,
au^ATZ alAlndrl. * '*/2)

L&pAt.LnG din MA G.tail^la da anulara A dAfiV—twi A data in crt- 
^Ca, AGAaAt^ Gu ^oalJAlAG si &A3^*-^-W alaAA AAt^Al Lodlt

AAA 3 <fg — * * AaU g -J (3wJ5)

i.. altta^la j. aw La At. GoaaltiaAarw Lun^iawa iAnita A be blew- 
Ln, AC^ataa vor a, mxi;a  ^rin LllAlcraw, $1 aa a  a^ll-* *
c. i,-*<*r*nA*AwL*

rw aab^dai ^razwtilaba, a-^- aiwcbaab aalcala pa&tru an 
v^nal Aa Gvavaiala ca AUA^lnaa da 3 a ^1 awa^lu^aa ^BaoaWdzaall 

a,4 a w,3 a.**  1^ lubA^Aw, r^a^ac&lw o,4 x 1,1 a^ la la§lra^ canals 
A^yA:<uu-aa LAui v^rAauaa CQAatructAVA uw BGAlna (a,b,a)w la H)asa ca- 
-nriA*,  a^*,l<AL  Gl. s,ra .cAutala l*-tsfAAAr  al A^talului ^1 ^dtuZA da 
a-riat a *t.at  AytacAaL &a v,l?^ a

A*,  w^rl^uta (a), l^tuAlld ^rAUGl^a&a ^la GGdlaalAAr aiul ^laaa- 
A. ^a ^^Ait^Ll ,nr.tAa&l G^LalaA**!,  ^^Ayalw <*viad  zna*  din AA^,ur^ 
*̂̂a4A  A W (h*za  UA^jubAMUAlCA AA^<aiw ala " ' ? A—au ab^GA^dt ^w^<JA
u^nua aa * o,7^ t bg a 3, Lar diu fl^Ma (3*&)  * Mauicat 

a a^ aa*  *c*a&t,^  valcarw a-a aajor^s la b^ * 7^ aa ^.anud a awaa
< taAAwLwaZ a^^Au wa&ru cwla daaa waaa

iA, VAAA^.^ laa-TAla . riiACl^^lw ala aaolaalAA ait-b ylaaa*  
j , <j^-^lA -AWn^^aa^*  ^A c^iAA&aAuA, a^A^WAa aWAAta lazaa ala AA^*  

^A^,bA An aac^Am.w AAs*uzvj^aala  a—au alaa b m a*45  Aa * Aal^^w 
Lur a^ - a,^ a la Ai.:,rar^a a-ualuAt-i {,1 a^ - 1,3 a la 1*$!**+  Awaa-
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43*6*  CacaZdCZaC m arCSg C^l TW*ui^&  ad aa f fate y^j—
laai raiaHa (3.19).

la variants (a)*  babinala tint ^laaata ^a an alli^dru aa 
A - a*d  a tub un&Aurila - 7a*  * la*(fld*  3*la).

Pantru cal*  tr^i Variant*,  ccczAdarlud zuz^z**  a-uu
aalaulatt Aod^c;la aa^^naslca In caaszuz aaa;lunil c*n^lul^z^  v^ 
ria^lAla acaataia in ean*l  ^a ax*!*  x tl y*  lad-icsia -ww^ - a^x^-
la^a yuturii da arrant, prwccm $i cinpul na^natlc in axs^iz^raA o*aa_  
laiul la datan^a ua a*  xaacHaaaza aznt ,.rwaaaa^ta az^tctza in a*-  
balal 3*1*

Dab*1*1 3*1* Attaint* c^m^^r^tiv* la cal* tral vai&*^*a

Vatlan
Sa -*̂<7  [v*j g, %

%
_______________________________

intr ia^Azw K-3. y*a x*c.  j*3
a 9*̂ 1*̂ 3*3 A-3**a o*a9 n*a3

11^34 znar 
9*n9  iwaii^

1 4^ ^a^ a,a^7 a, 6*3

c V.31 9 a*a3

Paatru a ^ina ac^ca da *" fralSA al ^a cautrAt)*^!* a^a- 
talar da bnbica la ^r**accr*w a******* .*—*a
aaa ^zza wplr* &illian-a^ m nur**r 4* $aaa la VArlu^er* (*) *1 (c) ^1 
raapactlw trai cpirw la variant* (o). in *c*asM aitaa^i*, a-a c^Acu- 
lat a*n^dia *ta tr^^varaaib a Aadac^icl aaatafll^v az* l*^Atu*r**l^. 
a a*naAuaui loraalnd vxtrvall da loin* (3*b), (3*lc) tl (3*13)* r*zt*A-
t*$ala  fl And rwnantatv za fiaar*  3*11*  

^ffT/Aj
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analinun x\)zu*a^aela  aa CGU*&aa&  c&*
— ()  ^rvzl-.^ o buu& unliox^ibaM a diapuiul aa^atlc**

tiw it*  aucnuuat tj^nzvaxa<Al& ait ^1 pa luu^l&aa can^lului^ lar xnut^c 
i^ ^.ual^ oouanai caa aal reuuzaa Lin aaaa axul

v riom? caa ^ai ^.v^nbu^uazd;
— v .z&antw  (bj pxeaLua^ a auu<- uuiiux&ma&u a caApdlui*

u**̂x  aw ^axua^a ^iulc^^ua adauzH
t- Vdrla^ta aw v^ ^ua iaac^. la caan*u.jL^ro  uj<uA d^ct^ aa ^n^uM c^ e— 

aa c^&^^dLal^
— v<jn.iai4<n  ( / Ls. ^<fCn -<^^Loi.iu  ^a&tJBu l^zaa aa d^aal ai—* **

v^j.^ju&, ^/I e^v4t Aj-Lus*  iiizd &aci aac-Nay un ca_
&.Lr..li^^rsiu *E^L  .*̂netio  i&ya<Bw

Mungal n-<a^Ldl da Cw—waLala a..a 1A G^*zal

^ntLa iacaput c^ oob^nj&a ad L**!turl  .aralala da
-u^l w ivar.c -jr saG^l^aa ^x^n^vj.a^l& a lar sat*  dreylar^
^iular^. (ix^.^*2,a).

,?.L2. C^ndUctoana par^ule da aactidna axa^ tun^^uiai'a

l^duc^i^ -.^natzca -nl^-ut. t-m^cs ' (x^y) curaa^uMitfMra unui 
cctm.cbor ^1^,. 3-1^,d) 3^ aplicind ex^MSia (2*3^)

Gau ;. .rti.cuiaxiz ud s!L. ruall&a (<-,21) ul^ta&ul ua uxu ales.
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(^4) 
uu puaac pw nu—

c^n latkirii OL^lutL. a^ti^l p*mn  pm*cbul  A(-Ay^b-) -.-i^alt*:

in Cuftt

i^r %*  *2-*i*  ^= *2-bi  *i  *-  c^/gy
n*.  tU^ct pn mucal^ L^tta-ii (r(jt,y)

in J.12,b) se po^5w 4*al*a^  &
it-uia^t in .1

(3.^)

JX^- & li^. J GUL-, - W-; ^Adi ^1G . i

C?.Z7)
ct* u^rc-iii^ ,-<*t.lc<*4.^-- ..*( t.-.-.A, .t ,*. y*

,1 ; c <kxa iuL^kCdLM*&ik a
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'<oiasille no c-lcul et^btllsj oo l&loai $1 in
c^zd imm*  G^nxvo cu GGwurxia nlvozt^ciAta nac<i un^hiul do diwoow
^jnt%. in ii^. eat a ronuo jotlwl incit cow^=tlj

LsiCc*  RO -* ill Gt,.*G^dGA<*̂t!  UGGG GGG^l^Ha ilaltG C1G ^i GOG^H^ 

tr^i^v-inalj r-ulc. 4 cuoinjim^ cuiculuz, GiGi^udGa. -tic no wa 
i co ^o GOtunal ^cwjtontuto in ^aGat\rj2a2^1w

in cc-Ha^i-M no prazlnt.A Acuui in cano a—4*  razolvaO roolesa 
c-,iculdjA. jl unoi. DRcinsi GG.yGs*GiM*UMG&Gaiu  ^ei.!;zu ^,d—

...d ca c^.Ai no c<D.*va^i:JLt  dvoi^ans $i aec^iuno pasr^ta^ cu 
4.cai-ci in «c sec^iunii s,i Aun^i-dA linito a latu^iloc -c
* ..,tL.&* ^ a Cc^—Rtic^ti^ dji^act^<ii u ^G1 ooncn^sH no cancoAjA*c
^?i.in!,ij.i.ca E^'/] j<-t.r^ nnu-^ v^riandc no n^oino^ cu Andno^ia nu^nati—

no b j. Aeh^j^&^v R i. canalulni no couvoi'cio $i
^ic crioR^wt,ulul au Inst i&ynao prln

a do GJtO ill ^nc4.ui

i^uclcl i-^c!t.-iudila cati^Lului no cc^-vorsio

/ai-icDta de Q^uw
CaGjluiMl 

j-Gio
lit)or^din in- Lun^imaa

(m)1^.1.-le iairaro ie^lra

L T ltOXl,Q 1x1 2x2 10
o ft 1 Jti 2.jx2,j)

-?*L-<J  <^{) CjlJ .J&J A. f J)wiwi.^ $i S—<ilM

±i. cC'i-Ri.^M--*ij  t.j Go &i,/ c*vjA'^,j..&o  ^vin%*  ACfGa niii
iG&cii^urj a&a acoGt^rw cozui-ta iurc^io do dimwaziuaiia 

cj^ld^JL Go t,ruciGMa ^^acjiui linor din
incci4.oroi cutHmtGAGi) no ^.ret^iui G-cioatatului*  ^oznl—
&-VJ&O i.- ca_<. co uico.nu aa coiora in on A.ndGC^ia
_^^L^ci.c^ ua i, VwCi.-*Mt^  acoGtao ^ucd,ndn-oa

h/].

.^uj &jt l^i. a^ 1^ i^ upnaGilnd
„A.c&i oa ^jr.toj.^i 1*  o,2 a [l^]w ro&uGta UGaa&cai^le di—

iutji\iu^ra ^c^tru d&bina:

. liim are li< i-jjcrt cu Gi.^oaGiunilo tmmvcrsaie UG^iiil
aa j^-ver^on^. &e ^o., a^n^LLA* iu&n-o p&iGd taza GGdiaelO cu co&*
^^etc^ro iii.in)L.^j ^jiGlaie :,G iu^lni& Giu.gi^ placate c^ m ii^ 3*^
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- a*  -

Ha* 3*13* ^v*ma gaot<wtrlca * bt^naelor s.a si^ ^ca

1* $ dittany a = Im, iar b mzaiba -J.n (3^)
antra A avaa un cimp uni.iGia auc^l--nw, b = o,37/ 1;. jca<*n- 

altuaHa, dirt (3*^) ta cu&^Gtnl neceT^r .*
indue ^1**  nas^ticl &.c. **aw n BT):

avind in Vt*da*j  dt^atflunl&a iaarbw mai al*  boQ^L.*̂a&,  wunicw c
valcarj ralutiv raduad ^antiu Muclu^^va si* uuiaat J *

2
* 46 1/rm , aaciei iidit nuru uwc^lG.Ji*  t-a^nw^^taln a *.**-
turli de buci-na

* * 4,(b^-b^) * * o*<?o  om^

linind Hanna da ^mnlaaa ^wAwtalu^ c^i^atnual**!  ^aniru a aw*a
la alccuQZl, n*  alc^w *n,3  a *1  re^u^.st< ^.4.d,b)

Dnca aa aproa^aaaaH oonux.ct^arwlw ^rlu 4a cM-?eub, oln
3*6  aaaUAtn b^ * o,93 *.  ria urear*  ca v&r la-*  i- G^ua .a
cu bg - **

&n aMiHi**a*w,  ^ai*-ru  UG*1  w^rl^n,*  ti e aw i^i. c
CwlauAul A*&  tMtacC al QAJR^ai^ ^n^uwn.o cu la*rwa  ou&*l^-tr*ic  a 
.nr<^AKH 1 Unit*  ^1 a baotiucil ^r-*.-&v^iaaiw  rwa^n*  t-wean *
aan^taaaa c&m^alai <<*̂1  *514  J*«  *****A*MA**1  C** —*̂***** * %.^*.w**
*̂  au^mi^^<*  bGU^aal ^1 sun avb^^alai, awi.ana **-.  v*,i.u-
&ar*  da cainul, aastai *nci$  aln^aaa sa&u^ia m^lsinall aa.j *jza*v^-  
r*a  uumwrica .-a b*aa  ^at^ani inaicatt; <-**1.1*  <**  ar^a^w
^aali^a. ^iG^anul da epical **̂  ^4 avlna ^i-.ci^l*l
y& c*  ^1 ^rv^^ul ^j**wnal  (par.z^.l) ou anal*  ^^rb.G41arl^^,l
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legate id A^i-^ &GbAA^*ai*  Aatlel GA iwiari eate a & ^1
coatee*  ap*i  ,eicc^i &ln,t,&lcw da a^irc eete ccwecabdl calcalul 
cmpUddi r<*un^  citu o A^^o^e de 0 .artdenlarltate l^oztanba

i.i*t\.A.n  cocrdo^G-ie vijcfdciicr CGu.t^rulul pali^o^l &1 zplrelor
cdhcGl, G^r ^n _AG_Asa. pcr^^n^ da la diMnaiunile

a^*a^*h^*tA)*b^*i  ^i-. <-trG
ailru da e*lc**i  ^-*̂*  *̂14)

s.eama GA ce inp&r^ire a b^biiiai in 
* A-ea^GCtAWt t.G&a^ul de apirw pa a twat

1*-^  << ** * &vwGl Gw (A—) ^1 '<1*  aiA-lun le a*M!tnH*H  6^*&sweja*
dala a Gpnai GG c^lcul (dc*db)*

b)

^Ag*  3*14*  -^llawwlv^ ^.Aivini ^udul ue iepcr^lJM a bcoiMi 
AA g^Ara de c^lcd

j^t*u  6^ ^cCA^GlM :^^Aeze iocaa din li^*  3*13  indiier^:^ de valet 
i ,a lu& b^^ ai 1... t-..e ^<*iGA?lle  ahaaliHi ^1 uaae ^eatru h^ ?i ai 
Aie vj4.*n.cjtc  .^i jviauual c^iie^se

.rv^ta^ul emeu! alabciat - 3 b^za ordiuo&tuaei yrlt^cl^id 
GA.n n^. 3*i^<  ^.-:-'-ii,G luam n. GG*̂.iGgAGiG  4*  nai nuainr variauze de

Guinea
dG a,;G&uAL.4. a—dd v-ilcdl-tt GULpeGeAbeAa ei^ulnA nagne-

t = Ade - Gic!.- la ccbina ce ae dMceebgac A^tj
i

G Ai pi At*  a .A A .^Au ^.li. naeGAUA 3*3*

A^udiul ^A^CGurAGwACAAd VGAlanbelac <-g boaiiM

Vallante J^A Ait a(a) b(m) b,(^ 6y(*) bg(a) h^(m) bg(n)

& ^0 O.Cyd 4,1 5.4? Cw& e.y **o/
2 ? ^1 C,1 0^4 0^/ 1 o*365
3 1c e^c^,4 ',1 c,2b2 1 -. L

jGU^tALAla c^lculuiai AjifjA^t-G^M la co-nponet ta tranaveiaal& a cin^n^ 
^1 At*u.  3 ZJtA y) PAGZALGA i^AAi.c in fAg^riAe 3*16  - 3.1B
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Citeste:Np ,Xpj,Ypi,Zp,t = 1,Np
___________________I__________________
Citeste.-M,Ns,ai,Q2,hi, hz.bi, L 
\ ' Ao.Ab y

Determine variatia coordonatetor to 
trecereo de to o spiro to otto

Verified si corecteazd hi)h2

Determine coordoiatete primei 
perechi de spire de catcut

Cotcuteozd componentete amputui 
magnetic ot perechii de spire In 

cete Np puncte

insumeozd componentete clmputui 
perechii de spire l.a componentete 

cimputui rezuttant

Determine ccor- 
donctete urmdtoa- 
rei perechi de 

spire

Testeazd deed eu tost 
tuote toate perechite de 

spire
DA

/Ttpdreste componentete c<im- 
putui In cete tip puncte

NU Testeazd deed au tost 
tuate toate variantete de 

bo bine 
ZfOA

Fig.3.15. Ordinograma de prtncipiu a programutui MHDG4
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y/ -

tAallziniA utcss:^ auo
aa^ajuca atj la ^nu^it aleat&ic ei& ^i ^1 uaa.iu*Jti-
t ^11 ^Cai^e^a 1U de auiiVe-^Ag* GJ CG^Stat^ Ja V^l a ^u—

3&L* J^.bru aeaaa t,^. Viiant^ -;—<* Q-a^wat *^iu i&v^

Gi^j/nl ^a^n*tlG ^iaia^s z C^ta 1^ L-*d*A

^atiji citu^^l^i a^autic in T
1U G^Liatl .;! <&U e^tJllGia^ ^41?*  la

^i*Cte eA^c<—

u*  iGt^iii*  aaai^i 6—a G^naAUci^t nwGi-a tie -*-i*u
^^3 fwg A do)w Va^Ga^a

y^AliCwad^ G-^iCu^ l,aatMA Cu-

p^rc^r^a c^acr*G^  tiuaiiia &—<*  CGn^i^e^.t dur^t^ au^i.
UG OG^^^&GnwG ^i*g*AAn)  A^*u  <****_  **&<*_

^/UMGe bAt*G*i&G  W G^* —

DGlul ?^) iGmrii ^ri4MAa ^le ovGA.^^^ c din rjiu&t^ceia
oa^inuuG se ^letnn^ ^rsAiic m ii^Gr^ie %m- +

Gti^ GlU M uptut't^t; d^tcrlt^ iunel ^3G mcc d b^^dae-^ 
lor^ aa OGG^rv^ ca lanGc^ln n^^jna ^do^ ac *<aa  aa 1^ mnaie la^i— 
t-GU c^ualuiGi cunvamiew ^-*$4  c^*  waln^rwa t*axi3a
c^nalului s^ di*  w bd ^inlnu -*a&a  da wa&naiwa QG(iuuG& ^eaci^ 
iac^oml ^01 trie G^t^lniui * 5*6  d/&)*  tu^naj e^i
Gal GdGGtnc iMb-^ bvuiuaw

1 " io^h^/G^ c le^w6/y*6  *

iW^lnare ^miu Gva in o-zu^ G^Gi^-
Qa lii-.-d la. ,-Jie*  waaur^z a^^iau^*  ,a^^ru

tja C ^Jt*talui  11 CvlJG^ui^au O -G.ailtiLn aa G^la^t
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M/A]

3*2o.  Gia^ul aagcatlc 
mjtals*  M^nawacKala in intJi'lu- 

awR^iaiai da

iia*  ^in^ ul Rj^Mtic d dxa Ldn&itudinj&& $i
nxalw w-L't^avarshiAa inujc^-o aanMmld ** caoaluAui

WQdiW^lWiltA J at &/t31A
La au^rai ocbinai, i-nduc^l^ ^^uasica arw vaieri aa^. in 

zoua cu ia&.a c^a^u&ui. a^^jl a^tia ^1 ymv^^rn a—a aa^L-
*^**  ^6 ^1. rdzuita^

10*̂1  = - 12^3 2
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indue
tlca ja aac^*ai^a  ^Au-aw^na^lu 

anni aa Maid (z - 4zJ

^1 ^as«a znl -tara i^iiaa 
u^uuiut us in a t ^aal^

iG i-'&^L^L

-ila aa cu*<z_
vul^d ai)i in

zona cauttMlsi*  *zsiai  aa
^an ru oriantura iu !*-*uwiul  
w^larlla iRduc^ial^ u^aattza 
m oitaw^ pucat^a aie^^ta Lu

vA^iu^i<a aSaa^**̂*  tn4^ 
aetln ajcEi-^j caui^c&lA a

OstMi Jlfji

-uun^u^ ^uunc^zu Aaau^wiud la azwuz^^^u^ Ok/b^i.a&Q*  
tn pl*-iul  a * *n

3^1.4. ^ater^iMiaa z^nalor alaotrti-aeuatlua

X «) 1.7 <ci 5 io e c 0 0

y (s) 6 0 1.7 p 10

R 0^^^ a.a> ^,76 -W^O

in aura
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2^ ^9 3
"n * <T;u< 1"* i

E \/y Z V * ip <2 <*< 1^*Ft * VF^ + ?ty + F^ - t*it 1* I

(3*31)

Lr acupuA ^atci&LaaxAA Lcr^aAar aAee&xcaagMtAce, a—aa raaAA- 
dad warian&e de , ro^raaa de c^Acui clntDc care u^ul parsiAta cd- 

culul JenciCrtAA re v&laa a &or^ei An erica puact ale cArui coerdMe- 
ta ae uau ca rate aa irtmre )(_ ra,ia ^ul c5), Aar oalAlalt peml- 
-a cdcclnl ^.e^Lt ^ri tie velum a ror,'vi. :;1 a torsel rpeclflca ^c unl^ 
jatee da lui*t^L*̂<&  an L aae da sec^i-nl ^maaeverBde (8^^) -*le
l^turAl de eubma ( -a _uud cd)w An wadere tUicur^A mam da 
urote An care sc caiculeae& Aonule rcc^lo pen^ru ca anaaAa (3*31)  

lie ert M*i  oxeto, cnuruccatale accadcr puncte me detemAal ir 
prcr**daul  da c^Lcd^ aa ^riuaApAu da eeler dcaA ymt^rae
uu aiu^ *u  ^r^rr^a ^.^3 ^A r*r  ctmetuan Cnnp&eA& a lac $A 
*e^ui^^Cela cu^r^i.- aid cate An [4?]*  icr,a AecalA na^iaA apare p*  
latum p-ncip Are (1^ a 1 ^upA tauMrntarea dAn AA^p 3d3) Aa eprepi- 
ar-u ca^#te-cr hrtca a-a vctlau^ a 3u^4 A/A^ deeA
.a reAa^AcA (<-d^l) raauACAt

I, - y79 3B/a^

pa u^tuhva sa a^ura pa lacurAle ccAa uaA aourta
(ip * 6;^), panpra c^.re G^t max * 3*̂>  ^A reaultA din (3*31)  

nax * 3.33dcr^.(13.b.lc^)^ . 67,6 HN/m

jfuritcr La cn:ipor^i.t^le roi^eicr rcruitmta pa unAtatea de Incline $ 
re VilOAilC!

*txmax * ^3 aL/rn gi apare pa l^tura Ip a 5,
* ^4 HH/a $1 ap^re pc la turn Ip . 1;

?L*  arx * 34 KS/a $1 ap^re pc Latum Ay * 8.
*lnlad aeana re rlrenaAunlle eec^Audl trecawemale a Lrturll de dc^A^ 
^cjrtcr inr^e Ac ct)reeyu^.d pe uuitatea &e ^upmia^A

c-.ra aelAclta Lr conpreerrue (atxi^Lra) ccfnectt^arclc bcblrieAw i^aoa 
do At-t^^ra<*ru po^arvri lor^arc pe Ut^rt^&ea ua Anctilae, re ebtAn icr-
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(START)

Citeste:M,N$,Np,ai,a2,hi,h2)bi,
t?Aa,Ab
k=1,NCOSKx-)COS(Xy)COS(Xz

Determine componentete amputui 
magnetic 7n cete Np puncte 

(ca In MHD04)

Determtna componentete forietor 
locate In cete Np puncte

'Tipareste componentete 
-tor; toe ate In cete Np

lesteaza daca au tost 
considerate toate variantete 

de bo bine 
)DA

Fig 3 23 Ordinoc, i de pr^
tlHDOSi : cu a '

3. ..!

N:T o

BUPT



- lot: -

Citeste: M.N^, ai, 02, 
bi , L, Aa, Ab,

Citeste: numdruL de ordine cd La- 
turii (ip) si numdruL de secti- 
uni de caLcuL a forteLor(Nsf)

Determina XpAp,Zp,cosocx,cosa:y 
cosccz.pentru Latura pe care 

se caLcuLeaza forteLe

Determina componenteLe cimp.uLui 
magnetic

(caln MHD04)

Determina forteLe Locate 
(ca tn MHD05)

Determine forteLe pe unitatea de 
Lungime in ceie Nsf sectiuni

Tipdreste forteLe pe unitatea 
de Lungime si forteLe LocaLe

Testeaza daca au fast 
considerate toate LaturiLe 

bobinei 
_JDA_

Testeaza daca au tost 
considerate toate varian- 

teLe de bobine
DA

Ftg.3.24. ORDtNOGRANA DE PRINOPIU A PROGRAMULUt
NHD06 DE CALCUL A FORTELOR LOCALE St 
A FORTELOR REZULTANTE PE UNtTATEA DE 
LUNGtME
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&aA*  OMAicauu r.^..
CM moA dnAawombil& (<&u^ -a^ az), ^^AA Into^arem iLa^aor 

bo ^o AuturHo 1*  $1 6 co ub^aro w 3clo AMta ^.*  **t<\  .or^a " i—
OAOd Aa inluuoro aaturilo 3 ^i 7 dlo bubAcai, CMcaa^OMinAo-A a far- 

opoclaAcu ^c nnnuten da OM^a-a^sn t? y

M * *A  * ^USE ' ^=*

ain rwzdlta&olo oHluuto ^rivAnd om^ul magnetic ferule 
oljctmatj^neiice aa doeprind UMl^ ubsarva^lA daazabit da Aj^ortu^ 
to in vedawa ^roiac&^rii acjct^A bebiua, <*aMal,  tinman
Vjlojreu oazl-.a 9 Audnc^lGi p3 conductcarula boda..?i ^,3.)
bi da crAtiaa mA at^^A-a-a<A& sn,?j^?LialL-.tuars.
l*̂)e  rezultu C(j Lu aa v^ ./ussa aLa^l L.atarialul NbZi, aminu a -j 
OtallZU <Hs^U W^MA*  aaQUsi^O^, M-tS^AAba ALnUG^AiAOt HJ^iAGSACO
aazi din Mn.ariorul bobAmoA ^bmoolul aa A^un - aarA ..a ecn**  
nara tan&MCaGa ^,A mg^actaT r.-tria^ii no ^laaarj a -*.  ,r^t.nilL -1 1^ 
oc^la^iiAnA aiarw^sa^ Aar WaAnAA^ ^oMnhAt nori **ls  &LA^&cA 
OAOCtA-L.^aJ^jSlMJ i-^Ut. —^UFi UQ CCJC^lid-rj & CG.i.. ;CtCaF^ut.
b^bln^Aor.

3^. ^f.lul cincMM cu azr_tAtie an. ruc^-c^Mra

w.M A^AC—

A*̂3  * s,AL ^ni.nA'a^s.vZvA^A' UAA*A*tt<-0  ^^AA.^ jU^SAAAC-SJ GO
tul cd <jj,.JA--.SuArMAcA sin?rLne acuventALf*ij  MSa Alf^isaCu
^^nQAAG A A At-OL — ApOC in a)ULcbi UAn daUOa ^AMnS-^AA A \*A-AA<A-  

aiuniior OAH^ji j -araw * c -a aast*  AuLi urn u**tao  {.wa^aA 
^.tU^L.OA^ cadia. —.AA <)j^j*.4;  w..tL^.wV *-CaLU —AG Cv

AL. t-icL*  *L10^1r^a  LLLr ,^-JiaL^aTO CU ^UtJal dG ^ULG - ^QCO 
L Va ^37,10^*  .ntru A-.aliA-.rGj oner aHlal ua ^OLaratcarv acr tro- 
b^l ^.Alsa _^bL^-;lal tcliclt-Aitc GAGCtw-^-GLAaw (AnuuG^la 4^- 
: otici: ^1 nOLOitwGaa da A^n ifYh^aa ^^Araa un^r aaln^ll
sanncio^ico c.t^ tL ,iA it. s.C3tt.€ aclicitLri ^.rita. L acta el no 
adu.i? a cocLtitnia folon-ro*  AAamAA^Ail do orc^tatlw Ar c n<. .0- 
suare. Care &1GAL potibillA^tCa QD;i. . A*ii  m*cr  cac^uii — 
-Gtjrnico GcLte c lor An ^AoLOaer Aero^<nHA-SAGM.
cum *-a.Cu  t*Ln<-a.Aa,a  taoa'-t*Cc  si ^'eaaaa-aAAo oz^&AuvnsaAo (a?,n*t  
67^113,1^0,134,13^], ^bGom- ^AMOaoa aoaMa^netAQO oouuuGw An au- 
Airvc Oy^^iuAuA ^a*jyOnibAA  i^AacuaiAA ^i no uuo .mat ,oa(,c
Al r.-altu Su^iuJ^ee nudualAw ^aanci^alul OWaLC^^ aA OG4LSLA *̂s*̂*A  
il CCLZti.t^e A-CUUCdA C ^.JUtt^iA JKi a^r%MAa-JtlV ctl [^/]*
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.^.or insd Alta awoataja la^te de reducexoa piorderllor to 
renucoxoa custol^i apox^teocc do -i.-BiGt^ore ^1 conoctare (oa oraaro 
o -drlril tanalnsli nominal^)*  altolc. la^a on cuaoacutale dlllcdL' 
H^l dogate do ^estlG^xea Mapor&turtl sctnuto*  acoote avaata^e ocvia 
^c^^uudoxeoto io ^Gtv*a  reoatrv ^axi*  a^txol iacic .tudxlao eiecwuate 

c& ^e^JXotuara*.e  alnj^&M CG s.M,r^^""d^Gtearo Hint
OoRp^tltlGO GO dole viatica MoAOi la pdtSXi ddlt.re <631 tari de lOOC 

[17.135].
FaH de v.xxane^ eenwao^iduoxa. io ax^rl -a ia^t<*l  cd ll^sase 

^lasc&e ooxa-^t^oexce Go iiiiat&ctzxoa do excitable a^te ou^xaGcndne' 
s^are*  nai ^.or alee deotebiri. ostiel intro l^fd^uro^ea de exci- 

$1 coo a luduanlol co revooa on jeo-an conductor ^^ntru ca in 
iij,ul proceaelor tron&itcrii cimpex^la nagt^tlce warAobllc ale in- 
ousal^i aa no ^6-G:id& in i:-f^?nrjraa da excit^nio suprecociductuaxe. 

aeexonoa*  &.$ina are in ex^jiicx an eexon la-&aannetic*  cara etca 
lulonlt $1 Co -*o  ors ^.eatxu canaa-xdoxco inid^Gr^ttocr.

Datorltd asj-sor oeosaolri ecns^reetivo r?znlta ^1 uoela p^rtL 
Goioxitdtl ^r&w^ud clapux aognetlc <*i  lor^ele al tG&rG&j^^clc3. st- 
fel*  ci^p-d. nu nai anta ^aoial, axistiGd
^^u^ea^iala t ^e ..oaGtane^^ fci\ela aleCiao oa^4.<^
-o**zo  J&raos au^u^GC^jcwlajL ^oGoDse oe cuAon^l ^a. au oa au^rj<

no so^jo-co^la.'i^m' 3$^^ on voouJki ialos.iw aatfal co sa
4. _.nne a no. u CGi^olldo^e cu ^atwooola nolooQ&<n,Aeaica. Lin ^u^ct ne 
wadera al colculului ^l.utouHM^c^ic^ a porticuloirlto^c j—^crcoota c 
Gan&C4.&G4.e a^4.i.caa^l ^&iuoi^iuloi am^dnytm*ol^
oeaaroca ^&.aaala j.^^o^t^aoiAce H.^aooc aau so lolomsa door in seep 
oe jG*.woaoo  :^i id Gansit-goot*  ilolosw. clUipul -^a^^oseiv J.ol*-o  w- 
^as in oco^

Kalioai/si; a &dc^
arane co eus ..toalaH. iGScMO cela in cate
^.GGo&nl 3^.tsj la ddMt-o^ wdts! -31*1  dUd&*

^ojL o^v*  ua r^liaat c^aanlcijic aat,^ var^au. in c*ra  aocoto^la esce 
Hjcd $i it^GL-Enl 3 0&i5cr $i aa ae^vn -. riael*  realizarl idanice slnt 
ca acett lei [8^,t7^13o.l34<135]. ^ulocia are insd Gezavantaje Legnte 
oO aolc^lrea 3.c*;l^lor  c&leclcsao la laduo, care iiaitoaau ^ater^a aa- 
^iail de acaea . retints n.taies dvot ^oatru iaoarcS^l experiaaa*  
tale^ La pater! a^zl, SGlo^la no iaalj.i..^rw estc cu asMlta;io rotitoa— 
a plaaatd la InteriGi ^1 iauasul iix iu extarlor. &iMipulele difi- 

CGltl^i care int^rvin in aceat cat aiut legato ds r^ali :araa nucl 
c^ioctot rctltor in oe^eura pejHJMnan&& cu loataLula so rdoire, di— 
ilaalcHi care au test oeja dopd^ite, axlstind r^alizari on aceat 
tip pi^u nonjiul [9*17*52*64,11^].  a^metun*  uuei oatlel de ccaos
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in awe tinea tuncawaae^ 
It sata MdUM pniuaipi*!  tn 

3*36  in tana a-a c^nelGannl 
nuadrul ua ^erncal ne pall pmd, 
1^^ Mtatlila raprwalucai a — an*  
wcn*anlwi  fe^aw*<^Mailu  intwaier 
(*nbMala  wa^lrH); w^^Wg — anew- 
le intlwurdril da w^d^tatlw; n^, 
bg — naaala inf 4*ur&4ii  indwaelMl$ 
c^wdg — ranwla ac*-nulut  condue- 
tcTi 3 — naaa wa^nnului 
nasic anterlnr. a.^,ina tiled Im— 
gt in wwapar^^iw cu .iae<*aLanil&  
aala tnanaww^ealw, aw paate .^^11— 
pa inilawnm ca^Wwdiur ua 
watlal at aw lad^wan*  in plan, ^.u 
Goordnea^w palara.

in acaat p^renaaf aa tana a anali *1  a luiluantal war Dwior 1*-
nanaauwtMw a^m*2a  a^'tp**&ui  .*«n"dbld  u*a  3^uu-wnt.,
daiWAaLM^caa unor pwr^aHtcl eAduimaegnfWiwi ai ta.iail.

rmblwna a l^ai abM^dt*sA  i^ m*slrul  ;MM1 traci uw a^rua^ra
gcllntifiwA [3^1] si da a^dawt.ea in a srol ant^Gnlw pu61io^^J 
[23*34*25],

3.2^, Jinpul ^A^cdH& 1^ c nuclei cu aac tj^ia aaw
i/*accaduus^ard  io wb^anya weaAnalwr

Dant aa^anala wlwu&^-3gMtiaw llpawea nan Jaat iutn-w p^ina ' 
laat aaaahda aa aw laa la damnum***,  a&^ul -*̂netla  p.ndua aw a 
taffy rwrw aw poata dWwe^nlne sHwcw pa bana rwl4.{^l-t:r Ituucw in pa- 
zagTw 2^^2, daal iutlsuna^wa aw wabiaaiaaal ^ln ^A.uri oa GUMnt 
(fig, 2*23)  ana GuadwctMua ^.aaiva ou nanaHaia da auunt w^nwwwnat 
(fig, 2*26),  In -cwat a^na aw talwaaaa aalatllla din tabalal 2.p 
naapwwiiv zwlatlllw (2w42) $1 (d*43).  *anfal  a-au ca&aalat wwapn^^ 
awlw indantlwi a+gnwtiww 3^(W * <^/2p) $1 ^(3 . w) la a Inllyamnw 
awbiwalaM palntn-a pAtant da curwnt in waaMile pel aau p*2  yi inft- 
QtiTaTwa rapafblaafA pa inanaa panini tael ('f a "/dp) ana ya an wna f- 
a n/33w RwanHaaala aw panalnad dantla in ft^urila 3*2?  ^1 3*36  in 
waaw wuaba wa Unia paaafaM weawapanda aanaaiaii Umdaaeutala

a 2n-l - De
3e aannwadd al in wane at la in data 'f a s/2p*  adlwd intdaanan<a

aw laawae pa tufAwuaara, wwaa aw anta daaa**awajaa  d^ad awwaaia anta
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^*27* Cwqptns&t* radiala a magnalia la m '<./2y

^*2b* Gc^ aua*^a tau^a^iAiA a ciatpalul asgaatla Aa w a
^u^raccnsLuatoura*  In cd *f  =^t/3p^ ajcmoniaa da ordinal &rel acM
-u&u, iar oiapul raaal^nt ac^ua pMnunyat An vaciaatasaa Infddny&Kllw 

aaa^wi^a c-a c^lculat qi s-a ^reacntat grafia a&myMMa&a 
raalald a inat CLiai njagMtica la o tnid<jurs*ru  <aaalv& c^ p m 2^ a^ * 
-= 1^3 a^ al R/4, jM&uHa^ddc iiimi .rea^RtaAa in 3^29 in aara 

a caaaldar^^ = J(a^—a^2. ba cunctaSd c& al In aitna^la daiawMa- 
n iL/2p, oin^ al n^^naMc este nai rwdaa tn dw^tul laiAensasAA*  

Gu**cmdau^&  cu am ^ur^grujCQl prlwind aanwaztg^-
,4 scriilcr uin <Mt. iuuuc^Aal aagaatlaa (ralw 2w47)^
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iig. 3*2%  In

bwlul iiwUw * Ji-.t^l*  W VW^ K I* f *
I MU^r^S C^-t^iUl^i <2^^Aii:*C  pX*auuB  GW 

aitmaHi ^,.url-cG^urG cj*c  <

w&npal nagnwtla la a 
m^iaa aaacrwad cu ca- 
cidagic aupnMQcA^*  
laaaw la pracau^a acin-

la pawawnta ccra^wlar wlacir^ 
-*̂b^sflGe^  dacA wcaadwa aw acud- 
dwr^i auaala^ (eduuul Gwaoaclwr 
^ca (r^o# iaa*  Gwl v. *)U-!SM  

-*=^)*  iar iniAsurla-ilw aw wc^l- 
WalGaaA prln pitual da waiaat^ ^^1— 
j**̂d  cla^dGl aa^amlc aw _*̂atj  
fwda pa &-M*  

VwA^itwl-d&i. (*  lalt^-
alAM^a-av dlrwot ^wla^lilw din &a- 

WutAiiadivh a iniianu^aa woaaawlwf 
a iaA^giAMLEw L—an CManawrat uawia 
—a uatgAuli-at wca;^MwGt^ laalalA

a i!^uc;i&i n^tjaMSicw la v t^/iLpw <^6Mal a-a eoi;aiG*Lat  a jw^in^ cu 
doua * w^cai G4i ^uli (p"^) ni a-a ua^ll^W influGQ^u car ru^ui -*-(^uw-
tic inCwriM^ i^r patur:*  da spawns t-a conaiGW- it ^w aa-
cul n/4*  .cr^aul 19rGS^.^ai;lo anterior a-w wtomAwa^t A.n
aai au&ta v^riauta 31 aAumc i<4/a 1^2; 1,^$ 2( o<? , u^tli^ui a^a Gv-
iKMtpuuninu a^tuasiwi in carw ^Gi^GQl llyaw^t^^ can^WM^^wi
^aGialw a inG'^c^iei s^caiics *n cuuaidar*aa aa-w MpiMawia*
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Figw ^.31^ ecra^ulul
m*gnebiu  Mtta^inr acuptu amu- 
nicll lm-da^au*u&a  a luuue ^iwl 

<w^Mtica

LL)

r/a

Rwfjrltvr la i:^ 
fld^A ff^lfUllui 
aundueuaupf^ ctfn*  
pnlai aajnetle prudua 
de iaia^ujimma inda- 
aului In tiapul praca- 
salar traAiitniil*  a-a 
r^pieaantat iu 
iig*  3*32  varia^ia an*  
munlcii lundnaoutale 
a CM^wentel ^ulale 
a indue^iei na&netlca 
in aituayia ad JBuaa 
acubtai ecran ease

. t *.o*6  h*  6*<eeneta —< 
M*c  dcRddrW pronun^atd a 
induepled -enp*ati*e  In 
aenta acnMtulai onnduotcr*  
Ja^mure a ealer ^ruz^nta- 
wv, re&nlta o& inf lacuna 
eG*3n^dinc  aluaMeaa^mlee 
abu^n*  ci^ulul aagnetlc 
acta proEum&td*  aatfel in- 
cit aaee^e aezane on pet fi 
-e^lijate la calealul oin- 
pultii augneticw

^1^ 3*32*  lulluaa^a ec*t*uulal  elao- ^rie aaupAu ujMbuieii AunuaLaeut^le a indue i^i?i :.i^jtlca

3*2w3*  Deteralnaraa auvr p^r&^a?ri ai sa^iniinr aineruM cu
eacita^lu uu^rueeuGucteara

Dator^-t^ GaoseD-rilur ouustruchlva^ indaaaabi aua-n^al mlaan- 
rilor faro^^netlce^ ^ .*raaniCi-ii  a<a$i^i^or slucmoa cu aaolta^le au- 

uuctnuM si.nc uilu&Atl fugu da euael ju^lnller ciaadcew Dweaa— 
uib d# import^m.^ aate ouuoa^tHijb iL.(h.GLiviH^ilc^ (i<acban^aj.cr) 
^ruprii $i oubuule i: c^drul ulivribaior rc^iauTl da isutc^loaare*  
^rA*aeat$  br^a^itcriu auu t*ubtr**uzitoriu*  S—a ccnaident in cetMi—
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- 1Q9 -
nuartt in ai..s jc twi...
Cerent $i im<jrwiu el^^4.. .. ^otica ,.2^)
icwale.

tl'QpCll ,1 2it&ta*iw  Csf 
Uif -^l*̂  ^tlCa

^te pa biaa mlanwi da deftnitlc 1 a v/i.
CG iL*̂&Cc^Q  ^&&&a*aA&a  ^4 A GA A ^..GGA

iorsa,
W_3

it Carat
23

aie^arac- $. <i r ^4/ Lj — taW A

^n . 4^A.TA J ^4AAOtn*t,(J  w^^wa.

a.^lci -v*-.  Qa&-

iA <AC.^*A 4-*a S*^ *A4*.K*a-

1 C3- J J 4. G \aj

.^^41 ^^UaG*wa,^^W-ya,^^ -J

in o *rj  ^ij uitat
L^GLAA^ A.-*  AJ^

9XCa<*j^t*  (1-*),  ^ rl<aA-^A d&.

^A&*Aw4  M AU <*r^  wjt. A^lA^

oc^n/p

CUAd t ettHil ^U^GU^StGUAUiU-$ Ag ^A'4 Mt C^t)

1G1 Gia31*1 ^r^dta^C^ lk*.4i-?a*f-HAlA .1 Q4 rjA.

ri^SA 14^jt ML J M
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aasLal ca (3.3?) aa

d Vo (a)a — a^M (3.3*)

**A.**..--.tm'v*.
yi*Vl Ct^Jr ini . J; t

an^a N^t -*muci  dR^ aa pw*aa  aatyrim in 
io^3< nNg " Mgdat/Z^Pt Lar tiuxui totaj 

inii-i.;-ia behind da aJMlta^4.a aa ad-
^in<, pcir. ln&d^.r^jc<!:

M aLb-.1 i Ln - ^(d) 2

i. ^,&A4tC..
g^w * i* da &w iL-^a^ia

i^i^3*idSi.t:AL  in iua^ *-
- ain tubclul 2wb r^tLi.w& V^
lua-.n ^.n.tb<^nH in^ac^ial nc*̂ ,u^t^ca*

A.n^.ocnl;^k IL.*.  r^zunc^!
2LaoR^ a ^-***^&)  r s-

T^. ^0 Tt^ 2a . i&)^P L J

(3*41)

(3.42)

an nosa a.- i d Cwlv^s^saA dlnira inia—

don^i^Ma

Y^

^inind Sgatw ji CanaAnL 2,d ^stand&R

BUPT



1

sa oo;ia9

la absent* u^.^lcr l-.^M<c;BivitL;ilw acaiuB-
loi ac ax.^.jiiills:

T * - -4 s 2 ^2^ -*  — a ^2.^2c " /*o  it? ^'2 ^22 * ^'11c * Itp "1 ^11

1*1 -CA'j. ulOI CCfd—CJ la ^t<s^CK<V.

,*<3blcl i.n ^ r.J j ^-<34 H 3*^2 sc r^praMuti j*auol ^a

^1^*  -j. -r d? -oo ^l.'.ot p^vpcil da ^aaala

atacai^^r lu^.^ti..t:t 1 f i? aQi^r?lorivrtxAa^i^S4.cw
p?^Trc. .}= i ^l b^C *-  1,^!*

Iti i.t\*̂urm'i.&ui
elat dlf^^iTj 4.<j cal? : a oa-.u-L , ia&ltMB^
^.1 ^:r4:.&lujL * s.'al 'jj *nall^CABt  w^i-waHia
tljl .<*. .. .4;: -*b Sa 3^'46t**<a cd waca-^a alut

oaBBith wA<^*A —GLO1A^
._j-ice 7.*r4.n-;i-. ru act .a 1 ^?n-riaa
bril so Ji-4 ^1 ^;.^7 Id dwr- *a ta cu

^diCA;
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Fig. 3*3>* itpttnde^a indnctivlt&^ii nutnalc de naze la acta&e- 
lor ia rooa^d c i c a

(5^5)

(3.4b)

niiu ttn^ul rablMlui truozitctla inla^urarvc iadaculni
J.4.&.^u -iC^Ai^Lr '.^ CO eycUd;.jKP f.l induCtiViCa^ilO
as ob$l& intucui^ in ralcuia (3*45)  i e c cu b^ lar in r^latla (3.4&)
-3 c cu a. Lo cnin astial:

(^.47)

(3^b)

Pc baza ez^fasiilsxc at.btltbe ta pct face .precieri priwind 
iCiMiraa a^ecvata a ecruaelcr wtacut ^^netica^ rMpa-tiv iaflueu- 
\a acwatoza aa&pi;a ^rjActniM EM^in&i idrd ca nA an^iiM^e in 
lUGi tn a&d accat acyaGt. %nCid aa acn^icnaazA cd

ubsan^ci ^ta^u-^licr iaacMin^a aiaci-onn Mauttd
^&-^nUt*̂at  -ac&t cunvan^lccala^ da oca 3*5

aicd ^ac:.au!,(H.a t4rai^z.i^urii t^i auommnitMii aint
^at pu^in azac!,^ta, ata cu^vcpunzl&n tn p^indipai unoi*  ciapcfi da 
^an^d^CiC. in aCcn^ta *i4.Cna^iw  &w ^Cawa aptwcta CU ^a^tna winMCUU
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CU CZOlbatlo SUpneGunduGtwarw MW 0 3t*Billet*  utatrcs uliMMCA 
^41 bUOA*  tOU^Ontoma el la SCUrtGlmulto US (-umtd WWte ucc^*  
v^at*  jousb*

3*3w  A*wlenalal  Donlru cim^nLH. aa^^aSjow ^ututnlaw

3ooinwlo tub romA ua solenolsl aw iQloaesG penuru de**or-rwa  
Gia^Ubllor dS^ne&lce intT)-O ^WO iAlWuH*16eto  ^Q-au^d., M*-u  C^t *-*  
arleat 91 in ^ar^^t. 1.2*  la rennturu au ^wriuraeu;ais! Metter o.bltw 
spur deal aspectw card Mteralnt ^rluci^ul Mdul jc prolocturw al 
Moatora. ^tlel*̂uQu  au in.arosoasa unliorditetoa ora.ului MgawtlG 
oi door waloMva uGOttuia^ pmr.ec&urea boomol no wa race eatrel it^ 
bit &A co lelbt ^MU uu vulum wiirira no JuwMAui ouabactur ^tu^ru^ua- 
MGtor). n*c&  ae inpuno c^uul do unllorsit^te a cmpalul ^a^a^tia 
prouua in soon udl&*  dl&eu*.iualia  &eo-atrluo niece au war jai MQ^^o- 
ta oerlnta de volum hluim*  ^1 in <*cett  c^s itnd ae lepuno ua^lraurea 
zai anitor warianto poa^bile^ olntrw ware co va refine ucewa oar^ iu- 
lowo§te un wolua cit nal rodua de material co -QuetM. nacuita cu o 
adrif&e aii-tabio& -e aura lapwrmnta ptininn a^McieTwa arion^^olor 
unui aolanoid*  oste report<il dlntrw iudte^ia ^^notlcC in o.utrul uo- 
loneioulul $1 weluBul acettula*

(3*49)

fin!nd senna de Mt*tills  uaualo (Hg. <t*31)<  volunul aoljuoluul**i  
^o oxprimA in iorao!

w a 2M(a^ - ^) - (<*̂)  - (3*pe)

iar iaduotia aa^^otlol in osntrul acloneldalul aa aa^mm u*̂a  
rwlatlol (2*68).

Daca MOiiMt ooMlGW*aH  este resulted ulntn*o ecablt^tle uo
aolouaislw atuncl w ^1 n ae eaprrlau pain rwle^ii^e*  

"3 ?
v a 2 a^ i

!4 - Z
(*.21)

"ttrwn *̂'**  ^^an^netlc ^mtiua ue uu solauaid 
cun de o coonihatra do rolonelal

rentru a put***  upreoia sub uiiOArtu aeraote su^tiplolo wurlanu*  
luate ia GMaldorMO^ wsco aooooar sb ae yn<d dots.mica rupia 
flcieut ue uotect dietributla apatlalA * aia*.*l*i  a*̂ctla*  In acoat 
scop o wn *pllo-t  do^& (-iA.de metocalo prwoondte In cap. 2 al ******** 
cea b^aat*  pe l^OG^Ma tuner lei a rwlatlol lol dlot^.^w^r S-dApiaoe
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Career. 2^*1)  §1 eta OaaatA pa daswcltaraa In atria a petcnfialulai 
nagnstic anular (puragr*  2*4*1)  *

Hafaritor la print &*todA*  a—a raalizat progmoul da aaltal 
C3A^*  atm ccnstitui*  at tapt a prrticalariasrt a pregmnului gtnaml 
ut Gulati al tinpnlui mgnatio ptntm a bctinA da fomA on rata ra*  Pam 
titulariesraa aa rtf*rd  la gtnarurm in pragma a aoordanataler wdo- 
lurilor Gunsurului pnllganal al apirclar da aalaal $1 la faptnl ad aa 
^iut aaaaa at ainatria GcCinai fa^A da planal acntml*  Structure pre- 
grmului tats praaantatA in antna 11*

delaritcr la aaa ae-e anna aetodA*  a-a realize*  da pregrm da 
Guicul (GKSL) pa data crpraaiilor cenpcneuteler induc^iel aagactitt 
cortapuuaAteura anal partt^i da spirt (ral*  2*6c  aau 2*dl)  gi a in- 
suaArii contribu^iilor tuturer parteniler da spirt (rtl*  2*S2*  2*S3  
aau 2*b4).  in tsdrul progr^malui da talcul redizat a last neceaarn 
atpagima unar uifieoltA^i legate da tsltulul aartllar din rela^iile 
(2*bo)  ti 12*dl)*  attiul*  pentru ewztarea anar caleula Inutile Ln 
aitua^ia uaai Gouwezgeuce alaba a aerillor*  a—a iapua linitarca nu- 
oatului da te^mai ai aaeatcra*  tana aa la program a-a reallast pain 
1initarts ordinului peliumaelar aegenare la wlcarta Ada Pa da alia 
parts*  in aitua^ia unai cu&vtrga^&a rupide a seriHer at pcate ab;ina 
o ru^uere uubsta^^iali a Mtapului ut caicul daeA at ueglijeaaA ter- 
^tnil st.lai so la on anu&it ordln in ana*  in scant attp Hind neee- 
a^rd intwuuaaraa tmui annnit aritsrin da preaiaia*  Tinind aaama da 
i ptul c& t^rnsnii din atriile c anal de rut*  pct aA nn daacraaacd ncnataj 
a- oroinul ac*5tA.m*  patind apart aitua^ia nA oupA uu taraan da ta- 
loare ndod ad umasu on tarman da valcurt ^ai t<ars*  a-a Gccaidarat 
ob*iat*tA  pmcizla impuaa atunai Glad

'*t<  * !^t (3.32)

adieu anna aounlalcr ultioilar del tamed ai aariti cat*  aub c ta- 
ic^r*  iapuaa & .

trincipalu dliicurtata tare ap^rt*  o Gonstituia iaptul aA Ca
rlile din FslatiiA*  (2^bc) §i (2*01)  nu tint Gonwargenta pantru rec*  
iur Gontargeuta cat*  io^rtt rcnunA ptusru r=c*  &oaata tat*  an litre- 
wants j *1  nttcoci*  dacaraat nA nu at pct*  dttdrcioa am
pul iaagnttiG ^antm punct*  aituate urlunda in sons <r < 
(rig*  3-3A) mutind uaa aau zai <uultt ptreani da spirt pentru cam 
r - a- . ontru oap^icaa aaaatui ntajuna a lent adapt-ta aalu^ia dt 
c^lcul a ioauG^iui o^guutiGt in alt*  deus punett wtcint otlul ao^sl— 
darat*  i^r walourea in punctul oent a*  dateminA prin antmpdurt*  
Attisl puntru r . (o*9b  -? l)t*  aa o—laalaaad indue^ia o*gnatitA  in
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* a (bl acem^l b), 1^& cacA
* (1 l,e2)c* aw c^lculamA in

pea be aprecla ca amaiea ce be 
l**ce nabcrlba eaumpnlarli llalare

Pig*  3*36.  bxpliCablVA pllWiDd 
nnaa da ctmwergen^d & rela^ll^ 
ler de calcul d eicpuiui ma^- 

netic

tare prObTwaului in ancata *2+

ecte Dsnli^thilf abAb d^turlbA i 
bulnl cA pdiMieia weci*a!  utrnt i nert*  
ta e&**b  apicpi-'^e aa ' *̂  ' * 1.-A**  
Hal^ cib ^1 o^t^iibu lapbulnl cu 
pentru calelalbe perec. 1 de -,lra 
nu iubcrwlna aceaat^ apruai^rjw 

crdincgraae ae , rimlpiu a 
rTOt^sniiui de epical elabcmt ease 
t-maen.abA i&*  11^ 3,37 l^r urac-

ln aeepa* apmclaril comparetiv*  a mauAbuielQi ou^iauie ca 
ajuborui cel ar ucuA ^m^raae de calcal^ aceabee caaa apiic-*b  ic c^aal 
unci paiecul de aplre clrcMlare ( ^la^clbi) de maA a - 0,5 a*  Ann- 
da-ae n^adral de laburi a in ^re^miail JA*2  pl E a le*̂  m 
pra^mcnl CMbL*  a—an ebblnub mmi^batw pracbic ideabice, acicA nab 
eepecbul preclalei de calc al calc dauA Mwvda ai..b c*.^mb&lc.  Pla
ntar la biapnl de ealCMl inaA^ pee aparn owvcebr^r ueabul de nari*  
a*Atal*  dac& la priaa oeto^A (GH*2)  cl^al ae epical aa ue^l^de on 
pc*HAa  puncbulul de calculi la aebeda a acua (dAalJ aceata depi-^a 
^.rouu^sat am da u-.&t.lul cic aal alas s*a  rapacAal r/c^ ^ac- r 
a^u^u ceaaibll de a (r< c^? a aau e<bw7 r)^ aerii^c aint r-p&d 
caMWergaute §1 tla^ul de epical e^.a aal rwdua uecit la *̂Aaa  ^et&cAw 
ii*cb  in sculab r a 0)^8 a*  orultml pellana^elor i-igjuui'w ajunga la 
3oc si deal tlapul ne apical eate aeualaAA a^A. a**An  dacit aa a*  

*e baca a^Alaci yi\<eanabe aa ped lace um*tD*ceae  mcc ^ta- 
-*nl  yilwAna nt;ill^ama celer deuA progmae de eaicul in c^aul acle-
nulzllar: __

— ̂ eutra cte aib^se in anna a^ eau r >Jb aag^ ae men— 

avteda banecA pe ceilile an pcHncaae A<agen<ne (pm^r 7'Ul t**
— penttu puncte eibnabe in aec,iMQea tiabaveiealb a babluciw 

ae mccaandA aebcda aa&^bb ^e relaxin lai blob—^aW<rb^Lapl<cc  
^raaul P&>2). JeaialbA =^bedA mi ee recb^annl indcMebl tun canaa 
ecaplica^llAci le^be de la^bul o& ^m^beie de caAcnl ca 11 luabe 
m-lai pe aplmle lilliciae^ cl intra aceetea m iiu  2lb^a)  t

**

* *
— t brv iwiCbt  MaalbMdbe in acoRianna ic^acw^Anala a babineiH*
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Citeste:Numarut si coordonatete 
^punctetorde catcut; date pri- 
\vind precizia executiei______ /

Citeste date privtnd geometric 
sptenoidutu) considerat si 
Impartirea acestuia In spire 

de catcut, densitatea de 
curent

Determine dimensiunite primei 
perechi de spire

Catcuteaza nmput magnetk 
at perechii de soirejn toate 
punctete de catcut 
\(SUBROUTiNE PERSPiRA)

tnsumeaza c7mput magnetic at 
perechii de spire ta cimput 

magnetic rezuttant

De tormina dimert 
siunite urmatoare 
perechi de spire

NUTesteaza daca au 
tost tuate toate perechite 

de spire
DA

/Tipareste componentete 
cimputui mag tetic In toate 

_ punc /ete

Fig. 3.37a Ordinogr 
itcut r'

' lienor
,end

Testeaza daca au 
tost considerate toate van- 

antete de sotenoizi
]DA

^e prir.
'!ui ma

ZQ f

L)
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3*3*2*  unor variant*  da ootqpenoaro Im danaitato de

ourant oonatentd pa soctiune
Pentm apractawaa perfomontdor obtlnute prln apliaarea nnor 
da ccnpenaare, a-cn last in conaMerazo eat mulbe variant*  da

soleuoisi.toate avSnd -**i*(yt dianotm,intezlor pi nnaaapd lungino^o- 
laooldul da band da la care a-a porait* vurianta (a) .are dlnanaiunllo

„ valoare ralatlvnaro o-^ado^
- tinind aaaaa da oarBCteristle 

, __ crltiod (fig*JL*b)  gi da diwan
bobcLoeiw

--------- ---- * ^ceste date din wa-
11^*3*33*  bdnonalunile aolanoldultil lu^llle (2.M)*(j,5o)  di (3*4^da bazS (var.a) raaultda 3^-6,838 T;

W572.55 aar^! ^11943 Vn^.
In vadarea irnbunT t3 $lrH jrniului de unifomitate a oinpului 

na^ntlo a-aa client unolo aetode da c^spenaam indlaata in paragr. 
2.4*2*  Aatfel,pentru coopenaaro da ordinal patzu (flg.2.32) trebnio in 
d?pllnltA ooaditia (2.94) din care results ^o*o33*  adid bg-o*99  an*  
C onside rind n aa in continearo b^-1 m*  din relatille (3*51)  gi (3*49)  
ao obtine pentru acoasta wnritntS^ (b).*  B^*6,635T;  w565*43  an^$ 
Ii*  1173o T/*3.

Pentau oompenaare da ordinal yas*  ae pct aplioa aolu^lile din 
115*2*33  aau 2*35*  obtinindu-ao wriantele (a) pi (d). Pantru varianta 
(a), solatia ae ob^lne ^mflc pa base relatlUor (2.95). Aatfel d^caro< 
ce P4g(^.s)*  -o,ol69o5 al *,^)-  -o*oo2167*  results din rapraaa^ta- 
rea gruflcd dim 116*3.39  panmetrli oolenoidulnl do ccnpenaare oc^l,o6 
81 *̂1.08  adlaS a^*Jl,8  an gi b^-32,4 m. iYotunjlnd aceato valorl la 
a^-32 nn 31 b^-33 on*  ao obtlae: 3^*6,lo62;  v*546,78oa^;  !>U7oa$/m\

lentzu variants (d) trebuie satinCSeuta relatlile (2*96)  pi 
dacd aa pomegte da la aoolapi solenoid de bead we const*ta  cS waaultS 
o deacregtero asagemti a ciopului aa^tetio Sa aona utili*  Pontru a 
evita uoaaeta, ae ocnaidazK on alt adenoid de bazd avind oe - 1,9 
iar ce laid to ocr^ctcrlstiei runinind aoaloapi.

Tlnind aeana ad ^PRg(^ ,^) - - 0**6575  pl ^^P3.(^*/S)  * 
- - o,o24854*  results din repreaantarea grafted (fig*  3*4a)  aS an
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WKlatt HR pmoct d*  AatemeetlR iaSWW Role dead WM^Ww 6**!  eeWyenReTta 
exact*  m*  eate pcalbAAA. Tata*!  oe obeerwd a*  axiatd A wend dm^bal ne 
extAna*  An ware coAo dem*  carbe practic so eaprapua, aablcl ca co ww 
aloge penMa aoAoneldal de ecnpORCare paraaatrll ** *i  ^S J*  AAmAt^ 
Anforleard ma*o  curbolo clot aprepAato. RocuAta Ad aceat aod oe, * 
- i,*2$  *t  /3*  - i,F5 adit*  ag * 4e aa $1 b*  - 7c am. obtAne Am a- 
ceentA eitaatie 3*  * 4,3A8 2) V * 47a,3<H? 91 A * A*46*  3/mr.

Fontm cole p^tru waxAanto conaAoerato a-a datoxe^aab aa a^atc- 
rul pregremalul GK32 Anuuc^la aagnotled pa axa de a Axe trie (ia*a)w  A*  
R-2p ma ^A Aa pA^nul central (a-a). iwaaASabole alnb yreaeabatc gmAlc 
in 3.41.

3.3.j>.  sooAAaa unor wananto no ceo^maCare Aa donaltate ae 
carent voriablld pc naca

An cwaal boalnoAor au^iacondMtearw, rwaliaarce ecentam cn 
J * at pe Aatrda&i *ec;Aat.e  tianaweraalA a RabAaeA*  eencaee la e atl- 
AAzarw neratAoneAA a aaterAalaAnA au^recocuactnr. ft mind wernna de 
c^riCterleRlaa erl^Acd a natcrlalnlaA a^raeendneR^r. reaalRA cd ea 
pcate aecaAw^tea de anient tn acnel^ de $Aap magnetAa redaa ab- 
;AnAmna-he ^rin Mdaata o rwdaaere a ve^aaaAaA da eaterlal A al emit, 
i*  wc<*ea  an Aaat anaAAnate a*A  na*.te  a^tiel de warla^c. ai *tre  Rare 
aa preaAntA An ceat^nuare cwle aaA c^rucRer^atlee tl27e33]a

aatiel a—a ccuaAuer.t acAenaAaul iormat din aeaa atr^tarA 3w- 
racteri&s*te  prAa:

WA Aa c-re mt a-aa aplAeat aetcde de cca^enaare (wurianta (e)). la 
tea cAailar ca ^entru celelaAtw warAaaRe. din reAa^AAAe C3a^l) gl 
(3^?) a-aa ab^iaut i^ault^teAC! a R^b34 w a 432^7 fl 
* a 1621*  T/*3.

rrAn AaiGnlrea anul auAenaAd de cnapeaaare AntejAer (llg. 2.3a) 
rwaultd Wirlanta (A) la care ^ectru enm^enaare da erdAn-1 Raae tre- 
DuAe aAtialacute cnunnii-.e (a.^7) adica:

Din iwpreMatarea graAAca a .ceatcr carbe (AAg. 3^2) reaalbd pentru 
solenoidal da esc etaare a l^c6 al /s_ . 1*1  * adlcd a . AJLJ& w
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iig*  3*42.  Letur&Luarwa 
natrilor aoleta«i ua cocs—
pwnaatw la Warianta (f)

a 6.122 T; w a 3^7 om^ , k a 1342o T/a^

6 ^caibilltnia alalia da rwall^azw a ne c^dinul
^aaa ^ra^uaC in [27] ostc cca lln&l^tt in 2*37,  4.u c.L. n-si.
oc*  *<*  . ^Inlnd aaana na rsMatllj.w (2.^6) ^1 oa Laptul cn tmnnlaul 

da baza ara ac^4.aa^l oi^aualunl ca ^a v^rlanta ^a),

bin ta^mzaubazwa ,_,r.iica a aaaatnr cnma lunctia u*  /S 4,1 
r^ortul J/J^ ^^>*3*43)  nazuibd * 1*49  ^1 * 4,6 **"  *
a o^Z2*  rentru a tKctiuuc z&na da unllomltata a c^avulul, anwatw Va- 

ti*  ab^ina in acaaatn ain^Hia pantru variants (s)$ a ^.^1 f, 
v - 4^6,67 ci * - 12nl4 1/n^.

lazuis^tala ^^lv^.41 G&^ul Aa ow^a t^-wl WaAiautw Qaa-
ad aJ^WWAA ^ZW)^<a^ld^ 6H*2.  Z4-at ^wdaaaata

1A.C 1A lig. 3*44*
lanntu a awaa o ca a,.aa aau^na tubumA warAauta&ar

canalua^aca, aa ^zaa&cta amlatlo ucale raault*ha  in tanalul 3*>w  
a-au <_vi, t an i,ndlaa ^rl^t. Jdm.4^.1a c^MCl'ta in allan^ia cd Ua^

u^t^cwa da cuzwnt aa la in an<-aMdna^a an aaraaCa*iaHa.  ant*eu  a
ta-lal<*i**A  a^.anacnunatni.. In aoa.t aan^ a-a .1 c^r.awjr*tt&a^
arib^ad ^antru a^pAjao^dnctn^ui a 61/33 (*A^,*  1*6)  in on ^ninl
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1*2  -

4*5-7%  cut da oc*a-
Jg * 12oo - loo it o-^ mo-

41 iicai don^ilataa 4a- -io
wBloaraa aatfal fncit w^lzaroa 
noaim^ A aagmatio, 3*a*3
a<i coroapuiU cat^ct-ariatlcli crl- 
tAC*.

^lg. 3^4*  Indno^ia aagooliod in 
iatwriorul aolonoldalul la J w*-  

riabil pa omoyiano

labalal 3*5* ozaltato o*raotariatioo pontru wacianBolo conoids-

' "' -1
4^rlm*a

) 0 c d * $

3 *T 5 7
J ia/mm^l 400 4oo 400 4oo

84o
335

ojl-] ; o,t*5> 4.918 8^54 o^22 5.99
B Y21 CM -* o,^7 o.35 5 8,99 8.4 6 ^8—

w [am^l ^4b*8 47*,3 4<^,7 397 498,7
n Ei/<*3] 11.^4t . — ... 11^3 11.17 io.48 18,21 13,42 12,12
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- 123 -

1 2 3 4 3 ! a 7 b

cO°
CQ <3

a,ai
{

4,b9 <>,23 0.494
a^o
Fgh^a^n 4,9a a.atJ. 4.443 O.t?3 0*043

J*  [a/am^] 3?a 36? 443 363 ciu 31^,6

A*  [T] ^^39 a^37 .?*yco p.472 o^4
! ' 1

S' [;j 6,jn a.^3 n.14
[T/da^] 14.9 la^i 11.6 11^3 14,6 ( A^.b4 n. v!

Fa ^e ^.t wr-^. c.4}^u-Ai u^*—
cuata, utlla in v.Uarju ulj^-ii. Vurluutai aa bobiA. ^tr.l. oaa*
tancnlc^la . jiv ltti ae v ^ r- li-a buamu ala aal aulta atr^turi cu - jLu- 
alt ^i GJ curur.t ..^l'a*i^G,  rc-dltr.^ a ioloeira aal aAiciat.tS) . 
rialului au-Ancunu.GCtor. ^cuaata ^rG-.u^unQ ioioniraa uunr naururi an- 
prucooaucta&ra cu sac^luni uilarAt*  in Aifarttala ^Oua, Mitral iumu 
^rln iaacrAajcua ^.or aA ratals-*  ^ucltuH aa curj t urtarita In nata- 
rialul amr^j^G-actor. Iaferltur In vAr^natala ^a o^:^e.e.ro, uc co^- 
at^tA ua la cjla cu melanoid <*a  .u ^ouanra l*-tarAar  ^o,r) cim.ul u*u-  
-^tla in a^Gtrul 43Q*auoi.^UAGl  arrerun^a aaAa^irrl wWAAnlal^i aa- 
^r^ca: auetvr al :utrn da.H in aout-c-cuAui aa-^jn^
aaiM aatutlur (t*)  + tit. punrt M wauara ^1 uulrumrCu.^i at^dtul 
natlc in iGt-ciorul aoj.aooiuului anta mvj^a. rrrmt ua
fatnt v^rla^*  ca uolai^oiu aa cu^ jua^ra aiw^lcr*  Jaa aal nuaA auA*or<  

nan- ctnd*Aua^ui,A  a ^ias,lat<- warlnuia(t,)c^^w ala <-a wa—
dara al atlc^ait^tli lolojirii a^taiJ-alalal .a^woaacta^ ansj ct^4t- 
y au varLAntal9(c) ;i.(dl Tlninu t,i ua ^calQillit^Laa &\;latlw
al^la na an ^caa^ia <.^aaa aa^w
ajla i^ai aw**nt*,)(*aaa*

.^ta ^aiollAtA^A ^a c^^Auarw a anal cimp nj naaia
QU ^.Ualt GO nnlAOAG.i^-a

4 j liu^,u Q44 uvai^ duu*_t!  «n < < inaCw a.al aca a—a- ^^"***
:, (,M3idt,**r*  ^1 C^a&uilic^^ie ^jcc^uaa autur tn
In noaat **&*  au Inal elabar^ta pm^^ola 4a apical (^autm aa- 
Aanolu . aGlw - Al^. $1 (^.uaru a- tol^n^d apwiAul .rAn-
tr-. oa 3ura.it - rib- prln ^1*-
tii.*cf  (<:.1<),J aa welnrlla uaualtbtli on curjnt r^ ll^^iua
anna artful 1^11 na manlta i iutn^lc L-.^uatlc& iuti-un ana *
i da Fd-ta uitwAba ,,a ana Kile^dulul. latrucit ^onwrua 
^..^aaai .At ^.^1 na .aa^w.ra ,i.t al^l.rw in CJ4. unua -itu*-  
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tii*  as praaintA to continuare dear rssaltatale oASlnate ponAru cole, 
nolal aprczAaatl prln p&turl da aurwnt*

last al a—a conoldemA cn aolenoid an caaa a a 3a m 4! inc*niH  
26 w IM am w h/a - 2,7) iomet ^in 9 aana da lang!al eg. la, pa fit 
c&aw dA^aitatoa uo curent iiind ^on^taatA. lapanindn-aa aa indoetia w 
netloA tL a punota sttuata pa aza long!tudinalA la dlztantala z^ aA 
Ala aedeagi cu Aauuc^i) ^^neticA in central aolanoluulul a-au obtinaS 
rsEttlL.t.-le cllL. bao^lm .6. Dap5. cum ana da aoAapAaA aa conatutA cA 
uiatrib-tia darmitASii liLl-tre aa c —v*̂t  daplndc dm ml da p return t*t  
aa pozitla -cte&or z^ ql iunao&ebl du valearea nawtma a lai z^ (am- 
tlnmraa zonal uuliurm) A.*  ao^arat^o ca iui^taea aolonoldn-
lul (b). In ilt,-^-45,a e*-a  ra^ra*.jntab  ^r-Aia modal da variable al 
danalt^til li^ra da c-rei-t Q- iauuc.-&u -eguoticA ,pa aza da sizetri. 
la ULw Ai& v^r*̂-.M<jla  ^it*  tubue-

rabelol 5*6*  ^latribu^la daualtA^ll llnlara da surwnS la an 
borcaolu ola^ utuLiarM axa loogAtudAnall

1
?
E

; N

!
!

2^
2

z,-b )

b
12
le
24

42
41p . . ..

7
14
21
as

42
49

8
16
24
32

48
36
64

9
18
27
36
45

63
72

1,<*1 1,0*12 0.9996 0.9598
l.cc37 l*oo35 1.0066 1.0792

J3/J. leddb 1.0*67 0.9936 0.7899
^0 '4"c leaZal 1,0161 1*596 1*5032

'5". e.97W 0,96^9 0.6384 -0*1572
<6". l.^^l 1,2624 1.7122 3.5499

*O^21<b -0*16535 -1.0192 3.5222
4,c715 4,o25 4.7087 6.2596

ba ccnat^te cd de:^it^caa da curant am o dlatrihu^le albaman- 
AA da Aa o aenA ru alta. cu aQ^ircudlnl^e arena apra la^Araa aalaacA- 
dulal^ DecA aa rauuca cxtlndama aenai da clap anilarm Aa valor! cam- 
p-srubile cu re&a sclecnlduluA a) aa rwdM substantial valwila 
danultotri ua curcnt in zcnala uiaapra perliaria aeleualGaAaAw aaara!*  
In Algw sa Mfiuzit-tii ^^tic elscrlbu;la dansita^li lAularw da
curent a rauucjiai mM&nitlc*  la uu acleneld aa 4 aeae de J-at dead 
panctele s—In^t la = 2n;3o;ao nna Sa obaarvu al in vaaab aaz 
an da albial $1 in cela u^n Ait**  jwa^ta, pen Am prmaAe acne (din
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*MMtu bobi.^ ou un cua r aurw
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BsJ/Jo

lie*  3*̂7*  aagnencd pa axa
*ami wlipa^td

"**P*C*  —
tA oA -^.^arSAgla iltarn^nt^
^-illf^i-c*!*  rwatm*  Sa

dd da g^&lKUAa d M^OAt

H' -*  -*̂*-  w<^*.\^  *̂*Qjt**iat*A**  **

elipaoidaH daacniai ee ra^ 
allMuaa &*  psi*tm  ^p*w*n<  
xtaind-o in trepSa duy& cun 
aata inctlcat in fig*  2*45*  
Astfel^ n-a aproxin-t ataa*j  
t*  near prin4 trepte as in 
fig*  3*44*  indac^ia aa^ati*  
ad pa ax&$, xapraaaniaid da 
a&a&an*A  in Zig*  3*44  diia- 
r& pdgln ia;g. da altua^la 
e& m^zul tjceptelcr ar fl 
foMta rare (fig. 3*47)*

Paatr^ a co&^eiia*  rsda- 
oarwa gradulni da tm_los3&— 
&abe a ciagHtiwl a-*gpatit)  in 
iniariorul badinai alipaoi- 
dala aa urzarj a fapbnlci 
cd *daanba  aata daaaaiad 
A*  a*paia  $,i &a r^*linaa&a  
dlntx-un njsKLc redua da 
arapta*  a-a paa problaaa 
data^nin&xii w*icrii  dan- 
aitdtiiar da ctuxat ina- 
aaaba braptw astfal incit 
a& ramita acalae! cinp 
aagnatic insr-on rue..r de 
puact*  e<p*l  <Mt nanaral da 
trapta alt-ate pa and*  
t antru a pubaa face a oca- 
^ar^gia Ci*  aiMagia 
lard din eaaal eeianainilar) 
^-an ccnaidersi acalaa$i 
punete $i acelea$i 9

1^ A*a*lal  5*7  a*  owuata- 
na^aifd^ll aa cui.wnte d^*r  
apAaala pc 4**̂  aca^tax re— 

A ar iaraata dintx-un tm ;dr 
i^aeid aate i-ai putrivita uia

^ u. J--. agne^id rcalizad*
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^-?ln ^tra Lruj, we

^.^^1 3U^'ctA*t^—b^ltAl ^^7^ &v

-e f—1 5* 64 72 !

! 0.9999 0.9996 0^9658
lw^^3 } l.ooo4 l,ool2 1,0516

i
l.oaaZ 1,0*00 c.9974 0,8764

J,/J, 1.M19 1*0032 1,0066 1^076

^J. 0.9973 0.9978
i

0,9777 o,62oo

1.0291 1,1246 l,o73* l^o^o

V-*. o^oZl 0,7569 0,0564

V. l,t<414 1,617c 1.7517 2,2697
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g-nant aousAnam AotaAZpblaAa^ aala uaLpdaz^ 
^.xwaAuht Ln ^rla;A,d awant^jul ad llpzawta oalectarul. AaaltM dA Apt) 
t,i aeoaaant.ja, oal -Al important lilud lo&ot da walb^r^a aaAzutd *

,„ ti amaAa-1^ vl "A uraara WAltAtw*  rtdACwta A curontulmA din Imi'iaJ 
^caAOtn i^cj ,dt^A<jo limit*  z aa^l^ioi*  tml,olare in varAaat*  cunva^ 

1 . n a& .la da la-13 41 [3c,]*  A'ln c^udHAila apaciilaa da fiA^atien*
^a a Adidaarorli exaita^la a ^aaiuAAor tmlpaAaxe^ raaulta ca ooM^ 
uit <^e *v**t.c<*jva3A  - -11-aAwa mueatora AA VwZiaat*  aa^Armdeodaotoaxw ca< 
ra Mor^ ^voAOAlA^jCOA AAjplXAl iAdmc^al aa^otlca *A  dad a t^MluAll 
.. ...a ^m^AAA $1 *iA^a-<i A mi U CmAO pQ^hO a^MA^a Am 
[37j*  ^it^sotaa --caAAuil oato iuza li&Adt*,  <aotAol iadt Aa ^atod 

rwAuit^ c^au^A <M waACAl c^w 11—-teaza da i^pt putAA^a aa^ 
^lAilw to^la --AAA^&tn.Aii*  c^iw apaA^ aa pra^adaaaa^ iAL^d a—
vn.ta^naaA Aa&aA<*A*i<*  aacA^f*  4A^Ad AA aA^^aaa^a ^a^*ammAa  a Aad^ 
^mAa^UA, * ^A^*-AAuz  ua .A^aA^aAAaA &u alaa$ a ^mwalAA -arAAA-w^ a

WAa^ ^A Qv-.^Acao^AaAaA^ ca 

Ai* aldCtraa -L-Aw ^^a-

-1:* 3.4^. -A?llv^tlwd jAivl&e 
pAAad^LmL ^a^AA^Al aAl^aLaAw aa 
io6m in

A a cara JTL ra^A^AA^w.*  wi caaa UA^_

t_^^< ^taara ua caAWA^A a*A*tliA*A  -ari

JaaatTuctlw^ aa^lAAAa UAlpalaAa 
aa pot r^allaa co Aoauoal am imza 

, da uiao zaw da ta^bar. . Adza aoaz— 
turn, a—a aboad^t WaAlaoto au iad&- 
SUA AO IM&A AO 4Aac$ Aa OaAW iuf^- 
yUAaraz da azcAta;id aasa oa foAsa 
uAUA ^oianoid cu Am*̂ i&8  rec.ua& 
(IL,,. 3*4b)w  ^roUlcaa c^ia sa 
C^CAtd AA UObaAdCAAaa aAAwAZiODL- 
AOA &OAaaOA(A*Ad  UO oaCAta^AO (1& 
a^ AtR^oa) az Mel iaCAt *.oaalaAaa  
iRdusa aaxiad dpraaia a-
cestai taaaiunL aa ob^iua dint

a ( (V a 2)4T a ihf B(rw 
ri (3.^3)

^AulH^a a diaculd, lar ^1 
slat Aazwl^ 1. c^ij aiat plaa^t^ ^arilla aolactaaraa

0o<jA^.jA A^Auctoara la abae*.^  acAam&rll 
d<4^uwHca

*lCAAu uo lursu ouoAael do excitable ?1 da faptul aa lip— 
aeuc ^latiale Ao-oj^^; etlce^ c loolul ciapalai aagnatLo aa i^ca alailar 
on in ojzul aoA<j..OAziloA*  -coaej^rea c^re apaaa oace Aa^sa da iaptul
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;A MA ao ImpHc rooAric^ll privies uniiozaitutoa oic-pulsJ.) ustfol cA 
m WM cluta solu;ia care aslt,uru vclua j.inia ao mate-lai ^u^zucM*-
iQCtur. JcMCet, &—u QQ^SluJ. A

Loa &/M^, ier iuduc^ia A*g;D0zicu  in c^Stul coiaaoiacluz (uiacului)
3^ a 3*4  la acoocAA altua^ia uin rela^ia (2.H) - zd^uz^ut r(p^)*  
*o*o83*  de puue acuz probleaa dezez'JLudzii loz^ai Eoleaol^ul^i (<^,/3) 
Mitlel iaclt a& reaulAe an vclua uiaim ue z-*Aezial  au^rucvudactor) 
frobletta es po^ts reaolva ^ruzic cu Ln [^3]*  aolmia 311zauu-t!e la 
LutezssocAzu cuzOsi F(^,^)*c4*  cu v*(<x,(3)  <zinim) la c^zu w*(=x,/3  ) 
uro SMAiizcu(ia ^Ln relu^i& (3*?c)*  Fantru eazul oonuzu-^^t) ulu
i^roziGUi uiu zz^^z^ ^wl?o rezulAA 
* o*4O  a *1  b o*l&  a.

<X 1)2 ^1 ^3 * 0)4 AUZGU Bg a!

s

11^. 3*>4.  L^tazslaaraa ^raiioA a 
puramoMilor sclenoidului cu volu*  

alni^ aa s*aOorlal

In r^llt-tca A.n^a*  la c^*-  
:ul jM$inilac ual^o.aia uu ia-

lua alula za 0 auuu^.*a  valo^ra 
a luUUCtlai ci la o
anuaHa valo*M a Lu-
UU4O* la ^CGEl cGUp ^^0^1
tram*  th*  cuAUalG

(j*(r)r  dr c F^(o<:,^) ct.

U.i*)

^CsJ^SOl^ 
curbs CU V*(<x,^) 3-
xolvaiaa ^cect^i asta
artrsa ae labni'i^uEA awiad iu 
VdaOrO Qu r(l) UU O JO.Jt—

tanod. 4in ucacA aotiW) pautru <*la^,jr-u  uuor ai^oubiu^i op(.i^e, u-au 
iuat la cuueiue&ui.9 Ml auita vuriunca poiuiua aj lu de vczu^; ^al— 
aim la luduc^io a^uobtcl uata (woace uwina ucela^l vva^-& Lu..^inl 
oliarltej ^1 s—a cn^culuc unOaC.zu (au ^i0u^<*Tau  ^2) ^1
AuMLuaou utuiuaA pontru ciuui La c<*ij  ,erlilo olai piaa.*hu  *.u  r^ a 
n 0*o7^  a si r^ a 0)3? U. ) ezaioute^e OQSZUdtO bzat .rezcu^ate zu 6a— 
Oelul ?*0  i,L uin wze aa cou&tuca cu wurzaatu uo vodua az-.*.,  ^jatzu 1&- 
uacsio Bujnaticu uetd a^l^arA tHu^iu^.oa luatmd maal^U) a^r ^ z\;zinta 
$z cel -ul rluiCuA ta^orc zntro 1 <^<c,lu ^<*̂-wGicA  ^-*̂1  -. ^1 ain 
cuu^rul aoLwuozauluz uce*u?Aa  zc^rwzlata ua ucauv^aiu j ^<eutru
CuZai in cuz\; bobina ocw*  ou^rjcou-uGtuaiC) aOMiece tzubazs to Sia 
uouao c*a  Gutuczo^t—wZQa ciztlcu a uu^.rucuuducAurululw *pzojtzuzua  uae^w—
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ob^inuC, in vonoroa olagaAli waalontol 
AptlM^o*AHl 5^*

—^^varianU
--------- i

1 2 5 5 6

a^ta^ o 4 0,4 0,4 0,4 0,4 0*4
a^ [a] 0,48 0,471 0,464 o,456 o^5
4 [m 0,16 0,162 o^2o4 o,235 0*265 0,335
a [A/an"] 104 loo loo loo loo
b.ETJ ^,44^ 2,43? 3,365 5,326 3,316
^[1] 0 ^,t*2 2,26 4,86 4,^9 3.82

V^a 1'?* 1,63 1*23 1.44 1.35 1,22
U^/d LV*al ! o,nj66 0,24/0 o,241b 0.233 0^235 o,2<jl7

w
loo 10^^ lo7,3 111,5 116 i2^

A,' tn 3,-*̂2 3,^/^ >,666 3,776 3,86 5,922
til 6 5,o2 2,644 3.441 5,2o8 4,775

U^/n[Val 0,2^28 o,<^7 o,2555 Q,2597 o^59 o^i52

&, aar-tctMi-i^c ' in co^.niul b = 4-4*  I ptioti^o nMjpcA co #cua^ie 
J - 226 - 21 (, sntru NLo ^1 - iM — *61)  o-au rocalculac m ri iile
j*  R u It*  a*L*L*t*i*̂)  to a

— j la Aou^^la 3-t,na!;ici  aaxl^a, 2^, aa dotoTminl*
dit*  oiitici o w^lm*rc  cc^ootatA ^ontru dwc^it^Coa -a
a-&.**&  J*  w — t-1

— cu^t^unatu^or anil waio^i .amru J  &o uwter^ii A lnnnc$ia 
^^UtfClQa CO-^CC^ta m J/J^

*
*

— so 4.j,<;n. ^nradhartMt Ini, J' ^1 2  t-iaa clou Bella walorl 
^oiocld oa cuA-j

*

teaaa uo o.^accoriatica orlOicA
hoc &- c^o.ius j.t- in c^ra ac,aCo &&ricl nini notaco

c^ leulca v ceoao^ca ca w^&tantu o^CiaA c^ra aal^uoA 6 canal—
*-^ —n boos a caaw an aini an—

kin$! a^ = a,4 a, Og i, o,464 m
Ci u - o,&o4 s. cuj &MA^a.a*  ^AritA. ^^atm .acaas-
* * D*--'-n^  -*-  aa Aaaactia -A-s^^-g^i-Qa
yv aM 1 tn ^J.wuul ^eattJl (3.a aiscul incus), ob^iui^
aa-aw tjauicj.4^. m la usa^utta s-a da-

i^^-aca t.n ^3 platarea milllor coie^saaM 
ct^c^a c : aai punnA i^poimE^a v^tcajcaa

mji r^ ^4. _.t,_ d3 ^a^crcaata alageraa mpai r oit sa-
rw c-*cA  lui da la 0*12$  B la
*̂a7^  n tceaijnja inJuaA era ta ou aU^Zia. o^a2 Va< ^rin cre$tarwa
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jOTYY- **̂ pp.i^^Td wn 
ejSyy'j 3?nr^-T ppTHTcn^ *'

ytr" 

-^!W! rpi'TT p? !<o t^nec *jjput 

TMT *A PT^PTSDUT
PT^iioxe n in.TOT^^S

-XP UY ?3 rit"! ?TSO Y*'* 0"

*WA 6o*<* *
* *uy*nv MPS&^9 O ?9TT!ZM 

**3 ei rr *̂o <^T pr Trj

trr T^- wY^trrDnsT^WT
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RM tic ^1 A caMlnnil !r« ,^cw An
y^wtcnH cciaMlui imgMtia

m ^^.tlcA a unipclcrw inca c« calc dm*  aitt*,
u^ <-ioul iclo^Atc id +b**at*  acAmMldc &A an Ml y+itt ti cpLAcata. 
.^Cl *'.''  -'"^ —-s^a <G*  ClainM^ <-W lUU^laa Aa^aHt M&W ^4.

ttcwLh^ yan*  aprMlM c^ lii^d 1MC1 (p-*°°)  ^1 inunH 
1S1L^. Ja C-AA paAda AP^&CJ -.d(.*.^dlt;  an^llAACC ^MAaGtatf,

bg&aAa p*  scpaiarca varAablAclcr. Ln ranlltn-c ncett*  wcn-
.i^aaiw ..u -A-: A^-a^lAuA:a. Mn.^1 locit ^r^asM n*  pnt apltw 

MUAHAiCt ,,*ul<ru  cln,'Ul*ii  I&M^W nA-
*^*  43&o*H  MtKs_a u&*w^^n^elur  tlniM pcwMntAtn in 

^.4,4, 1 r c.n^lf *-*̂ lAtlct  au iolMit in acoimA ww^iCAn^ 
Cwh&ri cu ^^u^Tnl

A**̂**iKt;  *

^MA-w^Lu WC^U-i *̂CtlC  G^ liiRG llAlj^^ Q^T MG^A^Gn^
a- i^t rc^ll&!*ta  nfi &nlte w<*tinntw  M rv^&^aa da c*lan
u&t.t,rw a^rd mccnt^ t*  AVA-G^A
, 4u.ru a^iG^^l w4.-^.ulul ^1 M twaniuuii sn,<MM la nn 4wt
wcA<*Mt  cu u&. ci^uATu iwAs^^R^w^^c CGnmnl^ u*  AluHA $1 itn&l
t"m*l  la c ^w(,a c# Ai- 11,,. A^ $<*ra  a—-*u  Aa^^iniM Mta^Allc 
iclcnnw An ue calcul prlvAtcaL^ La rw^Muc M &AAGiw 1Aaa

i r
N

.^3. -xplioaHvA ^ilvlad coiifARAnaAla RGAMtrlcA 
cj UA allludru ^ar^ial lachlA
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realm rjaneeraa dlneuHiuAiior ^^olourtloi- ue v^rlebile^ 

^CGtO! 6—dtl InimdaS UUU& teblOtaTl ;,-a aaidSst P-^G ^1 PR
in (MUe! 1^ * 1 — alJt^e * j-^ft-3 ^1 1^ * i-a3"+3*  i<e 

acedenen, p^tn.ru ca nu^rd de nouuri &a at*  aezuite ex^^erat de 
re la o ra^aa exsinsu^ ae icldiic^ie 1-Gil c re^ea b*a,
caiela*  ea col<a^la ini^ldR ^ea-Gru o re^ea ^ii liaa. ^ca -a—
a.cl ii/3) -)1 ^c-anial re^-.i'itLS, dUt-. eouul la ii„.

^QC^

l<i

300

100?

lac3n.t

"I

1

a6*';.rL.l la t^l^ L'Tjy3^sF^ 4R3

e^.-

0,0

&ini^* ^Cda^t .

G
& J

it rj fit <?c ivl^ !-A.C ^63 &SAvw wv--wt*^* -L* ^C -

GviJb^^4^t *t^i* C%* *?- ^L-CV—iC^ —

jc*.\t..^t an -ji^i^aru aa aa .,1-e ^1 <:a = ^ooo (la .. 5.^,3)-
A\,X i X . td ..c^l **a a a al ala a * *j 1* a -*

Call. J^a -4cai rj^.^lG6 611^-*',aa ^an aa^. caie o«

zic E - 1G

Gl'U

M=2$ 
M = 60

iclosit ex
<J8 (< 4 ^1.

oe Ga&Cal O- 5^1-w
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fit*  3*5R*  latw^iw aam ImtitudijMilfi In pl*nai  cnA$mi
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J * ioe S/HR w a—a cwBidwrat in wri&nQa u*  ww-
coic a^Ai w&?w i j sn&^&

c^li ?dric sM -*̂*e  t = la^7 (11^*  (<?) cau ai^,
li^d^ia t 0^74 m (li^w (d) - Mr^n eili.^^ic ec^tt
Qi inc-la ^^r^ial Lac^p^tc (fi^. 3*̂7, b). JMsi^^inc ^ar ^biii<^- 
taa * „>O00t i&^tu oininu& prjzg^t^g la ^.11

r66^6Gt;iv 3^3S^

^aowiul ^wii^ ^^4-^Qic^ i^ varijniwa uj aOTui^a

Wa*itMi.6a ^[1] ^L^J*_
1

Bg [U 
&ad*pa

L i'T 
l?=l*lj*

U VrL 
LJa]

3*413
3.7

3*173
3*P?3 1.711 a.loc

e*epu  
***33

0.131
o

o*313
o.33d

$ 3.^1 3*333 1*̂3 U*̂G)p 0.044 G*OUOd

d 3*G<i^ ^.^13 1.71i 2*4. -P o,^&2 0*011 o*ooo3 o*34^

C*i  A-^—^il^a ^'4^^ nLfT'-A 1
died &AuU*̂n,
(li^iii 4^Ui* .

^<LsA Gsl <jG^d-^*A^4A^L  G^ -^Gw—

CGt# ncR^^a&v^w w^A s—R
i G4& ?i J SI TL^?-i^ JK^ t? iw ^wi3 <js^-. w -A Q. * J i

^UGkM^ii ridic^n i,u G-*  ^r^ra
s^C*ta!wJ  R4A p^hJ*Gd  <ki G '-*̂

4t C4i & li^*  (i!^H4& 1 *-*4^\Luk^  \J-Lws*G

in vurb^ de '..i^a^tin**--^  - .u^iT.ainini
s-3 jpro^l'^c id ...o^^l indie it; i. j.^i. ^.-w. ^ij^-i
rectiiinii ^ri^tj.—t*̂  poa-i .on dj ^ui'-
^iu .ite t'CCtL^inj.i^ CldidO^& AJ.<j s*  cdtn G**ta

in il;_,*  Lny mdui J*j&v  cL*cd  ce
jlimini oalcaiul teratlv ,e:;.t.ru -t^-.-i-leAw

p^$4 d-ACM+^rv aul—O)i4&4 .4amle
Y.. ..^cjii a oif^Aitetor de

e^icni <^4j,a.....j-*"i<<^t  j<c .j nu <4^<*&s^c  in G-i^-ii n.-t<^' ...' '
CulWM *i4^ieuei
QU^.^^1 ;i -ulu-ita ca . -.4 -&.--< na^:a)tlc Unii^trnw riind ^pli— 

yj.nn an ai^AG, a\;nu*t.te&e  oc^iautM ,-w nC^
la tx*x*4  JvA^*\*!.4V^  G-^Gam.jnwG- 1D piGM, e-

canc niH.an u-au .)fa06.*w^  r,l j.o^a^in^*i  eK^erameuH*le  Goucrwt^
^rivaad ,^- a-4.^wy--a a^*.a4,..Jasi  V<^-

^iaute p c^aH flaau laa<<^ an GQana^aa^- -a &in^-

Ct ^UT!MH)
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line eebpadtiwA iAeahA*

^M*a  &eonebdeA liepadtlvului atudiat oe prezinoA tn 
fig*  3**Ot  1*E  dlnaodudlo OObAUelet Hint! * 300 33$ <3 * 1^0 
3**  H*  * Jo$a am?! fp*  lb sth*  Alt*  car.c5exiabicl al*  *ceatMO$  
impoz&ada -in punch weuarw al wiapold magnetic procua dad ata*  
aAzal cut *piw *1  and boui-no N * loo *pize$  curwuod saxia addo 

a Jit cenaoaata de clap (in eoubrul dcpodtiwuxd) a^ * e$bo32 
m^A*  etabilltA da cenOMuccwz px,j.a awMu*  roaeooutd aanaetleo node- 
aCO*

Pig* 3*6o* Gawuetrin indolor 
Rdnndtn

Penhau ala taaul ilaic 
cousium.*t  c-a ootozduet 
alnpd nagoode pa bane ua- 
aacoarwlw ae*oM  (p*A*gr*  
3-3-1)!

— uoui t a <11— 
new ch renolvatj uu&iiricA 
pW baza ^rc<pBMior  <M oul- 
CU1 Jtut J $1 cl&hl;

*

— e aathhl nsMrlot 
(awtoda dioron,dac Unite) 
in douA warianta  tut paw 
e&hnba&A  (pzu^aa h<&Fx) 9! 
Oacpectlw Ca ^a wariabll 
in pzeg^eaie c,a&Mtric& 
(GIFT).

*
*

Penlcun nai ctMuidA
tnaadzara a ^eon-trial 3iat*aulul  din puMt da vadeza al za^alai de 
diacratizara in Cwdzul aalcdai uiiarwn;elor .iult-a^ pentru teahe a ala 
yatru met ode do a ala cl t—au ecocide zat dinenaiunilo aupm&a^ai Mnne- 
wazsale a behind ttfor nodifiaato $i ansme * 15 tea $1 a*  = ^0 and
In ^ass*  eucidiEli *1  nenddnd neadulnbut euxentul hdd (13u*2ee  1) 
a re tai hat donaitahaa da cure at (da calaul) J * 0*6661/3*  *

In acopul werll.edll raznmto^or a-ao lacub 9! dutezainAd 
enpeilaenbale*  ea^e no war ^roaenta ulterior (par. i.p^)

3.5d. Plodda de ealcul apllczte
laulatoa pzehentiril z^-uitattler obRinata ou tonale <ie dal^

cal adndla *̂Ee  pzoaau^zo*  UMT uapacto ^<*r.lculara  ale
^pl&dirii eco&tozu la ulata^ul title oooaidezah*  pzocu*  $i <*  wuiMilar 
cone rota do pdMlpalolaz mdr&d no intmw in prajr^Aole ialcalto*

c*.  1*  notoua bazaCA pa luh&aimrtjw nunnied * rtilapid Id blot— 
bawarh- Laplace (pro^mwnl caM)*  ileearc behind a-aeoaalueznt iorea
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-1*1
alaa 4zwptun^4.ularA cn pa^ii wa, rwzmlCiM
n^w^aiia cujBuclwriaSlaw pjAvlnd babinai in rw^watia ua
diacrwbiaaan! 1LBJ - il, bK& m 11, MB * 9 *1  MH3 - In Cll^ 3*62)

Linitlnd duncniul da c*Lcul  1*  = ^ $i d c bn, an raauiHAd
. (N-l)h^ - BB3 aax6
- (Jb-2)h^ . 7&0 <m-ln^/2

$i razpectiv un ncadr da ecua^ii = (^2)(S-2) = 4324
Sa sal preoiz*az&  prcce ul iter^siw da calnul s—u uprlt

unda priu k *—a aut*t  nan^^l ce l&nru^ii, Da aaacanea a-u LL-itiat 
aum^^ui jaa^n ue j.<*  KM m 30a*  ^twctuNu ^m&caaul^ aa dul—
Qul <?u .-zultM;aiw oa^inasa oia$ daM in anawa 13*

a nu cra$ta aza^a^t caaarul da ncuatli in ai4na$ia 
iAaanml aa untl&M nail, a-a lalanit 41 a rw^aa nu ^aa vartabil

in ^uMMSticu iu -4.u AX^aiinrul KablML,
C*l'  9*  ^zt^al, a-u A.ula^i^ ac^au^i cciaa dMpbuut^lulaz^ 

an ^aa cu^k wa^t in aacn 1 * 1 * Km a 1A; a 1 Kat*  14, i*r  in azta—
tinrul acaa^z*  an^a ^acul a-u m3-*.At  Ln ^oaet^lc^ au iw^ia

* 1^. rt;&UAtat zv^uaua da ulac&'ubLzara din fit*  3*t*3*  
il-itiua anna!: nua ^otamiul Aa Jt 32 * 33$ rwaaiM

N^ a 93a us-Lcu ua 3 ^14 ^adcada&.u, du Buatw
aaanauA$ dumauBul aam ault witdi^^a * 2,3 a - Lb a
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3*  WMmf^laaoaza cA in acaaatA rw^at^a n-aa inlaait (Jnansit*-
nila anactw ala sau^lanli tzn^wwrsils a babinwi^ *dica!

^2

/Sl- * o^57e42;

25 1a^ * * 0*59929*

Pantzu VerlfiG&rea rezulta.el-,r obyinnta pein najc,*l,  a-a <aA- 
aarat c<M.po*e^te  lua^it-^unchLA a in* —*G^iai  ^mgnetlca (B^) IR 
in car*  aGwaat*  s—a Galn*i<a*  p-i.^ cede ,a*̂u  netcd*.  aeadt
aacp a-a Malltat **antajal  din 11%. 3.34 in c<**w  ***** iwie.it nmJ— 
tMAtaaraio apatatcs

— aura  aw tanaluua ccatlnna atubiiAzwta &a -^-al I 41e4*
- 15M1

— racetet (S) ^ae.tr— c-!tt'-3 -'-- wi.c.&iQ;
— <.<4^  naguatoeiectCAC (a) tip Imi^aatw $i avin^*

Qiana da pi-acizia o*2;
— taalaRetra (f) cu ecnd^ n^li^ tip
la vadQMa etwetu&rAl deSci^inarilar axycri^ci*i^j.a  a font M- 

caaara ZWaliz*r*a  cln material*  auiwrunagMttlQK a unui si^tee de po- 
ti riuAArw a aaLdal Nall in conrMH^Atwlw La
a-a avdt wader*  oa piaaaraa aaOinaiQrlHaJtaheltz sA aa facu aaciel 
inaii ad an onia tn in apropier*  matermla car*  c& alec—
na*  cinpul na^&etic , rtMiaa. iGeaitt a ^raau^*t  .riutre a&telw oa ^a— 
aa *a  lacr*  nA uu aib*  acaeiat t-atuliQ ^1 da awaM*-am  mstaata i**n-  
aa parann cn ar^auzi ^mlica ad 11a anllciaab da aare.

ia aaaawnaa^ pautr^ cm ararl^a neiwruluuriecr ajt^erAMMtalc 
a^ fi*  sit sal minis in tin*  ul aiecte^ril mAaararil a-aa avat in vw— 
dera In ^armauan^d am toamlas — ewn^ioci^a ccnntauta a -uteuaitA^ii

Fi$. 3-44. Mnana al^triGd a -*waCaJniul  pent  tn suaMarwa 
iMatG^lal aacnwtica la o&tinalc uaimnarta
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ouwontalui electric, - petitionary*  aorocAA a aondal Hall, - oalibm- 
rwa otentA Al ropetatd a teolaaeUrului. Ha aan^laaaaaA cA boalaaetml 

^oatru naaumro prealuta a tana larga 4a douenli da naaurA. 
da la o.l aT pin;l la 3 T. In aadrul nAaurArilor efocbuabo a-aa fal^ 
mi, do^onlile da 1 aT 9! 3 nT, da mare aeuaibllitato gi da acaaa a-a 
la.ua cslibmma repetatA a ap^ratului. Da aaana^aa aa aai nan^ionaa- 
M oA so^a :.all au oare eate ecnipat toclaaetrul ara dimaasiuni ra- 
duaa (2 a 4 a 0^5 om^), aatfel aA aa poote emeidam aA mAeurArilo 
aLua proatie pu^ctualo*

3.P.3.  Goa^aruroa roaultatoler obtinuto
Pentru a apreciere conpamtivA aai uaaarA a reami tatolor obtl- 

nuta ^.rin cole patru atoda da calculi a porta dintro aaaataa aa pro- 
alnta aintatio In tabula! 3.12 inpreunA cu rezultunle nAaarArilor 
oxporiaentolo. Da asoaeaea. aaaataa aa preaintA gratia tn fignrila 
3.43 ui 3.46 dUyA cun umoueAt

- ou linie coutlnuA pentru catodala analltlao au rexolware na- 
mariaa (proamnele CM62 4! GbSL) prin care a-aa ob^lnut roxultata 
pruotlc identice (dliaran^a apArind la a clucaa ciirA seaulficativA);

- ou llnlo iutroruptA. ^ontru -etude diforan^alor finite on 
pan eooatant (pragma CDP2),

- ou llnla punat. ^ontru motoda dllaran^alor ilnlta cu pan 
warlabll (propion CD2^),

- puMtoia narcato raprouluta roault^tula maaurArilor orpwrl^- 
awntwlo.

analiaind acaata raaultata. aa aonatatA o cMdordan^A btmA a 
roaultatolar obtinuto prla dlfarltala motoda. Astfal*  fa^A do valo— 
rlla auaurata onpariaontal^ cola oaloulato diforA cu aai pu^in dot 
0.9% la 3MS2 ?i CMSI, 1,6^ la CM2, 1.2% la GD!9. Do aaamanoa aa 
conotatA c& in narou no jorltato a punotolor indue^la aa^noticA 
rati eatparlmantal oato aai naro dooit oca oalculatA prin toato nato- 
<**!**  aeons ta putind conduoo la ^reaupunoroa oA naaurdrila a^erinon*  
t<.lo au ioat aioot^ato da o eroam oistaaaticA. AcoaatA prosupunaoe 
ae i;.t^ro$to a-^cA ao ooaparA Talorilo indue^io 1 uagneties po ana do 
alauttrio ou valorilo exact*  ob^inute pa baoa zela^iai (3*37)*  Beaul- 
t.tole ao ^reainta coapardtlv in tabolul 3.13 $i in Ilgam 3*6?  pi 
ao ovuat^tA cA o^loaroa exact A diforA fa^A de romltatela color dead 
uetode aoalitloo (GHS2 ^1 GK&L) dear la a 1*40"  cifrA aeanlflcativA 
11 oato pu^in sub valorllo mAsurato.

Po do U4.tA p^rto, ducA ao oalculoaoA indue^la na^otloA in 
control aistonuiui, po base constantoi do cigp ao ob^ino a
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Mi indue^ia magnoOlol po am*  booluale*  d,lnhal4a f*T3

*,99
*.93

* .... T
'[—J

Otd2 CHdL GDM (K3P9 Valoara
ozaatd

0 1498E- i4^W 14^5 1,19372 1,19868i ia9°? 1.19W 1^8927 1^9357 1^9862
1^.9M 1,19819 1,18852 1,19282 1,19815
i,i9d4 1,19639 l,18n34 1,19*62 1.19636

4c 1^93o 1^9192 1^.8144 1,18567 1,19189
5^ 1^832 1,18318 1,17229 1,17648 1^.8316
da I^IMA 1,1686a 1.13737 1^6155 1^686*
7* 1^4A9 1,1469c 1,13351 1^3964 1^469*
S*  i 1^173 1,11727 1,10591 1.1*997 1^1727
^c l.a?96 1,07933 1^6844 1,07244 1^7955
lee 1^2359 1,02755 la*3425
110 0.97243 *.97637 *.98245
Ma I 0,91642 *,92*36 0,92567

* *^*32*2 - 1,2*64 aT, in OQQcord<*n&& cn weloarta ialauaatl. DaoaraM 
inaA aeoaata dif.rA da walaaraa axae^A dataiminatd pa baaa 
1** gaoaoa^loa oaneaeata, ManlOA eondt^tla aA ai^****i * daAa &*an
ieat rlguroa ^wcpactata ta^nolagic al da aid naoulM avidant a aa^ 
*1^6 aiataeatied oa alaclaaad a?iau^ala< 6a poate deal atpcacia 
ad ^atudala da o&lcul aplle^ta condua da fapt la razaltata 
a^oaate daeit oala p^ajt.na&baM da ataaianea la tnata aoaete zateda aa
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P*ate  aurl praelala la detrimental tlapulnl de e-*lGul.  <je eml pre- 
elmeaad el an indicia anpllaentar al cerMtltadlnii reealtatelar 
ottlnate 11 eeaetltule fmptal ad ezleta a tana e escort!*  prlwlnd
alarm cartel de waaia^ia a iudactlei aagcatiee dapa r ama a, *6*1-  
amt*  pria t*ata  aetedela atardate.

la le^ltnra cu lolamirca eticlentt a aetode&or ue apical atca*  
n^te eate ueu&ecA.t da utlH o ccm^ar^ie a acestera Qi ear aapectul 
tiapalui de apical meceear pentru ub^inerem ac^u*  iel, na*i  am a-a 
ewut in weuam a aualiaa ^s.«nu&blta &u aoeattu al^c^la. * antra e- 
ne&plal da ealcul cenaldemt, a*  preside la t-boiui p.14 tia^nl am 
oulcnl coM-4-ac la ap4.A.c^ruu color ^tru attoue $1 me eonajatd o& 
^etodele an^litlce mint ec^worente ^i ear acotc aspect. -a ^etoda 
alferen;eiar ilnrto cu pan count-at, tla^i-l <w c<*̂cul  eatu a^d*bcn-  
*iol eai mare ueor pteciala. eat.s com aar acua-w^. Jeune a couetltulo 
uunaml ^are da oc^$li ?1 Gon?er^co,a embG. a ^rocecului it-jratlv 
da c^loelw *4*  -abode u*-lere-,umr  finite cu pan var^ab*.!,  t^pul ue 
Comal eat*  aematlicnuuw m*u*a  ^1 tn^u^l cua a-a pM-1-
zia ea^a ntai tuna^ ^icl aonalnaia c4 in e^zul daaenlllar
ca entindem fcarte -are me impure fclMlrja unci re 5-la da diaare- 
ti-^ro cu pa*  warlabll*

Pabelnl 3*14. ^lepal de aaleml la netadele mbordate

netoda OHM GD?2 CiW9
idopal de aalaul [a] l*̂e3 149,9 na^ lu2

Din dale preMntata no pot deaprinue ;1 uncle reeem^nddel an 
eaiuc.er mai ge^ral prlwird ^le^or.a Retaoei ae eamul peatru re- 
aalvar.u anal prabteee u^te. aet^wl^ dup*  cum s-a vae^t) oele doul 
nebode azalltloe mint ec-iwalente ati. ent aapeobul reeledel eit 

al tlm^ului de calcnl. Ou Boats ucsstja netodj b^a^tt pe integm- 
rea relabel lai itlet-Savart-Liplat;? ees- ae preferct (la e*aul  ae- 
ui i tor oaogena) ueoarece ^realutn awoata^^l m^a^litltll *1  ami ia- 
pertnntc me paate apltea la &<*a^tAl  eo^lleate einu ua cj4.eal an^- 

enact c-ar put^a efeotua. Aefe-l.'xni-'M It*  eeteda dil*ren;e-  
ler finite, aceaata eets doaae-zt^jcael in c*xu4  prebleneler ou adli 
a egeae (cam a ioat eaeul bubtnelor ..elahcltm), eegl me penta eb*lne  
o ^reoiale e^blaf-cutoare. -stole Be va folosi inal in caenl medilloi 
aeoae&ene mind an ee <-al pet apllee cam uaud mesoaa aaalitlee luato
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Prtblw+1**  eat irportenia abcrduta in caural banal da daatarab
a*  rafard io principal la*

- Halwwaraa anor oapacta aars-ctarietlca aajore ala dtfaritolor 
aalnbll tahnolaglco si conatcuctiwa aa bcnlaa pantan alaparl mgaati 
oa putaralna si a iepuca;li&M aea-uca aeu^m dcululul eoaataaaa^ 
aatla al altteaalor recpectlwa;

Dwawaltarwa anor netode am?litica nuaarioa int^a f omA 
oeawanobild folosirii ctloalatcmlal eloctrunaa pwntzu detetwinanaa 
ciapnlul magnetic la ^ifailta caniicur^tii da debit*  wlteete la aadli 
nagnetlca oaogoM $i morogene,

- Aplictcje cmoaelor M calcel prezsntate in canal unar ais- 
taee ce intens r^ctlc^ c^ oiutt goMr^tirwrala Aagl^ie aim 
acenes dlferito wartanta da aoleaolal si aa§inlla aaipwlaroe

m rwbattM au partlanlaribasile bocinelar aupracandaateaae 
pantaw eiapuri *gnatico  putamlca aa aratd od dim panel aa Wadara al 
ctloalelei ol*ct*uaa,p*iic  ace-to partroelanltAsA aa raferd in princi
pal lat danatt^taa jarw oa a^iart; ab&ensa piaaelor faretetgnetice In 
caopal ^raducerii c tap aim. mognatle; aeaslneroa at aril aapracendaatoa- 
rw. ia aaaaata ait-abia aata jaatliloata predleaa daawoltdrii unor ma- 
teaa aalalaa.a -a calaul al cirpulul -iigaatic la diiatita aoaligara^il 
na bcblna aat^ta iat^-at radin aagnatla oaa&aa*  ^a da alwa partaa bn- 
btMtla rwapac.lwe ntnd GettiM*tw  prom*caril  u^er oc&purl *a^*acica  p<*  
taraAaa, raaultd cd ia naltw tltaa^ii aw impuna acrtntrwa nag?.aticA 
peurtt prwtaparva rparaturii ^i ieat-lan.lccr ceaara*  Laaaraca ^raaan- 

acaator acrane af<?cteaa& clapal a^^n*$io  pradua$ a feat naoaaard ai 
abardarwa uawc Mtana ^4 ctic^ al cin^ul^i ^a^-atlc tn caaal unor ca
di! raaaa^aaaw metadata ua cutoal uwiwoltnta wa loat epric^ta in oanul 

aiatana da lme--ea ^rtctic^ ctr<i an conatituli $i ebiact&l mi 
aaltar c^-tr^ota oa ceicat^re ^tiinsiiicAw

In aontlaaarw aa praaintd triMlpalels aentribd^ii originala 
ala aatamlui in lagf-turi aa ^oblwcsla aL;crdato*

1. -Labuitiaa anal aateda da miaul al clnpalul tagaatid pantru 
bobiua ca tor-! o^raco^e mtnata ii*  tanii Magana si llniara plaaind 
da la mla^la lei niot^awart-laplaaaw a baa^ aatodai alaberata a—a 
aoncapat al raa*l**t  a- ^ro^rta da ctlcul an apllaabilitata la boblna 
aa loma aaea^snoa ooMplictta^ liicd r«stric^l\ prlwitoaaw la pMlsia 
pcRctalwl ta atro td o^l-nla-iA cupel —irogrmil alabcret 
to rorwccA ^nu ai&picttio si a—t newo<-tt ailclant na taaaol in aaanl
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boo^AMlor cu ^oaaetria coapli.cate ctn eate caaal ^auwmtMrwlM 
*^o cl ci la ooUiaa co el etrle aaialtA p^ntm care oalatd $1 al- 

eelu;ii priwind ci^ul aa^nettc.
Leuucorea et proaentaroa rutr-e Aomd coapactd a mAF on- 

praail aa calcul paatru c inpul &a myotic tn eaaul uaar cooauctcare 
roetilluii paAalelc 4a luD^lae aero diapuae pa aa eilladru aub 
^ecaa unor BUltlpoliw &ela^iilo a-aa dodaa m aooen^a aau preaanta 
ucar ecr^&e s^chreaa^atrco &aaaiaw aar ee*-talo*.,a&ao  «.^toaulul 
aa reiera iu^aaabl lat

Aele Uncle procinari priwin^. CMAarnan^a aeriilor <-lb aa^ra- 
ellltj AMuc;ioi *-a^noticjA  ain c^ro ic^altu iwccaaadari ntjjB jxivind 
alagaJKA oner oir-ecaiuni ^oonetrlca;

<*a*  a^l&caroa ra^ni^lor aa epical accuse in caaul ge^ru- 
twrelor Hal; cu canal da lu ^Ar,e nare $1 eoo;iune tmaao.mald cot^ 
at^ntd$ dar nai alaa in caaul booioelor pentro ^nemtoare alncra- 
aa$ roauatatele awauaa$lla^ influenza ecraoa^uc aau^m cim-
pua^r -*a&-atic  aau^ra m.or pamaotri al na^inil^

In c^&al CcMJMlaa aupnacamMCtoara pwntjeu ^w^ci^tuara
*,*  ncntluMaaA ccatrl^tillw aatcaalul ytlwlnd*

^^1. ^t^allaraa wx^awalai inaaatlal aa^uat^ca caaaapunaAtoace 
uncr apitw lilafome, ya ana langit-dlnalA a anal Canal *̂iHa^cnt;

^ratacaa *m&ta*4  a aundl^lliar ^aoaj trice ua oo^inere a 
u^ai cinp E.agoetic cu un^icraltate aariM la aectlaaea ^ra^awe^aaaA 
a caoalnlul. ^aau tmaat graflce uln care ae pat oater^i-a eapeuitiv 
diaM-aluni*e  trice rea^eutivef

3*  j*  ^labor^rwa anal pra^raa an a*acul  al clapul^l a^^aetic 
in orice paact $1 j daua prUt^caaa an caicul a lar^e^M laeale tl 
rwapactrw pa ua*.tatea  an lauaiaea taaaraaele ^e caloul elaborate 
a—au i'a.e i^ caaul aua^ uobiue aaalWc ^eutru uu t,aagA*i,er  ca
*̂"-i  AA lurmA aa ^raacai do pA m w<*be  icaaiaatelo au^AAuea aiat 
fAtrie er poutru pralectarea aiateaalui da coneoil dare*

a. In caaul uoc&aolor iM&a*a  ApH^ clrculare cua^4.alo 
A aeuil A^Acaa(i&etlcep rn ptAaciyal ^oleaa&al aau cc^bi^n^ii de 
aalaaoiaiA ^robAAaeie reaolwate alul *e^*te  indoosebl ue uetamlua— 
fpp e^A^ul^l aa*aohic  $i do poolbllrt<*̂lle  ae a oo^lao CAa^uri aa^ 
ootlcw ee ^AA*e  nn^ teTpn aoatAiOu^H&<o automlui in &e^^oarA 
co aceoto proolene tint)

owle tac*  *T*  aa^rweilaur an oalual al cro^ulai A*̂ .atic  in 
orioo pOKCtp pomiAU ue la sA&wcioacea in aario a poboct^alulul nap- 
Mtlo ooaaar al Uadr bpire clrcelard Ililt erne, ae atabiloac do aao- 
Hfn-rr oapreuil porticalaro ait^lo oar Aaportanta poutru Caloulul 
CArpulal aa^neHe Aa plaaul anal oplre olrcalaroe *e  oaCa erpreail^
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l*r  daduoo. e-a ol^borat uc da calcul al cihpnlui aagnatic,
la oadrul CLiruia e-a oliniaat re*  trio tin privind alogarea panotctul 
da apical astf^l incit oeriilo a A fio conworgonOet

4, ̂ , ..—a ^ortAQU+arizut ^roc,raaui ^oaeral da epical pa buna
Lui ^4.ot-^av*rt —Laplac e poatru annul uour apire circuiaro 

al pa bana rozultatolar obpic^t*  prin aplicaroa aacolar pra^rano - 
a-aa Cat ionics^ir -riviad cportuuitatoa iclocirii llocdruiat

4.3. ^aa t atat unitap oilerito poaibilitati canaaaata pantm 
octiuorva -acr ciapuri ^agnatico cu grad da uniiomitdta ridicat $1 
a-au prapua patru no! variants da aaapaaaara. la lagdtnrd ca acenota 
a-ad roalitat prograao da cdlcul cre  doteralnd waloaroa donaitd^ii 
da ouront in uiiwrito anna ulo anna salanaiai ccaniali din candHia 
da a aaaa acala^i jlap ^agnatic iatr-an num AT iapua da puacto aisua- 
ta pa ana lon^tudinald. S-a arCOtt cd ansa uecaebit ua vnntajoaad 
roalinaroc ^obinci ana ioran unor trapta cu diaaatro antic! alaaa 
raaito^npreniaeoa aa ollpooid da rcta^la.

*

5. In canal bobinolcr pentru audits .in napiuilap unipad <ra$ 
fmn proaaato ocreae iercaa^catioo. a—a ialaait aa matadd da cal^  
cal al ainpului aagnotic motcda dlforea$elor iinita. Gontribu^Lile 
au.orulul in actss doacaia aiat!

*

5*1*  ^s*&lllrwa  near twla^ii gcnarala in difaranta finlta pc^- 
tau potcnsialul na^aatic vector in canal anar nadli aaomegana pi a 
roton da dlocretizare cu poo variabll. Halapiiio gone rale aint pi 
partlaularla^ta pantru caauri unuala din proc tied, n-au f&cut pro- 
clam privind atabilimc frontierai doaoaiuluiw acoolamroa oonvon- 
gaatoi procoaului itomtiw da calculi aproainaroa curbai da nagaati- 
aaro d^cd nodiul aa ooi-aldard liniart

5*2*  Po beau ramtiilor ot*biliso$  o-au cencoput dcud^pmgrO' 
aa da calculi pontru acmna liaiaro §1 rvapoctiv uolinlamt

5*3*  b-a datorninnt iactarul optla do accclarara a coaworsgon*  
tod la doua CAtuatii pi a—a conntatat o buna ooacordnnpd ou renalta- 
to cuaaacete din litemturda

5*4.  aenultutalo oOtinuto prin noted*  dHoronpalcr f ini to a-au 
voriiicat La uaale canuri particulam prin aotodo analiticoe obtlnin*  
dn-ca a narto bund coacoadaapa. s^a arnano o-a putut apwfia ca aa- 
todc difozvntoior fiaito condt oe la mauAtata ccrectat

5*5*  a rwndvjt apoi proaloaa dotoraindaii cinpalui aagno— 
tic pi a tanaiunli ladnaa in dilorita verinato do ocnoMre. Force 
bobicoi a foot optiaiaatd La ooaaul cu La aao^ta ocmuolar aa oo- 
aaato a tonaltuia indued nawind. naaaloatela abpinate permit ad ao 
P^na in ovidan^L inilucupa ocranalar ^fnpro ciapdui aagnatioo pro, 
cun pi loalcetLi privind alogaroa dunnoiunilar an eater acmnoo
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6*  0 eantribaHa important*  A autamlal as raturA la apllaw- 
rww motodalor da culcul tn eaaal unor bublna clmulara halnbalta 
la cars s-au putut afaatna datamlnAsl axparlaantalo. Da Mane- 
ana o-a concwput ^1 rwalln-t uu pcv^rua da calcul pa buss uatodal 
diforo&^olor fialta la a rt^aa co paa warlabll in prooraala gaeaa- 
trlcAw Soacardan^a bua& a r<*aulta.wlar  ob$Luuta #rta teatw aoteM- 
la do culcul, uu aala uxp^rluaut-La atasbA coraotltudinaa aaeatar 
natoda^ Do aooj^uaa, pa baaa aca^r rwaattaKa a-au patut taoa aaala 
raaonacdari privind alagaraa aatodal da aaluul iata^a problamA ta^- 
nlad aoncJCwtu. aafaritor La mated**  dl-CarantolM iialtw, a ratal tat 
ad folaairoa a**al.  ro^ola da diacretia^ra aa ^aa warlaALL la pragaa' 
ala caonamcu &naaaaul dat^mlilac M aMindaro aara^ wata aww ata 
JcaaA atit aub asp actol preclalol cit gi al za^ldltA^lL ob^LMrdl 
aatutlolw

7^ t;Ioato progattcalc da caic-L aint lu MolaalWltatw ecnaapata 
da outer ^1 a-au rulat 1^ Gastrul da Galcul al 1-1-T^V-^laLeoara.
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1*  aH^Ot, ^sHeplOaamne MW *4AaJAaaAGA  ^WAAA'G liA^AOOA'AA MAai QASwCBO— 
<,a-i*la&  hcA.ec^u.^t,M^A&.w -c^ucw^.^ Mtc. lA^ai**  lAonooodo 

AuiMMm aOamzow, 1965

Applebona Aada aioi-ors, ^e^wAv^or& asd flunpuapOa Lew taoper-^uroW 
^L-CwtLc poz<<-^ ?ar^,c-ion ?r#Ma ly7o

3w lypletcn, "a Sab, .';*  .'. n.^1 ^G^er c.*cectir.e,  ^tor. Lew 
aMd^eA^tmow one Al-csAic ^nrwr, P0A5*ooB  rruws, 197o

4a &p;.l,*KM3,  ^.Aa, Loowa JaSaEa -zp<?jto of & eu^orvcnJvct.nc, 
A^A a*  *AA  AOCGt^a ^4M, toMpWAaAUAGO ^t.u Gl^cAriC po&OAa

-^ .-. c. Frect, l$7o
3*  ^prl^tct., A.L. ^.t-tus Ai Mt^laws at -n-teraatlonal

Wi<41 ICVcAO^AOA'a A.-&Ga ^M,jA*̂t:d  — 1972
ba ^rab-djl, *lstrl6utiw  L^o^iAl^ u clwnilci T^^oesic pmcGS ce 

acl^^ol^ cillr.dAlGa — ulewtzvtanmAA:*,  ^ra M, 13/2
7a ataAWOl^Aa uM&aa vMAAOba^Aalaa Ma, a la, %*iAa  4^a, —GAs*w4a  ^a AMG 

of <L^^LWt ajAGjfae A^A A^w ;^D e—
^uuvwrsicR. ^v.^o^na.^ CAafocAn^^lWGtrctvc^n wS ^Mr^, 

^,Aa 5*1^5-103,  L^/b
b*  -AMtmlua ^-a a ^oneae4AA*ia  ^aa rn^**  la, neou, *̂a  Goroemmu^ 4*e*  

a^^oc^jluew VMi*  vw&eGuiestwuwf Gwoit^n&<^
fQr ^-' ^ipolGL^^-etWa ^o*ma^c^a*wcnnw  AVv^aan< co 
juar^w, pa 203-215, 1576

5a -L. 1.. .j-A-m j—J^v^ty&GW G**  0M^BMGML.s<n*G4,^MAGa  14^
GA\iri&^ ^olbGvi^l^l CM i.^A\.^^M^cGHbllA;A:)a GriQGlcc&^'v- 
twanlc ta cr^lewoa Aooa 1977

lOa at^-i^-lUa -.*aa  JoAAtanclCa -*a,  -Op^a La, irudAu, ^a, ^ar^a La 
GMCUMtMUt-*  sauuluo-^aAlu,Allc prlv^t-d ma^^ae$Al OA^ 

'iwCSUfi Gw^li: .!^A. ...wfu (j0a01^avwa04.W MA.A^a FTObOOOl 
a J 1M Gv.ACA-G&Ml MM Mwraot^rw ^UlM^ilG a*a  153/

/ c:jL * 6 — &^4raA^ 3t*i;iAAW^i

Ila aC^^^aJa ^OUat^t-AMa M.a 'Op", la, ?rOdJUa 4HlUa -a ^tG—
<..'.G . a-' Ana-'J Maj Stapes* —
atn-Au:tMr da&.Ttra.c u-uj. c ..^1 de c<i..vai*LA.e  ^.GtGi'wa
Aa.C<.na^ SAW A—aM Wa rGtuCGl (i<A*.a  AMA COI-.r-.<-Al <aO 
cj-dj^c*  .^tAln La^cl &a 1^5/^laO^alj?5a -
IJi^: ACJi..;Tti

12a AtiiameiUa -a' -un-tAntiL.a -aa - Ci^a laa **-a*a  i-*,  .'Ardtfea La J^A- 
GulMi MAeGHMA.-<^..^5AC *AwGAnA.c  ;A tejm.c . ulia-^r al o^ec- 
U^*u  &G— a—L-Aw G1*GA  C^**̂l  G.3 GMiAVG^—
eia . L J cu Aute. . ei je^rim de l-lo Mwa ^rvAiocul .laza 
1W GaMaA^GtAl Ut aOAUWO-AW ^CAlG^llAGM dTa 155/21aOPal97p, 
irdW — -v-AA —CAAa<,04

15a Iwruceaa ^aa GU^MAa La. a, MCiAlAMiiaA'a a a-.a A^-OMA^ Gi ^m dAGMaOUG— 
tlVALja nyeic^A ^WiOGa vela Io6a fa 5, La 1175-1^(^4

14a OwrSbeActya ^a. a, cOOAlja CaAa M, tlt.ua AVB M^e*.6A'A&MfSa
rcowGM-AM^ GA 4A ^AAa^Aum eu At^toajfUi'O(iyu*BAC  -Iwetn-

C^l 1 QMJA' t-tflAJA .wloBa . AA*4?GA^a  A9^<ba

15a bGbAeeV, J.La, wWAlAlM^a V.La, ArvUMWW, GaWa A WOprMU OB OptlfhA- 
t*$li  K.jlogAnih u ^weit-. rovodlosclh w^gnlomli SA-t<m ^-&L 
^o(*eA'**aorwWw  ^AvGwGdlagw of o &iGpooium on Aa^uetoayuAOcy- 
nenlC *sAwCtAAGal  OWWA AWAaaA^GioU^ ^MAZMUA^a A3^
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16.

17.

1*.

2c.

Bcua. Uh.. P. i^obawior of * Large H^eMcndMbiat JM
mc^oc. ^lltu mtemoMoaol ^ooforwnce on 6ognoto6yf^o- 

aiaGtrical rocor ^UMr^HoA. aHccaen, 1971 
ar.tollUc. T. furbogOBOL toren ait ^u^r.leiteaner Arregorwlclo.

lang. **ol  , 64$ 17a p. Io4^1o3o, 1973 
<-TwcAua. c. ^u^OA^eudactlag cyet.aa. .^rin^er—werrag,

1973
^clal, ... ^cpraAOituag. -rc^Ala^on ann ^oaenauagon, ^hyol^^ 

lag, 1972
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altitjB of e ty^poalua on El^trAdal ower anor^tlon, 
.^raaw, ryo3

123. ^Aokly, z., fhoae. .. GdareoAorlotAea of Gooor^tor being ^a-
pero^odnating ?iel4 Goilo. tifto lateruaAAooal mnforonco 
on ^agneivaydrodyaoaAo aloctrAc.l Power Geaaretlw, <SS j- 
CA-wn. 1^/1

124. zworta, P.t. SuptreoMeosln^ notorialo mw^now w^O appllcAtiono
1^1-lWp

12p. Saeae, 1. Ga. aaAeaatioA epoGAala. Wel.I. -A.dlu.^1 pod., mea- 
n?ti, 1^1

12m. -.4ao, 1. Gh., Aoelrlaa, ., -HnApll., G., topala, &. AwAOMHeA 
a^eeieie, vol II, .dwdAd. pl pen., ^acur^ptl, 19&3

127. ^oaa, A. ^ttouAca optAnAaapil olochAw&.gH4a ^o-W4.^Acaw ^00- 
solanovo oeka. ^roooeclngo of a ry-peolua oa mgcoieaydro- 
dyeealk lectrlc.l Power ^o^orwAAon, -alaOur^, ly4o
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bora, G. ^Mclo eieetrotonaLoil, ia*dld*ti  ped*,  oaeazoetl,19M
M9, Ttane, .*.  A otable lew woltabo lew*  A d*e*  hopply*  Aryoganloo, 

wcl*14,  Nr.4, 1974
13<*  amlloc. p. '& orperiaentel altorMtcr wita w euporcoadnctLag 

field wi^dlL^*  Idle TrwnaaotiODe PAS, wol*9e,  1971) p*Sll-  
-619

131*  Vr*<;la,  Gh*,  Popo, A*  ttoce uunerioe ou apllca^ii tn tobatee de 
ealeal, oolwl*  ^oriaol roAduaec, ^raiwwa, 19M

13Zw Lienor, *̂  eloctrlco luduatrialo*  Vol 11*  *d*  TebnioA*
^ao^re^ti, 1969

133*  ilaou*  G*.,  oberte, D*6.  -cspercot*dactlhg  ^a^^etz for Kagnc^- 
^latradyoaBic *vf.er  GeM*atlon*  ^ynpoolua on Eagnetwplan- 
nabynarle Klecnic^l Po^or Conor*tion,  nlvorElty of D^ir- 
ima, 1JM

134*  ^oo^-ot-w ^.wactly) ZtJ, tuiao, ^$ucy of AlttrDOtorw 
WAOb Hold wi&dlagw*  lijg Trane*  PAS^ wel*
&3w T*  3*  190<*o  p*364w!6o

135*  *oouaen*  H.a*  Tio aplic^tlon of auporvoRdMctere in the field 
rir.cil^j of Idrje oycoronMO aacniBoe*  Trane*Flo*  
wol^9o^ 1^71*  p*Mo-627

136*  faa^aeto, * -oal-suparcondactive rotary aacnine*  Lew teayoratn- 
rwe and oleetrrc power, Bwr^anoe Prone, 197e, p*26&-269

137*  bacbcronr. and Oapabilltloe. *vco  jwerwtt Raoearoh Labu*atory,  1973 *
Ipd*  ja^uetanlu^ena - ionu^a adtlenge^ollaou**ft,  1973
139*  ICP<*  -tudii yi c*&notA&4  in ^waaalal criegea^cii el ortoeleo- 

trotw^nlcli^ Corootijcl asupra naterlalelor aopmcoodM— 
to&ro al a alter ^tarlale la taaporatarl ^eaee*  Deen*  
teata^le LdPa - 1^233, 1973

14a^ Piaica 1 ^ehnicu bilain nagnitaih polei (obernih rwferatow)*  
AtoGclaajt, oacova, 1970
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! I^TCCPIT 
! RADU C.'----- ,--
i

COCT. ! I^LCCLlFdTL ! F^CId' 163
! !Dd^27..?.^5

!C 
!C 
!C 
!C 
!C 
!C 
;
i 
!
! 4

CALCCLL  ̂ HGLET1
P^IA YI SPIREI

01^ENSICh x ?sc)Z(99)

REAOH05 , t )F/ ?
FORMAT!2F1, .5.1^ 
NP-IP^hZ
RC —
CO 5 IV

A 11 3 X A 1
L^LI SZLL^CIL

CL d PuLlCC^

XF( c<; y.ZF (SS ) ,
) ,FC( )
AdhPC

DO 5 
ZC-ZC^FZ

333

XP(I)-PC 
ZP11dZC 
PI-3.14i^^
KODL-1 
CONri.\LX 
C J J 6 ' i, 
FXHK)=^ J. ;
FZTtK)=:. * 
READ!1.3,^ 
FORMA I ( Id 
hRITE ( i , 
FORMAT! 'J 
hRITEd' ,2d 
FJR1AF( /

+ '3EiSC^d-^"*

;.r

Cd,td*<CL

d.CdCtNSC.' 

' < ** n

5

7

b

! 
)

CY-! A2-A^
FEx.-
IF! JZ-Gf dc.^d 17 
GM-37

!

co ro
57 GM-GY
5^ U-2^PI/.v^

FC-2/U^S I.< (' / d /C"5 (L/2 ) 
A^AL+GY/.-
NLL^NL/^.d 
hL2=-NL/<:

\L4^NL3T,
CO 73 
C-Cl+GZ/^ 
XM)-A
Yd)-).
XCNL3,=-X(i) 
Y(NL.3)-Y(. ) 
co 35 ii;,d : 
CI-Jt ( I- L 
Xd ) =FC *;< fL. T ) 
X(N_A-I )--xd ? 
Y(I)-FCtAts n;I) 

35 Y(hH-I d
CO 72
30 46 Id,riL3
Zd)-0

15 C0hd\'J^
CO o'. d r
F X ( K ) - . ,
F Z ( K) - .
DO 67
J-dl
Drsx-Z? d ) d Y (J) -Y f I) )^Y (d v< 
PNY-(Xf Y( d dd( J)-Z(I ) 

+ (X(J)-) I I) )
CNZ-XP(Xd(Y(n-Y(J))^X(Id C^P-P
CN-SHT( _ iP
A3P- (X ( J ' -X ( I *)  < - d t Y ( J )-Y ('

(J)-Yd Z(I) 
* (Z F(X)-2 (dd

( d -X (d 1 Y d t

) )?t z u )-z (i
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IMCCPIT 
UDO C.

J-O^

L J C T ,

RP-JNP/S P 
R=*C9RT  ( -P ,

R1P-(XP(!<,-X;
R2P^!XP(h,!

A 1
' IC c7

.) + y (i
J) '"^2+Yt j

(ZP(<)-Z M) !ZPIA) z t j)

C 0 S 4 1 =*  ( i! i. P t f J 
COSAZ-f RZP+'F 
F"(CC3^1+Ju^c 
FX(<,^Fx(„,4F 
FZ(O=*PZ!;t<r  

t7 CONTI JL- 
EG CCNTIhUE

DO 31 K = , r< r
FXT (K ,-F 7.i*  (" ; 

31 FZHK ) = FZ T !
IF( Z^ m 71 .**2  

71 DO t7 
57 z(n=-j

r- ?: 0 ) / (Kl*A04  
'-^1")/(R2?A3*  
*) / *
''^x/Lf

x 7 / 2 r.

* F K t < , * F E x 
xF 7^ !^FEX 
,7

. ! 

. !

CO TO 1*
72 C-CtGZ
73 A^A+Gi

2 j

I F (r; c u " ) 
R i T E (i : \, r )

9('

FORMAT Eli A , 'P ' ZP ' ,7X,' 
+ 3X,'B R' ,11X!'< ' '1TX,5 9('*  *)

DO
FGIn )-s :Pt (FX^C7)^^Z4FZT(K) 
hRUE (I : -, ZU ZP(K ) ,XP(t< ), 
FQR.1AK1 4,I2.2F^.f,?E13.5)
I F (.< L 3 . r . , ) . r - T - 2 <-.
GO TO 17

2i CCNTLibl
IF(1PC.E..11Gi 7C 1'1 
A.RITFH :

93 F0R1AT(/nX^'^' ,r,X,'FP',7H^ 
+ 5X , 'OF ' / I "x ,35( *4  h ,

p',sx,'pz',ex,

A 2 1
21(X),FXl)X),FG(h)

RF^= BZ ',
PS-XP (1 ) ?FZH ' )
S--.
CO 9 5
PD = XP t K '.- /1 ( <- )

95

5=*S  ( P S J r-1 <r (K xp (t) ) 
^iXITUl:. ,-')",xpft/),pL,S F0R/AK1
PS-POCONTINUE IF(KGJ1.'^.FV^'! ^TCF 
KOOl-XCOlti
GU TC 7
ENO
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IMOCMIT
RACU D. ! INLCCLI picihA 166

C 
c 
c 
c 
c 
c

UTILIZIN'" F^L^\r&''E 

DIMENSION RP( t ,z t ,ezi(i*!. ),
4 F0R1AH2F^ -.5.1 1*̂)

NP-lPtNZ
RC—HR
CO 5 IV-i,NC 
RC-RC + F.)

DO 5 IH=*i,NZ  
ZC-ZC^hZ

7

16

RP(I)-RC
IF(ZC.EC.j.'N'*.c!C.EG.O)RP(H-t-,</l.  
ZP(I dZC
KM-391
K0C1-1
CON TiNUc
CO 1'.
BZHK)*  
6RTIK)-0.;
CONTINUE
READfl 5 . i.c)Al, '^,D1 .C2.DEKSC ,KCC 
FOR1AT(5F1..5.3" '
PI-1.1415 j3
ER-2*PI/S^RT  ( ^1 
*RITEM;
F0R1A7!'
HRirEtl^,!*')'!
F0R1AI{///, '1

)

17

h RI T E ! 11 *=,  2 ' )
2 F0R1AT(liA,'K' 

+8X,'B'/l X,"2( 
CZ-TC2-C1, 
GR*(  A2-AD /' 
FEX-..

23

50

CO 23 lb**.
D-Cl^GZ/2
CO 22 i;-!=L,f
CALL ?Fh3PC'P.K",dL'tLR.RP, P,eZ,",<)
CO 3C A-1,LF
BZT(K )-^iZT C ) 7( d *FEX

^(^')4FEX
CONTlAU^
O-DtGZ
CONTINUE
A-A+GR
CONTINUE
CU H-&.NP
E(K)-SC,il(^7T!Kt'*2  + eRT()<)*t.:,
WRITET1!1,5^)F,7PTK),RPTK),BZT!)),ERT(x),3(K)
FOR^AT(1-X.12.2FS.5,2X,3F1^ 
CONTlNUL
IF(<CO.E<-. . ) CJ TC 25
GO TO io
IFC<CCl.i..'V"!::) 5TLF
Koni-Acci* 1
CO TC 7
END
SUBROUTINE PERSP(^P.KM,A,G, 
ClNENSTuN RR(NP),7p(^p) QZ( 
DIMENSION FT(^ "),PA(5..C),0

t )

C-SQEH A+*2  + 0*''"  , 
ALFA-AHM A/0 ) 
PA(LI-1..
PA(2I'CCS( ALFA)

BUPT



INTOCPIT
RADU D. CuCT

72 
5f!

13'

2b

DPA(2,=SI <(*)  
PT(H=-1.
CO lH l..<,\p

IF(ZP(I,

GC ro 5^
TETA'-ATANt RP( I) /Z°(I n
CONTIACE
X1-5C1.
Ti-5ny.

BR(I)=.< .
PT!2)-CCStTFTr, 

U 7 
COD-1 
RZ-^ 
RC-R^C
AJ1-4M(RC)
IF( AM/C-^.
R*0.V6^C
COC^f^^l
GO FO Hl

ezM)-,.
Xl-'iT- 
COO^CJ&^i ------
CONflAUE
CO 11 K*1,K",2  
M-K-l
X- 2^PI/Cs, sm( ALFA (P/C 
BZ(I )=P<!(  i. )^X*
VARX-AE1 f ^3 H X )
XI- <
IF(VAlX.Lf.'*r;  )G' 
Kl-.X + L 
KZ-K-^2

*CPA(X4j)

12

C4-(K+1.
PT(K2) = Cl^Cr5(T^TH^FT(Klh- 

fT7TH*PT(K2)-  A*?
PAfK^-C^'C^S LF ')i FA(Klt-; 2^ 
PA(K2 )--C: ^C^S fALF' )-F A(K2 )- 
CPA(K3 t-KJ/c 1? ( )^(PA(K2y-(\
CONTINUE
IF (CCD-2. ; ", 131 tl32
BZl^BZ(I)
Rl-R
GO FG 12
BZ2-BZ(It
R2-^
BZd^^Z^^C^Z^-^^H^trCZ-R?), (Fl 
CONTI\Ut
COD-1
IF(AP/C- .-*>*̂ ',141,141
Qw P 1
COD-CCut,

R-R2 
8R(I)-<.

COD-CuL 
CONTI.\U = 
DO 13 
IFtTETA- " 
Y-U.'J 
GO TO 2d 
CONTINUE

(x

X A 2
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! IKLCCLIFS'E : PAGIkA 168
1 : DATA 27.-3.E5

INTCCMIT 
RADU D.

- 168 -
! PRCIECT: TEK TOCT. 
! VERSIONS: ?1

= = -= y — a 3 3 t = r: = 33 = c= 3^e= c c -wazac = 3 = c = c=:^ —

C4-TK*±.  )/!(?
PT(<2 (T "T ' H FT (Ki )-.<;*?  HF )
CPHK2!*h-/^I^C^/)'{PT(K2i  - C)SMLTA)s-FT(K2)) 
PA(K2F-Cl^C0S(ALrA)^PA(Kl)- 2*P  A!K F 
PA{K3)*C3*CCS(,'.  LFi)4FA(K2)- 4*P  A(K^ F
DPA(K3F=KZ/$I* !ALFA F4(PA(K2i-CCStALFA F*PA(K3/F
Y-2^P-I/C=HIN(fLCAF/K2*(R/CF'vKL*CFA(K3F*CPT(K?F  

23 CONTINUE
BRU F-Ek(i F-Y
VARY-ABS( f 1 <*3S  [ y )
Yl-Y

A N E X A 2

IF I /ARY .LT .*=F  F <*C  T(; 2(. * 
PT(x3F-Cc<'C''S(T^T'F*PT(K2F  
CONTINUE
!F(COD-2. ')**  ' ,1.2
BR1-BR t TF

4 T(K1!

GO TO 15.
112 BR2-BRHF 

BR(H*ER2^(9R?-9Rt!^(RZ-R2  L 
GO TC 1{K

14 CONTINUE 
COD = 1 
RZ-x 
RC-R-C 
AM-ARS(RC)

(F2-RH

21U

22.

211

GO TC 211 
R-1.03^C 
BZ(I)* J.. 
X1-5L<H.
COO"CCT'^ * 
CONTINUE
DO 15 K=*i,K",  
Kl-K+1
K2-K^2
K3-K+J
Cl=(2*K+..  F/K? 
C2-K/(K,1.,
PT(<2*-CL'Crs(T"T')*FTtkl)-
X- 2^PI/C^jI^( LFAFsHC/RF-r4K  
BZM F-i?Z(i )+x

*

Y)
XI- X

2^p K n
VCP A( Ki MPT (K7 )

IFt/ARX.LT.-K!GC i$
C3-(2*K+j.F/K7  
C4-(K*1 .i/KF 
PT(K3F-C3*Cr'S(TFT<'FtPT(K2F-'  
PA(<2F-Cl-*U^S(ALFtF*PA!Kl,-?  
PA(x3F-C2^C':S(ALFH4PA(K2)- 
0PA!KJ)-k2/^IH ALFA )^!PA(K2

15 CONTINUE
16 IF(Lut)2.  < )^3,  3'  ,232 

231 BZl^RZM,
* ** *

Rl-R

4"Pl(!
2*PA(  U
AXP A(KI)
-CC5(ALFA)?FAIK3,'

GO TO 22
232 BZ2-BZMF

R2-R
BZ(I)-EZ?^(''Z?-oz^)^(RZ-R2), 

23L CONTINUE
COC-1 
IFtAP/C- . -*<,i,241

24f R-Pl
CUD-COD^

m.2-f- I )

GO TO 241
23. R-R2 

BR(I)- . 
Y1-50J.: 
COD-COD*!

241 CONTINUE
DO J9 K-1,K",7 
IF(TFTA- .." "1,3".35,36 

35 Y-O.L
GO TC 3c

3o CONTINUE
Kl-K^l

i 
t 
) 
< 
I 
t 
I 
! 
I 
< 
I 
!

<

< 
i 
! 
! 
< 
i
<

< ? 
? 
t 
f 
< 
!
W
I 
< 
!
!
< 
!
<
<
< 
< 
i 
i 
! 
) 
< 
t 
! 
f

!
*

< 
< 
< 
* 
!

i 
t 
! 
? 
!

! 
! 
)

< i

)
? 
? 
! 
t

a w t an w v m = wwwoa
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<

i 
I 
?
i
t

i 
! 
: 
!

i 
i
!
t
<
i 
i
! 
!
< 
!
!

t

0N3

11 )

Marian 
30^11X03 

Nu! *̂! *T*i i)aa

^7 31 C9

C'jT

?CE
IOE 661

2 V X F 11 V

?nWY!N03 66 
(!EX)Vd *()Sf J- ?X!Vd)«t ^=3?!^LS/7 i-(EX)Vd3 

-(ZX)vd *̂div)Su3^^?-ny)Vd 
t <!) y -MX) vd*f j div) s^jA-n^rzy) vd 

MX)Ld^^ -f?X)ldv(Mjl)Sjj<'CO *(€y)ld
-X/('T*X)-^3 

*r^X^?)-E3 
661 31 23 ta^ *j!'A^V/)3I

A-XA 
tA)SS/M IA)$t)f **AMVA 

A*M)ae-M)aa 
3n)aiN03 9c 

ZX)lda^(IX)/dC^7d^. ^a/3)^rx/t?d1?)i\Mi.2/Id^Z-A 
HZX) ld*M 131)303- TX)ld) *M^?l )\)TS/1x *(ZM)ldO 

!W)Ldy? -MX)ld^(<l^L)5j2M3 = (Z^)ld 
t *: + x)/y-Z3 

i.^/{ ' ^x^?)=13 
c^y *fX 
6+y *?M

' 1303*c no^a LIHOOLNT
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- 17o -
A X 3 X A 2

= ..142*  Dl= .065 J M= 4 ' = 3
= ^1*75  0 2- .085J =

KCC*

K 7P

^2300

3.
6 ^77

3F ? 7 E *'
*1*333*  *[

UJ75u 1.1987^2 .lu'tJ
OJ63-, '.19'672 .0^
OJtOu ' . 1981<^ .?^'_
9Jv0^ 1.196391 .0^-5.'
OJOCC 1.191915 .r::t

E

1.198732
1.198672
1.198195
1.196391

'4O0C

8,
9

.

.
073^0 
ceotjo

.006?., 

.CJC-j'.
1.146^^7

.C'J^1 . '1726*
10 . "9 TOO ..rjri. ' . "795'-t
11 . .315 J'. .- . ig.7^2
12 oinoc .01530 1 . '963?6 -.Cun
13 . "23C0 .015J<.< . 198381 .Cu04 1
14 . .0150u '97863 .cjie p
15 . C4--)(,n) .0150j 1. 1Q4315 .C5 43 6
16 . 05000 .01500 1. 186495 .0032 6
17 . "6000 .0153'.. '. i7?c7^ .0132 p

7

1.15*7

i
1

8-30C
18
19
21

1.19882c
1.198881
1.197685
1.194323
1.186523

.0153b

.01533

24

26
^8

29
3./
31

3 3*
C33CC

5)00

.C3JL'., 1 . 1QP779 -.Cu'i8 1.198729.cate: 1 . 70"47p * . L L 16 f 1.2-7^78

.C3C0-! 1 . 2 '2^27 .0 715 2 1.2c2G28

.O3JO*J - . 7; 15?2 .0^65 1 1.2\1539

.03CC^ 1. 1967^4 .0144 6 1.196821

.33C0G . .0249 n 1.IE 5665

.U30GC 1 . 16'7 24 .0374 1 l.lc622c

.03)3- 1 . "3*4"7 .0 5^6 1.12762c

.j30C- i . *9^176 .Ot39 1 , r c c c

.0450- 1- . '94517 .ecu '.19'517

.j^5i( ' . '963C? * ( 1.196399

.J450t, ? . '.-14 49 . 0 j 5 4 t 1.21.1462

1 .

.0450o 

.3450. 

.0450.

.04532

46

48
49
5^j.

54
55
56

58
59
6'3

."50GO 

."6090 

.<*7.'C0  

.^8303

.^3^00

."5JGG

.*7300  

.'eooo 

.f9)C0

.0450

.Uo''Gt, 

.ObcOC 

.jbO'j'. 

.GbCCci

.06CCC, 

.QbCOC

.Oc^O 

.C6CC

C31CC

C6JCC 
^73(jC

.07501*  

.0 75?-. 

.07506 

.0750c 

.J750u 

.07500 

.C75JU 

.97503

1221

2L'8j?7 —.0^34 1.2*8(32
7135'4 .2:34 1.213519
21*810 .0157 4 1.21'921
?GP5^9 .03 31 1.2c9cl4
191966 .05^2 9 1.3932"3
lc^319 .07 7c 1.16fc6c
1-TT3C .0991 2 1.1c669:i8*15A' .C'^'c I.IE 415*
1879^3 -.(1c 6 l.Jcc(lt
I^C^Qd -.\io6 . 1.1986*1314^7 -.:i?4 2 1.214122
?3"2?C *. 0 u 9 6 r 1.23'*275
242542 .CC7E 3 1.242567
14 5^26 .53 44 / J.2 46 J"4
23*31^ .0679 c 1.23667^
2/71^8 . 1 c 4 5 2 1.211656
162265 .1396 i 1.171625
'59925 .0^^ 1.159925

6
4

1.It 6992
1.IE 712c

782165 0174
1.251439 
1 . 26 29 EE 
1.3.3517

4
9 
<i

6 1 . C3C0 .09032 1 . 11 1 . 9 .c:..n 1.111^49
62 .flTOC .19-::^ 1 T ' 1 t — _ C4 26 7 1 .122922
63 ."2:'C0 .C9CGK 4 — 0 7 73 1 .157413
64. ."3)C? <09(u; 1 .'C64<** — - 1,22 3 .21:736
65 .C4)0C 

.f50u0
.(JVGOC .7716'6 — 1237 7 i .<7*682

66 .C9CC\ i .3397^6 — C75S 2 1 .3418'7
67 .C600C .0900C 1 .394195 — - C154 5 1 .394279
6 8. .*7')C2 .Q9CC9 .*16148 0724 E 1 .'le.r;
69 .fRtCC .U9CCn .3971*3 1722 6 1 .4^26:^
7C\ .roi^c .0900 1 ."2'7^9 26 35 e 1 .347813

1 .^3'^C .10531* *? C.'c 1 .'2*3,
72 .^13CO .105?) I*3"7'6 - 07 32 1 .(41163
73 .'23'jO .135G, 1 ."86262 — _ 1**  ?6 c 1 .59556^
74 .'3-)cO .1050.' 1 .'66^'.. — _ 19o7 c 1 .1:3454

.105C^ * .7796*7 — - 2228 7 1 .298949
76 ."5100 .10530 * .*14jci — - 2*1^, 1 .428311
77 .<*60  JO .1053* 1 .*41698 - 1121 7 1 .54*771
78 .r?)co .1050C i .61*476  

.*94414
3433 9 1 .616(-*F

79 .ceoao .1050^ 1 2292 9 1 .61(616
8 3 .**9000 .10502 1 .4779^8 3892 L 1 .528385

BUPT



IHTCCIT
RADU D. ! IALCCLIESIE : PAGIhA 171

! ! DATA 27.^3.95
! PRCIECT: TEZ: Cu I. 
! VEPSILME: ''1

K%wa nm w a ate tmem a m s? m 3 taw = = — x

cc
c
C CALCUELiL CI"P'._'Jl FACNEIIC **
C LA JN SOLEA^ir PRI?\ FE7CLA
C *** DIFEREMELCc FIMTE
C

A N A X A 3

1

2

DIMENSION A(6**,Bj),0C(6Ci,3^.  
DIMEKSICL F^KS**!
READ (1.,: , L r'E ,\is ,h,NPC 
READ( 1 5,
F(JP.1AT(5I7 )
READ M . = ,2 .H -ps ,CL t Al 
FOP1AT!.E!
PI-J.1*;L^3  3

,hC(EC)

t 
! 
!

!

! 
!

CMK-l./ *1.  ) / ( N-l. )^l./(r;-
FSR-1.-3.1^^SCR7(?.ACMA!

. RRITEM )3,333 )
333 FORTlATMl'///) 

hRIFE(l3S,7!NPJ ,N9S,f<8S,?:B& 
7 F0R)1AT(///l^X.'X8J-',12,3X,:

+ 3X,'F.3S-',I^,Dx,'^EL ' " 
+'CD-',5 3.3,?X,'"Sc.'

AiJL-14
M-\-l
C1-.1-1

/ NBJL-NBJ-1 
AiM J/2 
h^S-h = S+ ( .-X'BS) /3 
MMD-r ) /3
HRP"HR*i=H
FZP-FZ^rZ 
CDC-PIfF-.P^Zf / 
ED 3 I-L,4 
00 3 j-i,.: 
CC(1,j 7-..

3 A M , J ) .
co in 

lie: A(I,J)-A1
CC 3 J—l.D

4 NC(J)-3
DO 72 I-NJJ.h"S 
DO 72

72 0CM,J)-C;
K-l

5 CONri^LE
BIG-3. 
RT- ).
00 2 . l-^,t.' 
R4-R*.
R3-R0fFR
R2-R7)fWR 
RZO-RZ-FR 
R4 J-R4 + R.

C4-RG/R f 
CA2-P2/R2. 
CA4-R '< / 14 .'

. )/ (^-i. )

KP,CC.FSR,EPS
AE5- '

'KP-
'EPS

I? 
,13/ "A ,

3 )

CAO-FRP^FZP^M.^^CA)
00 Lu
TL-r)PP*(At  I,J*L  )^^(I ,J-1) )/*  ^FZPs 

^(CAZ^AIi^L, 1-i.j) MCCC*CC(I  ,J,
AO-TL/CA.
DA-AO-Atl,J) 
3IG-BIG*AjS(DA!  

Lu AM.Jf-AL + FSH*̂  
2.< COMIX'JE

93
3^
4u
41 CONTINUE
5. CONIINL^

22 F0R<1AT(///C'X.'Xu*'AFLL  EE FtR^lII X-',

BUPT



! IN^CCLIESTE ! PAGlAA ^2
! ! DATA 27..?.35

INTCCNIT
RADU D.

" *w  ts *s c = c = twt m m c = c mmnzn w 3 n mm = ww

+I3/2CX.'1JPA TIFE^ENTEL 
^RITE!1H,1'^ !
FORMAT! / //SX, 'I ' ^-X . ' J ' ,oA,; ZF' ,h X , ' i<P ' 

+ 8X,'BZ',CA,'?-' .S^f'B'/3x:.5 t 'x') )
N E X Z! . 3

ZP-0

RP —3 .
BZ-(4*AT2,  n-A(3,J))/hR 
9R- ).
B-BZ
FZT(I)-32 
^RITEtUf ,1^ .

120 F0R1AT(5X,2^f 
CO 131 1-2^1 
RP"[iP
BZ-ATI, JT/fP+fAtl+l, J*-A(I-'  
BR-O.
B-ABSTBZ) ------------
FZHD-8Z
WRITE (HE, l?vTT ,J,ZP,RP,BZ,

13) CONTINUE

!J .J.ZP,PP,BZ,- H .2

131

235

RP- ) 
ZP-1

ZP-ZPtPZ
BZ-(A^A12,J)-A(3^JTT/NR
B R — 1.

NRITEM08.12C !J ,J.ZP,RF,BZ,1
CONTINUE
XRITETIJt,3^3'
00 132 1 = 2,^

ZP-).
DO 132 
ZP-ZP^nZ

BR-(A!T,j-i)-7! T, J+m/2/HZ 
B-S^RT(3H 
hRITE(i)E,l^^!I.J,ZP,RP,6Z, 
CONT IN U c
00 235

, J) )^2/NR

ZP-( J-2)-*<iZ
BZ-A(I,J)/R^^(A(I^1,J)-A(I- 
BR-T Ad.J-lT-N T, J^H,/2/H2 
B-SQRT(3H<B^^FZ*BZT
WRITE!116,1'.!I,J,ZP,RP,BZ, 
CONTINUE
IFT^PC.cC.H CO Tf 155 
hRITEH JE, 1''. !
FORMAT(//^X.'",^y,'J',6X,' 

+ 'RPXEZ' ,^X,'UF/crrGA'/EX,3B' 
J-2
RP-3.
PS-3.s-o.
DO 150 1-2^3*!
RP-RP+FtR 
PD-RP*F2T(I )
S-S^TPS^P^ ? 
NRITE(U6,15 . M.J.FP.PC.S

P '

155
PS-PO 
CONTINUE
STOP 
END

BUPT
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A r E X A 3

\Ej=ii r<?s=- KP-3,^
CC-.667E+O3 FSR=.<' EP$-.i'^F-"4

hajMARUL DE ITEFATII ^-301
SUM A DfFERENFELGP 3iC-^.434E-j

I J ZP HP EZ
limit*  tuttiinnimi*!**  *4m*tnnn  A

1
2
3
4
5

16
39
20
21

25
26

2 
?
2 
2
2 
2
2 
2
2
7
2
2 
7
2 
2
2
2
2
2
7
2 
2
2
2 
2 
?
7
2 
2
2
2 
? 
?
2
2 
?
2
2
2 
2
2
2
2
2
2
2
2
2
2
2 
?
2
2
2 
?
2
2
2
2

1.18947 
-.47757 
1.18311 
1.18421 
1.17341 
1.14917

8B&32
68677
4 5 4 19

.3j9jJ

.CCOuO

.QuOUO 

. OuOcO 

.OcOoO 

.coooo 

.ouoco 

.Co-t^O

.33)00 

. C C 3 c 0

.C^ JC3 

.CuO-jO 

.coooo 

.ocouo 

.o^oco 

.OuOt3 

.ocoou

.OvOCO 

.C^OCl 

.0003? 

.00)00 

.0^030 

.oeooo 

.coco 

.CCOC) 

.0jOoO 

.C'jOQO 

.CCOJO

.ocooo 

.OcOU) 

.03000

.OuOuO .OCOOO

.CGJUO

.cuouo 

.CLOCO 

.CCOuO 

.CCOOO 

.ooouo 

.GOOCO 

.OCOQO

52

."S7E4 

.12196 

.12775
^.12393 
-.11582

2 2 1
3o .*

4- J

dl h

.34)

37)o"

"9614
"8678
"7825

"63€d 
"5796 
"5277

."4423

."4073 

."3765 

."3*93

"2853 
"2686 
"2537

1SS9

."1691

."1647

."16t,9

"15^6

"1479
"1464

"1442

4

BUPT
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A ? 7 E] X A 3

1
4 
c
6
7
9 
S

Oio<ji
C21C0
C3O00

19
IS
21

.?50u0 

.C60CO 

.C70c0 

.ceoo^ 

.090uo 

.10000 

.110 JO 

.120J0 

.13000 

.14000 

.150^9 

.160^0

27

.18163 

.190^) 

.2COCO 

.210^0 

.22000 

.230^ 

.24000 

.25OC1 

.2tOJl 

.27000 

.280-ja 

.290 JO 

.33060 

.31030 

.32000 

.330G0 

.341ul 
,.350^0
.3 6'160

4?

410/J1
420^0 
43OC1 
44000
451^
460.7
4 70 ul 
48 )

5?
54
5*
5 5
57
59

6

.51000 

.52OjO 

.5 30)0 

.540() 

.553^3 

.5600) 

.570 j0 

.580^0 

.590;, '

65
65

.610( 0 

.62000 

.63000 

.64031 

.650u0 

.66000 

.67JU0 

.6^06-7 

.690,0 

.7jlOO

.721,0

.73000 

.740^0

.75CO0 

.76003 

.7700(1

'.16927
1.^8653
1.^8643

1.13547
1565
1.^6841

°5715
7964J

.^1915

.42468 
w?8542 
.34974
.31745

.79798 
w^eo?7 
.16527 
.15130 
^13871 
.12733

.IC771 

.^S<725

.^8458

^6218

4 3.8
4.3

234

.^14^9 

.^1291

^969
6/0

61915

13871

51453
4c77^
424(F

18927
18853
1-3640
13 15 7

12547 
l.'bf 
06841 
12 35 9 
97243

23^38
21711
19798
18'77

'.^6 2

BUPT
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2 2 .OlOLO
2 4 .020^0
2 c .03000
2 2 <2 40 i
2 7 <05OjJ
2 P .CbOC?
2 9 ,C73.^
2 1 ' .Teo jo
2 11 .OSOjO
3 _ .31000
3 4 .020^0
3 .03000
3 6 .04000
3 7 .050^1
3 f . 0 c*0  *,  )
3 c .07C.3
3 1-' , r a n <*  -1
3 11 .090^0
4 .'?! ) j)
4 4 .C2Oc0
4 c .0 30-10
4 6 .C40CO
4 7 .050^,0
<t F .06000
4 9 .C70!,0
4 1* .08) .')
4 11 .090.,3
5 .OlluO
5 2 .02Jj)
5 E .C?OuJ
5 .0400?
5 7 .05000
5 p .ObOOO
5 9 .070)0
5 ** . & . ..090^0
5 11 .09 30'0
6 *3 .*10
6 4 . 023^-)
6 C .030;j
6 6 .043.)
6 7 .050,0
6 P .0606)
6 9 .070-10
6 IT .C80j0
6 13 , ' q 1 1
7 .01.)-'?
7 4 .02)6''
7 c .030.)
7 6 .040^0
7 7 .0506'
7 p .C60C0
7 9 .07) ;n
7 1" .08960
7 11 .C9O30
8 T .OlOuO
3 2 .0 2 '3 .;)
a E .030 )
8 6 .04013Q 7 , C 51 , j
8 p . G6 ) j"
8 9 .070.3
8 1" .Ct)<) jT
8 11 .09013
9 3 .010^0
9 4 .0200)
9 .03)60
9 6 .041,3
9 7 .15)63
9 c .060^3
9 9 .97013
9 ir .'081*  ,
9 11 .09013

11 9 .G73OO
31 11 .0831)

a 1 t ' — .47730
.:i5^ -— .47661
w 1 1 3 — .47714
. . 1 J — .479E1
* r 2 \ 1 — . 6 c 7 6
< A J . -i
.11^ -- .-2^ 59

— c *)
. J&j — .^8?23
.13)^ 1 6699
. ?3 1 .19127
. 13 r." T .'9349
.:3i' .'9395
.13.' \ .'9.22
. " i .' 7 9 c 5
. :jj 1 .'6'76
.: j). * T ,1*̂5
. 1 3 * ; " 1 . *'9  2 2*
. 4 J , 1 .13622
. :4j .'9173
.145." 1 .19912
.14jL* 1 580
. 4 j *? .7-845
.3416** 1 .?u350
. J 4 1 .1677b
, ' -j J i .159^1
. 1 -1J - 1 .'1758
. R j.' 4s. .17732
. Jb J. .13b36
. )Q 1 .7t,442
.J 1 .7*2193
."6 ) .22621
. 46 K it .74137
.'Ll " 4 .7J1S9
. L 4 .7(^49

.' 5 b 1
.'75^ 1 .15594
. - 7 3 : * 1 . ' 7 c
. J 7 j 1 .7-. 54 2
, J 7 j ' 4 .74124
.?7j I .77597
.17 3 1 . 7 ., 1 4
. ' 7 j f .7,315
.17 3.* 1 .**77-2
. :-7j r i .7^131
. ' 1 .'1265
.' * * 4 .'4'4^

1 .'9392
.; n ' 1 .739-9
.is , <<' 1 .^3'22

1 .7916"
. ' 9 j. .4^145
.19 1 .**9745
. 1? 4 .719^7
. 1 j J , 1 .'3141
.15^ 1 .'7t55
. 1 j . ' 1 .'5327
.1 J 1 .'bit 1
.1.? 1 .39595
.1 " 1 . ^36 o
.1 1 . 2
.1 . 1 .31277
.1:5^ ** .47?.9
.12j.^ .*9753
. 12 J .95169
.12 ) 4< .'5113

4 3d
. 12 r,^ 1 . 4 4 3 C
.1^ J -.y 1 .75-18
.17 ) ? .'696/
. 12 ) 4 .^52 26
. 1/J 4 .69691
.15'. ,<*8790

.7?862

A N X A 3
— ^^.,7 .4773^

. c(3 2 .47661

. t. 3o? .47714

. . ^7 .47966

. . f l .4366'

. 13 6 . ".I
If .51'94
2 c ) c

. 2 1^4 *569^7
*w c 1 .16899

- < 7 1 .19
. 1d7 1 .ici^c
. jf 12 1 .19317
. &2 )7 1 .19-^^
. 2'o( 1 .16'11
. 37^7 i .Icl36
. 'jCd 1 1 .13279
. 6 4.. f i . " 9 4^ 7

— _ i .16623
— - ^5^5 1 .19174
— _ ^377 1 .1991^

. ,29 5 1 .2-56^

. 1516 1 .2.655
3 265 & .2^394,

. ^^2 1 .IE F99
7 7.? i .1^177

. 9 9^2 j .12'99
— - ^97 9 j .17736
— _ If 1 .12 Fi7

173 1 i .2.455
— „ . 93 4 .2/2-2

. C726 i .23622

. ** "t P 1 .24163

. c 7o 6 1 .23'6^

. .. ^ 7 . ? P 9

. 4rt 1 .'^67
*. _ &?2' i .156.4

57^5 i .176.9
4: 5 5 5 1 .2.62^

—< 3 9 3 1 1 .24167
— 1 7? 3 1 .276.9

. ^2^2 i .3.^33

. 7562 1 .3.53 4

. 3^29 1 .2c4i^

. 9132 i .22621
— - 7 5 i .11276
— , 755? 1 .14597
— _ 9 7 7 3 1 .19792
**' * 997 5 1 .?C? 4
— _ 74/6 1 .?322 E
— , 1572 1 .39169

. 7 7.2 1 .423^9

. 7334 1 .4,?16

. c ' , 6 i . 4 2
—* *. 7^77 1 .^2
w— — 1 .^.6

a ( 3 9 1 .15^24
- 1 . ' 7 6 1

— _ sr,^ ? . 4 C
— - C J 9 1 ^cjca^,

. 43.T V .634^9

. 3^ 7 .E^921

. 8 7 1 .52 ?3"
— _ 1 r .436

- 1959 .97689
22 5 1 .'9936

— — -=\ 1 .? 7'
3^)] i . ?45

—— 4 136 1 .73^16
- 5 *=2  6 2 .^7''t 1
. 5^_2 .^8191
. 4 14 1 .6141"

216 2 . C 2 5 4 7
4r^4 2 . 31 ? 3

BUPT



IPLCCLIESTE ! PACIAA 176
! DATA 27.^3.85

I PRCIECT: TEZ COCT
! VE9SIUNE: '1

! IHTOCWIT 
! RAOti D.

A N E X A 4

2

CALCULUL ^I^PLL'JI PAChETIC 
PERECHI Cc ELFI^E CIRCULATE 
IN AER.PEIA P^TCJ! ClFERENT 

-FINITE CU PAS VARTAEIL
DIPEMIuP A(b",6.^,DC!35,3.! 
REAO11C5,! )"g J, 43S,K;,,hhC,h 
RcAO(lG5,l)PBS,P3D,P.^,PFC,P 
READIl-:5,2 ,H^,QCH,CC,AI, 
F0RMATd^i5) 
F0RMAH3F1..5!

L CPE I 
SIT LATE
LCR

333

NMl-h-1
WM1-M-1
CMN-2./Nt-l/NM^2./pp,i/PMl
FSR-L.-PI^S^RTtCPAil

FORMAT! '1'///) 
uRITEIUB, 5 )\9J ,N9S,NSi,NHC,

5 FOR.1AT(/2JX.' 
+ 2X, ,12,2

^20X,'MBS-',T2 
+ I2,ZX, ,
*I3/2GX, 'rtr<-', 
*'RCH-',ES.3/2

S-',12, 
' , d/
XP^-', 
)(,' XP-' ,

NJL-1A
NPJ-hEJ/2 
NMS-N9S^!'3 
PMD-MBC^ , /3
MHCPl-PFC+1 
NHCPl-hHC*l

HRP-t-R + HR 
HZP-hZ*hZ  
CHl-HZP/hRP 
CDC-PI*FZP/^  
DO 10 1-1, 
DO 10 J-l.P 
NC(J)-J

DO 11
DO 11 J-i,P^C

DO 12 1-1,PFC
DO 12 J-2.PFC
DC(I,J)-^.
DO 13 I-hdJ,r^S
DO 13 J-PdS,HPO 
DC(I,JT-Cu
K-l
CONTINUE 
BIG-G.
RP- !.
DO 33 1-2,h^C
RP-RP,HR
C2-RP/(2*<P*FF)
CA-RP/!2^<P-FC) 
CA2-(RP*MR,/(?*Rp+HR!  
CAA-(RP-FR)/!?*PP-FR)

^A(i,i,j),^AA^ «(i-i,j H^CCCA;
AP-TL/CAP
DA-AP-Ad, J)
BIG-BIG^AdS(DA)
A(I,J!-AP+FSR<D*  
Hl-HZ
DO 32 J-f.lCl.f'l

1"(CA24 
C(I!

Hl-dlPRCF
CH-H1*HJ/,hP
CAP-1.^CH^(C2^C4,

BUPT



! ULCCLIESTt : PAGINA 1,77
! 1 DATA 27.^3.85

' PRCIECT: TEZ CCCT.
! VERSILNE: 01

INTCCFIT 
RADU D.

TL-(H3^A(I ,J + 'U*Hi''AH,J-H  / (nl + FEd 
*CH4!CA2*A(dl,J)^CA4*A!I-l,  !)

32 A(I.JFSr;PlTL/CAP-FSPA(I  J)****
33 CONTINUE

H2-HR
DO 43 I-NHC1.NM1

RP*RP^H4
C2"RP/!2*XP*F2)*FA
C4-RP/!2*-<P-FA,*n''
CA2-(RP + FZ,/(7*SP^F2^h4
CA4-!RP-n,)/(2^Rp-H4)*F2  
CH-2.^HZP/F'*/F4  /(^2^F4 , 
CAP-1 .*Ch^C?Z*C'',
DO 41 J-2, ,3HC
TL-tAM ,J*l^A(T,J-m/2.+  

^CH*!CA24A!  I^1,J WCA44A! 1-1,! ) )
41 A!I, JJ-FSKP1TL/CAP-FSR^A!  1 J !*

Hl-HZ
CO 42 JirHCl.MPl
F3-H1
Fl-dl*kCF
CH-2 ,.*m.*.13/h  7/ !H2*H4 )
CAP-1.(C21C4)
TL-!H3^A(i,J+^ ) -H14A (I, J-l) / (hHF2 d 

+ CH*!C4F2^4I^i,J4-f-CA44A!I-L,  .) }
42 A(I,J)-FS^P14TL/CAp-FSRAM  JI*
43 CONTINUE

DO 5D 1-2,N^I -------
50 A(I,H-4(I,i)

IF! JIG- EPS )61 ,6?,51
51 IF(.<-KK)52,6,. .6'
52 K-K^l

GO TO 20
6 ' CONTI,JOE

WRITE(1C,27)",PI^
22 FORMAT(///Z^X,'NCARCL DE-^tCATII X 

+I3/25X,'SJFS riFERENTELOR 
hRITE(10F,l?J)

Ilf FORMAT! / //SX, 'I ',^y. ' J' 
^8X,'BZ',=X,'ER'.3Y,'E'/CX,5

135

J-2 
ZP-1

RP- ).
BZ-(4^A(2,J)-^(1,J))/HR
SR-3.
B*B  Z
hRITE!ljP,27(, )j ,j.zp,Rp,az,
FOR1AT(5X,2!5,5Fli.5)

RP-tiP + HH

8R-3. 
b-A3S!6Z) 
KRITEdJ!:,*-'  M,J.ZP,RP,2Z, 
CONTINUE

RP-O.
DO 131 J-J,P*HC  
ZP-ZP+FZ 
BZ-!4*A(?,J,-?d,J))/FR  
3R-J.
8*  9Z
t^R ITE(111,!?.H,J.ZP.FP.BZ, 
CONTINUE
N«S-2
N<!V-5
DC 132 I-4^S,N^v 
RP-tl-D-HR 
ZP-J.
DO 132 J-J,^x
ZP-ZP+FZ
BZ-A(I,j)/Rf-fA!I*l,j)-AH-  
3R-(AtI,J-l!'Nr,J^m/2/rtZ

R ,3

BUPT



IKTGCIT 
kACU 0.

! PR^IECT: TEZ [OCT. ! ^LCCLI^S^e ! PAGIf-A
! VE?SI(jNE: '1 : ! BATA 27..3

n wm xr TH = m m m -=- m m me K m e — m JX e m az a a tazmzmam ammmmw—n

IFtNh^.EC.h'<i! GC T 
NWS"Tt4V^l
NWV-NM
WRITE(1)P,3"3 ! 
GO T^ 135 

14U CONTINUE
STEP
ENtr

C^TRUL 0E CALCUL AL 1.^,^. TIPI51A A^ 
LPSO Ah - C < PE_- .

FELIX C-El' STL" - CUE . ^7/'3/c5-'e6

BUPT



- 179 -
A 1- X X A 4

h8J*ll  
^BS- 9
HR=-.15 )F
CC=-.b67E

8 D i --il + J

\r!C = 14

^UMAR^-L C- '1 I I K = 3
SJMA BIG=.Z 9E-"4

I J ZP ^.P

1 2 .0G3GJ . J 1
2 2 . ? ? 5 . ' 1

3 7 .OCO-P^ . ^ ' 1
* . . t ? - 1

5 2 .CkOjj ." e j " 1
6 2 .ccctoo . 3 7 j . " 9

7 2 .Ct oco . 19 i
8 2 . 1 j .
9

7
. 1^.

K- .CC12 T . 1 j j - *
3 1 2 .C^3C3 . 1^ ' "
!2 2

2
.ccr^j! . 1^ j. "

33 . 1 '
14 2 .19j.2 .*

1 .cinu^ .3 , J . *
1 2 .020^.0 .: 9
1 s .G33GO .:. < 1
1 6 .C40C0
1 7 .05030 . ?. * 1
1 E .CE .: 9
1 9 ,.C70^) 1
1 I** . (?8i 31 . ' J' " 1
L 11 .C90^') .J ' 9
1 i' . lt, '( 3 1

L * 1 **

1 14 I120Cj 1 ?.
2 T .ClOu) . ? 1 j , 1

2 4 .02OcO . ' ) " 9
2 *E .OSOc'j . 11J " 1
2 .C40^) .:i)- 1
7 7 .C51^1 *T

2 P .'15 9

2 9 .'J70(.0 . - ? 1
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