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vssobids osrdes, es sL Lnvsti 
os su ZLndid sl^ii ;
Lnobids osrdss, O2 sä gLndsHdi 
du lusuri.
librum spsrdi, ud disoss, c^ui 
slii OO^idSVSriNd; librum olsuds, 
ud ipss OO^idSL.

ONVIM'

In oomplsxul prooss 21 OUNOSydsrii, Lu UiMS 2 NSNUmLrSdS 
obssrvstii ^Louds äs milenii 2 unor oonsidsrstii ^1lo2o5ios 
^osrde dine Lndsmeinds, omul 2 2^)UN3 l2 UN rs2uldsd âs o impordan- 
tâ ms^zorL ?1 snume : pendru orios sisdem r><. s^lsd Lndr-0 sdsrs 
numidä initisla, 021*0 2Zun§s dupZ. un indsrvsl äs dimp Lndr-o 
sdsrs numidä ^in2?.n, es urmsre 2 indsrsotiunil dindrs sisdsmul 

o< yi sisdemsls LnoonZurädosrs, ls^ädurs dindrs ?i ssde 
usssssr6 k)1. rss)i?0duodib1Iä, neu sld^sl spus aosssdki Is^'ldur^ ssds 
0 rslstis (1s dsdsrminnrs OSULSIÜ; vsdo numid6 02U2^, ssdt-r 
Humid s^eod isr ls^Ldurs dindrs sis posds ^i pusu. sub korms ^l6^

(S) 
Ln 02rs 63ds 0p6i'Sdoi?uI äs svoludls 2l sistemului, Lu 00Qâi-
-tziils Lsds, ps âursds . Rsls^is (2) ss Qumsyds 02U2SlL yi LL 
2i?sdL osdrs es Ldsrs svolus32ä, Lu oonciidll. ä2ds, um sisdsm 021*6 
SS §LL6?ds Lndi>-O sdsrs inidlels â2dâ.

In svolutzis sooisls 2 omsnirii s 2psrud Lmsä Lu moä odiso- 
div uimädosrss problema ^uuäsmsudsIL : oum drsduis ss 20dLousm 2- 
supi»2 uuui sisdsm <X psudru 02 soesds sä s^uuFS Ludr-o sd2i?s tius- 
16 äsdä ^7 . l^sQdru sosssds vs di»sdui sâ gâsim sdLd o sdsi'v irii- 
^isl^ old yi un opsiVdon äs svoluhis ssd^sl os

<d>

2âioâ sL SS od-hiNÄ 0 sdsrs s^sod, 2062sds LsdsimluLuä 02U22 osrs 
LI proâuos. lîelsdLâ (d) , ds?i sssrnZuLdOSus ou (s), uu ssds 02U2SIÄ 
oi ssds o usls^iv ^InsIisdL isi? opensdorul i uu opsusdoi? ds evo­
lutiv ^insllsd. Rs2li22i'S2 unui s^sod douid 06U6 dsoi Udili22US2 
UNOU uslstzii ds OONsxiuus ^inslisds ou s^judorul OLUOUS SS pudern 
8âsi osu2s1s ?i oonditiils nsosssrs obținerii e^sodului.

Unul dindrs impordsntii bsns^ioisri 2i relstiilor ds oone- 
>1uus kinâllsds ssds . In^insris rsprs^indä un oomplsx <1s
eotiuni osrs su drspd soop rssliLnros ds msdsrisls, disposidiva 
Qpsrsds, linii debnoloSios, msyini, oonsdruotzii sdo. Un sdribud
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sssn^isl sl rsls^isi (d) ssds kapdul oL sxisdä o inkinidado ds prd- 
esss osrs pod oonduos îs sdsrsa ^inslä propusâ pornind ds îs o in— 
I'inidsds ds sdsri ini^isls. ^roosssls inginorsydi so pod rssll2a 
indr—un numär imons ds varisndo dsr srda inZinsrossoä oonsdä doomai 

solsodionsrss soslor oäi ds rs2olvsrs osrs sä ssiAurv produsolor 
l5r^In-»rs.yt,1. în mod ssendlsl yi noosssr r rosli2sdi11dsdo, oalidado,

1 ,, k, 1 t 1 î,/i 1. t.1 v1 1,nî,o , ooonoml^.l t,nk o .

Oooci u^srva Ilnulä ol'ood osîo o msylnä ( UlUr'uulio ä do 
exemplu) opsrsdorul ds svoluhis linslisd ssds sdruodurad in ma­
re prin r oonosphis, dednoloZis yi ^sdrios^is.

?rs2snds ds2L inossroä dä sduoa o oondribuhls 1s do^inidiva- 
res opsrsdorului ^inalisd ps psrdsa lui privind oonoop-tzia
(sdudiu, proisodsrs, snsll2ä), in os2ul Ln osrs produsul InZinsrsso 
(sdsrss ^inslä ) ssds o durdomsyinä rsdisl-sxislä.

In proouvindsrss sossdsi luoräri - indslun^ slsdorado yi 
L'ssonod« ds(,orit,ä dorinhsi sudorului do s o oonoods morou la osos 

osds msl nou, mai ds uldims orL, in domeniul sdordsd, yi do a- 
oetzs, indiodä îndn-o insryio osro omonind« sä dsvinä un "porpsduuw 
mobile" sl oärui puned ^insl sr I'i i'osd 8^^u do pus - dorsso sä-mi 
exprim rsounoydinhs pro^esionslä, ^s"tzä ds dohi ooi osrs m-su Ln- 
oon^ursd ou râddsrs, in^slsZsrs yi dsod ools§isl.

i^sdo §^6U sL inersdinhs2 ouvindslor nsdurs oomplsxL s son- 
dimsndslor do sdimä yi sl'so^iuns ps osrs 1s nudrsso 5stzä do msndo- 
rul yi disdinsului meu dssoäl, dovsräyul sosdsmioisn pro^ssor doo- 
dor doosnd in^insr losn ^ndon, s oärui sdräluoidä personalidado 
ydiin^15ioä mi-s oäläu2id yi in^lusn^sd spiridul yi ospsoidsdss do 
munoä yi orsstzis ds-s lungul anilor, msni^ssdsdä yi in slsdorsrss 
prs2sndsi trs2s; pendru osrs ii mul^umeso din sdinoul inimii.

/^drsss2 ools^ilor din osdsdrä yi oolsdorsdorilor sxdsrni, 
indsossdi oslor ds 1s Osndrul ds osloul sl IP1V2?, oslds mulțumiri.

I'smilisi, rsounoydin^ä psndru dsndra inoursZsrs yi sdsdor- 
nios-i drs§osds.

Oonduoerii ksouldähii yi insdidudului, omsZii rsspsoduoa- 
ss psndru spriZin yi OOmprsdensiuns. ,

?sndru luminossels psrspsodivs yi nsssomuidsls oondi^ii 
orssdo S2i, ydiin^si romSnsydi, , ii mul^umsso. V
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1.1 Indroäuosrs
Myosres iluiâslor prin or^snels pâlvdsds sis durbomsyini- 

lor srs un osrsodsr oomplsx, sps^isl. Hborâsres problemei Ln os2ul 
mni f^cn^n/rl (^^uiâ vLnosn, oompnonibl  1 , mipoaro driâimernnionu^ 

lü, m1l)osrs roin^ionulä, mi^osrs durbul^ndü, m1t,iosr<s ou ovoluii«) 
esds prsodio imposibili âin osu2S âiliculditzilor âs nsduri w^doms- 
dioi os.?s ss ivsso Is rs2olvsres sisdsmului âiiorsndisl osro oxpri- 
ms miyesres. vin soesd modiv problemele âs biâroâinsmios durboms^i- 
nilor s r obhinud unels rs2olvsri numsi sub resdriotzis unor ipods2s 
simplii osdosrs le^sde âs sdruodurs miyoirii yi âs proprisdL^ile 
iluiâului. QrsudL-hils os ss ivsso Ln drsdsrss dsorsdioL s probleme­
lor âs biâroâinsmios. obisr pendru osturi simpls (âs sxsmplu mi?os- 
rss podontzisls plsns Ln Zurul rebelelor äs proiils sxislo) su is- 
oud os, Ln proisodsrss durboms^inilor, ss iis iolosids, muld dimp 
msdoäs yi rsls^ii sxdrsm äs simpliiiosdo. ^sdisl o lsrxä räspLn- 
âirs srs yi Ln prssevd, sys numids msdsäü monsäinsnsionslä ssu 
doâs mărimilor msâii osrs oonsdL Ln prineipsl Ln

(1) Ln osârul problsmsi invsrss - Ln äsd^rminsrss oonii§u- 
rs'tzisi liniilor äs ovrsnd (Ln miyosrss sbsoludâ 5su rslsdivL äupL 
os2) sâmi^Lnâ spriorii vsris^is unor psrsmstrri biârsulioi msâii Ln 
2on6ls psltzdsds. Hsdisl, mulb iolosids sLnb vsrie^iils 
Ln os2ul durbinslor -?1 in oS2ul pompelor.

(ii) Ln osârul problemei âirsods - Ln osloulul vsris-hlllor 
prinolpslilor psrsmsdri biârsulioi msâii Ln lungul osnslului (msi 
slss s vids2slor msâii).

vs?i simplisds medoâs s-s impus prin msrss si opsrsdivids- 
de. vublsdL âs un vssd pro^rsm âs invssdi^s^ii s^psriwsndslo osrs 
s psrmis optiimi2sri (Lnooroâri pe vsrisnde) yi msi sles âs sxpv- 
risn^s oumulsdL âs oonsdruodorii âs durbomsyini Ln sdsbilires soe- 
lor vsris^ii spriori sminbids msi Lnsinde, medoâs s permis proieo- 
dsrss unor durbomsyini ou periormsn^s riâiosbs. Mrsls âs2svsnds^ 
sl modoâei oonsdâ Ln ispdul os re2u1dsde1s nu pod ii spreoisds âe- 
oLd §lobsl. Imposibilidsdes âs s âedermins Ln âsdsliu miyosres 
iluiâului Ln 2onsle pslsdsds sls durbomsyinilsr ?i, Ln oonssoin^s, 
âs s sâuos oorso-hii loosls S^omedriei msZinii (irondierelor soli- 
âs) pendru eliminsrss erorilor ?i âiri^jsres unor psrsmsdrii s âus 
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prsodlo Is pls5ousrss medodel.

1.2 Uedods deoredlos
Oomplexldsdes problemei yi, în oouseoiu^ä^ diverss sls^srs 

2 Ipods-sler s1mpim.esdosi-s psadru di-sdsi-j. dsoi-sdlas s LSeud vs 
astoäsle äs eslcul äla diâi-oâlaswles oi-gsaslor pslsdsds sis kurdv- 
^s?in1Ioi- sä 51s vsrlsds. Lis su eoadursd Lusa, eu rsruldsd« ässdul 
äs duas, urmâdosi-sls drsl älrse^ll pi-laelpsls äs sdoräsr« dsorsdl- 
oL s problsmsi ?i suums :

(i) medods suprs5stzsi ds oursud msdii ,
(11) medods bidimeusiousIZ.
(111) ms docis dridimeusiouslä

1.2.1 Medods suprs5edei äs oursud medii
Medods suprs5e^ei ds oursud msdii oousds Lu sssu^s in sub- 

sdiduires psledei ou suprsls^s sobslsd s si. /^esssds 5soe os Lu 
2oue1s pslsdsds miyosres (sbsoluds ssu rslsdivs dupä 0Ä2)sL posdL 
51 soospdsds os sxisl simedrios isr suprs5shs sobslsd s xslsdsi 
devius suprs5s-hs de oursud psudru sosssdä miyosrs. luosp^durils sv 
dsdorsso lui I^orsu2 ^lol^ yi Lsusrs5eld ^.16^ osrs su oousldsrsb 
^lyosres pu1u uodorul dui»doms?1n1Ioi» os 511ud odtzluudä pr?1u suprs- 
vuueuss s dous ml^osrl r uns podeutzlsls Lu plsuul sxlsl ^'1 uus ds 
ü?ods^1s Lu ^uuul sxel i'odoi'ulul. VSIses î.^o7^ , Ludroduos, Lu osd- 
uul seesdel medods uu oLmp de 5outzs ooupoi'sle osi»e sä uspuvrluds 
eoklvslsudul sohluuli supus^s^el sokelsd s psledslou ssupra ouusu- 
dulul. ^e soessds Hule ooudildu^ll i'emsi'osdlle sduo Oi'svslos 
Vsvus , Ldepsuov , Rssds ^129^, Xvlsd^ovs^l 96 , 31-
i'vdklu osus s 1udi«Odus y1 e5sodul Cuoslmll pslsdelou.^osds 
sossdss su ooudus Is ooudur>sies uuor» msdods ds susIlLS s ml^oLuLI 
oidu uodosr'ele duudoms^iulloi usdlsl-sxisle (solu^Lousues puodls- 
n^s1 dli-sode) - 81uod^1u s ?1 V/ood Is pompsls usdlsl-
s^lsls), dsuseu ^86^ Is duudluelo ^2?suo1s, ^Vsds y1 oolsbousdoull 

sl69^ Is ms^1u1Ie 1-sdlsI-sxlsIe usveuslblle. Iu osduul puodlsmsl 
l5iv^i-lls o medodä ms1 psuiso^lousdL s 5osd 1u1^1sdL ds WIsILovuus 

171^ (medods Ilulel de ouusud medii) osrs o spuopls Lusä ds dso— 
u1s ue^eleloi» ds puo51Ie r-sdlsl-sxlsle.

1 .^.^ ^sdods dldlmeuslousls
...edods dldlmeusiousIZ. ssu medods ue^sleloi' ds pro51Is us— 

d1sl-a^1sls, oousd^ Lu d1vl2s^ss puodlsmsL du1d1msus1ousls Lu 
dous Problems d1d1msus1ousls oousxs yl suums :
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(1) ss rssolvL v problswL sx1s1 s1msdr1oä lodr-UQ oondur 
äsd (korwulsrs âlrsodZ) ssu ss ^snsi-sssä yl oonburul (^orwulsrs 
iQvsrss) esrs ââ linitis âs eursQî: în p1sn sx1s1.

(1.1) ss sduâlssL mlyosrss k1u1âu1u1 Ln ^jurul r«hs1s1or âs 
prolUs rsâ1s1-sxâs1s âlspuss ps suvrskstzs âs oursvd âs rsvoluhls 
âs wsQlâlsns - 1lQl11s âs sursQd od^lnuds 1s 1.2.2.(1);Qstzs1s âs 
prokHs osre ss od^ln prin Indsrsso^ls suprsks^slor pslsdalor ou 
no olt de 5!NprNpe^'1 f^O nurond.

I51 oedrul eoosdoi modode probleme mit)05lrii iluidvlor pldl^ 
rodorii durbomeyinilor e dus le re2olv<iri oomple>o permi^ind obh1- 
neres oimpului de vids2e yi presiuni (yi s mărimilor ii2ioo oonexe) 
in dod domeniul miyoerii inderesind in mod dsosedid irondierels 
proiilelor.

^rederee direodZ. s problemei ps supreishele de ourend ssde 
exdrem de diiioilL (meoenioe iluidelor Lndr-un s^'stziu riemsnian 
bidimensional /^ris ). Loue^iils §sners1s ele mi?oLrii pe su- 
preie^e de revoluție sper in luorLrilo lui 3denit2 ^l^Z^ » ^u ^l77^ 
5-enoo tzi I^e^sse ^l^zl . Ou sZudorul drsnsiormärilor ooniorme re- 
2u1dndo remeroebile cu iosd ob^inuds de ^>s>un^ s^e (l^o^ , Loven- 
sen dsr mui slcs de Vulonde^ , LîrsnikL (.1^)^ , Vi^io-
rov (,l6^ .

0 osls ierdi^L s oonsdiduiti medods sin^ulsridä-tzllor osre 
s permis rsLvlvLri desdul ds simple sproximsdivs, psndru o 82^^ 
ler^L de probleme dirsobs yi indireods. In sossd ovndsx^ se in- 
soriu luorLrile lui Oruber ^69^ , ^U2^ , OLibers ^1) ,Lokil-
bsusl penbru rebele rediele de pompe ?i Imdsob (.8Z^ ^o^n-
souri ^1o^ , Lwr ei ^lll), psndru regele rsdiel-eriele.

1. .Z ^edode dridimensionelL
Crimele ^re^Lri deoredios sls mi^o^rii dridimensionslo 

prin or^enk.do pc« Iods do nie durboms^ini lor sper !n luor^rilo lui 
.'^l-unnut^- I. l^O^ Drv^ius . odunidL , în 1^)^ pretind
e drednre drioimeo.sionelä s mi^esîrii. prin rodosrvlo eomprosesre- 
lor oendr1iu§6, ier ^llis ?i 3denid2 su ds2veldsd medode res- 
1i2ind o oompers^is ou msdodels bidimensionele ?i ou veriiioeri 
s^perimendele. 0 dredere Zenerelâ ?i sisdemsdioL e problemei dri- 
dimensionsle prin rodoere s reeli2ed V/u ^179^ oare s reu?id ?i in- 
de^reres eous^iilor de miyosre in rs2olvsrss problemei dirsode.Ou 
msdodo vsr1s^1one1s su sborded probleme LrsZsvski 9S^ yiLdrsebe- 
led2l<7/ l^6^ ier V'odder ^1S7^ s ds2volded o medode numerioL de 
oeloul. vsLvoldöri in serie pendru soluhlonsrss problemei eu te-
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losLd kododSQk« (126^ lîssds Isr wsdoL» wsdr1.o1sl« Zsdsanls
yl SsssmsL 2»^ esrs su rssIlLSd ?1 eowplsr« progrswe äe «sl-

oul. sssssds Huis luorLrl IwpordSQds SU ^ostz s»wosks äs Läsr- 
^Ls ^97^ (w1.?esrsa Lu oomprssssra) ?1 Lloors ?1 oolsd. (lo9l (w1?ss- 

rss In rsdosrsls osudrlloS^) .

1.2 Nvl dlrso-hLL
IQ uldLmsls douL dsosuLL s-so Lmpos Lu dlusmlos tlulâslsr, 

mei-LL lor sfloueldn^L^oLdsvs msdods uumsrles uol äs osloul 
onlo Ik>n5. L.-NI>I'<1'/.',ri 1.N l, L V n ,»7n1, t nn»1,odu f, 1 <unsu t,u I 

tzL msL rsosud, msdods slsmsuduluL äs wsrsLus (^.I^.vk.) 
isr Lu uldLmLL suL, Lu ooudLus^Ls 00 Dsdods moldl-srLd (LS.^.S.) psu- 
VI'U solutzlousrss sLs^smslor s1§sdr1os LLuLsrs. kplLostzll în Msosul- 
c3 IIuLdsIor spsr In 1.22) ,^Z9! , ^l6S^
^24) , ^15) ,^157)(^.^'.^.) . Ou splLos^LI Lu dldrodlusmlos durdoDS?1.u1.- 
lor, LolosLud LLrsod ?L ^sr^es ^76)^77) drstrss2ä oLrvpul
dLdrodLusmLo dLu plsuul sxLsl sl durdoms^Lullor; Vs Vrlss yl Xorrls 
' wL^esrss pvdsutzlslL Lu puo^LIsIvi' sIuZuIsrs, ILolsdl 9I
'/1 9)) wlyesrss po^su-tzlslL Lu Huuul us^slolou äs pro^Lls srlslv; 
^i^iovsls r^l Qvlsd. ^6 pu62l.udä 0 wsdodä <^uss1 di?1.-(11m6Us1.OUL»1^ 

llLmu1si?s s wLyoÄi'LL Lu pomps. Iu soslsyl Qvudsxd, ^olosLud ^l.L.LL. 
^ueddLs yL oolsd. dedsiniluL eLmpuI ds vLdoro ps ^roudlsrs pro- 
iLIsIor KLdrodLusuLos Z.2olsds Lsr (. 157^ ?L muld msl oorllplsx 
?l6ss ?L 5uLdk ^7)^ dsdsrmLuL mLyosrss Lu Zorul prokllslor iLvlstrs, 
Lu Zurul rs^slslor ds proHls sxLsIs yl Lu Zorul soiurilor ou so- 
ursl's^L ds rsvoluhls.

l.Z luvssdl^stzli s^vsrlmsudsls
Iu psrslsl 00 evolutis msdodslor dsoredlos ds oslool s-su 

^S2vol^sî; ?L uuDsrosss ms^ods ds LuvssklAghLs sxpsrlLsu^älö, su 
<?7)lrud sds^LuuL dLu os Lu os msL ooinplsxs yl spsrs^urÄ. Iio^ wsl 

<;r5--o^Lousd. Loopul soerzdor LuvssdL^s^LL sxpsrLmsudsls s Lostr ds 
-L ^luolds uu^It^ suo^oks IL2L0S lo^Ll^s ds our^srss Holdelor prlu 

urdvii^S!)Lui (rs2ul^Q^s osllds^ivs) dsr msL slss ds s rss1l2S mÄuu- 
r^îiOrL oLîr wsL prsolLS psu^ro s poî^ss H oou^roudsbs 00 vis msî^o— 
âsls dsorstLos (rs2oldsds osudLdsdlvs).

Luus rs2uldsds oslldudivs su ob^luud I'Lsobsr ^Z7^ yl 
^ruuc^l s?o^ osrs su lolosld dsdulos ^odo§rs^Lsr1L. I^rLmsls mLsu- 
rLrl ds prssLuuL Lu osusls rodLdosrs su losd s^sodosds ds ?r1su 

l^7j ?1 LsmrLo^ ^72^ Lsr /^oosds (l^ ,1,2) rss1l2ss2L LMpls -?1 Lu82?l- 
.^L^s mLLui-LrL Lu rodorLL ^urdopowpslor. IîsslL2LrL rsmsrosdlls prl- 
vLud Lu.^LsIs^LIIs ds mLuurL ls^sdo Lu spsolsl ds oomplsxLdsdss lor 
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ylLQursdehes spsrsdurii de DäsurL 66 8^3660 in luorLrils Iui leisd 
?1 OeddmerinC 1.99^ . NLsursri de vilress ?i presiuni in insbslshli 
oomplexe spsr in luorLrile lui Lsr 1.17^ , ?foerdnsr (,119^, LodleQ- 
mer ^IZ7^ , 1^6^ pendru durbine ^rsncis ?1 Lsnson ^18^ pendru Mun­
dine eu 822b; lrosde soesde Dssursri su fosd oompsrsde ou dsderni- 
nLri ps osle snslilrioL. NLsurLdori msi speoisle in durdinsls ?rsi^- 
ois (regimuri drsn2itorii, vidrstzii) resli26S2s V/slder ^I7o^ , 
^urdner Oerioll î.6^,^66^. In osdrul soesdor invesdiZS-
hii expsriwendsle esle äs remsros^ resll2sres unor dispo2id1ve äs 
mdsurL s vife2ei ?i xrssiunii vod msi perfso^ionsde pendru or§sn o - 
le roiidosre ule lurloms^inilor preoum yi exdin^eres oims>u^ui de 
1/1 V OS l l^tt i « nlvo. ul ul^u^ulul lilttlls, dv Po t'rond I < l'O I e tiolldr».

1.^ - HidrodinsDios rebelelor äs Profils râdisl-sxisle 
Nuldiplele prsooupsri, in osdrul medodsi didimensionsls, 

psndru re2olvsres prob Ismo lor de tiidrodinsmios ^urdomsyinilor, su 
dus ls oonsdilruirss 'inei teorii s didrodinsmioii rebelelor de Pro­
fils rsdisl-sxisls. Dsyi Lnos in fS2Z. ds inospud^ sosssds dsoris 
s Qondunsd sodu2lL6N7s linși Linso^ii âs sdonâsns a pnodlsmslon yi 
snuns r msdoâs liniei âs ounsnd (linisi Ls sodslzd mi^jlooii) ,ns- 
livâs sinSuIsnidLhilon yi msdoâs dnsns^onmenilon ronLonms.

(1) medOde liniei <ls ounsnd ml.llooii, i'olosiiâ ou pnsoâ- 
tlei'u ltt i-e/.vlvuiou invente eonuikl in 6 isn^kl in â«in^ui-
nanss âsvishisi Qund(,i so^eloti s pnolilului ds pr supns^s^^ <1v 1u 
linis ounend mediir âs ps supneis^L. ^stioâs s iosd initzisdL,s?Lt 
oum an msi sminvid âe V/isIioenus 1^171^ esns s ?i ZZsid oonslstzii 
indns disdnidutzis Ln^ânoânil pe pnoiil, ^unotzis ds Anosims s pro­
filului, oosfioienli de pondsnhL ^1 funotzid ds devishis s sodslsdu - 
lui de 1s linis de ourenti mi^lvoie. Lilebodâ s fos^ de2voldsdL de 
Oesrdsrd , Lrvin ds2? ^Sli sles de No Lride ^lc>4^,^1oS') 
osrs s sxvins medods ls o ZsiaL lsrZs de inoaroeri sls profilului, 
permi^ind snsli^Q disdributziei de presiuni yi sle sdrsdului 11- 
milü pe suprafețele profilelor yi s rosli^sl oomploxe pro^^sme 
de osloul.

(ii) meleds sinFulsridL^ilor oonsdä in inloouires profi­
lului rebelei rsdisl-sxisle ou o dudlL disdridu-his de surss-sd- 
sordhii respeodiv oirouls-tzii in lungul unei ourde de pe suprsfs- 
HL osrs sL sids os sfsod, in osdrul miyoLrii pe suprsfstzL , 
sxsod soels sl prs26n^ei profilului. Nedods oonduos îs soushii 
fosrde oomplios^e psndru oimpul de vids26 osre se inds8rss2L ex- 
drem de Zreu. Inoepudurile su fosd prs2endsds ls l.2.^. l>e su- 
prsfe^e oonioe prodlems s fosd ^dordsdâ de Imdsod ^lZ^yi Nansou-
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^Io2^ esrs dL y1 0 msdoda 2prox1i2sd1vL äs rs20lvsrs s prydlswsl 
1nvsr3s (prse^le dä sIsZsrss unși rshsls ds gsoms^rls ounosoulrä ?1 
Insdslsrss s1 eorso^L). ^02^ I.6Z^ prsslnbL rs2olvsrss prodlsmsi iQ- 
vsrss psndru rshsls ds preciis su^^lrl (prsoblo rshsls ds sv^slsîrs) 
psn^ru suprskshs ds rsvolu^ls sproplsds ds osls oonles. Ossvl §sns- 
i-3l sl suprsl'stzsloi' ds rsvolu^ls osrsesrs ssds drsdsd ds r/lursl^IIlj 
3 eLrs1 wsdodä ss dlsdln^s P^1^ soursdstzs dsr ssds s^drsm ä» Isdo- 
I^OSLÄ y1 ^I'svsls psn^ru QÄlQuIs. Loluhllls QSNS dsu, ds sxsmplu, 
die^rldu^HIs ds s1n§uIsr1vL^1 ss od^1n prin ds2voldär1 Lu ssrli 
dS 5uNQ^11.

(111) msdvds dnÄNs^ormärllor eon^orms eonsda, In prlliQipsI, 
" Q OOMU^SI'OS prodlsmol do PO supi'us'o^Q ds eursnd indr-un plsn sso- 

1sd eu sHudoru! unor ssdl^därl ds ^unQ-^11 ?1 ds vgrlsdlls. Prodis- 
3 esds st;ud1svL In sessi plsn ssoslsd Isr rs2uldsdsls sind drsn-

SPU3S Spo1 PS suprs^s^s ds rsvoluhls. ^sdods ÄQsssds 3—s dovsdl^ 
^srdlls ^1 In esdrul s1 s-su 5olos1d dns1 pnoesdss ms1 Impordsnds 
?1 snuMS : L'une^HIs snsHtrlsc 8snsi«3ll2svs; snsIoZls ou ssüs^ll 
ou dsrlvLvs psr^lsls es su soluh11 euneseuds ?1 pneeedss numsnles 
ol^^eds. ^i'sn^rfoi^lisi'os eon.îoi'MÂ s rs^slsl N3d1sl-sx1sls 1ndr-o ns- 
',03 HrilZi'ä plänä ds Qnvsi'LU^ä vsnlsdllä spS2?s In luenänHs .Iu1 V/u 

, ^177^ , Vl^^onov 2?6SI12O32Ü dl'äNQ^OI'MSI'OS Indn-o r«6^ss
oli'eulsi'â plâns 18N Lslsdovs ^18Z^ pnoesdsul ds knsnskoiMSNS eon- 
loi'inL s ml^esidi d1n plsnul sseelsd ps e supns^s-hä esnonleä. sndld- 
i'ai'ä.

IId1Il2lnd kuneh11Ie snslldles §snsnsll2sds In ^176^ ssds 
prs^ndsdä sxdlndsnss ^enmulsl Iu1 Loeln psndnu rs'tzsls I1n1srs ds 
ÄNvsnZUnä vsn1sd1IL. ^esssds eondues Is seus^11 Inds^nsls psndnu 
elinpul ds v1ds2s esns ped l'l N62slvsds pn1n pnoesdss numsnles. O 
? dous esls ssds sxpusL ds Vl^denov ^1 ss sns Ig ds2L sss-
i- .^oi'ss seu3^11Ioi' eu dei-lvsds pLn^läls sis l'unetzlsl ds eunend yl 
>'7on^1slulu1 v1d62s1 QU 6QU3^11_Is seslens^l ^UNQ-HH d1n mlyesnss 
P77sn^1slâ plâns. sui)sonlQ3. 3 §S2s1en In Q327S ^une^ls ds Zneslms s 
I7i'3^ulu1 S3t;6 2pnOx1lUÄ^L QU Vsnl3h11 Unisys 3SU psnsbo1lQS.?no- 
esdssls numsides dlnseds Lind esls ms1 651QLQ6 ?1 esls ms1 sprvs- 
ps ds nsslldsds dsosnses QU s^udonul len ss vd^lns Inds^nsnes dl- 
I-SQdä s 6QU3tz11lON ds m1?Q2NS 1ndl»-un dOMSNlU QU OONd1-tz11 Is II- 
^.1dL 1wpU36.

3eesls nvmänsssQä ds ti1dnvdlQ2iiilQS Ul'i)QMSyInilor
I.S 8kordui-1Is ?1 i-ssHriLi-iis od^lnuds PS plsn wonälsl Lu 

-.^.plsxs pr-odlsQsdlcä s dj.âroâlllsmlcl.1 dui-doms?1ll1Ic>i- s eondi-l.- 
?1 yeosls r-oâssssâ oâ rs-uldstzs i-swsi-csdlls. k-r-o^ssorlt 
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kunsl LLnClZ2Sn ^13^,^185^, venin ?svsl ^187), (168) ^ vunldnu Vv- 
mldnsseu sl89),î19o) su ssiansd InespudunIIs yl su erslonsd älnse- 
^I1Is pnlnelpsls Ls äs2voldsns. Iod Ion ss äsdonsyds ?1 spsnlhls 
yl spol s^Inwsnss pudsnnlesl nossdns InâusdnII âs wsylnl dlânsull- 
es yl sedlpsnsnds dlänomsesnles. Rs2uldsds dsonsdles ^unäsnsndsls 
5>nlvlnä dsonls pnolllslon .?! ns^slslon äs pnoills spsn In luen^- 
nlls 1ul O.Iseod (62),^^) yl ^.Og^sloll (2^^,(26^ . Oondlnusnss 
seosdon dnsäl^II ssds pnslusdä äs eolsedlvsls äs osâns âlâsedles 
?I esnesdLdonI Ls Is Insdldudsls polldsknles Ilmlyosns ?I Lueu- 
nsydl yl äs Is unsls esndns Ls esnesdsns yl pnolsädsns In äomsnlu 
(008IIM ^1 I?0II? I'Iolsydl) . Iis Ilmlyosns luenânl ^unâsnsn-
dsls sdonässLL landen Isn eondnldu^ll Ivipondsnds s-
âue 0.?ops (I21),(I2Z) , V.^ndon (I2),(IZ^ , LL.6dson8dIu (67) .!,? 
Lueunsydl nssIIsLnI nswsnesdlls spsn In luensnlls sudonllon Ll. 
OsLseu s Z6^ » O.^Iâsnu (I76),(I79^ , H.VssIIIu )I6Z^ , l^.lLdâyolu
^8^) , Is Rs?Ihs Ln lueranlls Iul I.Vols s 9Z) , (166) r?I 6 .V .OZm- 

plsn ^Z7)»(Z6^ Isn Is ?Ivlsyd1 Ln luenLi-IIs Iul psllxnsdillkj, 
^117^ yl Ilsds spselsll?dllen nomZnI Ln âomsnlu pesds kl eendl- 
n us d L.

1.6 Odlsedivsls pnopuss spns nsLolvsns Ln esânul ds2sl 
In esânul msdoâslvn âs sdenâsns s dlânoâlrismlell dundvms- 

?InIIon nsâlsl-sxisls, psnspsedivs isndlls âssedlâs Lsdoâs ns^s- 
IslOn âs pno^IIs nsâisl-sxîsls. In esânul si, In nsLOlvsnvs pno- 
^IsDsi âlnseds, âsyi pnsoeupLnIIs su ^esd muldlpls yl vsniâdv, 
spsns es nsesssns v msdoââ. «dieses yl pnsolsâ, epsnsdlvL yi In s- 
eslsyl dlmp sIssdIeL, âs âsdsnminsns s mlyeänli ilulâslon In Aju­
nul ns^slslen nsâlsl-sxlsls, pnsesâsdL, eu seslssyi sdnlduds, âs 
âsdsiiulnsnss supns^s^slvn âs nsvoluhls supond sis NlyeklnII.LLsde- 
âs sn psnmlds snsll2s loesls, Is âlvsnss woäilleänl sis psnawsdnl- 
Ion mlyeânll, tzl Indsnvsn^II opsnsdivs psndnu âinIZsnss unon x>s- 
NLDsdnII In vsâsnss odtzlnsnll ns2uldsdslon âonids» ^sndnu solu- 
hlonsnss dodsIL eompls^â s pnoblsnsl s ^osd slss un pnoesâsu 
numsnle âinsed ^1 snums msdoâs slsmsndulul ^InId.IOs dundomsylnâ 
nsâlsI-a^IsIL âs sduâlu s ^osd sIsssL dunblns ^nsnels (âsel ns- 
-tzsls nsâlsl-sxisls âs dunblnL) Isn eonsIâsns^IIIs pnlvinâ nlyes- 
nss pnln onZsnsIs pslsdsds sis msylnil su ^kosd ^kseuds In unns- 
dosnsls Ipods2s r

(I) ^lulâ psnlsed
(II) ^klulâ Ineompnssldll
(III) ^on^o eonponsls s^xdsnlosns (mssIev)nsSlj.^sdIIv 
(Iv) mlyesns sdsoluds podsn^IsIL
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(v) Lineans 6Vo1u-tz1.6 (psnQSNbndL)
(v1) durstzls rodosului oonsdsndä - mlyOSns rslsdlvL PSIDL- 

NSNdL
(v11) in 11pss psl6d6lon mlyesrss ssds SIklsl-sImsdn^crÄ
(v111) süonsl'e^ols Äs oun^rnd sind äs novoluhls
(1x) w1.-QO2?os unllonmü 1s d/2 do «mondvlo 1'vs^sodlv

svslul i'v^olsl
.^vIu^lvnsi'SS pK)bIis1 (1l2?seds s I'stzelsloi' I'sälsl-sxlslv, 

-126 ?1 wOdlle, eu sZudoi'uI msdodsi elsmsQdulul ^Inld ?1 iss1l2S- 
123, in sesst seop) 2 QOiLpl^xs PNOZNÄMS äs Os1cu1, ssds odisedivul 
5^ä3VI6NdSl S1 PN626QVs1 dS2S. '
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- äsr-iveds Lu i'Spoi'd ou 2?sspsodiv L

- 1> -

I-Isds Qvds^lLIoi»
6.«^?

d>

- - ^uneiriils äs invsrpolsi's ZlobslS PS
- - ^unetziils äs indsi'pOlni's §1obs1L PS
- - ^unetzüls äs invsrpOlsrs loesIL PS
- - ^une^iils äs in^srpolsi's lsesls PS l^
- lL^imss äs indrsrs Lu äomsniul ^odorulu^ Arenei s

0^ 
D^sr

^/i.

- - SOS^isisN-tzi polinsmisli
- sssiisisn^il sislsmului linisi? k^lodsl
- - evslioisn^ii sisdsmului Ii.Q2.3I' loesl
- äsnivÄds iunetzisi -î" In 273p vnt; OU eooi'äonsds esr?tzs2i3- 

ns
-- äsi-ivsds NOIMSlZ. 3 ^une-yisi

f^. ^siMSQii IZ.bsi'i si. slsdemului. Ii.ni.si' §Iot)3l
-- dsiWSQli. lidei-Z. 31 Lisvemului. Uniși' §Io1)3l äs-^ä. äs

SlsLisQdsIs äs PS ^rOQbi.S2?3
-- d627niSQli Ilbsi»! supIImsQdsrl si sisdsmului IlQlLi« 

§Iod3l
- d^i^sQÜ lidsi'i. si sisdomului linisi» lojrsl
- ^oiM<)QÎi. lid^QÎ si ^isho.mului lisisi« lossl pe slemes- 

dsls äo ps i'2?OQvis2?ä
e" -- dsTMSQil lidsi'i SUP limes dsi-i si sisdsmu.Ioi linier' 1o- 

O3l

^-i.

- dsnsoT?ul msd^is
- - ^unstzis äs C^OSims s sdrsdului äs ^luiä-
- ^sodoiäi äs sesrä
- - isoodisn
- 1uQ§ims3 ^i'Ondisr'si äs indnsrs s slsmendului Linid
- sxdis^si'ss sxislä s äsmssiului ro^OQUlui durdinsi

1^3 sei.",
- SKdi.sl5)2^63 QQäislÄ 3 äoinsniului rodOQUlui du2?dirisi 

r'^sssis
'M - §273äul POliQOmUlui äS 3p27OXim32?S 

- sumäiul p3lsds1vi' rotorului

?

<2.

- - p2?ssiuss
- P2?ssiunss ls inderes in ävmsniu
- SOsl'ieiSn^i äs p^ssiuns
- - vslori sunosouds pendru (ssu )
- soOQLons^s su2?dilinii. OQ^sZonsis
- äedidul
- äsdidul es isss onds^onsl äin plsnul ssseisd
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It, - rS2^ 
coordonads cilindrice

- ra2S corsspUN2adoars ori§inii sisdsmului ds coordonabs 
curbilinii

î -- pasul rs-yelsi
7^ - arcul de curba

- suprafețele âc coordonads
ti vlde/.e pe i-i l eio c a

- videle ap^^olude
- - deriva da covariandâ a vecdorului covsrisnd

- i^)- V - vids2e adiMENSlONala
vide 23 absoluda la indrarss Lu domeniu

- vide2a absoluda Ia Ieșirea din domeniu
- - vid(2â rsladiva.
- coeficienți de pondere
- vid(2s rsladiva adimensionala

vide2s rsladiva la indrarsa In domeniu 
vide^a rsladiva Ia ieșirea din domeniu 
v!î.«>'/.«! l',?"! n l, î V,) n <>nn 1 <?

/^ - o<^x.^ Uo5i,-^
- l'i'Oudlsi'a don.^QluIul
-- ^rvQdiers sl^euliului. ^Inld
- clroula^is v1d62sl
- LsIdS Ll'OlI6(?^6I' 

msdrlcsa LoolesQZ a slewsn^uIuL. ^ÎQld
- densorul Iul Tlccl Ls ordinul 2

î,- densorul lul I^locl oontrravarlsnd do ordinul H
- podsntzialul vidrei
- coordonade naturale
- coordonat,^
- luncile de oi, 2.nd
-- densita dea iluidului
- vid62â unCdiulara

-^î. -- domeniul ds anali2L
L

n - elemendul L'inid
Indici superiori

^ -- in drepdul bordului ds sdac al profilului
/^N -- indrares in domeniu

-- ieșirea din domeniu
- in drepdul bordului ds fu§L si profilului

e, -- el^mend finid
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- Lds2?3tzÎ6 âs O^âLQ t<.

* - VslOLI'S 3âLmSQSlOQ3lL

luâloi. ÎQ^srîvrl

- - îQ lungul sroului /^2

- - eomponsQd3 o3rd62i3Q3 L 3 VSOdoruIuZ.

- - QODPONtzQ^S ^2.2ÎO3 1 3 V6QdO!»UluZ.

lk-—-k.p - S3lV 6.S 13 2 0H3 13 2OI13
- riOdu^L. Ln QUinÂi'âr'Ss IvQ3lä

- 7iOâu27), Ln n.um^1'31'o3 ^lod^lâ
- - V3loi-^ ^^.2Îes 3I0 mäi'Lmiloi' âs P6 LUpi?3j.'3^3 âs I>evol
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LISQLRLÜ SI üXIäI-2I^LMI6L â DIOHIVLI-M IVLÜlL.

2.1 .^lyssrss pl2QÄ
vsss 012 ssds plÄQrrl de d32Ä s1 Dj.HS3.i7l1 svldsud

O.1)
^7^ DlHSS^SS ll^Nd lLOSO^sl, SSU3^l2 ds S0N d IllUl d6 dS dä

ä^i./^E^i/1 ^-^L/L-O (2.2)
2.1.1 l'uns^ls ds 0UI?6Qd
(2.2) psiDlds ln^i'odussi'ss Luristzlsl ds sursrid prlQ

(2.5) 

lsi? diu

»i. (2 .4)
I-62UldL SIDPUl ds VldS2S

(2.5)

2.1.2 ^lHssrss p^dsritzlsIZ. plsnL
IQ QS2U1 pLi'dloulQi- s1 ÄOssdsl ml^oLi-l eLwpul ds v1d62S

0 ?UQQh1s vodentzlälul v1dtz2f?1, dsd ds

(2.6)

Lsi's verlUsL Idsudle

(2.7)
IQ ssssd C22 SVSM IsSZ-durs Lndl«s

(2.L)

2 .) . z ^oustzli l^ Il7.' I^ÄOl^QS psndru Idl^osrss POdSQ^lLlF 
p iQ n l

Vin (2.7) Hl (2.^) 7?S2Uld5i. ImsdlÄ^ SQUshlS 1ul IiSplsos PSQ- 
5UQS^13 ds sursrid

L^j -- L.j -- ^ (2.9)

<2. Io)
i.2^ älQ (2.2) ?1 (2.6) sous^ls IuL l-splsas psudi-u podsn^lsiul vl- 
rsrsl

4>^-O
"" (2. II)
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2.1.4- länli äs su^siiv Hull âs s^a! pohä^iol si vlds- 
n s-1. 0 7.ms) u I ^läi'oälooüil.o (oposli'ul dL.^ ä 1 n Qw 1«) <r I 
Ml OS') 7 p Ion s

vln (2.4) 26 od^lne eä oui'bols - evrist AMk Ilnll äs 
eursQv

(2.12)

isr äi^srsn^s nsprsLindâ âsdidul âs liekiä es eurzs prin-
drs esis Leus. linii äs eursnd. vurdsls - voasb sind ordoZvas- 
1s x>s eurdsls - eonsd. Intzr-sLsvLn su (2.8) rsMibä

° -O (2.1Z?
LusÄmdluI )53mllllloi? äs srnds - sonsd yl - 'soiisd ästlris^- 
ds elms)Ul (33U OPOOlT'Ul) Illär'Oäi.riQMlS Ql UNol ml?0ÄL'l p1tMS.

2.I.Z ^-.(. ^OQI'SQ )7O dQ l^loNQ IÄ s) IQNQ
LlQ^ui'Q sompoQsri^ä nsnulä Q lul 'V -°- (x) äsd <1s

(2.1^ , 

ss^s

î.^' (x) (2.1^- ^!

ssrs eu (2.9) (lose I3 sOUÄ-tzls ?OÎSS0Q psQdi^p luQs^ÎÂ äs eu- 
DSQd

^.--^(^-0 (2.16)/

2.2 oxl.Q1-5;lmo tiI' 1.o "
.') !> I !x) i o X Io !i I!!<. 1. l n-!l .'' >:>! .'.XMN'I 1 t) i
^/6-^0 (2.1'^

SUZSI'SÄLL lvlosl2?^3 unul slsdem de soOKlONZtrs elllnLrlss. O20Q 
OI2Z ssds UQ slsdsm äs SOOKloNÄ^S SOI'dSLlSQS äs dLLL -^«1,2.,z
sduQsl osQdi'u UII Äi'dldi'Qi' vsodorul de poLltzls ON Süds
äod äs

(2.16)

Iv.di'-un slsdsm äs oovi'äOnsds surdlllrill 
, l-I,2,Z 3VSM IsZLdurs 

—-

S0O2?äoriot)sIo ellliiä.i?ls6 

(codiși)
< K^-d ( dSQ§6Q-tz2.3l)

(sxLsi)

yl 3V6M drsssi'SQ

äs dssL

(2.1)>-'
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K.21)

^1§.2.1 LlLdsmul de eoordoQLds elUndrles

2sc1. (2.13) âovlns

^0-^1 -^- «^)

-1. âe51n6?d6 mednj-QS, In eom^ONSnvs oovsnIsn^S âs sxsmp lu, ^â?1n

^-"^7 -sxj

.?LlQL
-a--/«^cL/7a/^' ^-0 A'^)

. QOQsxIunes v^lri

/a.t- /o/^' c.r//^/ -^b)
^eu2tz1.s de eOrid1nvzj.dsd6 pLudru lioklâs sorlsL In eoc-r-dons- 

^s si'd^di'si's (In eomponondtz QOndnQvsnIsn^S 316 v1d62b1,âs H^eEDplu)

l-..'7sî--i-s^H-0 (S.L7)

5o1oslQL (2.2^.) ?1 (2.26) ?1 ^N6Q6I«S3 12 eoiLpONSNds kl2los^Is vl- 
7S2Sl onln

(^LnL LUDÂNS âupL j.) ^2.23)
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ds psndnu os2ui eoondonsdeiOi' oiiindnioe
-^-)î (2.2

ou (2.1?) Le neduoe Irz 

î- O

2.2.1 i'uno^is de ounenb
(2.Zo) psi»Lide indi'OâUOSi'62 ^uno^iel. âe ou^Qd

(2.Z''.

Isi' Lin

nesuidu

ci.^> -- ^c(>i. --

oîinflul de vi^626

2.2.2 ^i.'OÄi'eÄ povenhislA Lxisl simsdi'ioä
/^QÄlO§ ou oele de !<; 2.1.2 se posds indi'ockutzo 

treQ^iLlui si vidoLsi din osre
^^/s-

?i osrs vsnUioL idsndio

k ^<r>^ , -O <2.?

In sossd 022 3VSM Isgâdu^Z îndns tzl.

2 .2.Z Louahüls Iui 8do <es pendr'U mi^osi'S^ hoderi^iZI
Lxi3l-Lime drioL 

folosind (2.2^-) L^i (2.26) ?i dneodnes 13 dc)ivvOnen^6le i'i 
2ies sie vid?2oi ds^Z. ds (2.26) se od^in ovmpOnen^ele H2ios sie 
iui

-(2.57

(x)o- (2.57

Oi-r 7U ^7./
(2.5?

Inivouind (2.ZZ) în (2.Z6) ?i eZsiind ou 2eno se ine eous^is 
Iui 3t:o^es pendnu ^unotzis de ounsn^

W -OVLr i/n. (2.^
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Inlosuinä (2.Z4) Lu (S.Zo) ss odtzins ssus-tzis lui Sdolcss psÜ^u po- 
^on^islul VidSLSi

2 .4 l-inii 6.0 QUQQnd k/i linii äs 6^21 pvdsntzinl Ä^ivids-
2s1. Oiwvul d iäNOäinÄQis sl wi^eLnii pOdsn-tzinls 
sxisl-siinsd^ivs

Vin (2.17) ?i (2.A2) ns2UldL oa indn-un plsn sxislMi'bid- 
i'3i« eunde1s -- esnsd sind linii äs eunsnd

^2.42)

1.21' 2^(^- ) ^^pn^sindä äsdidul âe liodiä es eun§e xnindns
sels äous suvnsishs äs n^volu^is äs meniäisn nespsediv esle äouL 
linii äs eunond. Ourdsls ovnsd sind vndv^onnls ps -e ^e ons d 
'ndi'-un plnn sxinl nnbidi'ni'. Indn-näovin ou (?.Z6) ns2Uld^

^nssDdluI ^SDiliilvi« Le oui'do -- sonsd ^>i -- sonsd âsLlnsyds
Ind^-un nlsn sxinl S2?didi'ni', oiinpul diâ^vLinninio si unși mihsZuoi 
2xi3l-simsdi«is6.

Lupi'Ni'o^o âs QUi'ond ?i suvi'ni'o^s cls s^sl pod^n^isl 
si vido2oi

DssL 2 ssds sQUNtzis, in plsn sxisl, s nn^i 'sui'ds
iU -- sonsd sdunsi supi'^l'ntzn äs nsvoluhis

(2.44)

o »Us-r-sâ 1's6o Qu^ood. /^nnlo^ änQsi '?: - Tu- ) osdo ^äirn^in, 
in plsn sxisi, 2 unși ou^ds - sonsd ndunoi supnsiLhs äs 2?svo-

I ^^--TUdL-L d7
'i (2.45)

ssds O supnsin^L äs S§nl ^Odsn-tzinl si vids2ei. ksesds äon^. Ânors- 
is-^s sind OndOZONSls ?i vs sie liniile äs soOnäensde b- äänsdand . 
sind msniäinnole isn 7^ - OONsdsnd sind pnnn1e1o^s.

BUPT
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01^12^12111 21MOVIM1M ?2IH 
?I<äI2 111'121^1^2 U.2.2.

Z.I (lenensIidL-hi
Ipodess eL LU^NÄiehelS äs eunend din 20QS îi'hdoriloL' .durdi- 

nslor 2nsneis sind suonsle-hs ds ^svoluhis psimids D^dsdiduinss 
sdudiului eu^Ze^-ii vidn ns^esus de ^slede nodorie< eu sdudiul u- 
nei netele de onolile nndisl s^islo. ^eessdä ne-hedds pnoLils ns- 
disl sxislL, dir.pus'i pe supi-siehele ds eunend, ss 'dd^ine din indr-- 
see^is supnuLedelon psledelon nodonies eu seesde sutznoLe-tzs de el.!-' 
^end. keessds Isee en in 20ns nodonului, eonsidenud! i^ seessd^ 
22 es Liind nspsledsd, mi^esres liedidului lâesl sMposdâ LI 
dsda es pe^en^^IL s^^sl-sZ.msdrieL.

zvoi^n?.ul l7Lp1e diu 2ONL i'vdoi'Ulul.0Or7d1^H îs 11.121 
^6Qdi?u I'O^OI'ÎI. durdIrisier l'i'SQel.s domeniul ds eun^si'Z 21' 

o Lorina dipied. Osdsi'l.dul Iui osde deLinid ds exdlÂ-âsi'^â rsdisld 
?1 ds ess sixisld !_. .

^i§.A.I Ro!7v2?ul durbinslo2? ^i«sneis

Oum seus^iile (2»^-o) ?i (2.4-1) sind in douL vsrisEls r yi ri 
pordâm domeniul Is un nepon olsn es^deLism 012 eu ^dendiLies^eL

, X--X2. 7( z.^) ,
2.2.1 ^Oi^ulQ^os in iuneîi^ de eui>snd
vsdoi'ivä Oinedniei esve suiieiend sâ eonsidenim dosi' oni- 

mu! esdi'sn. I'une^ele ?.,L,O,I) imoZN^ Lnondisns .^domeniului 
in psdnu o. ^5;trie1 ^i 20 sink linii ds eunenb, L2 ssds 
see^iunss de inllux isn 02 ssetziuneZ ds LIux.

0u (Z.1) , oeustzis (2.4-o) ?i rslstziile (2.ZZ) se seniu

BUPT
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—1

A.z)

Domeniul dipio. Oondi^ii In limidL psndru 
^unohis .

^nditziile Is limidL psndru ^uno^in sind
^--- "PL /X^)

. 1-e.^L A.4)
i>«Qv

vsm deoi äs rs2olvsd o prodlsmL In limidL mixds ps domsniMpen­
nn soun^s (Z.^) ou ^unodio^ neounosoudä nu oondi^ii In, limi- 
I esen^isls (Diriodled) pe pLrtzile KD, DO yi KD sls krond^srsi
Hui yi ou oondi^il In limidä nndurn^s (I^ouinsnn) ps pä^dss OD 
i'rondierei. ^sn^ru os^ul nosdru vom impune

O s)L/XV
! LO

^2— OON L /X

-kl (Z.Z) LQSL

^.S)
../,uliä

H.7)
u

O.s)
em doLLiDinn ps ^2. dupL KL
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Ou scssdss (A.7) äsvj.Qs

Isi- O.A)
v
(L^s' 0, 

^---(Lrds'-X,.<^

>^>e.
LO

-pe

0-d

(A.S)

( A. Io)

(A.H)

A.2.2 ^o^ulsrss Tu podsQ(:j.3luI vlds^sl
Ou (z.l) 22U3^Ls (2.41) yi rsls^llls (2.A4) äsvLii

^-2 0.12)

?i§.Z.A Domeniul dlxLo.Oonäl^lL Is ILmltiZ 
IUQOtzä.3 -

OoQdl^llIs Is pSQdru kunehLs slud
^) — O OO

^)^-O b>L
^virm (Is o I<", limitra PS (.:omilii>^-

' cuspis ou 1.'unot,1^ Q'^uiioLSUdä Q.r 1^
IlmldL essuhlÄls P6 pZi-dsL 6V 2 I?. 15
D2.dä ns durale pe uLrtzlle ^L, LO LV. I^endru QSLul^osdru Voi2
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Nouris
^-0 Ov

l>e z^L ^Z.IZ)
^0 ^)L bo ^î. D

5.2 osrs ssds Lsd âs (Z.9).
z.z ri'Sdsres L2 ^021712 sâlmsnslonsIZ.
1?05idi>u s mäi»1 ^or-oi-Qlldsdos ssds ut,1IL oowudsi'ss p^odlsmel

. 5^ I'OI'mä sälmoQLloriQl'^.
. I ^'o^rnulQ^os I2 ^U2e1)lQ äo OUi'ond

Ou sedlmds^ss äe v<?2lsdIIL

-i äs ^U2s^1s

^--L'U'T-^>

,>.2) ?1 (Z.Z) äsvj.0

Z5.1L)

0.17)

0.1L)

e.cj.

oon(I1^1.1.1^ 1s 11m1d1 
O )

^c.cv

o.id)

^.2°)

^'1(^.z.^ Ooriä1>I1 1s I1m1dä pondi'U ^une-tzls
.Is^llls (Z.I6), (Z.I?) 5^1 O.19) äsu 1moc1lQd yl IsS^druL^lndrs 

. 1 t) 0 2 s
BUPT
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yl vH)62S PS psrdss AL 3 ^rondLsi'sl

z.z.2 '2131^3 Lri pods^ch^.ÄluI Vlds26i .
Ou ss^i.^dÄ_r?s2 âs v«2?Z.Zbi.l2 (Z.I6) ?1 äs ^urlch^Ls

s(S.2Z)

(Z.I2) ?1 (Z.IZ) äOVlL

Isi« sonäl^nis 1.2 (Z.l^)
o 0!)

OOnä.l^Z.1 Is ILmidL psudru .
LLmLii vslsdlls i>els^^i1s (Z.^I) (Z.2^).

Z.h. ssv2li.e^ lur. Ldo^ss pi>1n /
o ni(.^oä'^ nurnoi'1-QÜ (Is rsLOlv^rs ss^3tzr.1.Ic'2? 

d^^ersQ^lsls 3Q2 LsrLvsds p3^Z.Qls ou sonältzli As 
sdä-ss. Ou sZudsi'uI ei ss od^Lris o SOlu-tzIs spi'Oxl.^^.'dl.VL 3 pi'O- 
dlemsL, Lri ^srmC äi-sersdä.
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I^Ormu laros is i?unOjis âv ourond
VOM folosi drsbar<.^ In dolină sLimonLiOnslL âsdu âs ^z.l in 

0 2Zre, ^LrL niei un oeriOOl âo OONi'ULis, VOM renun-tzs 1s riods^^ OU 
ZS^riSO. 3â rslUZM, deoi) OOUSHis (Z.16) OU O0QL1tz111s 13 limibL 
^).2O). ^UQOtzlâ PO3dö spro^imsdL §1odsl PO-t^ prin

>^-Lâ ^5.2S)

_ O esds numărul âe ounobo (nOduri) ds ps . ^p liOind^ 2^ot,ods 
)i Oslsrkin rsLUldL-, 1.221 Z9

M.L7) 

oare, inis^rlnd prin so oblino

a-< -V .26)
<7i 

osrs Q.« sind ^unO^iils ds in^erpolars §lObslâ, LunO^lîIs
. 2 iQdsrvOlsrs AlodsIL pe ^ron^iOrn s Iul ^2. îsr VOlos- 

2 26 Iul In QOâul v< , loloslnâ (A.26) sOU^^ls (A.26) âevIriS

î äs' <A.29)

2-IlOL sistemul Ilnlsr

/(I.Ho)

O«i-tz OO»-I.'1.Oloriull 2'Iuk ctu^'1 âs

0^-^o.^cr^LO.->-^^^0.^ clQ °c^-s^ §S.ZV

2 22- termenii liberi

^,Z2)

?is eoum O âi3Ore^i23re n Iui Lnbr-un numLr ^.^âs âo- 
.ii (el^menie) ^init)6 ou Ironiiorolo ssdi'sl os

O LsOZ. <r.-^^ ( ? .ZZ)
OU^-/^Os^ (2.^)

7.2IOZ OU osie prsOTdenbe ^un.O'tzis pondo ^i spryximsbL lÎOOsI
2 5isOLrs elsmsnd iinid prin

O.Z5)
23I-S Q.^ sLud ^UQLtzlils âs Indsipolsi-Z IvesIL, ^-' vsIvDroa 

xn noâul s Iul D?' Isr l- sumârul âs uoLurl s'!lul^.
^2LsâÎL<I slmllsr uu csle âs wsl InsInds obtzlssw x>s risegrsi'vls- 

51nld ' 'iL 

BUPT
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osrs IntzsArsdä xr2.11 pâr^i souLves îs seushLs

MZ7)

?1 esrs eu (Z.Z5) âsvlus

/^m vdtzinuî: Iveai ^I^vomul icniși»

MM

Iu ears
v^, ^4.2-^r< ct^ '».nW i W.4o!

î
Isr VsiDSQlZ. IId62?I

n-1,^ (A.41)
^s.L

^i-SOS^eÄ ÄS I2 Lîsdsmul Iveai 0^59) îs evM§IvbsI .Zo)
02276 Ä2 rvLvIvai'VU prod Ivmsl. , s s ^206 ou 2Zudv2?uI 2?i 0 LIv E ßvO - /

iS6NS VVQ^I'U L'Z.6O227O slvmoutr .îluid. ^sdioi.
k- S.

2V6D l6C^^U2?2
()-4Z)

i?6Sv eodiv

^-I.
(--1

2.22? OOS^ioiSQ^Lj. sLud â2hi âs

j.22? dOl^NQNil âo

e.--1

iM.4.4/

I)1.Q ().^), O.^Z) ?j. (Z.26) LS odj.iuo ^1 108 Ü d u 2?^ â 1.N d 2' 2

- - e,
0^<—

e--1 ^Z-47)

?0^uIa2?62 Ln pvdvntzlalul vld626l

Ou 206l^5r^L P2?6ol2â2?l Ls Ia Lriospudul Iui sâ L'S-^ 
luZL souatzîa (z.^) ou OOQâItzj.2.16 Ia I2.m2.dL (Z.^5)> ?UHO^1L 
pOsds ^1. SPI'OXLIHL^L §lOdâI x>6 x)i»Lu.

0.46)

BUPT
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. / ^.lslnâ wsdsâs Iul. Oslsâln roLUltiä

^9)

1L2?, ludsZ^lnä prlri pâi'tzl
c^p-Q A.So)

(Z.^s) seus^îs (Z.50) sorrâuos îs

U.5î)

dod un sîsdsiL Ilnl^^ âs ^VIW3 (Z.Zo) In 03I»S ooellolsnH.ll 
.slnî; âstzl âs

D.52)

ds^Qsnll Ildsi?1 âo

câ-^ O.SZ) '
^s' U

I.-. i-sls^îlls prsssâsnds sînd KuQs^HIs âs Isderpvlsrs blodâlâ, 
^uno^llle âs lndei'VOlâl'S ZlsdsIZ. OS iki'OQdZ.sr'a Isr ^^2>1ys-

?.'22 Iul Ln Qoâul v< . ^j.0 3CUIL o âlLSi'6^l23r'6 s Iul
- - (Z.5Z) ?l (Z.Z^-). ^uns',ls posds ^l sp^oxlmsdL lossl ^lu.

^sâlriâ 5)lmllsi' ou <22 -io I.s >.^.I 20 ^oudru l'l» slc-
rlnlî)

?âi?s lQds§iBkL prlu pL^l âL

's>^ L^-o

M-ss)

W-SM
ssrs, SU (Z.A^-), od^în^-r

-c -o'
.. o1s â un slsdem Ilnl27? âs ^OI'ILU (Z.Z9)
7>^ sind âs'tzl âs

S.57)

Lu QQi?s soellolsMll

<ä,D-

dsmsull Ildsi'l âs

O. SS)

I^osrss âs îs slsdSDUl I^oal Ia ssl §IvdQl 36 l'sss dod ou ^sZudo-

BUPT
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rul wsdrleilor Loolsons . Lvsw ssbtsl IsgLbvrllAL susloLZs ov 
(?.^?)» (Z.^) (Z.^l-7), rsspsvdlv

G^H

2.2U QOS^LoLeutzLL ^L d^IMQNLi ILdsuL sLud^M^Ä^L ä2 Dl^j 
respeodLv 6.S ^uir.u (Z.^) 2?6Lp60r>Lv (Z.^-6).

z.^ v LL QÄom-AULuIuL
!>suduu o.LscrusdL^Duss LomsuLuIuL Zu ^osd sl^s slLUZutzs 

uLds LLOPSUSIIISduLoO I).QlL.2?S, î.Ad) , 1^'71 3SSM6Q6S slsân^ Ä2?2
psinu QvLurl Lu QoI-^uuL. r -- H-. ^oestiS slSLSuds L,LüLt;S I.LO^ÄI'Ä- 
medrLes udLIL2S22ä uu sL^^eiu äs eooKlouLds ULdursIeE^^ 
Q227S V3i'i.32â Ludi-2 0 yL -I uuillLde Q00T?LOU3de LLOpÄi^^A^i'LQo LÄU

?- - usduuLls, Lu csuduul 6-3 Zusudsde ZI

^LuLt^ L^o'n.-QmsdulQ

^SU^UU uu puuod .Ai'dLdu^.u äLu el6?^sud, ovOudOUQ^eli-i -^îL r-?-/.
rid sLu^ ds Q'A'lo A - x»i?Lu

^-L.^ î^U- o,^^---O (S.oA)

Lsu Ls OOOuäouÄdsIs OÄUdL^LsUS 2ls QOZ.urLIvi' o^Lu

E^i, k^ V ( A. .
Lu esre --. ^ ^i.) sLud ^uue^LLIs LLOpLusmedulc^Ms LuveVolL-

-
^1-^^D*r^r) N-Vpi c.^.6^

3QU ^OlosLucl

BUPT
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^,--1
^LL "

- 1

ä^-öA)

.. ^7?iL.eä os 1ai?L (Z.6Z) od^leom
W.6S)

I1.Q OSI'S, ou (Z.6Z) LS od'^e eos^L.e1sQ-hj.i î

d( --Xi^XLi.-^-X^^X^i' iM.67)
— X.^—
X>,L> - Xr^, -^X^^

^^edi'u esleulsls es uäsL^L ssds udL.IL sedlImdLres äs vsi'lüdl.ä^ äLe
<1,X^ Le k>ä

esrs 6 Iseodlniseu?- dT'LeLL'oi.illLi'L.L.
H!-T'' Med)

-<i -Xr^(X)2.-X^ H>?o)
0^2. ^X,1^X22.
Z.6 Osleulul eo^ '̂! I'IsedllOi? l)^
Vom reeue^s, ^?7??^ o?i»L.2oI äs ooe^U2l.6 Is lnäsxsi'SÄ ^upo- 

^T.osr'L eu L- vom udl.I' i.7.0. voiä^dllsls (vs2l (Z.I) )^
. - 's äs L.äsedL.i'i.0Ä^SQ

^u SV4SLSS torwulsls (Z.65), (Z.es), (Z.67), (z.es), (Z.sM,^ 
'Z-7o) äsvlQ

L, -- d,
d.72)

BUPT



(Z.7Z)

O.?4)

(Z.75)

(Z.-6)

Z.6.I ^OIMUI^NSS Ln ^uno-tzis äs Oursnd 
Odssi-vLnd QL slsmsndul äs volwL ciD. ssds un doi? âs SSQ-

H1uns srislä ä.x,c^^ 
c^^— ^cj^c^.>r, (5 «76)

ou Ipo^SLg Ls LXisI-5imsdris, SosiioiSQ^ii Dd<d^ Ls-tzl Ls (z.^v) 

Lsv^Q

-î-2-^^î^ c^.>^ ()«79)

ssu, ou (Z.75) . â

Vin 
<^>L< -,

(i^.i. (Z.S1)

rsLUIdL imsLisd yi

(Z.62)

Lsi* ewL 
1^) ^xc (5^SZ)

LsnivLnL (Z.72) yi folosind msdniess lul ^1 rsls^ls (Z.L2) dä
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ssu SU (Z.71) ,
(Z.S5)

2?6SPSOd1V

(Z.66)

esrs

^2.1«

-^-L

^12." ^1-^L

O.S7)

6>^ ^1 -^r 

^2.

^»2." 
e>^-

^,-^r

e>^,-^-^

O.SS)

Ou evQs1.<1srs^1.lIe prsssâsQds, proâusul âsrlvsdvlor äLv prlws lüda-
Zi-sIL « IuL (Z.Lo) äsvlLs

m esro

c^dtd^ödn 

o^i
Q?- 
o^i

-^^r^ni^^nr 8^2 

ct^" ö^^ö^,^-»-b>^k»nr.

^x,r ^2.
Vd<N v^2

(Z.9D

peridru plodului o.^,^c1lQ s dous IndegDsIL L IuL (Z«6o)

Lu esra

(Z.92)

î ^r

bdir ^-^r.
" ^r ^.^2.

b»dir

(Z.9Z)
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InIoouLnä souw (Z.69), (Z.9o) yL (Z.9Z) (Z.So) SS ov^Qi 
oosklolsrihll ?6 ^Isos^s slsmsriv Lluld

'-L ) (5»9^)

unäs

' ^r.^r.?: ^-L c^r.î ?: -v V . oE

LvsIusK« oos^lolSQhj. or D^î^ , âs^l äs (Z.94) ou (Z.99)»o VYL 
^sos prlu Qudsdu^L riunsrloâ.

<,.»>>

Ln vsrs s Qumârul pUQvbsIor Zsuslsus âln lLd«rI.oruI sIsiasQdu- 
lul, ooorâovsbsls nsdursls sis lor Isr eoskleiev-

âs xonâsro. l'sudru - 6

c,.s7> 
2L ^-1

Ln osrs QosHOj.SQ^j.L. Ls ponâsrs sLlld
^>,«o,^î>2.li »»^rr
^"O,;Lo^1 7^20

Isr oooiÂOQâbsIs puno^slor ZsusIsQs

^.^,_o,k>k.12oZ28<i>^
î;-^-0,2.2«« 13^LVr^:-^ ».ss>

Z.L.2 r'Oi'muIsr'ss Ln podsn^lslul v1ds2sL
Oos^lelsri^Z.1 âs^l âs (Z.^3) Lsvln, odssi'vLQL (Z.^S)

(Z.loo)

ssu, ou (Z.75) 

ct.^,

HdlIIrLuâ rsLUldsdsIs âs Is Z.6.I ou ss od^lus par^dru
dod o ^ormuIL äs dlpul (Z.94) ,5

(Z.I62)
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(AchloA)

lar ovaluarsa lor ss ^aos dod prin oudadurL numsrLoL, aLLoL prLudD^-o 
5ormuIL analoaeL 1uL (Z.97) 

. ( g

yL unLv ?L ^^sLnd La^L Ls (Z.96) rsspsodLv (A.99)«

Z.7 Oaloulul dsiMsnllor IldsrL 
Vom rsQunhs, la ^sl, la IuLe^srss suporLoar^ ou . 
Z.7.1 -'ormularsa Ln ^uriohla Ls oursnd
I^s pardsa Hk)^b>^OKV ooQLI^mo la IlmLdL sLud sssQhlsI« 

1.2^7 ps psrdss Ov s L'i'onvlsi'sl, oon^oiW ou (Z.2o) eoQLIHI« Is IL»1- 
dä QSdursIL ssds P,--O . RsLUIdL ImsLIsd Lin (A.4I)

f^-0 0.105)
Z.7.2 r'ormulsr'ss !n podsu^LsIuI vldsssl
Oon^orm ou (Z.2A)î ps psrdss Ov s ^ondlsrsL ^«0 Lar ps 

pLi^LIs LO yL avsm oouLL^La usduralä . IQ oonssoLQhL
î^-O msL pu^lri ps sIsmsQdsls ^Lrilds als pLr^LI Ls Ln^lur ^L. I's 
aosasdL pards a krondlsrsl as LsdsiMLnL ou sudorul 1uL (Z.A-) 
oaro eu (^.Z^) ss sorLs 

fd -
(Z.1o6) 

's

§18.5.7 Oopä^t.1. p« LroQdLsrL

LlsmsQdsIs kluLds 5L1nL LroparamsdrLos,'^Z9^ 

N-1.L (A.1o7)
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L-^^, ^-1,L (Z.ÄS)

vnL» LuQsh11.1s äs iLbsiVolsrs x»s Lrovd1.«rL slvd

(Z.^oS)

0u (Z.lo-) yl (Z.1o9) dsiMSQl.1. ILdsr-l. âa^L âs (Z.
» '

> Io6)äsvj.v

^-i. 6.- n.^,^-1,2.

ssu ps 1sr§ 
.î, '

, (Z.No)

(Z.M

sî- -i

(Z.112)

oars ludsgrsks âsu

12. 2

Lu esrs

(^.119)

In VSLUI nosdru ^-1-0 yl 51s«z«9) 1«r
?olos1riä yl (Z.22) rs2Uldä

(r-p6)

y1 Lu HusI dsiDsrili Hdsrl

»^ —

«LIvL

(Z.US)

Z.6 ^sLMdlsi'ss MSdrloll sIsdsmuluL «I*UQsrss QOQL1.HL1Io^ Is
UmIdL 

' 7X^ L7^-
^vLuä QOS^IeldQhll yL dsrDSQl.1 IldsrL PS 51HQS-

rs slsmsud klrild ss posds ^ses soma IwpIsLSQdsrss lor Lu Lsdr^vl- 
Is slsvsmulul (Z.Zo). ^Qsssds SS Od^lQS QU sHudoruI r«Is^1.1Ior 
(Z.^-5) 0.46) QS27S Lu SQrlsrs msdrlolsIL äsvliL
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Ln esrs esds msdrioso ooskioisnhilor l)^ y ^^wadrioso ooloonL 

s dviDSQlIo^ lidsri. modrioss LoolsonL o slsulsndului
L'init: rsspsodiv e. . Usdrioss , âs slsmsnds ssds âs âi- 
msnsiuns oâioL ^xL . ?sndru âsdsiDinsrso si ovsm nsvois,
in prsslsdil, âs msdrioss âs oonsxiuns L, osrs âL oorsoponâsnhs 
âindrs numLrsrss looslL ?i oss slobsIL o noâurllor. i^ossodL msdri- 
o« âs oonsxiuno, âs slsmsnds ssds âs âimvnsiuns «âioL

X . Ll^mondul ourond si msdriovi «sds numârul nodului Ln 
num6rsrsa ^lodolâ os oorsspunâo numărului noâului in num^ra- 
r^>s looslL psndru slsmsndul ^inid e. . vsoL nodâm pondru «lomontrul 
L.

(Z.12I) 
msdrless s slsmsudulul. L. vs svss âosr psdru slswslld» nanul» 
?i sZsls ou unidsdss yi snums

1 (Z.122)

kilnâ odtzinud «oum sisdsmul xlodsl (Z.Zo) os poods drsos 
soum 1« punsrss oonâi^lilor ls limidL. vsoL âin osls 6- noâuri ols 
âomsniului in "w âin sls ss âsu vslorils lui (ssu ) 
L»isdomul linisr ().Zo) âsvins âs âimonsiuns

' (Z.l^Z)
DsoL in noâul svsm oonâitzis 
D»ndsls lui (Z.12Z) âsvin

. (Z.124)
0^.^-Dxo(.-0 â(x.c^

(Z.125)

Z.9 Vsdsrminsrvs oimpului âs vidsLs 
).9»l ?ormulsrss in kunohis âs oursnd 
vin (Z.Z), 5olosinâ (Z.ZS), (Z.66) yi kZ.76) os odtzin 

oowponondols vid67,6i po ^isosrs slsmond ^tlnid in osndrul lui âs 
xroudods ( - O )

^-î/i (Z.126)

^r. i??-» 

^(ssu rsspsodiv ) sls-
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isr în noduri se eonsidsre mediile eridmsdies sie eomponsndslor 
vidsssi dis slsmondslor dinido edisesnds. LüLrimes vids2si ssds

(Z.128)

S3U rspordsdn ls VÜC23 ds le indrsrs dsdä ds (Z.22)

(Z.129)

dov-'U loree je ^lllîlodLiLlul vi densi
L s oddino eno leu- oorponsndolo vi densi, din (Z.1Z) lolo- 

sind (Z.^)> (Z-d6) pi (Z.76)
0.1-0)

^-^0 N-V-4 (Z.IZI)

A.Io Osdorminnros simoului ds presiuni
Le odi-ino insdind dir- dsorsms Iui Lernoulli psndru mip- 

esrss podsn^islu înrn evolutis
(Z.1-2)

suu rsuordsdi In 2. lolooirid pi (Z.129)

(Z.lZ^)

Z,II Osdsrminnron Liniilor ds sursnd pi s liniilor ds 
s^^l podondiol s.I vid62si

Ounoseînd valorile Iui W (6Zu ^ ) în noduri, odtzinuds 
eu rs2olvorsQ Iui (A.IL.d) pi eum varieris lui (ssu ) esds 
eonsidsrsdL linieri os rrondisrsls slsmsndului ^inid, prin indsr- 
polsrs liniere ss ^ussso eoordonodsls punetiulul în esrs (ssu 

) 2^e velosrse doridu» Oeudîndu-ss dosire punedsls ds ps ^ron- 
disrsls slsmsndslor ^inids în esrs (ssu ) srs o snumidâ 
vsloers eonsdendî so odüin eurdsls - eonsdsnd (ssu -- eon- 
sdond) în mod dIsersd.

" dl dxsuolu d'7 sol'iul
I^sdodÄ e L'o.ui solieedL unui rodor ds durdinâ Araneis eu 

irondiersls ds dip Lovsd, In esls os urmes2L ssds dsdâ rsLolvs- 
rss eomplsx'i o mipolrii podsn^iels pi ^LrL evolutis s unui li- 
ekid în urmLdorul domeniu ds enolisn.

Z.1L.I vonsniul ds nnsliou
drondiore o>:dsrioeri (inslul) esds ^orvisdL din
(i) dn ss^msnd ds drsevdL ds eeus^is

(Z.lZ^-)
(ii) dn ere ds surdo ds esue^is
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(11^) IlQ SI'Q äs QSI'Q äs SQU3^2.S

(Z.1Z6)

äs esde

I^'l'OHdj.61'3 äridoi'j.Oeäl'L (sv^O^NQ) ssds Q0MPU3Ä âln 

(^v ) uri ^c-^insni) äo äv SOUNDS

(Z.1Z7)

^-O (Z.DS)

( V ) UQ. 3I.Q äs QU^dä QU SQUQ^äQ

-- 0,L^ 1 Lv- O,2 L5S8L O,2.l<1 1; (Z.1Z9)

Di.ssi'sdlLÄi'SÄ äonisQäuIuä
In i'ä§.Z.8 ssds vi'e^sQd^dL äässi'sdäLäi'SLl âvnisnluluL LL s- 

-ueQds L^äiiäds äLQpsi'Siiiedi'iQe. /^u i'SLul^sd sIsmsQds ^luLds 
- 4S6) ?i- 5o7 noäui'ä ( 6 - Zo7) .

z.1^.^ ?^Qlä23i»^8 do QSlsuI
^Q^OlVÄI-SS ^^sols^-ä 2 ^oQd odtzlnudL QU sZudor-uI prOLDS-

Lu. osd^ul QLl-OI-3 3U ^OLd UdlllLSdS sud-
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p 2768272^616

(1) VI80k?^I', 03276 2763ll2S32r).

1. d1s0276dl2327S3 doiLSQluIul

2. O3loulul 213H27I0II äs ooQS^lUQS
(11) ZIZMN,03276 27631126323.

1î 63lou1ul DZ^27lo11 O0s^1o1s3-H1IO27 PS slsmsud Huld 
2, O3lou1ul msirxloH LoolssQS pe sIsLEQd ^1n1d 
z. 3S3LbIs.2?63 D2d27lo11 Zlobsls 3 sLsdsmuIul I1nl32?

OQOZSN
Impun62?o3 O63d1tz11lo2? ps ^27OOd1s27S domsululul o1 
d6v627inl332763 D3d27lo11 SlsdSMUlul I1Q1S27 360M0§63 
276 2olv3ro3 3I3domului Illi 1327 nsomo^sQ

(112.) VI7MO,(^W
I, LLd227DlQ32?Q3 Vld626l627 IQ QvLU2?1IS 27S^SIs1

2. ä6dS27I!llQ32?S3 P2?6SlUQlIo27 UI QväU27lIS 27StzsIs1

(1V) 0^1 ^-^63276 27631126323

I. ^273332763 6.1S627stlÄ 3 6327dsl027 -- 6033^33^

2, ^273332763 älLO27SdL 3 QU27bsIv2? -- SOQS^SQV
z. oimpul de v1d62S y1 P276S1UQ1 Lu lungul 0U27dvI027 

-- oonsdsrid
simpel ds v1bS26 ^1 P276s1url1 Lu lungul 0U27bsI027

- 0633d3Qd
z Iî623ld3d6 3UM627lOS

L7L>/'O<7/7^

-L7,^ /6W-7 
x//-
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In n.^.z.9 ssds PQSLSQVSd sLmpul KiâQOâiQSmj.0,LQ. âoDSQlul 
- 3QSli2Ä QvQLiâsQsd, SOQst;1duid âlQ 1Z.QiZ.1s âs oUQSQd -- 00Q— 

?L IZ.Ql.iIs äs S§s1 ?ovsQ^j.3l s1 v1dS2si -- OOQsdSQd Isr Lu 
-Z.Z.Io Qssoseviv Z.11 eLmpul äs vivsss, Qsspsodiv.oLmpul äs prs-

?1§.Z.11 0li2^u1 äs vQssiuQl în lungul 1lQli1or äs sursQd
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M30LD1L IN IM111 OLZ^OOILIOir I2V1^IL IN
I.?OW2ü I'O IE 1^111111 VIW2LI MI10M

4- .I Oener3lif3.fi
In 032UI mi^oLrii pl3ne 3 unui liodid idssl Lu Zurul u- 

nui odsdsool isolsd defsrminsrs3 el inseemnZ. dsfsrminsrss linii­
lor' de oursnv, s oimpului do videse ?i s oimpului âs presiuni 
in domeniul de e.nnli2u oonsidered. DooL miHosrss esds yi poden- 
fislL liniilor do ourend li se ndsuZL ^i liniile ds e§sl poden- 
finl 3l viio2ei»

Domeniul de enslisL. Oondifii 13 limidL
Le V3 dedoriuins rii^osres rn ^jurul unui profil l2ol2d dis­

pus indrs doi peretzi ri§i2i oonsiderind podenhislul vidsLsi uni- 
^oriL. Domeniul ds sneliLĂ oonsidersd estze sdunoi un drspdunZdi 
os oon^ine in inferiorul lui profilul i2olsf.

.l Dormulsres in lunofie de ourend
DederwinsreA mi^oârii LnsesmnL prsodio rs2olvsrss unei 

prodleme ls li^iru ini^fo ooniru oouutzis (2.1o), ou iunofia noou- 
nosoudL ) pe domeniul -O. ou oondi^ii ls limidL sssntzisls pe 
pLrfile LD, vk, 00 si 1rondier3 proiilului yi oondi^ii la limifL 
nsfursle pe psrdse 10 3 Irondierei 3 lui .
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- eevs^ZQ^ 96 LZ, VO ?I ^rendls^s profilului
pe ^0 (4.D
pe LO

2evdiu e32ul Qvstuu veni :^710 U3S

' ^--c^ V 6 froridiers profilului
Q pe 00

- pe KL c^.2)
pe /^0
vs 20

s V21'd?2 ^0 3 ^2?OQ^'I.6^el'

-^4- Q (^.Z)
4.2.2 2er^ul3i«^3 5.u. vidsLsi
Vs tisnin^rss mi^eLrii iu.3S3i?.ii3 rs^elvsrss unsl prodlsDs Is 

VL mixde pevdru seu3fi3 (2.11), eu funeris nseunosoudK ,prs- 
2L uvifermL, vs âems7iiu1 eu eouLi^ii Is limidâ sssn^isls 
377^33 20 s frontierei ?i eonâi^ii 13 linitâ nstursls ps pLrtzi- 
2, OO, /^0 ei frentisrv profilului 

20 - -
KL,00 ^i frontiera profilului 

^0 (4.4)

! - eonet^nt pe
^-N^O 96

I (7 9

?ig.4.2 OOQel^ä.^. Is lipițiä P2^vi«u ^UQv'tzlÂ
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-porid^u CO.2U I NV5.' von'. 1nn9 UNS

s ^-o PS OO

I ^-0 V2 58 02
-- ^c!N5> M_^<7 0 2 tt.0

PS ^'on^isrn 0270^1 lulul

L.Q 02276 ssds Ls (4.^).

4 .p I»TÄ 5 n OmiL sLInisns2.OQ3 IL
4. z. I I?ur?.2yl3 Ls Outend
uu SOLl'-donOÄ Ls VZ.7?7_^dHL (z. 16) Ls ^UQO^Ls
^î--^.L-i- vj- (^.s)

(S.->o) 'N (,2.5) ä«v5^

^c-0 (^.7)

(^.S)

?1^.4..z Oonäl^ll. 1Z liQldL vsQdru ^unehLs .

^elL^ms (Z.I6), (-.6) ^ä. (4.8) Lsu IsZL^ui'Z Ludre vldsLe

(^.9)
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ir vidb22 oOQSdSQdZ. PS PSrtlSS KO s frondisroi äsviQS

^-1 (4.9)

7- oordihiilo 1s lilüivL (4.2)

0' PS

PS

L'l'OQdlSQS PQO^IIUIUI

00

0 '1

PS

PS

PS

PS

PS

KL

?>0

^QOQdlSQS PQOpiluIuI

' (^.1o)

*

^--0

PS

PO­

PS

KL

KO

L0

(4-H)

QU SS ouQ03?dS. sprioriz vslosres ooQsdsnvSi PS frondisrs
?filului, rS2olvsrS2 SS odtziQS prin. INS doos suprspunsrii sfsods- 

. Ksdfel solutis lui (4.7) ou oonäi^ills Is limida (4.II) 
-UOO sub Lo7'IN2 

4

(4.12)

QÄQS
SlS

(d -- 1,2-Z s^Qd solu^IIIs problemelor Is IQaldä psr-

--O Lu iQbsrloruI äomsnlulul

ps L'ronbiSrs profilului
^^-0 PS 'X!

c^.i?)
PO KL

po OK
, ^7'^0 ?s LO

0 in iriveriorul äomSQiului

<
O pe ironviers profilului ' (4.14)

^"--1 PS c», /^L ?j. 0L

PS 80
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Ivdsvlovul Lomsvlulul

1 vs ^vQdLsrs pvo?11u1uL 

^^-0 ps 00,LL ?1 0L 

^,-0 PS L0

Ou 3^udOi»uI luî (^-.6) (^-.12) SS SOI»2.U OODPOHSHdsIS VldSLSl.

(4.16)

(4.17)

I'uiiiiiä 32UI?. 2OQâi^Î3 luî Xudd3 13 dorâul äs ?U§L N 3l proHluIuä., 
yZ. SHEILS 23 vî^628 2 3 2 0 srmlsss, SS odtzÎQS slsdsmul

(4.18)

O31S psnnids ÄS v 6^2.^31'63 SOS^isiSN-HLIoi» ?1 .

:s1 .^O^-Ul^I'SÄ 112 P0d?nh2.3lul VldSL 
OU 22l2^.IIld0.1'Q3 âS VL2?2.3dl?,3 (Z.I6) ^2. äs ^uuotzls

(4.19)

(2.11)' ? 1 (2.6) äsv1.v

-

<-<4

(4.2o)

(4.21)

Ou S0SS3?i Is§3dU2?L (^-.9) înd2?6 VÎdSLS yl OU (4.9*) PS psrdsL
LO 3 ^2?Oritiisi'sî, 131» QOQLi^ÎÂ îs

0 P6 ZO

ÄälOL

pe /^L 00

^--1 P6 ^0

0 PS ^T»0QdÎSI»3 p1»O^L1uIuL

o PS LO

(4.22)

^>^-0 PS LL 00
ps /^0

. s^ __ ^ po ^r-onkloi-s pi»o^Z.IuIu1

(4.2Z)
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^i§.4-.4- Oondihii I3 ILnIdL pendru ^uno^is .

4- .Z.Z I'ornulsi'SL Lu L'unodis 6.6 oursnd ounosoind podsnhis- 
1^1 vldss^i

vsdsrniLLres ni^eLrii ou nsdods prsLsndsdL Is 4-.Z.I osrs 
volun N3N6 de Q3l(2Ul în §67162231 Is§2d ds Pl»60l2is dsdsrwinLrii 
Arilor L'unotziilor g doriv^dslor lor in vs-
iLdsdea insdisdL s bordului äs ^u§L g profilului. In oașul 
osrs posdb n 3OQ6p d3vL os UNÎ^OIWL, <1sd6riLlQS2?63 liniilor 
o^rsnd SS I'SSS rsLOlvinâ nsi indii i'orMulsrss 2.4-.Z osrs äsdsr- 

iL L'uno^is . ^dunoi oonditziils Is limidL (4-.ll) psndru ^uno- 
; dsvin

O 96 00
2.^^c< ^)S HZ

1 -x^ PS Ü0 (4.24)
— Q PS LO

-x^) po ^ro^dLsr-s prolllulul

i.s ss ob^ins ^oloslnä (4.8) ?!. (2.8)

(^-25)
o I>s2olvsr-s IL31 opsrsblvL o LL äsdsiilllQsrss ooLsbSLdsl 

ps ^i-oQvi.si'S p2?o^i.lulu1. psndru oonäl^lils Ig IlwIdL (4.II).L«
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SS vd^lus soi'HuL Lodîlul SS sdrÄbÄbs 36§m6QduI

(4.26)

4.4 lutiS^^i'es sous-hlsl Iul Iisplsos pr»1u L^.L.§.
Vom lolo^i Lu lorinZ. säLmsusIvusIL yl VOM 276UUU-

^2 1s QO^ÄUSÄ SU 22l7S^LSO.
4.4 . lo^uln L?I 1^NO^Ü2 äs ouueud
LL 2?sIuL^ 6OU21Î2 (4.7) ou oouL1tz11l6 Is I1m1dL (4.II) 

SQU (4.24). ?M0>l2 'I- posds 11 QpT'oÄlmsdL §lOd2l PO prä.Q 
(Z.26). KpHoLnL usloLs Iul Oslsälu USLUIdä,^22^ ,

îî (^.27)

0 2n?S, lu^sZuslä- p^iu pLr-hl, ovuLuos Is

(^.28)
-i?

yl osrs LU (Z.26) 6.2vLns

(^.2Y)
->^. -'s'

2Q.7.OL sLsdsMSl ILuISI' (^ .Zv) Lu O22?S 006^2.0162^11 !)°r.^ sind âS^1 
âs

(4.Z0)

1sr deinisuH Hdsil?! 6.6

(^.zi)

v3oä Isosm ooum 0 ÄlS0I'6d1x',2l'S s Iu1 ^î. Lu sIsmSnds 11- 
rilLs , 1uuot:l2 POSdS 11 ÄPI'OXlMÄdä loosl P3?1u (Z.Z^). 
^uoosüLuä sImLI?.^' o^ ooIo Ls iu3l Lusluds obtzluem psuduu Hooses 
olSULud llui^ -O."

^^.<^cr..c1-Q (^.Z2)
-H

osrs IndsZi-stzL xrLn värtzL äL
</, î (4 .ZI)

^s'«-
Liu Lurs, eu (Z.ZS), ss vb^Lus

().Z9) Lu osi-s
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2 dsruieuil lldsrl

°" (^.Z6)

.^i>63 äs l3 lossl I3 Zlodsl so ^sse dod su ^o^mulsls (Z.^2),
(Z.^S) ?ä. (Z.^6), 

I'OIMUlNI'eÄ In podsn-hislul V2.ds2sl.
^rodlsms ssds iLenvIeL ou OSS äs l3 2.Z.I. Ls SZUQAS Is

-dei^ul lossl

2QD6

0^ (^.A8)
E

Dlss^s l7l.23r -23 (Î.O^SNluIuI
I^end^u äisoi's^l2Lr'e Zu L^osd sless dod slsmsnds Fluids I20- 

?3Hiedl'iST Unisys. In sonsssinhL vor I'I ^oloslds formulele äs Is

^-.6 Oslsulul sosIIoisn^IIoi« Onn
VOQ I'SNUN^Z IQ InÄs^snss LUpsniosrL SU yj. vom udllLss

?i.3dllsls nsspcsdiv « Oos^lslsntzll sLnd sssssyl
! «>7 .i:UlNL 5.N (Io (^1.-!-)) crlk yj. PONt.I'U l'OL'NlU-

'. '.3 In äs (^-.)ü)). Ou , odrssi-vLnä sä cä.D.-» äx.
I'ols^lnl (Z.6L) oveiielsntzll äsvln

(4.^o)

.' 2U (A.S5), (Z.LI) (Z.9v) Lri 22i>s ^osvL rolul Iul î lsr 
rolul Iul du 1 ,

^-1 -1
SS^S

psndi'U SSI'S 2lnd VÄiLdllb ^oiniulsls Ls I3 Z.6.I. Lvslusrss sos-
?l2ntzilor ss Isss vod su o IviMuIL 3QsIos§L luL (Z.97)
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1 4

.1- (^.^)
<."--1 ^-1 '

unäs yi sînd 6.2'^i âs (Z.98) nsspsodiv (Z.99).

. ? O 2'.'/: n In I l.6 I'NI 6N§. Öl' Iii) sni
4 .7.1 loi^ul^nss în lunodi^ 6.6 ounsnd
In lONnulÄNSÄ 6ndL lä 4.Z.Z dsiMsnii lidsni dstzi 6.6 

(4.ZL) sind nuli ps do^dL ii^ndisna e^dsnioZNL.s äomeniului msi 
pu^in ps InondisnL § nobilului ps osns (vssi (4.24) yi (4.2Z)) 
lolosinn (4.L)

ff Lv- ol (^.^-)
-'Q

Llsnsndsls linids liinn i20p§.ns.nsdnisS (vssi yi H8«?«7) ssds 
sLsvLnsdä. (^.lo?) u?s.6.s .iunsdiils c.s indenpolsns PS ^NONdisns 
sind ä2ds äs (Z.Io9). Ou ^.ossdSÄ dsuasnii libsni Ls^i äs (4.44) 
Äsvin sZ9l

^,^1^1,L_ (4.4^)" -»o '
SLU PS ILI'Z

î?-<1
osne IndsZnsds 6.2U

_. «d ' 4 - -2 vi
X . 2. 2.1 v^. -^>r. -î ^2.-^ ^1

4 .?.^ ^6^^12.1-62 uodQn^IZIuI vidsLsi
In î6in?.ul2 .'62 6.22 2 6.6 4.Z.?. singurii dsiMSni Iidsi«i N6- 

nuli sind ps P2nrs2 ^V 2 Inondisnsi ps esns si ss âsdsnminL ou 
sîudOnuI Iui (4.Z9) ?i (4.^1) 

fd
(4.49)

6 2N6 QU (Z.Io?) 5.'. (I.Io9) âevin 
«d

ff^ - > ' 4 c^, (^ . So)
' O

ff - 6^- vi
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X.

c2I>6 ÎQdSSI'Lde ä3U

^..ul QVLd^U ^1-1, ^2,- 0 Lüi? v^" - I ?1 ^-- >)^- o.

),. Lu i.'1'^2l

-2 2

(^-55)

4.S ^Z2Lbl3^S^^3^1^Qi^SÎ^^U^^^MISI^^Q0  ̂
liniau

?.ÄuLu VÄlsdUe QOusL6e2?2tzii1s cis Iu Z.O.

« O I) 6 " 77IÜ 1.2.1^ '7.0 6 272^ l?In1 6.6 V1 6 77, 6
. 5 . I I^O''77N?.^.7"2 Ln 17

/.U2lc^ 6) 0616 62 16, ^.9.1, 1.'olo2inä (^.S) , (z.z^) ,(z.66)
(5.76), ss od^in. oo^p^^^-dels v^dsL-.si. ps 1?1.sQ3i?s slsmsud Huld

<--^N/L < -^8 N! V' < (4.56)

-'T^AsV^-'' ^1 (^.57)

s csuvi'Lls 6.6 ^I'SUdo-^ 2ls el6I7L2^6loi' i-LOxisiVMSdrles LsvlQ

c^.ss) 

' '
"V" " î (^.59)

ÎI.S3 VidS2S^. ssks

(4.So)
I'ZIOI'dZdL Is Vid62Ä 6.S lÄ ä.Qdl'LI'S 6.3^2 6.6 (^-.9)

(^.61)
' 2 . ?0I72U 121.63 Lu ^odsrihi-?lul V^î7S26l.
â (^.^1), ^olosLuâ (Z.ZS), (S.L6) yL (z.76)^ SS odtzlL 

Qusuvsl6 Vl^^2oL PS ^2.0631.9 olQinonv ^Luld

BUPT
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(^.62)

(4.6Z)

(4.64)

(4.65)

osrs Lu osndrels ätz Zrsudsdo sls slemendslor finids dsvin

, Io I' 2 ' V7)' n'7? 7.'0 n (7-1 INO u '! l.11 do presiuni
82 0U^In2 ivodisd din deoremo luä. Lsrnoulli psndru miyon- 

2? e2 podSN^?IsI'I I Ir I ovo Iu i'I 2

(4.66)

S3U ^QVOI'dtîdâ 1,2 2- ? 
—__2.

(4.67)

â . II ^^r^^ün^i^or^d^^zrsnd^i^s^in^^^
5^1 0^^2odI(?I ol viden ei

N0.0Io vo Iodi Io ooo.o 11277211Ilo ds Is A.II.

^-.12 .^V2"-?Io do 00^(7ul
^ledodL 3 losd SpIio^dL unui profil ssrokidrodinsmio L2O- 

lsd 2^-12 dispui Lndre doi psrstzi ri§i2i plsni ?i psrslsli 
pondrn douä inoidonds - ^o oi ^^^ Osis os UIMS32L 63-
ls dsi 'i i's^olv^rOs OOMpIoxä a viIyeLi'Il pvdsQ^IsIs yl ^ÂI«L svolu- 
tzls 3 uuul Ilodld Lu Zu.vul LOSLtrul prvUI MO^ dispus ludrs doi 

2?l§l2l pl2Ul 5>?^. PLUSlQll Iu UVDZ.dOI'Ul dODSQÎU de 2QSII2L 
?or73ld63?Iud POI-OUII2I17I 3l vld62sl uniform.

-1- . 1^ . l Io-'O'?luI ds 3U.3ll2L
Ovusldoi'lud ooui'dL. pvolllulul uuldsrâ, domeniul de susII- 

2L Q lOSti oonsidei-Zl osl din
In I'espeoliv ^-.6 esds prsssndsdL disoi«sdl2si'6S

domeniului Ln elomen^e lini^s isopJnsmednios. ^no^nsmul ds dis- 
onediLÂNs s domsniului s .losti sstilel oonoepud inoid punodels no- 
dsle sâ lie msi mulio Ln sonopieneZ Inondiersi profilului. Lu 
rs2u ldn d Soo elooonîio fini do ( ^. -- 3oo) ?1 SS5 noduri ((^-- 385) 
din osrs 5o po IrondiorL profilului.

.12.L ^23li2sreL pro^rsmului ds osloul
?.22olvsre3 prodlsmei s fosd odi-inudL ou sZudorul pro§rs- 

mului Ln oodrul odruis su losd udilissds sudproCrsmsle r
BUPT
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cis x>s ^onblsrs prykllulul

BUPT



- S5 -

(1) OI30W^ (VS21 Z.12,2 (1) )
(11) 8I31M (V621 Z.I2.2 (11) )
(111) VIM^O 0ÄUS US3I12SÄ23.

1. dstiSumluSUSÄ v1dS2s1 Lu uoduulls us^Slsl
2. dsdEumlusuSS vidrelor Lu uOäuulls äs PS ^uou- 

dlsus puolllulul
z. äShSILllUSUSS PUSSlUUllOU In nodurile ÄS PS luou- 

tllSI-Ä puolllulul
(1V) (VS21 Z.I2.2 (1V) )
( V ) OOIMI^ V3US

1. sdLdllS^ds oouä1h111s 13 I1m1dL PS ^roudlbUS
6.0L6Ulu1u1

Iv^2^I^<ird6 UUMSUloO
lu re^oollv ^-.3 ssde pi?S2SQd3d elvipul tildroLliiS-

Llo In âo^(.n1^I 6.N <-rr^Il2ä oon^läsi'Qd, O0Qsd1du1d L1n I1n1ils äs 
SUI'SQ.d - 0ON.TV2Q^ ^1.I1n11lQ ÄS S§Sl pvdSQ^IsI sl V1VS261

.'.n 11§,^,9 6Zt:s ÄÄdL varls^ls v1d62s1 Lu luu-
§ul puo^llulul Lu Q22UI <x -- 182? Lu ^1§.4-.Io vsul-tzls pusslu-

^1§.^-.II OLnouI Ls v1dS26 PS luOUiilsus puoHluIul; 
— L7O
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4.IZ
77 77^ 7 --).^ e?.u â03i» 0 vslosrs medodo-. 

'^TiioL, sis I'LOI'C^ 771^57^6. 7)77 .77^77 ^c."0IvLreQ Ni^earii !Q Zurul
-?S'tzsIs1oi' â6 LX2.LI2» 17)67'226 l'^eU^L POIld2?U ^)OdSQ^1s1u1 vi—
-tz^sl âs L L'I UQi.^OIM I2Q0 LÄ 36 âe^LrdSLS Ls rss-
IIdQî:s^ lQ6X2.3d6Q^Z ssItruI'Tîl P77I^5?:.7 ÂiiSSri'hs crireulshisi

7U7?u1 pl'Ol'Ilului 1.1^0 7 h ^ 07^ 77! ,7' s)v7'^ND^2i. RSLvIVS^SS P^O—, 
7l7-!76i postre âadL âe 1?657^I3I'LL Ln eu (11.^1euldâ^1ls SS2MS- 
15.^^ îs ^-.z.z.

BUPT



^I30ö22k âlID I?LILIiLbM VL 1^0^!^
M OIirOOI.ü'I-lL

5*1 O-eususIL
^ss p^O^Mon; 5i'1 osdsuinLuM mlyouuss podsu^lsIL Lu ^ui'ul u- 

usL Is^LILI äs ods^sools dispuse psuLouLo Lu luuZu! uusl duepds Lu 
Lpodess ouuou^dsuLL oLiouIZtzLsL vLds2sL Lu Hurul odsdsoolulul.Ou 
spILos^Ls IZ vui'do^â^Lui o Lsdisl ds isiuLILs ds odsdsools o oousdL- 
duLs ustzssus ds puoiils Lî.euOâLQMLQS sxLblâ. I^suvuu sossds us^sls 
ouuos^dsuss oluouIs^isL ssds sodLvsIsudZ. ou ouuos^^suss uu§dLuuL- 
lou ds Lu^usus usspsodiv LsyLrs dLu domsuLu.vsdsiML-
ususs mL^oLuLL LussL.îL, suulo^ ou oslo do îs ^-.1, dsdsumLususs IL- 
uLLIou de ouusud, 2 ILuLLIou ds s§sl podsu-HLsl si vLds2sL, s oLu- 
pului ds vLvss^ .7,1 2 oLmpuIuL ds puosiuul.

5üO^.s.uLu'V ds OoudL^LI Iu IlmLtrâ
OoiiisuLuI ds 2uoIL^â ^noduls 2Qd^sI slss LuoLd si sä päs- 

dusLs s^sotrul ds usuLodLoldsvs si mL^oâuLL. Iu ooussoluhä el vs 
IL dsILuLd ds ^uouuLs2?sIs s dusL puolLIs LuvsoLustrs dLspuss îs 92- 
sul dLu 03US uuul V3 ^L Lu LudsuLouuI domsuLuIuL. OoudL^LLIs 
Is IL^LdL x>s ^uou^LsusIs Ls Lullus i'sspsodLv ^lux ss voi> puus Is 
d/2 ds luou^ul boi'du^LIoi' ds 3H20 ^sspsovLv ds osl si douduullou 
ds ^u§a sls vro^LIsIou ?L ^usduLsso ssvlsl loumulsds LuoLd sL ^Ls 
ssLZuusdä psuLodLoLkÄ^SÄ viL?oLuLL.

^.2.1 I'ouuuleuss Lu ^uuo-dLo. ds ouusud
vsdsiMLususs mL^oäuLL Lusssmuâ usLolvsrss uusL puodlsms 

I3 ILnLdL psui^uu sousYLQ (^.lo), ou luuohLs usouuosoudä , ps 
ds^s^lul ou osi?dL^Lî. sssutzL^Is ps luoudLsus domvnLu-
luL ?L SUWS

- osusdÄU^ x>s ^i'OudLsus puo-
ILIuIuL LudsuLor

< ps /^L, L( (5.1)

ov,LP,/^7 IN

?suLodLoL^2ds2 oLmpuIuL ds vLds2S Lmpuus psudru ^uuo-HLs

-s^ , /âv-c.El-o^^ (5'2)

(5.5)

Ou (>.2) ooudL^LLIs Ia IL^Ldâ (5.1) dsvLu sduuol Lu 032u1 uosduu
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o PS I

I>s dL

PS kDOUdlsrS prokllulul 
lut-srlor (5.^)

! ps/XDylI^!

PL
ps -XL, ^1

II 23I°6 LVLPOQSQdS 16 Ö.UP 3 LII8 1—3 3 Vl tlSLSj. älH SMSQ^S (?L
i^Qt-lsrs äs Indi-srs/XL ) ?1 3V3l (ps LroQt:j.sr3 äs Ls?1.rs^^)

-)X, (S.5)

IQ ^j.iuj.d'i. 1?UUQtzlQ

S.2.2 li'onuI^i'eÄ oodentzlslul vldSLsl.
OeQi^eLi?11 LcisesmuL 2?b2Olvsi«ss unși prodlsms 
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Is IlmldL Neumann pendln ecruaHIa (2.II) eu ^unehlsl nsounosouds.
pe âomsniul -^- eu ounâltzll. la IImIdL als vs ^rondlsrs äoms-
nîulul ?I anume

^)^-O PS m KnOndlers p^oikllulul 
In^eNlOT?

Od (^.S)

^-.L.vâ^î os/XO ?1

In OÄ-?e Lm ^c-IOÄl'd VO^^oLIoI^Ä^OÄ QllLOUluZ. äs V2.d62S, Q6 ImvUQS 
pentru â62?Iv2d6ls Iul

( 5.7)

psudl-u O22Ul HOS^I'U oonLI^IIIs 12 IlriluL (^.6) sind

Ooriäl^il 13 IlrnIdÄ PLUV^U L'une^Is
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!
pe r ^î ^2?ONdi62?S p2?O^î1u1u1

în^enîon

i ?sOdtzj./X2
p.L^LM
vs ^0 yj.

osns ssds d^ti iod ds (Z.S).

z.z ^273^22703 în lîO2??I3. Ldîlsl SNS î ONL lä
S ,Z , I ?O27DU l3N Z3 în ivNOpIO NO OUNSNK
6u 3OPIMOS2?03 ds V327î3dîlî O„1L) yî ds ^unetzîs

>T'(5.9)

.Io) 5^1 (2.Z) devin (^.7) 2?S2PSOÖIV (^-.6) eu Is6LdU2?s învrs vîds- 
-1

^--LîN^î. (5.Io)

I' 7-.'?î.n.--IlL eoQpcrisribs sis vj.ks20lc>Q po pâi-^llo rsspsoklv
ondîsneî

-v^, -! (5.11)

(

Ia Iu.12j.KL (^.^i-) äsvin

pe
PS

î 0 PS ^2?ondîs2?2 p27Oii.Iu1u1

PS ^0 yj. PU
PS ,--.j. m
PO od

O PS 12
PS

PS L^onkisrs Ai-oLlIuIul

w'-X>L' t 2 PS /XS
lî

->2.^(-' PS uu
PO Hi. I

2.(0 PS Od -,i LU

j.Qksr1.or (9.I2) /

lndsrlor (5.15)
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Osnäl-Hll 1^ Ilml^L psndi?u kuncrhls

In (^.1^) nsLpso^lv (^„IZ) LD lolosld psnlOälslds^SÄ eln- 
pulul âs vldSLS âsls âs 2?slâvllls OLOlosZs Iul (S.^) ?l (S.z) 

^<î >1^ (5.14)

(5.15)

^endnu Lolu^lonsnss pnvdlsmsl ^LüLns âs âshS^lnsd Ln (S.IZ) SON- 
s^AndsIs d yl d yl âs 2 Lârnl^s 0 v^nlstzlS 3 Iul PS PZ^- 
^lls yl 1^ Ale Ii'OAdlsi'el. OollLdsn^sIs d.* ^l d?" 2 6 âs^Si-- 
wlnl âln Qonâl^llle olnewntiloe âs ln^i'si's 2?63psQdlv âs ls^Irs ps 
pL^ils ^Xd rsLpso^lv sls Ii'Onvlei'Sl. ?sn^ru prselLsres ?uns- 
^lsl 2L vs lolssl un pr>ossâeu liiSi'Âdlv. 3s QSudL o vsnlS-
-tzls lni^lslă O Iul p6 p^i'llls /XH yl 1^ psndnu sare pi?o-
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Dsol no t; M ou prllllÄ Idsro-tzls
5102. 30lutzl2 VZ ä2 H2. VZIorils lul 06 6>v i< C» . ^dUQol
(5.1^) eenäl^IIlQ lÄ p-SNöru ItiSr^-tzlÄ 2-s vor PS /XD y1.

>1^) Ivo' ,
âu -<^c.-îc'

(5.16)

(5.17)

odlv Idsrs^Io.

(5.131

(5.19)

I- Io^iÄ (I.I>) u^'2^1 01.2(1 36 ooro^vo 
ol^LO. 63^0 Ol'IolOQl

proosâsul Idsrsdlv^Ln

^/27 ./2.- e.v' 1^, l<2d

Im - 7^, I^"7/2." !e?
(5.2o)

Z2 I'or^ulÄroZ Î2 o0 dontzizlul vilo'LSI
Ou sodimdLrsL Le vsrindilL (Z.I6) ^1 âs ^UQOhIs
<^*--Lî'l'<^' (5.21)

II) (2.0) äovln (^.lo) r2550S0^Iv (H-.2I) ou IsZLdurs Lridrs vl 
2 äs^ (7.Io) 7.I Äoc.1<.(7l. oo^oonsrds oonsdÄQds (9.II) . Oonäl^II 
'2 (I-.LI) O2V'I^

.7! .I'o Pi'o1'12ulul
Irilioi'Ioi'

k>sCvyj./^D (5.22)
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os yL 8 rs 0270^1 lulul
' i.ndorä.02?
j (..2.)

Ln 031'S 30 72^NS77 ->777./7oL^Ld23 LZĂpuIuL äs Videos äsdL Ä7
c>- ^,x^) ( 5.24),

1^. 1^712.(7^ p<?Ql72?U 1?UNe^1tl

I>Q Icr II ^^7'7. (,^.I'') 5)2 17,0.1 LâtzUAâ O oonäl^ls pendr'U
(sId:7-2^. m3v^l7^2 7.1^1^!' esvs sZ.Q§uIS2?ä); äs sxsLpIu
< - '-7

I^7I>2^I77.0 ?î 0 ^-1^ pvb n prscrlLLdT ^vloslnâ U2.
pineLLsu Z.uTi'Ädlv e-.n^IoZ 22I0I Is Z.Z.1. Lis însă x>od
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Lsdsi^lrisde lmsäl^d 2?6^oIvÄdä prodlsms în . vlL
<>) .os od^lrio

-^1 0-0 7 " ^'v

o (Z.26)

.4 D? 6 -33lri3I'03 N7lo0 d^Il 31 71 "I.L.?.
Vom dolosi do- m-3^3i'03 2^ doi^iä sLlmMslonslL. ^Mdru Ls-

o.l^Zi'ss inl^oL^ll 53. ^u^ul .I-O^slsl Ls pi'vl'lls rLuLQ vslsblls dvü- 
oonL^LeuLdi^Ie Ls Iz 4.4 ; 4.S ; 4.6 ; 4.7 ; 4-.6 yl 4.II. VsQdi?u 
rulul do^7no-.ulIO3 Ildo^l , 5.3 ^oi^.uloi'ss Ln podsn^lslul vlds- 

35^1- dl I4oudo oîdov3 o^6ol2O_I'5. 'loi^.o^^ll Ildsi»l 5^ sind Ls-^I
..^^) 53 0 s)0 5'.7.'o^d5')7.o -"o: o07707^ lud Lo ON '1 (1 el voi? QVOÄ doi'-

ldl . O3l. o
(r.) ?2 yL l>n ; ^--O ,^-2.--^

(5-27)

(^o 2S 0D sL 1

s v' ^2-1 
?,

(1.0) pv /70; ,^L^0

(5.23)

(5.29)

(IV) -.7>^ ; 0,-1 j m^o

(5.5o)

5.5 Dedsr^lQsrss oliouolul Ls vl ds^.s
Loialii vs^odlls eo^odLoi'S^liIo Ls I2 4.9 eu äsossdli's âosr 
Lod ^.61 5.Q 4.9I , o von. âsdlul pi'ln i'Qpoi'dsi's Is ^^sâl-

(5--I)
A.6 I>-3oln'.oulul âs o30.2117rid 
6s 00^130 S33lo^ Iul 4.Io

(5.52)
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LAU NQVONdQd In "

(5.ZS)

SÄI-L tzot: (^..S7). - .
z. 7 1)6^7.^. 7.71717' 771 oinoul^dioi ^.j Q oosiloI6Qdului äs PONd^N-

- -
Z.7.I - d '7l??7 1^ ''. I 0 71?0 u ^loj z
OinouisZlZ in Zu2?ul pnoHilului âs eondun (> SS^S

(Z.Z4)
-'N s-^ V

O202. oodsndiolL adunor, t ssds âsdL âs âs^Iscr-HIs ou-

nsnduiui onin

7. ZI' oLcioNSÄ äs ononiuno Ind NT o^onds ?i SV3l

>p^_ >>^I ^^'') (5.Z6)

IndnoluoinL Tioäin voodoi-I^IL L vid622lON PNlN

-r >d- -) (7.)7)

(5.ZL) äS"L.rrs, LolvLLQä (7.75) ?L (S-Z7)

-<v., <1-°" snv
(5.Z2)

In 10217 i säiQTQsionoli^ udiII21.no. (z,2o) ?i

- (S.Z9)

NS^Ul^L, OU (Z.Io)

c) â v.^ ( o)
-07

io?!.7?^inâ 30UL 'X- .7! äo (5.ZI) ?i (z.z^) oinouls-tzis äevins

vVx^ (S.42)

27 220 20 dlV

—- , -1 , "I "I
7--i7 ' !

'7

00 s ZI ' "' Z' >

<: '0.27 ..u 00 71 ' (7.7

2'.4?)

C.--4)

(I2vi7io (ou SOII'.II
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)L^ V r. r. ) 2- (5.^-5)

(Z.^A) 22 OOLSI-VZ. eL. osv.ö^u O L^Ieetzis LsdL, elrsuls^l.3 LsplQ 
1.31.3^ Ls OZZUl I>stzsls1

^-.'/ DL^S2?5L.I71 . -^tivlu'l Lo 0O2?dSQ^ä

Ls QO^lUQS k^ 3 I-ioLILuIol QSUP^Ä pro L'j. Iu lul LLspUS,
rOS2 S^^.-S

o s S017O 077 so 1s

-7<lL262 e^.

(S^6)

(S.^7)

(5-^S)

^)S 9 2 LUOOI'^UI IuL .

I71 osLi-ol 17.'1.72 7^7'11 900(:ri^i3ls LritiioQ yl sxlsdä O 1s-

Ol 27'7I^S

(5.^9)

(5-So)

(5.51)
Le porcLntzä ^7^ vLî5 2 âsLLuLd x>i?j.Q

^.-' ,, ci
' X (5.52)

<7 (5.55)

(5.55'

7e 1 so 1 d 1 . 2§;ds ^Lonis osritii'u sosHeioridul äs ^oi'dSQ'hä äst:s.

BUPT



- S7 -

BUPT



o

BUPT



Solods 3 fosü splioodr unei regele äs Profils ssrodidrodi- 
nnmioe nriQls äs iurdinn oonsiiduids. clin Profile lis^OL V^-lo ou ur- 
LLdoril HÄZ?LQstz-51 O'_ - 0,75 ' s^i - 75O ; pr, - 5<)0 . - S^o.
In OSlS OS UrrSQ^O. SS'2 O.ÄdZ. r620lV2rSQ OOILpleXL 3 IkiyOÄril POdSN- 
visls ?.L fÄrL ovolupi- 2 MU2. lionid In Zurul rebelei Msn-tzionsde 
oonsiderlnd ur^ilorul domeniu äs nneli2n^folosind forivulsres Lu .

>,d,I Dom'".'N iu I de Qun^/'r 
(.Nro'ioordi.u oc-.m.-pr :>7. oll l ul ni unilur'I, donioniul d^, 5 :

2 UouU 0 055 0id^I'U i, O'd dir iipd^p. In fi^.f).^ ssds pro.^'l: du i 2 dlr'- 
OrsUi^OrSÄ doro77d. 0'ü u i 5.57 ÄlLN!-2N.t;L finide iLopsrSMedrioe. pro^rsnul. 
Ls disorsi'iLLre s Lo?rriului F. Lost; asdfel oonoepud Inoldipunodsls 
nodele sä Hs msi n^sronso In Apropiere3 profilului indsrior(vs2i 

15^.1), iu uouu'ioi nuüfol 7^0 slowsQdo finite ( ^ -- ?^o) ^i 
n_oLuri ( (^ - <2'^,?.) 65.'.5 ss.^s ^>o ps froQdisi-Z profilului invsrior.

.L.pr^rs.?7'^lu Ls 02Ioul
I^s^olvsi-SÄ vrodlsr: si 2 foLÜ od^iuudL ou sZudorul pro§r2nu- 

lui In Oc?,<l2?r.l OÄi'uis QU fos^ uviliLQds sudpro§r3Ls1o
(i) OIL(^I (vs7.i ^.155^ (i) )
(li) (vs:-I (II) )
(III) VI'I^?/I o.-.rs 15'02

I, Lol 7^?Ii2Q.7?s'7 vlls'oslor In nodurile rstzslsi
I, do Is7^i.n3rsÄ vilsoislor In nodurile -de ps/fron^is- 

rQ profilului 
doli rrlno.rsu presiunilor In nodurile de ps fron- 
i o 0 2 p ro fi Iu lui 

ool'uir-I oiroulQ^isi
5orloulul sudorii de presiune

(iv ) OE d (o-rri Z.I2.2 (iv ) )
( v ) (XvI')II5' (v^i d.Id.Z (V) )
( ) icod-pp" oor:

c-. d olo- . oosiioioniul de poriun^ä

In fi§.p.O s .nö proo.ondois liniile de ourend eonsdsn^ 
In domeniul de Qnn5i'i oonoidorr^i. In fi^.^.7 ssde dudä veris-his 
viiosei V In lunpui profilului isr In fiZ.p.S vsrie^iQ presiunii 

In 1un§ul profilr.Iui.
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0.6 Vidors 06 I'nvndlsi'Q Filmului

0o1u.I o'.I 7^110 106 20.10

In O2ool nl7O2I'I1 xodon.llols 9I2N6 ?1 ^Ll?L svolu^ls s ULU^ 
d Inoonpi'ssldll In 7U22I 7'261 notzols de vro^lls sxlsls psrSLsdrll 
7 20 II 31 notzslol (In lonioL 2d1r?.0N^l0QÄlÜ.) r ol2?oul3^z.2 , OÄ- 
0 Ls vnosl^ns ?I ooollolon^ol do OON^ÄN^L sind Ie§s^1 
-5.0I 71 d??loo1:l2 OOl'ON^InIul PIN.Q koiMUlslS

1 7 ^1) 7I (^^571). In lodol^l 06 onrnco^Ä sind dstzl oowpsrsdlv
-.' 0 2 2- " , In 1.1 lolos .1.-.11. O5.ic.'o1on1 on o^olo^ul oLmpulul äs VldSLS 

2N --5l unii, do l 1 d- ! N.?nn1) 7-1 , dsd si'mlQQds ou sZu-

! .d?/'r7^7O//'L// /-^/7^.' j!^! 7<?o^o//'o

<?,4./VN o,«c7Ls

</L? /7/^ !-
!i 
,, <7. 7/, .0<7
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^Lo>*2 0 777s ^7 L. : pusuLuuL po -florid2.0.173 pr-e^LluIuL

Iu iL^»S»o 077-7 Ä?"' es7U3uudLv eLupul äs prssLuul ps ^2?0Q- 
d7 7'U P7"S7'7 Ls L77'. (7' yL P272.Q 3lds usdeds' dSOQsdL-

0 7 -1 "^,77^7. ^1/'^ -' 777 Luss?. ^0 2.^?.2LsQduI äs poudSQ^L- dsdSQUl-

7'1' 7'7 L. <' ? SS LuouLL^us pQ07Lllu1ul.

5.9 u'7 L '77' -.7-!^ L L77 L 7 10.'? äs 2.^3! podeutzLsl sl vLdS^sL

I?QQUU 1^276 e Ls I-3 >«^«2 POÄdS ^olesLdL QUU32. Lu S32Ul Lu 

2 3279 pcdsutzLs.Iul '"-O L- '/L'ic/sL O §uuvtzLs uuL^OruL PS âousuîul 
<1s LU2IL2L QOU?L'LS7S7 . ^023,2^3 SL:dS soLLvZlsud QU 0 uL^osrs ^LuL 
sLuQulÄ^Ls Lu 'ÎU27U?- 7 <Lk7QL ^).Z.Z pOLds ^5L ^o los LdL UUU32.
Lu S32Ul P31?t/LQU.L^2.' 776-tzsIs^.OI? do VI'Ol'LIs SS QU US3IL26Ä2L ds- 

11cLLLs.
^L^dsu^Q oLu^-.ÜLs^LsL L.Q ^U2?ul pus^LIslOQ es eeupUQ 27SYS3U7 

7^)L?uLL.?Ln'. vLc77^^L .2 3 ^5.0 O luue^Ls uuIdLLeuL, ssldul sL 

5LLud deeusL eL^c,uLu ..-L.-7 - L udues podsu^LsIuI evuplsx Is LLoi'-
U2 uuL77s77wL d277-SQLuI uL.?>eL2?LL Li-2duLs dusQL^OQUSd LudQ-UQ sLupIu 

e su -7'.
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üs PS front: iero profilului..Oompars
i7li slre Vovrodloo yl bxpsrlmsndsls

7,' L/e/L7 ^/./L7(7^c'//L'L7'

—
6V !> ! / ) - -! .- 7^"/ /i.

E p'V.'p? - L? 7 ',.
- /1.

e.7L?^ j -?. 5'<7?^ s.
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9«9.1 Domeniul de snsli^L. Oondiîii îs limidä
Domeniul dv QN2lli^ü osie ioi ovi din fix.9*^ (rvspvoiiv

. prsoiiosi o iüiviurä in lungul SÄLMONdUlul
inir-un domeniu simplu oonex«^ Dvieâi

!LLrsÄ tzoben^L^ viisLei insesmnL rSLOlvsrss unei probleme ls 
limitzL mixds pentru eoustzis (^.ll), ou iuno-his neounosoudL! , pe 
domsrilul - simplu oonsx ou urmLiosrels oondi^ii ls limids

. --O pe ^)I yi frondisrs profilului
..... > inierior

7 psl^.^^.ov.ep. (5.59)
yi.

p« ^c, U6yj.L^

krssupuuInL auoosoudL kunehls (^) , äsvl oLwvuI äs vlbsLs , 
. Luao^lLIs C*i) rsspsLt-lv <^> ( X^) ?s Kront-j-srs ss Lsdsr-
wlQâ iQtzälsl: är.Q

(5.6o)

V L ( >.61)

1sr ys X0 ssldul kuashLsl sr-ds si-rvulstzls sälcL

(S.62)

/Impunind -- o in punodul H, oondihiils 1s limiträ (9.99)
dsvin ps ls^C -'7

7 ^-- o

7
^Vr^-^>>r.ââX2.

It-l

>^e

^)L 

^e.
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UQâS

(5.64)

(5.65)

5.9.2 ^rsdsrss in formă sâimorislonĂlL
Ou sokiwdsrss âs v^risdilZ. (5.16) ?i âs funo^is (5.21) s- 

ou3^1s (2.II) âsvins (^ .2o) Isi' oonâihii.ls I2 IImIdL (5.65) âsvin, 
folosinâ forms (5.4o)

^--O pe ?i frondisrs profilului
indsrior

* ?s IU 
-O

ps 0 D

- PS î' (A.66)

Ss ^iiâror

l»

b«

^Or)^ ps 6!"

?S

Iu. looul oonâi-tziilor îs limită (5.66) pod fi folosids yi 
vsrisrids in LSusul oâ ps unsls pLr^i sls froribisrsi sxdsriosrs s 
âo2SQiului âs SQ2II2L pod fi impuss oonâitzii 1s limidä usdursls. 
Lsdfsl âin lsALdurs (2.6) pod fi âodsrmiriods âsrivsdsls Lormsls

s-I.pu (5.67)

7°^ (5.66)

DsoL sv folossso numsi ooriâichii lu limida nsdursls, msdrioss sis- 
dSLUlui Zlobâl ssds siu^ulärL. vin uoosd modiv indr-un punod (âs 
s^sQplu in I^! ) ss pune o oonâi^is 1^ limidă ssen^islL, âs sxsm-
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Osleulul numsrls în sossds vsrîsnds ssds însâ mal^voillpll— 
esd äsosrsos äsnlvsdsls normuls äs x>s ^nondlsnä Indroâua hsrnisvl 
ILdsrî rlsnulî.

5*9.5 Iîs2uldsbs nunsrlvs
Llsdoäs s ^osd sAlîcsdL Loslsîs?î rs^tzsls prsLsndsbL Is S.L 

0lLL77sdl2Q^!)L âoiasii1.u1uî s ^osd ^âouds dod în slsmsnds Lltiids 1.20

I'1^.5 .Io OLmpuI L1âi«oâlQ3iLl.o
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psrsmsdrioo os irr LiZ.Z.S ou dsosodiros oL ps ss§mondul spor 
ä^uL rinduri.ÜQul superior yi unul inferior (Lin simplu oonoxiisdo^ 
domsuiului ds srrs1i2L) . ^u ro2uldsd ssd^el 7^-0 slomsuds ^irrids 
( L -- 7^0) yi S29 noduri ( L -- 629), diu osrs So po Lrondiors pro^' 
silului iQ^srior. ?Mdru reLolvsros prodlsmsi in proArsmul priQoi— 
02I prs2SQtrsd Is 5.2.2, s ^vLd introdusa 0 uouL sudrudinL
?^LRLLN<7 osrs rssIi2ss2L dlLorsdi2srss modi^iosdL dsdorida dudlLri^!
oäurilor ps ssMSLdul . In ^i§.5.Io ssds prs2SQdsd oLmpuI dl-7 
roäiQSDio sl luQZuI ssMsridului so odsoivL sslbul

oovsQ-yisIuIui
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117 äM. VL ?RO§iI-L R^vlä-^XILI)L

b«1
In oondinusrsn oonsiäsrs^iilor äs 1s Z.1 ns propänen sL 

äsvsrDinÄL mi^osrsÄ Ln Zurul unsi rstzsls âs proiLIs rsâisl-sxisls 
L^SLSdL pe o supr^^n^Z. äs oursnd prssupusL âs rsvolu-tzls^iinâ ou- 
noseudL oiroulshis vids^si Ln Zurul prolilslor ssu sodivchlsnd oon- 
äi^iils oinemsdios äs Inders rsspsodiv äs isyirs. ^nsIoZ ou osls 
âs Is Z.1 sosssds LnssKDNÄ âsdsrminsrss liniilor âs oursnd, s li­
niilor äs SLsl podsntzisl Ll vidsLsi (sndsls ourbs oonsiäsrsds Son- 
Vinods Ln suprsls-tzs äs revolutis supord) yi s oLinpului äs vidsrs 
yi prs^iuni Ln dononLul mi^surii âs ps ouprn1?sdn âs nsvolu^i^.

6.2 IrsnZ^oiînrso sonLouL n rs^slsi rsâisl-sxisls 
lrsdsrss âir-odL 3 prodlsmsi ps suprsistzs äs rsvölu^is Ln- 

dLrüpinL âiliouldâ-tzi sxdrsn äs msri (msosnios ^luiäslor Ludr-un sps- 
^1v. riswÄnrünn diäiinsnLionsl) . Vin sossd modiv suprslstzsls äs ovrsnd 
(osrs sind nsäoLi^ so rsprs^indä oonloria PS un pAsn, ou
pLsdrsrss §ro3i^ii vZriadils 3 sdrsdolui âs Iluiâ âlndrs^âouL su- 
prs^stzs âs oursnd inLinid vsoins.

6.2.1 SiLdsüiol snsoisl âs ooorâonsds.LIsdrios sps^ioloi> 
3L oonsiâsrLu o sso-hions sxislL prin 20ns psIsdskZ. 3 tiNSi 

vurd)0Ls?in1 rnäisl-nxisls.
> ^In sisdem nn^vrnl äs ooordonsds posds Ii indroäus ou 

sondorul nrmLdosrslo? drsi In^ilii âs suprslshs-slloj , ^l42^ , s.1^^ , 
1l6d>,dl77Z, sl7Q)

(i) Z^ - Z2p ?2^stzs äs revolutis ordo§on3ls PS suprslstzsls 
âs onrsnd

(ii) S-) - OS'^ipl3N6 Q^isls
(iii) - s^pi'si'stzs äs oorsnd äs rsvolotzis
3^ posds li ^äs s^Smplu,L0prn^stzs äs s§3l podsntziäl sl vi- 

dSLsi psndrn miyosrsÄ 37ri2l-2imsdrioL Ln rodorul nspslsdsd. ?
FixLnä oriCinss O 3 siZdsmului âs ooorâonsds, ouDdsls âs 

ooordonsds sLnd âsds äs

^i sie rsprs2indä
(i) 0urd3 c^, - âupL neriäisnul suprskstzsi äs our^srs 3^ 

onrs oonhins punedul 0
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, LiK.6.I 3istrsir>u1 LpssiQl ds ooordonsbs

(ii) Ourds - dupLs sacrul de i?32L N,«, (os convins ps 
su planul nsri^sl pe sxs 0^7.

(üi) 0U2?ds - dupa msi-ldiLnul suprs^s^si o^dOCOnsls p^; 
^UPIV^ShS ds. LUI'SNd ?i sars eon^ins PUQSdul 0

3s observa SL ds cOOidonZds ssds ordOSOQsl yt
-l introduse

<z,.^ cs.ü>

2rr.ds sLrid ^s<r^02?LL ds L08i"ä. ^sQdi>u o dlsdSQ-hL sIsmsQdsrL cll>^ 
dlrsohls ooorÄOQSds ^sedoi'ä.l. ds sosrä sLüd âs-l ds

ä^--^ 6.^ (6.Z)

udlL.nlsi'ÄS îndleslul LnsellmL^d sL riu ss ^Qvs sumsrs dupL sl.
Lis LSUM UQ puQ2d ds PS supi^lZhQ ds eursQd ds msridisQ SHS 

(dsei QS^s sOQ^iris L) . Lsrid2?u Lu luriZUl lui
-VHQ evident

(5.4)

^dru äupL
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--(6.5) 

?SLbru c^ LupL o- ,

-ä6.<?7(6.6)

ÜAäo äl5ktzND''.:Q (ä^^ ) 61n k r* s Louck sup.vstv.'tzs (1^ OU2'<»P^

vsslN.. I^vloo)

-1 ^(6.7)

Deol psn.hi'rr OMS^Q Ls PS LU^2?s^stzs äs sursQd SS yOQhlQS 
Ä^3 , ?.isd2?iss ssds, SOI?.0OQSH^S Ludlu sovsi'IsQds

' î i,î,-E, L«M

Isr sosUsIeQ^II Ls -20Q6ÄlriQS Sind LshI Ls

0

! 1

LssL 7^ , sind äl^sri-tzl

j,

Lsoü. c^.—)i,
. . <6.9)

LSU (^ - >1«

L3u ^-s>-c, ;

äsoL

-6LsnstzZIIs ml^sLiLI podsrchLsIs ps suprs^sHch
^1s simțul c.s vä.ds2s Lp§.tzä.sl, Lu oompvQSQds sondz?sv2i'L.'sQ-

Ls Ls s^smplu . Nl^säi'ss I'1-i.riL iLvsors, ssustzls Ls'oondlLiul- 
dsds LL

^c"O (6. io)

( Lj, .7?^PI'S7.1.Q^:;. <1'^.7'1. vu 1'0.2 o OV01 1 2N L, 2.) sdlsä

-^4-sI'H^O (6. II)
^q«.

'2rss!rr.L Is oomponai^'^ ^Is vlds^sl ?rä.Q

- (6.12)

yl LolOsiriä (6.9) eous-tzls (6.II) ss ss^Is ps Isi?8
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_ ssds ds^ 1s suprLl^tzs äs our§srs --O yi LolosInL 
,L.L) seUL^is (6.1Z) Levins

; -o < s. »>

.'^LI^j.2 VS rvisosrsg spstzlälL S9. iis podsn^lslö osrs 

(e.n
, 7-u ki-sairrä 1s LLWLQSnbe ^12ÎLS xrln (6.12) yi ^o1oslQ<i (6.2) yi
-.9) >

1 1 V 1 - (6.16)

.^ulîaâ s Z-3 oomporsQdL H^ioL s 1uî rod ^ ( ^ <1, -- ? in
.16)) SS vdtziQS '

(6.17)

LU (6.L) LsvlQO

^.w)

1Î.VL

^r)L-^ V (6.19)

6.2. Z l2?ÄQS^OHH3i?eÄ vori^v^s s ^s-hslSi 2?säl2l-sx1sls 
^6Qd2?u L VsloriL'iOS SvUÄ^Lils (6.14) yi (6.19) sst^s udilL

.. i'/dsi'Ss äo V2i.1<id11ä,^11v) , ^14?^, 

^1^-1 ^-L >ä^'

l^r. <6.2o)

. ' 2'2 7?S3li^S3^L o dl'LQLlOIlHÄl'S ZZomsinlv3. Ä suprs^shsl. Ls ourSQd 
I_7I»-UQ Lomsuiu plLQ Qwuld xl3QUl iM3§1.Q6. (6.2v) SDSdsi.OL axsls

. I yi O2 (Ls versori. YI E.^ ) LL.Q ^1snu1 ImsZiLS, os oorsspuuL 
^rtzslor 0^ 0^ Ls ps suprsis^a Ls oursub, sind ordosonsls»

vsoÄ N ssds numÄrul pro^11s1or os oompuri rs-^ssus rsLisl- 
pssul rvtzslsi liniors Liri p1sriu1 iias^ins osds

î- (6.21)
<I<-Ll QÜ (6.2o) L0NL!^I7V1 PLLUI clin ärspkul 1u1. . Lvril-Oä

(L.2o) sub toi-mü ä1^<?r<,-n-l3lL yi foloslnL (6.^) yi (6.5) sa
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^>2 ' o^^X'^q/-
'(6.22)

äsei (6.2o) ssds o drMLiorDsrs loosl OOniOrLZ., iilnLoZ. s^ds bl- 
ZeLdivZ ^1 OOnssrvZ r^pvrdul sreslor sIsDSLdsrs yj. esrs ^SS112SS2Z 
hrsnskorDsrss Lj.isrsnhj.sdl IZ 2 rshslsl rsLiaI-sxj.sIs âs As SUADS- 
ishs äs crursnd 3^ rndr-o rshs8 IL.nj.22?Z. LZ.N plsnul j.L2§Lnä 012.^ 
lunshis ÄLlZ äs (6.6), Osrs rsprs2j.ndZ ij.2j.cr in iyLWZ sLL.-
msn2j.ON2lL §r037.i,nS2 ^drsdulrrj. äs ilulä äindrs LouZ suprsLshs Ls 
sursnt- inilnld vssLns, 3s päsdrsÄ2Z prin (6.2o) Lar LsviAso iuns- 
his

6.2. ^- ^s^Zdur^ äindrs sLmpul äs vj.dS2s äin plsnül ins^j.-
no Q'7 Os1 äs PS LU^rLishs äs crursnd

In vLrhut;s2 i^OuNlrrj. OZ (6.2o) ssds 0 drsnsiorLs^e cronior- 
DZ rs2U^dä prOprL.sdZHL.Is

( 1) 6.sbL.duI slsi/isndsr prLn 3scrhL.unL.Is sIsmsQdsrs^QorMsIs
I2 sxsle q' rssOSOdiv ssvs sOsIs^L.

"i ^>,^<>»1^ rs.2Ä

Ls unäs^ crr (6.^) ?L. (6,2o), rs^uIdZ

(6.2H

(L.L.) OL.rcruI<?h1^ slenisndZrZ. ps srcrs slsmsndsrs psxslsls 
Oü irondurlls rshsls ssds 8Oss2^1

^-Xz. (6.25)

äs unäs, cru (6.Z) (6,2o) rs2UldZ

^2."? "" ^0 (6.26)

LLn(6.2^) ?L. (6.26) rs2n1dZ QOSSQ^L. Ie§ZdurZ yj. Lndrs moäulsis 
VhhS2SlOr

(S.27)

UQäs ssds Ills^inss ^2ieL g vldsLsj. Ls PS suprsks^s äs eurslld.

6 .2.5 Lcrushls luL. 8dO^ss psndru iunshj.2 äs oursüd In p1s- 
nul Li^Ä^Lns '

I'olOsLnä rn SOU8HL.3 (6.1^-) ps (6.2^.), (6.26) ?L.I(6.2o)
SS . vdhj.2.6 SUSO'23j.V

(S.2K)
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(6.Z0)

1 LW 7r- >l. ( ) ( LL.N 7t. -- Tr. ( <^ ) yl (6.So))

- (6.ZI)

s.! - I^v inci 0 L din ( 6.ZI)

. . (e.ZS)

' ^ndnul sdin§ di souatzisi

(6.ZZ)

0 di^snsn^islü dodslä, so po?.ds indroäuos ^uno^is äs oursud 
onin

ct.^ - - ^1) (6.--,-)

'..in 22N6 NSLUlVL OlnpUl ÄS vidS2S

,(6.Z5)
.! .

.17. Lsvdul sL QOQLtrMd sLnd Ilrill. äs oursQd ln plsnu!l iLSZl.-

-2, gLIeL

(6.ZS)
20 (6.2^-), (6.26) (6.2o)

c^c;-- ^'. -<) (6 -Z7)

2U (L.^) ?1 (S.^)

^')' o (6.ZS)

.'S7.1 liniilor' äs 2u^LNd dln plönul iüis§ins Is oorsspULÄ inZsodiv 
'.7nii äs eur'sni: sio mi^o^rii ^i^ios âs ps supnsistzs äs eursird.

?r»ooLârnâ ünslog ou eou^^i^ (6.19) ss odtzins sussssiv

(6.ZS)
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InAoeuinL ZeuO. (6,Z^) In (6.^-1) SS obtzlris seus^Ls 
^rü iMe-hiL äs eursn'7 5.n pisnui imsZins

.-O lS.^2)

-1 -1r
-0 i>s.^A /

sLIoL.^IIo^, '^72)
^-^^/4^-0

6 .2.S LeuÄ^Ls Lui Zhokss psntrru pedsn-bislul vLvs^^l Inâ 

planul iQL^ino
Äe u 2 iL ( 6, I) x> s77Di tis, In p isnuI ivrs§ ins, in dre^UO sr's's 

podsnI-iLiuiui ni vids^ei prin (2 .6) . InieeuinL (2 .6)^,<In (H.A1) 
5iiy ir'i okv^os poniru podsn-hlslul vldy^sl ^Hn

sälcL ,-^I7Sj ,
^/i ^/1 ^O !<6.^S)

6 .Z vvDSNÎuI â6 2N2I2.23. âlp piscul LLL^ÎQS. OonäK-hLL Is

Dcilloii't ul L^! OH2IÎ22 äe P6 LUprs^L^s äs oU2?sQd 7§s
/.')>) s 1^-2 ?.r2.o?I sä x>rl2dxs'2s s^sodul äs p62?1oälQHdÄds.^
o . Irr eonLOQLn^!^. sl . vs ^1 äo^LnL V

o Ä-.dvtzl p.r'ol'llo Irivoclrrsdo (sriQlo§ <ru esIs Ls Is LI^v^s 
I« v^sul v x-6 esr?eu1 pQ2?Ql6l Li Lr?Oirî7uiuL rotzSls1, LLQ Mrs Mui 
VL Isderior äOLSkiuiul. OonLL^Liis is^ iimidL vs ^OQAsrsich 
Ls inLiux rsL^sediv ^iw< sis Lomsniuiui Ls ps. supraLLtzs-^s euKMd 

vor II. pu2s iL 1/^ Ls Ii-O^dui dorLuriior Ls sdse rssp60i<1^ Ls;osi 

Ls Iu§L sie proiiisior.
l?riri (6.2e) Lomeniui Ls ps suprslL^s Ls eurentz ^xSes.lQ-- 

^se^iv In Lomsniui Ls 3NLli2L Lin xisnUl iursgins. Li ss^s dot^Ls 

lor^L Lin 11^.5.i eu Lsessh^rss 6L
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. 'ol sxs î-s sosre â2vâ Ls prins rslstzis âln (6.2o)
,?v2 ^/2 ) iâr LupK axa 2-s SS OOQservL în sâsvsrads Msrims
' 0?.r 5;-'Zmeurul /^d

. .82nIruoonLI.YI.Ll6 Is IIwLd'I LLn pionul Lmsßlno rLuLn vsîsbjK. 
o oonoläsrsHLils^Ls îs 9-2.1 r^.opsolLv 9-2.2 ssu 9.2.1 pentrru soU9^ 
>-(6.4-'r) rsopsolLv (6.46) ou unoIL i^oLLL'lQL^ os vor ii prS2SN-^f 
ol 2 îs 6.4.

' 5.4 IroIsroo în ^ornL ?LLnenaI în plsnuî Lms^lns
Lini VLlodlIo oonoILori-^LIIs Ls Is S.Z.1 r5 sp so KLv 9.9.2, 

ooILso'Lls în pionul L^sZLno, în 02rs î yL <2. sînd ssooisls ?ror(4 
^ui roy 6 IoI ou '.'inii Io 3.7? o io OrOOlO'l.rL

sî5 leiauiuL Ls ooorLonsds 0^^.^ îs
) o.In (6.24) ro^uîdL

(6î47)

ce.4S)

- -2 esds ââtiL Ls (Z.I29) ä.2.7? i?3?o2?h2dL îs vîtzsLS âîn or1§1nss) 
OI'SLSQKSdZ. Ls! ÄUS. ?.63UldL 3i7UN0î Lil ^O2?mL Sâîlll6QSl.0Q3lL

( Luv L <^

î N022IVL

7.- Lin. 0ON321^/21'63 Ledldulul âinli's âonL LUv2?sIstzs âs oursQd

2 .^)1^ . (6.9o)

>;.6) 2 6 01'1 IO 6

^,->.,0'^ (6.51)

:..- (L.^-9) L^v^.i.-s
- ^7^"- 1 -'

-îs moâî^îoL ve 0OnLL-y1.1.î6 îs Ilmldä (9.12) rsspsodlv (9.22) 
'. (9.29). (6.9^) ?1- (6.99) 2o odxoi-vL oZ. oonäl-YIHs 1s 11mî-
- ^9.19) nosod1.iiidsl6.

6 .9 Indo-ii^iss oous^l-ol. înl 81o'.'o3 In pîsnul Ims^lnv prin

Von io Io ol dod di-Qlsros în ^orniL 3cI1.nisQs1vQs1ä ?1 vom rs- 
. olo. îs QoIsrsQ ou 2§der1.2o.
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î?.i .IUNe6i2 âe 0U2?6Ld

,LL i?Lluiüi- eo^sdlo (7.^'4) ou ooricH^îHs Is IZ.mZ.dD vi'oLdQ- 
d<ids L.^-. ?UQ0tz''. 2 pod do â Zpi'MÎDSdK §1obs1 pe ^o^sulpl

Z.uiddîno pvîn (Z^?6), ^plioîncl medoââ luDosled^ 
LSLuI^L;^;, 1.59)

> a.< - O (5 ..ßz)

0Q770 îndop 00du 0.271^ P027^l OOTldUOO IZ

âo <e.M> 
^s'

L^LS e3 (^.2o) â:vLns 

f s
o.</^âs>- c(,() -w.' dl<^.Q-ct-^-o (6.55)

säLeL sîsds^ul (Z.Ao) ÎL esrs eosHelsn^ll. D<^ sLiid âstzl
ÜS

0^-^vd, <^.0. (6.56)

1^27 d(ri7DonZ.2. IZ.doi'l 6.0 '
O30Ä 1'Â0O1 '10um o 61.?07?od 1^2270 s Iul Lri sloî^î:^- kî- 

krlîro , 1?urio!,) 1 <1 po^do d'Z. op.i?O7(LmLldü loosl p7?1n (^6^) ./
^r'oooâluL OlDdluT? o o Io de iul Luciii de od^lnem pSOdi'uâ'leo^L'e

LlQld

«LE--O (6.H)

, ) .
03)76 ^ndsg2?2dL P^Z.Q PLrhi. âL

v,5?- < cx;, (6.M)
'-^

6. l u o 6. ?? o, ou ( ? - 6> > ) - ' 7- o d d I ri e

cd,: d, dl/dd< c^§1 (s.5y)

32ÎLZ sIsdoDUl (A.A9) ÎL 08LS

V d dl ^-kl/l ^-0. (6 .Lo)

î
t, Z^DSQÎi li.dsDÎ sLiid äsHj. âs (4-.Z?) .

2^SSS3?S8 âs îs âvcsl 18 §IodsI ss ksss dod eu LspLuIsIs 
(5.^2), O.'-'.), (5.^5) -7î (Z.^S).

BUPT



2.^.^ oolor^-bislul V 2 ^ooei

?i>odIoo!Ä eoie uoTooooe ILe^dioZ. ou oes Le Is (6.ZI) (s^srs 
ou 207.02 2oI ii./7 2!7) . Le od^iioe pSQdrU eods^is (6.46)

. ' 77ul (^.^1) 5.. 027/0 ooe/io ierbii Z^nb Lstzi Ls
s" 1 »

^°-v( 2P>/^Q - >2< (6.LI)
' Ä

doi-oio^ii Iid?7?I Le (4.Z.I) (ou în loo Le yi io. I00 Ls
" Hi oo.eoso'^k.v I2 si'-7^ul Io o. ol (4 .Z7) io osrs

Lsi^i 2 7 (1.59). Ilioo^uee Le Io looul Io §Iod2l SS ^sos dot^ 
(Z.^5) li (5 .46).

6 . >. 5 I)22o 0 212 o7'- 2 Lonen,lului. Lin. o loriul imagine
7?L'Q^I'U cliLO^ori.OO^O 2U iO2o niese (iod slLM6ndsH.QÎ.ds l2O-â 

lo-.cooio6.1'7 00172001.11(2! V0.O 11 I'olosi^o ^oi'viulsls âs Is ).Z.

6.z.^ o o Io u I'UI 0 o 6120 1 S2h I lo.T?
V 017 .oom^L Io 177107'200.?. LUOOoloLI'â ou V0L ud^^

7-2, V2ol3di.lolo ?7 , . OOS2ioionhj.i pSQvru ^OIMUI^SS W

(00^1 Io (-5'.5/)) --- (oc?^! 1.0 (6.^9)) âilsrL âosi' prlri ssvmuL
Io. :^'.i oolul tio .^1 IoIIo2 . Ou , odssi^Lnâ oä

^,. <-!-< Hi ioloiriril (Z.Ob) oool'ioio-^ii âsvln

' li . . s -1, 2'
(6.6Z)

-- X - I p nrrr'u L'or'-'lulLrss Ln ?i X - -I psudru kormulsrss Hk. 
. 7 olo>oii7.î (9.6^) > O-.59) Hi 0.9?) se od^ine msi äspsi'ds

0.^.. -â-—'7 ' --^-X (6.64)
- i Oi
>- i--

NN 'l ^-/1^ ! 7' /-1' (6.65)

77.U2UI 6.^,^ esde o.sd Le o lo^uIL similsi-L oü (Z.92)

(6.66)

BUPT



... 87 -

i ' - lV , />

' r<f^s ' - i^, 2,

L «^> 1

(c>. (V,')

"' ât'.i

__, 77> f^> "<.

H^7>1 O N?. ' - ^1

l'onLulÄlS (Z.L'?) -v-2. (Z.8L). ?.ÄnL?2s 6.6 osloulsd LaQdoAuI «
5.^' 7_tz6 2^)7'O>l1.m<A2?62 VOlîNOMlsI^

O(I s6SLdsLi

(Z.6L)
1 i l

)L . "- ' u "

^Le

-- î - (6.7Ä

^'>-^^>1 î '^-î-
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1. . .1 I.'o -1.

1 s , 
0^^ -> (6.7A)

' - " ..7^ -1

. "_7U 0 21'0 VQOidlls loooul-ils äs Iu 5.6.1.
2V2lU2l'2Ä 006^ LS ^20S dvV SU 0 ^02?MUlL SNsioSFs

'--.17) ' .

. '0 , ^c "2 .-irr!.' -! i î r^<>b 6'! 0.96) 1'ÜLPoQtzl.V (Z.99).
ko

6.1 .'^ 6 --Ion Ini I '-QO on '1.10.0 II o 2 1'1
o?ool. n 5.-1 v2 iS-I K62HQUII Ildsi'L sLud Lu1i^?sqk^.

oi'^uI:o-2 IO 1^'Isi'oooII '00 91'1 Lluv äÄ-YI äs (4.55) SU L02MSlch,. 
..öoloos (, (5.^6)x (7 »^'2) (5.5o) pos^SudSbs Is 5.4.

6.6 7'0nloioeo SOO/uluiäo vldoLo Lu plQQUl IlliSKlris
.,6.^.1 o o oou 13002 2 2 12' OS 112Ö2 SUU 2NI
Lu SU. SSl2 62 I- 'l-.YI ^losluä (6.55),/O.ZS), (5.66)..
(6 .--6) kvi (5'.66) 22 02 )Iri SOil.oouS'UlSlS vLlSLsl. PS FIseLOS 

/ ?,-I-'r-I^.

. ) ^V/Lo
(6.7P .

- î T!Ä.L^<> O

(S.76)

?- coo 0^27 <
7.2 S27il.vol2 6-3 f;.7?dOi3 2O cüls sIon-eu^Sloi' Ilulds iLSpsrsiLSdrl-

' - ' -- (6.77)

(6.78)
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'^7^^ (Io (<'i.6o) N2ULnporbÄdä. Ls vlI!v^Ä W1

l.o..in^2?onoz ds (
6.6.2 1 I'oin -)^ Ui olul vids2 oi I-
..?nodlsnn, OLK - ldonüion OU O62 ds "I2 ^..9,2. /^s H'^ÜLNe?NSlS-

2 vi^sooi sind doüs ds (^-.52) nesp^vivi
--(^-'.'L^ in oonruilo ds ^nsudols ds (^.6^) ^sspsOviv (M.69)^

.. 6.7 ^oî;oMin ?vs2 oiMolui ds pnssiuni. in olsnulvi^onin^ 
/7../ . 7: U7. "n o I -o..0.0.?. iînN^ine .iiind podsnUiQlo, sin^i odsv^-l^- 

000.71-O05 ^7?.? ? '? Io S.L dosi ?i ^onnvlsls (Z.Z2)

6,2 I)o "'7.7^-'->?077. o oi77ou?niioi in planul ins^ins
Oi^iUlZ^iO ?'I oi<2nul in. ^ONLS ssds â^L ds'

niuoune? ii- olonul i^o^ins iiind poden^islâ Lutr^K QOLN^>-
. nSQsII-. Vi '5s26lor? 7'^ «di SVSÄ lS^Ldunils

' -- 77 2_ :(S.V)

_ -77^- .v o v . -u . -
—- -" 6 — (o.6o)

undo I I.L?2 07721 OS iese O^doZonsI ,diL.

7/17.0.217'?^ âo 22.0 71^2 0 ?^ O ?.LQ0l Î.I7Â57 7.2S. vin (tz .79) (6 .âV) SS !od-

77.0O t-oO . 0' 5^--ou i

?^7770'-7?^0 ^s-3y^
5 .9 700170007 00071 oo"Uldodoloo âiQ plSQUl Î2IZ^iQS7ÂS 2.U- 

vooT^^ 721-0^
LV026 Loüooo Ö17217O 721^02002 îrr olsnul. ims§in6 ooî-^ 2'^71 

-^.7'0'0>^'r 0'2 O0 75uli.'7n.-1? o o 0' OU7)OO.72Y2 6.S OUr76^d resuldiirâ vK^O3pF2

diLooâiOSDio
.o'..0 0 0?OV7 00 .-71' .7'7 07.71 ol22.ul iQLZÎQS Ie O vr?S SP U-V.L, O Mi 0777 

. 'OU (6-96? (6.Z-? -7 7 7'7.'/. linii Ls OUOSNd do VS LUO^IL^^.
o00-7000 d.e oovol.uii 7 001 liniils do S§Äl oodSQ^IsI si î^d2si Öio 

uIonul L^ä^InS Ä7U-. o._oc^onolo 00 liniiIs de outend ?i oPm (6-^o) 

2^03 o ds s§sl xoiisQ^isI â vivchOüi
di'20 .onin (6.2o) in 0U3?ds >b dS OUi?6nd oDdoZon^Is r>S li-

niilo ds omeni:6 ui els linii ds s§sl poden^isl vitr^oui 

7'ioios 2 ni^oLnii iioioo le os ouo.oLis^L ds oursnd ds nâolu^Ls.
lipind, u- -nun, .. 7. oni.nIrrsQ O s sisdsnului ds epoi-donoie 

6'?""'^ - '/l 7. 7?on ^ul noiolsi os menidisnul OS oâ-dins ^doo-
' -)>

du?, ne Ln§L ol unui moi'il, in Lisdsnul ds OOOnnonovs d^suonslo- 
^e.oidions, osi'OUni vQnslsls), onin ^b.^o)
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ooicn-l âo eels ävuL
II.0.IL 6.0 pod^ri-disl si vLdvLe^)
Î7.c^i770. 7)0^00 podH §äsZ.ds ^onas.^r

Io. ZdUQOl eis piZ.n
OOPI'Ä^OlLL 6.6 QUI'SQd äs reVOlUhlHj»

1'71 66 vLd^o

vij'o^ 00 0Ins iNdäisd koloslQä
7 0 0lii72 v1'7O2bi ^ÎLîes s Dl^eLKL

- (6.82)

(6.8Z) 

(6.84)

5-). LL?oar-2s Ls x>s 2U?I-3^3^Kl

- oulll. ÎQ lungul UQSj. 11.111.1. Ls eu^

(6.35)

(5.8^-)

(6.86)

- (6.87)

^4->> (6.88)

I !'? i',^1 ?2 OUI>LQd
SS scopuri rs^ssua.rs-

(6.8d)

-. Ls sc sssi's^s^L os sorsspunäs
0 Li x>.sc_L.IuIui Lin plsnul Iws- 
, Ls PS sns^s^Ä^L ssds
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(6.9o)

1.32? posds n. pusL sud ^OIM3

/S.SD

uuäs sLud oompousudsls eoudrsvsrlsuds sls vsrsorulul dsu-
C«rid Is . Ou so -sdss (6.82) Lsvlus

OslouILuä soum eu (6.9o), (6.6) ?l (6.2o) rsLUldL

(6.99)

I'olosluä soum (6.82) ?l (6.95) în- (6.9^) SS od^lus

(6.9^)

Fusios, ou (6.8^i) SS obelus ?l

(6.95) 
" ^o.

säloL olroulstzls Lu Zurul pro^llslor ssds sesssyl sdLd ps suprs- 
^3^3 äs oursud oLd yl Lu pisuul lvisZlus.

6.9 *5 Rspordsrss psrsmsdrllor pro^llulul äs ps suprs^ks^L 
13 loxoLrOMZ.

VLLud Lu osls prsosäsuds eâ d^us^orElrss (6.2o) ssds 
oou^oriLL. ^0S3St)3 ^306 es eO3I»cl3 VUO^LluIuL älu pl3UUl 1.L3Z1.U6 
sL di>S30s. PS supi^shs äs QU2?6ud äs uSVOlu-tzls Lud2?-o loxcxIroLL 
uuls dsdsrmLusdL Ls dsuLuuLIs Ls sd3O ^sspsedLv Ls sls pro- 
mulul. Lsds udLI 2duuo1 os oLmpurLIs os Ls^lusso psrsmstrrLI dl- 
LroLLuÄinLoL 3l pro^lluIuL Ls ps suprs^s-hL sä ^Ls ropro2sudsds Lu 
luu^ul sossvsl ourd 3 lo^OLroms uodsda O'l'o. - -

6.Io Lxsmpl^ Ls osIoul
LlevoLs s 3pllo3t;ä uusL rs-tzsls rsL1.s1-S2e1.s1s Ls dur- 

dluL ^rsuols odhluudä prlu Lslormsrss uusl rstzsls sxlsls 
6^-Io äs durdluL äupL rs^uls

. ' ' (6.96)

( ulLsursi: äs ls insrLälsuul plsuulul sxlsl es oouhlus doräul 
äs 5US-L Isr ,^b2l ^l§.9.2) ps wsrlälsuul - o,Z sl eLmpuIul 
LLäroäLusmLo äedsriiiLusd Is Z.I2 yL pOLL^Lousda prlu L^-- o,2?Z 
?i r* - ».Zs. ,
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Vvformsres (6.96) s ocQSsrvsd ?zO yj. » o,7Z in
ârspdvl dorLurilor âs sdso. In esis os urmssLL ssds LsdL rsrolvsrss 
oomplsxL s miyoLril podsu^isle yi färä svolu^is s UQui fluiL iQoom- 
prssidil Ln ^urul rs^slsi âs profils rsLisl-sxisls, svimL oirouls- 
^is Lst^L, msQhioQsds msi insiQds, oomudinL prodlsms Lu plSQUl ims- 
§ins ?i spoi drsQspUQiQL rsLUl^sdels ps suprsfs-hs äs oursQd Ls rs- 
volu^is. ä rsLuldsd in plSQUl imsgiQS 0 rshss sxislL Ls durbinä ou 
osrsLsbrll o,75 , st""'-- 75^. tzäs»)«," «.«
sdrsdul âs fluiL Ls Zrosims vsrisdilL.

In fiZ.6.2 ssds prs2sQdsdL o imsZiQs sproximsdivL s profi­
lului rs^slsi rsLisl-Axisls Ls. ps suprsfs-hs äs oursud äs rsvolutzis, 
^xs O 1o ssds loxoâroms âssfLyursdL ps plsm isr oooräonsdsls O 2.,.^ , 
äupL Qormslsls 1s loxoâromL. ImsClnss lui ssds äosr sproximsdivL 
lliQäoL fl8.6.2 ns âL o imĂZliis sprosps äs rsslidsds s s^osimil pro- 
lllului ?i nu ?i s ourburii lui.

s/

Ai75

^,/L- c?,? Ä75 //-

-i7,c?5

^18.6.2 0 ImsZiQs sproximsdivL s profilului Ls PS 
suprsfshs Ls oursQd Ls rsvolutzis./^xs O 1o 
sst)s iQ lungul loxoäromsi isr 0'2.^ LupL 
Qormslsls 1s loxoäroms.

In Ii§.6.Z ssvs prs26Qdsd profilul äiQ fiZ.6.2 (Ls ps vuprs- 
fstzs Ls oursQd) Lsformsd priQ (6.^o) iQ plsnul ims^ins. äxsi O'Väin 
clasul ims^ius (oosrâs profilului) Li oorsspunäs priQ (6.2o) loxo- 
^roQS ps suprsfs^s Ls oursnd yi osrs Lssfäyursdä ps plsQ s Lsd sxs 
O' <> .

IQ fi^.6.^ ssds LsdL o imSZiQs oompsrsdivü. s oslor LouL pro- 
.ils'sLuss ls oosrLL UQitrsrL.

BUPT
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^l§.6.Z Ls^ormsd prin (6.2o) Ln planul
lmsZlns

Oompsi'S-hls Ludrs Osls äouL pinklls sâuss 
1s eOSrâs unlds2?ä

S.lO.I vomsnlul 6.8 SQSll2Z. Lin pIsQuI lmsxlns
vOmsuluI â.6 SQSll2L esds Osl âln ^l§.6.5 ps OSDS s-s s- 

^sOdusd âlLOI'6dl2Sr' s PI'S26QdsdL Is 6.5A. Iu. psudss âs ^jos s ^8- 
6.5 63^6 âsdL V3i-ls^l2 îuriO-tzlsl ) (os âL Lu ^OIMÄ rslsdlv
Zi'OsiiüSÄ svrsdului âs Huj.â) âupL sxs 1-s OS OO^sspunds QOiMSlsl 
Is bondul âs st^SO si rehelsl.

6.IO.2 irssIi2Âi»6S pi'O^i'SiiiuIul âs esleul
Iîs2Olvsi'6s prOdlsmsi. s ^Osd Od-tzlQUdL OU sZudoruI pr»O8rs- 

mulul LLILSRO2 Lu osä^ul Osi-uls sü ^vsd udlll2sds sudp^O^rsrnsIs
(l) DILORE (vs2l Z.1?.2 (1) )
(îl) 3IS2M (vs2l Z.I2.2 (ll) )
(lll) VIMM (vs2l 5.6.2 (lll) )
(lV) OKM (vs2l 5.12.2 (lv) )
(V ) OOMlIU (vs2l ^-.12.2 (V) )

BUPT
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Vj-SQ^S dlLsrss dOM6Ql.u1u1. din planul ImâAlQs.Oroslmss 
i-sIsd^vL s Ldi-sduluL ds kluld.
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(vi) (V621 5.9.5)
( V 11) OO^??0R 6327 S

I. o3loul6Ä2Ä SOs^lelendul âs porvsnhL Ln plânul 
1lH3§1N6

(Vili) 63276 27631126323

I. âomsniulul âs ps sup273is^s âs oursnd

âs 276VOlutz1s Ln plsnul lLS§1N6

L;. 3p2?oxIm327S3 nwLsrleL s 27613^11102? âs drsesns

(IX) 63276 63l6Ul6323

I. ^uno^ls âs §27O3lD6 2 sdrsdulul âs Luiâ 

â62?1v3^3
( X ) M31» 63276 2762112632 2

I. tr273N3PUN62763 I1n111O27 âs 6U2?SNd â1n pl3NUl 1^3- 
L^lns ps nupnnln^s âs eunsnd âs 27vvolu^1s

2. ^7273N3PUN62763 11n11l02? âs 6§s1 podsn^lsl 3l vi- 

d62 6l â1n plenul 1m3§1ns P6 sup 27313^3 âs 6U- 

5?6Nd âs 27SV6lUh1s

Zî ^.3l6Ulul â1sO276d si pun6d6lo2? 1oxoâ2?oms1 

ibisului slipului âs v1dS26 ps ^27ONt;l62?3 P27O- 

/?11ulu1 âs P6 3UP2?3^3-Hs âs 6U2?snd Ln lungul 

i.OXOânomsl .

A. t'.slsulul sLmpulul âs P2?ss1un1 ps ^2?ond1s2?3 
P276^11ulu1 âs ps 3^273^3-^3 âs 6U2?SNd Ln lungul 
1vXOâ2?0MS1

3.1 o. z 1^6 2u ^et?s num di. os
In I'1â5»6.b .»Lnl- p27O2sril3ds Ilnllls âs 0U2?snd Ln planul 

1m2§1n6 Ln âsmsnlul âs 3N3I12 3. 1327 Ln ^lZ.6.7 oLlllpuI d1â27oâ1n3m1o 
si I^1?oL27l1 Ln plsnul lD3§1ns (0OILPU3 âin liniile âs 6U27SNd 

60N3d3nd ?1 linlils âs 6§3l pOdsn-tzl3l sl vids26l - eonsdsnv 

In lUNZUl 36§msndvlni W L6 Ods627VL ssl^ul podsn-tzislului .

In ^1Z.6.3 (Ld6 â3t;L V327i3^i3 vids2si "V Ln lungul P27OH 

lului âin plsnul 1m3§1ns 132? Ln ^1§.6.9 vsnis-tzis P2765iunii Ln 

lunZul P27vl11ului. In^ndslul âin I1§.6.3 ssds âsdâ 6ompS27S^1v 
V3lO327S3 Qi276ul3tzl6i d6O27Sdl6L (Osleulsdä QU (5.^5)) ?1
P2?1n ^.1^.1?. (âsd627MiN3dL P2?1n 1n1sg2?32763 eLmpUlul âs vidS2S.

In 11§.6.lO ssds â3î^L V327ls^1s Vid62Sl II2I6S ps I270N- 

dl6273 P270l11ului âs P6 3UP27Sl3h3 âs 6U276Nd âs 276Volutzis Ln lungul 
1oxoâ27oi26l 1327 Ln "IZ.6.II V32?l3tzi3 P2?63lun11 PS ^270nk 16273 
p27O^ilului âs ps 3UP273l3^3.
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äs QUi-sQd Lu plsnul Imsglna
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I<'i^.6.7 6îi?.vul kj.âi>oâlQsiii1<: Lu piscul 1ms§ins
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2i§.6.3 OiDpul äs vZv62s ps fronkiers profilului Lu 
plnnul ILSZENS

>i^.3.9 Oiwpul âe presiuni pe frondiers profilului
in plQnul im3§ine

BUPT
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^I§.6.Iv O^npul âs vlds2s ps I'i'oridlsi's pi'o^IIu- 
l!. 1 äs ps suprs^stzs âs crui'snd Lu luciul 
Ic xocli'OinsL.

BUPT
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51^.6.11 OiDpul âe presiuni PS frondiers profilului 
âs pe suprsfetzs âe eurend Ln lungul loxoâroLsi

BUPT



O/WIIOIâ 7

1^ âMI. Rä^LI)OR VL ?R0^II)L 

IM2I^ OII

7.1 ksusrslidsdi

Ou splioo^ii Is mi^osrss ^luidslor prin rodosrsls durdo- 
ms^iuilor rsdisl Q^iols, US propuusm soum sL dsdsrmiuäm 0S2Ul osl 
msi iieusrsi didimsusiousl sl sossdsi miyoäri ?i SQUM6 miyosrss 
iluidslor Lu ^jurul ue^elsloi' de prolils rsdisl-sxisls modiis prs- 
Lupuuiud ouuosoudo ( sviZ^is rsoliLsdä ds rstzssus ds Profils SSU- 

sodivslsud, ooudi^i:'Is oiusmsdios ds Is iudrsrs, rsspsodiv ieyius. 

Russus ds pi«oLiIs ^sdlsI-s^isIL, 3?S2Sdâ ps suprsLshs ds oursud 

ds i'svoluhis ou I'i'Oi dul us^slsi Lu Iuu§ul uuui osro p2i.slsl,ssds 

Ludi.-o mi^osi's ds 2?< tr^^Is ds^ori^L vidsLsi uuZdluIsi's ^0 s rodo­

sului.

7.2 Ui?o3rss rsIsdivL rodstziousIL ps suprs^shs ds oursud 

^is 2OU3 rodorului uusi durdius ^rsuois oimpul didrodius- 

mio ?i - oousdLud uu msridisu ZI suprs^sdsi ds our^srs ps osrs 
ssds s?s23dâ o rs-he^ rodisI-s^cisIL ds durdius (vs2i ^i§.6.1) osre 
Ls rodende ou vids20 uu^diulsrâ l^) ,

I''i§.7.1 ^'o^sQuo rsdisI-oixisIL
BUPT
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vaeZ vsds vldsLS sd^oludu, V11-S2S rsIsdlvL PS supr«- 
' ^.2 äs Lvrlälsu ) , j.2r v1dS2S psrllsrloü OOrSSPUULL-
^c -i's vsodorulul vlt^e2L uuZkluIsrL s rodorulul Oä , IsFÄdurs äludr« 
-- ssds äsdL âs

^--î-l-'T ' (7.1)

n ipoderiâ LL ml^Lsnss Qbsoludü ssds podsn^lslâ, âln (7.1) SS od^l-

-d 'N-vî^-O .

7>su, LU

7^6^. O- — 2. o)

-4- 2.0) —Q
(7.5)

7.'^os äux>L 3X3 (vs2l kj.F.7.1) äL in Oomponsnds kl2l.Lv

(7.4)

LoiüvLQSQksls k1.2l.LS sie lui roi: î sind âsds âs

(7.5)

2 uuäs rs2uIdA oompousuds
, . -», ) ^»^ri

i^) 

5-3 (
1

I ?1 - 2 Lu 7.5)
U7

1 1

-

) (7.6)
2^

2^6 sLnd eompvQSQdsIs ^ä.2iO6 sie VldS26l rslsdlvs î .
OQs^i:« ^j.2leL ssvs âa^L äs produsul soslar älndrs (x) yl. 
uuäs esds Qormslo Is msrläisnul X -- ( ^) (vssL

. Dar

02-- (7.7)

-'/r
m - (7.S)

osrs äsvlus
-Vr.

(7.9)
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RsLuiks. sduuoi äirr (7-^) ou (7.6) ?i (7.9)

-t- 2.6) ^-0
(7.Io)

?1 esrs, eu (6.8) äsvlns

- n )l°^- ---------—

. - ^/2.
î^6) --O

(7.11)

LÄU

<)
c^

r -^r
^2.^^, 6) -O

(7.1S)

sâlea

i c. -1 » -> -1 f
^1-^- -^^^4-0 (7.1Z)

unâs
- Vr.

(7.1^)

7. A Lou3-di3 liis^sn-hisiL pentuu ^uno-HLs âs ourerid în vls- 
nul illisa îr^6

-?I?III (6.2o) I>6^63U2 I«3âi3l-3Xl3lÂ âs PS suprs^s-tzs âs ou- 
I'SIld dl'SOS îndl'-O I»(tz62 Iinl-SI'L 121 planul lD3§j.QS. ^Q2lo§ ou osie 
âs is 6.2.S, folosii ci Ln sous/tzÎ3 (7.IA) P6 (6.^), (6.26) ?1 
(6.2o) se obține, Zr3lo§ Iui (6.^-v)

(7-^)

Iri 021'2 âo^î^o, Oi'iri (^), ^uuo^is âs 'Xi .

luii'Oo.lloinâ ^uno-hiZ äs oun?oud p2?in (6.)^-) yi iulo- 
oui.^cl (6.^^) in (7.^) Ls ok^ius sous^iu (Liisrsn^isl^ psnt.i'u iur'.o 
-^is äs OU27SQV Iu pic uul im2^iris

s- !/, - "O (7.16)

7' -» -1 >2,
-v (7.17)-

BUPT
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177

(7.16)

7.^ însvsnss în ^onmä sdimsnsionsIL. OondiHii Is limidL în 
vlsnul ims^ins

Ou sodimdsnss ds vsnisdilL (Z.I6) yi ds ^uno^is r

(7.19)

^SI-S 255^2 Isdimss nodonului, (Z, dsdidul pnin nodon Isi» numä— 
. <!»- />si^is sous^is (7.^) dnsov în

s-o

03NS

(7.21)

u r - ^ (^ ) pâ (-^), (6.2o) ?1 (Z.16) yi
u ^2-<L^ (7.22)

_-7.2u1 äs vids2s ^i. ssds äsd äs (^-.8)

-7--»

Ie^4duns

,(7.24)

b^Lduns dîn^ns sneul 7^ (Ln Iun§ul luî ^dsel în Iun§ul msnldlü- 
^luî) ?î ssds dsdL ds

V Vr.
^>-N ' - (7,25)

di-sesnss ds Is Is pnîn xnîns nsls^îs s Iul (6.2o).
^sn^nu 2Ond1^ll.l6 Is limidä din plsnul îDS§ins nÂnîn vs- 

^.ils OONsidons^iils ds Is 6.) yi 6.4-.

7.5 Inds^nsnss ssus-hiei diisnsnhisls psndnu ^unotzis ds ou- 
nsnd în plsnul ii7.s§ins pnin ^.1^.1'.

Vom i'olosi dod dnsvsnes în ^onmZ. sdimsnsionslä yi vom nv- 
^^73 Is nodsnss ou 3sdsi'iso.

§3 nsIuLm sous^is (7.^o) ou oondihiils Is IlmidL ds Is 
ouse însL psndnu vids2s nsisdivL . ^uno-tzis posds ^i 

^-noximsdL Zlodsl x>s domeniul ^2. din plsnul ims§ins pnin (Z.26). 
.'.ioînd msdods Iui Oslenkin nsLUIdä
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-v (7.26)

ss^s Inds^rsdä prin psi'tzl svriduss 1s

(7*27)
^(X^ c^?-Q

?1. SSI»S, SU (Z.2L) dsvlQS

f (7.23)

-Is-»
säj.LÄ sl3bsmul Ilnlsi

(7-29)
Lu esrs oosLIel-SQ^Ij. D<<^ suid âs^l âs (6.H6) Isr dsrmsull. ILdsrl 
Ls

(7 zo)

sdlsÄ 
r— s—

(7.ZI)
Lu esrs sîri^ Ls^Z. äs (4-.ZI) Lsr äs

(7.Z2)

^?6 UQ slsmsn ^luLd n diu plüQUi 1MS§lQS ^UQS-Is 
pvsds n spi'vxlDsds '.ossi prin (Z.ZS). ?rvosârQâ slmllsr <ru esls 
Ls insl iQslQds od-tzîQkM psQdru ^Iscrsrs slsmsud kluld

-tL.î-0 k^-»>
- 

^3.7': indsZrs^L pi»1n ! ds 

c^D. ^/1 -

-o

di.Q 0SI7S, SU (Z.Z!?), se obelus 

^/'< -^05- 

" s f ^Q*- (7.Z5)
^e.
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slsdsmul Iluls?

(7.Z6)

'- ssrs eosLIsIsa-lr sLad Ls^j. Ls (6.60) Lsr dsimsvLI. ILdsrI äs

' (7.Z7)
^7«.

V (Isel 
kc-^  ̂ (^-^

. .! Ls^l Ls (^-.Z6) Isr äs

-j (7-ZN

^-LSI-SS Ls IL loosl Is Zlodsl SS VS ^sos dod ou ^ormolsls (Z.^2), 
(Z-^S) (Z.^6).

r^r,^7.6 Osloulul dsiMSQlIor« Ildsrl
I^sQdru dsvsr'iLZ.HÄi'ss dsiMSQä.Ioi' Ildsrl vom folosi äln Lou 

^.")5) ou (Z.71). Ss odtzlQs

1A (7.^o)

. 2srs Q-n sLud Ls^l âs (Z.6S), Ls (Z.69) vu (Z.7o) Lsr -^>
2r (7.LI) su (7.22). NodLuL

(7.^1)

? ^srs ) esds Lsd Ls (Z.66) ss od^lns

(7-42)
-1 -1

' Llusrss dsimsQlIor' lldsrl Lshl Ls (7.^-2) SS VS ^sos dod prim ou- 
2-u^L QumsiLoL

L
1.^. (7.4Z)

I.: asrs slnv âs^1 Ls (Z.9o) ^sspsotzlv (Z.91) psa-
: i'U Q -- L.

BUPT
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7.7 vederminZreL oimpului de vids2s în plsnul ims^ins 
VroblWS esde 3N3l03§â ou OSS de 1s 6.6.1 ou deosedirss OL 

in looul lui. 3psre ion îl vom defini prin rspordsre 
1â -

(7.^)

7.6 l'ron^punoi'oe ro^uldodelor din planul imagine pe supra- 
i'Qh3 ne ourend

7.6.1 IrLnspuneree liniilor' de ourend
8s i206 2N2lo<Z ou oslo prs26nd3de la 6.9.1.

7.6.2 lranspunerea oillipului de vid626
3e iaos la iel ou oele preLendade la 6.9.2 ^ou ins â in 

1oo de .

7.6 .Z vederminarea oimpului -de presiuni pe suprslahs ds 
oursnd . . . .'

Oiivpul de presiuni , in miyoarea rslsdivL ^i2io^ de 
pe suprs^a^a de ourend de revoluție se -obține soriind eouahis lui 
Lernoulli in lungul unei linii de ourend de pe supralshâ indrs 
punodul de le intere ^i un punod ourend. Le obtzins 

ssu, rsporîisd îs 2. '

-1-^ 1

S3U inoL, ou (6.6^-) (ou -in loO de )

(7.47)

7.9 LxsNplu de osloul
Nsdodo o i'osd eplio3dL re-yslei de proiils rsdlsl-sxisls' 

de durdinâ ^ronois preLsndsdL lo 6âlo (vs2i ?i ki§.7.1).
In oele oe UIMS32L esds dobL r62olvores oomplexä s mi?0L- 

rii ro^s^ionsle ?i ILrL evoluție o unui ^luid inoompresibil in Zu- 
rul rebelei de proiils men^ionode, de devLNi-is ounosoudL,oomudind 

in planul i?i3Sine .^i spoi drsnspunind re^ulvadele pe su- 
prele-hs de ourend do novolu^ie.
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- 7.9.1 vODSNlUl Ls SQL Ilas. Lin plsnul iwagins 
vomsniul Ls snsll2ä ssds osl Lin fig.7.9 PS oar» s-a pLsdrad 

LIsorsbi2srss prs2snbsds 1s 7.9.I.

7.9.2 8ssll2srss pro^rsmului Ls osloul 
8s2vlvsrss prodlsmsi s fosd obtzinudL ou sZudoru! programului 

^133801 (prs2snbsd Is 6.Io.2) ou unsls moLIfioLri ?1 aLLugiri, Lu 
2->Lrul eäruis su fosd udill2sds sudprügrsmsls

(I) VIS08LI (vssl Z.I2.2 (I) )
(II) SILIM (VS2I Z.I2.2 (II) )
(III) VIMM (vs2i 5.2.2 (III) ) 
(IV) OLVI (vs2l Z.12.2 (I V) ) 
( V ) 00MI-IIL (vs2l ^-.12.2 ( V ) ) 
(VI) RLLRLE (vs2l 5.9.Z) 
(VII) 0OL8208 (VS2I e.Io.2 (VII) ) 
(VIII) 286 (vs2l e.Io.2 ( VIII) ) 
(IX ) V28I.0S (vs2l S.Io.2 (IX ) ) 
( X ) T8S2 (vs2l b.Io.2 ( X ) ) 
(XI) II.IL80L osrs rsslissssL osloulul dsrwsoilor lidsri sv- 

plimsndsri.

7.9. ) 8s2Ulbsds numsrios 
8rogrsmul s fosd rulsd Is vslori psrsmsdrios sl« lui (O în 

Indsrvslul ^-1,2 ; 1,2 . In fig.7.2 sind prsssndsds liniils Ls «u- 
rsnd in plsnul Imsgins in Lomsniul Ls snslisL oonsiLsrsd, psnlîru

- 0,^, pLsdrlnL oonLitziils Is limidL Ls Is indrsrs yi isyirs.I» 
fl8.7.Z sind Lsds IInIIIs Ls oursud psudru - -0,^1- ou »ossayl pLa- 
ri^srs s oouLI^IIIor 1s Hwlbs. In klF.7.^ ssb» LsdL vsrls^I» vldsLvI

Lu luQZuI profilului Lin plsnul Imsglns Isr Lu rig.7.9 vsrls^I« 
:ssluull psubru . In klg.7.6 rsspsodlv 7.7 sind Lsv» a-
?Iss?I vsrls^II psn^ru (^) sO . In ^Ig.7.S asd« LsdL vsrls^I« vl«» 

'cs2sl H2I0S ^0^ ps Lroudlsrs profilului La pa suprsks^a L» oura»d 
Ls rsvolu^is Lu lungul loxoLromsi isr in fig.7.9 vsris^ia prssiunii 

ps fronbisrs profilului L» ps suprsfs^L psndru In fig.
7.Io rsspsotziv 7»ll sind Lsds soslssyi vsris^ii psndru .

vlwpui Ls vids2s Ls ps frondisrs profilului Lin planul ioa- 
»-Ins s psrwis osloulul oiroulstzisi i« vslori psrswsdrios a
Ivi .

In füg.7.12 ssds prs2snbsdL vsristzis oiroulstzisi 
-n rspord ou , Lsbs Ls ssimrslsd osrsodsrul ILnisr al aossdsi va- 
-Is^il.
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äs eui'SQd Lu pisuul Z.ms«j.QS psQdru 
(^) -

BUPT
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?i§.7.^- Oiinpul âe videas ps frondisro profilului. In 
p loriul i^o^ino ^)^-O.

?L§.7.5 Oimpul âs pr-oiuni pe frondiers profilului 
in pionul iino^ins

BUPT



- 11,2 -

?i^.7.6 Oimpui äs 
1l23i^NS

vi dese pe ^i-oridiei'Ä pi»vciulul- Lrr plsnul 
0 .

?iT.7.7 Oii^pul âe p^ aiurii ps L'i'OQdlsi-Ä pi'vl'llulul Lu plsnul 
1i.>2^1ns ^ <^) ^Q. BUPT



- HZ -

Oimpul äs videas ps frondisrs profilului âs ps 
supr3f< ^3 äs oursud in luuZul loxodromeiO.

6 6,^ s« -75 6,6 7,^

^!v
S,4SSS ^5^:7 6, 66 75 -7, <5? 7/ 6,6677 7,7676 /, 245S

s, A/55 7.7456 7.572S 7, 6556 ^,2/76 § §57§

-S.2 -^4 -<7 6 -6,6 -7,6 -7,^

<7.46 <7. s 72§5 -6.6/// -6,/576 -6,?564 -6>565

^A/56 <7 5654 6.^575 -SE5 -L>4^AS -6,7656 - 7, 766<6
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7.9.4- Lxdrswsls âs âsprssiuns
vn indsrss âeossdid ls mi^osres fluiâslor Ln Zurul rshslslor 

,e profils LI prs2indL exdrsLels âs âsprssiuns. ,^nsli2S oLmpului âs 
rssiuni âs PS frondisrs profilslor (V62i fiZ.7.9 yi 7.ll) s sdsdilid 
^-isdsnhs s 6 20ns Ln osrs spsr sxdrsms loosls âs âsprssiuns yi snu-

(I) indrsâos, 20ns dorâului âs sdso
(II) Ip indrsâos, 2onk posdsriosrâ s profilului
(Iii) Ik^ indrsâos, 2OQL dorâului âs fuFZ.
(IV ) ^dsxdrsâos, 2vn2 osndrslL s profilului
( V ) exdrsâos, 20ns posdsriosrL s profilului
(Vi) sxdrsâos, 20ns dorâului âs fu§L

I dsnâin-tzs, psndru vslori mai msri sie lui Ii) ( Ii) >1,2) , âs forms- 
s 3 unși 2 7-2 2ONS

( vii) ^sxdrsâos, 20N2 dorâului âs 2dso
Hristzi2 sxdrsmslor loosls âs âsprssiuns psndru osls 6 20ns 

^rnids slosduirss âl2§r2msi âin fi§.7.lZ âin osrs ss posds sns1i2s 
aristis In rspord ou (i) , s sxdrsmului Zlodsl âs âsprssiuns sl pro-^ 
Ilului âs ps suprsfstzL âs oursiid. îs ors^dsrss lui âs SIrsLplu, 
^^2 In osrs spsrs sxdrsmul §1odâl âs âsprssiuns ss âsplssss2L âis- 
5,!)Inuu p^- frondisro profilului âs ps suprofo^a âs oursnd In orâi— 
a (fi§.7.l4- os2ul Ix)/) âsfininâ vslorils âs wuds^is

ls lui

(i) îs soldul rsspsodiv

(ii) Ii) — Ii) ls S3ldu1 rsspsodivL?-»e5 k^ep
In fi§.7.16 sini: prs2sndsds vslorils âs mubs-his sls lui (^) 

?ndru rs-tzssus âs Profils rsäisl-gxislä sminbidL LwprsunL ou "âspls- 
-rss" punodului non7.o âs sx^rsui §lodsl âs âsprssiuns îs vsris'his 
.1 00 .

l'OLtis sossde oonsiâsrstzii sind udils Ln sduâiul fsnowsnului 
. 22vi^s^is ls rs^slsls âs profils rsâisl-sxisls.

In os2ul rsirsislor âs profils rsâlsl-sxlsls âs durdinL (oum 
^ds os2ul oslsi âs fs-yâ) msi rsslisvâ ssds sidus^is Ln osrs mSri- 
ils sind rspordsds ls vids2S âs ls isyirs âowsniu,âsfi-
>nâ oLmpul âs vids2s

(?.4«)
i olnpul âs presiuni

(7.49)

2U, folosinâ (7.4^6)

BUPT



- 115 -

?i§.7*9 Oiiapul Äs presiuni ps frondiers profilului Äs 
ps suprsistzs Äs oursnd in lungul loxoÄroiusi: 

^0 .

(7.50)

SälQL, SQSloZ 1u1 (7.^-7)

(7.SD

vis^rsuis Äin fi§.7.1S, imprsuna ou Äisdridu^iils Äs pre­
siuni Äin fi§.7.9 ?i 7.1l psrmid 0 snsliLL s ssnsidilidatzii 1s os- 
vivS^is s rs^slsi Äs.proiils psnkru o v^losrs oonsdsndä s lui .

' istrios sxdsriosrL Äs onvi^^is ssds prsodio 0 ÄrsspdL ps- 
rslslL ou sxs sdsoisslor. Narirss Äsprssiunii äin 20ns rodorului 
ssds sodivslsndL ou 0 drsnslstzis 3 ourbsi osrsodsrisdios sxdsriosre

BUPT
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?i^.7.1o Olinpul äs vids^s pe ^vridlei-s pi-oL'l 1u1u1. äs ps 
5upr?si*3h3 äs sursrid Iri lungul loxoäroDsj., O^Lv.

?ip-.7.11 Olrupul äs pasiuni ps ^i»vQd1si«s profilului äs ps 
sup^sL^Z äslsui-srid îri lungul lOxoLromsZ.,

BUPT
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^IZ.7.12 Vs!?1s^j.3 sLrsuIutzlsl SU (x).

Tonsis äs extrem loosl âs âsprssluns

^ig.7.1^- "vsplsssrss" 2onei nomL6s Lu osrs spsrs 
sxdr>62iu1 Zlobsl äs Lsprssluns 1s vsrls- 
^Ls lui (x) .

BUPT
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-/ c- qs qs / /^L«)

i'I§.7.I> ^si'is^Is sxdrsmsloi' loosls ds dsp2?ss1.UQS x)SQdi»u 
oels 6 Loris Iu ou (-x).

l'l^.7.I6 "Depl2L22?es" periodului . o. (sbseLss) ds sxdrsm 
§Iod2l de depi'e^iuns Is VZidshis' Iui . Vslorl- 
Is ds sis Iui .

BUPT
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Ls osvids^is Ls I3 coloniis ns§3^ivs 3ls lui (ssu ) spns 
oni.^ins Tri lungul U'/si onLonniolon (dnnnslQtzio în SUS în Lin^vu- 
ms'Is Lin Ii^.7.9 ^i 7.11 L'l innnsluhis în ^OS în'Lis^numu Lin ii^. 
7.15). Ds simplu psndnu (^) - -1,2 (vs2i Ii§.7.II yi 7.15) osvi- 
ds^is 3O3NS în 20N3 ID (indnZLos IuZ3) . Ou msninss Lspnssiunii 03- 
vids-tzis ss sxdinLs ns supnsis^s in'6N3Los 3 pnolilului Linspns 
donLuI Ls Iu§L svns nnndss osnrnsIL inn I3 un momsnd äsd ss so^i- 
vsssL 2ON3 LD (s^insLos posdsi'ivi') ?i M3i dîn2iu 20N3 IL (invns- 
L055 3d3o)- Dsn^nu 00 - 0 30sl63^i Li3§n3M6 3N3d3 OS inoipisn^3 
osviincisi ss nssli; snsL în sonn D?. IMninssl Lspnssiunii Lsiisnni- 
NL ?>-^inLsns3 onvidc^isi ps sonosos dosdä supn3i'3^3 6xdn3Los ^i 
Lonnes iînsiu ssis LodivnuZ. 7^,on3 I? (indn3Los posdsnion). Dsn^nu 
01) - 1,2 (vs2i Lin^nsmsls Lin 2?i^.7.9 ?i 7.15 ) osvidnhis 393ns 
în 2LNN LD (sKdnsLos lus^L)^! imsLind sînd sorivnds D? ^i DO ( o>-- 
insLos osninsl). I^Lninsu Lsonssiunii Ledsnuinä sxdinLsnss osvi^s- 
^isi ns spnosps îninsn^n supnniutzî <1 sxdn3LosuIui lînâ ss Iis 
sîsods^L oun§sns3 în lungul suonslstzsi intnsäos.

7.9.5.DOLi-iiosnss QonLi5iiIoi' Is limidZ.
Ds 7.9.2 su iosd 9ns2sndsds nssuldsdsls în 032uI oungenii 

în ^unnl ns^slsi Ls ^noiils Ls îs 6.Io pLsdninL nssoLimdsds oon- 
Li^iils Is limidL Ls îs indnsi's ^i is^ins îs vsnis^ii psnsmsdnios 
3ls Iui . Ou s^Iios-tzii Is dundinsls Dnsnois^în sxplosdsns 393- 
ns nsosssnî oompOndunss ns^slsi nsLisI sxisls Is Lilsnids ns§i- 
muni Ls iunovionnns s t^undinsi ssu sodivslsnv Is oonäi^ii Is li- 
miiî moLil'iosis psninu ns^snuu i'uLinI-uxiuI'î.

In osie os UNIH632L sînti Lsds rssul^sdsls pnivinL mi^OZnes 
lioLiLuIui iLsâl în ajunul ns^slsi nsLisI-sxisIs moLiîioînL oonLi- 
-tziils Ls Ia in^nLns în ipods23 oonssnvLnii oomponsn^si dsnZsn^isIs 
3 viis2si 3dsolu1)s c.s I3 ininni's în Loinsniu îs vsnis^ii 93-
nsnsrnios 3 oonoonsr ^si Dsi'iLion3ls (sidu3^is os 3p3ns Inso- 
vend I3 i'S§l3N23 t^u. dinslON Dnsnois) ?i 3 unZLiuIui . Oum 
ssds 30sl3?i 0ON2 0I" 3NSS Iui impIioL ?i 0ONS6NV3NS3 Iui
Drs9d noLiinnIL 3 o:.d oonsiLsnsdâ sidu3hi3 Ls Is 7.9.9 psndnu 

032UNÜS -- 0,5 ; 0,75 ;
^i (6.2o) ssds oonionms di'i-

00 - o,^- isn osntnou 
I ; 1,25 tzi 1,5. Ouia
un^Liunils Ls vit;s2î Ls I3 inonui'ss în Lomsniul Ls ps supnsls^s
Ls oun^-nd ss dnnnssun nssonimdnds în Lomsniul Lin plsnul imsZins 
i3n psni?.ids Ls^siiinsnes ?i 3 dniunZdiunilon
Ls vi ' S2S Ls Io is^.'.nss Lin Loi?.6niul Lin pl3nul iD3§ins.

In Ii§.7.17 sînd ons^sndĂds dniunZiliunils Ls vids2s Ls 13 
indnnns nsspsoiiv is^ins Lin Lomsniul Lin plsnul ivi3§ins psndnu
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M
on-.insl ( E- I ) ?i osnt^nu oa^unils exdnSLS o,z yi
in Li^.7.l6 uri.^I^iunils oineir.a l-ios dipios als kniun^kiunilon

2 - .

?i§.7.l7 lniunZl-inule Ls vikass âs la inknans nsspsokiv 
is^ins Lin Loi^sniul Lin olanul imagina

/Z"" /Z- oc°°

L7.S" 5^ ° 57'57'24" -5°25'55"

^.75 7(7°^"^-" 5^ ° 57'47'55' -2°2S'45"

7 75° 55'57^4°

54' 55'75'55"

<5 54" 55'52'57" 7'45'57"

?i.^.7.lS In^kiunils einsn^dins dipies Ls Is in^rsrs rss- 
osekiv is^ins Lin Lonisniul Lin olanul iQ3§in6 
la valoni oanamsdnios als lui
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In ssl-2 VÄädls. vL-^-.dL FL2I0S Lro2-->

O201llll62 cis VS 6-1'2 62 oarsnl

lOXOarO.122. 2-2 fUNlliS Zs rapOr-duI .
6 2 rsvolulls La lungul
In L'2.2-7-^0 7.^1

.2L^S 22 1L HO. VLnlLlaL piossäunla ^2^ 2?2'OPS O t:Iv PS INOQbIS2?L
aa?!?2N^ 12 7.'.2V'^n1 lO^oänomsI Li 22-

?i§.7.19 OLiipul Ls v1t;S2s ps Irsn^l.Sr's profilului 
Ls ps suprsfsys Ls oursnd în lungul loxo- 
Lromsi Is vslori Lifsrids sie lui
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7.^o Oimpul 6.6 prssiu^l ps frondisi-L profilului äs ps
6.2 OUrOQd 12 lU2§Ul 1oxodr0llisi 1g VÄlori 

6.11'21-1^6 3ls lul

I Oii^pul âe presiuni ps frorilisrs profilului âs 
PS Lupi-3.13^2 PO ouro2d in lU2§ul loxodromsi ls V2- 
lori ölferl^s sls lui
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IQ esve 620L vHi626l ^Z.2Los ps ^2?oQd1si»2
PI'O^lIuIul äs PS LUPI-Z^echs äs QUI'SIld äs rsvolutzls Lu lUQZUl lo^O- 
äi-omel Lu kuQetzis Ls r-spoi-dul . In ^b»7.2o ?1 7.21 ssts
pi^Suvadä vsi-Z.3^3 pr-eslur^i i-sspsodlv pe L'rontz1.6i'S pi»O- 
^2.1uluä. 6.6 PS supi'ZL's^Ä 6.6 ourSQd în lungul Ivxoâi»ome1 îQ rspord .x^n ou .

V2rii;^l3 SXdl'SMSlOI' I003I6 6.6 66PI»SSluriS 
POl2dl'U 06^6 !) 20N0 ou i'Âpor^uI

V22?Î7i S>-tl'omoloi- lOQOlo 6s äspro^luns îX
pS5id2?u QSlS 2OUS ou r?QpvrduI
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knaloZ LU esis ds la 7.9.^- ?i în aossl 022 apar 5.20ns de 
-5I.M looal ds depresiune (nu mai apare 20N3 1^) . via^ramels Lin 

7^.7.22 ?i HZ.7.2Z (snslosZs osiei Lin HZ.7.IZ) ne srsla vsris- 
3 sxlremslor looale de depresiune O -x^Sspeo^iv penlru 
le S 2ONS rn raport: ou

In lix.7.24 esle dalL variația extremelor loosls de deprs- 
.>-.2 ^r.x ?onlru oele 5 2one in raporl ou un§biul oinemalio c<^

5) lanul imagine (oorespunds biZeoliv raporlului ).

?i§.7.24 Variația extremelor looels de depresiune 
penlru oele 5 2ons in raporl ou un^biul oinemalio

7-^.lo lo^.'pa/'alii ou alle melodo 
a aveo o imagine a preoiLlsi yi sOursle^si prs2sndsi> 

. le, ea e lo^l ooliooli re^el-.i rodinl-nxiole mobile dispusL ps 
7lli2nul 22. șl rovorului I<r2nois inoerosd de LÄr ^.17^, rstzss 
liru oare su ^osd e^soluale ?i oidevs dederminäri dsorsdios.Lsd-
.l au L^osl 5olosils

(i) e meloda bidimensionala os ars la bs2Zt o soustzis ou ds- 
vale parțiale asemanaloars ou (7,lS), oe apare in ^142^, ^169^, 
-/7^ oare, prin meloda relaxării a ?osl solu-hionslL sproximsliv 
. ^.nlr-un prooedsu dal de Völler j.i67j . Ou aZulorul si su kosl ds- 
. 7i^in2le liniile de oursnl ale mi^oarii in Zurul rebelei din pls-
I imagine preoum ?i oimpul de vilele il7,ioe pe ^ronliers protils- 
7 ds pe supra^als de ourenl.
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(li) O medodi drldlmenslonolL os srs I2 bS22 prlnolplul 
mlnlmsl sotzlunl ?l u r orooedeu numerlo ds osloul dsdorsd Iul 
3drsobelsd2^ ^56 ^ ?l Vöddsr ^16?^. Ou sZudoruI sl su losd dsder- 
mlnsds olmpul de vldese I'lsloe pe Irondlers prolllslor ds pe su- 
prslstzs äs ourend.

^endru solutzlonsrss sossdel problsins proZrsmuI MLMM 2 
sulerld u?o2rs modlllodrl ?l sdâu§lrl (^s-tzâ ds osl prs2snd2d I2 
7.9.2) dsdorsds mel ales Ispdulul oâ, psndru s rs2ll22 oompsrstzls 
pendru rs^snus dln xlMuI lm2§lns, orl§ln62 slsdsLuIul spsolsl ds 
ooordon3ds (vs2l ll§.7.1) 2 losd lusdL PS msrldl2nul §2 în drsp- 
dul Iul (In loo ds N-^ ) . Vs 3S6MSNS2 2 ^osd modlllosdâ sdruo- 
durs I'uno^lel dcd4 ds (6.21) L'lindod psndru 2proxlni2rs2 nums- 
rlol 3 MSrldlQNUlul 52. 3 losd udlll22d, 2vnsl, un pollnom ds 
^rsd M2l mere.

In Il§.7.25 sind presendsds §roslms2 rslsdlvs. 2 sdrsdulul 
ds Ilobld prsoum ?l Ilnllls ds ourend ln pl2nul lm2§lns dsdermlns 
ds prln N.b.?. ^l m^dods bldlmenslonsIL ds Is 7.9.1o (l)..

Irr ld§.7.26 yl 7.27 sîrrd d2ds r?sspeodlv olmpul ds vlds2s 
?l prsslurrl pe ^i»oridlsi»2 pi»o^llulul ds ps suprs^s-tzs ds 

our?srrd In Iuri§ul lo^odromel l2i» ln ^lZ.7.26 yl 7.29 slmpul ds vl- 
dess ?l pi'ssluul ps ^orrdlsrs pr?o^llulul ds ps suprs-
^2tz2 ds ourend ln I^în^ul loxodromel.

In IlC.7.>o i^l 7.21 sind prs2snd2ds rsspsodlv olmpul ds 
vldess sdlmenslonĂli ^respeodlv prsslunl sdlmsnslonsle

( ) po lrondlsrs prolllulul ds ps suprsls^s
de ourend în lungul merldlsnulul (psrdss ds msrldlsn 
de vroleo^lel olllncrlos s loxodromsl).

os oorsspun-

In Il§.7.Z2 esde preLsndsd oompsrsdlv olmpul ds vlds2s 
sdlmenslon2le V l'rondlern prokllulul ds ps suprs^s-tzs
de ourend dedermlnL prln P^Irr osls dous medods dsorsdlos 
(dldlmenslonsIL oon orm ou 7.9.1o (l) ?1 drldlmsnslonsla oonLorm 
ou 7.9.(ll) ?l e^perlmendsl (ds Lsr )* ^nsll2lnd oompsrs- 
dlv, ourdsls dln ^l§.7.Z2 2U pudud ^l oonsdsdsds uiMLdosrsIs r

(l) msdods drldlmenslonsIL (s oarsl ^olosln-hL prssupuns 
ounos^dsrss unor rs2uld2de odtzlnude ou sZudoruI msdodsl dldlmen- 
slonsls) permlds dsdervilnsres olmpulul ds v1ds2S, ln dun? oondl- 
^lunl dosr In 2ON2 oendrslL s prolllulul. In 2on2 bordului ds 
Ld2O ^l 20N3 bordului ds ^U§L rs2Uld2deIe slnd dspsrds ds rssll-

(ll) msdods dldlmenslonsls urmLrs^ds dssdul ds blns ourbs 
sxpsrlmendslâ. 3l 2lol rs2uld2dels sind msl pu-yln prsolss Ln 20ns

BUPT



- 126 -

relsdivL 2 sdradulul âs IledlL (s) .I,1n11- 
1e âe eurend In planul iiunZIne (d)
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^L§.7.26 OLinprI cie v1ds2 6 1/0^ ps ^2?ondLsi»3 pi>o^L1u- 
1uL cs ps supTdlQ^o âs outend Ln lungul 
Ivxoc â?OwsL

^L§.7.27 OLLpul de pr-ssLunL ps ^rondLsi-s prvU- 
lulul äs ps Zupi'sls^Ä âs süßend Ln lungul 
1O>'ON2?ODSL
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§1§.7.23 Oimpul ds vitrs/,6 ps frondisrs profilului 
ds ps suprnf^^Z ds eurend in 1un§ul loxodromsi

?i^.7.2y Oimpul de presiuni ps frondisrs profilului 
de pe suprsfstze ds eurend in 1un§ul loxodromsi
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usud Lu 1uu§u1 msuLdLsuulul.

?1§.7.Z1 OLmpul äs pussLuuL sLimsusLousIs 
x>s ^uoubLsus profilului äs vs supus^s-tzs äs 
Ouusud Lu luu^ul LSuLäLsuuIuL.
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SS 

«7 

S6°

S5

S4

S3

S.2

O /S 2V §6 4(7 5V SV 7V SV VV /VV //V //^7

-Vr
OLn^puI äs vids2s säimsnslvrisls ps ^roQdlsrs
prv^lIuIuL äe ps suprs^s^s äs sursud ui lUQZuI Lsrl- 
äis^ulu^. .Ooir.pgi'Z^Li eu slds msdoäs dsorsdlss ?1 exps- 
^'iwsndsls.
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denâuluî âs ^ugâ (eunbunL mane). Vs asemsnsa pnsLînbL un minim 
6X3§sn3d ps indnaâos în Lnspdul Iui î/ - 12 mm(eON^Onm eu liniile 
Le eunend Lin ^iZ.L.24- aeesd minim 3N tusdul sa ^is nul) .

'(iii) i^sdoâZ elsmendului .^inid 3 L3^ ne2Uld3dels eele mai 
a^nepiade Le e-^'.!" L^^onimondal L)i ea valoni ^1 ea alunn
a e und elen, yc^dnu pandea lnvnados N62uldat-6le odtzlnuds exuo 
ninent-al sînd mal mLnn.

(îv) vadonId'Z. dlLenedl^Anll ^ins a domenLuIul în 2onels 
în eano l'i'ondlena ans eundunL mane (donâul âs sbae âsn mal slss 
esl âs L'uZL) ^snniide odtzînsnSa eîmpuluî Ls vîtrsLe ?î în s-
esssdL 2ONL eu msne pneeiLls.

( V ) Oundsl.s sxpenîinSndals ed-hînude âs La'n âî^sna muld 
âs dOsds eundsls dQonsdîes psndnu pandsa andenleanâ 3 pno^lluluî 
(ee3. Zo ps sxvnaâoL yî ^-o pe îndnaâvs) .
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OMOI^II. O0XMILIIIII ^V3?L0^IVL

be2e rs2ultetelor obținute le rs2olverse problemei di- 
sote 3 rebelelor Ls proiile redis1-exiele, trststL Ln'stspe, eu 
..'storul metodei elementului iinit, din relstziils teoretico stsbi- 
ide ?i msi 2 les Lin multiplele ?i VÂristele exemple numsrics ru- 
te, eu ajutorul programelor Le calcul,au putut ii contursts, in 

'.Lrul bidrodinamioii rebelelor Le proiile raLi^l-sxisls urmetos- 
.le.

L.1 0onclu2ii

S.l.l In cadrul bidrodinamicii rețelelor Le proiils rsdisl- 
:ia1e, supraistzele Le curent, pe care sint Lispuss scsste rbtzsls, 
instituie punctul Le plecare. Aceasta ^ustiiice scontul depus psn-^ 
7U 3 găsi o metoda operativa yi precisa pentru dstsrminsrss scss- 
or suprsiehs Le curent. Ou ajutorul N.H.I'. Problems s iost rs2ol- 
^ta totsl in cssul cel msi general (irontiersls 1stsrs1s,corosns 
i inelul, iiind impuse). Centru determinarea meridianelor suprsis- 
-lor Le curgere (presupuse Le revoluție), in csdrul U.2.§«, s 

iolositä metoda variabilelor auxiliare; iunctzis Le curent 
I. potentislul vite2ei . lnstLrile eu iest inLepsnLsnts,sssn- 
i.e1l iiinL prcdlems in constent iiinL scus-tzis liniilor,
e curent in plen sxiel) ier probleme in sZutLtosrs. Centru 
^2volterils ulteriosre, importen^e msZorâ ere Lsterminsrss cimpu- ' 
^-i Le vite2s in 1un§ul liniilor Le curent Lin plenul exiel.

L.l.2 In iorme pre2.entete, Letermineres liniilor Ls ouront ' 
7. plen exiel s-e iicut intr-un Lomeniu Let. OonLitziils Ls le in- 
52rs in Lomeniu eu corespuns unui cimp Le vitese uniiorm (conLi'tzii 
i limite esențiale) ier cele Le le ieșire unui cimp Le vitoss ps- 
^lel cu exs rotorului (conLitzii ls limite nstursls). Centru slts 
22uri concrete moLilicsrse conLitiilor le limitä Ls intrers yi 
o?irs poete ii operete lere Lii'cultsts. Leests conLitzii le limi- 

, privinL intrsree respectiv ieșirea Lin Lomsniul Ls snelisâ, 
use le Listende iinite sint mei eprospe Ls rsslitsts Lscit osls 
simptotice, in cedrul 2onelor tipice els unei msyini biLrsulics. 
i-ics modiiiceri in proprietetzile mișcării iluiLului Lin smontsls 
2u evslul 2onei in stuLiu pot ii implementets imsdist in condi- .> 
iile le limite.
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6 .1.A Lp3r»3vs1s âînsokosns, es sLnd âLspuss ln smonds äs 

rodon 1s dundînsis ^nsnols, nu pov ^L mvâslsds, äeold spno^Lmydiv, 

ou nstzsls âs pi'vL'lls nsälsls (vs2l ^L§.A.9) ol ou I?stz-s1s ns- 
älsl-LÄlsIs. Oe soeer dnsduLoso 2?6V3.2Uvs oonsläsrÄ^llis pnLvLnä 
osiou1u1 pslsvsloi? oiHnänios sie ÄpanÄdslon äinsovOsns In oon- 

Q >: v ou o o nâ L 1 i s ) 1 IN 1 v 'i s> u:. o ) s â L o> Vs n hs'ln 1 d: i .
< - . 1 . 1n . ; 1. U â 1. u I M I :^. o. l I'i i p 2.3 n s Lu Z uNU 1 no h u1s1 oi' â s, p

OL1s 3^is1s s loLv io1o3lv3. 30S62?i Dsvoâa 3 vsnisdllslon 3UXL1Î3- 

ns Ln o^ä^ui ^1s§sns3 äomenlulul äs sn^HsL ^1

Lnpunsnss oonäl^LLIol? is 1imikL äs Indans nsspsodlv Ls^Lns 1s 

k/2 în Emonds äs .Uno idui äs 3V30 s1 nstzslsl nsspsodlv Lu 3V3l äs 

os1 äs OuZL S-3 äovoältl OONSSPUN2LdO32?S (v621 ^LZ.5.9 ?L ^3ds1u1 

slndsvLo âs 13 5.6.^-). I/H?O32?63 Ln Zunul nstzslsl 3xls1s L ^osd ns- 
2o1v3d3 ou 3^uvoi'Ul OonmulänLL Ln ^) , Ln 03änu1 oLnsl3 Ä ^osd 
oonospud L'olOLZÎd M xii'OQsäsu j.dei'sdlv psudru s H iriäsplinivi 
eonâi^is âs psi-ioâicîdsvs, crsi'e s-s âsvsâld s ^1 ooi?6Spuri2âdoi' r?-1 
emissos. Oo2o1v''i-es )2?Od1emoî Ln s peiMls i'OLolvsi'Sâ Ln 
eu ^ulvikon^'1 (l'slvul si ^ilnâ olnoulsl-lci, V62I .A.lo) 
d 1si?.3 mî?Qei'11. Ln i'Sheloloi' âo proOils sxl-sls s ^osd rs2o1-

V3I7L Ln sldushLs ouros^hSnli unul psrsmsdnu olnsiasdlo si m-1?oLiâl 

(eli'suis^^-g Lsu ,soli? vsisnd ^oOnâî-hilis olnsmsdLos âs is lnknsre sî 

Ls^Lno).

6 .1.9 L'ssl sonssvud ?î ^Oloslh un proosâsu NULSNIO âs 

LsvSMinLns 3 ILnILiQT? âs oui'snd ?1 Ä oslvn sodlpodsntzlsls P^SOUQ 

^L s oLnpului âs vivens s.i pnesiunL Ln âomsnlul âs sns1l2L oonsl- 
âei>3v. O svsnhis âsossdivâ 3 lssv ssonâsvL oLmpulul âs v1vs26 
pns5;1.unL ps ^onvisns pno.1?L1u1uL S3i's s psimis osioului psi'QnsdT'i- 
1oi? invs^iAll si proi'L1u1u1 ou muno pnsol2ls (ve^l vsbsiul âs ic 

Z.o.-). -
6 .?-.6 psnvnu ns^.Olvsrss pnobisnel âlneods Ln Huml ns^s- 

12101? âs p^oliis i'sâisi-sxLsIs L'Lxs yl modLIs, Ln soseați Lpods- 

22 3 ounos^dsnil âsvLQhLsi sui'snhuluL, s ^OLî: ^oloslvs di>sns^ONN3- 

1'63 oon1oi'?i'L 3 .7?stzsisi nsâi^i-MiÂls âs ps Luprs^s^s âs oursnd âs 

i-svolu^is ps un pl3n SLooisd ou pL^vnsnss CnosîwLL vsiâsblls L 

sdnsduiul âs lluiâ âindne âouL supns^s^s âs ounsnîr vsolns sUsvs 
13 âl2v3N-hL s1einSNv31"L» NS2UlvLnâ o I'O'HSL âs PNoOîle âs SNVSNLUI'i 
V3i?i3dL1L. 'InsnsOon^Z^ss âL^si-sn^LudUL (6.^0) (oonOouL) s âsli- 
nii: di^sovîv Is^Lvunu âînvns âoi?.snîu1 âs ps supnsOshs âs ounsnd 
5^1 0-^1 âin pisuul- 1523:^1^0, P1«OO.UM ^1 Is^evunZ älndns nânliiHs ol- 
.. . s1s ^L^oLi-ii Oi^ios âs ps supnQ^shL yl oels s1s ml^oLi-Li 
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...in plenul ImsZine. 0OnLj.tzi1.1s Ls indnsns nsspsodiv isyins psudnu 
i^OLNSZ ^j.2iOÄ Ls §6 supnelstzä 2U losd OOQsiäsnsds Is î/2, PS ms- 

^iLisn, NQ smvnds Ls Inondul Ls sdso nsspsodiv Lu svslul dorLului 
is Iu§ä, unLs î nspns^lndL pesu! nstzslsi Lin Lnspdul donLunilor 

sdso 2I2 pnolilslor. In plenul imsZins sosssda oonLitzis QU SS 
.^i pLsdns22Ä, sLinoimss Lomsniului rs2UldinL LiQ dnsQS^ormsrss 
'.2o). . .

6.1.7 Ou S^UdONUl U.^.I''. 2 VeniebilslON suxilisrs
2 1?OSd QbONLndL PNObIsi-3 In plQNUl IM2§iN6. ^U ^OSd gLsidS 

, ^i^.Lni nur.^nios psndnu Lo ^NOSime yi psndnu 0 ssnis
- OLNÄM^dnii 2-omsdnioi Ls dnsO^rs Ls 12 supn2^2tzä Is pIsQUl ims- 
_ns. ^sndnu rs2Olv2nss mi?oLrii s-2 p'Lsdnsd Ln M2N6 dsbQios (Ln 

:3LnuI 1.1.6.^.) Ls 1s rstzslsls L^i2ls olssios. Orm imsZinss ovQ^or^ 
2 0ON2Ü pnolilului Lin plsnul im2§ins ssds 0 loxoLrOML PS su- 

^'2lstz2 Ls nsvolutzis, Lnspd N6PNS2SNd2diV3. psndru lun^imss pro- 
jiului Ls PS SUprS^StzL 2 losd oonsiLsnsdL lO2coLroms UQio Lsdsnmi- 

Ls pO2itziiIs Ls PS suprslstzâ sis donäurilor Ls sdso yi ^UZä 
PNOlIIslOQ. I'O2vS N6PNS2SQbLr'IIS pnIvInL vsnlstzls UQOQ märlml.

s I'nvQdl.snL pi'olllsloi' Ls PS SUPN2I2HZ. 2U ^osd OOQsILsrsds Lu 
>2-^uI SQSLdsI loxoLnoms.

L.I.L 0oi2ud2rs2 P2?odlsi?-sl PSQ^IU rs^slsls 2?2LL.sI-sxIsIs, 
pl2QUl IQ2ZÎQ6 SONL SI-VSNSS sZ.QSU Is-Ylsl. ( ) PSIMldS
SduLiuI LL IIs nsLus I2 Q6^S2U2 LZ.Q ssesd pISQ ImSZlQS. ^?osds 

.SVSQI 3SUQ sdsnLsbllL Problems iQvensä 2 rstzslslor urmLuL OS 
62uld2dsls SÄ ^L.s vsrl^Iosbs PS suprs^Ä^Ä.

6.1.9 In SXP 102^21-63 ^unbom2?ÎQlIor, pEQdru ob-tzlQsrss I?s- 
'^mulul OP^IM Ls I'uQQ'tzioQSQs, O ImpOndSQ^L msZorL 0 srs rsZIsrss 
^sdons. ?oni:ru nstzslsls Ls pnollls sie or§2QsIor pslsdsds sosss-,' 

.."t IQSS2MQL moLil'iOÄNSS oonLä-^IiIon l2 IImItiL. IQ sossd ovQdsxd 
' sr»2li20du MI^OLNSÄ In ^unul ns^elsl Lo Profils rsLIsI- 
->^'3ls psnrnu Llleiids oonLi^Ii Is ILmIdL (oompsdZ.dj.Is ou posj.- 
^'IdÄ^IIe Ls ne^lLrs Lin mDsInL) (vs2l ^j.§.7.19 ; 7«2o yj. 7*21) ' 
i. M2l s1es prob1sm2 sxdnsmslsi' loosls ?L §Iods1s Ls LsprssLums 

ps Iron diene prolilelsr (vs2i I1§.7.^2 ; 7.2Z ?i 7-2^-).
6.1.1o ^S2u1dsdsls Ob-hiQuds in oeLnul pnsLSQdsi ds2S,Lu 

.^2Olv2NS2 pnoblemej. Lireods 3 nstzslelvr äs pnolils rsLiâl-sxisIs 
iu Levistis LsdL,' ooQ^irmä ^1 ^usdilioä s^ondunils äspuss psudru 
'd2dj.lj.rs2 unei msdoäs, LndneZidL ou pnognsms Ls osloul osrs LL 
:S2O1V2NS2 oompIsxL s pnodlsmsi. §olosj.n62 V/I.L.§. s-s LovsLId s- 
issoo ooQ^sräuL msdoLsj. Ls QQ2lj.2ä Op6r2dj.vj.d2ds, soursds-tzL yL 
-?^oj.2ls. IlQ Ls22V2QdsH sl msdoLsj. oOQSdä Lm ^spdul oL,Lm SSSQ^L 

I102NS2 'I.b.r'. ^ÄoLmLu-se PSQdnU N62oIV2I'6S UQSi pnodlsms Is 
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limida indsriosrs, esds necssarä cunoaydsres condițiilor Is 11- 

LldL Is Indrars ?I 1e?irs, respscdiv s circulației . Is celelalde 
msdods deoredice, asigurarea mișcării OU circulabis, ss lacs im- 
punind o condicis 3U )1imendara. Is bordul äs ^uga (condicis Lud da 
«lu^OVsIcl) .

8.2 Oondribu-hli vsrsonale

^2 res1i23rsa presendei dS2S drspd condributzii originale 

msi impordande sind urmadoarele :
8.2.1 Is ded zr-minarta cimpului bidrodinamic prin rodosre 

Is durbinslor I'raricis s losd lolosidä I^.^.I^., pendru indegrares 
numerica s ecuahiilcr Iui 5)dolces pendru lunc^iile yi udi 
li2ind medoda Iul Oe Ie ricin pi discredi2sres domeniului Iu sls^u 
^Inids l20paramedrico. L iosd concepud pi lolosid un procedeu nu 
meric pendru dsderminarea äiscredu 2 curbelor - consdsnd pi 

- consdand in plan axial pi pendru cimpul äs vids2s pi pre­

siuni in special in lungul liniilor -- consdand pi - con- 

sdsnd. pendru realisarea complexa 2 problemei 2U losd reali2ade 

programele ?3I^lE' pi ^IL'HI^'.

8.2.2 la dedsrminarsa mipcarii podsn^ials plsns in Zurul 
rebelelor äs proiile axiale s iosd lolosida. pendru indsgr
res numerice 3 ecuației lui Isplscs pendru lunctziils ?1 u 
dili^inä sceesyi deb iicl äsde äe msdoäs lui Oalerlcln r,>i viocduiu 
äiscrsdiLsres "od in elemende ^inide iLopsrsm^drics. ^u i'osd sus 
1i22ds condițiile Is limidâ. pendru smbels lormuleri ?i s iosd co 
cepud un procedeu id?rsdiv äs oslcul pendru inäeplinires,conäi- 

^isi äs perioäicidsd ). irsLolvsres problemei 2 ^osd obhinudL prin 

iormulsrss in is? pe bS22 ei s ^osd rs2olvsdL ?i problema in 

1oO2ll2inä saltul in avalul boräului äs ^uga. L rs2u1dad 

asd^el oompled cimpul. bi^-rodinamic. iosd concspud ?i iolosid u

procedeu numeric de dsderiuinare a liniilor äs cursnd yi a celor 
ecnipodsnhiale precum-yi a oimpului äs vids26 yi presiuni pe lro' 
disra proiilelor. pendru rezolvarea complexu s aces dei Problems 
s iosd reali2sd programul .

8.2.Z ^endru sdudiul miycurii poden^iale in ^urul regele 
lor radial-axiale, lix s ?i mobile, a rosd ^olosida drsnslorms- 
rea coniorma 2 domeniului de anali^l äs ps supraia^s äs cursnd 

indi-un plan, cu pLsdrarea grosimii sdradului äs lluiä äindrs 

douu supraishe de ourend vecine. In ipods22 mișcării spațiale po- 

7' . ? (oendru rebelele lixs) yi respeodiv in ipodera miycarii

spațiale sbsolude podsn-hials (pendru re-^sls mobile), ecus^iils 

cu äerivade partiale in ?i (sau numai U- pendru rstzel« 
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.i1o), 02 dsu miH0SrO3 ^i^.ioL PS SUprsiS^L, QU ^osd drauspuus Lu 
1suu1 imsZiue. ^rodlems 3 dreoud 33d^e1 iu soesd p1su isr rs2v1vs- 

2 ei 3 urmsrid 30663^1 Osls 03 Hi Lu oels 06 prsoed (udi1i2lud 
.-rods lui 6s1erlLiu Lu osdrul Hi di3orsdi23rss Lu slsmsuds
^7:ids ixopsrsmedrioe) . ^u i'os!' 3UÄli2Sds ooudi^iils Is llmldä PS 
UvrSl'S^L Hi dreoerss lor Iri vlsuul imsZius.

8.2.^ - ^O3d oouoepud Hi ^olosid uu proosdsu uumsrio ds ds- 
.I77.iu3rs s kuuohiei de §roLimÄ ) Hi drsoerss si Iu
I vlsuul ims^ius. ?eudru re-tzelsle r3dZ.Ql-3xZ.s1s ?ixs,re2o1vsrss 
.'Odlsmsi s i'osd odtziuudL ou z?ormulsros Iu diu osrs s rs2ul- 

.Hi renolvsrss prodlomei iu 1ooQli2iud ssldul Lu svslul 
.dului ds iu^L s1 proi'i1u?..ui. .^oudru rstzslols rsdZ.s1-sxZ.a1s mo- 

^.le rs2o1v3r6s s-s odtziuud priu iormulsres Lu . /^u ^osd sus- 
7n2ds Lu ooudiuusre modslidâ^ .1e de dreoere s rs2u1dsdslor psu- 
?u re^esus diu plsuul ims§iue 1s re^esus rsdZ.s1-3xZ.s1L ds ps su- 
72âQ^s ds oursud ds revolutis, ^eudru repr62eudsrss ^rs^ioL s rs- 
I^sdslor vrZ.vZ.ud re-hesus rsdisl-sxislâ s ^kosd ^olosidL vsris-his 

. 1uu§ul lvxodromei os uueHde dordurZ.1s ds ^u§L yZ. sdso sis pro- 
^Ivlui.

8.2.) ?sudru s sxdiuds pv3Z.dZ.1Z.dL^11s ds SUSIZ.2L s kosd 
-^osvud uu pro^rsm ds dsdsrmiTisrs s mZ.r?oLrZ.Z. 1s k) yZ. ooudZ.-tzZ.Z.

V3rZ.sdZ.1o. Rodiei s ?v5-d orosd programul NI88RM os dL 
/.olvsrss prodlsmsZ. dlrsodo p rudru rs^slsls ds vroZ?Z.1s rsdisl— 

d.3ls ^Z.2ios ?Z. modiis ou dsv.3d^o dsdL.
8.2.6 Odisodivul priuo p3l urmLrZ.d Lu rs2v1vsrss probls- 

1 direods s rshslslor de pro 'Z.1e sxZ.3ls ^Z. rsdZ.s1-sxZ.s1s ssds 
ds videre HZ. prssiuuZ. v.r iroudlers pro^Hslor. kossds rs- 

Idsde primsrs pod ds, priu preluorsrZ. uldsriosrs, iutorms-tzlZ. 
^ordsuds vrZ.vZ.ud oompordsres rebelelor, ueosssrs 1s prolsodsrss 

v.".o1vr pslsdsds sis durdoi.iSHZ.uZ.1or yZ. 1s sus1Z.2S mZ.HoLrZ.Z- 
uidslor vrZ.u s1s. ^sd^sl, Lu osdrul ds2sZ., su Z^osd sus1Z.2sds 
,reiLs1«- 1oos1s yi ^lodslo de devresluus, ps Z^roudlsrs proZ^Hs-

1s (-0 Hi. ooudZ.^Z.1 Zs 1Z.^Z.d"< vsrZ.sdZ.1s dsZ?Z.u1ud Lu L'Z.usl 
:d^1s ds 3su3Z.dZ.1Z.dsds 1s osvids^ls sle rs^slsi, ds msrs ludsrss 

_ deeris ?Z. sxplosdsuss durdomsHZ.uZ.1vr.
8.2.7 ^sudru s svss 0 Z.ms§Z.us s soursde^iZ. yl prsoZ.2Z.oj. 

vs2sudsZ. msdods, ud11i2rud Lu osdrul rs2v1vLrZ.Z. prodlsmsZ.
^rsods s rs^slslor ds proHls sxZ.s1s HZ. rsdZ.s1-sxZ.s1s ou dsv1.s-

s dsdL, es s kosd spllosdL rs^eleZ. sxisls IsLOL 841o yj. sxsmplu- 
ds rs^ss rsdZ.s1-sxZ.s1L modZ.1L diu Zsr /17/ psudru osrs sxis- 

Hi side rs2v1vLri dsoredios Hi experimeudsls. Oowpsrs^is s^so— - 
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kusds (vsLi ti§.5.9 ?i dsdelul.respeodiv tiZ.7.25 Hi 7.ZS) srLl7L 

03. prSLSNds msdods 2 dsd re2uld3dsls OSls msi SprvpisdS äs Oble 
od^inuds expsrimendsl HI 03 Vslori HI 03 slurs.

3.Z ^Srspeod Î.VS

/^nsli2s ml HO In? II tluidelor prin or^snsls psledsds sls dur- 

domsHinilor, udili2ind pornind ds Is sossds prime rs2Ul-

dsde, posde oondinus äs ps 9021^11 oslidsdiv supsriosrs. ^sdtel 

pod ti oonsidersdo impordsnde, terdile Hl Ls psrspeodivs urTnsd-os- 

rels direoHii : -

3.Z.l ?s ds2 z oimpului de vids2e Hi presiuni ounosoud.ps 
trondiers protilelor retzelsi rsdisl-sxisls, po-d ti sns1l22ds pier- 
derile in miHOsres tluidului visoos in Hurul rstzelei ou s'Zudorul 
deoriei sdrsdului limids (udili2ind odisr

8.Z.2 ?rod1ems direods, pentru orCSnele psledsds sls ,vur- 
domsHinilor, in ipods23 tluidului idesl, sr pudes ti sdordsds ou 
il.n.I'. Hi dridimensionsl. ^sde ne msre inderes oompsrs-yis indrs 
re2uldsdsls od^inude prin medons re-tzelelvr Hi oes dridimensionsll 

ou impliostz-ii impordsnde Is proieodsres durbomsHinilor.

3.Z.Z kdid pen'dru 0S2uI di oid Hi ^riâ-imensionsl re^Iis- 

ds sr oonsdidui drsdsres prodlemei miHosrii- Zlodsl prin durdoms- 
Hins tolosinci domeniile ouplsde (de exemplu ls durdins; spsrsd 
direodor -»- rodor -i- did de sspirstzie) . Oondi-tziils- ls limids ls ie- 
Hirs dindr-un domeni sr oonsdidui eondi^ii ls indrsrs pendru do­
meniul urmLdor.

3.Z.^- Ou s^zumorul 1.1.d.I?. sr pud-ss ti drsdsds Problems di- 
rsods psndru re^slels rsdisl-sxisle in 0S2ul liodidului visoos, 
udili2ind medods vsrî-sdilelor primidive. /^r re2ulds ssdtel oomps- 
rs^ii udils ou rs2uldsdels od^inuds prin deoris sdrsdului limidL.

8.Z.S In urms duduror soes dor resolvsri s-sr pudes ZLsi 
ls^Lduri sindedios indre torms trondisrslor domeniului (inelul Hi 
oorosns), Zsomedris psledslor (§eomedris rebelelor de protile rs- 
disl-s^isls) Hi psriormsn^sls or§snului pslsdsd respsodiv ou po- 
sidilidL-tzi ds indorven^is loosls opsrsdi.ve psndru s odhins rssul- 
dsds opdimi2sde. lLs2uldsds1s odhinuds sr ds posidilidsdss sloudui- 
rii unor pro^^ums de osloul oomplexs osrs ss dsis rssolvärss do- 
dsls Hi ^lodsls 2 miHoärü tluidelor prin durdomsHini.
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1SQ ^SSSSZS NüOL-M 28o6, 1952 .

LQvlQ «I.R., sd sl. - Ivo-VZ.M6QSZ.OQSI vov-3pssä OssosLs.lQ- 
VSSdlZSdZ.OQ oZ^ MOK 0OMPQ6SSOQ L1sLs 3sodZ.OQS ttsvZ.QC s 
3^sdsmsdZ.o VsrZ.sd1.OQ IQ NSSQ VZ.Q6 vosLZ-QC MOK-M Z8I6, 
^SS6 .

HZ. llsssrs «I.k. - OOmpudsdZ.OQSl NsdkoLs z^or lurbuIsQd, irQQSO- 
Qlo SQ VZ.3OOUS §1ov 3prZ.QCsr Vsr1s8, Lsr1Z.Q, UsLLsIdsrZ^ 

. ^sv-IorlL, .lolLA-O, ,I9LZ
Z6. §soddsok ü. - v'lS 3drÖmuQg IQ slQsr sodQsII3u^1.8SQ TrsnoLs- 

durdlQs. VZ.LS.I.Ii.OrsL I97o
Z7^ §1sodsr L, - vQdsrsuoliuQLSQ äsr 8dromuQZ Z.Q sZ.Qsr Lrslssl- 

pumpe. Mdd.L.L^ärsuI.lQsd.UUQOk6Q,Ns?d19Z1
Z8. V-1orss I., IsdL^OZ.u 0. - HZ.LrsuIZ.OZ. ?I msylQl dlLraüllos^ 

lQsdZ.d.?Ol.LuOureydZ., 197^-
Z9. Ilvrss «I., VssZ.Hu - UsdOäoIoSls Ls prolsodsrs ssisdsdL' 

äs oslOulsdOr psQdru rodorul LZ.s§oQSl rs§IsdZ.I.OoQsI^ 
QS-h.SQsr86dZ.OL LuOursydZ. 196Z
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RlLdl 6., 3pids1sr R., 3dromber R. - Rroblems In dbs vssiM o5 
Rrenois ^^ps Burdines end 31n§1e-3dSS6 .Reversible Rump- 
iurbinss due do dendeno^ do Verger vimsnsions oud Rods 
LLsdbods end 2?odsl v)niemio Reeds. 7^ 3)MposiuiL Visu, 
1974

61. Rurdner N.» Reede 6°. - Ibe v^nemio ^essuremend o^ dbs vnsdeed^ 
Rlov Reer end widbin dbe Loundsr^/ ve^er o^ ^sdsr Operedvd . 
Z^xiel end 3emi-kxiel 1'odel iurdine Rroo. 1o-db 3)Mpos1u2l 
o^ dbe I/^RR I0K7/0 196o

62. Rurdner N. - Insdedionere ^sssun§ der 3obeu^e1nsbsn relediv- 
sdrÖmun§ in lsuirsdern von exiel und belbexieldurbinsn. 
viss.I.'unoben 1976 , .

6Z. RU2^ O. - vesiM o^ Nixed Rlovv Impeller. Reriodios Rol^debni- 
os 6, No.4, 1962

6^. Tssrbsrd V.3. - Iwo-Vimensionel lesds on s Oompressor Tlsds 
vesi^ned b^ dbs Nesn LdrsemHne L/ledbod. ^px»1isd Resssreb 
ledOredOb^- 7^-Z^ 1^71

Qerieb R. - Dndersuebun^ei üoer dis InsvetrlOnere sdr8mun§. in 
einer sebnelleuL'loon renels-mode 11-tiurdins mid besonde­
rer ber'üe1^LiQbdi§un§ ies veiHesd-verbeldens. viss.^un­
eben 197^-

,6. Lerios R., Reebs «I. - Und^rsuebun§ der insdedivneren LdrömunS 
in einer Rrsneis-NOde11-1urd.in6. Xon^ersnL. l^/dro-1urb/) 7^- 
I.L2N6 bubseovies 033R

'7. ^beor^biu !^. - 3dudiu1 deorsdie ?i experimendsl s1 esreedsris- 
didilor sner§sd1es sie rebelelor o.ireulsre. cis proiils. 
pendru spsrsde dirsedosre de durbine, is2Ä ds doodorsd. 
Insd.?o1."1'rsien Vuis" 1'imi^osrs 1976

3revs1os R. - Ibe N^/nsm1os o^ iurdo-Rlow. ^NZSv/.^edb.und Rb^s 
No.4 19S9 . .

9. Trüber I. - Vie vereobnun§ von rsdlsles leu^rsdern mid v/or- 
wsrds §6lLrUMMder b63obsu^e1un§. ^sseb .veudsOb.lo, No.8, 
1961 .

7v. TrUne^l b. - RlbssiSkeidsberebunZ in umpleuLendsn rsdislre- 
dern VVI Rorsobun§sbe^d lo^, 194o

?I, Relumina R.^. - Numeriosl I^edbods t^or 3oiendisd end b^nginsers 
s.'o.Trs^v-Rill Look Oowpen^, Ne^v-Erorb, 3sn Rrsnoisoo, Lo- 
rondo, vondon l962
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72. Lsmriok <7.1., Lissin I., Blobel V.I. - 3dud^ ol Ibres vimen- 
sionsls Indernel Llov visdribudion Lsss on ^essureQends 
In s 4-6-Inok Lediel Oendrilugel Impeller L/^O^-IL Z9VZ, 
1954-

7) . Lsss «I.L., 3midn K.U.O. - Osloulsdion ol Lodendisl Llov Llou^ 
^rbidrsr^- L)dies. 2i.ogress In ^sronsudiosl 3oienoss,Vol.
6, Lergsmon Lress, London 1967

7^. Lill ^,1. - Lumerioel Soludions lor Uixed Llov lurbomsobinss. 
Lk.y.dkesis i'.'enokesder, Lnglend 1974-

75. Li^iy V., ^Ll^vin - Oonoepde ?i splioshii sie msdodsi s1e- 
mendslor li'iide. ^onogrelii medemedioe Lo.14- Leonis Le­
derne tilel Le^.de ^diin-tze ele nedurii Iimi?oers, 1976

76. Lirsob O.,Uer2e; (I. - Ike Ueridionel 'Ikrougb-LIov Oeloulsdion 
in sn ^xiel Llov Mokines b^- dbs fluide Llemend LIsdbod in 
dbs medkeme^ios ol linide elemends end splioedions II. 
^oedemio Lr;ss-London, Lev/-1oä, Lsn-Lrsnoisoo,I976

77. Lirsok 0., V/er^ss 6-. - Fluids Llsmend Nsdbod lor Ibrougb Llov 
Oslouledions in lurbomeobines. IrsQS.^LM «I.I'luläs k'n§. 
1976

76. ttosllsr L.L. - vellnldlon äs Zrenäsurs slimen de Ires peur le 
crsleul âss seOUlemendL podsndiels plens ed dens un sspeee 
de rsvsludion. Lulledi^ Lseksr ^ss, 197^/1

79. Lovells R., Le^^kmlnere^sme - Ikree-Vimensionel Lodendiel 
Llov snd Li .'eods ol Lleds viksdrel in kxisl Llov Lropsl- 
lsr Lumps. < ournel ol Lluids LnCineerin§, ^Ärok 1977

6o. Lromed^s I.V. - Iks Oomplex Verieble Loundsr^ LIemend LIedkod 
LprinCsr V6.'?l2§ Lsrlin, Heidelberg, Lev-I'or^^ol^o, 196^-

61. Lubner L.L. - I ie Linide Ziemend ^edbod lor L'ngineers lobn 
V^ils^ Lsv-I London, Zidne^-, lorondo, 1975

62. leoob 0, - Indr^duodion medbemedic^us s Ie msosni^us des llui- 
des..L'd.^oel.LM yi «leudkier-VilIsrs, 1952

6Z. Imbeok L.L. - I) .e Lereoknung der Xompressiblen reibungslrs- 
bs1n unders" bellsdr'omun^ ("urob reumliobs giddsr sus 
Lokeulsln e'ok grosser dio^e und sderker voldsng. ^itzd 
s.d. Insd.I Ik. L'uriok 196o

6^-. iLbâyoiu L. - 0' ndributzii le oeloulul geberidslor persme- 
drilor durbi.nelor ou.reeohiuns ou dsLvolderee bidrodine- 
mioii exiși dubulere. I62L de doodorsd ILL, 196o,

65. ^soob L. - Lrveiderung des werdensen-Vsrlebrsns sul ein2s1 
und giddsrprolile mid sokiger kinderlcsnde oder ypbr klei­
nen sbrundungsredius. ^eroö^nemisobs Vsrsuobssnsdsld 
Ooddingsn Lsriebd 67 21, 1967
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>6. «ISQSSN w. - ^NSl^SiS in I^^SNois US d si* "T'UI'd inSS . i'ZTSNS.

^3W O'oui'nsl 0^ ^'NSlnSSNlnZ ^02? Vo^SI., <IuI^ 1967
37« ^OdQSdvQ vssn V.O.Zl*. - Rosses in Vsnslsss vi^ussrs

Osndl>iiu§s1 Oomp2?vssons snd Vnmps. ^nsl^-sis, Lxps2?i- 
msnd snä vssiM, «louNisl o^ ^nZinssr-inC ^or» Vo^sr^IsnL 
1966

33. Lsdssnis 1. - OOLpudbi» Vi'OFi'Sin ^oi' OsloulsdinZ ot-Vslooidiss 
snL 3drssm11nss on s Visäs do Visäs SdrsLM sur^sos o^ s 
^urbomsodine. 45^5, 1963 ' -

5^9. Lsdssnis 1'. - Huss i-i^i-ss-vimsns Ions 1 Osiouisdions o^ Vs1o- 
eidiss In i'ui'dOmsodins Visäs Voms. i'^sns.^3!W, 72^k/6i'v7, 
1972

9o. Lsdssnis i. - vss O^k ^ndldr'si^ Hussi-O2?dko§onsis ^or> Osiou- 
isdinZ Viow Distribution In tbs I^62?1äions1 Visns on s 
iurbomsobins. H^3^ iW-2546, 1964

Ai. Lstssnis i. - vss ok ürbitrsr^ Hussi-OrtboZonsis ^or Oslou- 
1st:1n§ V1ov vlsdi'l.dudlon on s V1sâe-do-V1sâs Lurksos In 
s lu^doinäsklns. '..'M-29O9, 196^

LS2S0OV V.«I. - vis nlokdLdsdlonsi's uwstuomunZ slnsr* msd2?- 
i'sidlCsn 2Vfsj.cl.Z.mens1.onsIsn p^oiilZiddsi'S slnsr» d^äi»suH- 
sodsn mssodins in sinsn sokiokd mld vsi'Snâsi'IZ.olisr âlslcs. 
^nsrLomssoilinOSdi'osnis 16, 197o

9Z. Lolsdi I., Vois I. - VIsns i'odsndlsl üwvsDSnlTS dtnouLd O«s- 
osâss Oompudsä widd d^s Vinids ^'Ismsnis Nsidoä Vrooss- 
âin§s oi dks ssvsndd '.onl'si'snos on ^1uid msodlnsr^.Vol. 
I, kksâ.L1sâ6, Vuâsps rd 196Z ' '

A4. Loroisn «I. - v2?6icU.Den3i )nsls, ^ussisdsdionsrs msssunZ äss 
2?s1ädivsn sd2?'ollLUNCS^sIäss In soksukslksnsl-slnss IsnKSsm- 
lLlu^i§sn Li'slssl^umpsnlsu^i'säss. viss.Mnodsn 1962

95. Li»s^svs^1 V. - Vsi-isdion rl Problems dds i'ksoi^' o^ 2Lrss 
vimsnslonsl Vlo^ t-di'o i^siMsl 'iurbomsodlnsr^'. ^2?odi- 
vus ^ssodsnllcl. Losdov» rns^j 6, 15, 1A6Z ' '

96. ^Li»Lwei» 6.<I. - änsl^sis ol Inoomoi'sssidls ^onvisoous L1säs- 
do-V1sds ?1ov in VotrsdinZ Vlsds Voms. 1'2?snsVsd. 
19S6 ..............................

97» L2?imsiMSN ^., ^älsi« v. - Ike oomplsds ^Ki»ss-.vimsnsions1- 
Osloulsdion ok dds 0om9i«sss1dl6 V1ov7 ^isläs in Lurdo- 
lDps1l6i»s ^.^sod.I^NC.Lei. 2o, Z, 1976
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96. Lvlsdkovskl N.2. - VISZOnslnIs Zkldrodurdlnl^ Llsylnosdrdsnle 
IVIvskovs 19'? 1

99. Islsd L., VeddmsrlnZ - ^ru^sdsnds 2ur messunZ der drüolc- 
vedelbunZ S)l rodlerenden LOksu^sln ^orsOdunZSds^. ^Ird- 
soti^ds. Ver^edrsmlnlsd ^.ir.'»V. I^r.422, 1958

1oo. lesvkln /^.L. - lîLSOstr lopssdel rsdoolk Loles Ossvld durdln.
,' L.Lu.LnerZOMS?INO6dl«O6Nl6 1 195z

Io1. 1or6nd2 L. - Ilvuvells ^^SOrls ed Osloul des rous-dl)rdlnss. 
^snls, vunot; ed I^Inol; 1915

1o2. ^LNSOurl I?. - ^keoredlOsl ^sdtiod Lor veslZN 0^ Vsrlsdls/ 
I^IdOk ^Ixed-I'1OV/ ^drsullo ludrlnss. Lluldss ^nglns^rlnZ 
Ooril^r^NOQ, OtllOSZO, 1907

loZ. LLsrdensen 1^. - LereodnunZ der druOlcvsr^sIlUQZ SN Zl^dsrpro- 
?I1sn In ebenen PO^ .'ndlslLvromunZL mlb einer ^reedbOlmseben In- 

deZrslZlslO^UNZ.^rOdlVS L'or rsdlonsl meobsnlOS snd snsl^- 
sls. VOl.Z. 195s

1o4. LLcr Lrlds N.V/. - 0Ompudsrl2sdlON O^e bbs Nssn Zdrssmllns LIsäs 
vsslZN UsdkoL Applied irssssrOti Isdorsdoi^ .75-22, 1975

Io5. I-lO.LnIds -Le^Insmsnd v/lssn SdnssmIIns LIsddoâ O?
Llscls LsO^Ion vsLlZN. dounnsl O? Fluids LnZlnssi'InZ Lepr:. 
1977

1o6. LîSNO^SY I., Lu^lsou 1. - ^lSOSNlOS snslld-ioä ^1 s msdlllon ds- 
^ormsblls. ^d.dld. ?I psdsZ.Luours^dl I98Z

Io7. Lillses R. - Ikeoi'Is dss v/ssssuLdsi«. 2 .snZvv.LLsdti.und . 
vvl.57 ^.1» 1969

loS. LLIdedsII /^.R. - /^n IntHOdUOdlvn dv dds NsddsmsdlOS 0^ ^Inlvs 
Llsmsnds snd ^pIlOS^Ions. ^Osdemle ?nsss, london, ^svr-^Oi'lc 
Lsn r'l'LNOlSOo, 1975

Io9. LLovns «I., LIOO27S «I.O., «lodnsl-ON .U. - On I'dl'SS-VIlLSNSloNSl 
^lov/ In Osndi'I^UZSI iDvellsns. 0.?. IZ84, 1977

IlO. I^ouIr'N. 0., '//6ZN6N 1^1., ^rsinssl R. - VInIc-^kONZ-^sddOdss ds 
dnLSS-des kui'doinLOkInss d^dnsullciuss. I.S üoullls LlLNObs 
^n.7/6 1977

III. Llunsl L. - ^deoi^- On LIsdss /^xlsl smd RsdIsI-LIov-2ui2ps 
snd Vsden-Ivi'dlnSS. I'd.Lsp.Insd.ül§d.Lp.Lleod.<ISOSn,voI. 
17, 1965/1966

112. LLui'sI ü. - ^dsci^ vn Llsdss viLZONSl ^Iv^ ?umps snd V/s- 
dsn-^undlns^ . Rsv.1,2. Rsp.Ins1;.6lZd.3v.LIsOd.<l3x)Sn,VQl.I6 
1964/1965^^.159

11^,. ^U^L^SDl XII^LIHL L., LsslLUI'S L. - VsIoOld^ snd ?NSS3UI?S 
VIsdrldudlONS In d^s Impeller ^ssssZes 0^ OendrHuZsl 
^?umpL. K3M,<Iournsl Lluld LnZlnssrlnx lo2,4,196o
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114. NsZskuZî ^orîî ü. - ^lo^v 8dud^/ In.Ppsnels l'urdîns irunn- 
NSI». ^I've.lo^^ 3^MpOs1um dllv ^ol^o I98o

HZ. ^ULsedî r'. - OsvîdâdîOQ rssds on, H^dro^Ol ls vssIZnsd ^oes- 
Isi'sdînZ §Io^ Ossesds. Rep.4 T^Zms.kZW 1969

116. ^slîZi'sd - ^IsKlsDlIs kîdi'LUlîos In ol^euldul oonvsi*dî2os- 
rslon dîdi'sulîes âs eupiu în dî^srdds 2?s§1mui«1 ds ^une^îo- 
nsns. 1s2L ds doLdvrsd Insd.^ol.'Ii'sîsn Vuîs,L îmi dvsrs, 1964

17. I'sIîSi'sd 1^. - vpblmlLsrss esleululuî ds pi»o1sodsr«s s oonvvi^ 
dlLvsrsIon tiîdnsulîcrs ds euplu ou o.di»sspdL dssdînsdL în- 
sdsIs-YîilOi« ds IvnsZ. Ovnsdn.ds ms?.Xi».7-6, 1984

113. !>s^sd R., r.v. - OvmpudsdîONQl Nsddods ^vi» r'Iuîd I'Iov^
ZpidnZsi« Vei-la^, I^sw-'î'oâ, Hsldslbs^,. Vsnlîn 1962

1.19 . ^sendne^ H. - liSU^rsdsdromunZ In sînsn l'rsneîs Burdins vsi^- 
§1sîed sxpsnîDsndsUsi» si'Zsdnîsss mîd nums^lseds bsrsedns- 
dsn sdi'ÖmunZs^sIdsi'n, 1.V.I. Lsi»îekds 424, 1981

I^o. I^lsn Dd.H.H., 1?ON^ 1?în - l'înîds ^Ismsnd I^sdpod îp Ovndlnuus 
L^sedânles. ^dvsnoss în Applied Nsodsnlcr.s.. Vo1.12, 197?

'^1. 2opL 0. - LLlyoLnI podsn^lsls yi dsvnls klânOâlnsmlel 1 i«s-hs- 
1s1oi' ds pi»oH1s. I/ld.IPLV Dlml^osrs 19.6o.

? 2ops O. - Oonbrdduhll. dsO2?6d1c:s 1s cs1ou1u1 rstzslsloi« ds pi»o- 
^k11s folosids în evnsdi'UQhlLr ms?1n11on kldi'Sulîos.Oon.OonL. 
ds ms^.dldi'. I'lml^osns 1964

. ^ops v. - Udei- dîs pOdsn,dîs1b6ws§^NC în selisu^slFîddsi' mîd 
Osns^olî ^nomsn. Oon^.di' ms?.dldn.1964 - .

1^'4. Pops O. - UessnîQS ^luîdslvi' ?î iuLsu^î dld^suHes.Vo1.I yî II 
I^d.I?2V 1îm1?osi»s 1976-1976 . .

^2). ^?OP3 O. - LLe vsdsiMînsdîon 2 dsnsrsl irslsdîon Lsdvssn dds 
^snod^nsmîQ ^ropsi'dîss s SînZIs ^î^oîl snd Ltioss 
dds Lams ^înl'Oîl.^^nQn^sd în ^ndldrsi^ Osseqds. ^i»oo.0^ d 
dds kovndk Oon^.on r'Iuld ^Iseklnsi^ Ludspssv 1972

?2L. ^odsdsnlco v.V. - vplsd^lsrils lonmî.dnsNinsnnOFo podslcs 1 rss- 
pi»sde1enîs ^Icorosdsl v IcsQsIsk 8Nîdnoms?în.Lnsi»8SdîossIcos 
UsHînOsdnvsnîs, Nsncrov V/4 1967

127. ^rîsn V.v., ^îedsl V.«I. - kn ^nsl^sîs ?1ow L,n Rodsdî^Z 
^ssssCS I»â^CS.Rsdîsl-Inlsd,0sndi»Hu§s1 Oomprsssor sd 
1'îp Lpssd o? 7oo ^ssd psi» Lseond MOK M 1991,

123. I^i'oslLur's 8.^. - (-dîdi.od1nsinîes durbomsyîn. ^s?§dî2 1964.
129. Rssbs I. - rl^drsuHyOds ^sseklnsn.und -nlsgsn V.v.1 .Venise 

vüsssldor^ 197o
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IZo. Rssds «7. - LsusüknunZ dsu Z dlmsnslonslsn âduvulunZ elusi«, 
'usldunCS^usl^n ^1ulds duueli sln duudomsselilnsn. I-suIuyd 
mlî; doppsld ;skuUvuQken so^su^slu. V.v.1 .Lsuledds ^2^,1961 

1)1. Nssds «I. - Ols !?6Qkn6ulsO^s dQ3dlmwunS äss uslsdlvsn l.rnd 
sdsoludsn sduomun^L^sIdsu del dlQ^onsIsu duudomsyetilnen. 
LLssedlnsnuiÄU^t! 66, Nu. Io 3 6/6, Nu. 12 3 6/6, I96o

1Z2. Lldsu^ IV!. - Ikues-Olmsnslvnsl Oslculs^lvn ol §Ib^ ln luudo- 
Dsedlnss d'ns ^ld o5 3ln§u1suldlss. Iusns.^3W, IUI. 
1966 ' ' ' ' !

1ZZ. Nlu^sud ?. - ^luld IVlsedsnlOL. «lodn V11s^, Ns^-XouL 1961 ) 
IZ4. RlsZsIs - ^suod^nsinlseds ?uo^l1s. IVluneksn 1956
1Z5* Nodds <1.0. - ^cudusn IV - usednsnpuo§usiiMS ^liu §usn23OdlLK- 

dsn dsl I<om^uo3LldIsn sdsnsn und SQkssnszmisdulssksn 3tiuö- 
LUN§SN. O.NVI-.N üsuloNd HV^-I?L Ooddln^sn 197o

IZ6. 3okl1lisu3l U.I. - I'kuss-Vlmonslonsl I'lisou^ Ineompusssldls 
snd Invl30l( ^lov/ dtiuou§l2 Ulxsd ^lo^v. I'uudomsse^lns3, I.

NUZ.^OU onsu, /^3W, 0ed.I96S
1Z7« 3ctiIsiimi6U 3. - UessuuS dss sdsoludsu uud uslsdlvsu sduomuu^s- 

^sldss slus.- sodusII-lÄU^iZsu ^usuolsduudlus wld dsudelc- 
Llekt;lCUu§ r su wludsl2vpl6usOtislQUU§6u lm ssuLuoîru. VIsL. 
LIuusksu 197.

1Z6. 3elrlsimn6u 3., Osulolc R., Nssds ll. - Nsssuusmsud oL Hussl- 
3dssd^ sud Nrisdssd^ I'lo^-I'l.sld 1u I'usuOlsduudluss c>^ 
3psQlIle 3x>csL Osuulsd Ls^ous dks Nuuusu, 1u dds Nu.^- 
usu sud lu ' tis vus^d luds. ^uOOSsdL.u§s 6^ 3^Mpos1.uiii'ol 

1972 *
159. 3rkvl2 N. - Ndbu die duuokI'ükuuuZ s^sdsmsdlsetisu msssuu^eu 

su sbsusu Lc-dsu^sIZlv^suu. LusuusOdwslZ 1956
I4v. 3?kol2 N. - ^suOdlusml^ dsu 3ed2U^6l§Z.ddsu. I.O.Lusuu Lsuls- 

uuds 1965
141. 3sdlIIs N. - ^vudoDZsdius-s d^dusullguss sd dksiWl^uss.1 .LIs«- 

SOU, .I'suls 7.966 ' ' '
142. 3suoo X.,NslL2s-' X. - Llods IksouI- su ImpsIIsu 'vldk'su 

^üdldusu^- 3 u^ses Rsvoludlou'. lusus.t3I^N'1971
14Z. 3suoo X., Ns^^ s X. - /^u ^usl^sls dkuou§d s Nlxsd

I'lOW ImpsIIsu. louuusl ol ^u§lus6u1uS kou ?owsu 1972
144. 3lsuuo I'., Iisvs N. - Nvdsuu I'usuds ln 3s1ecdln6 snd vssl§- 

nlnZ ^usnelZ luudlnss. V/sdsu ?vwsu 6/1976
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14Z. 31rodk1n 1.^. - X posdsnovks obrsdnol osssj.vMsdr1.o1.Qo1 2sds- 
olu usdsnov1vsoss8vs1s v1dro8vvo dsosnlls 1dsslno1 mssMs- 
smo1 ^IdLosdl v durdomsylnsk. L^slsnllcs Zldlcosdl 1 gS2S 
1966
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