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INMOMOLKL

Lrnsrs§l3 Inäusrnlsll28nll jLnII, Sisdlllrä pnln ?no§nsmul 
?.0.6., oupninâs äs2voir2N63 soslon rsknoloZII esns s8 psnmli.8 ^olo- 
slnss ou no^ulisls soonomlos oprlms s iuiunon ns3un36lon snsnZsrlos 
ZI âs msienll pnlms. In 3ossr eonlexl, muîs^II eonllnul se InnsZIs- 
iN6328 în âomsnlul sojlonLnIIon slsornles. 0 3renjls 8P60I3I8 ZI 
spIIos^II In oonllnu8 sxllnâsns nsvln moronului 3inonon, esns sli- 
msnisr äs ls 3UN36 äs rsnsiuns ns^lsdils, ssis psni'onmsnr In numsnos- 
ss 3iruu^ii pnsories.

Osninjsls inäusinisls un§snrs 3U äus ls nspiäs punsns In 
^uncjiuns 2 unui M3ns num8n äs 5i3rsms äs sojionsns, ns§1sdile, ou 
moron sinoNON, äsn uri1i2SNS3 Ion eunsnr8 sviäsn^i328 nsessirsros 
spnoi'unâLnii äii'snirslon ^spsels i'unojionsls, psninu 0 explosisns 
rsilnioo-60Onomie8 8u^snio3nL. ?ursnils unirsns msnl, âs onâlnul ms- 
Zsv/sjllon, Lponsse Inîsnssnl psnînn seosls sisteme âs sejlonsne,sîlt, 
psnînn ImponîOnjs îs^nolo§ie2 3 n^ll^^slon sejlon^îs, oii ZI psnînn 
sl'solslo soonomles ssmnII'Iest.Ive sie onIeLnon solnjll x>02lîlv6.

In InensnS L6 L-dnâlsLă slslsmnl 6s so^IonANS d323l P6 sllmsn- 
îQN63 mo^onnlnl Llnenon âs Is eleloeonvsn'dON) s o2nnl pninolp^IL 
nîlll^gns oslo N6pn6 26nt.2î3 âs monlls noîs'dlvS âln Inâosînls mg-dsnl- 
slslon âs eons^nne^II.

In ospllolnl I S6 PNSLln'dL spselnnl lQN§ si spllestzlllon mo­
ronului slnenon oomsnäsi In I'nsovsnjL, sinueluns ZsnsnuIL s sosslon 
siot.6M6 3et,Ion3N6, .^v^niuiols urlli^^nll eIeIoQ0nvsnro3N6lon os 
SUN3S äs rsnsluns ZI r'nseven^L vsnlsdlls, pnsoum ZI pnlnolpllls 
§6N6Nsl6 ZupL 02N6 86 ON^3Nl26S28 oomsnâs unon 33^^61 âs sl3rsms.

Ospllolul N63II26223 o ds^L 3lsr6M3rIoâ âs rnslsns 3 ololo- 
eonv6nro3nslOn 63 8UN3S sisiles âs eonvsnrlns âlnsot.3 s eunsniulul 
sllsnnsrlv, 03 rsnsiunS, I'NSoVSNjZ ZI numLn âs ^326, ZI 6luelä6328 
pnlnolpllls oonvsnrlnll âinsors, I'unâsmSnrlnâ rnsisnss snsllrloâ 3 
3063rul msesnlbm P6 moâul3jls âs smpllîuâlns.

Osplrolul ) rnsr6328 od^Insnss r6N3lunIIon âs IsZIns sie 
ololoeonvsnrosnolon ZI PN62lnr8 nslsjllls Z6N6N3IS äs äslsnmlnsns 
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s uu^iuuiiou âs eeuäue^is iu äii'suir.s momsuis ssmui^iesiivs.

Iri espiioiul 4 ss pus2iui8 seus^iiis msZiuii siueuous i'ssis Zi 
se^ivsisuis, äiu iseuis esiou ävu8 sxs, eouiuuiuäu-ss o evuespjis 
sissr.ie8 iu sisdiiiuss moäsisiou msismsiies sis äii'si'ir.slvi^ i'sZimui'i 
äs i'uuejiousus. vs sssmsuss, ss äs2V0ir.8 mväslui 1's2Oi'is1 si DSZiuiior*' 
äs euusui sir.suusr.iv, slsdvuiuäu-ss uu moäsi ^s2vuisi eompisi si wsZi- 

uii siueueus.
Ospiieiui eousr.ir.uis psuiss äs spiiesus s eousiäsus^iiiou I 

r.eousr.ies is sibiul unor us§imuui äs i'uuejiousi's sis sisismsiou äs 
se^iousus eie1oeouv6ur.ou-mor.ou siueuou. ^lsi iuiii, ss^r.usiss28 snsii- 
îie us^imui r.usu2ir.ouiu is eupisuss iu^LZuu3uii äs exeiisjis s moiouu- 
iui siueuou, sesssis L'iiuä msusvus esus xuseeäs ouies usZim äs pouuius« 
3s äs^iusZis sxoi eouesp^is äs moäsisus uumsuie8 s sislsmuiui eieio-^ - 
eouvsur.ou-mo1ou siueuou Zi se pus2iur.8 xuiueipsisis puoZusms iuivemils 
Zi uiiliLsîe. Le äs2voir.8 msloäies 6sr.sumiu8uii isusiuuiiou äs slimsn- 
îsi's s mo^O^uIui sinoi'On, einâ ss impari 6s Is ineepuî snumi-ds eonâitzii 
sieeii'ies Zi msesnies, coner'sîiLsiL msi iniii ps siuöiul i'sZimuIui âs 
pornire si w.oioi'ului sincron, eu i'ixsi'ss i'sLoruIui sps^isl si our'euiu- 
iui sisioi'ic: iu sxs cj.

6spiioiui 6 eupuiuâs sspeeis sie vsioi'i^ieLi'ii âiuseis iu pi^v- 
âue^is s ^uuâsmsu^eiou -dsouet-iee c^62VOiîsîs iu iueusus. Lekipsmsuîui 
äs se^iousus s mouiisu uoîsiivs äiu iuäusiuis eimsuiuiui ssis sdo^äsi 
iu puodismsiies ss i'uue^iousiL Zi susuZsiieL.

^usiiLs sesLiui sisism, s eLuui l'uucjiousi's iusduis s3 ss esuse- 
isui262s puiu L'iux ms^usiie eousisui iu iuäus Zi i'seioi' âs puisus uui- 
isu, s i'seu'd odiseiui evuiuseiuiui äs esuesisus eu Oemdiusiui äs I^isuji 
Zi ^Ldveimsui (O.i.^)- ^isZä. Leouowiiis äs snsuZis Zi svsuis^eis 
-ds^uies eeuîuug-dS siuî ssmuii'iesiivs.

iu ^iusiui iueuLuii ss sviäsu^is28 puiueipsisis evueiu2Ü, es 
o siu-ds28 s sspseisieu siueiäsis Zi e usik'suiu^ psuiuu e6uesi8ui1s äs 
psuspseiivL.

O,udui du î> i. ils msi impeul-su^s säuss äs suioi' iu esäuui iueuLi^ii 
siui uumsiosi'Sls:

i. Uust.il'iesuss msr.smsr.ie8 s puiueipiuiui eoui'oum eLi'uis moäu- 
is^is äs smpiir.uäius si8 is ds2s ^uuetziou3uii muisresusior' esi's i'ssii- 
2SS28 eouvsur.iuss äiuser.8 s euusuiuiui siieuusiiv, iuäspsuäsni äs 
5siui eomur.s^isi, r.U5^r.suss susiir.ie8 s msesuismuiui eouvsi'r.iuii is 
eieioeouvsur.vsi'e pius is okl^iususs i'ei'msi äs ssi?is ^eui'isr' s isnsiuui- 
ivu äs ieZius.
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2. Lviäsnjisnss sxisisn^si s pslr'u vsioni äisiineis sis un- 
§kiuniioi' äs eonäuejis 8 iinisiosnsion ps äunsis unși psniosäs s Isn- 
siunii äs isZiiss is eieioeonvsniosns, sisdiiinss nsis^iiion Ion äs 
esieui in es2 Zsnsnsi.

Z. ivleäslui issssonisi eomplsi si msZinii sinenens.
4. Insisnss snsiilisL s ns§imuiui insn^iloniu si msZinii sin- 

enons 1s eupisnss inissLZunLnii äs sxeiisjis.
9. ^iZoniim Zi i^noZnsD psninu moäsisnss esnseisnisiieii 

inInsns-isZins s cieioeonvsniosnsion Zi äsisnminsnss mLnimiion ss'une- 
^ionsis s^snsnie.

6. 3Inueiuns sisiswului äs seusjii s msZinii sinenons ps insi 
sudsissssms, „6", „Z" Zi Omepoisn, Zi seusjis wiZeZnii, sxpunsi'ss 
eonespjisi pnivinä uliii^snss sessions in nsponi eu esnssisnui miZ- 
ssnii.

7. i^siväs äs äsisnminsns s Isnsiunilon iässis äs siimsnisns 
s molenului sinsnvn psninu s ss inäspiini insi eonäi^ii sesisns, 
sissinies Zi msssniss, äsis.

8. Uoäsi msismslie Zi pnvZnsm psninu siuäiul i'uns^iOnZnii 
mvionului sinsnQn, su ini'LZunsns äs smsniiLsns, inin-un ns§im ssnss- 
isni^si pnin L'ixsnss isssnului sps^isl si eunsniului sisisnie in sxs Z

9. ^oäsi msiswsîis Zi pnv^nsm psninu siuäiul L'une^ionLnii mo- 
isnului sinenOn, L'LnL ini^Zunsns äs snionii^sns, Is i'Iux msZnsiis in 
inäus sonsisni Zi ^ssion äs puisns uniisn.

Is. Lisdilinss eundslsn äs ns§Isns psninu somsnäs sskipsmsn- 
iului sielosonvsniOn-nio-don sinsnon inslsn, äs Is msnils roisiivs, in 
vsäsnss L'uns^ionZnii Is i'Iux msZnsîis sonsîsni Zi i'ssioi' äs puisns 
uniisn.

II. knOZnsm peninu spnoximsnss eundslvn Iskniss pnin pslinos- 
ms I.SANQNA6, -SU äsisnw.insnss sos^isisnjiloi' polinow.ului vnäsnsi äup8 
pulsnils vsnisbilsi inäspsnäsnis.

Is esis äs msi sus ss pol säLu§s unsis iäsi, nsis^ii Zi sekems 
o i'^ n',1 e .

31 kW30I56?.^^I

i. I^vis^ii psninu mZnimi ili^ies ssu msiemsiies

s - sxp - vpsnsion äs noiins;
H - smpiiiuäins s unsi oseiisjii;
8 - inäue^is msZnsiies; eosilieisnjii seus^iiioi' äii'snsn^isis sis

wsZinii sinenons se^ivslsnis, seniss in nspont. eu L'luxunils 
msZnsiies;

iss - issnsevsn^s;
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A - element Zenersl si unei mstriei;
i - eurent instsntsnsu;
I - vslosrs et'ioscs s unui eurent; ^unejig eurent elsetrie;

- v^-î
<1 - moment, âe inerjie;
Ic - eoet'ieisnt âe eupls^;
X - num8r âe pulsuri sie sistemului âe tensiuni 6e ls intrsrs intr-o 

sltennsnjâ s tensiunii âe ieZire;
I, - inâuetivitste in Asnersl, inâuetivitste proprie;
w - num8rul âe ^sns, num8r âe pulsuri, moment âe rots^is rsportst;
L/I - inâuetivitste mutusIL, moment âs rotsjis;
n - vite^L (^reevenj8) âs rotstzis (tursjie);
dl - num8r âs spire;
p - num8rul pereekilor âe poli;
? - putere setiv8;

- putere resetivs;
r - N62istenj8 eleetrie8 rsportgt8;
k - re2istenj8 eleetrie8;
L - putens spsrent8;
t - timp;
l - periosäo;
u - tensiune instsntsnse;
U - vslosre et'iesee s unei tensiuni slternstive, simetnioe; .-
v - nspontul amplitudinilor tensiunilor 6e rst'erin^L/sinöronirsre;
x - resotsntzL rsportstL, vsrisdilä ourent8;
X - rssetsn^8;
2 - impeZsn^8;
a. - un^di äe oomsn68 (smorssre,sprinâsre»re^lsre);

-un§^i 6e oomuts^is (âs suprspunere onoZio8);
Z - ooei'ieient 6e distorsiune, un§!^i intern (cle ssrein8) sl msZinii 

sinerone (^8rL inc^ioe), un§di Zintre teorii sps^isli eu 6ou8 
tensluni;

k. - seeelere^is un^diiulsr8;
-A' - un^Iii eleotrie;
X - unZki âe eonc^ue^ie; eurent relstiv âe pornire;

- eoepieient Ze dispersie;
- rnport sl ^reeven^elor 6e intrsre/isZire;
- freeven^s unS^iulsr8 (pulssjie);

X- - - crs a/ ;
5) - vite^L un^^iulsr8;
C"- ^sotor <^e ciispersie;
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7
V

- 63^323^ eunsni-isnsiuns, ^228 inijis18 s unsi oseilsjii;"
- l'lux msZnslie insisnisnsu, âsi'sLs^ eunsni-isnsiuns 

slseinomoiosns äs mens in §ol 3 int'8Zun8nii inäusului;
- âunsis, iniin2isns.

^smnii'iesjiils Sxponsnjilon

i - insnspuss msinieii;
* - complex oon^u§8i; N3poni3i ls vslosns 6s nsZim. 

Z. Lsmnii'iesjiils indicilor»

8
8 , z

â

- sämisidil;
,0 - ^32Sls M8Zinii ini^32si6;
- 3M0Nli23N6;
- 3X3 lon^iiuäinsl8) V8l03N6 msäis PS inisnv3lu1 ÄS eoncluejis;

v - smonii2sns 1on§iiuäin3l8;
6
L

- seiiivslsni;
- sxeiis^is;

1 - inijisl;
m - smpliiuclins 8 unei m8nimi slisnnsiivs simsinies;
n - nominal, sl n-lss, ns§8iiv;

- convonlon 6s âou8 esâN3NS pnin 03NS inses 3li6NN3N^3 N6Asiiv8
3 ounsnlului; nsulnu;

O - omopolsn; 6s inlnsns; pninoipsl, 6s d328; mom6ni8n;

p - po^iliv;
- CONVSNlon 6s âou8 osâNSNS pnin 03N6 inses 8liSNN3N^3 PO2Üiv3

3 eunsniului;

l)
- 3X8 iN3NSVSNS3l8;
- 3M0NÜ23NS iN3NSV6NSs18;
- ns6i'623i, ns^6nin^8, noion;

s
(n)

- sision, inäus, sinenoni23N6; 
- onâinul snmonieii;

u - un/^^iul äinins ^32onii spsjisli^g Äi.s.m. äs msns in §ol 
3 ini'Q^un8nii inclusului;

US
,U-^82Sls nsjslsi ini^823is;
- unxdiul äinins i'sLonul sps^isl sl isnsiunii sisionies u^ Zi

X
esl 3l lsnsiunii äs sxeiis^is u^, (3x3 ä); 

- onâinul ^32si sisionies;

-v 
4
i

- onZinul i'sLsi eunsnis ls un sisisw polii'sLsi;
- N3poni3ns I3 un sislem 6s sxs noiiis eu un^diul 'ö' ; 

- ininsns;
2 - is.zins;
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- i»spoi*t.sî, sâimsnsionsl;
_I_ - NSPONt-SNO Is un sisism â6 6X6 i'sot.snZuIsi's.

4.

0.8. - ounSnî slt.6nnst.iv;
0.0. - eunont. eoniinuu;
ot.. - oonsîsnî;
'd.6 .m.
t. .m.w.

- Isnsiuno (t'ON^Z) 6l6otnowot.osn6;
- I6nsiun6 M6§n6t.o mO-dosns;

60V 
LVI' 
eir'

- oiolooonv6nt.on;
- eonvSnîvi' 6inoe-d âs L'ndOvenjL;
- oonven-kOn inäineo'd âo ik'i'sovsn^L;

^80
K303 
LL?

- niOâuIsjÎ6 â6 8MpIiîuâîn6, mot.oi' Ksinonon;
- M6osnism;
- msZinZ Sleoîi'ioL ou oomu^sjÎS st.st.ioZ;
- mioi'Opnoossvi';

L13
K??I

- msZinL sinononZ, r2Ot.vn sinonon;
- i'sânsssi'S ou polsnit.st.6 penisâio inv6nsst.Z
- t.S^O^SNSNSt.OI';
- t-nsZuotonuI pOsijisi i'ot.vi'ios.
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1.1. Hpllesjii sie eomsnäsl in. L'r'sev6nj8

vomsniils äs splies^is s1s setziOnsnilen i'sZIsdils en msZIni 
cis e.s. ss Lmpsnl în äons es1s§onii: uns ssls N6pn626nîsl8 6s sp11- 
esjlils esns nsessil8 psnL'vnmsn^s 6s ns§1s,j niälesls, Isi' ess1s118- 
6s es1s esns V12SS2S nsänesnss eonsumnnHen äs snsnZIs s1se1n1e8 ^6^.

^slvsl, sejionsi'ils äs e.s. 1s-sn Lnloenll ps es1s äs e.e. In 
sp11esj.11 en ns^1s^' äs 1ns118 pe n1'oi'M3nj8, es In es?n1 Ismlnosnslon, 
msZInHen nnslls ZI Isminosnslen äs K1n11s. Vs ssemsnss s-sn äs2vo1- 
1s1 eonllnnn sislsmsls äs Inse^lnns en msZinl äs e.s. ^69^. Vs äs 

s112 i)sn1s, sL'leisn^s snsnZslieL s pompelen, sn^1sn1s1vn, sxlisuslos- 
nslei', vsn111s1osnsl0n Z1 eompnesosnslOn s ^esl eonsiäsnsd11 sponilL 
pnin nseunZsnss 1s sejlonsnl ns§1sdi1s äs e.s.

^p11es^1i1s lipies s1s se^iOnLnilen N6§1sd11s äs e.s. sini 
pns^SnIsls Ln ^i§nns 1.1, snd Bonins nnon äomsnll äsL'lnils In sisls- 
mu1 äs eOvnäonsls pnIsns-nLspnns älnsmie ^4,69^..

/1/^ecr
1.1. vOinsniils äs spliesjii s1s se^ionLnilOn 

nsZ1sdi1s äs e.s. Ln eoenäensls pnlsns-nsspnns 
äinsn^ie.

Lowsnäs 2n ^nsevsn^s nspne^inls psnlnn nnies msloäL pesi- 
d118 psnlnn ns§1s^)u1 vils^si äs nols^is. ^esssls s äslsnminsl 
slsdonsnss nnOn snnss äs sliuisnlsi's en vnsevsn^L nsZ1sd113, esns §8
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?ie eeonemiee, ?isdi1e Zi simpis 6in punei 6e vs6ei-e iednie. Oei-eei8- 
rile Zi i-es1i28niie äs pin8 seum su eoniui-si e8 mi^iveui iednie ?un6s- 
menisi penii-u i-e§1s^ui in ?i-eevenj3 si msZinilon 6e e.s. ii i-epi*S2ini3 

eonvei-iosi-eie eu vsniiie semievn6uei02i-e esi-s, siimenisie 6e Is i-e^es- 
us ini?s2si3 U2ins18, s8 ?unni262s Is ieZii-e iensiuni neZisdiie, âs 
?i-eevsntz6 nsZIsdile ^18^.

^vsnis^sie 1^3, esne ii ?se s3 ?ie pi-6?ei-si in numei-esse spiies- 
jii, sini unmZiosi-eie ^18,71^ :

- psnmii ^unejionsnss sinenonL ni§unoss3, imponisniL ?ie clin 
punei 6e vsâsns si viiesei 6e neis^is, ?ie si pv2ijisi un§diuisi-e;

- sxisi3 pesidiiiisies msntzinsnii ?seiei-uiui 6e puiei-6 is vsioi-i 
spi'Opisie 6e uniisis Zi s odtzinei-ii, in eenseein^3, s unei- vsioni ms- 
xime sie ?seiOi-uiui 6e puiei-e pe psnies ne^eisi 6e siimsnisn«.

vemeniiie psniieuisns 6s uiiii2si-6 s ^3 i-eisiiv, evmsn6si in 
. ?i-eevsn^3, se eoniunss23 in i-spoi-i eu puiei-ss ssi?ei:

- se^iensni 6e mie8 puisi-e, sud ^O K:V/, is esne sinenenismui 
niMnos esie nseessn, siimenisie in ^vss3 iensiune;

- se^iensni 6e puisni me6ii (^O lcVZ... i ^V/) Zi msi-i (pssis 1 â) 
is esne iensiuniis 6e siimenisne se pvi ni6ies is 4...^O IcV ^71^. Vse8 

in §sws âe puieni 1...1O M/ sini uiiii^sis siii N3 eii Zi pesie 
IO j/v/ 26 N6eomsn<^8 s 26 dolosi numsi IVI3

ds ninäui ion, sejivnsniie eu !^3 âe puiei?6 msne se pei äii'er'en- 
tzis in nsponi eu iuns^is ssi^si ^,7?^:

- iunsjis wies, eum sini esie âesiinsie isminOsi'eloi', eie- 
vsiOsnsion 6s min8) moniion ssu eupiosi'sler' r'oisiive, esLuni in esr*s 
se spn6eis28 OpOniunL uiiii^snes IVl3 eu peii spsi'enji, siimenisi 6e is 
OOV. L'3 posis sv6s 6O poii ssu edisn msi mui^i, isn i'neeven^eie nemi- 
nsie sie OOV sini in Zsms )...1O

- 66 iues^i6 wsne, pin8 is 1OOOO nvi/win, ein6 se pneeoni2es28 
siim6nisi'6s k^3 66 is un OI?, ineiu2in6 un invenioi* 6e eugeni. ^eessi8 
seiudie esie n66omnn6ni8 ^eninu se^ensnes pvmsreion 6e siimenisns s 
esLnnelon, peninu eompnesvsne, peninu se^ivnLni speei?iee 6in in6us- 
inis peinoii^sn^, s S^eion nsiur-sie Zi 6xinseiiv8, ?iin6 uii1i?sdi18 
Zi p6ninu pOnnines iundin6ion eu §s26 ssu s pewpeiei' 6e seumuisi'S.

^e^iensnes moniien eiiin6niee 6s eimeni, s eelon 6e s^i'iwsi 
Zi m8einsi (meni eu diie ssu suioZens), N6pn62ini8 uns 6in spiiesjiiie 
6e^s eonssensis sie l^8 66 msne puiens ^9,49,68,7Z, 94 ,iO0^ . Lsie es2ui 
uiiis^sien eu Zsdsniie msni, 6ismsineie ismduneioi? siiuin6u-ss in 
^nms 4...7,^ m, eu iunsjii nominsis 6s 8...?o nei/min Zi puiei*i 6s 
se;ionsr-s 6s )...i^ IM, psninu esne 1-6611261-68 unei- i-66ueivsi-6 mses- 
niee, si^ui-e Zi seOnemiee 6sie v pi-edi6m8 iednieL 6i?ioi18.
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In luenenee ^94^ sint eneli^ets venientels stnuetunele eunOseuts 

psntnu sistemul msesnie âe entnsnens e unei moni eu unul seu âou8
N3, pnin nsâueton seu emdnsie^-neâueton ZI se t'onmulee^ epneeisni 
enities ssupne eesstons.

3impli^ieenee sistemului msesnie âe eejionene e monilon, eon- 
stinä in pnineipel in eliminenes nsâue^iei meeeniee, Zi slimentenee 
N3 âe le un muteton eu L'neeven^ neZ1sdi18 I'ee s8 eneese8 sudstenjisl 
si^unenje in ifunejionsns s eZneZetelon, nsnâementul eesstons Zi esli- 
tetss pnoâusslon. kosidilitetes ne§18nii vitezei âs notetzie enss28 
svente^e suplimsntsne eelon leZete âe ponnine, eonstinâ in odjinsnes 
unei pnoâuetivitsji mexime Zi in eneZtenee eelit3jii pnoâuejiei ^47, 
66^ seu in implementsnse unon enitenii âs optimiLene ^unejione18 eum 

en iii minimi^enss eonsumului âs enenZie elsetnie8. ?sntnu ee^uni eon- 
enste sint estimele eneZtsni âs pnoâuetivitets eu 29A Zi neâueenss 
eonsumului spseit'ie âe enen§ie eleetnies eu ^6^ ^47^ .

Cotonul sinenon âe eejionene tneduie s2 t'ie pnoisetst in eon- 
eonâenjtz eu tipul monii ^68^, eens poste se i^ie pnevZ^utL eu leZZne 

eu t'us seu pe tod2. Lpeeiel pentnu sejionenee monilon, su t'ost pno- 
ieetsts N8 inelene, s eenon euplsne eu moene se ^eee eont'onm nepne- 
26nt8nilon âin ^iZune 1.^.

In 05^7,ul in eens

^i§.1.2. vispunenee 
inelsn in nepont eu 
moene: e- intne 1e§8ne; 
d- in st'sns ls§3nSlOn, 
eu notonul t'ixet in 
pnelunZines eeneesei 
monii; 1-inâus; 
2-dodine^ noton;
Z-nosts polsn3; 
4-1s§8n;
9-tode monii.

nocite polen8 s IVI3 inelen se t'ixeeLL intne
le^Lne (v.^i^.l.?,e), âineet pe eenesse monii seu pnin intenmeâiul
unei i^lenZe, putenee motonului nu poete t^i stedilit8 intotâesune in 
eoneon6snj8 eu eenin^sle eonenete, âstonit8 nestnie^iilon âimsnsionele 
Zi e unui âomeniu limitet pentnu nepontul âismstnu-1un§imes motonului.

^mplesenee N3 le un eepet el monii (v.t'iZ.l.^^) , in st'ens 
ls^Lnelon pe tod3 (peni^sniee), penmite pnoieetsntului meZinii s8 sid8 
in vs^ene, in pnimul ninâ, esneetenistieile 6e vits28 Zi âe euplu 
impuse eeesteie ^94^.

Uste posidi18 Zi o s tneis soluție âe se^ionsne, einâ se uti- 
1i2ee28 un k(3 sspenet, âe eonstnue^ie nonmsl8, euplet meesnie âineet
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Is sndonsis menii. In sessi es2, niiii2snss msisnisisien seiivs äin 
eensinne^is meiennini esis msi si'iei6ni3, isn meionni ssis msi pnjin 
sxpns sejinnii msäinini ineen^nnLion. ^ZnsZsini eenp8 inss nn sps^in 
mgi msns äseii In es2ni I'eiesinii ^8 insisns.94^.

vinins nssii2sniis ennosenis, nnm8iosnsis insi sini äs msnjie- 
nsi pnin äsisis ivn esnseisnisiies:

- sejionsnss meniien äs eimsni (en diis), ?^-6,4 M/, n^ -1^ 
noi/min, 2p^44, ^-0...^,^ ?l2 (t'sdnies^is Lnown Vvvsni), pnims in 
inms I'iinä insisisi8 Is ds ttsvns, I'nsn^s, in 1969 ^12,68^;

- se^ionsnss meniien äs eimsni en N8 leni eomsnäsi pnin een- 
vsnÜ2en sisiie c^s ^nsevsn^L, n^-i4 r'vi/min, 2p-4O,
^n-4,66 H2(cone6pji6 Zi I'sdnies^is 6.8.1^) ^Z9^;

- sejiensnss nnsi meni eiiinänies 4x1^,^ m, ?^-Z,2 1^.7, 
^-0...8 »2, nssii23i8 in d.K.8.8. ^47^.

Osis snpiimsnisns ssnpns sejion3ni1en ns^isdiis psninn meni äs 
m8einsi insisisis in inms, pnsenm Zi ssnpns pns0enp8ni1en äs viiion 
in sessi äemsnin, sini äsis in Inei'Lnils ^47,68^.

O sli8 splies^is äs inisnss s IVl3 eomsnäsi in ^nsevsn^L o eon- 
siiinis se^iensnss enpiosnslen i?Oisiiv6 äs esleinsns. Bessies i'spi's- 
2iniL niils^sls isdnoloZies äs ds2Z sis i'sdnieilvn äs eimsni, äsi? 
iZi Zdssse spiies^ii Zi in siis nsmnni inänsinisis, es äs sxsmpin in 
msisinn§is I'snossZ Zi ns^snossL, edimis Z.s. ViisLs nnZdinisi'L s enp- 
ivnnini nspnsLiniZ psnsmsinni ns§1sdii ^nnäsmsnisi si pnoessnini isd- 
noioZie, s esnni ässi'sZni'si's wsi äspinäs äs sämisis msisniiivn pnims, 
s eemdnsiidiinini Zi s ssnnini. ^e^ionLniis en esnseisnisiiei Dvi nn 
sini eonsspnnLZiosns in sessi es2, äsosi'ses - ps äs o psnis - äsisi'- 
min8 e miZesi's nsnni^enmL s enpionnini in äsennsni nnsi r'oisjii,isi* 
ps äs siiL psnis nn psnmii edtzinsnss vüs2si äs "wsns iiniZiii" 
n-0,^ n^, nsesssnä in snnmiis psniosäs nsp^62sniinä 1O...1^P äin 
iimpni äs inenn. Messis se^ienLni nsessiiL weivsi's en pnisni äs 
64O...1'ZO0 KV/. 8s 6SÜM6628 e8, pnin spiiesnss se^ion8nii ns^isdiis, 
pnoäneiiviisiss enpiosnsion noisiivs ensZis en 6...8^> äsienü8 opii- 
mi28nii pnoessnini isdnoiv^ie ^i s ensZisnii si^nnsnjsi in i'nne^ions- 
I-S

^lîs gplicq^ü sis KI3 comqnäs^ ln LrsovsnjL slnî âssoriss !n 
luci-Srils ^1.6^,71,89,97,10^^.

In cZomsniu! ri-nc-^iunii slsc-rnies, ss eonslstt äsLvollsr-ss 
sc^ionLnilon äs s.s. Zi, In psnlisulsn s ss^ion8rii pnin 60V s UL, 
ssss SS ^SN^iî.s sns^îsnsZ insîslsîs 3 IssoiLO^ivsIoi* slssli^iss
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Is vsloni äspstzinä skisn 9 IVI^V . 3s 3pn6si328 s8 slimsnisnss L/I3 
6s Is un invsnion su svmuis^is äs Is ssnsinL ssis msi pu^in poini- 
vi18 psninu insstziuns, äsosnsss Is viis2s miei sunsniul In inäus 
posis I'i Ininsnupi, ns^ulilnä pulsstzii 6s suplu Zi o slsds uiili- 
2SNS 3 moionului Zi vsniilslon invsnionului ^69^.

In S666 SS pnivsZis 1^3 Iini3N, M3^Oniisis3 I'inmslsn SSN6 
slsdons328 sisisms äs insnsponi isnssinu âs MSN6 viis28 (äspsZinä 
Z00 ^m/k) PN6S0ni26S28 ulili^snss ssssiuis In vsnisnis svlnä 1^8- 
ZUNSNS3 inäus äisinibui18 In lunZuI änumului ^96^. 3Ini eiisis N6S- 

Ü2sni su pulsn! äs 9,2 IM, I) - 72A Zi eoscf - 0,82.

1.2. 31nusiuns 8S^iensnilOn eu K/I3 eemsnäsi In I'nsevsn^

Oemsnäs In i^nssvsn^L s IVI3 sns In pnssiis8 0 äivsnsiisis 6s 
eonens Ü2-8ni, äi^snsn^isis pnin i'slul sunssi 6s ^nssvsn^8 vsnisdiI8, 
pnin sxisisn^s Zi L'slul nssstziilon uiili^sis, pnin ssn8si6nisiieils 
I'uns^ionsls sie äisps^lllvului âs somsnâL.

3lnusluns unui sislsm äs ssjionsns Zsnsnsli^sl eu N3, esns 
ss nsäss mulliluäinss äs soluții pnopuss, ssls pnsLSnlsls pnin 
Ls!l6ms dlos äin ^iMns I.z. Inins ns^63 Zi W-U ssis inisnpusL sunss 
äs I'nssvsnjZ v3nisdiIL 01. Lxsiis^is ^3 ssis slimsnisiZ pninin-un 
nsänssOn sOwsnäsdil 02. vispo^iiivul äs eomsnäL OO pnslusnssLZ ssmns- 
1sls pnsvsniis äs I3 insnslonmsivsnsls äs isnsiuns II (psninu sinens- 

äs m8sun8 äs eunsni 12 

(pSNlNU S0M3Nä3 SSPSN3- 
18 3 vsniilslon S3U 
psninu impUNSN63 ^snmsi 
sunsniului pnin S3nsin8) 
Zi äs Is insäusivnul su 
I'uns^ii muliipls 01, 
S3P3diI s8 t'UNNiLSLS 
inäiesjii ssupN3 viis- 
2si äs nvin^is Zi porüi- 
^isi nOiOnuIui U8 In 
nspsni su sisionul. 
?6 3SS3S18 d328, sini 
§6NSN3iS ssmnslsls äs 
SOM3Nä8 3 VSNÜIslON 
äin S0MPUNSNS3 mul3io- 
nului 01, S3NS N6L16328 
isnsiun63 äs 3liw6Ni8- 
N6 3 Ini'8Zun8nii inäus 
Zi ^N6SV6N^3 3S6Sisis, 
PN6SUM Zi 8 sslsn äin

N123N6 eu N6^63U3), äs I3 1N8NSl0NM3i03N6ls

I'iS.I.Z. 3sk6M3 dies §SN6N3I8 3 unui 
sisism äs ss^ionsns SU IVI3 somsnäsi 
In ^N6SV6Nl8.
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eompunsnes ne6nesonu1ui 62, esne N6§1es28 lensiunss Zs slimsnlsne s 
1nl'8Zun8nii 6e sxeilsjis.

I^ulslonul 61 posle l'i 6s unul 6in unm8losne1s lipuni ^20,2)^ :

- eonvenlon in6insel 6s l'nseven^ (61?), eonslinâ 6inln-un 
ns6neson eowsn6sdi1 unmsl 6s un invenlon äs lsnsiuns ssu 6s sunenl;

- eieloeonvenlon (66V);
- eonvenlon 6insel äs ^nsevsn^ (6V?).
6sninjs1e Zsnensls ps esns lnsduis s8 1s sslisl'6e8 mulslonul 

61, 6s onies lip sn l'i, sinl sxpuss In 1uen8ni1s ^69,109^, isn 

penlnu o splies^is psnlieu1sn8, eum ssls lnsejiunss s1selnis8, ss 
^onwu1es28 eon6ijii suplimenlsns 5n^69^ . . .

6n numsn imponlsnl 6s 1uen3ni21,)2,44,49,^),^9,66,71,69,90, 
99^ lnsles23 Problems s1imsnl8nii 1^3 pnin eunvsnlosns 6s l'nseven  ̂
in6ineels. vupL slnueluns eineuilului inlsnms6isn 6s e.e. Zi s in- 
vsnlenului, scesls sislems 6s evnvenlins s enenZisi pns2inl8 esnse- 
lenistiei l'une^ionsls speeii'ies, pnelin6u-ss unon splies^ii 6i^snils. 
6 sinle28 ssupns pnvdlewslieii slimenlLnii L/I3 6s 1s 61? ssls pi'srsn- 
1s18 In ^4^.

Vs SL6M6N6S, Inli'-o ssi'ls 6s 1usi'8i'1 ^19,^1,96,6)^ sini ssmns- 

1s1s un MSN6 num8n 6e 6V?, Hosnis 6i1'ei'6nj1s1s 6in punel 6s vs6s^s sl 
on^sni^Lr-i 1 sinoullslon 6s fon^8 Zi s1 siLOniImsIoi' 6s l'unetzlonsi's.

1.Z. H1imsnt,sn6s ?^i3 6s 1s 66V

31s1sms1s 6s ss^ionsns 66V-IVI3 pns2in18 o ssnis 6s svsnls^s In 
nspOnI eu es1s ^Olos1n6 61? (ssu 6V?), 6in1ns esns ss iusn^ivnss28 
^4.97,10^^:

- eonvsnlinss 6insc:18 ss nss1l2ss28 eu nsn6smsn1 msi dun, 
pu1Ln6 pns26n1s un plus 6s 2D 1s ssnsinZ nomins18;

- sedlmdul 6s pulens Inlns ns^ss Zi ssnein8 ssls pvsldll ^8n8 
eompliesnes sup1imenlsn8 s sedemel;

- ss posls ssi^uns onies nsls^is Inlns lsnsiunss Zi i'nsevsn^s 
6<;

- ssneins pusle sves un i'sclon 6e pulene vsnisdil Zi nu esls 
rtO^essnö polosiies uriei inslsls^ii 6e eompenssne-

- espseilsles 6e supnsssnein8 ni6iesl3;
- Inlnenupenes inlîmp18losne s eomuls^iei nu 6uee 1s svsnisnss 

mulslonului;

- eon^inulul In snmoniei supeniosne posls l'i ns6us pnin sls^s- 
nes le^ii 6e eomsn68;

- msss spseifie8, nspvnlsl8 1s unilslss 6s pulens insls1sl8, 
ssle 6s pesle 6ouL oni msi mie3 6ee!l 1s 61?.
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vLmllsnss supsnLosn8 3 vnsevsnjsi äs LsZLns Is vsloni nsls- 
llv ses2uls ^I^,2Z,97^, äs eines (O,Z.. .0,8)L^^, ssls e0nsLäsnsl8 

es unul äinlns äs23vsnls^6ls 00V. vssLZun, sesssls eonsliluls un 
LmpsäLmsnl Ln sxlinäsnss spILestziilvn eLeloesnvsnlosnsIon, äsn nu 
posls l'L eON3iäsnsl8 es un äs2svsnls^ ^snsnsl, svLnä Ln vsäsns e8 
0 dun8 psnls äln spILes^LL nselsm8 sunss âs slimsnlsns eu vnsevsn^s 
mull sud limils sup6nio3n8 pnopnis 60V.

Vs SSSIN6N63, äispO2llLvuI âs eomsnä8 3! oov pn62lnl8 0 eom- 
plsxilsls äsOssdLl8 Ln vsnisnls sIselnOnleLL esdlsls. ^essl äs2svsn-
ls«^ älspsns Lns8 pnin lnsesnss îs slselnonles pN0Zn3msl8, si esnsi 
suponl mslsnisi LI nspns2inl8 sislsmui äs eomsnä8 eu mienepneesson.

In ess3 es pnivsZls lipuniis äs OOV uliii23ls, enilsniui äs 
äii'snsntzLsns esl msi imponlsnl LI nspns2inl8 num8nui äs pulsunL, 
^uäleies sIsdLILl Ln eoneonäsn^ eu pulsnss ZL sxLZsnjsIs se^Lon8niL
-3lLmsnt,st,6.

OieleeOnvenIosnsIs svLnä eineuLluI äs ^On^8 äup8 seksm3 lni- 
^32318 - M0N03lt,6NN3Nj8 (m-Z) , ns PN6 26 nls 18

VL^.I.^. 3e1l6M3 eineuLluIui äs ^0N^8 3 
oov 1nif323l-1nLVs2Sl MONOsIl6NN3N^8.

VLZ.I.^. OLneuiluI äs L'vn^ si unui oov 
^6X3^8231 MON03ll6NN3N^8,eu LsZLns 
1nLvS23l8.

Ln ^1§UN3 1.4 sLnl 
UILIL23I6 pLn8 Is pu­
lsn! äs e1ne3 20V KVH 
ZL ik^nsevenjs äs LsZLns 
msxims ^2 ^18^ .

Hesssl8 seksm8 pns2lnl8 
3V3nl3^)uI unui nuw8n 
minim äs vsnlLIs,Lns8 
ees^ieLsnjLL äs ulLIL- 
23N6 Sl lNSNSl'oNMSlo- 
nuIuL Zi venlllslen 
sLnl nsäuZL, Lsn eom- 
ponsn^s Ln snmonLeL s 
lsnsLunii ZI eunsnlu- 
IuL äs LsZLns Ssls 
äe.t'uvonsdLI8 ^1)^ , 

^e^Lon3nL äs 
pulsni msi msnL, Ln 
§3M3'2VO...7000 KN, 
S3U esns nses3il8 0 
§sm8 msi Isn^8 äs V3- 
nLs^Ls s L'nseven^sL äs 
LsZLns lnsduis sILmsn- 
lsls äs Is 00V eu Zsss 
pulsunl (m^6) .k^um8nul 
äs Z3SS ^326 se^Lvs- 
Isnls pesls VL N63lÎ23l
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eu s^uionul unui insns^onmsion muliipliesion äs num8n äs 1*826, os
in 1*i§uns 1.^, ssu pnin l'Olosir'ss seksmslen ini1*62sis-äud18 slien- 
nsn^8 (in punis), eOnensii2sis in äeu8 vsnisnis in 1*iZuns 1.6. In 
pnimul es2, numsnul 1*s2slen Is ininsns ssis m^-6, fiinâ in SSU28 un 
00V Ksxsi*82si-mon08lisnn8n^3, isn in si äoilss es2 âsn äsioni-
12 seiismsi äukI8 sli6nnsnj8, num3nul äs pulsuni ssis äudlu (m-6).

?i§.1.6. Lexems sis eineuiislon äs 
1*01^3 psninu 00V inii*829is äudI8 
»I t.6i r»?iriî,8 , eu ieZini di'iiu2sis: 
s-eu Lspsnsnss §slvsnie3 s 1*s2slon 
ssneinii; d-eu ^nups äs in1*8^un3ni 
sseunäsns äisii^ieis psninu l'iscsns 
1*928 s s^neinii.

' Leksmsls ini1*s2sis 

äudI8 slisnnsn^3 pol 1*i 
NS8li2sis eu sspsnsnss 
§slvsnie8 3 1*s2slon ssnei- 
nii (1*i^.I.6,s) ssu eu 
Znups äs in1*3Zun3ni sseun- 
äsns äisiineis psninu 1*is- 
esns 1*928 s ssneinii 
(1*iZ.I.6,d) .In uiiims vs- 
nisni3,eonseisnss 1*s2slen 
ssneinii ss 1*ses in siss 

^68,IO^^;sesssi8 seksm3 s 
1*esi säopisi8 Zi in F.3.N. 
psninu se^iensnss monilon 
äs ei^sni ^9^. Kienes 
insnsfenmsiosnslen äs sâsp- 
i^i's ssis eu IOH msi mie8 
âseii in es2ul seksmslvn 
1ni1*S23i6-llION0sIi6I'NSNj8 
(v.1*ig.I.4) , 1*N6evsn^s 
pulss^iilon ssis âudls18, 
isn smpliiuclinss'Ion ss 
nsâues äs äeu8 vni, esss 
es ssis svsnis^os Zi psninu 
äimsnsionsnss 1*ilinslon ^1)1 

In äomsniul puisni-
lon msi M3ni äs V sLie 
nsesssn s8 ss 1nsse8 1s 
seksms eu 1^ pulsuni, nss-

Ii2sdils eu un num8n äs 1*82s m^-6 Is ininsnss 66V Zi eu 1*olosinss 
eineuiislon äs 1*on^ äs lipul äudI8 s1lsnnsn^8 ^68^. Lineuilsls äs 
1*on^8 sis LLV eu 1^ pulsuni Zi pnineipslsls 1vn e8nselsnisliei sini 
pn62snisis in ^1)^.^vsnis^els sedsmslen eu 1^ pulsuni sini Is^sis äs 

nsäuesnss puisnii insislsis s vsniilslon, s in1*1usn^si ssupns ns^sls 
1on äs slimsnisns, s vsIonilOi- neseisn^slon äs s^slirsns, pnseum Zi
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âs ssiZnnsi'Ss nnon vsloni niâiosis psnsmsinilon snsnZsiioi si so- 
^ionLnii, onm sini nsnâsmsninl Zi Dsoionnl âs pnisns ^,1^,97^.

^ln ss nseomsnâ8 nssli^snss âs soâsms on msi mnli âs 1^ Ds2S 
soâivslenis (pnlsnni), âsosnses oompliesnss âsvins imponisni.8, i.sn 
imdnnsis^inss inâiosionilon isânioo-soonomioi ssis nsssmniDiesiiv8.

In osos os pnivsZis oomsnâs Znnpnnilon âs vsniils oonsspnnr8- 
iosns oslon âon8 eonvsniosns âs âon8 osânsns, o n8sp)inâins msi IsnZ8 
s âodinâii-o oomsnâs sspsnsi8 ( ssn snoossiv8), msi slss in âomsninl 
puisnilon msâii Zi msni, nnâs nssli^snss dodinslon âs Zoo Zi onn.sntzii 
msni âs sMlissns so onss pnodlsms âsossbiis. Dipsinâ dodinsls âs Zoo, 
inâiosionii isânioo-soonomioi si 00V ss imdnn8i8tzsso, msi slss âso8 
26 Inenss23 in âomsninl Dnsovsn^slon miei ^1)^ .

Insojinnss sIsoinioL nspns^iniL o spliostzis psniiouIsnL s UZ 
slimsnisi pnin 00V, moiiv psninn esns Zi soâsmsls oinoniislon âs Donj8 
sini spsoisls. ^limsnisnss 00V ss posis Dses âs Is nsjssns monoDsssiZ 
ssn âs Is nn ^snsnsion iniDs^si âs o.s. (slisnnsion). OonDiZnnsjii 
Zi osnsoisnisiioi sie oinoniislon âs Don^8 oonsspnn28iosns session 
âon8 siins^.ii sini insisis in Inon8nils ^,69^ .

I. . Oomsnâs sisismslon âs sojionsns mniaion-moion s^înonon

I.4.I. Dn^noipiils Zsnsnsls sie oomsn^ii so^ionsnilon mnision- 
moion sinonon.

^limsnisnss UZ pnin inisnmsâinl snnsslon âs o.s. on Dnscvsnjs 
âs isZins vsnisdils oonDsn8 nnsls psniionIsniiZji sisismslon âs sojio- 
nsns in snssmdln, in nsponi on I'slnl in osns ss i'sos oomsnâs pnoos- 
sslon âs oomnistzis âin mnisionnl nsspsoiiv. Din pnnoi âs vsâsns si 
sinnoinnii sisismslon âs sojionsns, oomsnâs ss posis nssli^s in oin- 
onii âssoâis ssn inoâis.

Oomsnâs in oinenii âssol^is pnssnpnns os Dnsovsn^s eomnis^iilon 
âin mnision s8 Dis âsisnminsi8 âs nn Zsnsnsion âs nsD6nin^8, inâspsn- 
âsni, âs msns sisdil^isis, ospsdil 28 ^nnni^s7,6 ssmnsls âs oomsnâ8 
âs o Donms Zi on I'osovsri^L ns^Isdiiâ (eomsnâ8 pnopnis). Us2nli8
nn sisism âs so^ionsns on on viis^8 vsnisdiI8, pnsoi^is viis^si 
âs noistzis Diinâ, in limiisls sisdilii3jii msZinii, inâspsnâSni8 âs 
ssnoin8 .3in§nnsls psniionIsniiL^i sie sossion sisisms âs sojio- 
nsns, in nsponi en so^ionZnils nonmsls on UZ, sini Is§sis âs Dns^vsn- 
^s V8nisdiI3, âspsnâsnis isnsinns-ik'i'sovsn^ ^77^, oon^inninl in sn- 
monioi sls nnâslon âs isnsinns Zi onnsni âin inâns, âs inisnâspsnâsn- 
1,8 mnision-moion in iimpnl pnoessslon in8N2iionii osos inso^sso pno- 
osssls âs oomnis^is.

Oomsnâs in oinonii inoâis nssli26828 oonsls^is âinins po^i^is 
noionnlni UZ Zi oomnis^iils âin mnision. InDasnnsnss poliDsLsiL âin 
inânsnl UZ posis Di pniviis, in sossi os2, os o inDLZnnsns âs o.o.
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eu "m" le^stuni exteniosne (m-),6,...), isn mutstonul, eoneetst ls 
seest^ donne, impneun3 eu tnsâuetonul p02itziei notoniee (D88) se 
pot, ssimils I'une^ionsl eu eoleetonul meesnie ol msZinilon âs e.e. 
^"Z)28^. Iu unele 1uen8ni 6e speeislitsts, sistemul mutston - K/I3, 
eu eomsn68 t'olosinâ nese^is âe pvLÎtzie, este spnseist es o msZin8 

-sleetnie8 speeis18, I'ÎInâ 6enumit: msZin8 sl6etnie8 eu eomutstOn 
eleetnonie ^16^ , msZin8 el6etnie8 eu eomuts^ie ststie8 -^808 ,
ventiln^ 6vi^stel^' ti^okoân.v^ 6vi§stel^ Z.s. In eele ee unmes- 
28) se sâopt8 Zenumines 6e msZin3 el6etnie8^ eu eomuts^ie ststie8, 
seessts sâmitzinâ Zi 0 pnsseuntsne mei expnesiv8 - I^L08.

In eonsens eu i6ees âe msi 3U3, IVI808 este 6e^init8 in 1uen8- 
nile ^),41^ os un sistem eleetnomsesnie speei^ie msZin8-mutsten, sl 
e8nui element, âe exeeutzie il nepne2int8 msZins sinenon8 exeitst8 in 
e.e., si e8nei eunen^i âin inI'L^unLi'ile 6e ^228 sint, eomulsji eu 
s^ulenul unui eomulslon eu veniile eleeinoniee-mut-slonul-eu eomsnâs 
Ze t,sel ^ie 6up8 pO2i^is nolonului, t'ie 6up8 pv2ijis 3ps^is18 s 
veeloniloi' âe lensiune 3su 6e t'lux ns2u1t.sn^i.

OonI'Onm sn^ument8nilon âin ^l6^ , 3U3tzinule Zi pnin âisZnsmels 

I'^onisle sle eimpunilon ms§nstiee 6e exeilsjie Zi nese^is nepno- 
6u5s in ^i^uns l.7, msZinile âs e.e. elseiee, msZinile sinenens 
^une^ioninâ ls tunete eonstsntL Zi IM08 36 cl60S6d63e pnineipisl in'les

j' i/;.1.7. l)je 6e t'^2or>i sl6 elmpuei lon ms^- 
netiee 6e exeits^i6 Zi 6e nsse^is: s-1s msZins â6 
«.e.; d-18 meZ^ns 3iner-on8 elssie8; e-ls msZins 
sleetnieü eu eomuts^ie 3tstie8 (k,11^68).

ele, ssemLnsnes ^onmsl8 pnoveninâ âin seees e8 t.ost.6 sü slnuelunils
86N6NS16, eon3tnuetiv6 snslosA6 I'iecsne N6PN6 26nt.in6, (^6 t^spt., 
es2uni psntieulsns 60 I'une^iensne sle msZinii sinenens

0snseteni3t^eil6 fiseLnui lip 6e msZin8 36 äe^insse sslfsl:
- ls msZins 66 e.e. els3ie8, un^diul 0t 6int.n6 eimpul âs 6xei- 

Zo eimpul 6e nsse^ie 8^ este eonstsnt, 6eei
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" ol. ; (I.I)

- Is msZîns 3Înonon8 0I88Î08, luns/^îs S3ls ovnslsnlL, unZkîu- 
nîls (X, Z î 2u(un§d.îul înlsnn) ^îîn6 vsi'îsdîls Is 6î^6nîls înoLnoLnî;

- Is L/iL02 ss msnjîns. o.onslsnl unul 6înlns psi'smsli^îî un^kîu- 
Isnî, 6slsi'mîn3^î äs I'sLOi'îî spsjîslî si snmonîoîlOn l'unâsmsnlsls 
sis ounsnluluî slslonîo 1^^, lsnsîunîî slslonîos Zî l.s.m. äs 
msn3 în §vl s în^L^un^nîî în6usuluî §o(I) . ^Zs6si', posls
msnjînul oon3l3nl un^tiîul 6înlns sxs lnsnsvsnssIZ ^o(I)^ 
nu1 ounsnluluî ^d)

(§0(1),!^)) - ' (1.^)

ssu UNZKÎUI ÎNÎ6NN

3SU, ÎN 8^înZîl, 6s^328^ul ounsnl-lsnsîuns 6ÎN În6us

?-.< (v(i),I(i)) - --i. (1.4)

Lîslsmul 6s 00M3N6L sl NL03) în6îI'6N6nl 6s V8NÎSNÎS äs ^6§Is<1 
s6Oplsl8, împuns o nsls^îs 6s îâsnlîlslS) 6soî o 6sp6n66ntz8 NÎZÎ68, 
înlns VÎÎ623 äs nols^îs 3 NOlONUluî Zî 063 8 oîmpuluî M3§nslîo în- 
vînlîlon SlsÎONÎO, 0663 06 SXpIîoL l'splul 08 în N6§imunîl6 ' lNSNLÎlv- 
nîî 6l60lN0M603NÎ06 nu 86 pno6uo6 ik'snomsnul P6nâuls ^îîlon , 08 Is M3- 
ZÎN8 8ÎN0NON3 0Î83Î02 ^9^.

In SÎ'snL 66 6î^6N6NtzÎ6NÎl6 l6^8ls 66 lipul molonului UlîIlLSl, 
SÎ8l6M6l6 OU NL03 8U OSl'SOÎOI'ÎSlîOS 3NUMÎÎ6 PI'O06666 66 SÎN0N0NÎ 231^6 
8 0OM6N2Ü V6Nlîl6lON ZÎ ÎNÎ'IUSN^S S8N0ÎNÎÎ 3SUPNS ONÎ SNlZNÎÎ - SPS^Î- 
3l6 8 V60lONÎlON §6N6N3lÎ23jî OONSSPUNLZlONÎ PNÎM6I0N 3NM0NÎ0Î 8l6 
lSNSÎUNÎÎ ZÎ OUN6NÎUIUÎ sl3ÎONÎ0Î ZÎ Î.6.M. 66 M6NS ÎN §0l 8 ÎN^LZU- 
nLnîIon În6usuluî , Is ^N60VSN^8 6s NOls^Î6 8 nolonului

In N8P0NÎ OU P8P8M6ÎNUI UN§Ilîul8N 8 ,Oc^NUÎ 00NSÎ3Nj8 86 3SÎZU- 
o?4 PN^N 1 0/^68 6o oomsn6?1 3 IVI^03, ovr^foom UN6Î3 6in nsls^ilo (I.?)... 
(1.4), 86 66^ÎN630 ^),44^ lN6Î. lipuni 6s 0vl60lOSI'6 3l8lÎ0.s:

- 0Ol60lONUl 3lslÎ0 66 lîp I N6SIÎ2632L ^-ol, 660Î 00N3Î8Nl8 
PO2ÎjÎ6Î 3p3^îsl6 8 ^TONUlul 0UN6Nlu1uî 3Î3lONÎ0 ÎN N3P0NÎ OU 8X8 
lN3N3V6I'33l3 q. ^063l lîp 66 00l60lQN 3lslÎ0 00N63PUN6s 082Uluî slî- 
M6NlQNÎÎ ^3 66 18 UN ÎNV6NÎON 66 0UN6NÎ, ^îîn6 8pIÎ08dîI Is PUÎ6NÎ 
M3NÎ sl6 M3(ZînîIon so^îonsls;

- 00l60Î0NUl 3lslÎ0 66 lip II 36 0ON3Î66N8 06I 08N6 Împuns 
oonslsnls un^kîuluî înlsnn sl M8ZÎNÎÎ, , ^ÎXÎn6u-SS pnîn
sosssls pO2ÎjÎ8 spsjîsIL 8 ^s^OnuIuî n 6s 8X8, q. 2sls 0S2UI 
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siimsniLnii pninin-un invsnion âs tensiune, I'iinä nseomsnâsi peninu 
sisiems '6s sejionsne eu KI303 âe puisne mie8;

.- eoiseionui sisiie âs i<ip III eonespun^e siius^iei în esne 
pnin sistemul 6s eomsnc^L ss impune -ei. (in psniieuisn (p--0) .Lsie 
iipui 6s eoiseion sisiie s6episi 1s I.0.?.L. , peninu s^kipsmen-
iui 6e se^iensne s moniivn 6s eimsni.

Oonseeinjeie uiiii28nii unuis âinine eeieeiosneie sisiies pne- 
2snisie msi sus sini expuse mei 6eisiisi in 1uen8niie ^,44^ *

Onies sii iip âe eeiseivn sisiie, nssii2si pe siie pnineipii 
seu pe ds28 6e muisiesne eu esnseienisiiei inienmeâisns inveniosneion 
âe eunsni Zi isnsiune, se inesânss28 in §nups eeieeivsneivn sisiies 

6s iip IV.
0omsn6s pnOeessien insn2iienii âin ^IL03, es Zi 6in msZiniis 

6s e.s. in §snsns1, se ds2ss23 pe ^elosines vsniskiisien âe sisne 
eum sini: ^s2Onii sps^isii eenespun28iOni eunsntziiep sisivniei i^ Zi 
noivniei i^ Zi eei eensspun28iOni I'iuxuniion ms§nsiiee sisibnie 
neionie Zi pnineipsi si msZinii ' sessis vsnisbiie âe sis-
ne se in^iuen^S32L inine ele pnin 1s§8iuni inenueiZsie, ssii'ei. ineii 
un nsgis^ in6spen6sni si unens 6in m3nimils âe I'une^iensne neessiiS 
sepsnsnes se^iunilen vsnisbilelen 6e sisns pe esles eempensstziei.

1.4.2. Linueiuns sisiemslen âe eomsnâN

In sinueiunile âi^eniielen sisisme eoneneie 6s eemsn68 sini in- 
eluse, in s^sns nesejiei Ze pOLi^is, nese^ii 6s viieLZ âe nvis^ie Zi 
euplu. ve 3S6M6N6S, âsi ^iinâ ^spiul e8 in ms^oniisies splies^iilon 
inienvin sejienLni eu moiosne âe puisni menipeninu esne eesiul ins- 
Zueiesnelon esie«Zsmnii'iesiiv, ssie pesibilL ekisn v s^usisns s psns- 
meinilon msZinii, ds2si8 pe mLsunâioni, eum sn I'i eonsejis nsLisien- 
^elen ini'LZunZniloi' in i'unejie 6e iewpensiunL 

vsLvelisnss mieneelseinonieii s I'Leui posidilL spliesnes ie- 
oniei I'sLOi'ilOn sps^isli, es mLnimi äe sisne, Is pneiseisnes unon 
sisisme ^6 ne/^lsne eomplex8, eum esie s-isî.omul "Insnsve^ion" 
(Liemeus). ^pliesdil msZinilen c^e e.s. sliment/sie pnin muisivsnepsis- 
ismul c^e ne^Is.1 sns Is ds^L pnineipiul .,vnieni8nii 6up8 eimp". Ic^ess 
I'oloLinii unui ssiiel 6s pnineipiu se ^311^168 pnin sesss e8 iotzi 
^sLOnii sps^isli si mZnimilvn äs sisne sisienies se i*uiese sinenon, 
eu sesssZ^ v^isrS, Zsienminsi8 c^e ^nseven^s 6e slimsnisne. Lekems 
dlee s sisismului c^e ne^Is^ on§sni2si ps pnineipiul „onieni8nii äup3 
eimp" ssie pns2enisi8 Zi 6esenis8 pe Isn§ in luensnes ^20^. ^isiemul 
c^e ns^Is^) „Insnsvseien', esne penmiie ne^Isnes iuiunen m8nimilen äs 
sisne sie msZinii, posie I'i simpiil'iesi peninu spiiestzii eeneneie.
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In nspont eu speoifioul soestons. ^vinâu-S6 in vsâens. fsptul os, In 
soest sistem, impunenss ouplului elsotnomsZnstio se nesIiLes^L in- 
âineet, pnin intenmeâiul ounsn^ilon, se spneeis^L os pnin «impunenss 
nsmi^Iooits 3 soestuis en fi posidilL simplifiosnss sudstsnjis18 s 
se^smsi stnuotunsle âe ne^Isns ^76^. 

0 stnuctun8 similsi'8 sistemului „Insnsvs^ton" o sns oomsnâs 
se^ionsnii pnin 00V s N2 pns^entstL in ^77^. psntieulsnitstss soks- 

msi men^ionsts O oonstituis pO2i^ionsn6s fs2onului eunsntului sts- 
tonie in sxs Z, neeli^etL pnin pnsvsâsnss unui ssmnsl âs nsfsnin^Z 
sâsovst, Os stsns, un§kiul c!) N62ult8 s§sl eu 2sno, snssm-

dlul oomsnâ8-00V nepns2entinâ psntnu msZinZ un oolseton ststio âe

Listsmul oonosput âs 
I.O.P.L. ^99^nssIi^ss^Z nsZIs^u! 
smplituâinii 1^ 3 eunsntului sts- 
tonie, isn eunentul âs sxeits^is 

Zi un§kiul tt. , definit siei 
ânspt eomplsmsntul unZkiului in- 
tenn, sint mLnimi oomsnâsts in

vi^nsms vs^oi-isIL sim- 1^ ânp8 i-unc-^1 spsk-iLi-
plifieetL 3 IVI3 in eonâi^iile ee. In t'i^uns 1.8 se pne^intZ

(f-0. âie§N3Ms veetvnisls siw.plit'iestL
s I^l8 pentnu es2ul t'Iuxului.ms§- 

netie in moten e§s1 eu eel nvminsl Zi âe^s^s^ul nul âintne eunent Zi 
tensiune (^f-0). In sesst I'el, sekems âe ne§1sne esi§un8 euplul 
tnensmis nOtvnului Zi vitele âe notsjis neeessnZ, in eonâi^iile âe 
utiliLsne optimL s motonului Zi instelsjisi âs slimentsne. 

kent'eetzionsnes sistemelon âe eomsnâL unmLnsZts âseuplsnss vs- 
nisdilelon inteneonelste, sepsnsnes pe seesstL ds2Z 3 duelslon âe 

Zi 3si§un3nes unon eompontâni âinsmiee optime sle se^ionânilon 
^1.9^.

^nsli^s sc^ionLoii 66V-KIL, sfscîus^L in luensrss ^9^^, svicZsn- 
jis^L eL sistemul âe eunsn^i (i^,i^,i^) p03ts it'i âeseompus in tnei 
sudsisteme sepenste, t'olosinâ teonis ne§l3,1ului sutomst. ?entnu 
seessts, sistemul âe seus^ii el L/I2 se linisniLessL in veeinâtstes 
unui punet âe ^une^ionsne (^o'^so^ sstt'el ineit eompontsnes'motonu­
lui sL postA fi âesenisL âe un sistem âe eeue^ii âifsnen^ele âe 
onâinul intii.

pe linis psnfee^ionZnii sistemelon âe eomsnâL se inscniu mul­
tiplele vsnisnts âesenise in litenetuns âe speoislitstestit pentnu 
os2ul elimentLnii IVI2 âe ls.00V ^68,69,77,92,97,109^, oit Zi âe Is
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OI?, ^44,^9,79,77) ssu ^46). vintne psntieulsnitL^ile lon, sint 
6e men^ionst impunenes Zepen^en^ei i^(i^)-eon^onm eundelon in V- 
âin ^68), utili^snes nese^iei Z.s îs tensiunile âe linie I^lO^ Zi 

moâslsnes snslo^ieL s dloeunilon ?unejionsle ^97) . LxistL tenâin^s 

âe s se elsdons sisteme ^enensle âe eomsnâL, in6i?enent 6e tipul âe 
moton utili^st ^76).

In s?sns pnoAneselon leiste 6e pnineipiile Zi stnuetuns neZ- 
ls^ului, sistemele âe eomsnâL s-su âSLvoltst in stninsL IsZLtunL 
eu svsnsul eontinuu 6in domeniul mienoeleetnonieii. Otili^snes 
mienopnoeesosneIon (Ul') ls eomsnâs sistemelon mutston-moton s Zus 
1s imdunât^^ines pen^onmsnjelon ne^ls^ului Zi ls lLn^ir'es domeniu­
lui slAonitmilON c^e ne^ls^j ^6^) . Ospseitstss âe esleul âisponidilZ 

s Ul o^enZ posidilitstes splieLnii eelon wsi noi Zi sol'isticsts 
eoneepte sle teoniei moc^enne s neZls^ului.

Oon^i^uns^is äe ds2Z s neZulstosnelon eu U? este pne^entstL 
in I'iLUNs l.9. Us^onitstes splies^iilon pot t'i sstis^Leute c^e U? 
eu 8 di^i, 6sn in essul unon sejionLni 6e msns pent'onmsntzL sint 
tot msi lsn§ utili^sts U? eu l6 di^i. kentnu pent'onmsnjs âe ns§1s^ 
Zi msi pneten^iosse, sint utili^ste eont'iZunsjii multipnoeeson ^69). 

llexidilitstes sl^onitmilon âe ne^ls^) si sistemelon âe eo- 
msn68 eu U? fses posibili nesli^snes unei pneei^ii niclieste, s unui
pnoees 6insmie nspiâ Zi s unei siZunsntze supeniosne in ^une^ionsne

?i^.l.9. Ltnuetuns ne^ulstosnelon 
cu U? pestnu sisteme 6e se^onsne 
mutston-moton.

1.4.Insâuetosne pentnu 
m8nimils äs stsne 

knodlsms tnsâuetosneloi' 
este stnins ls^stL 6e âinsmies 
Zi pnseisis N6§1s,1u1ui. Oele msi 
-fneevent utiliLste nese^ii sint 
eele 6e porijie, vite^L Zi eu - 
nen^i Zi es unmsne tns^uetosnele 
^OlN.r'n see.' l.o m/lcimî sint noeo- 
ssne in pn^mul ein^. In 6ivensi- 
tstes splies^iilon, se msi in- 
tilnese tnsäuetosne âe euplu, 
tensiune Zi tempenstunL ^77, 92, 
105) .

1'i'?»^uc:^or'ul pOLÎji^i i»o-
(^1 Ii) nolis^s^î âin äo 8l6

mu^q^or--^L. /.css^ü împuns suscssiuns?, ^rssvsn^s âs cowuîsjiis s 
venrilslvn, 8inc-r-c,ni-:!nâ impulLunils <)s comsnâL sis venrilslon eu 
pc-2i;i^ no^onului. Impneunk. eu muîeîoi'ul Zi dispozitivul ds eomsn- 
d?; ni "cssiuin, 7?3 nle^tuisZts nZn numitul eolseton stntie sl mgZinil
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leninu exisi8 o senie âe vsninnis eonsinueiivs, sessis puiinâ 
I'i sud i^enme unui eomuision euplsi âinsei ps endensls melonului ssu 
pei i'i uiili^sis ineâueiesns slseinemsZnsiies, inâueiivs, opiies 
ssu eu s^sei ^sll ^28,^9,48,95,56^. lnsâueienul inâueiiv, eonsiinâ 

âinin-e ini'sZunsns suplimsnisns ps noien, slimsnisis ls v ^nsevsnj8 
âe ei^ivs ^iledsn2, psnmiis sssi^snss pe^i^.isi neienies pnin snsli- 
2SN6S isnsiunilen induse in inP8Zunsnils sisienies. ^essi iip âs 
insâueien, ls l'sl 02 Zi esl eu s^sei I^sll, ssis nseomsnâsdil Zi psn- 
inu inâiesnss pe^ijisi ini^isls s neienului ^96^.

Os insâueien âs pe^ijis se pesis folosi ins8 Zi ini'8Zunsnss 
inâusului, pnslueninâ in^enriis^iils eon^inuis in 'unâsls âs isnsiuns 
sie ^32elen ^9,96^. 0 sli8 vsnisni8 s sessiui iip äs insâueien nses- 

sii8 mssunsnss isnsiunilen Zi eunsn^ilen ls dennsls meionului Zi, 
i'elesinâ un slZeniim d323i Pe isdnies I'ilinslvn Xslmsn, âsisnmin8 
âinsei pe^ijis Zi viis23 N3 ^62^. In seslsZi' iimp, se esiimes^L Zi 

fluxul LisiOnie, eene pesie I'i uiili^si in esânul sisiewului âe 
neZIsne. ^eesi insâueion esie spli-esbil ekisn Ie viie^e miei.

^pliesnes iseniei meäsnne s neZIs^'uIui neeesiiZ o euneeZiens 
pneeisL 3 veniedilelen 6e sisne insnswiss pe esile âe nesejie. 
/^iei ineduie svui in veäsns eL peni'Onmsn^elS insâueiosnelon sini 
limiisie. Insäueioeneie in I'edi'ieQ^ie, eum sini eele 6e pOLi^ie, 
VÜ628) euneni seu iensiuns âsu semnsle 6e isZins inin-o dsnâL limi- 
isiL, eu snumiie peniundsjii Zi âs pnsei^ie nessiisi'Leâiesne. In plus, 
sâessoni esie neeessnä o nese^ie 6e Is vsnisbils âe siene peninu esne 
nu se 6ispuns âe senken ^69^. Vsnisdilele âe sinne, psninu enne nu 

exisiZ insäueionne sâeevsie, poi I'i sinieiirisie ins8 pnin eumdinsnes 
eOnespunLZiOnne "3 unon semnele c^s ieZine pneveniis âe ln insâueiosns 
exisienie.

1,3 puieni meni, se uiili26328 00V I'LnL eunen^i âe eineuls^ie, 
nsii'sl ineii 3pnne neessnnZ pneveâenes unon innâueiosne esne sâ âe- 
ienmine memeniele âe ineeene pnin 2eno ele eunen^ilen âe ssneinZ. 
Veniuniolon eonsinueiive mei eunvseuie, pe dnLÜ âe âispvLiiivs mnZnsiv- 
semieonâueiosne seu eu âeu8 âieâe in 3niipsn3lel, li se 3ânu§8 solu­
tis eu iii-isiOn-âioâ8 in ssnie, pne2sni3i8 in luennnsn ^99^. ^uneiul 
âe Lene nl eunsniului esie âeiseisi pnin inienmeâiul iensiunii invsnse, 
lusie âe pe ienminelele âieâei.
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^.1. Lexems dloe 6' unui oov

Oieloeonvendosnsls sind eonvsndosns äinseds äs d'nsevsn^Z eu 
eomuds^is nsdunslZ, îs esns ^sevsn^s äs isZins ssds ind'sniosi'L 
eslsi äs ls indnsns ^2^ .

Din äivsnsidsdss nslsdiv msns s OOV ssds posidilL sviäsn^i- 
snss unei sdnueduni eonsdnuedivs eomuns, äsd8 in ^i^uns ^.1 sud 
iponms unei sedsms dloe. svinä unmsdosnsls elsmsnds eow.ponsnde:

?i^.^.I. Ledomv dloe s unui OOV:l'^- 
dnsnsfoimsdon äs säspdsns; 802-dloe 
äs eomuds^is sdsdidL; 80-dloe äs eo- 
msnäü; L^-fildnu 6s snmoniei;2-ssnei- 
nZ;1?I-dnsnL^OnmsdOsns äs mssunä äs 
dsnsiune; ?2-i6em,6e eunend; I^U-ins- 
c^uelOn eu -sune^ii muldipls.

- in^nsik'onmsivnul âs 
sânpdsi's 1^;

- dleeul âs eomuds^ie 
sdsdieL 862;

- dlveul âs eowsnâL 80;
- i'ildi'ul cile si'moniei
- s^neinn 3.
^NKNsl'onm^donul âs ^â^p- 

dsne se pneveâe pendnu s 
inäspiini uns ssu msi 
mulds äin unwLdosnele 
^une^ii: -sepsnsnes Zslvs- 
nie8 s ssneinii äs ne^ss; 
-muldipliesnes numLnuIui 
äs dsLs seeunäsns;-ssi^uns- 
nes nivelului eonespunsL- 
don al dsnsiunii;-simsdni- 
2SN6S ineLneLnii ns^elei; 
-d'unnirsnss densiunilon in 
opv2i^is äs d'sLL pendnu 
sedsmsle eu puned meäisn.

802 eupninäs snssmdlul
vendilslon ss^ieonäuedosne eom^näsdils si elsMendsle eonexs seesdons, 
nsâsvLsdinâu-?s pi"?d.i<: âs psr>rs6 eoi-s8punL8rox,i>s s mu^.sîOr>uIui âs 
P21.I-U c8^i-8ns (i'-r^r-esoi' c:omnn6nk1I r-svsi-sidil) tl8,2I^.Vsnt11s!s oomsn 
â^dils s!r>i oi-^8ni^4<.s în §nupuni, kiinâ numSnuI tsrslon Is 

BUPT



-

ieZinss 00V, Zi e0nlnols328 sinsulstzis sunsn^ilon pnin ^32616 ssnsinii, 
Insns^onmslonul 6s s6splsns Zi dloeul âs eomuls^is slslisL sl- 

sLluiess impnsunL sinsuilul 6s 8onj8 sl 00V.
8losul 6s eomsn6L 80 sns nolul 6s s ssiZuns vsnlilelon eomsn- 

6sdils 6in ss6nul einsuilului 6s l'onjZ impulsurile 6s smonssns sonss- 
pun28losne. OnZdiunils 6s eow.3n6s cx, sls linislosnslon sinl 0 l'une^ie 
6s l'nssvsn^s 6s issins, lsnsiunes 6s isZins Zi 66^323^1 sunenl - 
lsnsiuns ps ssnsin8.

vses in privințe sinsuilslon 6s l'on^ sls 00V Zi ns6nssosnelon 
nsvsnsidils nu ss eonslsl8 6s026dini, in ssdimd ^une^iils dlosunilon 
6s somsn68 son6Spun28lOsn6 sslon 6ouL lipuni 6s mulslosns sinl nsl 
6i^sn6njisl6 ^l8^ .

8illnul 6s snmonisi 8H ss pnsvs6s numsi in S32ul spliss^iilon 
msi pnslsntziosss sud sspsslul son^inulului in snmonisi.

Ins6uslonul su ^uns^ii mullipls IO (v.8i§.^.1) ssls uliÜ2sl 
6seL ^onsnsnss lsnsiunilon 6s ns^snin^s in 80 lnsduis ^8eul8 in ns- 
pvnl su snumils msnimi nsslsslniss, S3N3slsnisliss ssnsinii 8. 
Ksl8sl 6s mLnimi nsslsslniss pol 8i p02i^ii, unZdiuni, eupluni ssu 
vil626.

Onilsnii 6s elssi^issns

/^vin6 in vs6sns slnusluns unui 00V, pn62snlsl3 snlsnion, Zi 
spsnlsnsn^s ssssluis ls l'smilis mulslssnslsn, ss pol snumsns unmL- 
losnsls snilsnii 6s slssil'issns sls OOVr

- pnineipiul 6s funs^ionsns;
- numsnul 6s ^32s m^ ls inlnsnss 00V;
- numLnul 6e l*s2s ls ^sZinss 00V, nspns2snlin6 lsls6sl8 

numLnul 6s ^326 sls ssnsinii;
- numLnul 6s pulsuni m 6in sunds lensiunii 6s isZins, ps in- 

lsnvslul unsi psnios6s s lensiunii ne^slei 6s slimenlsne, ls un 
un^di 6s SOMSN68 sonslsnl;

- ^stl^kus sii'c:ni Iui (js

- sOmsn6s somunL ssu sspsnslL 3 Znupunilon 6s vsnlile.
In lusnsnes ^60^ s-s svi6sn^isl l'splul s8 sxislL 6su8 slsse

6e sislosonvsnlOsns, sls ssnon pninsipii 6e l'uns^ionsne' sinl:
- nsUnsssnss su Dolsnilsls psnis6is invenssl8 (8881);
- ne6nsssne -insumsns, ssns sonsls in ns6nessn63 su polsni- 

lsle psnis6is invsnssl8 s lsnsiunilon mOno-ps2sls sls unui sislem 
poli8s2sl, inso^il8 6s insumsnss lsnsiunilon sleslnies ssu w.s§nsliss 
ssl8sl od^inuls.

NumLnul 6e 8s2S ls inlnsnss 00V ssls pnsclis m^-1 ssu 
w^-'Z; ls isZins, pns2inl8 inlsnes unm3losnsls vsloni sle num8nului
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Zs ^32S M^-I, 2 330 2» In I'unc^is Zs e.Omdins^is 6s voloni sie NUM6- 
nslvn M-. 31 m^,, OOV psi Ii MONO-MONO^S^siS. MON0-ini^S2Sis) il*i- 

inii'sLSiS sie.
DupL numenul äs pulsuni M) 86 PO i 6NUM6NS OOV eu un sin^un 

puls, eu Zou8, Inoi, 3220) ZouLspnsLses Z.S.M.Z. pulsuni. ^um8nul 
Zs pulsuni Zin eunds isnsiunii Zs isZins 631,6 Zsisi'minsi Zs Zoms- 
niul Zs vsnis^is 3 I'nsevsnjsi Zs isZins Zi Zs eOn^inuiul in snmoniei 
impus psninu isnsiunss Zs isZins Zi eunsniul pnimsn. Leiismels eu msi 
mulis pulsuni sini svsnis^osss ls puisni msni; esls msi nLspinZiis 
sini esls eu Zsss Zi eu ZouLspns^ses pulsuni.

lsninu OOV eu isZins polil'sLsiÂ ss msi posis gZLu§s un eni- 
isniu Zs elssil'iesns Zi snume - moZsliisiss Zs sspsns^is §slvsnie8 
ns^ss-ssneins ^18^. Hsifsl, ss poi sviZsn^is OOV eu sspsns^is §sl- 

vsnies s ^s2slon s^neinii, s iniI^Zun^nilon SQeunZsne s ir-sns^onms- 
ionului Zs gZspisns ssu fsn8 sspsnstzis §slvsnie8 inins ns^ssus Zs 
slimsnisns Zi ssnsins. Lspsns^is Zslvsnies s I'sLslon ssneinii ss 
nssIiLssLâ) in es^ul moiOsnslOn, eu snumiis eompIieLni eonsinueiivs, 
puiinZ Zsisnmins spsni^is unOn snmoniei Zs onZinul inși in eunsniul 
Zs ssneins.

0.2. lnineipiils eonvsniinii e.s. Is OOV

ZS2S ^6N0msnOlO§ie8 es s psnmis insisnss msismsiieL 3 pniei- 
piilvn eenvsniinii Zii^seis s e.s. v eonsiiiuis mvZuIsjis Zs smpli- 
iuZins x; fosi. sssi^si Ispiul eL unZs isnsiunii Zs is-
Zins ss vd^ins es ns^ulisi si s unon isnsiuni nsZnsssis,- smdsls 
opsnsjiuni-nsZnsssnss Zi moZuIsnss-I'iinZ ssi^unsis pnin eomsnZs 
sZsevsiL s vsniilslon Zin eineuiiul Zs I'on^L. In I^insI, isnsiunils 
nsZnsssis Zi meZuIsis ss eompun Is dennsls sseunZsns sis OOV psninu 
s nebulis isnsiunss Zs isZins in I'onms esns ss splie8 ps ssnein8 
^Z.81^1 .

2.2.1. ttsZnsssnss eu polsniisis psnioZie invsnssiL

Oineuiiul Zs len^L si OOV ^une^ioninZ ZupL pnineipiul 
eonsiL Zin ZouL muisivsns nsvsnsidlls, eomsnZsbils, monisis in 
sniipsnslsl) ssilsl ineii scssiss sZmii uns Zin se^smsls set^ivs- 
Isnis nspns^snisis in li^uns ^14,18)^1^ .

?isesns Zin muisiosnsls Zs ZeuL esZnsns 61 Zi 6^ eonZues ps 
Zunsis unei slisnnsn^s s eunsniului Zs ieZ^ns. Lsnsul eunsniului 
pnin eieeuiiu! Zs ssne^nâ ssis Zsisnminsi Zs eOnvsnionul esns luenss- 
2Ü în nsZim Zs neZnsson ^1^. In esss es pnivsZis isnsiunils Zs is- 

Zins sie muisiOsnslon OI Zi 0^, inii-s sessiss insduis s8 sxisis 
nsls^is

u? " - ) (^.i)
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u^ i'iinä isnsiunss äsis äs eOnvsnienuI 61, eensiäsnsi es posiiiv 
x>sninu-e8 psniieip8 1s i'onmsx'ss slisnnsn^si pe^iiivs s eunsniului, 
isn u^-isnsiunss äsis.äs eonvsnionul 6^,,eonsiäsnsi es ns^siiv;^ 
nspns^inis isnsiunss îs dvnnsls eineuiiului äs ssnein8.

Ovnäi^is (2.1) nu pesis ^i inäspliniis äs vs1eni1s insisn- 
isnss s1s isnsiunilen nsspseiivs, ei numsi äs vslvnils len msäii, 
es2 in esns un^diunils äs eomsnä8 s1s eonvsniosi'siOi' ? Zi insdnis 
ss i'is suplsmsnisns

o^, lX.^ - 180°. (2.S)

vi^snsnjs äinins vslonils insisnisnss sie isnsiunilon äs is- 
Zins u^ Zi u^, eonsiäsnsis in vsloni sdseluis, äues 1s spsnitzis

I^i§.2.2. Leksw.sls sedivslsnis sis 00V i'une^ioninä 
äups pnineipiul 5î??I:s-eu eomsnä8 eemuns; 
d-eu eomsnäs ssps^3i3.

unui eunsni pulssîen supliwsnîsi' inîns es1s äeu8 mulslosns., numii 
eunsni äs eineulstzis. iiimiisi'ss ssu sliminsnss euns^niului äs eineu- 
Istzis ss posis 5ses pnin mLsuni lusis in eineuiiul äs i'ei'^Z, eum 
63is pnsvsäsnss inäueisntzsi su^limenisns eu pnisZ msäisns 
(i'iZ.^.^.s) , 3su pnin i'siui eomsnLii vsniilslen, eum ssis es2u1 
eomsnLÜ SSpsnsie.

OieloeonvsniOsne eu slimenisns mvnO^s^siL

Ls eonsiäenL es^ul unui 00V eu ininsns Zi isZins monol'sLsis, 
slesiuii pe ds?Z äs nsänssosns äud1L slisnnsn^L, eomsnäsdils. ^Ises- 
nismul i'onmNnii isnsiunii äs isZins, nspns2snisi in i'ißuns 2.Z, ssis 
ssii'sl äivi^si in sisps, ineii s8 ss pun8 in sviäsn^Z ?sninu 
siwpiii'iesns, ss eensiä?nL e8 ssneins sns un esnseisn ns^isiiv.

Lisi)s1s in esns ss fOnmss23 isnsiunss äs isZins eonsisu in 
unn Liosi's 1s :

- äin isnsiunss slisnnsiivL äs 1s ininsns u^ ss od^in msi 
inili ävu8 isnsiuni nsänsssis, äs peisnii3^i opuss, u^^ Zi u^^ 
(5i§.^.Z,d, nsspseiiv e);
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- esis dou8 iensinni nednessis sini mednlsie in smpliindine 
dnp8 i'nnejii de modnls^ie neeisn^nlsns, gflgis in opo^i^is cZs fg2Z 
od^inindn-se iens^unile .nespeeiiv (ii§.2.),d Zi s);

- iensinnile mednlsie n^ Zi se eempun: peninu s nebulis 

iensinnes de is.Zine (^ig.2 .Z.i') .

?i^.2.Z. ^sesnismnl ^enmLnii iensiunii de iesine Is OLV 
mens^s^sie, dublZ sliennsn^L, pnin :s-iensinnes de 
ininsne; d-iensinnss nednessi8 pe^iiivL;e-idem, ns§siiv8; 
d-iensinnes s)O7.ii2v8 moduIsiL in smpliindine;e-idsm, 
ne-^siiv8; ^-iensiunss âe is^ins.

^xpnssis unsi Oseilsl^ii de iensinne modnlsie in smplii^ldins 
se eonsidenL snd ^onms ^2)^: 

- /^o /^(i) in( i (p^) , (2.-^)

in esne:
- V? U esis smpliindines eseils^lei de ininsne;

.^(i)/^o - sm^Iiindlnes ne!siiv8, dependeniL de iimp

- 211^^- pnlssjis oseils^iei de Ininsns (pnniLivsne);

- f'-'Ls ini^slö s oseils^iei de ininsne.
^.odnl de vsn^s^ie s smi)I1 indlnil nslsiive se eensi-

den8 de 5on>1 ne e 1. sri^nIsnÄ, eori^onm ne^ne ^eniLnii din t'iZnns 2.4. 
Sxpnes^s snsli iie-l s vsnis^iei smpli iudinii nelsiive dnp8 seessi8 
fenw.8 esie
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k(i) so, psnînu i 17-^ 17 ,(^I)I s;
^0 ^^, psnînn r C ^i ' (^.4)

în esne ?o esie peniv^^e ^nnetziei âs mvänl^tzie ssn 6e eomsnâs; 
- îniîn^ienee semnslnlni Kmpliinâine în nspent, en sis- 

îemul 6e neL'enin^ sles;
- ânnsis semn^lnlni înespî8 nnii.8n8 nepneLsnîînâ smpli

în6ines nelsiivs;
Ic - 0,1,^,.... - nn NNM3N n^înnsl.

Vsnis^in Senensis
8 Zw.pliinâinii nelQîive

^Mpliîn6inile nelsiive,în 
vpQLîtzîs»penînn eele 6on8 îensinni 
neâness'ds.

Vesevmpnnenes în senie Bennien e smpliin6inii nslsîive
(9N6X8 I) eonclnee Ie expnesîs ZenenelZ

E- ^_s^(^L^)oossn (r- 97. - , (2.9)
"o e N-I " o

nnâs pnlsn^îs äs eomsnâZ.
?e dn2g eelon 6e msî sns se po^îe ^neee Is îns'dsnes msîems- 

-dîeL 8 meesnîsmnlnî îlusîn^î pnîn ^onme âe nnâs în î'îZnns 2.^.
^ensînnes âe înt,nsne, senîsL în îpO-dsLg L'siLeî înitzîsle nule, 

«ne s'o nm«
n^ - sin^î, (?.6)

ssîL'el îneîî eele 6on8 tensiuni âe poI«nî1.L^i Qpnss, Od^înn^e pnîn 
neânessnss seesîeîs sînî:

v I sin ; (2.7)

-- v, sin c»)^i I .

Oen^Onm îpoî.e2eî emise, tensiunile (2.?) sîni moânlsîe în 
smpIiînZine c^npâ ^nne^ii 6e moânlZ^ie nseîsnZuIene, s^Isîe în opo- 
Li^ie âe ^«28, esii'ei îneîi smpliinclinile nelsiive eon6spnn23î08ne
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Isnsinnilvi» mvänlsls PNS2ÎN18 6sp6n6en^6ls iluZlnsls Ln L'iZni's 9.^. 
^nslilie, smpli1u6inll6 nslslivs 36 od^in 6in 6XpN63is §sn6- 

nsI8 (9.9), en nnmLIosnels psnlicnlsni^nl:

I C>
Z1 ^In^— ; (2.6)

N62Nll8

(î) ov,
_ I . 9 > I ^^9, Nir , . . > .1 sin ( 2 >srn(n

o n-1
«> (2.9)

Lislewul 6s osells^ii mo6nl8î6 Ln 3mpliln6in6 ss 66îSnwin8 
Lnlosnlnä Ln expnssis Asn6nsI3 (9»Z) L'onmsls eonensls sie ^eîoni- 
lon, 6s1.s äs nslsjiils (9.7) Zi (9.9), ob^in!n6 831^61:

OO
n (!)- V90 -»- ä-^u —sin^(Ä^-)sin(n ^r)

p 10 N ? e
I sln ;(2.I0)

Un^^ (9.II)

?nln sup6NpO2i^i6, NS2UII2 IsnsiunSs Is dnnnsls einQuiluInI 
6e ssnoinL

oo

2in^( ^-)sin(n c^o-d)sin I , (9.19)

sxpnssis 03N6 6v1c^snjls28 6ispsni;i8 evmponenlei eonlinul.
Onp8 O L6NÎ6 äs In^ns^O^m8ni ^9)^ , 86 âscZnoS 6XPN63ÎS tensiunii 

Ü6 ISZil'6 3 oov, Z3I8 sud ^onms 66 L6NÎ6 ^Onnisn P6n1nn nnm81os^sl6 
6ou8 :

n X 02

n V9U o r^ir . n .
N-I 7^9---- erL ^-SIN n r; (9.IZ) k. -n

6se8 6XILI8 po§ikiIi03l63 n-I^ (10—nnm8n impsn), slunoi

K'I

N-I ic^-n^

I - 9 KTO . „
— sin -^—sinKc^ol^

31n n o î> 
c»
2^ -,in--L>-

N->!»I ?
n^ 
21c .

. s^ n n (^) 1) ;6 (2.14)
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în sessis nels^ii, X- sne ssmnit'ies^is nomsnoloi âe sltennsn^e
sie t-ensionii âe ininsne esne int.n2 înt.n-o siisnnsn^Z s tensiunii
âe ieZine (!<-2 , Z, 4,.... pent.no 00V ^onejionînâ pe pnineipiol kt??I) .

^mpliioc^ines 8 snmonieii âs onâinol n se post.6 senie, în 
Zenensl, sob t'onms

"-- I-^. - -

H- -O<^>. ° - ü ,
(2.15)

în esns s-s POS în svi6en^8 äepenäen^s smpliioâinii âs vslosnes t'se- 
ionoloi X.

Vse3 în nels^is (2.1^) se noies^L -^-- x(x>0) Zi se ininoâo- 

ee o t'onetzie l'(x) âei'iniis sst^sl: 

^(x)-

------et.§(—x)) 
l-x

<
—^— , pent.no x -

sionei smplitoâinss §snsns18

p6Nt.NO X iâ 1;

1,

se sxpnimL pnin nsls^is

(2.16)

b^(x,K) - ?(x) ,
(2.17)

în e^ne n-I,5,5,..., ^-2,^,4,... Zi x-—^—.

Lioâiul i'one^iei I?(x) ensiZ e8 eeessie ssis eoniinoZ în poneiol 
x-1 Zi eL pne^int.3 un minim Ze eon6i^ie:

sin xir-( —^ — x) ) (2.16)

^in esne, pnin e-,ieoi nomenie, ne2o1t.L soluție 

x^^-1,2^. (2.19)

ttei ne/entsnes ^nsfie8 e ^onej^iei ?(x) es1e äst.3 în t'iMns 2.6 
eens, pnin eompletsnes intnoäus8 în psnt.es 6s ^os vi^înâ äetenminsnes 
ns^)nntuloi x-n/t<, pQst.6 6Onstit.oi o nOmo^nsmZ âe esleol si smpiiio- 
6inilOn snmOnieilon psntnu cieLVOlisnes stociisiL. ^eesstL nomOZnsmö 
vt'QnÂ o im^^ine ^lodsIL, soZestivL, ssopns MOâoloi în esne se ed^in 
emilii tuciini le snmOnieilon pentno cii venite estoni eonenet-s, eonespon- 
7>stosn6 unor' voloni K 6ste. ?e t'iAonL se exempli^ioL odjinenes vslo- 
5'ilon t'ono^iei I^(x) psntno l<-^, vsloni osne pnin moltipliosnes oo 
s'notonol 4 ^20/7il< (v.N6l.2.17) oonâoo îs vslonile smpliioclinilon 

s nmoni oi1on.
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svi6sri^is23 L'sp'dul e8 swpli'tuäinss L'uriäsmsnt.slsi
(ri-I) ei's^t.s eLnä sesäs t^sevsn^s sesst-eis, 6sei psriîi'u ^set.oi'i 6s 
Zemul-diplie^s X ?s äs 311.2 psi'îs, ss vdssi'vZ s8 ss poî
minimius snu snuls snrimi'ds si'wOniei pr'in sIsSsi'ss ^uäieiossZ
s eî.Olului K.
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Oinâ X Kevins ^03Ni6 msns, âsei einâ se unmLnsZis ,vdjinens8 
unen ^neevon^e Hosnis miei, smpliiuâinils 3NMOnieiIon iinâ spns 
v^Ionils limiiL 63^6 âs 'expN6Li3

lim b"(ic) - î' (S.20)

X—oo
âsei spns V3l0ni invsns pnopon^ionsls eu ordinul 8nmonieii. i'sspseîivs 

Nsls^in (2.IZ) 3N3i8 e8 18 00V eu ini,N3i'S monO^328iL, I'unejio- 
nin6 âupL pnineipiul K??I, ^neev6n^8 âs isZins esie impusL âe ^nee- 
ven^3 6s eomsnâZ

- 1-0 , (2.SI)

Isr* I'se'bOnuI âs âsmul'blpllesi's s I'r'sevsn^si, sxprims-t: pi>in ^spo^ul

X, (2.22)

63îe NUMQN inine^, X -2.
leninu es2ul p^niieul^n X-I Zi n-I, nsl8^i3 e3N6 ââ eoei'ieieu- 

iul L'uriâZMSUt.sIei (v.snsxx» ^) eouâues VLllos^eZ

d^(I) - VLH , (?.?Z)

ÎL»!' 6iu i'sls^is (^.1^) 36 od^ine

d^(I) - O, psnii'u u > I, (2.24)

ssii'sl iueii(X^I') se odjine u^^ u^, eses ee si's i'ir'ese.
In I'onmni'SK tensiunii 6e i^Zins 3 LOV mono^sL^i, ilusii'siL 

in ^iMN3 nu s-3 Iu3î in eonsiâsi^ns pOsidiIii,3i63 3men33i'ii 
veniilelon eu un unZI^i âs 3pnin66ns vKnindil. ?nin 3le§3N63 ^u6i- 
e^ensL 8 v^IenHen unZdiunilon âs npninâei's 8ls veniilslon, se p08t,6

?i^.2.7. len^iunen âe isZins 3 OOV mono- 
f828i) 6udIL ^lisnnün^L) in e^^ul 8üiOn- 
3nnii vsni^IelOn en un^iii 3pnin6ens 
V8ni8dil.

n^nin^ene v^ni^dil. ^nmenie3 func^^meninIL
iuâins Zi I'neevsn^L âeienminnie.

od^ins V3IO3N63 6^ie8es 
0^ äeniiL psninu isnsi- 
UNS8 6s isZins, pneeuw 
Zi NS6ue6N63 s>On6enii 
unon 8nmvniei âin unâ8 
3e63i6i3.

In ^iMN3 2.7 
6Si6 NSPN626Ni3i2 M0â8- 
IÜ3i63 äs I'ONM3I'S 3 
iensiunii 6s isZins in 
e82ul 8moi'32nii vsniile- 
lon eu un unZki âs 
^2(1) ^OLuIiL eu o 3MpIi-
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8. Oieloeenvsniesns eu slimsnisns Pvli^s2si8

kOsidiIii8^iIs Zs eenvsniins 3 e.s» ensse einZ ss Zispuns Zs 
un sisism poli^s^si..

MmLnuI iseislon Zs nsZnsssns Zin Isenis nsZnssvsnsIon, 
ZsnumiI num8n Zs pulsuni Zi nolsl eu m, pns?ini8 inisnss Zi in 
es2ul 00V. knin seessiL ne^iuns ss in^sIsZs num8nul minim Zs pulsuni 
(pensiuni Zin sinusviZsIs sisismului Zs isnsiuni Zs slimsnisns) 
Zinin-o slisnnsn^8 3 tensiunii Zs isZâns, eu psniieipsnss lulunon 
^s^slon sunssi Is ^onmsnss sesslsi slisnnsnjs ^14^. I^um3nul Zs 

pulsuni ss nsAUssZIs ps psneunsul 3 ^nsZs slseinies, eonsspun- 
28iosns pulss^isi Zs ininsns (es Zi Is nsänssosns).

Llsdilinss nsls^isi Zinlns it'nsevsnjsls Zs Ininsns Zi isZins 
ss it'ses in Is^iunZ eu moZuI Zs ^onmsns s Isnsiunii Zs isZins, ns- 
pns^snlsi8 in ^i§uns ^.8 psninu un^iuni Zs evmsnZL LX.-O.

8i§.2.8. ?6nsiunss 
Zs isZins s 00V eu 
slimsnisns poli^s- 
2sI8.

lon^iunüs Zs sinusviZs sls isnsiunilon Zs ininsns, Zin esi^s 
ss ^oemss^^ 1-snsiunss Zs is.Z^ns, sini. Zseslsîs uns Zs slîs eu 
—, m ^iinZ numunul Zs pulsuni.

LsmipsniesZs isnsiunii Zs isZins eupninZs un num8n inins/^ K 
Zs pulsuni, Is csns ss sZsu§8 Zunsis eON6spun28i.osns s^un§snii 5^n 
punelul Zs eomuls^is nslueslu, ssi.t'sl ineii. ss pesis senis nsls^is

?ä " ' psnrou K > (?.?^)

<N,I .tO <!l' (.0 l IN2 5IS t VlI f'l'se Ventil O1'

----------------in---------  c^-^6)

gi csi's 68 frscvsn^?; 6s isZirs !n i-spor-r cu ess 6s in-Li>sr»s

, m ,
- (2.27)

Din i°sisl,is (?.?7) os oDssnvL sL < ^1» vslosrss msximL 
^^msx i'nseven^si Zs isZins eonsspun^inZ psninu num8nul minim Zs 
pulsuni K-?
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2msx m-1-2 I (2.28)

In es2ul eieloeonveniOsnelon eu m^ ^826 Is is.Zins, numLnuI 
minim6e pulsuni inin-v semip6^iOs6s 63i6 6el6nminsî âs necssiisies 
nssIi^Lnii unui sisism 66 m^ iensiuni 6e ieZin6 simsinies. ksninu 
m^-), Zi 6in nelsjis (2.27) ss vdjine ^N6ev6njs msximL Is
ie Zii's

f - —2—
2msx 4^m I (2.29)

Inseiie 36 neeOmsn6L ^14^ 3 66 s6opis vslvni msi miei sie 

fneevenjeion mexime, eOnI'enm 6epen66njei iiusinsie in ^iZuns 2.9, 
eunds e, in seopui ne6ueenii snonii in N6sii2sn6s unui 66^s2s^' si- 
meinie. Oundsie s ^i d, nepne^enisie pe seeisZi ^ns^ie, evn63pun6 
neis^iiion (2.28), nespeeiiv (2.29).

O siis pesidiiiisi6 esn6 6eniv8 6in slimenisnes eieieeonv6n- 
iosneioi' c^e Is un sislem m^ âe ieneiuni (m^ ne^uIiL âin
I'iZuns 2.IO) in e6N6 3ini nepne^enlsie 6eu8 âinîne un6ele 6e ienei- 
une e0N3seuiive sie 3i3îemului polil'sLsi. ?uneiul eon63pun2^ien 
eumuis^iei netunele eeie noîsi eu 1,1. In nepont, eu see3i punei,smon- 
3SN6S venîilului se ^see «Zei's^st. in^unmZ eu unZdiuI 6e spninâsne OL ,

?i§.2.9. Lepsnâen^s nsponîului 
/^1 c^e numonul âe pulsuei?mnx I

m Is eieloeonvendesnsle eu in- 
inene peliiIsLKiL: s-ieoneiie , 
p6ninu iesini diiss^s 16;d-1eo- 
nelie, penlnu ie^ini Inii's^sle; 
e-neeomsn6si pneeiie.

?i^.2.I0. LxpIiesiivL Is 
6eîenminsnes tensiunii 
mec^ii p6 inlsnvslul 6e 
eonc^uetz2 6 si veniilului.

unZdiuI 66 eon6ue^.i6 I'iinâ nelsl 
3UPNSPUN6N6 snoäieL). ilumsnul âe 

5sL6 66 Is inlnsne ssîi'sl:

eu X (se N65li^j6322 un§kiul 6s 
pulsuni m 63^6 Ie§s1 6s numLnuI

- m-m^ P6N1NU seismele mOnosIi^nnsntzZ:
- m-2m^ p6nî,nu seismele 6udIL sIlennsnjL.
In seesîe eon6i^ii, vslesnes me6i6 0^ s iensiunii pe inienvslul
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<Zs eonâucj,is s vsn1.i1ului ss^s

"â - î -

In esne U-,-II sinx, eu X- (>0-, t si - smplituâines tensiunii âs im ' i m
intnsne. seinii intsZnsnes intne limitele

x^- -^x, (S.ZI)

se od^ine

sin x
d,- -^-eos(-^- - 0t -^^-), (^.)^)

â m m .

expnesie ZenenslL esne eonfinm8 posidilitstes pnineipislL âs moâit*i- 
esne s valonii Zi t'onmei tensiunii âe ieZine s eieloeonveniosnelon 
pnin se^ionsnes esupns unicului psnsmetnu si sistemului âe eomsnâ8- 
un§diul âe spninâene (X. sl ventilelon. leonstie, (X. vsnis28 in timp 
intne limitele 0 Zi , âup8 o lo^e âetonminstL.

On neâneson novensidil poște t'une^ions eu un^diuni âs spnin- 
âsne Ot vsnisdile intne O Zi H , âsn numsi pentnu (X6(0, ^-) ii eones- 

punâe ne^imul âe neâneson, nostul intsnvslului - vt ) - nepne-
Lentinâ âomoniul âe luenu in ns^im âe inventon. In eonseein^L,pentnu 
s Zenens smbole sltennsn^e sle tensiunii âs ieZine, sint nseessns 
âou8 neânesosne nevensidile, euplste in sntipsnslel.

Lxpnssis este vslsbilL pentnu un numLn âe pulsuni
m Le eonststL c8, pentnu un§tiiuni âs eonâue^is eZsls- X^^H/m, 
se odtine tensiunes meâie âsts âs neânesonul polit'sLst .

sin —

"â coscL . (2.22)

. . . i- . m
7 fl o l. j 7 I'j l.8 7n . Uspontul â7tr oxpnosis (^.'Z'^) S6 NO-

m
Zi este âsnumit eoef'ieient ststie âe ponioâieitste .

In e^sul p^ntieulsn m-l (monot'sLet-mONOsltennsn^) , se odjine 
v^lo^nes moâ7e s tensiunii po 7ntenv^lul âe eonâue^is sud t'onms

sin
—X" sin( « * , (2.22)
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isn vslesnes me6is ps e psnios68 6 isnsiunii 6s ininsns

u,-, 61 m
sin î

sin( LX.-^ -^-) (^.^6)

?.^.?. Ns6n63sns-insumsns

?une^iensnss 6up8 pnineipiul ns6nsssn6-insumsn6 ss pns^ini8 
in ^i^uns ^.11 peninu es^ul esl msi simplu, 6s slimenisns s 00V eu 
un sisism di^s^si 6s iensiuni Un Zi u^^. Messis 6vu8 iensiuni 
sini msi iniii ns6n63sis eu polsniisis psniv6ie invsnssi8, ns2uliin6
6eus un6s 6e isnsiuns u^, nsspseiiv

^iZ.^.ll. LxpliesiivL 1s pnineipiul 
ns6ns3sne-insumsne.

Un, psniO6ies, nssinusei6sls 
Zi in 1*328. Zimulisn ss nss- 
li2S82L insumsnss isnsiuni- 
lon slseinies 6s ls dennsls 
elneuiielvn ssu s selsns^iilo 
pno6u3s 6s un 8i3ism 6s bodi- 
ns ls esns 36 splie8 isnsiu- 
nils u^ Zi 'Un» lsnsiunss 
mensi's23i8 6s isZins u^ sns 
o snmenie8 1*un6smsnis18 
u^^^. Iniin^ienss 1s smon- 
ssns 6 vsniilslen pesis 1*i

spliesis ^i in sessi es?.
üns 6inins splies^iils 6s inisnss sie 00V fune^ionin6 6up8 

pnineipiul ns6nsssn6-inLumsns e eonsiiiuis slimsnisnss msZinilon 
slseinies 6s e.s. sls esnvn ini*8Zun8ni 6s 1*s28 sini 6ivi2sis in ssmi- 
sse^ii. Oineuiiul 6e ilon^L Zi 6isZnsmsls ^une^isnsls sls unui ssii'sl 
6s 00V sini pns26nisis in ^l4^ .

In ^i^uns 2.1^ sini pns^enisis vsnisjiils smp1iiu6inilen ns- 
lsiivs eonsi6snsis peninu un 00V slimsnisi ls ininsns eu un sisism 
ini^s7,si 6e iensiuni, ie^ines ^iin6 mone^s^sis. lsnsiunils ns6nsssi6 
sini i-epr's/.enisie psntisl , nunisi ps 6un5iis <1e exisisn^L s ssmnslului 
6e mv6uls^iS) isn smpliiu6inils nslsiivs eenespun^Liosns isnsiunilvn 
ns6nsssi6 p02iiivs Zi ns^silve sle unsi ik^s^s sini I*i§un3is in nspeni 
eu seslsZi sisism 6s e0on60nsis, 6sssupns-nssp6eiiv 6s6s3udiu1 sxsi 
sdseiselvn. ^esssiL nepne^snisns eomsssis s I'vsi s6opisi8 svin6 in 
ve6ens es, peninu I'isesns ^328 6s ls ininsns, ss nssli26S28 0 ns6ns-
3SNS eu pelsniisis penie6ie invenssi8.

l'snsiunes 6s ie^ins N6 2uli3 in unms unsi supsi?po2i^ii <Zs l'oi'ws

' (2.77)
(i)

"In
O

^ip ^0
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Ln esne —sini 2I7PÜ inc^inele nelsiivs P02iiivs, nss- 
o o peeiiv no^niive, ien ^i sini

sisismele c^e iensiuni neänsssie po^iiive, nespseiiv ne§siiv6. Lxpns- 
siils Ion ne^nliil 6in psniienl^ni23nss nelsjiilon gsnsnsls eonsspun- 

2Li08N6 (v.SN6X2 I).

Ii^.2.I2. Vsnis^iils nw.pli inâinilon nelsiivs eonsiäsnsis 
peninu 00V Inne^ionin6 6upL pnineipi^I neänsssns-insnmsno.

Inin inensIonw.Lni msiemsiies sneeesivs, Zinins esns ess msi 
semnilicsiiv^ eispZ o eonsiiinis nson§sni2snss ps snmoniei s sx- 
pnesiei in senii 6ndls lonnien , se odjins peninu isnsiunss 
6e ie^ine o nele^ie sud Ionm2 662volinnii lounisn s sessisis

2 Nir M'oos nî . .
, sit^ oi^ sin ni«

(9.^8)

^xi>nesÎ2 "no o sinn.ninntt icleniisL en (2.1)) din s»-
2ul MI, 2M^Iiiu^inil6 snmonio^Ion 6e ^eslntzi onc^in âilsninâ siei 
pnin Iseionol

(I s CVS eos 2^-). (2.ZY)

Vs sudlinist. cL ZI Io principiul nsänssnns-rnsumnns, cs Zi 
Is Mil, fi-2cvonl,2 6s isZins sr-is scsssZi cu trscvsn^s äs comsn68 
S8U 7)s molluln^is,
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Iri vsuisudei âs vsuis^is s smpliduâinilou uslsdivs,
uspusLsridsds Lrr I'iZuus ^.1^, msi pod ^i lusds iri eonsiâsusus uum8- 
dosusls 6ou8 e82uui Zensusls äs âs^inius 3 ssmipsuiosäsi dsnsiunii 
6s isZius:

- iriespudul 3ld6unsn^si po^idivs s dsnsiuuii u^ eousspun6s eu 
dusesu68 puin 2suo 3 dsnsiunii ^32ei kî, isu s^iuZiduI - eu dusesuss 
puin 2suo 3 dsnsiunii d'sLsi 3;

- inespudul 8ldsun8n^6i po^idive s dsnsiunii u^ ssds Is it^sl 
e3 M3i sus, 6su s^iuZiduI 3ld6un3njsi po^idive eOi*espuuâ6 eu ii'Ses- 
^63 pi?in 3 ^3261 I.

Iri sees-d I'sl, i'6l3tzis Ziriîr's psi'iOsäels iensiuuiloi' I3 in- 
ii'si'63 Zi isZii'63 OLV ^urie^iouiriâ âup3 x^iueipiul i's6i'6ssr'6-irisum3i'6 
pv3is I'i sei'isS sud L'oi'ms

1^) I-> 1^
- X -^- -^ i (^.40)

iu esue K-I,2,Z,... Zi i--O,I §3U 2, 6upL vsuisuis âs vsuis^is 3 
3MpIidu6iu^i lou uslsiivs.

I^sls^is indus i'usevsujs ssds

^2 zâ- - (2-4D

I'usevsn^s M8ximL I3 isZius us2uld8 psnduu K-I Zi i-I-Is vs- 
I03U63 iâsndieâ eu V3I0SU6S msxim8 d6OU6die8 6in e32ul
eieIoeOnv6udO8U6lOu psuduu N7--6.
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).I. Ds^ini^ii Zi ipod626

Inii'-un sistem 6s sejiensns, OLV 1n66pIin6Zd6 idolul 66 smplil'i- 
csion 66 PUi.6N6) svin6 Is inînsns o d6nsiun6 66 N6i'6i'in^8 u^ p^in s 
eLr6i p6nivs63 Zi ^onm8 66 vsnis^i6 ss 66i6i'min8 P6nies6s Zi L'ei'ms 6e 
vsnis^i6 8 îensiunii 66 i6Zin6 u^. ?une^ionsn6s 00V sn6 loe eonl'vi'm 
esnsei.6nisîi eii inînsn6-i6Zii'6, esn6 N6PN62ind8 66pen66n^s -tensiunii 
66 isZiN6 u^ 66 îsnsiun6s 66 N6^6nin^8 u^ , sud t'enms ^6N6Ns!3 

u^' - i-(u^). 0.1)

o S6ni6 66 psndieulsnids^i sl6 oov in^Iu6nj6S28 msi muli, ssu 
msi pu^in SLU^NS esnsedsnului fune^iei Sxprimsds 66 I'sls^is (^.1), 
6in1ne esne S6 m6n^ion6S28:

- l-inisiosnole nu pod i'i dleesl6 pnin impulsuni 66 eemsn68 ei 
numsi pnin snulsn6s eun6n^ilon csn6 16 sîn8dsi;

- ^unc^iOnsn63 eondinuL s OOV pn6supuns o sueessiune 66 p^oe6S6 
6isen6i6; -

- in6ueiividsjil6 ins6nisd6 iinisdosi'elol' in^1u6n^6S28 ssupr»s 
pnoessului 66 evmuîs^is s eunsn^ilon esns Ie sdi'3dsd.

?Onms 6s un68 s i6nsiunii 66 isZii*6 u^ 66pin6s 6s v ssnis 6s 
^seioni) 6inrn6 csne §6 M6ntzion6328: numenul 6s i'sLs m^ Is ind^s^ss 
OOV, numLnuI 6s pulsuni m, L'seiOnuI 66 66muldipliesn6 »vsnistzis 
un^diunilon 66 smOi*ssn6 (X, , pnoe666u1 6s eemsn68 Zi esnsei6nu1 ssnei- 
nii. ?6nt.nu o se^iOnsn6 6sdL, mLnimil6 m-, ,m si . se evnsi66i'8 -I- min
eurioueudo, suî.t'61 Iriell. ssu^ns s'onmoi 1.6r^siunii 6e ieZin6 se pvsds 
se^ivns numsi pnin vsnis^is un^diunilen 66 smonssi's sl6 dii'isdvsi'eloi'

Lelu^is i'oIosidL pendnu 66i6nminsi'6s momsnislei' 6s smei'ssi'S 
s V6n^il6lon 6in eineui1,ul 66 ^vn^8 N6eun§6 îs eompgi'sn6s unen dsnsi- 
uni 6e ne^sninl,^ u^, sv5n6 pulss^is (nesssZi eu s densiunii 6s 
i6Zins), eu rsnsiun^Ie 6e sineneni-sne u^^. (!c-I,. ,m) , svin6 
pulss^is (<)^ Zi t^iin6 inî-n-o snumiîL nsls^is 6s L*s28 eu dsnsiunils 66 
inînsi^ u^^ (tc-I,m) ^i4,I8,?O^. Lxisd8 6ou8 vsnisnd6 sis sessisi 

M6îo66 66 66^.6nminsn6 s MOmenîelvn 6s smenssns s V6ndil6lvn, 6up8 eum 
d6N2iun63 66 i-6561-in^ 36 eom^snL eu pen^iunils 66 psnd8 P02idiv8 1^14^ 
3SU N6^siiv3 ^1^^ 8 îensiuniion 66 sinenOni23N6, In eondinusns, 36 
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von numi „selivs" sosis pon^iuni 6s unä8 sis lsnsiunilon äs sineno- 
ni^sns esns äslsnmin8, pnin inlsnssejis Ion eu lsnsiunss äs nsi'snin- 
^8, vslonils unZkiunilon äs spninäsns sis vsnlilslon.

In sbonäsnss unon sspsels lsZsls äs esnselsnislies inlnsns- 
isZins, se sämils unsoni ipols^s unui numsn invinii äs msns äs 
pulsuni ^18^, silus^is iäss18 esns psnmils I'onmulsnss unon eoneluLÜ 

^snsnsls.

).?. Isnsiuni äs sinenoni^sns

vslsnminsnss lsnsiunilon äs sinenoni^sns u^^. ss I'ses in bs2s 
unmslosnslon eonsiäsnstzii:

- pulssjis ssls sesssZi eu pulss^is (x)^ s lsnsiunilon äs in- 
lnsns;

- fs2s lnsduis s8 L'is ssll'sl äseslsl8 in nsponl eu lsnsiunss 
äs inlnsns äs ps ^s2g eonsspun23losn6, ineil lsnsiunss äs isZins u^ 
SS ns^ulls in snli^s28 ssu in ^S28 eu lsnsiunss äs ns^snin^;

- smpliluäinss ssls in eonconäsn^8 eu lipul äs eomponsnls 
uliÜLsls Is nssli^snss dloeului äs eomsnä8;

- I'Onms äs unä8 ssls sinusoiäsI3 ssu in äinls äs I'isn3sln8u;
- num8nul äs lsnsiuni äs sinenoni^sns eonsspunäs eu num8nul 

äs pulsuni m.
Lonäi^is äs ^s28 ns2ull8 äin äspsnäsnjs lsnsiunii msäii ps 

inlsnvslul äs eonäuetzis s vsnlilslon, äsl8 äs nslsjis Zi äin
esninjn ^onmulsl8 äs s svss lsnsiunss äs isZins in snliik'L23 ssu in 
^ssL eu lsnsiunss äs ns^6nin^3. ^esssls insssmn8 es vslosnss msxim8 
s lsnsiunii äs isZins (penlnu esns LX.-O) s8 eonsspunä8 minimului, 
nsspseliv msx^mului, lsnsiunii äs nsl'snin^, isn vslosnss u^-0 
(psnlnu esns VL.--90O) sZ eonsspunä8 vslonii u^-0. Inlsnsse^iils äinlns 

i'onmsls äs unäs sls lsnsiunilon äs sinenonissns Zi sls lsnsiunilon 
äs nsl'sr'in^ lnsbuissL ss tse8 in momsnlsls nsspselivs, sZs ineil un- 
Z^iunils äs smonssns s8 ns^ulls äs vsloni eonsspun28losn6 eonäi^isi 
i Msn^no .

Lxpnssiils snslilies sls lsnsiunilon äs sinenoni^sns sinusoiäs- 
Is ss slsdilsse in lsß8lun8 eu I'onmsls äs unä8 nspnsLsnlsls in l'iAuns 
).l. ks sesssZi ^i5un8 ssls nspns^snlsl Zi sislsmul poli^s^sl äs 
lsnsiuni äs inlnsns (i'iZ.'Z»l,s) , psnlnu es2ul psnlieulsn m-6.

Lxpnssis §6nsns18 s lsnsiunii äs inlnsns s unui sislsm 
m-fs2sl ssls

(Z.2) 

in esns ssls smpliluäinss lsnsiunilon äs inlnsns;
o(.^ - ^S2s ini^isls s pnimsi lsnsiuni (1c-1); 

m - numseul äs ^sLs sls sislsmului äs inlnsns, s§sl eu 
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nnmsnul äs pulsuni.
Lis'dsmnI äs nsfsnin^8 s-s slss in ^iZuns )«1 ssîi'sl es sxs 

onâonstslon sgâ tnsscL in ssns positiv pnin punctul U^, 6s oomuts- 
^is nstunsIS s tensiunilor' <Zs intnsns Un gi u^, osss os oonâuos 

Is vslvsnss ^3261 ini^isls

?i§.).I. ?OnmsIs äs nnä8 sis isnsiunilon äs sinenoniLsrs: 
s-sisismnl polifsLst, äs -dsnsinni äs ininsns (m-6) ;
d-isnLinni äs sinenOni^sne sinnLoiäsIs.

?snînn ^snsinnils äs sinenOniLsns sinnssiäsls se eonsiä6n8 
sx s>r-ll. i ri<,-1l

srn^t* vt^ (>c-I) lc-1.2 ,m» 0.4)

in csns 0^ ssis smpliiuäinss sessivns, (X.^ ss is conteniri z?sis^isi 
(^.)), isn äsf^2^^ul (X.^ in nspOnî eu îsnsinnss äs in'dnsns eonsspnn- 
LLiosns LS äs^snminL äin LOnäi^is äs fs2Ü snnn^st.8 msi sns. In Ine- 
nsnss LS LisdilsZIs nsls^is äs Is^LinnL in'di'E isnsiunils äs sin- 
enoniLsns äs psni^ ^osi-divü , ^i ssls äs psniö ns^si,iv8 n , 
sud fvnms

u i - -o spic (Z.^)

(v.5iA.).I) Hi 36 äs^.6nmin8 äs^sLs^sItz (X-ä evN63pnn28^,Ogi'6:
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(Z.6)

, Oi-än . w

In eonlinusns ss I'olossss numsi isnsiunils äs sinsnonirsns
<Zs psn^8 p02iî.iv8, ssifsl Lncli ss ssnis numsi sxpnssis scss^ons

^spt: s^n^co^î-(Ic-I) -II^^c:os^^r-(IL-I)

I- - 1,2..........m. (Z.7)

In ).l,d s-su NSPN626nisi numsi eile 0 sin§un8 isnsiuns
äs sinenoni^sns u^^^. Zi uns psninu
jionsmsnislOn. Lxpnssiils isnsiunilon äs 

simpliciesnss unm8ninii ^8- 
sinenOniLsns, sinusviäsls,

äs psni8 ns^siiv8, pnseum ZI s eslon In äinis äs ^isn8sin8u sinä äsis 
Ln ^2Z^.

Lxpnssis (Z.7) 3 isnsiunilOn äs sincnvniLsns ssis vslsdi13 
numsi peninu unul äinins eonveniosnsls äs äou8 esänsns äin evmpunsnss 
OLV Zi snums psninu seels s esnui sisism äs isnsiuni äs inii'si's ssis 
äs^inii äs nslsjis ().^); ^is sessis eonvsnionul ?,äs osnses psnîiei- 
pL Is eonZuesnss slisnnsn^si eonsiâsnsis es pvLÜivs s eunsniului.

?eninu eenvsnienul I§, sensul po^iliv sl iensiunilen âe ininsne 
esie opus eelui eonsi^ensi penlnu eonvenionul ? (v.I'iZ.) .l, s) . Lis- 
iemul âe iensiuni âe ininsne esie äe't'inii In seesi es? äs sx-pnssis

^i^j -u^^sos^^r-OI) (^.8)

6seL m ssis numLr^ impsn (ss iniilnsZis pnseiie es?ul m-Z) ssu cls 
sxpnssis ' '

u^^ " ^lk^oos^ (^)-l) , ^-l,^,...,m, (^.9)

psninu es?ul m-num2n psn (pvseiie w-6 ssu 12).
Ovnäi^iils poninu äoionminsnss isnsiunilon äs sinenonisans 

eOnsspun?8iO6N6 eOnvsnionului I§ ss seniu similsn, es in es?ul eon- 
vsniOnului ?, eu psniieulsniisiss e8 sensul pO?iîiv sl sxsi vnävns- 
islon ss menține seslsZi, es ls iensiunils äs sinenoni^sne sls eon- 
vsniOnului ?. lsnsiunss äs nst'6i'in^8 s eOnvenionului unmss?8 s8 
I'is in snii^s23 eslsi eonsspun?8iosi's eOnvsnionului ?.

Isnsiunils äs sinenOni^sne sinusvläsls, eOnsiäsnsis eu pon- 
^iuni seiivs äs psni8 pO?iiiv8, su sxpnssiils:

- psninu m num8n iwpsn,
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âs isnsiuns ssi^s s8 spsi>jin8 inisi>vsiului

- pentnu m numsn psn,

, ^-1,2,...,m. (?.1I)

1)6 nemsnest e3 äistine^is intne m3i*imi1s eor*espun28tosr*6 eon- 
vsntosnelon âe äou3 esänsne l' Hl dl S-3 t'8eut în nels^üle âe msi SUS 

pnin inâieii Zenensli nespeetiv
Oitevs odsenvsjii Zenensle pot t'i äespninse in le§8tun8 eu 

tensiunile âe sinenoni^sne âetenminste:
- pentnu o tensiune âe intnsne u^^ (v.t'iZ.'Z.1,s), momentele âe 

smonssne se pot situs in oniesne punet âin intenvslul !
- eonventonul ? poste tnsns^ens ls ieZins pon^iuni âin unâs

* ^onjiunes 
eonespunâe un§iliului âe eonâue^ie s ventilului X- -^- , 

einâ unZIliul äs eomsnâ8 este ;
momentele âs smonssne sle unui ventil spsn^ininâ eonventonu- 

lui dl se pot situs pe unâs Zensnsl3 âe ls intnsns eonsiâenstL in inter*- 
vslul ;

- eonvsntonul dl poste tnsnsl'ens ls ieZine pon^iuni âin unâs äs 
tensiune âe intnsne esns s8 spsn^inâ intenvslului , intenvs-
lul eonespun^inâ un^iului äs eonâuejie s ventilului r*es-
peetivX-^- , einâ un§!iiul âs eomsnâ8 este ;

- numsi pon^iuni âe un68 eupninss in intsnvslele ^su
ss "lnsns^enZ ls ieZine sîit âe e8tr*e eonvsntonul ? oit Zi 

âe conventonul In st'sns unor* sstt'el âs pon^iuni, I'oi'msnesiensiunii 
âe ieHine sne loe in eonventonul k numsi eu por*^iuni âe unâ8 âeser*es- 
e8tosne (intenvsle âe tipul ) »is^ Iu eonver*tor*ul dl- numsi
eu pon^iuni âs unâ3 er*ese8tosne (intenvsle âe tipul 
dinein^eles âse3 i*spor*tsr*es se ^see in i*spoi*t eu o sx8 s onâonsteloi' 
eonsiâenst8 po2itiv3 in sensul pozitiv sâoptst pentnu tensiunile eon- 
vestonului k (v.^iZ.).'l,s) ;

- eundele tensîuni lon âe siner oni2sr*s sint tnanslststs sstt'sl 
ineit âifenen^s sdseiselor* intr*s punetele eu onâonste iâsntiee, âs pe 
âou3 unâe eonseeutivs, este o eonstsnt3 eu vslosnes .m 

lensiuni âe r*e^enin^8

«olul rsnsiuniloi- âs r-sfsi-in;8 (âs sowsnâS, âs moâulsjis) !n 
csâr-ul âisporirivului âs sowsnâL si 6LV ssîs âs s âsisr-mins isnsiu- 
nss âs is^ii-s cs foi-mS âs vsr-lsjis ln iimp.ss 1°i>scvsntz3 Zi ss 
smpliiuâins. Isnsiunils âs r-sfsr-in^L s!nr âsis âs ssnsi-siosns âs
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t'usevsu^ eu 0 suumii8 ^eum8 âs uuâ8^ eu ^usev6uj8 Zi smpliiuâius 
vsuisdiis. ,

I'isesuui eouvsuivu âs âvu8 esâusus âin eompuususs OOV ii eo^ 
l»sspuuâs eiis o isusiuus âs.usl6uiuj8. vses OOV srs m^ fs2s is isZius, 
Zsususivuui âs i'usevsu^ âiu eompuususs âisp02iiivuiui âs esmsuâ8 s 
sessiuis iusduis s8 puoâue8 2 m^ isusiuui âs usi'si'iu^. luius isusi- 
uuils âs usi'suiu^ âssiiusis eomsu2ii eouvsuiosi'sio^ k Zi sis uusi 
^32s âs isZius, âs^s^s^ui ssis âs 160 §usâs siseiuies uspouisis Is 
puiss^is âs isZius, isu iuius isusiuuils âs usi'si'iu^ sis eouvsu- 
ios^sieu âs sesisZi i'sl (? ssu 1^) sis I'32slOu âs isZius âsit'sLs^uI 

. 6 316 77— *M^
Osusus^ouul isn3iuuiiou âs usi'suiujZ iusduis s8 psumit.8 1^6^- 

Is^ui iuâspsnâsui si ^psevsu^si Zi si smpliiuâiuii isusiuuiiou, eeu- 
eomiisui ps esis ^m^ isZiui. vomsuiui i'usevsujslvu âs iuisuss ss pos- 
is iuiiuâs âs is t'use^iuui âs ^sui2 is ^O...ZO 1^2 ^18^. Iu Iueu8uiis 
^14,18^36 susi8 e8, psuieu s od^ius o isusiuus s e8usi vslosus msâis 

pe iuisuvsiul âs eeuâue^is s vsuiiiuiui sL vsi'isLS siuu3oiâsl) ssis 
usesssi' es isusiuuss âs usi'si'iujZ sâ I'is siuusoiâsiL.

vi^ieuiisiss ussii^Luii uuoi» isusiuui âs usi'si'iujL sinuseiâs- 
Is, usZIsdiis iu lusevsu^L Zi smpiiiuâius ps esis isZiui, s eou- 
âus Is uiiii2suss Zi s sliou foums âs isusiuui âs usi'suiu^L, esus pvi 
I'i Zsususis puseiie msi uZeu, isu i'ei'ms âs uuâ8 s isusiuuii âs isZii?s 
s 00V posis i'i ssiisfseLiesi's psuiuu suumiis spliesjii euueusis ^14^ .

I'eumsis âs uuâL uiiii^sis psuiuu isusiuuiis âs us^suiutzL siui 
uumâiesusls: siuusviâsiZ, âuspiuuZkiuisi'8 , iusps,2oiâlsI8, iu -iuspis 
Zi iuiuuZkiuisuâ. Bessies 3iui uspus^snisis iu i'iZuus iu vsluui 
i'spoi'isis Is smpiiiuâiuss 0^^ a isusiuuiiou âs siueuoui23us; s-s 
iuiuoâus uvis^is

^sN

iri ctii-o 0^^. k,Nii>ii 1.uâinou î,ori32^uâ i âs r's t'si'iu^ü.
luisupusiiuâ OOV es uu smpiii'iesiOi' âs puisus Zi- sâepiiuâ 

ipois2s uuui uumLu iui^iuii âs xuisuui, ss pesis st'iums e8 isusiuuss 
âs ^328 Is isZiuss OOV uspuoâues es i^oum8 isusiuuss âs us^suiu^8. 
?s sesssi8 bs28, iu iueususs ^14^ ss sisdiisse euiisuii esuiiisiivs 

puiviuâ sisZsuss, iuiu-o puim3 sproxims^is, 3 i'oi'msi us^iou3is psu- 
iuu isusiuniis âs us'f'si'iu^3. viuius sessis euiisuii siui âs msu^iousi 
ees^ieisuiui âs âisiousiuus Zi ^seiouui âs ^uuâsmsuisI3.

Oeusseiu^sis IsZsis âs ^oi'ms isusiuuiiou âs usi'si'iu^ eouâue 
Is uumsiOsusis eouelu2ii:
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I'iZ.'Z.^. I'vnmsls äs nnä8 sie 
isnsinnilon äs ns^sninjL: 
l-sinnseiäsls; ^-änspinnZdinIsi's; 
)-insps2oiäsI8;4-Ln inspis; 
^-ininnZkinIsnZ.

- in 60V 6s pulens msns Ln esLnI nnon esnin^s äsossdiis 
pnivinä i'enms isnsinnii 6s Lenins, ssis nsesssn sL ss nüIi2S2s 

isnsinni äs ns^snin^A sinnsoi- 
äsls. Vse3 se nnmLnsZis simpli- 
i'iesnss se^smsi âs eomsnäZ, se 
pesis sämiis I'Olosii'ss nnon 
isnsinni äs nsi'snintzL inspSLoi- 
äsls ssn Ln inspis;

- Ln.OOV äs mie8 pnisns Zi 
Ln sesls spliesjii Is esns nn 
se impun eenäijii ssupns eon^i- 
nuiului Ln si'meniei s isnsiunii 
äs isZins, ssis uiil s8 se ^vlv- 
sssseL isnsiuni äs nsi'si'injL

äi'spiunZ^iuIsns, esns pei -funnissis äs ^snsnsiesns muli msi simple.

^.4. Isnsiunss äs isZins s 60V

).4.1. I'onmsnss isnslunilon äs Lenins

In es2ul unon isnsiuni äs sinensni^sns Zinsi'snin^L eu L'onms äs 
unä2 ä^is, isnsiunss äs isZins s 00V ns^ulis eonlenm msesnismului 
äs^s msn^iensi (v.sudesp.).l), pnin smenssnss vsniilslon eomsnäsdils 
Ln memsnisls eOr'sspunLsiesns inisnLse^iilen äinins pensiunile seiive 
sie isnsiunilen äs sineneni^sns Zi isnsiunils äs nsisnin^L. vsosneee 
îsnsinnils äs ininsns Zi isnsinnils äs sinenvnirsi's sn ^sLsIs eonsls- 
is, (v.sudsQp.).?), msi s.sis nseessnS pnsei26nss oni^inii äs fsrS g 
îsnsinnii äs ns^eninjL Ln ssännl snssmdlulni äs nnäs evnsiäsnsi. In 
sessi scop, ss ininoänes un§dinl â i'spnsLeniLnä un^iul äs äsi's- 
26^ sl isnsiunii äs nsi'snin^L Ln nspeni en ess msi spnopisiL isnsiuns 
äs sinenoniLsns ^16^.

klsesnismnl f'onmLnii isnsinnii äs isZins esis ilnsinsi Ln 5i- 
^nns 2.?, penien n^m^iennl es2 psnilenlsn: isnsiunils äs sineeeniLsns 
Zi äs nsisnin^s' sini sinusoiäsls, sisismul isnsinnilen äs ininsns ssis 
dsxs^s2si (m -6), isZinss 06V ssis monet'sLsiL (m^-I), isn ees^ieisninl 
äs äsmnliipliesi's s I'nsevsn^si ssis 2-su evnsiäsnsi es seiivs
pon^innils äs psnitz pesiiivL sie isnsiunilon äs sinenoni^sne, isi? 
psninu 5^ lusi vslesnss 1^/6. LLni pnsLSnisis i^nsinnils äs sin- 

eneniLsns Zi äs nsIsnin^L (^iL.^.)»s), isnsinnils äs ininsns Zi esls 
äsis äs eonvsnionul k (i'iZ.).) ,d) ,nsspseiiv ,e), pnsenm Zi
isnsiunss äs isZins (L'iZ.Z.),ä) »psninn nliims svLnäu-ss Ln veäsns
nn snnmii äs^s23^) (ss^ Ln eineniiul äs ssneinS Zi eomsnäs sspsnsiS s 
vsniilslen eslen äouÜ evnvseiosns äs äouL esänsns.
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?Onm3nee isnsiunii Zs isZine Q unui OLV eu iensiuni Ze sin- 
eneni^nne Zi Zs nefeniniL sinusoiZele (m-6,v-I, Zi ) :
e-isn32unile Zs sinenOn^i 7.5ine Zi Ze ns^snin^L;d-iensiunes Ze ieZine s 
eonvenionului i;e-iZsm,pi. eonvenienul ^;Z-isn3iunee Zi euneniul le 
ieZinee 00V;e-ZiK^^^ms Zs i'une^iensne e eonvenioen^lOn Zs ZeuZ eeZnsne«
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IbNLIONile 66 O6l6Oin^L O^ ^1 O^^ sis 6ONV6O108O21OO ?, 063- 

P66liv dl 3ln1 In nnlil-^Z ,s). l6N3ion68 6s i6Zio6

o^ 1762011,8 8POOX1M8liv In 1*823 60 16N81ON68 äs O6l*6oinj,3 o^^.

l6N3Îonil6 66 in1o8O6 On,...,o-^^ (1*i§.).^ , d) , 60O68PON6 60 

l6N31Onil6 66 in1O8O6 sl6 60nv6ol0ooloi D, 181' l6N3ionÜ6 66 in1O8O6 

3I6 60nvöol0ooloi dl, 001261701816 P6 1*i§OO8 ).),6, sln1 60n1*0om O6l8- 

tziÜOO ().6) Zi ().9). O608O666 6X^O63Ül6 P6n1oo l6N3ionÜ6 

Zi (o^^)^ 2ln1 Î66N1Î06 In 6820I dc-,1 (v.O6l.Z.^ ZI ^.9), 0620II8 08 

l6N3ionil6 66 81N6O0ni28O6 66 866l8Zi in6i66 sini i66n1i66 P6n1oo 

60NV6O1O8OS16 ? ZI dl.

l6N5ionil6 O^^ Zi O^, 6816 66 60NV6O108O6l6 k, O68P66liv dl, 

Sln1 O6PO626Nlnl6 In 1*1^008 ) .'Z (d Zi 6), 81I1 P6N1OO O6^imol 66 06- 

606300, 611 Zi P6N1OO 66l 66 1NV6O10O. v6 O6W.8O681 68, 10666068 66 

18 V8108O68 8dS0lo1L M8XimL 8 l6N8ionÜ 6in O6§im 66 06606300 18 668 

6in O6^im 66 inv6ol0o 36 1*866 60 mni po^in6 6OMOl8^ii 66611 In 36N3 

1NV6O3 (6008 60MO18^Ü I3 10666068 O66O63OO-inV6OlOO Zi Z836, In 86N3 

ÎNV6O3). ?6 1*2MO3 8ln1 1N616816 ONLdlioOÜ6 66 8M0O38O6 LX,^ Zi 0^ In 

6008 3Î1O8^ii, ON8 60O63PON2L1O8O6 O6^imoloi 06606300 ( tX^ Zi cx^^) 

Zi 668l8l13-O6LlmoIoi 66 INV60IO0 ( ZI ) . Din ^0OM6l6 66

on68 3I6 l6N3ionilOO 6nl6 66 6ONV6O1O8O616 ? Zi dl 36 P0816 0d36OV8 

68 d Zi 6), 6868 3-80 O63P66181 60n6ijiÜ6 P6n1oo 8 S6 M6N-

^iN6 In1O6 ONZ1liooil6 66 8poin66O6 O63P661ÎV6 0618^18

cx^ oc^ - i80°, (5.15)

V8IOOÜ6 M66Ü 8l6 l6N3ionÜ0O P6 ÎNl6OV8l6l6 68 60n6O6^Î6 8l6 1ÎOÎS- 

1O8OSI0O 3ln1 IN 00166 M0M6N1 6§8l6.

18 O6PO626N18O68 16N31ONÜ 66 16Z1O6 8 616lO60NV6Ol0OOlui,

5-8 8VO1 In V666O6 ON 8NOMÎ1 66^828^ 1N6O611V In 61O6uiloI 66

88O61N3 ZI 6OM8N68 36^80813 8 V6N1Ü6I0O 66l0O 6008 60NV6O108O6 66 

6003 636O8N6. In 60N866in^3, 18 10666068 60M6N2Ü 66 P6 ^OOPOl 6tz V6N- 

Iil6 8^ 0801 f-0NV6Ol0O In 0:OOs)Ol 66 V6Nlil0 Nl ONloilnII 60NV6O10O, 36 

INO6^181O6823 0 In1IO216O6, 6SNOMil3 Ump 66 P8O23 1o» 8O^i6i6Nl8 

P6N1OO 06^866068 68s>86il3^Ü 66 d)Iv68O6 8 1ioi8lv8O6lOO 6806 80 60n6O3 

8N16OÎOO.

^O6nlil8l68 6s 6VN6618O6 3O66631v8 8 66100 6vo8 60NV6O1Q8O6 ? 

Zi dl, 66 6OOL 6860806, PO66OM Zi O6^imOOÜ6 66 f0N6^i0N806 8l6 8663- 

1008 3ln1 in6i68le Io. 6i 3AO8M8 6in ^1ZOO8 ).),6. In 8N38wdIo,m3oimÜ6 

Zi 50012616 66 ON63 6O^O1N36 In L-15OO8 01-608 0 iM8LiN6 663101 66

cvmpl6l3 880^)08 fon6î.Î0n3oii eov 6op3 poincipiol M?I In 682ol onoi 

3i5l6M P0lif-8281 63 l6N5ioni 1.8 in1O8O6.
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ünZ^innils 6s evnänetzis

I>s§ss äs vsnisjis 6 nn^inni Ion äs eonäue^is ss äsIsvminZ 
snsliiie pnin nsLvIvsnss sens^iilvn vd^innis äin sZsIsnss sxpnssiilvn 
isnsinnilvn äs ns^sninjs ZI äs sinenvniLsns evnsspnnLßivsns. Lvlu- 
^iils sessivn sens^ii, seniss sspsnsi psninn esis ävu8 evnvsnivsns 
äs ävu8 esänsns k Zi 1^, nspi'S2ini8 ivemsi momsnisls äs vomuistis 
sis iinisivsi^slvn nsspseiivs. Lxpnssiils nn§kinnilon äs evnänetzis 
ss pvi vd^ins în evniinnsns, it'seinä äi^snsnjs äinins sdseissls ev- 
nsspnnLLio^ns nnvn evmnis^ii eonsseniivs.

Ovmdinq^iils äinins I'vnmsls äs nnä8 sis isnsinnilon äs sinenv- 
ni^sns Zi äs ns^snin^, esns sini äs Insi In eonsiäsnsns, sini pns- 
2snisis Ln isbslul Z.I. In vsls es-UNM6S2Q ssls insisi es2ul isnsin- 
nilvn äs sinenvni^sns Zi äs ns^snin^ sinnsviäsls (pv2.I, isd.^.I).

Oomdins^ii inins ^Onmsls äs nnä8 sis isnsinnilon 
äs sinenoniLsns Zi äs nsl'si'in^

Isdslul Z.I

eni.
?Onmsl6 äs nnä8 sie isnsinnilvn

äs sinenvni^sns äs nsfsnintz8

I. Linnsviäsls sinnsviäsls
Linusoiäsls ininng^i simsinie

9. Linusviäsls änspinnZkinIsns

4. In äini^s äs ^isi'8sii'8n sinnsviäsls -
9. In äinis äs I'isnssii^n iniunZäi siwsinie
6. In äinis äs fisi'8sii'8n änspinnZkinIsns

Ovmbins^üls äin pv^i^iils 2 Zi 4 sls Isdslvlui evnäue Is seus^ii 
Insnsesnäsnls, ns^vlvsdils numsnie nvmsi psniev silus^ii eonensis. 
6sslvl es^vnilve (evmdin^iils äin xv2.),9 8^-' isb.Z.I) sini 
NQ'/.oIv^io 7n Ii.iek'-il'on «

Dn^iiinnils äs evnäne^is sls vsniilslvn evnvsnionnlni ?

Isninu eonvsnionul isnsinnils äs sinenoni^sns sinusoiäsls 
sini äsis äs nslsj^is ().7), isn psninn isnsinnss äs ns^snin^L ss 
eonsiäsnL sxpnssis

- -0^,^ eos( iv^i - . ().I4)

vses ss ^ins sssmL äs nslstzis äs Is§8inn3 s pnlss^iilvn
äs ininsns-isZins Zi äs nvistzis (Z.I^), sensjis vd^inni8 äin sZsIsr'ss 
isnsinnilvn äs sinenoniLsns Zi äs nsi'6i'inj8 ssis

evs^x-(Ic-I) evs ( ------(Xi') , 0.19)
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0.16)

0.17)

0.18)

IN esns s-3 noisi c^i-x, V is vsloni in inisnvslul (o,1^ , ^-1)?,..

isn limiisis inins esns 36 siiuss^Z 'U ss äsienwinL 6in 
6omsnini 6s vsnis^is s fnsevsn^si 6s isZins.

?sninu vsloni sie nsponiului v 1, sensjis 0.1^) ssis insns- 
esn6sni8, soio^iils sessisis nspnünä fi äsisnminsis snsliiie Zi nnrnsi 
es vsloni numsnies, spnoximsiivs. 0in6 smpliin6inils isnsinnilon 6s 
sinenonissns Zi 6s nsfsninj8 sini 6§sls (v-1) , ss odtzins
sens^is

eos ^x -(ic-I) - eos( ----- ÖL.!»)

esns sns solo^iilo ^onsnsls 

nn6s i-0,1,?,... Zi sie e8non vsloni ss snees6 in ssns ensse8ion, in 
nsponi eu vslonils eonensis slo mLnimilon m,1c, 1- Zi i. Lonfonm
eonvsnjisi 6s s folosi isnsinni äs sinononi^sns 6s psniL po^iiivL, 
insdnis impuss eon6i^is supiimsnisnL

sin^x- (tc-I) ^>0. 0.19)

ssifsl eL 6in Zinul x^ 6s vsloni x^_^ Zi x^ oonsiiinis sol'n^ii soosp- 
isdils nomsi osls siinsis i in inisnvslsls

-^(K-I) -^(Ic-I) , n-0,I,2,... 0.20)

?sninn simplifiesns,ss s6miis in eoniinusi's ipoisrs fs2si 
ini^isls nnls s isnsinnii 6s i-sfsnin^S, Q.^-0, fspi esns nn sfseissrS 
^snsnsliisiss oonolnLÜIon es nnmss^L s fi ässpninss.

vsosnses >1, psninn nsposnisls esns inisnvin in i'sls^iils 
0.17) Zi 0.16) ss poi senis ins^sliiZ^iis

îm -1 » 0.21)
sZs ineii inino soln^iils x^_^ Zi x^^ sxisiL inioi6ssnns nslsjis

' 0.2?)
6seö ss sinidnis seslssZi vsloni Ini i in smdii wsmdni.. vsioniiL 
vsloni^on eonensis sie nsposnis1on 6in ins^sliiS^iis O.?1), ssis 
posidil cs

*!c-^nD<' (?.2Z)
ssu ckioi'
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Z.S.M.Z., ssii'sl Ineli ZInul eomplsi s1 solujlHon seus^lsl (2.16) 
NU ssis 0 slmx>18 s1isnnsn^8 Zs vslonl X^(I) ZI X^(I). ^sssi ZIn, 
ZIn ssns UNMSS'^8 3 i'I sisse soluțiile S0nsspun28i0sns, posis s8 
supnInZ8 uns ssu msl mulis vslonl x^ Inisnoslsis pnlnins vslonl 
x^E_, ^spi ou sili msi i'nsevsni eu eit, v> ls vslonl msl miei Zln Zo- 
msnlul 6s vslonl posldlls (msl spnoplsis 6s unlisis). Lu eli 'U ssis 
w.sl msns, vslonlls-nsposnislon Zln (2.21) sini msl spnoplsis âs unl- 
isis, lsn In Zlnul x^. ssis pnsZnsni8 slisnnsnjs sölujlllon x^(l) Zl 
x^-(i).

Ln§^lunlls äs oonZuetzls sls vsnillslon so Zsisnmln8, In ^snsnsl 
ou nsls^Is

In osns x^. ZI x^^^ sini Zous vslonl oonssouilvs äin Zinul
solu^iilon seuahisi (2.16), esns sslisl'se Zi eonZijis (2«^0).

?6 d323 vds6NV3^1i1vi' 6s msl LUS, ns'f'snIlOsns 1s slnueluns 
finului 6s soluții x^, sp^ns svIZsnl L'splul eL un^^iunHs 6s eonZue- 
^1s x^. pol fi Zsl6NM2N3ls In unm^lOsnsls psinu moZuni Zi'k'snils:

- Inins 6vu^ solubil x^.^ ^(^-^1)- ^onsssuiivs (cn!l seslssZi
valoni psriinu numenul i)

, ^(Ic-i-I)- " i (?.^L)

- Inins O soluble x^.^ Zi uns äevsnlis vslonle eonss-
euiivs 6ss8 ss sonsiZsnL psninu numsns i esnsseuilvs

" ^( ' (2.27)

- Inins 6ouL Lvlu^II x^ ZI ^(^-»-1)-»- oOnsssuilvs (eu ssslssZI 
vslonl psninu numLnul I)

; (Z.28)

- Inins O LOlu^Is x^ ZI uns S0N6SPUN2LiOSN6 unon
5NUNSNS i f'Osis'ns'm nsln^ini

IninoZusInä In nsls^IHs ( 2 . ^6) .. . ( 2.29 ) sxpnssIHs solu^IHon 
äsis 6s (2-17) ZI (2.16) psninu ss^unHs sOnsnsis s1s nuws^slon 1c: 
ZI I, nebulis unw8iosns1s nsls^II psninu unZillunIls Zs sonZusjls sie 
V6NiI1slON, S0N6SPUN28i0SN6 eslon psinu SSLUNl SXPU26 msl SUL:
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X - --------- --------- H(mv - 2mi - 2K - m); (7.71)
(v-D(v-^I) "

X - n - (7.72)
V -»- I m '

X^ - --------- ---------- H(2mi ^ic *v-mV - m - 1) .(7.77)
(^-Dl^-^I) m

Ososnsos inls06S6828 numsi ung^iunils âs oonâuojis pOLilivs, 
6in nslstziils ().)1) Hi ().))) ss pol 6slsnmins vslonils oonsspun28- 
losns psnlnu numLr'ul i *

1^3 oslo 6s msi sus, ss posls s68u§s odssnvs^is imponlsnl8, 
nslsnilosns Is 6oü"6niu1 6s vsloni inlns osns ss pol silus unZkiunils 
6s oon6uo^is Hi osns ssls 6slimilsl 6s 6ubls ins^slilsls

(^4)

^oosplsnss vslonii X^ es solutis unio8 psnlnu unZkiunils 6s 

oon6uotzis, oon'f'onm ^14^, vins in oonlns6io^is ou limilsnss inlno6us8 

6s insxslilslss ().)4), 66osnso6 psnlnu fsoloni 6s äsmullipliosns 
lin^inä spns unilsls unZdiul 6s oon6uo^is X^.^ sn 6svsni l'osi'ls msns. 
In sotiimd, 6in snssmdlul 6s vsloni pnopuss sioi, X^^, X^^, X^^ 

X , esl pu^in uns in6splinsHls oon6i^is 0.^4).

0onsi6si's^iil6 sxpuss psnlnu es2ÜI nLmin vslsdils, in
ess msi msns psnls, Hi psnlnu cx,^ , io l'ol os Zi nslsjiils
().)0) Hi (Z.)^) psnlnu X^-) nsspsoliv X^^,. ?snlnu X^, 6sZi i'sls- 
^is 6s 6sfinijis ().27) nLmins vsIsdilL, ns2ull8 - ou -^olosinss solu- 
^iilon gsnsnsls ().I7) Hi ().I8) - o nslsjis msi oupninrLlosns sud 
l'oi'ms

x^. - ---------- ---------- H(mV v> -Smi-2k-m) ,
(V-D(V-^I) m

6in osns o!)^iris oslstzis 
In 0668 06 PI'ivSHl6 

6SlS 6s I^smsnosl fsplul 08

pni n psnli oulsni r'.snss oc.^-0. 
un^t^iunils 6s oon6uo^is 6s lipul , 
pnin N66U06N6S vslonii lui

Hi onsHlsi-ss lui x^.^, 6slonil8 vslonilon nsnuls sls lui cx (nsl.^.17 
Hi ) . 18) , sinl pOLidils oomuls^ii osns s8 oon6uo8 Is unZkiuni 6s
oon6uo ^i s 

- m" tXv,

ksls^in (^-7")) nu m«i r'Spi'SLinrS pnrl-iculKrirsrss rsls^isi 
(7-77), äsonnscs i-sln^iils -Zs äsfiniLis (Z.29), i-sspscriv (7.76), 
s!nl 6ifenils.
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Oonsinue^is §ns^ie2 isnsiunii äs isZins, pn62snisiä in L'i- 
Zuns 5.5,.^ses posidiiL sxsmpiii'iesnss esion psinu iipuni äs unZkiuni 
äs eenäue^is. Vsieniis numsnies sie mLnimiion'esns inisnvin sini!' 
m-6, cX^-^40 Zi ^-2,^. isninu unZiliuniis äs eenäue^is, ps esis sns- 

iiiieZ ns2uiiL vsivniis:

x^(0)- X^(0)- ^(2)- ^^.(Z)-4S,9° ;

X^,(0) -86°;

^^(0) "100° ;

X^(I) - 89°;

inins psnsnis2s ssis inäiesiL vsiesnss numLnuiui i. Vsioniis esieu- 
isis eensspunä eu esis esns poi i'i äsisnminsis pnin m8sunsns, äin 
eonsinue^is Znsk'ieL pns2snisiâ in L'iZuns 5.5.

Z. iln^diuniis äs eonäue^is sis evnvsnienuiui

isninu eonvsnionui unZkiuniis äs eenäuetzis ss äsisnminL in 
moä sssmsnLion. 3s n62oivL msi iniü seus^is sie esnsi soiujii nspns- 
sinis sdseiseis puneisien in esns ss eomsnäZ smenssnss vsniilsion, 
seus^is edtzinuiZ pnin s^sisnss.iensiunii äs nsi'snin^L

eos( , ().)8)

eu uns äin i'vnmsis (Z.i0) ssu (Z.ii) sie isnsiunii'en äs sinenonirsi'S, 
äups eum m ssis numZn impsi', nsspseiiv psn.

s) Vse8 m ssis numLn impsn Zi ss eonsiäsnL v-i, seus^is ssis

- (.i-1)

^uitzimss soiu^iiiOn pesidiis ss äsisnminL, in sessi es2, eu 
nsisjiiis 

äinins esns ss-sspsnL eeis eonsspun28iosi's eu eenäi^is äs psniL 
(pv2iiivZ), esrs ssis

_ (5.42)
llnZ^iuniis äs eenäue^is Zi X-^. su sxpnssii iäsniies eu 

X^ (nsi.5.50), nsspseiiv X^ (nsi.Z.Z?).
?sninu unZiliui äs eonäue^is X^ , nsistzis äs äs^inijis ssis 

simiisnZ eu (5.27)
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I?e2ullinä oxpnesis äe2vollsl8 ., s

^°v-^ -Smn-^-2m),(Z.44)

vslsbi18 Zi în es^ul lX.^-0.
In 6668 es pniveZls un^^iul äs eonäue^ie x^ , sinl_posi- 

dile äou8 nels^Ii äeL'ini^ie, similsi'S osloi' inliînils Is eonvsr*- 

lonul I:
X- - x, - , x (n) - x - (n); 0.4^)
in- I-»-

X^ - ' lZ.46)

?onms äe2vollsl8 s nsls^isi 0.4^) esle

° - ->. O-<7>

ulils msi sles in es-unile isn äin 0.46) ns2ull3

V -^ - m»-2),(Z.48) 
(V-D(V-^I) w 17

sesssls äin unm8 pulinä -fi psnlieulsriLsl^ Zi penlnu tt.^-0.
In esLul exemplului äs 1s punelul eu m-), 1--8 Zi se

pol innegislns unmLlosnele vsloni sle un^kiuniloi' äe eonäuetzis: 
X^( 0,l , -^06 ,?o , Z , 4 O »^)(iäenliee eu unZ^iunils äs
eonäue^ie eonespun^Llosne sle eonvenlonului ?) Zi X -l^^o. 
?enlnu seesl es^ eonenel, nu spsn un^kiuni äs eonäue^is , 

^spl esne se äslonsZle vslonilon iäenliee sls soluțiilor' x^^ Zi 
penlnu numene n^- !(V-»-l)-1, nespeeliv n^ - k(^-1)-1, in esne k 

esle un numon nst.unsl .
Un sll sspeel imponlsnl esle penioäieilslss spsni^isi unon 

un^^liuei äe eonäue^ie. Inesupuninä eL No 6Sle eel msi mie numLn nslu- 
nsl penlnu esne exislS unghiul äs eonäue^ie X^ (nel.).46), se eon- 
slslL e8 seeesZi vslosne s un^diului äe eonäue^ie sr's loe in es2ul 
sslisfseenii nels^iei:

^,1- V-I)-^No-I)-x.^(k( V-^1)>Nv). kLk», 0.49)

fspl esne äevine eviäenl, äse8 SS äs2voll8 lsnmsnii äin nsls^is 
0.49) ^ininä sesm8 äe expnesiile 0.40) Zi 0.41):

BUPT



--

X. - - k -x^(No)-^irvk. (Z.^o)

Vup8 nsäuesnss Isnmsnilon sssmsnss, expassis (5.50) äsviks 
iäsniieä en (5.46), psninu n-No«

d) DnZkiunils äs eenäuetzis sis eonvsnienului psninu es2ul 
einä m ssis numLn psn, ss äsisnminL eu spionul solujiilon seus^isi 
(v-I)

cos^X-^-(^-I) - eos( -^- - ^). (Z.^I)

IVluItzimss svlujiilon posidils ssis äst.8 äs nslsjiils

*1^; (?-^)

- 2irn -17^ (?-^)

äinins esns ss sspsn3 esls eonsspun^siosns eu eonäijis äs psnI8 (pe- 
2ilivs)

x^^(^i)ir-^(>1) ^-, 2(n-^i)ir ^^(^-i)^-^.(?.54)

IlnA^iui'ils äs eonäue^is 
X^EE (i'sI.^.Zo) , i"sspset,iv X^

x^ Zi X^ su sesIssZi sxpnssii eu 

(nsl.5.5^). Isninu uu§kiul äs eonäue-
SS POSiS L'ses o pnim8 äsisnminsns eu nslsjis

SSSMSUL^OSI'S eu I'slstzis (z.^9), äs Is evuvsi'-deeul ?) Isi' psulru
Ii'sduis luslL In eensiäsnsrs äslsnminsnss sud Benins

(Z.26)

rScLnä In (Z.^^) Zi (Z.26) 
^iilor> (?.^2) gi (^.^?), ss od^in 
^iils:

/V - --------------------- ------(2m V
(V-D(V-^I) -°

äsLvellZnils posidils evn^Onm nsls- 
psnlnu X^ ^nsspseliv X^, nsls-

.1 * -m r)-----  —N1 v> ); ir
(5.27)

-»-V-i-I-m V— -2mn -S,1-^m).

(5.26)
VslOnIIs liniilu inIsniosnL, nsspseliv supsnissnL, sis lul n, 

psnlnu esns sxisI8 sesst.6 un§kiuni äs eenäue^is.ss äsIsnminZ es Is 
eonvsnlonul k, punlnä eonäi^is es psnsnls^sls äin sxpnssiils (5-27)
Zi 0.96) sL ^is pOLÜivs.

Lxsmpliliesess äsI3 in Ii§nns 5.5 sviäsn^isLL psninu esnvsnis- 
nul unmLiesnsIs unZiliuni äs eonäue^is X^-42,90, X^-IOvO, iäsn- 
iics eu vslonils äs Is eOnvsnionuI I Zi unZ^iunils X^-- —X^-97,1^.
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Dsienminsnss unZkiunilon äs eonäuo^is peninu es?ul insisi in 
esänul seesiui pons^ns^, pnecum Zi in oelelslis csLuni siuäisis in 

, ooni'inmZ fspiul eL nu ss odjin un^kiuni äs eonäuotzis s^^Is 
peninu iosis veniilele osne conäuo eunsniul ps o psniosäL eompIsiL 
s isnsiunii äs isZine.

Iln^diuni äs oonäuojie e§sle ne^uIiL nuwsi peninu veniilsls 
seeluisZi oonvenion äs äouL esänsne (? ssu 1^). Vsloni imponisnie 
sis un^diunilon äs sonäuo^is, semni^iesiiv msi msni äseii

poi svss los in snumiis siius^ii, Is insesnils äin nsZiwuI äs 
nsänsson Is ns§imul äs invsnion ssu invsns.

vsisnminsnss oonsoiL s un^^iunilon äs eonäuejis ssis imponisn 
i8 peninu uninLiosnsIs sspsois:

- vsni^iosnss vsniilslon Is solisiiLnils isnmios;
- sisdilinss eomponsnjsi in snmonisi s isnsiunii äs isZins 

Zi säspisnss i'onmsi äs unäL s sossieis Is ssnin^sls spliesj,isi 
eonensis;

- äsisnwinsnss isnsiunii pulssionii Zi s eunsniului pulssio- 
niu, äimsnsionsnss inäuoisn^slon suplimsnisns.
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4.1. Leustziils msZinii sinonon^ nssls

4.1.1. IsZins 3inonon6 poli^32si8

Ls eonsi66n8 msZins sinenons In univLlOsnsls ipois2s:
- M3ZiN3 631,6 3im6lnio8, 3l3lonul svin6 0 inf8Zunsns 3ims1nio8 

w-^32sl8;
- in^LZun8nil6 msZinii 3in1 N6p8n1i2s1s 3inusoi63l 66-8 lunZul 

p33ului pol8n;
- in6uo^is ms^n6lio8 6in inlnsi'isn S316 N6psn1i2sl8 3inusoi68l 

66-6 lungul P33ului polsn ( 36 00nsi66n8 numsi snmonios ^un6smsn1sl8 
6 in6uo^i6i 6in in1n6^^6n);

- nolonul 6St,6 eu poli. SPSN6N^1 , P6 366sl8 L'Unä smplsssls 
1n^8Zun8n1l6 66 6X01^6^16 (L) - Zi 66 6MON-di26N6 (H).

In L'iZNNS 4.1 36 PN62in^8 366tzinN6S însn3V6N3s18 Zi 36ll6lvs 
6lsei.nie8 3 M3Zinii 3inenon6 N63l6 (dipol8n8, on inI'8Znnsi'6 poli^8- 
2318 P6 in6N3), on 36op1si'68 NNm8i03N6lOI' eonvsnjii N618ÜV6 Is

I^i^.4.1. IsZins 3inenOn8 dipOl3n8 QU poli spsnsn^i: 
3-L6Q^iuN6 1N3N3V6NS3I8;d-30k6M3 6lSQlnio8.

36N3UNÜ6 m.^nimilon Bisios:
- 330eisN68 36N3UNilON P02iliv6 sl6 Isnsiunilon Zi ounsn^ilon 

36 sl6§6 Q0N6SPUN2Li0N N606 pionului) P6ninu iosis inf3Zun8nils MSZinii 
sinenons) 8vin6u-36 in V606N6 e8 Odiooiivul 1uon8nii il oonsiiiuis 
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slu^iul în ns^im âs melon;
- ssnsunils po^ilivs sie s'luxuniler' ss sseeis28 sensunilon 

po^ilivs sls eunsn^ilon eON6sPUN2sloni eonl'Onm regulii dunßkiului 
ânspl;

- sensul po^iliv sl miZeLnii ss eonsiâen8 in ssns clinsel 
lniZenomelnie, seesls ^linâ Zi ssnsul po^iliv psnlnu suplul slselnv- 
ms^nelie. Llsdilines sensului pvsiliv sl miZeLnii in sessl ^sl ssls 
1s§sl8 âs ^olosinss ^ssonilon spstzisli, nspnsrenlstzi in plsnul eomplsx 

vsosnees in l'iZuns 4.1, sxs oni^in8 s miZeLnii s-s lusl in 
sxs l'sLei l slslonies ( ^^-0) , un^kiul ^^vnmsl 6s sxs ^s2si âs vnäi- 

nul X eu sxs ssls

(X-1) â. (4.1)

?O2Îjis nolonului ssls esnselsni2sl8 pnin sxs 6, numilL sx8 
1on§ilu6ins1L, esns l^ses un^kiul slselnie H eu sxs

?snlnu simpli^iesnss luLnii in eonsiâsnsns s sesiunii in^LZu- 
nLnii 6s smonliLsns, ss s6mils eL sesssls ssls l'oi'mslL âin 6vu8 in- 
l'L^unLi'i 6islinels, 6inlns esns uns sZs2sl8 in sxs pelilen, s1snumil8 
inl'LZunsns c^s smonli^sns 1on§iluäins18 Zi nolsl8 eu v, isi' slls in 
sxs nsuln^ (sxs spstziului inlsnpolsn), 6snumil8 in^8Zu^sns âs smei'li- 
rsi's lnsnsvsnsslL Zi nolslL eu tz ^l^^ .

Leus^iils eineuilsloi' slselnies sls msZinii i'ssls sinl: 

.

âVy
0 - " âr ; (4.2)

in esns

^3 ' ''^v Linl ns2islsn^sls slselnies sls inl'LZun8nilvi'
slslenies, i-sspseliv 6s sxeilstzis Zi smei'li^sr's (v Zi tz) ;

-l'luxunils ms^nslies lolsls sls inl'8Zun3i'il0i', 
eonfonm nols^.-jilve sdoplsls.

Qeus^iils l'l^xunilen ss seniu, eu l'Qlosii'ss inäuelivil8^iloi'
pnopnii Zi mulusls lvlsls, ssl^sl:
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m

i ^L8^L ^XL^X '
X-I (4.2)

M' ,
^D - ^vv^v ^Xv^X ^Ll/L '

X-I
m

- ^M^<2 H ^X^X '

X-I

in osns Zi sirii nsspsoiiv in6noiivüL^ils pnopnii
ioisls sie infZZnnLnilon sisionioL, 6s sxoiistzis, 6s swonii^sns 
lon§iiu6insl8 Zi insnsvsnssl8;

- in6noiivii8dils mninsls ioisls inins 
in^8Znn8nils nsspsoiivs, noisis pnin in6ioi.

Nomsninl slsoinomsZnsiio 6s noistzis U, 6s2vo1i3i 6s moion ss 
6si6i-min8 in nsponi on snsnZis ms§nsiio8 s msZinii

m

p 1 ' (4.4)
- X-I

in osns p N6pns2ini8 nnmsnul psnsoiiilon 6s poli si msZinii.
vseL 6 ssis momsninl 6s insnjis sl mssslon in miZosns Zi 

momsniul msosnio ns2isisni ns6ns 1s sndonsls msZinii, sonsjis miZ- 
esnii ss posis sonis

- I4 ------ 2—^ (4.9)
pär^

in osns ssnsnnils po^iiivs ss oonsi6snL in ds2s oonvsn^iilon 6sfiniis 
snisnion, isn psninn v/l ss oonsi6sn8 sxpnssis (^.4).

Lons^iils (4.^),(^.^) Zi (4.^), in num8n 6s (^m-»-7), 6ssoniu 
oomplsi i'nno^ionsnss msZinii sinonons nssls, in ipois2sls 6s lnonn 
sisdiliis ini^isl. I^sonnosonisls sisismnlui 6s sonstzii sini onnsn^ii 
sisionioi i^(X^1...m), osi 6in inf3Zui'Lnil6 noionios 
i'lnxunils 6in in^LZonLnils nsspsoiivs Zi nnZdiul^, 6soi (^m-»-7) 

nsonnosonis.
In6noiivii8^ils pnopnii (V^) Zi mninsls in^8Znn8-

nilon sisionios, pnsonm Zi osls mninsls 6inins in^8Znn8nils sisionios 
Zi noionios d>x.2 »^XV'^Xr2^ ^s^ä.328 psnio6io on posijis noionnlni,6soi 
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in N3PONi eu unZdiuI âs nsi'snin^L . Ds 30663, seus^iils äi^snsnji- 
sls (4.^) Zi (4.2) sls msZinii sinenons ou poli spsnsnji sini seus- 
^ii ou eosi'ioisn^i psnioâiei ^1^^.

In 0663 06 pnivsZis inâueiivii8^iIs pnopnii sie ini'8^un8i'ilOn 
âin noion (1^^,!,^^ Zi d^) , pnseum Zi inäuetiviisjils Ion w.uiusls 

sessiss nu â6pinâ âo po^ijis noionului.

4.1. ^. UsZins sinenon8 inifs23i8

Leus^iils eonsspun^Liosns msZinii polifsLsis poi I*i psniieu- 
IsniLsis psninu UL inifs23i8, In esns m-2 ^i ssii'sl, numLnul ioisl 
âe seus^i, 03 Zi sl nseunoseuislon, ssis I).

Ledsms sIseinieL 3 UL inil'sLsis ssis N6pn626ni9i8 in I'iZuns 
4.^. koninu in-sZ^unLnilo sisionios so I'olososL ä6 odioei inâieii 
s,d,e, L663 ee eonäueo Is 3i5inm3tzi3 e8 senisnes oebs^illon ss i'ses 
in eoonäonsislo 3,d,e.

?sniieul3ni23N6s nels^iilon ^snsnsle (4.^) Zi (4.2) psninu 
NL inii'sLsiL ss ^3e6 in eoniinusns sud ^onm8 msinieislä. In sessi

seop, ss âst'insse msiniei eolosnL eu 
inși slsmsnis, esns psninu msniwils 
sisionies su Bonnis §snsns!8

(4.6)

isn psninu w8nimils noionies 

in esns pnin inâiesls H s-s seos in 
sxei lon^iiuälnsls noioniesin nsponi 
5s2si sisionies ^0^.

Leustziils âs isnsiuns (4.?) ss 
psninu M3^ins in^f*323iL, ssi^sl:

(4.7)

sviäsn^8 positis vsnisbiI8 s
eu oniZinss, Iusi8 in sxs

pns2ini8 sud i*onm8 msinieisI8,

(4.S)

BUPT



în C3N6 s-8 in-dnvZus 0 minies 3 ns^is-dsnjelOn nodonies

O 0

0 (4.10)

Leustziîls (4.^) sie L'IuxunilOn ss p3Nîîeul3NÎ26S28 sud L'vnwL

în esne d (-Z» ) ssîs'm^^i'icss iuâue^ivi.îZ^ilvi' sl.sdor'ies (pi'opi'ii 
Zi DU'dUslS) '

d 36 - VS -^vs

^<»>^ - sd ^bd -^vd )

^36 - ^bo ^vv

(4.IZ)

^ ) - mst.i'iess iuâue-divit.8^ilOi* muîusls i'oîoi'-s'ds't.oi'
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isn ss eonsi6snL insns^uss msiniesi ^( ^ ) ;

- msiniess inäneiiviiZ^ilen noienies (pnopnii Zi wuiusls)

^LL ^VL 0

^8V ^vv 0

0 0

(4.1^)

In noisnss msinieilon inâueiiviiL^ilon sisivnies Zi wuinsls 
nsspseiiv ^v/!( s-s sevs in sviâsn^L âspsnâsn^s âs un§kinl 

s slsmsnislon Session msiniei, esns sini. I'une^ii psns âs un§kiul^ 
^11,24^ « In ipois^s sisdiliiZ ini^isl s unei âisinidn^ii sinnsoiäsls 
s in^LZnnLnilon sisionies 6s-s InnZnI pssulni polsn, smpliiuäinils 
iuinnon snmonieilon, inespinâ en snmonies s psins, 6in expnssiils 
inäneiiviiL^ilon ss pvi eonsi^sns nnls ^4,IlI . ^Isinisils inâueiivi- 

iâ^ilon sisionies Zi muinsls noion-sision ss psi senis, eu sxpliei- 
isnss âspsnâsntzei 6s unZkinI s slsmsnislen, eoni'oi'm eslon âs msi 
sus, ssi^sl:

^s°-^^oos(r^7r)

(^.16)

»'I -

I^^cos^ U^cosd- ^^c-os(^->- ^-)

^-,Los(^- ^D<:os(^- ^-)^oos(-K-»- ------ )

I^oool-A-i ^D<:os(^-^-^-) ulmeosH-
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Inins in6ueiiviisi6s pnoppie me6is l.^o 2 unei inl'8Zun8ni ZI 
in6ueiiviisi6s muiusl8 M66ie 6xisi8 N6lstzi6 6s le§8iun8

l -
N ---- - I. (4.18)60 60»

In esn6 d"^ 6Si6 l'seionul 6e 6i3p6nsis si ini'8Zun8nii 3isionie6, i6N 
inin6 6wpliiu6inil6 6NM0nieilon 66 0n6inul 6oi sie in6ueiivii8^ilon 
pnopnii Zi muiuole, nespseiiv se 3eni6 6§sliisi6s ^11^:

(^.19)

Leusjis (4.8) 6 i6nsiunilon 3i6ionie6 posi6 i'i 3enis8 ou sp­
ionul l's'^onilon sps^isli sud ^onm8

âV
22 - ' (4.90)

in e6N6 l'6201'ii iensiunii u^, eun6niului Zi ^luxului sisionie îg 
sini odjinu^i ou nels^is 6s 6s^iniji6 ^0^1 :

Sg - ß- (L^St>^§o); (4.21)

2 M . .
6-6 Zi 6 -6 sini Opensionii 66 noiiN6) 16N Z^ Lo wLnimi-
16 6l60ini06 96U w.6L06iiO6 6^6N6Ni6 oslon inși ^626.

4 .^. Loustziils msZinii sinor-ON6 60divQl6ni6

4.^.1. IVlsZins 6odivsl6ni8 -/l8 polii's2si6

1nsi6166 6N6ÜÜ08 6 UZ in isonig 0610N 6ou8 6X6 36 ^666
in Unm8i06nsl6 00n6i^ii:

- 6X6 Ion^iiu62nsI8 6 00N6S- 
PUN66 06 6in60^i6 Zi 36N3 ou 
6X6 66-6 lungul o8nsi6 36 in- 
odi6e oimpul M6§n6iio in6uoion, 
NOiin6u-S6 impn6Un8 ou noionul 
in sensul 6e suooesiuns 6 ^6- 
2slon 3i6ionioe;

- 6X6 iN6N3V6NSs18 Z 36 OON- 
3i66i*8 6606l6i8 eu -^- N66isni

?iZ. 4.?. Loderns 6lSOir-io8 6 msZinii 
eodivsienis UL, P0lii's26i6, ou poli 
6P6l'6N^i.

6l60iniei ^6^8 66 6X6 6, in 
36N3ul miZo8nii noionului;

- in^Zunsnss 6e 6monii2sn6 
36 60divslT328 eu eels 6ou8 
inf8ZunLi'i sspsnsis v Zi H ,

inio06us6 l<^ p6N6ZN65ul 4.l.l, eonsi6snsi6 in 3eunieineuii Zi 6 e8non
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sesiune esis oi'isnisiL âux>8 sxsle â, i'sspeeiiv q.
3eksme eiseinieL s ms^inii eekivsienie msZinii sinenone, eon- 

L'OI'M ipois^slvn 6s msi sus, esie N6PN62snisiâ în 5î§ui*s 4.^. Deusji- 
ils snssmdlului si^ion-noivn, od^inuie pnin psniieulsnirsnes siste­
mului âs seusjii ^snsnsls, eunespun^Liosne msZinilon âe inâuejie âin 
isvnis esloi' 6ou8 sxe îs es2ul eonsnei sl msZinii eleeir'ies

âin i'iguns 4.), sini ui'mLissnsIe:

^6 6^ 61. '

â-S>
Uq i

^oX^oX
.1^ X-I-. m.

.
ât '

o b^D
5^- ât (4.22)

L 5^s.6t '

^66^6 ^86^8 ^V6^V '

-81-1 
qq q ' ^<2<?4 '

îox - ^oX?oX , X.- 1,2,... ,m;

^68^6 ^LL^L ^VL^V '

^0 ' ^6V^6 ^'8V^8 * ^VO^V '

feeste (^m>II) seus^ii ^stsnminL evmplel ^unc^ionsnes mezinii 
ee^ivsltznte in i's^im âe motoi', 6^eL se eonsiäenö eunoseute unmLtvsi'eie 
mârimi^

— psnsmetnii âe eineuit, es neListen^eie setive ,.*,6 ,
InäuclivIlLLlIs pn°pi>ii wuîusle ' -' - '

BUPT



- 62 -

- isns^unils Is donnsls int'sZunLnilon i u^, ;
- eupiui msesnie ns^isisni Zi momsniui äs insidis <7 nsäuss 

Is si'donsis moionuiui;
- num8nui psnseiliion äs poli p.
^seunoseuisls sisismului (4.^^) sini eunsn^ii, ^luxunils msZ- 

nsiies Zi unZtiiul , äsei in iviși (2m*11) nseunoseuis.
vin snssmdlul eslon (^m-»-l1) msnimi t'iLies esns esnseisni2ss28 

l'unetzionsnss seilivslsnis, Zspis sini eomuns eu msZins nss18:
^L' ^L» ^v' Zi . In

sous^ii äs insnsvonmsns, i'iinä 
eonsseinj8, sessis m8nimi nu nsessii3 
inisnpnsisdils imsäisi äup8 ns^olvsnss

sisismului (4.^^) psninu un snumii es2 eonensi.

4. ^.?. vsisnminsnss mLnimilon ik'iLies sls msZinii se^ivslsnis

MsZins 6eäivs1sni8 sns seslsZi äismsir-u, seslsZi ininei'isn, 
seslsZi num8n äs psnseki äs poli Zi seslsZi momsni äs insn^is os ms- 
Zins nssls. Vs sssmsnss, oimpnl msLNSiio 6in ininst'isr'nl msZinii ssis 
sosIsZi os Zi Is msZins nssIL, sxisiinâ ioivâsiL Zi o i6sniiisis 
snsnZsiieâ inins esls âouL msZini.

s) venstziils äs insnsi'onmsns s isnsinnilon sisionies ss odjin 
äin eonäijis es sums puisnilon slseinies sis ini'LZunAnilon msZinii 
se^ivsienis s8 ^is s§s18 eu sums puieniion siseinies sie in^LZunLnilon 
nssis i2 , nsLuiiinä unmLiosnsis nsisjii:

m
cos(H- 1^) ;

X-I

m

"q " - sin(H-^); (4.2Z)

X-I
m

'"v - -^-1^ u^--°s( - -S-, ) .

X--I

d) veus^iiis äs insnst'oi'msns s fiuxuniion ms§nsiies, sisionies 
pnsLini^ impont,sn^8 msi siss psninu äsisnminsnss sxpnesiiion inäueii- 
vii8jiion msZinii sekivsisnis Zi s momsniuiui siseinoms^nsiie äs no- 
isjis. Leus^üis äs insnst'Oi'msns s ^luxuniion msAnsiies, sisionies, 
od^inuis äin eonä^is es msZins se^ivsi6ni8 s8 sid8 sesssZi snsn^is 
ms§nsiie8 ps sision eu msZins nssi8, sini simiisns esion äs insnst'oi'- 
msns s isnsiuniion (v.nsi.4.22).

e) Leus^iiis äs insnsfonmsns s eunsn^iion sisioniei ss odtzin 
äin eonäijiiis äs iäsniiisis s soisnsjiiion in s-xs ss2si 1- Zi äs 
snuisns s soisns^si eonsspun28iosi'6 eunsn^iion io în sxs ä.
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Vse8 num8rul äs spire si inf8ZurLrilor modile sisiories se siege 
seeisZi eu num8rui äs spire si unei inf8Zur8ri sisiories rssis, 
seus^iiie äs irsnsformsrs s eurenjiior sisioriei rs2uii8 sul) forms

m

îâ

m
i i^ sin( - ^ ); t (4.24)

v°°°< ^x>> V-I-,

X-1

Dse8 s-sr pune conäi^is es num8rui ioisi äs spire si msZinii 
rs81s, sL fie sgsi eu num8rui iviși äs spire 21^ esivr äou8 
inf8Zur8ri sisiories modiis sie msZinii eedivsienis, siunei psniru 
num8rui äs spire Zi unei infLZur8ri modiis s-sr od^ins rsisjis

d-b - (4.2^)

isr psniru seus^iiis äs irsnsformsrs sis eursnjiior sisioriei, iosie 
rsis^iiis sr fi simiisre eu (4.2)). In eonelu2is, äse8 is eonäi^iiis 
äe äsisrm)nsrs s mLrimiior fiLies sis msZinii eedivsienis se säsug8 
Zi ess sxprimsi3 prin rsis^is (4.2)), seusjiiie äs forms (4.2)) se 
consiiiuis in reis^ii gsnsrsis äs irsnsformsrs.

4.2.). vsisrminsrss mLrimiior filios sis msZinii rssis pe ds2s 
eeior corespun28iosrs msZinii eedivnisnie.

veosrees mLrimiie fi2ioe sfersnie inf3ZurLriior äe exeiisjie 
Zi smorii2sre, preoum Zi un§diui H sini sesiesZi, siii is mnZins 

resi8 oii Zi is ess sodivs1sni8, in es2ui unui siuäiu ssuprs funejio- 
n8rii msZinii pe dv2s sisiemuiui äe eeus^ii (4.22), psniru msZins 
resi^ ms) n8min äs äst.ss'minsi fluxurile Zi ouren^)i sisioriei i^ 
(ss eonsiäerL äsie iensiuniie sisioriee u^ ).

s) I^sniru od^insres seus^üior äs irsnsformsrs s fiuxuriior 
se puns eonäi^is äs iäsniiisis s energiilor msgnsiiee eorespun28iosre 
sisiosrsior celor äou8 msZini, rss18 Zi ecdivs1sni8. 3s äsäues relsjis

-->>)-^sin(- - (4.26)

Dsc8 rs2olv.')r6s sisi-smulul äs seus^ii (4.22) ssis ssifsl orisn— 
isi8 inc^-i ss äsisrmin8 isnsiunils 1s dorne in eonäi^ii eleeiriee Zi 
msesnies äsis (v.esp.)), siunci posie fi nses33r8 Zi irsnsformsrss 
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isnsiunilon. Leus^iils âs insnsi'onmsns 8 isnsiunilon sini similsns 
eu nsls^iils (4.26) ^l2^ .

d) Leustziils äs insns5onmsns s eunsn^ilon ss odhin äin eon- 
äi^is äs iäsniiisis s solsns^iilon eonsspun28iOsns ini'8Zun8nii sis- 
ionies nssls V> Zi inl'ZZunsnilon msZinii sekivslsnis. Vse8 ss eonsi- 
äsnL (msnimils inino6uss in psnsZnsvul snisnion) seusjiils äs 
insns^onmsns 3 eunsn^ilon SU i^onms

^eos(^-^)-i^sin(H---S" ) (^-^7)

isn äse8 ss puns eon^ijis (4.2)), ss s^un§s Is o ^onm8 similsn8 eu 
(4.26), nslstzis esns posis i'i eonsiZsnsi8 es §snsnsl8.

^1.2.4. ^eus^ils msinieisls sls msZinii sedivslsnis N3 ini^s2si6

Vsninu msZins in^s^siL (m-)), es« äs s insis seus^is äin 
sisismul (4.2)) svn6ues Is sZsliisiss

u^ - u . - u^^ - -^- (u ^u. >u^) - u^ , (4.28)
os od ee ) s d e O *

esns ss pOsis senis similsn psninu fluxul msZnsiie eunsniul
io» Isnsiunss Uo ssis äsnumüZ isnsiuns omOpvIsntz, isn eunsniul 
io^ eunsni omopolsn.

In eonssein^L, sisismul (4.22) ss psniieulsni2ss28 psninu ms- 
Zins inii'sLsiZ, inin-un sisism eu 1^ seus^ii, eonjininä eiis O sin§un8 
seus^is eonsspunLLiosns isnsiunii u^ Z^. fluxului

Vs SS6M6NSS, ssis pOsidilL si'inmstzis
eL, psninu m3 inii5s2si3, sisismul äs 
seustzii ssis insnsenis in eoonäons- 
isls ä,q,o.

Leksms slseinieL s msZinii 
sekivslsnis ini^s^sis ssis pns- 
2snisi8 in i'iZuns 4.4.

IMnimils ^i2ies eonsspun28ios- 
ns sisionului msZinii sedivslsnis ss 
on§sni2ss28 inin-o msinies eolosn8

^ig.4.4. 8e^sms sleeinieL s 
msZinii seilivslsnis L/I2,ini- 
^s^sis.eu poli spsnsn^i 

os L'onms §snsnsl8

c^.^9)

^o

>

isn eos^ieisnjii seus^iilon äs insns^onmsns (4.2)) ss seniu inin-o 
msinies s eosi'ieisn^ilon ^20^:
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sosH- oos(^ — ^) cos(^

-sind" -sink-ö' — ^-^) -sin(Ä> ) .

II I
2 2 2-1

(4.50)

Lous^iils (4.24) äs 1.rsns 5orwsrs' s oursn^ilor sisioriei prs- 
2inL8 oos^ioisn^i Sifsriji äs ssi ouprinZi in mslrioss ^VA(^ )^ . 

Inienpnsisnss m8nimii0n äs ^328 sie m3Zinii nssis eii Zi s esion 
esnseisnisiies msZinii sekivsisnis es Zi eemponsnis sie nnnis Zi 
sesinisZi ^32on s^sjisi I^ses nsesssn8 insisnss i*vnms18 nniisn8 s 
ininnvn sisismsiei' âe mLnimi fizice esne inisnvin. Vse8 ss inino- 
äne nois^üie ^4^

i^^ - (4.51)so ) ä ' SZ ) Z'

Zi se äsi'insZis 0 msinies s ennsnjiien msZinii sekivsisnis snd 

5onms

^sä

sinnei iosie m3nimiie 5i2ies sie msZinii ee^ivsienie, isnsinni, 
I'inxnni msZneiiee Zi ennenji, se äeisnmin8 en seessZi nsisjis ms- 
inieisi8 äs insnsfonmsns

; (4.55)

in neis^iiie (4.^2) Zi (4.^)), pnin indieii s-s inâiesî fspiui 
e8 msiniees nes^eeiivL, eontzine eomponenieie 6up8 sxeie Z Zi c^, i'O- 
iiis eu nnZdiui 1^stz8 äe oniZins.

Impiies^iiie nvis^iiivn (4.)i) ssnpns sisiewuiui (4.^^) sini 
^»un fonn-sie, oens^iiie menl,i n7nän-Zi iäeniiisies i'onmsiü.
ImpOnisn^s eonäi^iei (4.^^) Zi s nois^iiion (4.)1) eonst.8 in seees 

eü se nesii26s23 is^Linns inine insisnss ^3 menen spnvspe äs fsno- 
msnni fi^ie I^i^^ , en ess eonäns3 spns spiiesnss isrvniien sps^isii 

Zi s esieninini msinieisi, äs2ve1isi8 in inenLniis ^,20^ .
In eses es peiveZis iensinniis Zi I'inxnniis ms^neiies, esis 

äs nemsnesi nnmÄiosnss seilivsisn^L peninn noisjiiis niiiiLsis

s (4.54)

6u ssss^s ppssi-Li'i zi nols^ll, sis^.smu1 äs ssus^ii sl UZ, 
consilnä äin scus^ills msli'icisls (4 .8), (4.9) , (4.11) Zi (4.12), 
sonäuss ps dsrs unor ^rsnspornLri ivn^sms1,ic:s - 1s sisiewul äs
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ssns^ii riislnieisls «Is ms^inii sekivslsnls:

âî .1.^

!»âî (4.Z9)

In SONS

»'
H ssls ns^islsnls slseinis8 3 ^S26i s sIsiOnies;

o mslniss äs I'Onms

0
I
O

-I
0
0

0
0
0

(4.Z6)

msZ^ nii
- mslniess 

ssiiiv«1snl6
in6usiivil8tzilsn PNOPNÜ sIslOnies «Is

-I
^sâ

0

0 0

0 ;(4.)7)

0 0

v/l - m«Iniss« in^nOlivilZtzilon 
«Is msZinii se^ivslsnls

wulnsls NOlVN-SislON

0"D

0
O

0
0

(4.)8)
v

N - IN3N2PUSS mslnieii
eslslslls m^Iniei-eosfieisn^i I'iinc! Zsfinils Is psns^ns^nl 4.2.1

Llsmsnlsls mslnieii
NOl51^i

I.^ (nsl.4 .27) N62NII8 âin unmLlOsnsIs

sâ «v
Li -^- 1, „ ;

SO 2 s2

' ^so ^30 2" ^«2 ' (4.Z9)

SO

inânelivilsiss I,^ ^sls riumilL in^uelivilsis sinsnOnZ lOn§iinZinsI8
I> - inâuelivilsls sinenonZ InsnsvsnssIL, isn 1»^ - inc^OsIivilsis 

i .. '0
OMOpOlsnL l.4^. kîsls^iils (4.^9) OOnsIiluis nsls^iils äs esleol sis 
in6neIivil3^ilOn sekivslsnls, sOmpislinâ ssll'sl sOnsi6sns^iiIs pns-
Lsnlsls Is psns^nsi'Ol 4.2.2..

BUPT



70 -

Lis^smul (4.Z2) pon^i-u m^Zins ri'il'srsrL, c» Zi «Is^smul (4.2?) 

psniru ms^ing poIifL2uî.N SU uosl'icisu^ii cons^sn^i. sîs^iunss ii-sns- 
fonmZnii âs ls m^^.ins nsslL Is msZins sedivsl6nt8 ssts eit ss Pvsts 
äs sviäsntL, äsosnses ss tnses in 3esst fel âs ls un sistem äs seus- 
^ii su eosfieisn^i vsni^dili (v.nsl.6... 4.1?» nss^setiv 4.^, 4.)) 

Is unul su eosfieisnji eonstsn^i.

4.^.^. Leus^iils msZinii sedivslsnts seniss su fs20ni spstzisli

l'onms motnieisls (4.)9) s sistemului äs ssusjii ec)N6Spun28ton 
msZinii sedivslsnts nu inäsplinsZts in totslitsts eonäi^iils 
psntnu s fi tnsnsenis8 su s^jutenul fs2Onilon sps^isli, äeesnses ms- 
tnieils m8nimilon notonies, svinä fonms §snsns18 (4.7), nu sint on- 
§sni2sts iäsntie su mstniess eontzininä eomponsntsls i's-
conului sps^isl A (nsl.4.29). In sonsssin^L, äsZi seopul od^insnii 
unui sistsm 6s seus^ii su eosfieisn^l eonstsn^i s fost stins, totuZi 
tnsnsfOnm8nils pesidils ssupns seus^iilon (4.^9) sint limitsts; sst- 
fsl, nu pst fi spliests unitsn opsns^iils 6s netins Zi nisi nsls^iils 
äs nseunsn^8 psntnu tnsnsfenmLni invsnss ^0^.

ILstninä iässs âs 3 ästsnmins somponsntsls unui t'sLOn sps^isli 
in nspOnt su un sistsm äs sxs nsetsnbnlsns 6y<l, ns2ult8 sä onZsniLsnss 
intn-o m^tsiss s somponsntslon vnisLnui ks2On tnsduis sL l'is äs t'oi'ms 
(4.^9), inâit'snsnt âs t'sptul s2 v^lonils unsn somponente sint nuls 
ssu nu ^4^1» ^psns sstt'sl ss nsnstzionslL t'onms (4.7)s mstnisii m8nl- 

milon NOtOnise, in S3N6 3P3N uns sud slt3 ZouL esmponsnts Zi 
s âouâ mLnimi âi^sni^s^ äsn äup8 sesssZi sx8 ä, Î3N eompvnsnts 
äup3 sxs q 3P3NS ps linis s tnsis, sinä lvsul si sn ^i ps linis s 
äous, sOnfsnm nels^isi (4.^9).

?i^.4.^. ?32Onii sps^sli, 
^snsnsli ssoeis^i m8nimilon 
slsstnoms^nstise tzls int8Zus3i?'i- 
lon nvtOnies,ll2 sxsits^is 
Zi äs smontinsns

Lslu^ionsnss insosnsnjslvn msn- 
jisnsts msi sus este posidi18 pnin 
sonsiäsnsnss sspsnst8 s m8nimilvn fi- 
2les SQN6SPUN28t03NS sslon äou8 in- 
l'3Zun3ii notOnies, äs sxeits^is Zi äs 
smontiLsns, sls s8nsn m8nimi sint ns- 
pontsts, äs 1s dun inssput, 1s siste­
mul äs sxs nsstsngulsns äOq. In sssst 
fel, UNM6328 s ss äsfini fs2oni sps- 
^isli äistinsji psntnu inf3Zun8nils 
äs sxsits^is Zi äs smonti^sns.

?sntnu fs2vnii sps^isli ssoei- 
s^i mLnimilon esnsstsnistiss sls inf8- 
Zun3nii äs sxeits^is ss eonsiäsn8 eom- 
ponsntsls eupninss in mstniees
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(4.40)

isr psr>1i?ri ssl oorsspunsLiori Lnl'LZui'Li'ii âs smoi'iÎLsrs

ZV 

sg - 

0

(4.41)

Osi äoi ik'sLOi'i spsjisli, Zsnsi'sli, ssvsis^i mLi'îmilor' r'vîoi'iOS sLnî 
i'spi's^sn-dgtzi, imp^suriL eomponsriîsls loi', Ln L'iZui's 4.^.

Lev)6^iil6 msîi'-i.sisls sOi'sspunLZ-dvsi's i'ssls pot. L'i

Ln esi's s-su äe^iriit. ^i'mL'dosi'sIs ms'di'l.ei:
- mst.i'iess r'SList.SnjsIoi' Lrilk'öZui'Ll'ii äs smv^-diLsi^s

- MK'dr'iess inZ^eîivit.L^iloi' mut-usls sxeit.stzis-sîsîoi'

.^v 0 O

»-1 ° 0 «q 0 ; (4.4?)

0 0 0

0 0

^Lb 0 0 - (4.44)

^Lo 0 0
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- msii'iess inâueiivii3^iion muiusis smoniiLsns-sisior'

- msiniess inâueiivii8;iiOn muiusis

^vs - ^tzs 0

. Hs ^vd - ^tzb 0

. ^vc 0

(4.4^)

3i.siOi'-6xsiisji6

(4.46)

- msinisss inâueiivii8^iioi' muiusis swOnii2si'6-Sxc:ii.sji6

0 O

0 0

0 0

0

0

(4.47)

- msinisss inâusiivii8^iiOn muiusis 3ist.on-smoi'ii2si's

4> (4.46)

- msiniess inâusiivii8jiion pnopnii sis Lni'8Zui'8i'ii âs swoi'-
ii2SN6

0 O

.^<U O 

o o -
(4.-49)

In seus^is i'iuxuniioi» âin inI'8Zui'si'6s âs smonii2si'6 nu s-s 
ininoâus v msinies s inâusiiviîL^ilon muiusis sxsiisjis-smOi'i.i2sr's, 
svinâ in ^sâsns sxpnssis sonensiL (4.40) s msinieii sunsniuiui âs 
sxeiis^is Zi ik'spt.ul eL sxisi3 o sin^unL inâueiiviisis muiusIL 
inins int'ZZunsnss âs sxeiis^is Zi ess âs smonii2sns ivnZiiuâinsi8.

Leus^iiis msinieisis sis msZinii ss^ivsisnis ss vdjin pnin 
l-nsns^oi-m^ni Is P^s7.6nisis in insn^niis ^20,^4^. ^sj<8 âs sisismui 

(4.)^), moâifieLni spsn numsi is insnsit'OnmLniis seus^iilon I'iuxui'i- 
1ON eon63pun28iO8N6 infLZunLniisn noiOnies Zi in ^spiui s3, psninu 
infLZunQniis nOdonies, spsn sens^ii sspsnsis. ?Ln8 s wsi âsisiis 
insnsfOnm8i'ii6 opsnsiS) ss pns2ini8 sisismui âs ssusjii msînieisis 
in N0U8 36 fvr*m8:

BUPT



iu esus SUS ioums euuoseu18 (v.usl.4.)7), isu eslslslis msiuiei,
eu slsmsuis eousîsuîs 6siouii8 iususioum8uil0u opsusis, siui âs ioums:

I O 0
0 0 0
0 0 0

(4.21)

0

0

0 0'

o

0 0

(4.22)

Lisismsls msiuieisls (4.22) Zi (4.20) siui sekiv^Isuis, sess- 
îss evusiii^iiu^ Zvsu ivums eouâsussîs âiisuiis sls sesIuisZi sisism 
äs seusjii. Lpus Zsossdius ius8 âs sistemul (4.22), sistemul (4.20) 
p08t,6 ii îi'snsei'is eomplsî eu K^uioi'ul isseeiloi' spstzisli.

Vevsi'see unii âiuii'e eosiieisu^ii esi'e muIiîpIieL wsii'ieils 
eompoueuîslOi' isLOiilei' spstzisli 3U ioi'mL msii'ieisIL iu sisiemul 
(4.20), iususeuieues seesiuis eu s^uieeul isLeeiloi' spsjisli ueeesi- 
i8 uuele ii'3UsiOi'm8i'i elemeuisee, peiu spliesuss eLuvus ss s^uu§s 
Is sisismul:
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in esre s-su introâus urmLtosrele notsjii:

. _ ^sS"^ ^sq . f _ ^sâ " ^sy .
^s--------- Z ' s - 2

(4.54)

(4.55)

2 . '
O

l

I 
cxi 

u 6 (4.56)

^00 ^<2S . - _ ^ov - (4.57)

Ou ssterise s-su notst t'sLorii sps^isli complex eon^)u§stzi. 
vs remsrest e8 mărimile Zi esleulste os semisume sls
psrsmetrilor lonZituâinsli Zi trsnsverssli eorespun23tori, su semni- 
fies^iils unor vslori meâii.

Listemul (4.^) trebuie eompletst ou eeus^iile s^erente eompo- 
nentelor omopolsre:

. -U^ - -»- —Z-. ;o so ât ' 
(4.^8)

Importsnjs sistemului âe eeusjii (4.^^), seris eu Sâ^torul 
^sLvrilor sps^isli, eonst8 in seess e3 permite ories trsnst'ormsx'e 
âe eoorâonste, inelusiv pe ess irtvsrs8-âe ls eoorâonste rsetsnZu- 
lsre cotite le eoorâonste tri^s^ste, eees es si* putes ^i util 
pentru âetsi'mins^es eonâijiiloi' in esne o msZinL ti'it'sLstL eu âudlL 
slimentsne si? ^i eetiivslentL t'une^ionsl eu o msZinL sinenonL. ve 

5>o s)o/>to 5ipcoeifi oN ntnâiul mnZin^lor' s^oete^es eu s.ilito- 
nul t'sLoeiloi' sps^isli ot'er'L o imsgine mult msi sintetieL Zi âsei 
msi ^eneesltt, esee poște t'i âeosedit âe utilL âupL stsdilines unei 
moâslit'i^i eonenete âe intenpnetsne» ?8nL InâoislL, âesenienes 
ZlodslZ s eompontLnii msZinilon eleetnies eu s^jutonul ^S2onilon 
sps^isli vs penmite in^.ele^enes msi uZosnL s t'enomenslon eleetno- 
ms^netiee Zi enen^sliee âin msZinils sleetniee âe eunsnt sltennstiv. 
Lste âe men;ionst ^uensi'es âe sintesö ^77^ esne, ponninâ âe ls utili- 

2snes fs2onilon sps^isli es instrument mstemstie, s.1un§6 pinL ls 
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O6^ sini 86opi8i6 08 8X6 N63lo, 18N

?i§.^.6. LxpliosiivQ Is 66i6nmin8- 
N68 6^60iuIni noiinii 3X6lon P6ninu 
i'SLOI'Nl SP8tzi8l 0OMPI6X 00N^N§8i.

ii8l S6 ^806 pnin nnm8ionii in6ici:

- 7^ -

nspnsLsnisnss Ion P6ninn siius^ii osnsoionisiios 6in I'nnotzionsi'Ss 
msZinilon Zi Is ini6npn6isn68, p6 so6ssi8 ds2Z, s oomponisnii äs 
8NS8mdIn 8 sisi6M6lon äs 8ojion8N6.

In ^i^nns ^s.6 63i6 N6PN626Nisi isonul sps^isl Z6N6N8I § , 
00mp0N6ni6l6 806Sinis 6np8 sisi6M6l6 6s 6X6 OniOA0N8l6 60Z Zi (6OZ)^. 
Zi i'sLonii 3p8^i8Ü oomplox oon^nZsji 0ON63pnn28i0ni; 8X6l6 06 Zi

Oc; Zi OyH - 63 8X6 imsZinsns. 
v6 N6M8N0Si 03 ^LONUl spsjisl 
6si6 unio, in6ii*6N6ni 66 sis- 
i6mul 66 N6^6nintz8) in iimp 06 
00MP0N6Ni6l6 6i^6n8 in N8poni 
ou sisi6mnl 66 N6i6ninj8. In 
oons6oin^8, i's^onii spstzisli 
oompl6x 0On<zn§8^i sini 6i^6niji 
6np8 6i^6NÜ6 sisisw6 66 N6^6- 
nin^8, ^iin6 n306S3n8 pn6oi2s- 
N68, pnin in6ioi, 8 sisismnlui 
66 n6-56ninj8 in nsponi on osn6 
36 66i6Nwin8 l582ONUl sp3jisl 
0Owpl6X OON^NZsi. In 06l6 06 
NNM6823, in6i08N68 sisi6mnlni 
66 N6^6ninj8 Is 08N6 36 oonsi- 
66N8 N8PONi8NS3 ^82onnlni sps- 

- „o") P6ninn sisi6mnl 60Z ik'ix in nsponi ou Si8ionul, 8vin6 
8X8 6 in 8X8 ^826i „s" 3isioi'io6;

- ..^") psninn 3isi6MnI (60Z)^. , noiii in nsponi on sisi6mnl 
6OZ ou nn§^inl -A .

06i 6oi ^sLOi'i sp^j^isli oompl6x oon^nZs^i 3ini Z^o»în nsponi 
on 3i3i6MuI 60Z ik'ix, Zi E in N8pOni on 3isi6mnl (60Z)^. . kîsl8- 
1^iil6 66 l6^8inr'8 ini66 806ZÜ8, PN60^M Zi iniN6 806ZÜ6 Zi f82ONNl 
3P8^i3l § POi L'i 66i6Nwin8i6 snsliiio, ^olosin6 6XPN63ÜI6 in OOM- 
pl6X 8 L'ssonilon Zi 6 Op6N8iOniIon 66 NOiin6) 38N ^inin6 368M8 66 
0ON3iNN0^i8 §NS^io8 6in f'iSNNS ^.6, 08N6 P6NMÜ6 Od^iN6N68 on NZN- 
nin^8 8 Mv6nlnlni Zi ^8261 5i6o8nni ^820N. Lvi6sni, oin6 N8poni8r'63 
36 ^806 18 3isi6MNl 5ix, ^828 63i6 6oi6nmin8i8 66 NNZilinI ,i8N 
oin6 N3pONi8N68 36 ^806 Is sisiomnl (60Z)^. mobil, in 6XpN63is ^S26i 
3P8N6 Zi ONbbiuI 66 NOÜN6 . Vinin6 NNZdionil6 M3N08i6 in ^i§NN8 
^.6, numsi 6on8 3ini in66p6n66ni6, 6xisiin6 N6l8^i8 66 l6Z8iun8

oc-^ -^. (4.S9)
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In bsss cslon âs msi sus, fgsor-ii sps^isli complex conâuZs^i

sini ls^.s^i äs issocul sps^isl Zg pi-in nels^iils:

Zso Zs (4.60)

Zs Zs (4.61)

s

§^(-S--1s) 
6

'âup8 cum nsponisnss ss fscs ls sisismul onioZonsl fix, rsspsciiv 

mobil.
vs sssmsnss,'ss odtzins imsâisi r>sls^is âs 1sZ8iun8 inins 

csi âoi fsroni sps^isli complsx coniu^stzi sud fonms

* *
Zs» Zso

nsls^is esns ^'u3ii^ie8 edssnvstziils e8 unZdiuI âinins esi âei ^s- 
2vni sps^isli eemplsx evn^uZs^i V3nis28 in iimp Zi e8, in âseun3ul 
unși neis^ii, r32enii sps^isli Z^ ss 3upnspun îs v-v
Zi 4-71.

vin es1s âs msi suâ N62u1i8 e3, Isonul Zi nxs â^. 36 
noisse sinenen («.-^-4^ ei.), ^2vnii Zi sini I'ieZi in 
nsponi eu sisismul (âOq)^ , isn in nspvni eu sisismul (âOZ)o ss 
noiSse eu viis^v â-N'/âi, in ssnsul eon3iâ6nsi pOLiiiv. In sesIssZi 

* 
eenâi^ii, f^^enul sps^isl eomplsx eon^uZsi ^s neisZis in 36N3 
nsZsiiv eu viis^s

âL- âV

âi âi
(4.6))

in nsponi eu sisismul (âOZ)o*
Inwuljinâ seun^is n psin3 eu 6^ Zi jininâ 36sms âs nsls^is (4.61), 

36 od^ins psninu fluxul sisionie nspenini îs 3i3i6wul â6 eevi'âonsi6
leZsi âs 3i3iOn (vix) sxpnsLis

^s^s^s^^gS ^âo^Uo*°>^0° (4.64)

in egn6 eu Zi s-su nâisi ^2sl6 t'sLoi'iloi' sps^isli si eunen- 
tzilon 3isivniei, ns^pseilv âs smenii-sne, in nsponi eu sxs i'ixL O 
(v.5i^.4.6).

Leus^iilS fluxunilen âs sxeiis^is Zi smvniiLsns n8mininâ r»s- 
ponisiS Is 3l3ismul (âOZ)^Zi sxpniminâ i'sLenii sps^isli eomplsx 
een^ju^s^i in nnpoei eu fsLonii sps^isli in ds?s nsls^ei (4.61), 
N62UÜS seus^iils:

4 , i * i 'LL-L ; (4.65)
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^^VL-L^ (4.66)

vin mo6slul ik'sLonisl sl msZinii sinenons eonsspun28ion nsls- 
^iilon (4.64). ..(4.66) ss posis 6s6ues e8:

fluxul ms§nsiie sisionie sns snmoniei âs on6inul inși, 
esuLsis 6s nssimsinis msZinii su poli spsnsnji (in6ueiivii8jils

- fluxul MNZN6Ü0 äin inLLZunsrss äs sxoiis^is prsriniL o 
imponisni8 snmonie8 su pulss^is 6udl8;

- fluxul ms^nsiie 6in ini'8Zunsnss 6s smonii^sns sns eom- 
ponsnis su pulss^is 6udl3 6sionii8 nssimsinisi msZinii.

4 .^.6. Leusjüls su m8nimi nsponisis <

Kssli^snss unon siu6ii eu esnseisn 6s Zsnsnsliisie ssupns 
NL nsessii8 senisnss seusjiilon 6in isonis eslon 6ou8 sxs in m3nimi 
nsponisis, s6imsnsionsls. IVl8nimils ^i^ies äin sisismul 6s seusjii 
(4.2^) ss eonsi6sn8 seniss su un in6iss supliwsnisn „O", isn m8ni- 
mils nsponisis, 6sit'inii6 in esls ss unmss^L, ss 6isün§ pnin i5spiul 
e8 nu su sesst, in6iss suplimsnisn ; ssssst.8 sonvsnjis ss nsspsei8 
in sOniinusns peninu iosis m8nimils 6in isonis sslon 6ou8 sxs.

3s sisdilsss ss m8nimi 6s ds28 psninu in6us;
- pulsstzis nominsI8 ^^o^^^no'
- smpliiu6inss isnsiunii nominsls U ; no
- smpliiu6inss sunsniului nominsl I^o i 

imps6snjs nomins!8 s msZinii^ 6si'inii8 pnin nsponiul

° E

Lsus^iils nslsiivs Is in^8Zun8niIs noionies Zi esis sls i'Iu- 
xunilon wsZnsiies ss nspOniss?8 in mo6uni 6i^sniis, sls§in6 in son- 
iinusns m8nimils 6s ds?8 in nsponi su odissiivsls unm8niis. Lini 6s 
msn^ionsi unm8iosnels pn0ss6s6 6s nsponisns:

- sisismul „psn-unii" I^I^^ , ssns vi2ss28 nsponisnss ssusjiilon 

noionies ssii'el ineii nsseisnjsls pnopnii nsponisis sls eineuiislon 
noionies s8 sid8 vslosnss unu,

^vv (4.68)
ls it'sl es Zi nsseisntzsls

^V6 ^L6 - Xtzq - l; (4.69)

- M6iO6s„nsseisnjs1on 6s nsse^is", pns2snisi8 in ^16^ Zi 

6snumii8 siei ssi^sl 6sOsnse6 eon6i^ionss28 sisdilinss eslonlslis
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m8niml âs bssL In sl'si's eslon nslslivs Is Inäus) In sZs I'sl Lndt,
Inins nsseisnjsls

Lâ

nspvi'Isîs s8 sxisls sZsIiîL^ils

^vâ ^âv Xgâ ' (4.70)

x^ ^sq (4.71)

în esns x . sä x^^ n6pnS2Înt.8 N6set.sntzels nsponîsîs
I'Inxuniloi' lo^iinäinsls, nsspsciiv insnsvsnssls, 6s 
^nnäsmsnisI3.

eOnsspnn28ic)sn6 
nssejis snmonle8

^mdels PN066666 6s nspOnt-Lne eonâue Is slslsws âs sous^il en 
sesIsZi nnm8n âs psnsmst,ni, L'Iinâ âsel seklvslsnls âln sessî pnneî âs 
vsâsns. In eonlinusns, ss sâvpt.8 sislsmnl „psn-nnit,".

Lislswul âs seus^ii en m3nimi nspoi'lsls sns nnm8î06N6s ^snm8 
„psn nniî.":

"ä
âVâ , aö- 

s^sâ clî âî ' 

s sq âi
/ .
Z är '

Uo
O 

6t,

UL

I)
äVo 
är (4.72)

^sâ^sâ

X 1 
sq 3^

.

är -

2 ...
^L*s<^sâ"L"D

k <^x^ I -4-1^ ;qO sq sq /

1 i )-m .â^sci q^sâ^ '

n

0

0

6

0

L

3 0

L

0 S

â^L

L * '
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sxpnssiils mLnimilan nspanlsls, sis easl'ieisn^ilon ZieanLlsnlsIon 
âs limp sinl evni'Onm ^1^^.

Hnssmdlul (4.7^) si seus^iilon eu m8nimi nsponlsls, nslslivs 
Is I^lL sedivsIanlL, eonsliluis un moâsl mslsmslie ZsnsnsI, âsessdiî 
6s palnivil psnlnu sluâiul nsZimunilan âs i^unejiansns sis U3.?snlnu 
s l'i ulili^sdil, sessl moâsl lnsduis sL it'is eomplslsl eu âomsniils 
âs vsloni sie âiit'snitzilon psnsmslni esns spsn sud I'onmL âs cosl'ieisn^i 

es:
- ns^isisn^s nsponlslL 6 in^8Zun8niIon slslonies n^ (0,01^... 

..0,07);
- nsselsnjsls lonZiluâinsIL x^^ (0,7...^,9), lnsnsvsnss18 x^^ 

(0,49.-.1,9) Zi omopolsn8 Xo (0,01...0,^9);
- eonslsnlsls âs limp ZI
- eos^ieisn^ii âs eupls^ 

si âL ' ^âv qy ' 

- eost'ieisnjii âs âispsnsie pv '

ds N620IVSN6S pnin msioâs ndwsnies ssu, in esLUni psniieulsns, 
snslilies s sisîsmului (4.7^) Pvl I'i lusis in eonsiäsnsns unmLiesnsIs 
sudsisisms Zi seus^ii:

- sudsisismul seus^iilnn eu mSnimi pnsponäsnsni âup8 sxs 6, 
.6^6 >!/ .

o s sa ui al '

- ^sâ^sâ '

^âL^sâ^sâ

^0 - ^âv*s<^sâ '

- sudsislsmul seus^iilon eu mLnimi pnsponäsnsnl 6up8 sxs Z,

. â <z L-
^s^sq âî '

â^a
° ^cr^cz^- <4-^

" ^sq^sq >

kqtzXsc^sq r
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- subsistemul ecus^iiloe eu m8i>imi1s omopolsrs

(4.7^)

- seus^is 6s miZesns,

Leuslii sis sudsislemslon

m -«- î -ä . (4.76)

m m

(4.7?) Zi (4.74), pnseum Zi seus^is 
6s miZesns su crisis m8nimi eomuns. ^esslss nspns2inl8 sZs numilsls Is-
Z8luni inenueiZsls inlns sislsmsls 6s m3nimi 6up8 sxsls 6 Zi q. Lud- 
sislsmul seus^iilon eu m8nimils omopolsns ss posls nsLvIvs inlol6ssuns 
in6spsn6snl 6s eslslslls seus^ii Zi s6mils soluții nnslilies Asnsnsls. 
Oslslslls seus^ii pol l'i Znupsls in vs6sn6s' ns2olv8nii Ion, in 6i^s- 
nils mo6uni, eonsspun^Llon vslonii Zi vsnisjisi vils^ei 6s î'ols^is.

s) VÜ628 nuI8 (6 4-/61-0), s6ie8 ns§im 6s molon opnil. ksLvIvs- 
nss seusjiilon ss l'ses ps osie 6ou8 sudsislsms (4.7)) Zi (4.74);

b) Vils28 eonslsnl8 (6 4-/6l-el.-0), esss os eonsspun6s silus^ 
^isi 6s ns§im psnmsnsnl (ssu ns^im lnsn^iloniu slselnoms§nslie). 2ud- 
sislsmsls (4.7)) Zi (4.74) ss ns2olv8 impnsun8, isn seus^is 6s miZos- 
ns (4.76) ssls 6s vsni^iesns;

o) Vile?8 vsnisdiI3 (6^4-/6l^^0), 6sei es2nl âs ns§im lnsn^ 

Lilonin ; sndsislsmsls (4.7)) Zi (4.74) ss ns2olv8 impnsnn8 on sons­
tig mi^s3nii (4.76)»

4.^.7. ^o6slnl L'sLonisI on m8nimi nsponlsls

LislsmnI 6s sons^ii eu m8nimi nnponlsls posls I'i lnsnsenis sud 
^onm8 ^32onisl8. ?8slnin6 eonvsn^is 6s nolsns s m8nimilon nsponlsls, 
inlno6us8 Is inespulul psnsZnsfuIui 4.^.6, seusjiils (4.7^) pol l'i 
seniss eonesnln^l, eu ulil^.snss fs7.onilon sps^i^Ii, ssll'sl:

-s- ^8-sK âi '

âV
-L ' âi ' (4.77)

âî.

BUPT



SI -
2

(-S-» -sH * "2

^sL-s^ -«-d-

vsnino simplii'iesnss senisnii seon^iilon en fsrioni spsjisli 
s i'vst, N66S3si'8 ininoäoesnss onmsiosnslon nois^ii

x^. x^so 3Z 
^3w"

(4.76)

Ic^x ^k^x 1c,^x^-,-lc ^x^- äv sä Ztz sZ . - äv so pH sq
s^ s^ 

esi's seot. In sviäsn^L sxisisnjs onor' isnmsni esns nsäso L'onetzionsr'ss 
msäis s eineoiislon Zi 8 Spions esns ^in sssms âs nssimsinîs msZinii 
äopL esls äoo8 8X6 ä Zi Z.

Insnsenisns8 60 i'sLoni spstzisli 8 seos^iilon äin sisiemol 
(4.77) s-8 i'Looi in d828 8O6lor'8Zi oor^ic^nsjii osne so oonäos Is 
odjinsnss mocl6loloi ^s^oni^I oomploi, oo mLeimi nonsponisis, s ws- 
Zinii 6olrivsl6ni6 msZinii sinonons. Lvi^sni ssopns soosjiilon (4.77) 
oo i'sLOni 3ps^isli poi i'i spliosis iosi6 op6ns^iil6 äs insns^oi'msi's 
sls sisiem6lor' ä6 ooonäon8i6, so6si6 insnsL'or'mLi'i nssi'soiinä moäolol 
^8201'iloi'. Lsis posidil ssi^6l on sioäio Zsnsnsl sl eo s^oionol 
i'sLoi'ilor' sp8jisli sxpnims^i in oniiLtzi nslsiivs ^psniiooIsi'iLsr'Ss 
N62olisi6loi' I'iinä oZon ä6 ^Looi spoi psnino osLoni oonensis.

4.^.6. Si3i6mol äs soos^ii nslsiiv 18 i'Ioxoi'i

?snino nsäossnss nomLnoioi äs ssos^ii äii'si'sn^isls s-s säop - 
isi sxpnimsnss seos^iilon äin Lisismol (4.7^) in nsponi eo L'Ioxonils 
M8§n6iies. vin seos^iils i'Ioxonilon s-so äsienminsi msi iniii sxpns- 
3ÜIs eonsn^ilon:

(4.79)

(4.80)
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^o^L-Hv^L^L^s v^^v^âL

. . ^^D)-)-ZD^ ^1) . (4.SS)

Ic? w- 
^2 ------ 2 ; (4.8Z)

i - -^2- . <4.6.1)
" X O

Lei'iei'Ss simpIif'ies^L s seusjiiloi> ^3 în i'Kpo^'d eu L'Iuxui'ils 
ms§n6-diee s nseesiî,s-d irit.i'O^ueei'ss ui'mLîosr'slOi' no^s^iî psnt.i'u eos^î- 
eisn^ii L'Iuxui'ilor'. 6in i'sls^ills (4.79)...(4 .64):

^ââ
_ pL^po^Lpo_________ .

(4.85)2 2 '
pk^^o^^Lpo-pL^V^V^L

, __________ ________________  . (4.86)2 2 ;

(4.87)^V6
______________  

2_______ -
pL^V"pLpl)-pL^I)-po^L

_ " ^âL________
(4.88)2 2 '

_ ______^-pL^-^6L_______
(4.89)

- ^â0__________
(4.90)2 2 !^^o-p^v-p^âv-po^L

-

n ^6V - ^68 ^-^0^
^6V 2 >E ^-^0-p8po-pL^V-po^8 - (4.91)
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8D

°vv —---------------- ^7?--------7Z- ; ' (4-^)
^L Ho"HL^v"pL^6v"^v^6L

8 - 8— - S_ - —^— ; (4.94)

>-- '°
»,-- ° 11^ â "-^>

qS

6u scss^s noîstzi.i, sousjiils (4.79)... (4.84) sie oursnjilor 
Ln rspor>^ eu ^Iuxur»ils äsvi.n ur>m8iosrsls:

^sü - ^"7 ^66^6 " ^Lâ^L " ^vâ ' 
SO

^L ^âL^â " ^08 ^0 ' (4.96)

^v -b^D^Z " Vg * ^vv^v '

^-z ;

o Xo Io .

Lisîsmol äs soos^ii äiL'si'snjisIs liriisi's, âs oi'âînol Ln^îî, 
gl msZinii 6okiv3lsriî,s 1^/13 pog-ds I'i soom soi'is riowsî !n ^spoi?^ so 
L'Iuxor'ils msMS^ios:

sr - "<z* ^Z^Lâ^L^vâ ;

â^°- ^(e
—-

'âv^â^^LV^L-^00^) ' (4.97)

------9-
61. 9

^^aq-c-iV' ^î) ; 
x^ ^9 ^cr' '
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Osis opi ssus^ii es^s i'oi'mssLL sisismul (4.9V) sisu Is ds2s 
sleLiuii'ii sudi'uiinsi „LOI^IOL" âin ssâi'ul pi»o§i*sme1oi' ps ssleulsioi', 
isi' i'sls^iils (4.96) sirii ineluss in sudi'uiiris „HIMLtt" psriii'u âsisi'- 
winsrss vglo^iloi? surâsurilor'.

4 . Ouplul slssii^oms^nsiis si ^3

OonL'oi'm expassis suplului slssii^omsZusiis esis:

"-p-Vâ^-V^>. <^W>

Lxpi'imsi'ss puisi'ii iusisuisuss su s^uioi'ul i'sLOi'iloi* sps^isli 
po^usZis äs ls ui'mZiosi^ss r^sls^is, su ssi^ssisr* Zsnsi'sl, âinii'S sowpo- 
risnisls i'sLOi'iloi' spstzisli si isusiunii Zi sur'suiului (âs sx.psniru 
sisioi»):

p (i)-o^_i^,^u , i . (u i ) . (4.99)^3 3^ ss 30 30 30 30 2 30 30 sq sq o o

Lxpi'ssis (4.99) posi'e i'i soi'ioL msi oooosnii'si oiiliLiriâ 5s20- 
i'ii 3ps^isii

p§^) - ^(Lglg) (4.100)

Ii'oos^înâ oimilsi' Zi psoii'u i'oioi' Zi inlosuinâ tsroi'ii sps^isii 
si isn32onilor' 00 expresiile loi* âin seos^iils isnsionilor' (v.i'sl. 
4.92), se od^ios pentru poisi'ss msosoisL s woioi'oloi expassis ?0 :

pm^) (4.IVI)

ImpLi'^inZ pi'iri O-) ^i muliiplloinc^ su numLi'uI psi'sokiloi' âs 
poli, ss od^ins expassis Lsnsr'sIL g suplului sleei^omsAneiis,sei*is8 
su s^uioi'ul fsroi'ilor' sps^isli
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- -2- p Im( îg is),
(4.102)

nslsjis ps ds2s eLnsis ss posis ösmensins uZen invsniskiliisiss' 
euplului Is insnsi'onmsnss sisismului âs eeenâensis.

^slsjiils (4.98) Zi (4.102) sini iâsniies âin punei 6s vs6sns 
vslenie. vii'snsn^sls l'enmsls âinins sessiss pnils^juisse unmLiosnsls 
eenelu^ii pnivinâ 
Isnis:

- eunsn^ii 
I'i eensi^snsji es

m8nimils i'iLies esnseisnisiies AI3 nssls Zi sekivs-

i^ peinivi^i âseii i^ Zi i^ 6s s
Zi eunsn^i 6in in^LZunLnils modils â Zi Z sls 

msZinii se^ivslsnis. 1n sessi es2, in sisismul (4.^^) n-sn msi ins- 
dui si'seis^i psnsmsinii âs eineuii, es ns^isisn^s Zi inâueiiviiLji, 
esns spsn in seus^ii 6nspi eosi'ieisnji si sessipns, eu l'seienul 
(nsspseiiv psninu m-Z), L'spi esns nu ss ^usii^ieL i*i2ie;

- mZnimils it'iLie^ eonsspunLZiosns msZinii se^ivslsnis LL2 sini 
esls 6sis âs eompensnisls i'sLenilon sps^isli nsspseiivi;

- fseionul âin nslsjiils (4.100) .. .(4.102) esis ^usiii'iesi 
mgismsiie pnin insnsi'vnmsnss 6siL âs nsls^is (4.99), esns pvsis i'i 
pniviiL es o nslsjis ZsnsnsIL. Hesssis sxpIieL Zi i'spiul e8, Is 
edtzinsnss seusjiilen âs ins^s^enmsns s isnsiunilvn Zi i^Iuxunilen, 
âin eonâi^iils âs sekivsIsn^L s puisnilen slseinies, nsspseiiv s 
snsn^iilen msZnsiies, eu lusnss in eonsiâsnsns s eunsnjilon i^ Zi i^ 
6nspi eunsn^i sekivslsntzi (6s i'spi âs oni msi msni âseii i^r 
nsspseiiv , ^-s s^uns ivemsi Is eompensnisls ^sLvnilen spstzisli 
sl isnsiunii, nsspseiiv sl fluxului ms§nsiie ^l^^I,
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Ldpitolu^ ) ^dL 8I8?MMddI eOV-^3_________________

^.1. I^sf^mul insn^iioniu Is cuplsnss init'LZunLnii âs exciistis .
6 ^'8

k Liuäiul N6§imului insnLÜoniu Is cuplsnes in^LZunLnii 6s exci-
is^i« sud isnsiune, in conäitüls ^)-0 ZI in^LZunsnes inäusului äes- 
cdisL, esis nscsssr* psninu äsienminsnss conäitülon iniHisIs I« cupis 
nes sud isnsiune s in^LZunLnilon inclusului, svinä in vsäens c8 onäi- 
nss punsnii sud isnsiune ssis scsssis. Lini msntionsis splics^ü ^)7^ 

ls csns esie nscomsnclsiL nsspecisnes unși sssmsuss succesiuni âe ops- 
ns^ii ls ponnlnss sction^nilon cu ^3. äusii^icsnes scssiui pnoceäsu 
ssis i'spiul c8 pnocssul insn^iioniu îs cuplsnes in^LZunLnii âs exci­
istis ss 6ss^NZosnL cu consisnis 6s iimp msi msni Zi âscL punsnes 
sud isnsiune s in^LZunLnilon âe exciistis Zi s inâusului s-sn 5scs 
siruulisn, pnocesul insnLiioniu âin in^LZunLnils inâusului, csns esis 
muli msi soliciisni psninu moion, s-sn pnsIunZi inuiil.

?snomsnels csne su Ioc in U8, Is cuplsnes ini^Zu^Lnii âs ex« 
ciistis in conâit-iils spscificsis, sini âsscnise äs sudsisiemul 
(4.7)) »I scu^t^^-^oi' cu mLnimi äup3 sxs 6, csr^s psniiculsi'irsi 1s 
pnodlsms in siuäiu sne L'onms:

^2 - ^2^'

^l) ' - px,) '

c^in (â.7)) cu conöi^iils (lnl'LZur'sr'ss inâusului âss—
ckisL) Zi 6slslsl^s 6c>uL ccugtzii âin subsistemul (4.7Z)
âsvin i>sla;ii âs cslcul si ^luxului msZnetie Zi el tensiunii 
inäuss u^ in in^f^un^na-, clsscbi sk inclusului;
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(^.2)

vin SOUS^ÜIs (^.1) 36 POx»l6 âsâues sisîSMUl âs 6OUS^ii NSls- 
div Is ^luxunils si î:

âv„

<rr 8 - d -^2 2 v '
(5.Z)

ln SSI>S
^Lo

NO

r>spr>s2inî8 isnsiunss âs sxsiîstzis i'sls'LivZ,

isn OOS^ioiSntzii s^,d^,s^ Zi d^ 3inî âei'iniji sud Gonnis:

1 . ^ _ ^^^^
^1 ^1

, — »
. ?I) (

Zisismul (^.^) posis 5i n62Olvsi snslidie uiili^inâ insnsi'oi'- 
msis vspl3O6 S3U pnin M6i.O^6 NUM6niO6.

?NOO6âinâ îs i.I'ZNSi'OI'MSiS vspIsO6 s OOUsjiilon (^.)), spoi 
îs äsLVOlisnss in ^NSO^Ü simple s imQ§iniIon '^(s) Zi^)(s), 36
od^in in vinsl unmLiOsnsIs nsls^ii §6N6nsIs âs âsiSnminsns s vsnis- 
^iei in dimp s L'IuxunilOn msgnsiiOS ^(t.) Zi^(î), îs OupIsnSs 
in^LZun/lni i âe sxeidO^is s^^d îensâunss u^, (in minimi nnponîn^s psi?- 
unii):

u^,< I-sxp( - 7!^- )ck(^ ^/ —----------
^1 V

I V no

I

>- i-â
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^(r) - d-^u^-sxpk- 

I ' rä
(5.6)

in esre:

1 1 _I_ ( n -1- ).
(5.7)

Ti.<z V^p^^vVoVv '

Vin sisismul (5.1) ss sxv^imS ounsnjii i^, Zi iy in ^nns^is 
äs fluxunils Zä. ^v ^olosinä sxprssiils scssions (5.5), 
nsspsoiiv (5.6), ss äsisnminN nsls^iils äs oslsnl sie sunentzilon:

i„- u„<I-sxp(- 7^ )sk(i -^- - -^- )
I ^r-â V 7^ ^nä 

V ra

(5.9)
------------ ^—(-^----------

- I ---------------------------------------------- . în(-d ------ — ) > ;
/II V

1 . _ ^^v sxp( - 7^- ) . 
^nä

c^.iv)

. sd ( I

Ou i'elK^Iils (^.^),(^.9) Zi (^.IO) ss âsIsi'minZ expresiile 
fluxului Zi s iensiunii inäuse in in^LZursres âin sxs ä.

Isniru eompsrs^is, sisîem^I t^.Z) g ?osi re^olvsi prinir-o 
iiisio^L nul2srie8 (krunZe-Kuils-Oill), proZrswul (Oldll'LX-tt?) L'iinä 
preLTNisI in snexs Vsris^iils m8rimilor 5i2ies esrselerisiies 
regimului 6e eoneeisre s inf^Zur^rii 6s exeiis^ie sini reprsLsnisIe 
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In 5lZnns 2-1, sZs enm so 5est tnsssts Is InnsZlstnstonnI In eoenäe- 
nsts (plottsn), psntnn nnmstonnl sst âs äste: n^^-O,OI9, I^-I88O, 
p^-v,I, n^-0,0^, Vslonlls eelnelä psn^et en
esls od^lnnts pnln Inloeulns In i'slstzllls ( 9.9 ) , (9.6),(9.9) ZI (9*10), 
äevsälnä stlt ^nsts^ss vslvnll pssulnl äs lntsZi'sns ZI eit. ZI s nsls- 
^lllon äsänss.

let en s.lntonnl pneZnsmnInl ps eslenlsten s-sn tnssst msl mnlts 
ennds l^(t), psntnn äl5snlts vslonl sie tsnslnnll äs sxeltstzls nsls- 
tlvs ZI sie eenstsntsl äs timp 1^ s In58Znn8nll äs sxeltsjls. 
?smllls äs ennds l^(t) ssts nspns2sntst8 In 5lZuns 9.2.

Ltnälnl enpI8nll Lnd tsnslnns s In58Znn3nll äs sxelts^ls s V2L 
psnmlts ^onmulsnss nnm8tosnslon eenelnLlI ZI edssnvs^ll:

- 51nxnnlls äs sxelts^ls ZI ststonle vslonl ^osi'ts
spnoplsts ZI tlnä sslmptotle spns vslosnss (m8nlml nspentsts psn- 
nnlt);

- lnltzlsl, 5InxnI ststonle ssts msl spneplst es vslosns 
äs 5IuxuI äln In58Znnsnss äs smontlssns psntnu es spvl s8 ss 
spnepls vslonle tvt msl mnlt äs

- psnts In OnI^Ins 3 enndsl flnxnlnl äs sxelts^Is ^^(t) ssts 
s§sIL eu tsnslnnss äs sxelts^Is nsIstlvZ

^'(0) - ; c^.II)

- psnts In onl^lns 3 enndsl ennsntnlui äs sxelts^Is ssts

l'x.(0) - ------------------------- , (^.1S)

äsel msl msns äselt s ^Inxolnl msZnstle (nsl.9.11), svlnä In veäsns 
e8 psnsntsLs äs Is nnmltsnnl nslstzlsl (9.12) ssts sndnnltsnZ;

- änpL o pnlmL pvn^lnns en psnts äst8 äs nslsjls (9.12), 
eni'ds l^,,(t) seii^md8 vlnld-il psnts (spnoxlmstlv Is t-100, v.^1^.9.2);

- eunsntnl äln lnt'^Znnsnss äs smontl^sns l^ ns^nltü en vslei*l 
nsZstlvs, pns^sntlnä o vsnlstzls spsel^leL eu un mlnlm lmsälst änp8 
eensetsns Zl e stsnusns tnsptstL In tlmp;

- tsnslunss lnänsL In Int'LZnnsnss ststonleL posts svss vslenl 
psnlenlosss lmsälst änp8 eonsetsnss Int'8Znn8nll äs sxelts^ls, msl 
slss äse8 tsnslnnss nomlns!8 s Int'ZZni^i'llOn ststonnlnl ssts nlälest8;

- ns^imnl tnsnLltonin posts 51 eensläsnst Inetislst änp8 nn 
tlmp nslstlv äs spnoxlmstlv 61^.

Lsts äs nsmsnest posldllltstss 5olOsln1l nsls^lllon äsänss
Is ästsnm^nsnss nnon psnsmstnll sl svlnä In vsäsns e8 äspsnäsn^sls 
l^(t) Zl ^g(l) pot 5l eselIoSNs5lsts.
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mLi'imIlOi' esi'se^s^isîies In euplsr'ss sud 
î.tzns1unS s înf'L^ur'Li'ii c^s sxelîs^l» s ^/l3, Ln con6ijiils --0 

înf^^ui'si'es inâusului clssedisL (u^,-?4^44).
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?i§.^.2. smilis 6s Qur'ds 1^(1) 1s enpl^ns?; ini'ZZnnLi'ii 6e 
sxeiln^is ^3 In eOnäihiils 0 -O Zi In^LZunsnsZ inänsului 
âssedis8: (enndsis I Zi 2); 1^-1880 (cni'dsls ) Zi 4);
?^,-28^0 (enndslS 9 Zi 6) ; n^^-O,OIZ (enrdsls I,) Zi 9);
u^-V>0I7 (enndtzls 2,4 Zi 6); ?^-0,2^
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^.2. ^lOâslsrss numsrieL 6 sistemului 00V-^!3

9.2.1. Iro§rsme Zi subrutine

OstL fiinâ multituâinss problemelor leiste äs fune^ionsres 
1^3 slimsntst âe Ie OOV, puterile msri reelsmste âe spliestziile eon- 
erete Zi sfeetele importsnte sie orieLror rs^ultste punitive, moâs- 
lsres numerieL s sistemului 00V-iV3 se impune es instrument âe stuâiu 

Zi eerestsrs.
pro^rsmels elsborsts su fost orientsts pe sspeetels âs interes 

sle fune^ionLrii sistemului âe se^ionsrs ssu sle unor elemente âin 
oompunerss seestuis. p'rineipslels pro§rsme Zi subrutine utili^ste 
sint urmLtosrsle (intre psrsnte^e este preei^st tipul esleulstoru- 
lui utili^st):

- pro^rsmul PIIV-^OI (Ii?), esre mväsles^L funetzionsres sistemu­
lui OOV-^13 ls flux ms^netie eonstsnt, svinâ subrutins 1)83 pentru trs- 
ssrss §rsfieL s surdelor âe re^lsre:

- pro§rsmul .^0^O8d (OOP/^l>), repre^entinâ moâslul mstemstie sl 
so^ionLrii ^'3 eu eoleetor ststie âe tip I (vsrisnts i^^-0) Zi esrs 
speles^L subrutins 3PK0 âs rs2olvsrs numerieL s sistemelor âe eeus- 
jii âiferentzisls âs orâinul intii;

- prorrsmul OOV (H?) eonstituie moâelul mstsmstie sl eieloeon- 
vsrtorului, rssli^inâ o âsseriers §1obs1L s fune^ionLrii sesstuis 
prin §snersrss esrseteristieii intrsre-isZire. 3s esleulssrL totoâstL 
eomponsntels âupL sxsls â,Z,O sle fsLorului sps^isl sl tensiunilor 
âs ieZirs;

- pro^rsmul 800PI88 (OOp^l, Zi H?) permite esleulul eomponsn- 
telor srmonies sle mLrimilor psrioâies, nssinusoiâsls, esrs esrsets- 
ri^es^L eomportsrss sistemului OOV-1^3;

- pro§rsmul ^POd/^O (88I.IX Zi H?) pentru âstsrminsrss polino- 
mului âe intsrpolsrs bs§rsn§s eorespun^Ltor mLrimilor fune^ionsls 
eu o vsrisiie âeterminstL exper^msntsl ssu impusL;

- i-ro^rsmul 0I^'88X (IIP) psntru âstsrminsrss mLrimilor fune^i- 
onsle ls euplsres sud tensiune s in^LZurLrii âs sxeits^is, motorul 
5iinâ oprit.

pro^rsmsls ^OiVOLd, OOV, OlttpLX, POOPILkr Zi pot ?i folo­
site inâspenâsnt, âsr Zi es subrutins in proZrsms msi âSLvoltsts.

Osrsetsristis pro^rsmelor ?IIVl^O? Zi KOIVIOLI, ssts fgptul eS 
snumite conâl^ii sleetries Zi meosnies, ps esrs trebuie sL le inâe- 
plinesscâ sistemul âs se^ionsre, su fost introâuss in moâelul mste- 
mstie sl sistemului. In seest fel, soluțiile ss ob^in in rs^im âs 
esleul âireet, fLrL testLri Zi rese^ii âsei^ionsls ps e8i âs revenire, 
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6663 06 00N^61*8 PN0AN8M6l0N N6SP60liv6 6^ioi6Nj8 3Ub 38P60lul lim- 
pului 66 O3lou1.

9.2.2. 0an3ol6ni8lio8 inln8N6-i6Zii'6 3 OOV

^lZoniîmul 6s A6N6N3N6 3 lonsiunilon 66 i6Zil*6 3I6 OOV 6316 
061 PN626Nl3i la oapilolul 9 (v.^i§.9.9). 2-3 00N06PU1 un PN0ZN8M 
§6N6Nsl, polniviî P6n1nu onio6 631,6 initzisls. 2o^6MS 1o§io8 3 P1*o- 
§N8wu1ui „oov",p6nlnu 08N30l6I*i8li03 in1N8I*6-i6Zil*6 3 OOV 63î6 N6- 
6318 in ^ÎMN3 9.9 Zi oupnin66 unm8lO3N6l6 86luni 66 insînuojiuni:

- 66l6nmin3N68 P3nil8tzii 33U imp3nil8jii num8i*u1ui ^^1^ 66 ^326 
l8 inlN8N63 OOV (6XPN63Ü16 l6nsiunilon 66 iniN8l*6 8l6 00NV6nlonului 
dl Zi 8l6 I6n3iuni1on 66 sinononi23N6 6opin6 66 8068313);

- 3udnu1in8 „011^", §6N6nin6 si8l6Mul 66 l6nsiuni 66 in1i*3N6;
- sudnulin8 „00^?", 031*6 N63li2632L 00Mp31*8I*63 la ^i608l*6 

P83 3 l6N3iunilon 66 n^onin^L ou l6N3iunil6 66 3inononi231*6 ;
- 66l6nmin81»68 valonilon in3laNl8N66 al6 l6nsiunilon 00NV6N- 

1o31*6lon k Zi dl, P6n1nu ^i6031*6 6in 06l6 ^326 66 l3 i6Zin63 OOV;
- 3l8di1il*63 lipului 66 OONV6I*1ON k 33U dl 031*6 oon6uo6 la 

un M0M6N1 631, in 1*8POI*1 ou 36wnul oui*6n1ului 66 ^328 31 33I*oinii 
Zi 8ll*iduil*63 valonilon 00N63PUN28l03I*6 06lon 1.6N3iuni 66 i6Zir6;

- în8S8N68 oundoloi' Zi ^ipL^in68 mLi'imiloi' 6oni^6.
^6Nî.NU 8 PUl,68 i'i U^ili28î Zi In 3l,u6iul 0OMP0N6Nî6l0^ Ol^-do- 

ZON8l6 (6,Z,0) Z6N6NQ^6 66 OOV, PN6oum Zi 08 3udi'U'dinL in 036^1 
unui PN0AN3M M3i L6N6N3I, 3-3U PN6vL2U^ in31.I'UO jiuni P6nînu O8loulul 
oOmponont-olOr ^82Onu1ui îonsiunilon in 3i8î6mul 6,Z,0 (sudi'U'dinS 
„v()0"). ^NS3MdIuI mLoimilon O8loul3î6 36 î3d6l6328 18 impniM8Nî,L 
Zi ooio3N6 6inîN6 3063î68 x>03'd6 i'i îN353î8 AN8fio, in N3P0I''d ou tim­
pul. In fiZUN3 9.4 3in^ PN626N'd8'd6 6ou8 ^ONMO 66 un68 8l6 î6N3iunii 
66 ^328 18 i6Zil?68 OOV, 8wd6l6 psnt.nu ^N60V6N^8 ^UN63lv6N^8l8 
15^-4,66 1^2, 68N ponî.i'u 6ou8 NUM6I'6 66 ^826 18 inî^no 6i^6niî.6: 
Wi-Z (ound8 3), N63s>60îiv m^-6 (oundn d) . In 8Md6lo 0S2Uni, I'8poi'1.ul 
V «I Iul Iot' ^ort^iuni.I01' 60 t*6i'inZi 8inoi'0ni^si'6 s-a
oonsi^nsi. V-I. 26 Od36I'v8 MOM6Ni6l6 in 081*6 i6S6 6in i'uno^iuno 
oonv6i"donul I' Zi inîn8 in i'uno^iuns oonvenionul dl (Ia î-0,107).

1,8 0OWP3I'3N68 î6N3 iuni Ion 66 I'oi'oi'in^ ou 06l6 66 sinononi- 
28N6, 63l6 impONî8Nî 03 6NO3N68 4^u^^ 36mis8 inîl*6 vslonilo 8063101' 
msnimi 38 36 00NSI62S ou vslO8i*68 pasului /XI 6up8 nola^is

(9.19)

lislin^ul poo^namului, in limbajul spsoil'io oaloulaIonului 
M 9620 H, 63l6 681 in 3N6X8 9.
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..LOV" psnl-^u moâsl^i's^
e o i i inîi'tti's-i s.^ir's s eielOeonvsi'^OZi'slOi*.
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OoiD^ONLNlsIS 5^2onului Lps^IsI Lil Isnslunli slslenles

In eg2u1 i-gl, gl glir-isnlLnii ^i3 äs Ig eev, eom^onsnlsls 5g- 
LOnuIuI spghigl sl Isnsiunii Llgt.oi'les SS esIeuIsg^L eon5oi'w I'sls^i- 
iloi' (4.^^), esi-s slsu Ig bgrg InloeminII subnullnsl „vtzO". ^essslL 
sudnullnZ ssis ui^IisgiL In csänul pnegnsmulul „00V",pnsLsnisi 
snisi'iOr'.

Isninu snsli^s snmvnieL s eOmponsnisIon ^,u^,Uo sis isnsl- 
unllon sisionles, sili pno^esmul „00V" eli ZI vnles p^o^nsm esns eon- 
^ins sudnuilns „vtzO", poi 51 esnilnusis eu sudnuilns I'OUNILK.

Oompgnsess gllmsni^nli nssls, äs Is 66V, eu ees iässIL, äs Is 
o sui'sg äs isnsluni slnussiäsls,slmsinies,nsessii2 sxpnlmsnss älr*se- 
18 s eo^ponsnisloi' 5g2vnului sns^isl In ^gponî eu mLi'îmIIs esi'seîs- 
i'isLies sis sisisinului äs Isnsiunî sîmsîi'ies. I^în sesssîs ss slîml-
nL o Ingns5on^sn6 äs eoenäensls ss i'säues Ilmpul äs esleul. ksls- 

Î;iil6 äs esleul 
uniîL^i i'slslivs 
îoi'ies

gls evw.ponsnîsloi' oi'îoZOnsIs u^ ZI u^ SS äsäue, In 
, äin sxpnssls 5gLOnuIuI sps^lsl sl Isnslunllon sîs-

m â lî O),
ä(X-I)^ 

s (S.I4)

lr> osi's rsprsriniö ^snsiunss fgLsi s^s^o^ies

- sin^r -(X-1) X-1,2,...,m, (6.16)

i'sponl.s'dL Ig gsilpllluälnss sesslsis.

?LeInä Ingns^ei'mLnils posldils In nslstzls (^.14) , nsruIlL 
psnînu 5^2onul spgtzisl si IsnsiunII o sxpnssls AsnsnsIS, nelsîlvL 
Is L1SI6I7.UI (äOe)o - ONlo^ONsI, SlgjÎONSN (-A-- v):

Ä - -^-) 
- s " , u.i-., (6.16)

o sx^nssis Ig sisîsmnl äs oxs (äOq)H. , noîlls eu un^kîul
H 1'5)^ äs (äOc^)o, ^ud L's^mg:

.u cx -^7-)
s , u.r-. (6.17)

ksls^iils e^ursls psnli'u eompensnlsls o^lO^OnsIs ss äsäue 
äin sx.^nssis (^.17):

Uä - cos( cx^-^-)-8in( ^^r--9^- cx^);(6.is)

Oq cx^- -^-)--oos( cx^).(6.19)

BUPT



97 -

Iri es2ul ^-0, vi^-0 Zi Is inem6niul ini^isl i-O, ^s2onul 
Lps^isl «I isnsiunilon 3isionie6 6si6 66eslsi eu -^- ns6isni in 

unws sxei 6s n6^6nin^8, 6sei s sx6i fluxului 66 6xeiisji6.
Dses peninu unZbiuI 66 nois^i6 se sn6 in vegens nsls^is

-9- -9^ , (9.20)

eomponsniels vnioZonsIe pvi I'i sub Tennis

- sin^^ -L2)r - -9^^; (^.21)

- 31n^^ -5))i - (^.22)

6in esne §6 vbssnv8 e8 ses3i6s pn62ini8 e pulss^is 6§sI8 eu 6i^6N6n- 
tzs 6inin6 pulss^is (x)^ s iensiunilon 66 slimenisne Zi vii62s 66 nois- 
^is . bs sinenonism, ein6 c-0^-5^, eomxon6ni6l6 enieZonsIs sini 

eonsisnie.
Uâ - -3in( cx-o -9-0^ ;

- -3in( u.^ -9-0 ^ — ) .

kîsls^iils (9.21) Zi (9.22) 6vi6snjis28 i'spiul e8 slim6nisn6s 
LL3 äs Is OOV i5se6 38 sp8n8 un si âeiles psnsmsinu si nsZIs^uIui, x>6 
Iin§8 I'nseven^s it'^, peninu msnjinenss ^une^ion8nii sinenens Zi snuws 
I'sLs 00^ s sisiemului Ze iensiuni sisivnies. ?6 bs2s nelstziilen 
(9.16) Zi (9.19) se pesie inioemi e vsnisniL s 3ubnuiin6i „OHO", 
peninu es2ul sisiemului âe iensiuni sinu3oiâsl6 âe slimenisne s 1^3.

9.9. V6i6nminsn6s meZsIiis^ii âe slimsnisne s 1^3 in eonâijii 
sleeiniee Zi meesnies Zsie

?ins in pn626ni, luenLnile nsi's^iiOsnS Is sejivnLnile eu LL3 
su pOnnii âs Is i666s âe s beienmins eompenisnss se63iens peninu un 
nSZim 66 slim6nisr'6 6si, unwinä es, in iimpul âesi'ZZunZnii ns§imului 
66 i'une^i0NSN6 siuâisi, unii 6inine psnsmsinii ns^imului 66 s1im6N- 
isns sL 36 s6^piS26 e 0N(1 i i i Ion 6s 3isbi1iiui6 Zi 66 solieii8ni 6l6e- 
inie6 3su meesniee.

In e6l6 e6 UNM6S28) 36 PNOPUN6 o sbon6sn6 pnineipisl 6i^6nii8 
Zi 8NUM6 inino6ue6N6s eon6itziilon 6leeinie6 Zi meesniee, impus6 66 
OOV, 66 molon Zi 66 uiils.1ul se^ionsi, 6in6ei in mo66lul msi6wsiie 
si moionului Zi 66i6nminsn6s, x>6 seessi8 bs28, s N6ZimuIui 66 sli- 
M6nisn6 eon63pun28ion. kr6§imul 66 sliw6nisn6 36 evnsi66n8 66^inii 
pnin sisiemul 66 i6nsiuni sisionie6 Zi i6N3iun6s 66 6xeiis^i6. 
?onmulsn6s snsliiie8 s eon6i^iilon impus6 se^i.on8nii 63i6 fseiliisi8
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Zs foivsinss mo6siuiui msismsiie eu eosi'ieisnji eonsisnji (4.72) si 

N8 Zi 6s eons^i Zsnsnss 6ifsr-i ie ion monimi i'une^ionsis 6nspi eompo - 
nsnis sio f32or'iiOn sps^isii eonsspun^ioni.

I^sioZs pnopusL ss eonensii26628 ps siu6iui ns^imuiui 6s pon- 
nins 8 iViL in 6ou8 siiU3^.ii, 6up8 eon6itzis ess msi 36^1^163 ii v3 
impus8:

- I'ixsnss ^320i*uiui Sp8^i3i si eunsniuiui in sxs q(^^0);

- n63li28N68 I'seionuiui 66 puisi's uniisn in eineuiiui in- 

6usuiui ((^)-0).
In ^i^un8 9.9 36 pns2ini8 6i8^N8M8 ^S2onis18 simplicie8i8 

8 L/!3, esns UZUN682S I'onmuis N68 eonZi^üIen inins m8nimiis I'82or'islS 

?nimui 632 ssis sesis in 
esns snssmbiui fonmsi 6in oov Zi 
sisismui -66 eomsn68 S6 eomponiL 
es un eoiseion sisiie 6s iip I, 
isi' Si 6OÜ68 - 6s iip III (v. 
P3N. 1.4.i). ^mbsis iipuni 6s eo- 
iseiosi's sisiies sini i'seOM8n6sis 
18 puisni msi^i sis sisismsion 6s 
setzionsi's 6sssnviis. ^isesns 6in 
esis 6ou3 eon6i^ii ssmn'ii'ies iivs 
eünsi6sn3is ss evmpl6i6S28 eu 
Iimiisns3 vslonii euneniului 6s 
pennins, ssii'sl ineii psninu sis- 
i6mul (4.7^) 6ou8 6inins m8nimi- 
Is seslsi'e esnseisnisiies sini 

?iZ.9>9. visZnsms ^82oni3l8 66i6nminsis Zi snums eompvnsnis- 
siiüpIi^iesiL 8 KI8. sie I'82Oi'uIui sps-

jisl si eunsniului sisionie. Vse8 ss msi inino6ues v eon6i^is mses- 
nie3, Is§si8 6s esi'seisi'ul miZe8nii, siunei sisiswul (4.7^) vs svss
ieși m8nimi 6si6nmin3is, isn isnsiunils u^,,u 
esleuisis pnin ns2olvsns8 sist.smului smiriiii.

u^ vvn puiss I'i

In es2ul unși slimsniLni i6ssls s ^8, sudsisismul (4.79) si 
mtznimilon omvpolsns unmss2Ü s I'i sspsnsi 6in sisismul Zlodsl (4.7^), 
m8nimils Omopolsns fiin6 eOnsi6snsi6 nuis ssu, 6se8 sessi luenu nu 
ssis posibil, s8 ^is lusis ulisnion in eonsi66ns^'i6 . <

In siiustzii eonensis io^i eosi'ieisn^ii 6in seus^iils sisis- 
mului (4.72) su vsloni 6si6nminsi6. Ininii's -eosi'ieisn^i, un loe 
spsnis ii oeux>8 eupiui msesnie ns2isisni csns ssis spseii'ie 
uiiis^uiui se^ionsi.bs se^ionsnss moniion 6s mLeinsi 6in in6usinis 
msienisision 6s eonsinue^ii, s-s iusi in eonsi6si'8r's esnseisnisiies
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. vit.628 äe nels ^.ie-euplu s molilor', pne2enl8l8 in l'iAuns 9*6 ^94^.
^eessls pune în eviäen^s
pe penivsäs pvnninii:

^i§.9»6. 0en8e1.6nist.ie8 
vile28-euplu e menilen: 
1-eu ine8ne8lun8 nenms- 
18;^-eu inesneslunL eem- 
psels;9-vsnis^is euplu- 
lui neeemsnäsl penlnu 
mvlynul äe 8NlN6N8N6.

lnei văleni esnselenisliee penlnu euplu ,

-euplul äe ponnine, esne esls äe
odieei sud 90^> äin euplul äe neZim sl 
menii;

-euplul äe vin5, esne peele s8 vs- 
nis26 in meä nenmsl inlne (l^0...l40)^. 
Vile2s äe nels^ie 1s esne se inneZislnes- 
28 euplul äe vini' äepinäe äe seeelensjis 
äin limpul penninii;

-euplul neminsl, eene esle neeessn 
penlnu se^iensnes menii in ne§im nenmsl 
äe fune^iensne.

läesl, mvlenul äe snlnsnsne s menii 
en lnedui s8 äe2velle un euplu neäus 1s 
vile2s 26Nv penlnu eliminsnes ^oeunilen 
meesniee Zi neäueenes Zveului äe ssneinZ, 
spei e eneZlene 1in8 s euplului pin8 1s 

äep8Zines vslenii äe vini', unmsls äe e seeelensne eonslsnt.8 s menii 
pins 1s slin^enes vile2ei äe ne§im ^94^ .

9 .4. lîs^imul äe ponnine sl ^3 eu l'ixsnes ^s^enului spstzisl 
el'eunenlului slslenie in sxs q. -

Oenäi^iils suplimenlsne in eene se ns2eivL sislemul (4.V^) 
sind:

- eempenentzs eunenlului slslenie äup3 sxs ä sL l'ie nulL

- 0; (^.^4)

- evmpenenls eunenlului slslenie äups sxs q s8 vsnis2e eeni'Onm 
eenäi^iei impuse ssnpns vslenii eunenlului äe ponnine

lp(N ; (^.^)

- seeelensjis un^diulsn8 sL pn62int.S e vsnistzie äst.8

-.L (r). (2.26)
äl/

Ou seesle neslnietzii, l'luxul slslenie ssls:

m (l) 1 k. (l)
V. ------ 2------------- 2—Z------- (2-27)

» l^<r> 
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i?sl8^is eu es^s ponis ^i esieulsi^ vsiosr'ss iui^ioiL 8 fluxului 

^^,(0) si âsei isnsiunsn c^s sxeiis^is ini^inis u^,(0) (v.sudesp.
o "

^.1). Oslslnlis scunzii bovini

â ^8, 5^L .

Vv

° ^^-k,">-V<^"->-^> âî

6 i

âH-
<Z1. -cr ,

in eses âsi'ivnin fluxului i'spoi'i eu iimpul 6îu (9.^7) ssis:

6^-, jsâm (i) 6L^(i)

ar ?i^(r)^I. ar

âl 1
m L^(i) > ,

Oi m m ^8 I '

ip(r) -

(^.^9)

isi' eonZi^.iils ini^inle sirii: 0) - u^( O)) -0) , (O)-0;

^(0)-O Zi -A'kO)- Oompn^niiv eu sisismul (4.97), sisismul (^.^6) 

eupi?iu6s eu ieși seun^ii mni pu^iu, 6sei se i'SLoIvL mni uZor».
vneâ ss eousi^s^L od^inuiZ solujig sisismului (^.^8), eompo- 

usnisls u^ zi u^ nls isnsiuuii sisioi'ies Zi isnsiuuen u^, 8plie8i8 
iui'ZZui'ni'ii âs sxeiistzis ss c^sisi'miuL âin seus^iils i'Lmsss âispo- 
uidils 6iu sisismul (4.7^). sessis seus^ii su i'oi'M8'.

wSl'lmi fvne^ionqls ss ^sisi'minS su i>sl3^1ils 
^ci^D^L

o ;
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^mpliiu6inss i582onului sps^isl si isnsiunii sisisniss ssis 

isn 1*828 3S6Siui8

^or§ (^.zz)
6

Vin nslstziils (^.17) Zi (^.Z^) ss od^ins Is§ss äs vsnis^is 8 
i5826i isnsiunii sisioniss, punin6 son^ijis

- ^er§ ^_, (5.Z4)

in 68^6 ^o i'spnsLinis iimpul nssl ^1^^ isn s-s ssnsi6snsi eon- 

sisniL. In ssssi S82, 15828 inijisIZ 8 isnsiunii sisionies SS ssleu- 
16828 su nslsjis

-^- si-c-rZ ---------

6sei 8ss3sis ns2uli8 ss o i5unsjis 6s iimp psninu s ssiZuns msnsul 
^isdil in son6i^iils impuss.

V8s3 oo^^ei, 68N ss sonsi6sn3 sisdüiiL oi'onwZ 6s vsi'is^is in 
iimp 8 i5n6svsn^si 6s slim6ni8ns (-O^io), siunsi i5828 initzisIL 8 isn­
siunii sisionies vs i5i 6niL 6s nsls^is

i/0 Uo

o

V.^stt, in ss^iimd, 96 n6m^is s^ LX^-si. ,niunsi 6in nsls^is 
(^.^6) ss 6s6uss funeris esns 66i5insZis vsnis^is in iimp 8 i5nsevsn^6i- 
6s 8limsni8N6 8 moiOnuIui, peninu S8 in ssn6i^iil6 6sis sN SS nssli- 
2S2S ponniinss sinsnonL. ?0NM8 6e venistis '8 i5nssvsn^si' ssie 68iL 6s 

nslsjis
1^4' -

ssu - 69s3 ss nseunZs Is mLnimils nsponisis.-

^I^o) - -^-4-

6
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In sistemul äs seus^.ii (^.28) ss poste jins sssms Zi âe in- 
t'lusn^s sstuns^isi, pnin intnoäuesnss unși äspsnäsn^s

kno^nsmul „^OIVIOLd" (OO^d), eonesput psntnu nsLvlvsnss 
pnodlemsi sdonästs, sste äst in snsxs ?. l'nineipslsls sudnutins 
utili^sts s ini:

- sudnutins 2M0) äs ns^olvsns numsnie3 s unui sistem äs 
seus^ii äit'snsn^isls äs onäinul intii, äin didliotses mstsmsties 
s sistsmului;

- sudnutins O.^dOdd psntnu stsdilinss intsnvslelon äs timp 
ls esns s8 ss ^se8 impnimsnss nsLultstslon;

- sudnutins LdM, esns ästsnmin8 mLnimils äs esleul 6 eos- 
fieisn^ilon äin sistemul äs eeusjii äit'ensntzisls;

- sudnutins 0^10 psntnu 
s8 fie tipsnits.

I'iZ.^.V. Ouplul meesnie ns- 
Listsnt m^,'nspontst ls vs- 
Iv.snss t^insIL Zi sessIsnK- 
zis un^diuIsnL L in ns- 
s)ont. ou vi siu^not^ tzi o .

w» -0.^-«-6,7^n,-I9,77n^

Zsisnminsnss wLnimilon esns unmssrZ

ksninu suplul msesnis rsLis- 
isni s-n nciopisi fonms âs vsninjis 
in nsponi eu VÜ62S äs neisjls eon- 
i'Onm esnseisnisiieii msesnies s wv- 
nilen (v.psn.^.^Z), isn psninu sees- 
lsnsjig un^^iulsnL s-s eonsiäsnsi o 
ässensZisns psnsdolieL äs ls o vs- 
losns ini^isl^, äsisnminst.3, ls 
vslosnss ^inslL nul8.

In pnvZnsmsls ps esleulsior*, 
euplul msesnie i'SLisisni s-s inirv- 
äus sud 5onms

"'m " '"."'ml-' ^.?9)

in esns ssis vslosnss ^ins18 s 
suplului msesnie nsLisisni, isr m* 
euplul msesnie i'SLisisni i'spvi'ist, 
ls vslvsnss ss ^ins18, äst. äs nsls- 
iis

->-21,04^-7,91^, (9.>I0) 

esns ssis o npnoximsns pnintn-un pelinem I-s§nsn§s s esnset.snist.ieii 
msssniss s monilQn. In nsls^is (^.^0), pnin n* s-s neisi vit.s2s äs 
nvis^is nslstiv8

n* - -S-. (9.41)

^coslsos^is un^kiu1sr>S s-s äsfinil. snslilic pi>in i'slsjis

« c-s* - ^.42)
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Lri esns vslosnss ini^islä seeslsnsjisi S-S 6sisnminsi ssi^sl
es viisLs 6s noistzis sinenonZ sL ss siinZZ in 6seunsul timpului äs 
ponnins sisbilii ^ _ . , ,

—d/ . c^>

isn.psninu seeslsns^is unZkiulsnL nsIsiivL ls vslosnss inij^isI8 
S-3 l'vlOsit. P0lin0mul 6S inisnpolsns i«3§nsn§s

8 I O,s n« - I,s (5.44)
s*

Osls 6ou8 polinosms 6s inisnpolsns (^.40) Zi (^.44) s-su od^i- 
nui pnin nulsnss pnoZnsmuIui H?0I^d (^?), isn nspns^snisnils Znsi'ies 
odtzinuis ls inns§isinsionul 6s eoon6onsi6, ns6sis in ^iZuns ^.7, snsiL 
e8 sluns eunbslon eonsspun6s I'onmsi s6opisis.

Un eoninol ssupns vslonii pinsis s isnsiunii sisionies ss im­
pune, psninu s odtzins ns2ulisis pnseiie uiili^sbils. ?sniieulsni2inä
nsls^iils 4.?^ psninu siiu?4jis äs ns§im psnmsnsni, 
sisionies 3 ns2ulisi sud onms

"s - ^sq^sq '

- - ( sq

sxpnssis isnsiunii

(2.45)

osos ssî.s minimK âsoL psniou ouosnîul s-dsiooic SS oonsiSsoS oslsjis

2 ___ m 
^^sqsq (5.46)

Vslosnss L'insIZ 3 euplului msesnie N62isisni, esns posis i'i
invins äs IviL in ns§im psnmsnsni, 
(sx. u^-I), ssis äüi2 äs nslsjis

ls isnsiuns sisionieä u ZsisnminsiÄ s

4
(5.47)

kslsjis (^.46) s ^osi säopisiL psninu impunsnss i'onmsi 6s vs- 
nisjis s eunsniului 6in in6us, in ns§im insn^iioniu, eoni'onm eon6ijisi 
(^.?^). In eonssein^L, in si3t.smul (^.^6), eunsninl 6s ponnins i^(i) 
s-3 inino6us sud I'oemS ,-----------------------

L^) 
1^(1.) - V — (5.4S)

Vse8 ss ^ins sssms 6s nsls^iils (^.27) Zi (^.48), psninu eunsniul 6in 
in6us ss od^ins sxpnssis

I^(r) - -/- , (5.49)
SZ

seliivslsnis nsls^isi (9*48)
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Vst.s1s iniinis psnt.no nnlsnss pno§nsmn1ni ^Oi'^O^V sînî:

Xg^I,^8, i-g-0,0^, r^-14, r^?0, k-4,KL Nr, ^-20s, m^-0,^4. 

Vsnis^iils în iimp sis pnineips1s1on m8nimi L'nne tzionsls, ps ännst.s 
ponninii L/I3 în ns^îmnl st.nâist., sînt. nsâst.6 ^nsk'ie în 5i§nns 9.8, ps 
ds2Z N6 2u11st.s1on âin Iis^in§nl pnoZnsmolni ^OI^OLV (OONHV). ksnt.nu 
momsnis ssmn^iestivs âin t.impo1. ponninii (t.-0,9, 60 Zi 600), s-sn 
întocmit, âis^nsmsls ^S2oni1on sps^isli ssoeis^l pnineipslslon m8nimî 
l'nnetzionsls; sesslss sini nspn62en-t3îs în ^i§nns 9.9.

2-s ^pnseist. es ssmnit'ies1iv8 t-ngssnss koâoZnsenini ^S2onn- 
1ni sps^isl s1 tensiunii slslonies. 8-s înt-oemit. vsnisnt.s âs pnoZnsm 
^OV/IOLV psnt.no es1eo1sionn1 H?, esns psnmils nss1i2snss unei' nspns2sn- 
t.8ni Znst'ies îs înns§is-tnst.ono1 în eoonâonsis, ps ds2s NT2olEds1s1on 
esleulsîs. IloâoZnst'ol ^S2onu1oi sps^isl si iensionii st.st.onies ssîs 
nsâsi în fi^ons 9.10; pssol înssLnii §ns^îes s-n mväi-fies'^ ps psn- 
eunsol nolnnii pno^nsmoloi, psnt.no s ss sâspis smp1it.oâinii ^s2ono- 
1oi spstzisl Zi vit.62si âZ nois^is. Vse8 pnims not-s^is ssis i'ssÜLs- 
î.8 în eines 1,9 s, s âvns în 0,8^ s Z.s.m.â., ss s.lunZs es ânpL 
eines 70 neîstzii, Is sinenenism ps 5nsevsntzs âs 4,66 Ü2, s neîsjie 
s3 i'is N6SÜ2S1Z în eines 0,22 s.

Onsls p02ijii gls sxinswilL^ii 5s2onnlni sps^isl nn su 
fosl Insssis psninn s nn ns2nlîs inîsnsse^ii Zi snpnspnnsni ps 
âsssn, isn ssliunils nsesssns nnmLnii Insiseienisi î*s2onnlui sps^i^l 
su fosl inâiesis ps fi^nns 9.10 pninîn-v 1inis înlnsnnpîL; ssnsul 
ssîs inâiesl pnin s8k^stzi, isn înlns psnsnl62s s-s Inseni, nnmLnul 'âs 
noî-s^ii s^seînsls pînL 1s pO2i^is în esns ss nsis nspn62sn1snss. 
?sn1nn O ssnis âs P02i^ii s1s vîni'nlni ^s2Onn1ni spsjisl ss in- 
âieL cimpoi nsponlsl 1s esns ss înns^is'dnsQ28 sesslss.

vin snssmd1n1 âs âsls, nnsls pns2sn1sîs sâd ^vnm8 âs §ns^i- 
es, âis^nsme fs7,enisis ssu ksäe^ns^, pot. ^i ns^innt.6 nnD81osns1s 
okosi'Vi^i eu esivie^sk' MN2

- fluxunils ms^nsiies unm8nsse vsnis^iils
suplului msesnie nsLisîsnî (v.fi^.9.9,s);

- un^diul inlsnn â ens.Zt.6 bosnie nspiâ âs 1s vslosnss 2eno, 

înns^ist.nst.8 în momsnt.n1 initzisl, 1s vslosnss s1s^ionsn8 âs 49^, 

esss es sn eont'sni nesstni ns^im â6 ^nne^iOn2N6 s t§Z esnset.snist.ies 
snpiimsnt.sn8 c^s nn/^di inîsnn eonstsnt. (v.9.7,d) ;

- âs^s2s,^ui t.ensinns-enn6nî âin inâns ensZt.6 âs 1s eines 
-4,4012 44 în pnimnl s^ent. si t.impn1ui âs ponnins, msn^inînân-ss 

în eoniinusns eonsisnt. (v.fi^. 9.6 ,d) ;
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?i§.^.6. Vsr»isjii1s pi'ineip^lslo^ mLi'imi L'une^vnsle in îimpnl 
66 ponnii^s 8 sisismulni 00V-.^3: s-viiS2s äs r»o-ds^is, 

euplul msesnie i?62Îs^sriî l'Iuxui'ils M5»§nsîies;d^î6nsionil6 
Zi un^i^ll'îiS esi?seî.sr'isi.ies.
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- isnsiunss PS inäus inskuis sL sii>8 Is inespuiu! ponninii 
eines 10^ äin vslosnss nomins!8, unminä es Is sk'inZiiuI ponninii s8 
s^'un§8 Is vslosnss nominsl8, impus8 es msxim3 pnin pno§nsm (eonäi- 

jis 9.47);
- pe äunsis ponninii, fluxul ms^nsiie äin inf8Zunsnss 

äs smonii^sns ssis msnsu in unms ciurului msAnoiie äin inäus 
spnopiinäu-ss ioi msi muli es äinse^is äs sessis. DseL Is inespui 
äs^sLs^ul ssis äs 2l,?o, ig ininsnss in sinenonism seslsZi
äs^sLsi s sesqui Is 4,40 (v.^i§.9.9);

- po^ij^is -f'sLonului sps^isl u^ ssis inijisl spnosps äs sxs 
Z ( /3^2^69,40),v.^i§.9.9,s, psninu s 0 äsvsnss inspisi ps inisnvs- 
lul äs seeslsnsns. Mensul sinenon sl moionului ssis ssiMNsi in 
ns^im psnmsnsni äse8 fssonul sps^isl u^ ^ses eu sxs ä unZdiul

- ^seienn! äs puisns ssis msxim Is inespuiul ponninii, 
eosc^o^i, psninu 3 se8äss ässinl äs nspsäs spns vslesnss äs ns§im 
eos (^) -0,707 ;

- nsponinl isnsiuns/L'i'sevsnjZ sesäs eoniinnn äs Is vslosnss 
initzisIL äs eines 0,4 (Is i-4) spns vslosnss i'insIL 0,2Z.

vsioniiL psnsmsinilon -f'une^ionsli msi pu^in svsnisioZi, 
enm sini ^seioeu! äs pnisns Zi suplul slssinems^nsiie msi nsäuZi, 
ns§imul äs luenu sl 1^3 eu i^ixsnss ^s^onului sps^isl sl eunsniului 
in sxs y nu ssis nseomsnäsdil 1s puisni msni.

Ooni'onm nsls^iilon (9 .^9)... (9 .^6), ponninss sinenonL posis 
i5i nssliLsiL ps äouL e8i äii'sniis:

- pnin vsnis^is I'sLsi ini^isls oc^ s isnOiunii sisionies, 
pnssupuninä i'nsevsnjs äs slimsnisns eonsisniL;

- pnin vsnis^is i'nsevsntzsi äs slimsnisns, pnssupuninä i>s2s 
eonsisniL.

Inins sessis ns§imuni sxinsms, sxisi8 o in^iniisis äs ns§i- 
muni uisnmsäi/,1-6, eiuä siii ^nsevsu î,s eii Zi -f'sLs ^n-i^ s)8 s isn- 
siunii sdsionies vsnis28, eu conäi^is es vsnis^iils Ion s8 i'is 
eonslsis eont'oem sxpnssisi (9.96).
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^i§.9.9. vis^nsmels ^sLOi'isIs en pnineipslsls mLnimi i'nnetziOnsIs 
in mOMSnt,s esnselsnislies âin liwpnl ponninii UZ, en nssli^snss 
eon6i^isi äs ^ixsns s ^LOeuIui sps^isl sl eu^snlulrii in sxs q.

^iZ.^.IO. HoäOAi's^uI fs2oeului sps^isl gl lsnsiunii slslonies ps 
psnennsul psnninii 1^13 in silns^is ^g^-0.
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> ^1^16^111 PK^LIILL. LIL1LKL 06V-I^3
Lopltolul 0 II^LP.46 ?M?M I^Oiri PL 6IW^l

6.1. 0ensi6snsjii ssupns sisismului 6s sejiensns

3isismul 6s se^iensns 00V-IVI3 insist, eu puisnss neminslL
MV Zi iuns^is neminslZ n^-14 nei/min, ssis 6ssiinsi monilon 

6s eimsni Zi „I'ZinZ" 6in in6usinis msisnislslen 6s evnsinuetzii, 
psnmi^in6 eliminsnss ns6ueivsns1en msesnies.

IVîeivnul spseisl sinenen, iip „^,9-40",nu ssis pnsvârui eu 
in^LZunsns 6s smenii^sns, 6si ^iin6 nsZimul sLu 6s luenu es msZinâ 
slseinieL eu evmuis^is sisiieâ, 6siensi slimsniänii ssls 6s îs 6LV 
Zi eomsnLÜ ^e1esin6 nssejis 6s pvLi^is s neienului.

Leiiipsmsniul 6s se^iensns s menilen 6s eimsni eu L/I3 Isni ee- 
msn6si pnin OLV, pneiseisi Zi nsslirsi in l^.3.5î ^9,40^ , ssis een- 

espui ss eoninels^s psnmsnsni inși mânimi i'une^iensls sls meienului 
- eunsniul sisienie i^ ssis menținui in ^ssL eu isnsiunss 6s 

slimsnisns, eess es eensspun6s unui it'seien 6s puisns uniisn (eolse- 
ion sisiie 6s iip III);

- eunsniul 6s sxeiistzis ssis o funetzis impus8 in nspeni eu 
eunsniul sisionie, i^-i^(i^);

- uncini (X 6inins fluxul ms^nsiie 6s nssejis sisienieL 
Zi sensul ns^siiv sl sxsi 6 ssis, 6s sssmsnss, e i'une^is 6sisnmins- 
i3 in nsponi eu vslesnss eunsniului sisienie, (X.-ei (i^).

In i'i^uns 6.1 ssis pnsnsnisis o 6is^nsmZ vseienisIL simplici 
csiü s in enns ss 6sf'insZi6 un^^iul 6s ns^Isns (X. , isn
in ^i§uns 6.? sini ns6sis 6sp6n6sn^6l6 eunsniului 6s sxeiis^is Zi 
s unßt^iului 0L 6s münimss eunsniului sisionie, implsmsnisis in se^s- 
ms 6s nsZIsns Zi eomsn68 s seiiipsmsniului 6s sejiensns iip I.L.P.L.

Ps selieiisnss Oomdinsiului 6s Pisn^i Zi ^Ldveimsni (0I>^) 
^IsZ6, esns 6ispuns 6s sssmsnss se^ipsmsnis, s-s ini^isi un siu6iu 
vi2in6 msi duns len sxplesisns, et^isn in een6i^iils vsnis^iilon 
isnsiunii Zi fnsevsn^si ns^slei fs^L 6s vslenils len neminsls.

Odiseiivsls unmZniis su ^esi:

- ssi^unsnss iuns^isi neminsls s menii se^iensis, eilisn ls 
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sdsisni msi imponisnis sie i'nsevsn^si nstzslsi i'sjs äs ess nominsIZ;
- i'nne^ionsnss eonsspnn^sivsns s monilon Is sesäsni sie 

isnsinnii ns^slsi, äiminusnss supnsennsntzilei' Zi nsänesnss pnin 
sesssis s nnmZnnIni äs eempensnis äs pnisns Zi siZnnsn^s ulinsnspiäs 
äs 2sfseisis;

- nsänesnss in^Insn^si ssupns ns^slsi pnin seZäsnss pnisnii 
nsseiivs sdsonbiis äin nsjss ^i äiminnsnss snmonieilon äs eunsni;

- inesänsnss ännsislen äs ponnins inins limiisls pnsseniss 
(^O.^bOs), sviisnss siins^iilvn äs impvsidiliisis s ponninii *

?i^.6.I.Lxp!iesiiv8 psninn 
äsi'ininss nn§kinlni äs 
nsZIsns cx. .

^i§.6.2. vspsnäsnjsls mLnimilon äs 
nsZIsns in i'nne^is äs eunsninl sis- 
ionie Is se^ipsmsninl äs seiivnsns 
iip I.6.?.L.:s- i^(I^);d- (X.(I^) .

3-sn eseiloZnsi'isi iuns^is Zi eunsntzii äin inäus, äs nsi'snin- 
jL Zi äs exciistis ps ännsis nnsi pennini. InnsZisinLnils sini äsis 
in L'iMi's 6.). v^sis poi'nii'ii s äs 64 s, vslosi'ss s'k'issr's s 
eui'sni^Iui st.st.oi'ic: Is por'nii'ii I^^-^I60 svii'sni^I äs
sxeiistzis äs ^sZim 1^-600 H Zi iui^s^i's siinsL n-I^,4 i'Oi/min^snir'n 
o msi d^nL odssi'vsi's s vsi'is^iilsi' mZi'imiloi' l'uriejiOnsIs' ps äui'sis 
por'nii'ii si o msi ^osi"N inlsi'pr'sisr^s s sc^osiOr's, m.^i'^mils i'säsis 
äupL sxs oi'äonsislvi' sini sonsiäsi^sis în uniiL^i i'slsiivs, pi'iri 
i'spsi'-dsi'ss vsloi'ilsr» i'ssls Is vsloi'ils äs Is sfii'tziî.nl i's^imrilrli äs 
poi'nir^s, sOnsiäsi'sis ss vsloi'i äs i^sZim. kîspoi'îs^ss ssis sviäsn^isiZ 
pi'in L'olosii'ss ssisi'issulni Is inäiss.

Ini'Z^ur'si-es äs sxsiis^is ss onpIss^L s^d isnsiuns sra ^,9 s 
insinis äs poi'nii's, ssi^sl sL In mvmsniul („Lsi'S") snplsi'ii s^d isn- 
siuns s LniLZ^i'Sr'ilOi' inäus^Iui, sui'sniul äs sxeiisjis si's 0 vslvsi's 
äs 77,9^- äiri vslosi'ss äs ssZim. In pnimsls 7s , snnsninl äs sxsiis^is 
nZmIns spi'oximsiiv svnsisni, inisnvsl in ssns snnsniul inänsnlui 
ens^is pin8 Is sinos 90î> äin vslesnss äs ns^im. In eeniinnsns, oäsiL 
en ensZisnss ennsninlni äin inäns, ssis mLnii Zi ennsninl äs sxeiisjis.
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Vint'unils eunsn^.ilon 6in in6us Zi sxeitstzis in6ie8 posijis euplului 

msesnie âs vini' in nspont eu vitsLs 6s nots^is.

?ig.6.). Vsnis^iils unon minimi t'unejionsls in psnios6s 
ponninii IVI2 eomsn6st pnin sekipsmsnt.nl tip I.6.?.L.(vs- 
lonils äs ns^im sint. I ^-2160 1^-600 n-1Z,4 not/min.)

6. . Vsnsmstnii sistemului 6s se^ionsne

Vsnsmstnii sleetniei Zi msesniei si sistemului 6s sejionsne 
sint. nsesssni st.it. in vsloni sdsoluts eit. Zi nslstive. Lxpnimsnss 
m8nimilon in unit8^i nelstivs, eont'onm sistemului 6s nspontsne 
„pen-unit", u§unss28 odjinenss unei pnivini 6s snssmdlu Zi psn- 
miis nspn62Snt.snss PS sesIsZi Snst'iQ ssn in sesssZi 6isZnsm8 5s20- 
nisI8, s nnon m8nimi i'i^ies 6it'snit.s, i'ttnk int.nn6nesnss nnon se8n1 
Ansfies pentnu fisesns.

Vin 6stsls nvminsls sis motonului ^40^ ss 6stsnmin8 m8^imils 
6s nspontsns pnineipsls:

- smplitu6inss eunsntului nominsl

I^o " ^-^^60 - Z6^0,4 ä;

- smplitu6inss tensiunii nominsls

^2.762,1 - 1077,S V;

- imps6sn^s nomins18 s msZinii 
0 

^no " ^-0 - 0,2977 ;
n^
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- pulss^is un§diulsn8 ls fnssvsntzs nominsl8, ^0^4,66 ^2

^no - ^,28 I-Sâ/S.

vsisnminsnss pnin eslsuls 8' psnsmsinilon slseiniei si MOionu- 
ini, âsislisi8 in ^29^, 8 ^osî impus8 âs fspiul e8 in moâslul wsis- 

msiie sl ^3 inisnvin o ssnis âs psnsmsinii, ssns nu sini pnssi^sji 
in âoeumsnisjiils moionului Zi ssdipsmsniului. 3-8 sonsisisi v dun8 
sonsonâsnj8 3 vslonilon eslsulsis eu ssls âsis âs pnoâusLion, psninu 
msnimils inâissis in âosumsnis^iils isdniss, ssss ss s-s inisnpnsisi 
68 ^jusis^s s msioâisii âs sslsul.

ds ssleulul nsssisntzslon in^8ZunLnii âs sxeiisjis s-s sonsi- 
âsnsi e8 impsâsn^s âs ds28 s ini'LZun8nii âs sxsiistzis ,
sonsspunâs i'nssvsn^si âs 60 ^2 Zi âin nsseisnjs in^8Zunsnii âs sxsi- 
isjis, X -44,4996 , sonsspunLsiosns I'nsevsn^si ns^slsi s-s obținui
inâusiivi isiss

X^
^0 - 0,141627 », (6.1)

ssii'sl s8 psninu I'nssvsnjs N0ininsl3 âs 4,66 ^2, nsssisnjs in^8ZunZnii 
âs sxsiistzis ssis X^o-4,147^. ksnînu nsseisnjs âs âispsnsis s 5^8- 
Zun8nii âs sxsiistzis, s-s odtzinui X^ - 0,76^7 .

In ^i§uns 6.4 sini nspns26ni3is inși esnssisnisiisi msesnics 
psninu moni âs simsni.

?6 8X8 sdseissloi' s-s nspn626nisi VÜ62S âs noisjis nslsiiv8

(6.2)
* "n

in esns No ssis iunstzis nss!8, isn nvi/min-iunstzis nvminsI8.
?s sxs onâonsislsn ssis nspnsLsnisi nsponiul âinins suplul msesnie 

ouplul msssnie âs ns§im ^o^n^'

(b.Z) 
no

Oui-ds l (ou linis eonl.inu8 sud^ins, in liZuns 6.4) oonsspunâs 
âoounrsnistzisi I0?8 ^9^ , in esns ss msnjionss28 08 ls ponnins spsn 
vsnis^ii dnuZis âs euplu, siunei oinâ msisnislul ino3ne8iunii inesps 
38 ss pn3v3l6S3o8; osnseisnul sossion vsnistzii nu Zs^s.pus ins8 in 
sv^âsnjs âs osnsoisnisiios msosnie8 pnS2snisi8.

6unds 2 âin i'iZuns 6.4 (ou linie ininsnupi8) » inâiosi8 in ^94^ 
puns in eviâsnj8 inși vsloni esnsoisnisiios psninu euplu, ps psniosâs 

ponninii:
- suplul âs ponnins, ssns ssis âs odiesi sud 90A âin ^suplul 

âs ns§iw sl inonii;
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- cuplul 66 viul', C3U6 P03l6 s8 vsui626 Lullos 120..^140^. 
Viî.623 66 uols^ic 1s C3U6 S6 iuU6ZislU6328 cuplul 66 viul" 66piu66 
66 3CC6l6U3^is 6iu limpul pouuiuii;

- cuplul ncminsl sl mouii, C3U6 6Sl6 U6C6SSU P6uluu se^ious- 
U63 8C6Sl6Îs iu'U6^im uoumsl 6c l'uuc^icusuc Zi C3U6 SU6 loc, 66, îs 
ciucs 7W 6in VÜ62S 66 uols^ic 66 U6§im, M6Ujiuiu6u-36 spuoximsîiv 
conslsnl.

viu susliLs sccslou cuub6, ccmp3U3liv cu iuu6Zislu8uil6 6X- 
P6uiw6nlsl6 6iu P6uios6s pcuuiuii îs 6cîiip3M6Ulul 3lu6isî (v.^ÎA. 
6.)), s-s puopus cuubs ) P6uluu CSUQCîsi'lslics M6CSUÎC8 s woi»i1or*) 
P6 UI'Iv8lOSl'6l6 CONSl66r'6Ul6 :

?i§.6.4, Lsusclsuislici W6CSUÎC6 sî6 moulloi* i*Ot,sîiv6 .

- cuplul 66 poi-UII'6 U6lsliv POSl6 L'l s6mls wsi MSI'S 6s 0,) 
660SI'6C6 6CKipSM6Nlul PCUU6Zl6 cu uu cuucuî, 66 sxclls^îs msl WSI'S 
6cc!î SU l'i U6C6SSU;

- pln8 1s sîin^i'cs cuplului msxim nu 36 PUU6 iu 6vi6bu^8 o 
3C866U6 s cuplului, i*spi 6c6us 6iu SC66S c8 îs cuu6ui 66 6xciîs^i6 
couslsui Zi cuucuî, sislouic pulcuuic d'6 3c8lor',vi^6 2s 66 I*vîs^i6 
c^6Zi6 wsi iuc6<, P6 6C6S3i8 6uusl8 s pouuiuii;
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- euplul 6s vini' ss inns§isinesLs Is O vile^Z äs nois^ie 
nelsiivL msi mies, I'spi ^usiil'iesi pnin eonsidens^iils expuse in 
IsZsiuns eu eunds 2.

?enlnu ininodueenss sud i'onmZ snsliiieL 3 esnseienisiieii 
meesniee s monilon in modelul msiemsiie sl sistemului de se^ionsne, 
s-s identii'iest un polinom de spnoximsne ds^nsn^e pentnu pontziunss 
eundä 3 esnsetenistieii. In seest seop, s-su utili^st pnoZnsmels 

pne^entste in snexZ (M-snsxs k'LdlX-snexs 6). Lxpnesis 
pnin esne se dei'ineZie snslitie esnsetenisties msesnieL s monilon esie

-^64S, 16^-716,46^), psnri-u6 ;

m^ - 0^) pentnu 5) >0,)^ , (6.4)

in esne 0 este 0 eonstsntZ, pnin esne se is in eonsidensnsm ' m ' '
vslosnes nspontstL s euplului de nsZim.

6.^. kîsZimul de ponnins eu t'lux ms^netie eonstsnt

Oont'Onm eslon expuse ls sudespitolul intnodueind tnei 
eonditzii seslsne in sistemul de eeus^ii (4.72) sl msZinii sinenons, 
ss detenmins, in pnimul nind, t'onms de vsnis^ie yi vslonile iensiuni- 
lon u^,n^,n^ psninu ssiisi'seenes eonditziilon impuse, isn in sl doiles 
nind, vslonile lulunon eelonlslie mLnimi I'unetzionsle.

Oondijiile sleelnies Zi meesniee impuse sislsmului de sejionsne 
sini unmLiosnele:

- fluxulms^nsiie din sision s8 I'ie eonsisni
; (L.^)

- euneniul sisionie s8 pne^inis 0 vsnis^is dsisnminsi8

ig - lg(r) ; l6.6)

- viîsLg âs-ro^s^is s8 v»i>is2s âup8 o Luneris âsî8

ü-^r(i) ; (6.7)

esl msi fnseveni, se sdopiL 0 I'unetzis linisnZ de eneZiens s viie^si 
de eois^ie, eees es pnesupuns 0 seeslsns^is un^diulsnL eonsisniL 
pin8 ls siin^enes viie^ei de sinenonism. In eonseein^L, eondijis 
(6.7) se expnimL pnin nelsjis

O- - (6.S)

in esne s^ nepne^iniL seeelens^is unZdiulsi'L nelsiivL. 
vsosnees I^3 inelsn nu sne int'LZunsne de smonÜLsne, sisiemul 

de eeus^ii esns unmes^Z s i*i ne^olvsi ssie de i'onms:
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^s6^s6 '

^sq^sZ '

K - (6.Y)

2
s

- « ; 
är

- --"> .

in esns vslonils 3^ Zi L'nne^is I^(i) nnmss28 s t'i pnsoiLsis. 
^sonnos^nisls ^iin6 i^, ZiD , în nnm8n äs Zsss,
es Zi nnm8nn1 sensjiilon, sisismnl posis i*i solnjivnei. vnin evn6i- 
tzis 6s seeslsns^is oonsinni8 in iimpnl nsZimnIni 6s ponnine, sisis- 

'wnl (6.9) nn wsi oonjins niei 0 senstzis 6i^snsnjis18 Zi'i se posis 
e8ni6 0 soln^is sns1iiio8.

Lens^iils nsmsss äisponidils 6in sisismnl ini^isl (4*?^) Zi
snnms -.XI/

n-, - n s so 01,

6^
Uq (b.io)

âî
"L - * I^L äi '

sini N606L3N6 psninn 6s isnminZNss isnsinnilon 6s slimsnisns s !^2
in eon6i^iils slseinics Zi msosnies evnsi6sn3is. Vs nsmsnosi e8 in
sisismnl (6.10) inisnvin 6snivsisl6 ^Inxnnilon msZnsiies gi

Vin sonstig wiZe8nii 6in (9-)^), ss odtzins 0 sons^is psninn 
>!/ snd i'oi'ms

-I^x^ lw X1/4 b acr

(6.II)
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vin oon^i^is äs exisien^Z s solnjiilvn nesle se od^ins ine-
Znlii^ies

K-)>0, (6.12)

Ze nnäe:
<-»^A>. <6.^1

In nels^is (6.1)) 6§slitst66 oonespnnâe con6i^iei äs ennent. 
minim Zi implicit., âs I'set.on âe pntsne uniisn.

On soesie cvnsicZenstzii, svlntzis sisiemnlni 6e ecns^ii (6.9) 
s-? odtzinni snd f'onms:

2 X , /^^x^^xl^v/iî^^^(mî>rîî^
vp-- ___ Z^tm -.-1' ) V/ Z b_SZ___ Sy V s^s___ z___w—n.

S S SZ 9 SZ m m n
(6.14)

(6.16)

(6.16)

(6.17)

^<Z ^sâ^sâ '

(1—)c^ )x ^ZL^sâ

- s^r.

6u conâi^Î!, âs oursnl minim si inöusnlui:

s ) m m n

oOmpOnentele vlnxnlni sietonie âevin

(6.13)

(6.19)

(6.20)

(6.21)

(6.22)

(6.2Z)

X i- sci^s^s
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Isi' xsninu cunds 6s ns§Is.1 i^(i^) ^s sdtzins:

L
s^sä^sg^s

'^s SZ s

(6.24)

Ooni'vnm nslsjisi (6.24), cnnsninl äs sxciisjis i^ âspinâs 
nnmsi âs IIuxnI Zin in6ns, cis incsncsnss msZinii sxpnimsiL 
pi>in i^ Zi âs psi'smsinii x^ Zi x^^ si msZinii Zi nn äspinc^s äs 
sscslsns^is in mo6 sxplieii. c

knognsmnl 6s cslculsion, I'IlvI^OI (M), ssis slcLinii ps ds2s 
mo^slulni msismsiie nspns^snisi äs nsls^iils (6.I4)*..(6.2O),(6.4) 
psninn cnplnl m^ Zi nsls^iils (6.IO) psninn eslcnlnl isnsinniloi'

(6.14) ss pssis Ins I'is (-»-), ^is (-) in i'sjs 
InensLS en conciijis 6s cnnsni minim. ?nin 

In nsls^is 
nsäicslnlui ssn s8 ss
sndnniins „DLL" s-sn od^inui nspnsLSniânils Zns^ies Is innsZisins- 
ivnul X-X. ?no§n8mnl I'IL/l^OI (tt?) Zi nsLnIisisIs odjinnis sini pns-
Lsnisis in snsxs 9.

Isnsmsinii slseiniei Zi msesnisi si sisismnlni cls sejivnsns, 
äsienminsji in ^26^, sn nnmLiosnsIs vsloni, in msnimi nspvnisis: 

r-^o.o^; ; ^1.?S4 ; ^-0,64 ;

-I.ooîm^O ; - 14 ; 6^, -1,2 (v.^s1.k.4); m '

I'nssvsn^s nominslö s-s sOnsi^snsi ^^4.66. limpnl (^6 pOnnins s-s
QOnsiäsnsi 2,
ip-I796,8. 

In I'iMNs 6.6

psninn esns svnsspnnäs nn iimp

ss pns^iniZ vsnisjis in iimp s 

nsponisi

enplulni mses-
nie ns7-isisni, s ennsnjilon 6in inäns Zi sxeiisjis pnssum_Zi s 
isnsiunii 3isiOniss; iimpnl 3-s. msnssi in nniiL^i ^isiss (sssnnäs) 
isn mLnimils cis^sndsnis m^,i^,i^ Zi n^ sini in minimi nslsiivs.
Ls od^si vü cîi 3 iii sni'sninl liin iridns i^, eii Zi sunsninl äs sxei- 
is^is i^, nnmLnsse vsnis^üls sn viiS2s 6s noishis sie euplnlni 
N62isisni. Vslosnss ini^isIL s snnsninlni i^ ssis i^-0,4II, ses 
msximL - i^-I,01, vslosnss 6s ns^im -0,8. Onnsniul äs sxoiis- 
;is SI-S vslosnss ini;isI3 i^-I,66^, vslssnss msximL i^-2,O66, isn 
vslosnss c^s I's^im 2,02.

Isnsinnss sisionisä n^ sns c> vsnis^is linisn ensseLissns, 
6e Is vslosnss ini^isIL n^-0,0) Zi 6se8 ss ^ins sssms 6s ^spinl 
eL i'nscvsn^s ensZis Zi ss linisn, cs Zi viisLs äs nvis^is, ss vs- 
nit'icL fs^iul c^ nss?oninl isnsinns/I'i'Scvsn^Z eonsisni ssi§nn8
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fune^iensnss wsZinii Is flux ms^nslie eenslsni.
I»s Isi'minsi'ss äunslsi äs ponnins, s-s inlnoäus In pneZnsmul 

6s esleul ineZ un pss, in esns ss ss äsienmins wsnimils äs ns§im 
p6i»msnsni einä vllS2s i'Lmins eonslsniL Zi äsei seeslsnsjis s-s snulsl. 
Hess! fspl posis fi nsmsnesl ps ^nsfiesls eunsn^ilon i^ Zi i^ äin 
fiZuns 6.^.

^i§'.6.^. Vsnis^iile pnineipslslon mseiwi l'uue^iousls lri 
psi'iosZs poenir»ii 2/13 slimsulsl 6s 1s LOV, iu i'SZilli äs 
flux ms^uslie eeusisni in inclus Zi fseion 6s puisns unilsr^.

Vslenils sdsoluis, in uniiL^i fi2ies, sls mLnimilve funeji- 
vnsls ss poi od^ins folosinä uemLionii fseieei äs sesnL:

- psninu fluxul msMslie äin inäus

- psninu eunsniul äs sxeiis^is

^->8 I.^no^LSo
(6.?6)
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- psnii-u îsnsiunss âs <?xeiîsjis

K V/u.i?. ; (6.27)u2 LO iL

- psntnu fluxul ms^nstie si int'8Zun8nii âe exeitsjie

lc_^, - ^no ^Mo,^ 49,1 v/b/u.i-. ; (6.28)

^â°

- pentnu vit62S âe netstzie

29^28 - i-sâ/s.u.i-.; (6.29)
v p 20

- pentnu euplul meesnie nesistent

„ -O.no^rio I»m/u.r. (6.Z0)
-»o

kentnu tensiunile Zi eunenjii inâusului, tsetenii âe sesn8 
sint mLnimile nspentsne eonsspun28tosne, speei^ieste 1s psns§ns- 
t-ul 6L.

H.4. ^nsli^s evmpsnstiv3 s ne^ultstelen mO6el8nii

Oempsnsnes neZimului Zs ^unejiensne mvâelst pnin pneZnsmul 
^IIVl^OT' eu eel nesli^st 6e sekipsmsntul äs eem.3n68 sl sistemului âs 
se^iensne OOV-IVIZ inelsn se ^see pi^iu eui^dels âe r»s§Isi»s Zi âisZi's- 
ms eu t'eLvi'i sps^isli,

Oui'bs 6e i'eZIsi'e s sistemului âe sejionei's, pentru s ssi§ui*s 
un i'lux msZnetie in inâus eenstgnt Zi un t'setOi' âe putene unitsn,se 
peste tn^ss âineet 1s inneZistnstvnul esleulstenului, meâit'ieinâ 
sudnutins „V63"(se eliminâ vsnisdils timp). In t'iMns 6.6 se pne- 
2int8 eundels 6e ne§lsne i^(i^), eu mLnimile expnimste'in Qnittzji 
nols^ive, pinten c1on8 vsleei sie tluxului ms/^netie 6in -inclus:

(eunds l) Zi ^^l.O (eunds ^); pe seelsZi §ns^ie s-s 
tnssst spei eunds (^)'6e ns§1sne, eon^onm Zeeuments^iei .

3e edsenvA e8 ls vsleni msi miei äs 0.Z7 sle eunentului 
6in in6us motenul fune^ienes28 supnsexeitst, in timp ee 1s vslvni 
spnepiste 6s eunentul neminsl, eunsntul (Ze exeits^is este neZlst 
1s vsleni in^eniesne eelen nseessne.

Oes äs s 6eus eund8 6e neZlsne ot(i^) se peste ed^ine 6se8 
se esleulss?Z msi intii unZdiul c^e neZlsne

BUPT



119 -

kepi'e^nt.snss Zi»3^ieL s eni*dsi 66 i'SZIsr'S oc(i^), vd^inniL 
Is ini'sZisii'sivi'nI in eooi'âonZîS si eslenlstoi'nlni, ssis 6sîL in 
I'iZni's 6.7 p6ninn 6ens vslo^i sl6 I'lnxnlni msZnsiie 6in in6us, ^-0,9 
(eni'ds 1) Zi >^-1.0 (eni'ds ^); ceompsi'st.iv s-s insssi Zi eni'ds in6i- 
esi8 66 pno6nest.On. (eni'bs )). Lni'dsle I Zi 2 eonsspnn6 expresiei sns- 
Iit.ie6

81-c-rZ --------------------- , (6.Z2)
^"^âL^sâ^s

odjinuiL 6in (6.)I) pi'in 6^6etns^ss snbst.it.n^iilvi' peir'iviis p6nii*u 
svi66nji6i'6s ps^sm6ii'iloi' msZinii.

In I'iMi's 6.7 36 P0si6 0ds6^V9 eâ, 6se8 Is OUI'SN^Ü sisioi'iQi 
miei Hi^i'en^els 6ini^6 nn§^ini'il6 66 N6ZIsn6 propus Zi i'ssl niiÜ2si 
sini 6s 4O...^o, eni'sntzi sisioriei spi^opis^i 66 vslesi'ss neminsIL, 
6ii'6r'6ntz6l6 siin§ I6O...^>0? Lellipsmsninl 6si6 eomsn6st, es sL I'nneZio- 

N626 en nnLliini'i 66 I^6ZISN6 mnlt. msi miei 6eeit sn t'i nsesssn.

Li^.6.6. Oni'dsls 66 i'SZIsi'S i§(i») psnii'n 6on8 vsloni 
sie ^Inxnlni msAnetie 6in in6Üs-eni?d6l6 I Zi Zi eon- 
t'ei'm 6oenm6nt.s^iei eetiipsmsntnlni 6e sejionsns-ennds
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Oonksls 6s ns^lsns propuse eonsspnnZ sxpnssiilon snslilios 
(6.24) Zi (6.)2), in esns spsn lo^i psnsmslnii sislsmulni äs se- 
^ionsns, I'is sxplieil, fis pnin inlsnmsZinl ennsnlnlni i^.. Dessls 
fnne^ii Zs ns^lsns, oZsl8 ennoLenls, pol fi nZon .implsmsnlsls 
onie8nui sislsm Zs se^ionsns Zs sessl .lip Zi, in plus, «Zsplsls

^-0.9;2-esleulsl8»psnlnu V^-l; )-Zsl8 Zs pnoZne8lon.

Oonsscin^sls unoi ns^lsi eonfonm eundslon Zslsnminsls ss Hvs- 
1nss28 pnin eomponlsnss pnineipslslon m8nimi fune^ionsls in nnm8los- 
nsls ipolsLs:

- mosns fone^ionss28 Is vilSLs Zs nolsj^is Zs nsZim;
- C'iplnl ne^.i^lnsl sl moeii ssle seolsZi;
- sislsmnl Zs sxs Z-q ssls seslsZi.
In ns^imul Zs Insnn nssl sl monii, sn nn ns§Is^) ssi^nsl Zs 

so^ipsmsnlul solusl, pninoipslsls mLnimi ^une^ionsls so vslonils:
- vslosnss s^iesos s eunsnlnlni Zin inZus 1^-2160 (m8snrslü)
- sonsnlol Zs sxsilshis 1^-600 (m8snnsl);
- ennsnlol Zs inZns in nnil8^i nslslivs i^-0,644;
- sunsnlul Zs sxoils^is in nnilL^i nslslivs 1^-2,06 (eonl'onm 

snndsi Zs ns^lsns vslosns esns oonsspnnZs so ess m3sunsl8,
Zso3 ss sns in vsZsns Zi snosnss Zs mLsunsns);

- somponsnls eonsnlnloi Zop3 sxs Z ss Zslsnmintt en nsls^is
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^sâ - -
I

/-------------------------------------- '
Vidi- (^)

sq

(6.??)

6în esne 66 vdtzîns pnîn înloeuîne î^^--O,766, penlnu un§kîul 6s ns§- 
Isos «.(Ib)-ZgO;

eompenenls eunsnluluî âupZ sxs
fluxul ms§nelîe 6ÎN inäus äup2

q. ;
sxs â, ^-0,218;

fluxul 
fluxul 
fluxul

msZnelîe âîn înâus 6up8 sxs p, H^-0,49;
msZnelîe âîn inâus ^/^-0,584;
ms§nelîe pnîn în^8tzunsnss 6e exeîlshîs, ^/^-0,945;

euplul sleelnoms^nelîe sl msZînîî

»- ' v^> - 0.77- (6.Z4)

^eelesZî msnîmî se pne2Înl8 în eenlînusns penlnu es2ul în 
esns s-sn î'une^ÎOns 6up8 eundele ne^Isne 6slsnmînsls pnîn moZsIsns 
mslsmslîe8; penlnu s l'ses âîslînejîs äs msnîmîls snlsnîosns, ss 
ifOlessZls nels^îs „pnim":

- l'Ioxul msAnslie Lri Inâus ss împuns '
- ounsnlul 6în inäus, minim, psrilnu un ^seîon 6s pulens unîlsn

- eomponsnlsls eunenluluî âîn inäus

s------- 0,404 ;
-i-x^ 'i' 

sq s

- - -0,27? ;
xsvVln
V s 3

(6.56)

(6.^7)

- eunenlul 6s exeîls^îs î'^-I,46 (Zîn eunds 6s ne^Isns 2, 
^îZ.6.6, penlnu î'^- 0,468);

- eomponenlsls ^luxului msZnslîe âîn înZus (äin seus^îîls 
l'luxunîlon)

- 0,84 ; - 0,56 ;

- fluxul msZnelie Ze sxeîls^îs 1,06.
vîs^nsmels l'sLOnîsIs od^înuls eu msnîmîle âslenmînsls, nspne- 

Lsnlsls în l'îZuns 6.8 penlnu smdsls sîlusjîî, psnmîl o dunL evmpsns- 
ns s negîmunîlON snslî^sls. 8e eonslslL eL eekipsmsnlul âs ne^Isns 
eomsnâL msZîns spne un ne§îm eu 'k'Iux msZnelîe în in6us mull înL'snîon 
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eslui nominal Zi eunsni äin inäus msns, in iimp es pnin ns§ls^ul pno- 
pus, ss nssli^ss^Z seslsZi euplu cu un flux msZnsiie in inäus lq vs- 
losnss nominslL Zi eunsn^i in inäus Zi sxeiisjis msi miei.

^i§.6.8. visZnsmsls fs20N22ls sls pnineipslslon mönimi 
^fune^ionsls äin ns^imul äs funejionsns psnmsnsni sl KI3 
insl^n eu ns^ls^ul sxisisni (f8n3 nois^is') Zi äsisnminsi 
pnin moäslsns msisnisiies (eu nois^is').

Vse3 ss esleulss^L Zi eomponsnisls isnsiunii spliesis inâu- 
sului, u-,--O,928Z Zi Uo-0,9^97, ss eousisi8 eL fsLonul eunsniului o 
i ssis oseslsi inoiniss fs^onului isnsiunii u^ eu un unZki P--7,69, 
esnuis ii eonsspunâs un fseion âs puisns eos(ss-0,99, in iimp es pnin 
nsZls^ul pnopus ss fune^ionss^L ls un i'se-don <Zs puîsns unilsn.

5.9. Hn<^Ii26 snmonieL s pnineipslslon i'onms âs unâL

vslsnmin^nsn eon^inuîului in snmoniei s pnineipslslvn mLnimi 
eleeinieS) eum sini eunsniulsinionie, isnsiunss sisionieL Zi eunsn- 
iul âs sxeiisjis s-s i'^eui eu s^uienul pne^nsmslon âs esleul ^Oükri26. 

L-su folosii âou8 pno^nsms, unul psninu esleulsionul M962O 
isn eslLlsli-in limds^i l'vp'I'p^^-psninu esleulsionul OOlî^l».

?nin smdsls pnoZnsms ss unmSnsZis odjinsnss msi iniii g eos- 
fieisn^ilon l'ounisn psninu fuue^is âs iimp snsliösiL, eLnsis sL i 
ss posiL ssifsl sinidui nspnsLsnisnss

s?rnr ' rirnr
l-(r) «o (s^cos —----- -,. sin —^—). (6.Z8)

n-l

?NO2N8MU1 âs snsli^tz snmonieL psninu esleulsionul n? 9S2V 
sns ls ds28 o spnoximsns pnin snes âs psnsdols s âifsniislon pon- 

- jiuniâin funeris âsi8 pnin puneis Zi spoi ss sfseiussrtz esleulsls 
âsiniexnsns numsn^eL psninu od^insnss eosfieisn^ilon ?ounisn.
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^essi pnoesâsu nu nsessiis es sdseissls puneislon âs ps eunds sns- 
Ü2si8 38 ^is seiiiâisisnis, äsn num8nul âs puneie Zi num8nul âs 
snmoniei sini nslsiiv Ümiisis. ' '

?ne§nsmul ^OOiîlZiî (00^1,) N6SÜ26S28 inisZnsnss numsnieL s 
eundsi âsis pnin psnseki âs eeenäensis, psniesâs fiinâ imp8njii8 
in sessi es2 in inisnvsls sZsIs.

vs^vOlisnss âsi8 smdslon pno^nsms eens'iL in esleulul unen 
mZnimi eum sini smpliiuâinils snmenieilvn '

°n . (6.99)

pnseum Zi s unmsiesnslOn m8nimi uiili^sis psninu spnseisnss §nsâului 
âs âsfenmsns s eundsi nssinusviâsIe:

- vslesnss sfieses âs esleul

c? o^...'; (6.40)
61 'l O _l. '

- ns^iâuUl âsfonms/ii

- (6.41)

- eosfieisniul âs âisionsiuns

(6.42) 
sf

- sesniu! isonsiie msxim

e^*....
v - 2---------- . (6.42)

Hmdsls pno^nsms sini âsis in snsxZ (v.snsxsls 10 Zi'II).

H. Ounsn^ii âin inâus Zi sxeiistzie
OseiioZnsmsis unâslon âs eunsni sini pns^snisis in fiZuns

6.9 . c^in inâus s fosi supusü sn?âIiLsi I'ounisn

pnin smdels pno§nsms. kis^ulisiels eoneonâL siii in esss es pnivsZis 
oi'âinsls snmonieiion, pvnâsniis sessions, eii Zi Is§si âs vslonils 
sfieses Zi msnimils esnseisnisiiee ^sle unâslon psnieâies nssinusoi- 
âsls.- ?nineipslsls snmeniei eonjinuis in unâs eunsniului âs fs^L 
s inslsn sini unmLiosnsIs:

Onâinul Oosfieisniul I'ounisi')^ Oois A
0 4,4 0,206
I 2194 100

< 4 ^Z,8 1,97
- 117,9 9,46

7 70 9,29
II ?9 1,61
I? 97,9 1,79
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Ks2iZuul Zsfonmsni:
Ooei'ieisniul Zs Zisionsiuns: §-7,2^ ;

Lesniul V-O,2.
In onZinss Zssonsso^iosns s ponZsnilon Ion, esls msi impon- 

isnis snmonioi sini oslo Zs onZinsls ^,7,l^,11 Zi 4* Oomponsnis oon- 
iinuL ssis pn^oiio ns^li.^sdils oois sossisis inininZ in Zomsniul 
snonii Zs Zsisnminsns. Oosi^ioisniul Zo Zisionsiuns I^iinZ supsnion 
limiisi sZmiss Zs unäs ounsniului Zs ^628 ss eonsiZsn8 Zsi'onmsi3.

ksninu s svss esniiiuZinss oL sisismul Zs oomsnZ8 nu ssis 
osu2s. unon snmoniei, s-s snslissi Zi eunds eunsniului Zs ns^snin^ 
^snef ^'^^-6'^'^) « Ounbs ssis pnsoiie sinusoiZs18, oosi'ioisniul Zs 
Zisionsiuns I'iinZ 6s (Zsei msi mio Zsoii vslosnss sZmis8). 
LoiuZi, ss nemsno6 fspiul eL sxisiS o eomponsni8 eoniinu8 msi ssmni- 
^iesîiv8 (eois 2,7T>) Zi 08 snmonios Zs onâinul 4 sns 0 ooi8 osns ss 
spnopis Zs un pnoosni (0,81^). /^osssis posis i'i osu2s spsnijisi unși 
eomponenis Zs onZinul 4, msi ssmni^iesiiv8, in unâs Zs ounsni ps ^328.

Ounsniul Zs sxeiis^is sns o snmonio8 ^unZsmsnis18 su o I'nss- 
vsn^L muIiipIL s eslsi Zs slimsnisns eoni'onm nslsjisi

^Lll) - 2w^ , (6.44)

in csns ssis numânul Zs ^s2s Zi i'^-i'n6ev6njs Zs slimsnisns s in- 
Zusulvi moionului. DnmLiosnsIs snmoniei pns2snis in unäs eunsniului 
Zs sxeiis^is, in onZinss ZssenssoLiosns s ponZenilon 1on, su ik^nsevsn- 
l^sls: ^^§(1)» ^d^L(I) ^lîimsls Zou8 snmonioi sini
Zsionsis oomuis^iilon sunsnjilon Zs ^328 in sinsuiiul Zs ^onj8 si 
oielooonvsnionului.

8. Isnsiunss sisionios

?onm6ls Zs unZ8 sls isnsiunii sisionies, snsli2sis Zin punei 
Zs vsZsns si oon^inuiului in snmonisi, sini cele iZssIs, od^inuis 
sont'or'm ms^ni 5)mn1 ni Zs f'nns t, i nnsns si 08V (v.sns).Z). InoAnsmuI 
„60V(!^ )" psnmiis odjinsnss isnsiunilon Zs isZins sls OOV psninu 
isnsiuni Zs ns^snin^ sinusoiZsls, isn psninu isnsiuni Zs ns^sninj8 
psniioulsns, ou fonms msi simple, ss posis nssli2g o eonsinuej,is 
Lnsiie3 simp18 folosinZ pnoZnsmul ,.3I^eeV(M)", Zsi in snsxs 4.

Dsosnsos solii psmsniul Zs so^ionsns s monilon noisiivs i*une- 
;ionss28 in moZ oliZnuii ou isnsiuni Zs fs26 insps2oiZsls, s-s 
nssli2si oonsinuo^is s oundsi isnsiunii Zs isZins s OOV Zin
^i^uns 6.10 (ounds isnsiunii Zs isZins ou linis in§noZsi8), psninu 
o iensiuns Zs nsi'snin^ int)ps2oiZslL. Ounsniul Zi isnsiunss ss
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evnsi6snL în vsLs, eenvonm pnineipiului 6s ^une^ionsns 3 se^ipsmsn- 
lului. Lînl nspnsLSnlsls Isnslunils 6s sineneniLsi's 6s psnlä p0Li- 
livä (^i^.6.10) Zi Isnsiunils 6s nsvsnin^L insps2Oi6s1s.

^nsli^s si'menieZ s sesslsi un6s ssis pnsLsnlsîL în snsxs II, 
ps^ius Z, Viin6 sxlinsL pîns Is ^0 6s snmeniei. ^mplilu6insa lsn- 
siunii 6e ^328 s-s lusl unilsns. 0n6insls snmenie^i lon 6s t.snsiuns 
msi mi!ei 6s 20, si^sn^sls în nsponl eu vslonils 6ssei'6se8losi'6 sls 
eolslon Ion, ss pnsL.inlQ ssl^sl:

2, 15, 17. 7. 6, 10, ....

8s posls iis^S eoneluLis, e8 snmOnieils Zi 7 6in eunds 
eunsnlului PS ^3LS sini 6slOnsis 6i3iOnsiunilOn eundsi 6s lsnsiuns. 
^nmonîeils mull^plu 6s lesi 6in eunds lsnsiunii (1^,6) sînî slsnusis 
6s eslns molon.

^nmoniei imponlsnls 6s lsnsiuns sîni înne^isinsis în ^unul 
Inililnlni i'nssvsn^si ns^slsi (1^0 Ü2), sssssls ^iin6 ^nsevsn^s 
pulsunilon 6in svmpunsi'ss un6si 6s Isnsinns. Vs sssmsnss, 6sossdiî 
6s impsnlsnls sîni snmonisils 6s on6inul )6 I, en sole 6s pssis 
202;.

Oosfisisnlnl 6s 6isiOnsinns sl unși sssmsnss nn6s 6s isnsi- 
uns) InLpsLvâ^sIs) ssis fosnis ni6issi §^-^8,8T. OompOLÎjis în 

snw.Qnisi 3 Isnsinnii 6s i'sLL ss mo6ivie8 în nsponi su eosvieisnlnl 
6s ns^Is^) sl 00V, sîn6 psnlsls 6s snsZlsns Zi 6ssensZl6NS sls lsn- 
siunii InspsLOi6sls ss mv6i^ie8.

^nsliLs snmvnisL 3 lsnsi^nii 6s -f'QL.L sd^inuls în ssLNl Isn- 
sinnilon 6s nsvsninjs sinuLOi6sl6 (v.^ig..4,3) svi6sn^isLL un 
evsvisisnl 6s 6isionsiun6 wsi mis 6ssîl în csLul snlsi'iOi' su ses. 
4^», Zi Zvoniși 6s snâinul 7 Zi msi slss eu sole mull msi miei 
(v.snsxs îl).
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6 .6. Leonomis 6s snsn^is

Vin evmpsnsjis 6inlns no^imurils nssl Zi es! pnopns es nnms- 
Ns s mväsILnii mslsmslieo, 6^6einsin in psnsZnsi'ul 6-4, 66 posis 
svslns Seonomis äs 6N6N^is NSOli^sdilL pnin implsmsnisnss enndslvn 
66 N6^lsN6 PNOPNL6 ^2^^.

kt66ne6N63 pisn6sniloi' selivs in in6us 36 6sl6nmin8 en nels- 
jis

kg^ - ^(Ig " ^d,64 KU. (6.45)

5îs6ne6N6s pisn66nilen selivs in in^LZnnsnss 66 6xeils^i6:

" 6Z,I6 ' (6.46)

Ks6ne6ni sl6 x>isn6sni1vn 66 pnisns in 60V:

I- - l'-
-'s; - » > "-">

^n

in esos NSPN6 2ini8 pis^snils N0min2l6 in oov, I« 0NN6N-
inl nvminsl sl se63lnis 1^-2600

N^nesni sl6 pi6n66i'il0n 6s pnisns in N66i»ssonul esns slim- 
i6s2ä infLZnnsr>66 6s sxeiisjis:

1^ - l'^
° >ö.<8>

-^Ln

in 6SN6 slnt, pi6N66NÜ6 nominsls in N66N6SOI?, 1s
^6mijin6 cL pnin s6ne6N6s mOionuini 1s i'seiOn 6s poi6N6 

uniisn 36 ssi^unZ nn L'seior' 6s 0,6^ psninu snsnZis sdsvndüL 6in nsjss 
66 eLins 00V ^10^, ss 6vs1u6s23 n66nesni sis pi6n6sni1on so^ivs in 
mi.11o,jooio 66 6oml'Osi.?/)!'« 51 sDuisr ii N65»(!^ivs en nsls^is:

^6^ (ss^s- ^V,(6.49)

in esns ?o -0,00?^ 1cV//)cvsn ns^ns^iniS pi6n6sniis spsei^ies in 0On6sn- 
LsiOsnsIs 6s fon^L;

8^ - ^86O IcV^ - ineLnesnss msZinii;

oo^ 0,82 - fseiennl 6s pnisns sl msZinii.
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nsäoosniion svsiosis esis k^-21?,69 IcV/, Is esns ss posis 
spiios noion^inss Is vsiosnss IcV/, äsi i^iinä nsäoosniis Is pisn-
äsniis In linii. Oso8 äonsis äs oiiii2sns snosiL s onsi moni esis 
i^-^OOO il, seonomis snosiZ äs snsnZis ss ci^nss^L Is

^ssn - ^s-^sn " 660.000 ' (6.90)

psninu o sinZons mosns.
0 ssnis cis siis sessis soonomios p02iiivs sini osie äsionsis 

nsäoosniion imponisnis sis oonsnjiion. vinins sossiss ss msn^ions62L: 
- nsäoesnss mi^iososion äs oompsnssns s poienii nsseiivs;
- nsäoesnss mi^iosesion äs ^iiinsns s snmonieiion ininoäoss 

in nsjss;
- nsäoesnss nomLnoioi äs eomponsnis äs poisns Zi si§onsnjs 

^O2idiis oiinsnspiäs soosss äin 02; '
- ensZisnss iimpoioi äs äisponidiiiisis pnin nsäoosnss nom8- 

noioi ininsnopsniion äin moiivs isknios.
I>s sossiss ss msi säso§3 Zi siiminsnss siios^iiion äs impo- 

sidiliisis s ponninii monii, Is sosäsni imponisnis sis isnsionii nstzs- 
Isi, äsionsis siii onsi isnsioni äs ns^ss msi nsäoss, oii Zi oLäeniion 
äs isnsions msni is sopnsoonsntzii äs ponnins.

00NLI.U2II

Lioäioi i5one jiononii soiismsi oioioeonvonion-moion sinenon 
äs2voiisi in ioensns, s onmLnii spnoi'onäsnss onon sspsoie insoi5ieisni 
eonosooiS) äsn ioi msi neesssns <in pnsoiies oüii28nii onon ssii'sl äs 
sisisms. ?ninoipsisl6 oonoio2Ü esns ss ässpninä Zi psnspsoiivsis esns 
poi i'i eoni-onsis psnino osnesiLniis äs viiion ss pn^s2ini8 in eoniinusne.

i. /^oiionsnss 1V!3 pnin sunss äs ^nsovsn^8 vsnisdii8 soopsnk 0 
^sm8 isn§8 äs spiios^ii inäosinisis, äii'snsn^isis pnin poisns, viiS2Ü 
äs nois^is, ^sm8 äs ns§isns s viis2si, äinsmieL Zi pnsoi2is.

2. Lvoio^is 0OM6N2Ü sisismeion 00V-^L ssis spns oiiii2snss 
MisnopNOoSSOQ'NSiON, PSnmi jinäo-L6 ssi^si impismsnisnss oZosnL s sIZv- 
niimiion äs ns§1s^ äinsmio«^. sisdons^i ps ds2s isonisi ^s2Oniion spsjisii. 

^oäois^is äs smpiiioäins nspns2ini-8 ds2s msioäsion äs oon- 
vsniins s snsnZisi äs o.s., ^is e8 sossies i'oiossso oomoi^^.is nsionsiZ, 
i'is oss L'on^siZ. ?oiosinä on spsnsis^' msismsiio säsovsi, ss posis sion^s 
äs is sxpnssiiis isnsioniion äs ininsns äinsei 1s ^onms äs ssnis i'oonisn 
s isnsioniion äs isZins.

BUPT



- 1)0 -

4. ^ecsnismul moâulstisi 66 sm.plituâins srs o splicsbilits- 
te lsr§s in âomeniul mutstosrslor, permitinâ trstsrss mstemsticL s 
principiilor* convorbirii energiei, in locul celei spelinâ numsi ls 
repre^entLri Zrsfiee, Zi obtineres unor expresii temporsle 3 unâelor 
âe tensiune.

9. On§biurile âe conânc^ie sie tiristosrelor âin circuitele 
âe fortL sie L0V pre^intL pentru vslori csrscteristiee pe âursts unei 
psriosâe s tensiunii âe ieZire. Orele âintre scestes pot stin§e vs- 
lori âe peste âouL ori msi msri âecit eslslslte, eonâueinâ ls o 
solicitsre mLritL s tiristosrelor respective.

6. Os treceres âe ls msZins sinerânL reslL ls ees ecbivs- 
lentL, âin teoris celor âou8 sxs, osie cit ss poste âe ^uâieiossL 
conâitis âs conservsre s numLrului totsl âe spire âin inâusul ms- 
Zinii Zi sstfel sL rezulte ecustü ^enersle âe trsnsformsrs s cu­
rentilor, fluxurilor ms^nstice Zi tensiunilor electrice.

7»L1sborsres moâelului fs2orisl complet sl msZinii sincrone 
este .iusüficstL prin interpretsres infLZurLrilor âs exeitstis Zi 
smorti^sre e.s infLZurLri âistincte pe inâuctorul msZinii. ^cest mo- 
âel puns in eviâentZ unuii termeni esrs âspinâ âs vslorile msâii sle 
psrsmetrilor msZinii Zi sltzii csre âspinâ âe ssimstris psrsmetrilor 
msZinii âups cele âouL sxs. '

6. ivioâeiul fs^orisl complet sl msZinii sincrone Zenersli- 
26S28 moâslsle fsLorisle sle msZinilor âe curent sltsrnstiv.

9. kîe^olvsres numerieL s sistemului âe seus^ü âifsrsntisle 
s msZinii sinerone este inâepenâsntL âe forms ss âe sxprimsre, in 
rsport eu fluxurile ms^neties ssu in rsport eu eurentii. OOisr âseL 
fluxurile ms^neties prs^intL vsris^ii msi lente, ^PsZii âe intsZrsre 
sint limits^i âe srosrss âe ints^rsrs, esrs este proportivnslL eu 
coefieienjii Seus^iilor, msi msri in seesstL t^ormL. LxprimstL in 
rsport eu eurenjii, eeustüls prsrintL eosfieienji msi miei, âsr 
ps.Zii âe integrere nu pot f^ m^riji psntru-es se pisrâ vsristzii sem- 
nifiestivs sle curentilor. ,

10. 3istemu1 âe seustü ,sle msZinii sinerone poste fi or§s- 
niLst ps trei subsisteme âe seustü, plus eeustis miZeLrii. Unul 
âintre subsisteme este eu mörimi preponâerent âupâ sxs â, sl âoiles- 
âup8 sxs Z - Zi eel âe sl treiles este sl mLrimilor omopolsre. 
Leustiüs subsistemelor „â", „Z" Zi eeustis miZeLrii su unele mL- 

r rimi comune, csre constituie le^Lturi incrueiZsts intre sistemele 
âs mLrimi âupL sxele â Zi Z.
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11. 3i2ds1s1swi2l 66128^i11017 612 mLnimils VMOpolsNS 36 P0s1s 

17S20lvs inl0l6S812N8 1n66psn6sn1 6s 66161^116 66128^11 ZI s6mil6 S0ll2^1i 

sn3li1l6s ^snsi'Qls.

1^. 3i2ds1s1smsl6 äs 66i23jii „6" ZI „Z" SS ns2Olv8 impnsi2n8 In 

682121 176Z1mi217ll027 611 vilS28 âs NOlS^is 60ns1sn18, isn 66123^18 mlZsLnii 

63ls äs vsnifissns P6n1ni2 6821227i1s v1l62si 6s NOls^is 61lsni1s 6s 26170.

1) . In NSZImi2Ni Is 1N3N2110172 1 , 68NS6l617l28l6 pnin vsnis^i8 

v1l62s1 6e NOlstzis, subsislsmsls „6" Zi „Z" Zi 6612sjis miZsLnii 1*017- 

W6328 12N sislsm uni 6 6s 66128^ii Zi SS N6 20lvL imp17612n8.

14. Hs§imi2l 1n3N2i1onii2 ls 6i2plsi763 in-ILZnnOnii 6s 6X6i1stzis 

8 ^3 psnmils 0 1ns1sns 8N8Ü Ü68' 60Mpl6 12 , 1l1ilQ 3Ü1 psninu 6s1si7mi- 

N3NS3 12N017 PSN3MSln1 3i lVI3 pnin 3N3Ü28 Ossi l0§N3MS Ion 60N6SP12N231O8176 ) 

6i1 Zi Is slsdilinss vslonilon inijisls sie 621*si7ll6loi7 mLnimi Penino 

poi'ninss PNOPnil2-2i38 .

l9 - 0n§8Ni§I'3M3 PNOZNSllMlui „00V" P6N1O12 M06s1sN68 0S1736l6Nis- 

Ü6Ü inlnsns-isZins 3 oov POSiS s1s 18 d82s implsmsnILnii'sssslsis 

PS 12N sislsm 6s 60M3N68 6U mi6N0p17N6SSOI", inlo6uin6u-ss 6ls6lnoni68 

pnin 63dl8N6 612 sls6ln0ni63 PN0ZN3M318. <

16. vifsnilsls 60n6itz11 6166117166 Zi M66sni66, PS 68N6 Insdnis 

s8 16 sslis^sss sislsmnl 6s 36^1on8ns 612 1^'3) pol 11 in1no6ns6 62NS61 

in sislsmnl 6s 66128^11, P6N1N12 3 36 sd^ins mooslnl ms1smsli6 sl 176Z1- 

W12ll2i 6s 1NN6tzi0N3I»S 60N6SP12N281017. I^UM817Ul M3xim 6s 60n6i^ii S68I8176 

68176 P01 ^i' imp12S6 ss1s 1ns i . ^O66lsl6 M8lSM8li66 0d^innl6 812 68 SOll2- 

jii Isnsinnils i6s3ls 66 8ÜMSN13176 8 m3.

17. ?nin 6UP17in6617S3 NNO17 60n6i^ii 6l66lni66 3812 IH668Ni66, 

6il7S6l In mo6slsls M3lsi7i8li66 sls 3lsl6M6lOl7 62 ss^ionsns, SOln^iil6 

SS od^in ^is snd ilonmZ 8N3li1i68) lis pnin1i7-o in1s§i78i76 nnmsnisä 

6il766l2, sIiminin6n-36 1ss12i7il6 6s 60n6i^ii Zi sislnnils 6s 17SV6nil76 

6in P170§N8NIS.

18. N06slnl M8l6M3li6 sl SOjiON^nii 612 M6N^iN617S8 1*32017121121 

sps^isl sl 612N6NlnIn1 6in in6us 2N 3X6 Z psnmils llonmillsnss 60n6i^1s1 

ssupl'8 vsloi'ii 61216NI12I11I 6in 1n6i23 P6N1N12 63 Isnsinnss Z1 IInxnI 

6in 1n6us sL ^1s minim6.

19. sîs^imnl 6s ^nn^ionQNs sl M0I01712I12I S2N617ON, 612 msnjinsnss 

I3201712ll2i sps^isl 3l 612nsn1l2lu1 6in 1n6ns in 3X8 Z) N12 ss1s SV8Nls^'0S 

6in P12N61 6s VS6S17S 6N617§6110, 68l0I'ilL I36101712112I 6s pulens 17S6l2S Z1 

8 slsdsi iN62n6Ll7l POSidilS 6in P12N61 6s VS6S17S 8 612pll2ll2l ls SNdOl'S.

^?0. lVlO6sll2l M816M8116 sl 176^ 1lN12ll21 6U Ill2X 123^06116 6vns1sn1 

in 1n6i23 P12NS sin^nn in sv16sn^L 60n6l^i8 6s 612176N1 minim in 1n6l2S) 

66SS 0S 6O17SSP12N6s Il2N6 10nöni 1 MSZinii 1s 1*,S61017 6s P121S176 12nil817.

^1^ 8s§1mi2l 6s 1*12N6 ^.1ON8176 Is II12X M3ZN6116 60ns1sn1 Zi 1*861017 

6s pnlsns 12NilS17 sl 1^3 inslsn 6s ls MOnils 6s 6imsn1 ss1s 66S6nis pnin 

nsls^ii snslHiss, 63I017II8 -f*sp1i2li2l 68 lipssZIs in^LZunsnss 6s
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SM0NÜ2^NS. Oundsls 6s ns^l^^s i^(i^) Zi cx(i^) poi insnspuss 
In seiisivsls 6s ns^Isns, eon6neLn6 Is ns6uesn6s sndsisn^isIZ s ennsn- 
^ilon Ln moion, Ln eon6i^iils I'nne ^ionünii Is sesIsZi eupln msesnie 
ns2isisni.

22. Onndsls 6s ns^ls^s pnopuss, Lmpnsnn3 en L'InxnI ms^nsiie 
6in in6us esnseisni2ss28 eomplsi ne^imnl Zs i'unejionsns Is 5Iux 
eonsi^ni Zi i^eion äs pnisns uniisn, svLn6 Ln vs6sns ^spiul e3 Ln 
expnssiils Ion spsn io^i psnsmsinii esnseisnisiiei si sisismnlni äs 
se^ionsns.

25« ^nmonieils äs ennsni eu on6insls 5,?,11,15, inino6uss 
äs sekipsmeniul äs se^ionsns Ln nsj^ss, poi i'i ns6uss pninin-o i*une- 
^ionsns eLi msi spnopisi3 äs Ise ionul äs puisns uniisn,pnin s6ues- 
nss Is i'onms psn^sei sinnLvicZsIL s eonsniului 6s nsi'snin^, pnin 
sIsZsnss nnsi i'onms oonsspnn23io-)ns psninn isnsinnils c^s slimsnisns 
Zi, Ln 0111^3 insisn^3, pnin insislsnss 6s Dilins 6s snmoniei.

24. Hpnoximnnss onndslon isknios pnin polinosms 6s inisn- 
polsns l-sL^^nZs ssis posidilZ, sxpnssiils odtzinnis I'iinä nZon 6s 
inino6us Ln pno^nsms, simpln 6e 6snivsi Zi inis§nsi. ^sio6s insdnis 
Lns3 sisni splio^i3 psninu s odjins polinosmsls csls msi simpls esns 
spnox1mss23 osl msi dins onnds 6si3, I'Ln^ s sokimds esnsoisnnl vs- 
nisjiilon ns6sis 6s sososis.

25* ?nin implsirlsninnss onndslon 6s ns^Isns pnopuss ss od- 
^in imponisnis seonomii 6s snsn§is, nspns2sniLn6 sinos 660.OOO !LV/il/sn 
psninu 0 sin§un3 mosn3 Zi ssmnii'iesiivs svsnis^'s is^nies: posidilîis- 
iss ponninii Is se36sni sls isnsinnii ns^slsi, ns6uesn6s nnm3nnlni 
6s eomponsnis 6s pnisns Zi si§unsn^s nlinsnspi6s seesss 6in N2, 
ns6nesn68 nsesssnnlni 6s mi^Ioses 6s eompsnssns-L'ilinsns.
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76. lolclsvn, I.I. Inlnolx»^- xostnosnIZn slslsm npnsvIsnIHs ododoosnno^j 
moolnno^j x>6N6IN6NN0M tolcn. In ^.vloinnllslnovsnn^ slslclno- 
xnlvoä, Lloslcvs, ^nsn^IZn, I96o, x>i)* 28o-284*

79* I^lnlclc^, I^sxnsssnlntlon ol ostunsä snllsnl-pols sznioknö-
N0U3 MQoIiIns dzs Q single MSMS112ntIon 0NNV6. In LIsotnIo 
Llooklnos nnd I^lso-bnomsolinnlos , Vol.7, no.9, ssxl.-ool.1962 , 
I)x*)69-)76.

60. Ivlslsn, V. LonsIäsnnhII nsnpns sunsslon slntlos âs Hossâ Insovsntzn 
on oonvsnsls älnsolL. 1^ ZnlsIInuI 663.8 I.I.0.-I7., ool. 
1976.

61. ^Qlsn, V. I.lodnl8tzla äs ompllludlns In oonvsnolQ 6N6N§IsI 18 ololo- 
oonvsnlosns. In LnIsIInnI oslsi' ds 8 II-8 Lonlsnlntzs ds 

Llsotnotslinlo^ yl Lnsn^stlo^, IIMI908N8, 1962.

82» Il8Nd, N.I. Oontnol Inv/3 ol slsolnlo msoklnss. In Odntnol In xo- 
v/sn slsotnonlos 8n'd slsolnlonl dnlvss, Inspnlnls ol Iks 
)nd 1^0 Z^mxoslnm, I8U38NN6, sspl.196), x>i)*))-4o.
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8) . Ilster, 0.Z. lorsionsl Vikrstion Iroklems snâ ^.nsl^sis oi Oement 
Industr^ Drives. In IML Irsns. on Ind. ^ppl., vvl.1^-17, 
Do.l, IsiV^6kr.I96I, xp.81-89.

64o t'e^er, z.s. ^e moteur s^nokrone s oonvsrtisseur äs ooursnt 
utilise eomme Systems d^entrsinement 3 vitssse vsriskle. 
In ^evue Drown Dovedi, nr.4/^, 196^.

89. I.le^er, ^.. zi Doker, II. Oompsrison oi messurements ketween oonver- 
ter-ied snd §rid-ied s^nokronous Motors. In Dr-ooeedinSs oi 
Int.ooni. on DleotriosI llsokines, Isussnne, sept.1984, Dsrt 

?P*7^6-76o.

86. ^ikalQoke, 1.1. Iniluents ssturshiei ssuprs psrsmetrilor de re^im 
ststzionsr Ql mssinii sinorone. In Lner^Stios - supliment, 
snul IX, voI°I-2 1984, px>-I^2-I^9.

87. I.Iru§owsk^, II. DQrQmeterdestimmune iür L^nokronmssokinen sus oks- 
rskteristisoken Detrieksdsten und - Kennlinien. In Llektrie 
nroZ4(196o), II.xpo69-72.

88. Ilsunin, D. Ike Osloulstion oi vsmper Ourrents in L^okronous ^s- 
okine st villerent Ourrent V/sve I'orms. In Oontrol in power 
sleetronioL sncl eleetriosl ârives, ?rex>rints oi tke Zrä 
1^0 L^mposinm, Isussnne, sex)t.1963, .)99-4o6.

89. leneäer, r^i Luoksnek, V. Ltstio ?rec;u6no^ Oksn^ers ior DrivinZ 
snä I^unin§ Ux IIi§k-?ov7er Z^nokronons Llsokines. In Zrov/n 
Doveri ^eviev/, eei)t.196o, Vol.67, p?.^^4-929.

9o. Ilnnkett, ^.. ?i lurndull, I'.O. losâ-Oommutsteâ Inverter/3)N2Okrö­
nens I.Iotor Drive V/itkout s Lksit Position Lenser. In Irsns; 
on Inänstr^ ^x>pl., Vel.1^-19, Ho.l, Isn/iekr.1979.

91. loxovioi, D., Losresnu, I. .zi Lersoin, D. Oomsnäs. in ireoven^s s 
moton7'c,or iniere de se îl tinn i^e si e.'îrneiOsrelor podurilor 
rulQnteo In Dul.zt.sl OonI.Hs^.de eleotrotekn. zi eleotro- 
ener^., vol.6, limizosrs, sei)t.I98^.

92. lîlsâo, r.<I. LagLlläs oonti-ol ststs varlsdle Lssädsok mstlroä sp- 

plloâ io a ozsnokronouo moior. In 6onirol In powsn slsoiro- 
nlo5! nnü slsoirioal ânIve-L, Ii-oxi-Inin ol i!is IKInä I?LO 
SMpooluin, I-auonnns, 8sx>i.I98Z, pp.III-II7.
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9) . Xoâ27iM62, 1. NSW oontnol tsoxniqus lor* ^.0-^.0 OONV6 27ts 278 . 
In Oont27ol In Power* eleot27onios onâ 6leot27iool âr*iv68, 
Inepnints ol lire IXir*â IL^O Z^mposium, lousonne, oept. 
1963, pp.^o3-^o6.

94* 8oott, ^..1. -§i Volentine, X.v. Ior*§e 0r*inâin§ IlilI vniveo Upâote. 
In IWL INQNo. on Inâustr*^ ^.ppliootions, voI.I^.-I6, II0.6, 
Ilov/veo.196^, pp.736-744.

99. 3X!mer*, V.V/. ^i loooviâes, 1.1. ^.n Impnoveâ l27i^§er*in§ I.IetXoâ 
lor* o Xi^X-Iower* O^olooonve27ter*-Inâuo1:ion I.Iotor* vr*ive. 
In im Ir*ons.on Inâ.^ppl., voI.I^.-I3, no.3, sept./oot. 
1979, pp.472-481.

96. 3i1co, 2.x. ^i Xunkolov, I.I. Ispol^2ovonie line^noM sinXr*onno§o 
âviMteIZo v v^soIco3Xo27ostnom no^emnon innnopor-ds. In 
Le^XontoXtn^e 8leXt27ioesXie mo8in^, Xi§o, 2inotne, 1979, 
v^p. 16, pp.3-Io.

97. 3Is2onovQXiH, O.V., y.Qo Iir*i3to27N^Z ZleXtnopnivod p627emenno§o 
toXo 3 p276oX27O2OVOteI^OMi Lostot^- 3 nepo 3 276 â3 tvenno 
SV^02^Zu. In /.Vtomoti2i27ovonn^-Z 8leXt27op27ivo Ü V P27OM^3- 
lennostl, I'los^vâ, Uner^l^tr, 1974.

98^ 8Ionlm, 11.^. LininCen, 1.1. 8-beQä^-3tsie ?27ooes868 ln O^-oIo- 
oonvei'^er's - II. I^ow-Xr^queno^ O^oIooonver'ter'So 
In ILW I27QN8.ON Inäus1:27i!.Ql Ll6otr*onios Qnâ 6ont2?ol In- 
strn-Entutlon, I.l3^ 1961, VoI.II20I-^8, Xn«>2, pp.131-136.

99. 3onoäo, I.» ?.3o Our*r*en-d 262?o point âsleollon ln nonolr*oulntin§ 
e^olooonver'-ber' deseä on äznismio 0X22700-ber*i8-blos ol lX^/- 
27islo27-äloäe senies 02.270122.1:. In Oont27ol in power* 6leot27o- 
ni08 onâ 6l60l27i02l ânives, I276p27inl8 ol tXe IXi27â 1X^.0 
6^mposium, lousonne, 36p1:.I963, pp.I93-2o^.

loo. 3^011^^0 27, II. ^.n1:2?i0Xs 0^/0 tom irnâ o Io Xt 270 ni o 0X0 Xo^oIoin27ioXtnn§ 
âer* §6t2?i6XeIo86N RoXr*müXl6. In Lr*own Lover*! LlitteilunCen 
I97o, V.37, N27.3.

lol. 3n§i^omo, I., s.n. !l628U276M6Nt ol 3)N2OX27ONOU8 IlooXine Io27OM6t6278 
Inäer* Oper*otin§ Oonâition. In ILLL Inons, on lower* Lpp. 
onâ 3vst., voI.L^.3-IoI, no.4, ^pr*!I'I96^, pp.693-9o4.

Io2. loâoXumo, 3. yi lomuno, I'. Our*27ent Xesponse 3imulotion in 3ix- 
LXoss onâ Iwelve-IXose O^olooonventens. In Ir*ons.on Inâ. 
^ppl., voi.1^-13, N27.4, 1uI^/^uL.I979, pp.411-419.
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Io9» lor^ns, Ii., 9.3. Is motour o^-nolirono 3 o^olooonvortiosour. 
In Xov. Drov^n Dovori, nr.4/3-62, pp.122-1)2.

Io4° Iliir^, <7.1,1., 9.3. 3implilioâ Ilodol ol tko Multiplo ^.rm3turo, 
lol^plinoo 3oll-0ontrollod 3^notlronouo Ilsollino. In Iro- 
printO ol tXo )rd 1^0 3^posium, I,3U33NN6, sopt.I96)^ 
pp.391-396.

Io3° limpe, V/. 0^'olooonvortors vrivoo lor RoIIIn§ liliis. In ILLL 
Ir3N3.on Inâ.^ppl., Voi.1^-18, Ho.4, <7u1^-^.u§.1962, pp. 

4oo-4o4.

Io6. Iso, 3.X. 3nd I3N§, X.H. Improvomonts In ^ioroprooossor-'Qontrol- 
l6â Irino (^oiooonvortors. In Ireprints ol tko )râ 1^0 
Z^mpo^ium, IsuoQNno, sept.196), pp.437-444.

1o7» Vo§3ti, ^.. snâ Viii3t3, 1^. Lrusklsss 3^3tom lor Position Oon- 
troi. In Iroprinto ol tlio Zrâ I?^0 3^/mposium, Innonnns, 
36xt.I93), x>x.4o7-4I4.

I08. Vnn Hnlso, <7., 9.n. oimxlilioâ Qnnl^sio'ol ânmpsr losoon nnâ 
iorciuo ripxlo ol llio oonvorlor-lsâ, mnliiplo nrmQtnre 
xol^plisos sA-notironons MQokino. In ^roo66âin§3 ol Int.Oonl. 
on Lloolriionl liaollinoo, Isnosnno, 06p-d.I984, înr-b 2, x>x>. 
773-776.

Io9o Vo^n^or, ^..I.I., 9.3. 0 vo2mo2nooi^3lr roMliruomoM oloXtroprivoân 
3 sinlironn^m clviMtoIom. In X'Ie^trioos-bvo, nr.9, 1971«

IIo. VonXolnrnmnn, X. 9! Xsmos^vnmi, IZ. Ik^riolor oonvorler-loâ 
oXronons motor ârivo. In LI.^ooIi. onâ Xlootromoo^nnios, 
voi.6, nr.9, ospt.-oot.1961.

III. Vnnlilconon, V. 7». o^olooonvortor-loâ s^nolironono motor drivo Iinvin^ 
isolQtoä Output 1)113363. In ^rooooâinSS ol Int.Oonl.on 
XlootrionI IInoliinoL, Inusonno, 36pt.I984, port II, pp.777- 
78o.

112. V/orron, 7.. 3^nokronouo mooXino v/itX 2 t^roo-pkaoo ninâin^o, spnti- 
oll^- âiopluood d^- ZvO ol. Oommutution roootonoo unâ moâol 

lor oonvorter-porlormnnoo oimulntion. In Irooeodin^o ol 
Int.Oonl.on Hlootrioul I.looliinoo, Inuonnno, oopt.1964, 
purt II, pp.761-784.
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II)o kskOMSNâQOiî VII V36SoHU2NoH I^onIor'onoII x>0 nvbomn-
ll^Irovonnomu olo^lr'oxrr'Ivoâu. In ^.v-bomotl^I^ovonn^^ 
Qlelitr'O^i'^oä, I.'O3lcv3, lUnsi'Cl^n, I96o, px»969-996.

L^ovolo

II4o I'lalQi', V. I'i'OOoäou .0.1 älBx)03ltiv ololoeonvoi'toi'. IZ2?6V6t R.Z.ir. 
n^.69962.

119. IIÄ2.6I', Vo §1 OllinlOQNU, 1^. vl81)O3itiV psntl^l 00MQN(l2 OlolOQON- 
VQI'toI'uIuI In LZQllSMN ON PUNOo M6(1lQN. Vl^VQ u 1^.3.!^. N2?. 
8o6l2 0
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äMXä

vesQompunsres in 3snl6 vounäsi* s smpll-buâinîl nsl3l:îv6 
ou vsi»i3^1e nsv-bsn^uI^S

vxpneeln snsIliiQQ 3 V3nî3^îs1 3inpI11:uâin11 nsl3l:âv6 âupâ 
^OIM3 1:n63p1:n unil^nä Q0N32.ä6N3l:L (v.^ÎA.^.4) 631:6

0,

-
-° !

I,

pen-bnu (^1)^

pen^nu î L '
(^1.1)

IN 63N6 ^0 631:6 p6N1O8ä3 L'unetzlsl ä6 msäule^äs;
- In1:iN2l.6I'63 36MN8luIuä 3inpl11:uââns IN N3PON1: QU 32.8- 

tsmul âs nel'enlntzâ 3l63-,
^0 - äun8l:8 36mn3lulu1 1;n63p1:2 un1-d3nâ 2?6p2?6 26n1:inâ 3mnl2.1:u- 

âins8 N6l8l:ivâ;
k - 0^1,- un NUM32? N8l:U2?8l.

3s PN0Q66632N l3 Q â62VoI1:s2?6 VOUNÎ62? âs ^ONI7I3

W

(3 QO3N ^t-»-d^3inn ^1:), (^1.2)^^^n QN Q'O N-1

IN Q3N6 c^) -- 681:6 PUI33-HÎ3 ^UN6hi6l â6 moâule^le, 182? ^0,6^ î§1
Q

3in1: QQQ^lQientzll. 36nie1 V0U272.62?.
^pliQlnâ N6l8iHl6 âs Q3lQUl QUNQ3QU1:6 îIÎ -tzlninâ 368M3 âs NO-

1:3-tzâ3 X- (^0^' b6 vd-tzlne:

/ k(x)âx--^-
c> II / 77

0
âx Ip ^Q

277
3 -- -^- / ^(x)QO8NX-âX-- / O08(nx)âx--â3ln(nx) 

N
0

" oosln^dcro^-r^ -»- sin (^1.4)

1
1 / 5)1°-- -^- / k(x)n1n NX âx-- — sin^nUock-ro^^ -^2) sin -2-2 

0
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Inio-O Dr'lmL kormâ, äs2volisi>ss ^ourisr OLuisis ssis

-«- ^/cos^c^  ̂ )^ oosn^i-^

° ° n-I ° l

-> (LI.6)
-»- )^ sln nx> ,

Ln osrs, l'LOINä I'SS'bl'INZSI'SS posldll^ gs SAUNAS Is L'oilTIS

î ä(^2^)°°s^(i- -^L ^1.7)
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EX» 2

88008LML 0I888X

psnlrru s1:uâlul rsZImuIuI îrsn^i^oi'lu îs suplsrss înlstzui'âi'il âs 
sxoI1;s^Is g N3 ou TnIäZursrs âs smor^l^srs, Is H -O inlstzursrss 

inâusulul âssoklsâ

0: 2^v;05L "^W" 8
1: 881 "10",X,"18",82,"VX",81,"I8I.308",84;03S "008?" 8
2: (7-*0)-i-28->X;1Xx »VL18 I818.";8!>^1 781-1' II.);1X? v,X,82,8I,84,860 

871 8
): O^L 8
4: L ;O-^8(7-,-^); 8711 "VLI>. 171111^88" , 8( 0-»-L ); IN? ^-8 8
9: 1->8Z;â "851 3V",8)O,"I8",8)1,"IV",8Z2"VV",846;8)0-^829;032 

"1X8" 8
6: 380 2;.9-^86;2->8);033 IS 8
7: 8I/2-«-X-»X;I- V.9-»86;I-> 8);038 19 8
8: I*V.9->86;038 19 8
9: 8I/2-i-X-^X;080 2;I/6-^86;2-> 8);038 19 8
10: 18 89/84;89-»-I-*89;-(87889-'-88088)/869^829;010 19 8
11: 8-^0;038 "OLVO" 8
12: 8N1 781,1? 1I.);1X8 X,88,89,8)0,8)1,8)2,846 8
I): 81-1 X,8)I I
14: 1-^89 8
19: 18 82>X;01?0 6 8
16: V38 "MOV X 8IM8?" 8
17: 518 8
18: 2->82;MI1 "VX" ,81,"181.308" ,84;010 6 8
I9:O3V "8" 8
20: ((8^0)-»-S->L-»87)->-S^X 8
21: 8K81-» 8L;I8 22>L-8;010 -i-O 8
22: 8
2): 80-»-86887-868)8X->80 8
24: 8X-Z868)8^286lî878I,0 2^87 8
29: (((^8l->^)-^7-^0)88^87)-»-8-»X;I8 ^LS;010 2) 8
26: 881 8
27: "8" 8
28: 860-»-(88-87989)/87I869-^8I0 8
29: (89-88IW)/872869->8II 8
)0: 881 8
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II: "00M"';90->k69;.I-»678;I-678-»679;.02-*680;I-680-*68I I-
Z2: 678680-678-880-^669; MI "M" ,660,"18" ,671 I-
IZ: 66067I-»66Z;67I/4-»672;672/1.19^679 I-
Z4: 6M I
ZI: "0^1,0" ;-(67869-»-68068)/669^6Z0;(67969-68)/669^6ZI r
Z6: (63I68-69)/869-^6Z2;(6S9-6Z0)/6I-»646 I
Z7: 681 I
Z8: "^x>. .M "W2VI,1LI8''X.6ZI I
Z9: 8M " 1 631 8 631 v 631 3V" ;1XI> ;316 6
40: 6k,î1 "IV IV
41: IM 7IM I1.Z;I7? X,W,k9,I^Z0,IîZI,IîZ2,ir46 I
42: WI I
4Z: "LXL";30I 0,1000,0.LZ0,0,100,9 I
44: WI I-
49: MV I

6296
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4MX4 3

8806841,108 00V (88)

psnîru moâslsrss osr^o^srlsIilOlI In^rsrs-lsZIrs s 00V dstsiTlllnsrsS 
oomponsn^slor ori: o§c> risis sis sisismuiul âs îsnslusl âs IsZIrs.

0:Li-ir "iQ",4,"N2",8,"i'0",x,"i'8",82,"v'r" ,81,"O1",89,"81",84,"V",89^
1:M1 "82",86'j48",87,"8I2",88,''M1'4",89;638 "1X8"^
2:188 2-.688 "4M"^
9:O-s-2I-
4:1i-2-»2;I8 4-22i-1;086 O;61O'i-9^ '
9:18 4>22i-1;6?O -1 >-
6:0 ^2l-
7:1i-2^-2;I8 4-22;386 0;0?0 1-2)-
8:18 4>22;61'0 -1^
9:"I";881 4;586 2;386 9;658 "OOM"^

10:688 "01X-"s-
11:0->X)
12:Xi-1-*X;8(9-i-8(9i-44i-8i-X)) ^8(9i-44i-28i-X);E X-8^ '
19:086 Z; 18 81,6 0-1; 886 2)-
14:086 2;688 "OOM"^
19:638 "V1IO'I-
l6:0^Xl-
17:1^-»X;8(9-i-kr(9->-44-i-98^)) -»8(9-i-44-<-48-i-X) 7-8^-
18:0-^X>-
19:1->-7-» X; 005 (2-ttk6X-87-2^(X-1 )/8) 8( 9->-44-<-52-'-^)^
20:18 8(9-»-44^Z8-i-X)>0;8(9-^44-i-28->-X)-^8(9-^44-i-68-<-X);610
21:18 8(9-^44-i-98-»-X)-0;0->8(9-»-4L->-68-,-X);6I0 -i-2s-
22:8( 9-1-44^-48-i-X) 8( 9->-4L-i-68-<-X)I-
29:18 8>X -.610 -4>-
24:881 X,8(9^44^-68-1-1)^
29:10-1-44-1-78 8191; 0 88191 -> 8(8191-1-1) 8( 8191-1-2 )j-
26:0^-78
27-1-i-X-->X;28(9-^44-i-68-i-X)003 (89-(V-1)2-n'/8)/8-i-88191-^ 881911-
28: 8( 8191-1-1 )-28( 9-i-44-l-68-l-X)5I8 ( 89-(X-1( 2-n/8)/3 -> 8( 8191-1-1)
29:8( 9-i-44-i-68-i-X)/8-i-8(8191-i-2) -> 8(8191-1-2)l-
90:18 8>X;61'0 -9^-
91:91-441-68-1-1 ^2 ;8N? 78X0 7.4;1'X? X,82,8( 2i-1) ,8( 2i-2) ,8( 21-9) ,8( 21-4), 

8(21-9)1-
92:81i-X-*X;I8 X<82;61'0 "I"1-
99:V3? ''«008 1 81848?",-
94:3181-
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95:1? 2--0;610 2>-
96:1? 2>K2;2-^?2;O10 "I"s-
97:010 -4>-
98:"00M»;0-»0s-
99:1-»-0^0;2is?4X-.-(1-?I,c! 2 )ls/4-( 0-1)211/4 --?(9-»-4-i-0)^
40:310 ?(9i-4-i.O)->0(9-^241-0);-003 kî(91-4-1-6) 9-^-3L-^-6)l^
41:II' 4>0;010 -2 s-
42:1-»Xs-
49:"6";(-1)1?16905003 (21sO6X-O7-2H(X-1)/L) ^O(9l-44i-X)s-
44:0--O?
45: "4" ; 1i-0 -^-0; 1i-0 ->2; I? 2>4; 2-4 -> 2>-
46:1? ?(9i-24i-O)>O;I? Iî(9i-24i-2)-0;c;i0 «2"s-
47:610 "4">-
4S:"L" ;(Iî(9->-44i-X)-kî(9-»-94-^6))(Iî(9i-44i-X)-Iî(9i-94i-2)) ->O150l-
49:1? ?150>0;O1O "4">-
50:1? O(9i-44i-X)-O(9i-94i-O)-0;c;i0 i-2>-
51:1? O(9i-44i-X)-kî(9i-94i-2)-0;2->0(9i-44i-(9-2?I>0 9)Li-X);O10 i-2>-
52:0->O(9i-44i-(9-21'1-0 9)L^X)s-
55:1? 8>X;1^^X ;610 "O"s-
54 :???!-
55:"O1!<" ;0->6s-
56:11-0 ^6;?.ZO603 (2is?4X-ls?16 2/4-(0-ll2Ä74)->?(9i-0) ;1IM 0-4s-
57:??1s-
5S:"4X6" ;30I, 0, .05,-1.1,1.1;4X8 0,0, .002, .1^??I1s-
59:W1s-
6o:"1Xx" ;1X?''04?4018?I31?I04 IR1K4W-IL3IW 4 OOV's-
61 » f-ii 172 v ?2 4? ?I2" ;1X?>-
62:?1'1 6?X7) 7.2;1X? 4,2,?5,?6,?7,?Ss-
6Z:1X? " "s-
64:17? "M7ä141H"s-
65:?^? " 1 021 022 02Z 00 Oy 00" rlVI's-
^KOIs-
67:?OV^-

0185

BUPT



4
VVOOVLMI. LMOOV (II?)

xentru trssnrss Arniian s tensiunilor âs intrsrs,reisrintzn yi 
sinoroni^srs îs OOV

0: 301, 0,.09,-1.1,1.I;HXV 0,0, .002,.I; VM ;1->0
1: 181 2 I
2: M1 "O1",VI,"1V",V2,"NI",L,"M",8 I
3: O^X I
4: 003 (lOOH X-is/L-l 0-1)2 îl/L)-»?;81,1 X,X I-
9: IV V2-X;8I-^X->X; 0,10 -1 I-
6: IV ^-0;I->-0->0;?M ;010 -I I
7: VIU "?2",N6,"HN",H7,"VI2",W;I^0 I
8: 0->X;IM I
9: .63111 (2iI86X-87-V8-2ls(0-I)/2)->X;?I,1 X,X I-

10: I? Iî2 >X;KI-^X-»X;010 -I I
II: IV 8>0;I-»-0->0;?M ;0I0 -D V
12: ?MI ; 0^7 I
I): 1-1-7,-»7;IV ä-27,-i-I;0V6 0;010 "I" I
14: IV L>27-i-I;610 -I V
19: O->7 V
16: I-i-2->2;IV L-22;3V6 0;010 "I" IV
17: IV L>27;M0 -I I
18: "I";3V0 2;3V0 3;2H1 "V",V9 V
19: 301. 0,.0Z,-I.I,I.I;LM 0,0, .002, .I;2M I
20: I-»0 I
21: 0->X I
22: I00ilX-i-(I-M6 2)is/L-(0-I)2H'/L-»-7,;IV 0<3M 7;-008 7,->X;?I,I X,X;

0.10 ^-2 V
2): IM I-
24: IV H2>X;VI-^X->X;0I0 -2 V
29: IV H>0 ;?M ;I-^0->0;010 -4 V
26: IM ;I->0 1
27: 0-»X I
28: "V" ;(-I)4-VI.6 JIî93III (2M6X-V7-2H'( 0-I)/S)->X;VI.1 X,X I-
29: IV !i2>X;VI-^X-»X;0,10 -I I
ZO: IV S - 0;I-^0->0;?VII ;0I0 -) I-
31: IV VI.0, Z-I;OVO Z;0,10 -9 I
32: VM V Hvi
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4II8X4 5

480846 (88)
psninu âoisrininsnss polinomului 8s§i>3nxs âs sproximsns s unși 
ourds isbslsis (inclusiv nspnsLsnîsnss yi onâonsnss polinomului)

0: V38 "888882.6848164 ?"s-
I: 318)-
2: I? 27V;386 2;610 *2)
9: 686 2)-
4: I? 886 2^6;638 "4X8")-
5: Ml "88.868618",4)-
6: 0->6)
7: 1*6->6;881 "4836138",8(6) ;â8 6-4)-
8: 0-»6)
9: 1*6-> 6; 881 "08008418" ,8(4*6) ;6II58 6-4)-.

IO: 0->6)-
II: 1*6^6; 8(4*6)-*8(24*6) ;6N8 6-4)-
12: 0-»7>-
19: "I";I*7*-7)-
14: 0->6)-
19: 1*0->6;(8(24*7*6)-8(24*7))/(8(7*6)-87)->8(24*7*6);<IIM 6-4-7)-
16: 18 4-I>7;610 "I",-
17: 1-^6)-
18: 178 8(24*6) ;6I18 (1-1-6->6)-4-1-11-
19: 18 816 2-6;616 "6")-
20: 838 "18434 W 6M84 ?")-
21» 318>-
22: 18 2-0;616 "0")-
2Z: 8111 "843 1843488 ?",8,"X IM",Xl-
24; "8" ;I^-7;8(24^-7)->80l-
29: "1" ;I-I-7->7;8(24-1-7)->2;o->6s^
26: I-i-6-»6;(X-26)8-*7.;<N,'!8 6-7-1)-
27: 2-i8N->86;72 4>V;610 "1">-
28: 881 )!,!!0;18 I!4>X; 8-1-X->X;6'I'O "8")-
29: 838 "1843488 8M618 ?")-
IO: 318)-
ZI: 18 2-0;610 -i-Z)
92: I-*6)-
99: 818 86,8(4-i-6),222;881 »-i-";888 ;6LI8 (1*6--6)-4 4-1 )-
94: "O" ;838"O8V08488 ?")-
99: 8181-
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400X4 6
OOOOO^IMI, (OOIIX)

I 0
2 0 4000X1144004 00080100 0810 00II804W 140841100
I 0
4 0IWII8IMI X( ZO)d(ZO),O( 90), 0(Z0),011(90)
5 8040(109,1)11
6 I O0M4I(I9)
7 8040(109,11) (X(I),7(1),1-1,0)
S II 0081441(1009.9)
9 00 2 1-1,11

10 2 <Z(I)-X(I)
II 00 9 1-1,11
12 I1I-I1-I
19 00 9 8-1,111
14 ^s-1-,-8
19 9 q(^)-(O(^)-O(I))/(X(^)-X(I))
16 ',78110(108,4) (<1(1),1-1,11)
17 4 00ML1C ',9(OIO.9,9X))
18 00 Z 1-1,11
19 9 0(I)-0 - <
20 00 8 1-1,11
21 O8(I)-I
22 10(1.00.1) 00 LO 72
29 I2-I-I
24 10(1.00.2) 00 10 71
29 I9-I2-I
26 00 7 L1-I.I9
27 02-1-11
28 KI-K2-7

29 7 08(I<2)-00(8I)-I>8(82).X(I2)
90 71 I>8(I)--I'8(I)'X(I2)
91 72 00 8 I<-I,I
92 8 0(X)-0(ic)-i-?8(X)'0(I)
99 778118(108,10) (0(8),8-1,11)
94 10 008I.141(' ',IO(O8.4,9X))
99 8100
96 01W
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- IS) -

ZK: I? 2-0;0?0 "V>-
97: I->7;§( 24-^1) --§( 94-iI)-.0-»Ol
Z8: I-i-O-»O;O-»§(94-i-O-^I);Ok4? 0-4-1,-
99: 1^§(44-i-1)^
40: "V;1-i-X->X;1^Iî(44^);0->0^
41: 1-^0 ^0;I§ 0<X-2 ;§(44-<-X-0-I)-§(X-I)§(44-,-X-0) Iî(44-i-X-0) ;0I0
42: -§(44^-1)§(X-I)->§(44-1-1)^
49: 0-»0l-
44: 1-i-0^0;§(44-i-0)§(24-i-X)^Iî(94-^0)-»§(94-1-0) O-XI-
45: II' 4>X;01'0 "VI-
46: 0^0^
47: I^-O^O-.IV? §(94»0) 0-4,-
48: I? §1,0 2-0;010 "L"I-
49: 03? "I'§434§§ ?"I-
50: 3I'?>-
51: I? 7,-0-,010 "VI-
52: NI-»XI-
55: I? X-0;N(^1)-»IW;Oro -^Z^- -
54: 0-»0;0-»N0l-
55: 1-1-0->0;§(54-^0)X1-(0-I)-i-M->kî0;â?-O-LI-
56: kl,? X,N0;I§ ^X^-i-X-^XzOlO -ZI- ,
57: "4XV;30I, 0,1.2,0,100;4XL 0,0, .I,I0;?LHI-'
58: W?I-
Z9: "8";NWI-

§277

BUPT



0123456^6^012345576^ "" X5X-11X V4.0 I3:32!II 08111
0123456/600l234567ct^ X5X-11X V4.0 <»<> I^-^s^^-67 IZzZ^ü! 08ÜI
01234557690123^5676^ <ro V4.0 I4-^p^-ü7 I3:32!I1 OXÜI

IV ^02.5 706 14-488-87 1^:27:17 8466 001
KOK). 40X066--')X:xx/6l:l

MLXä /
000 1 XX06X4X 40X066

o 8X0Ü84X 881^01846 87. 04600606 76^510^1608 06
0 41.1X6X7486 6K 808X1864 X0708060I 5IX0X0X
o (0086X7 L74708I0 4X4 0-0)
o IP- 1X76X5174764 0086X7 808X186
o 08- 00X606 X604XI0 8621576X7
o 16- 0086X7 IXI7146 6X0I747I6
o 10- 0086X7 4^OP7I24P6 4X4 0
o IO- 00^6^7 4^()P7I24P6 4X4 0
o P5- P6/I576s^74 87470p
o X80- P64074^7K 60^617001^464
o XO - P64O74^74 0^00064^4
o X8O- P64074s>j74 764^I8V6P8464
6 76 - 00^1874^74 06 7Ikl0 4 6X01747161
o 70 - "-" IIXI648.06 K^OKI. 60KI6I700.
0 70 - " - "" " - " 7P4^5V6P.
o 76l - 00^8741074 ^1604^104
o 06 - 64070P06 06 80404X1 6X0174716
o 00 - " - " 41-10X7124X6
o 06K- 0066» 06 061X640 80-6
6 00K- 0066 06 00X640 80-0
o 00K- 0066 06 00X640 80-0
(- 76 - 71^6 POXl^IX6
6 61-1 - 6X60V6^74 1^0^1^464 06 84X0X74X6
o 6d!2-6X60V6^74 ^0^1^1464 06 461^6^74X6
o Vl1) (X816) - k"60X06 06 6X017.
o Vk2) lX8l0) - 660X06 87470X10 7X4^8V6X846
o Vl3) - VI7624 06 X0747I6 (VI7624)
o 
o

Vt4) - (M66IIO6 06 X0747I6

0002 01^16618 1061 745l7,I00),V(10) ,06X1 tIO) ,64X4(6) ,4(10)
0 0 l) 3 X646 1X^8,16,10,10
0604 OOi^i^O^ 66,680,00,06,061,006,X80, I X , 0680,88,70,01X , 70,76,060 , VX8 , 

^X8 10,88 IO, 16, IV, I 0,00,00,06,08,308,78,48 0 , k^X , 48,7^1, OXX , 048,06k<
o 0I7I864 8484^1 ^07.

0005 8640(1,1) X8,X80,X80,X0
0006 I 6081^147 (V610.4)
0007 86^0(1'1) 76,70,70,70,06,00
0 0 06 8640 l1,1) 00X,78,6^,602,06^,0VX

o 71X4X1864 8484X6781608

0 0 0 9 ^8176(2,20)
00)0 2o 60X047(' 8484X1-781 8l 0476 1^171466 ')
0011 ^1^176(2,2) 88,X80'X8O,X0
0012 2 608X47 (2X.K6H.4)
0016 ^8176(2,2)76,70,70,7X,06.00
0 0 14 ^8176. (2,2) OOK,78,6^.602.06»<,00X

0 0171864 8484X. 06 1^7608486
00 1!)

o
8640(1'1) (8484lI)'1-1'0)

o 0171864 01X. 5157. 06 60. 016.

0016
o

^8176(2,2) (84X4(1)'1-1»k)
o 8640(1,3) X0IX

6087X4^ IV V02.5 706 14—488—13!27;17 84 66 002
4 0ti0,406,066-08îXX/6l : I

0017 X01X-4
001« 3 608X47(14)
NN, ) l4(I)»1-1'00IX)

BUPT



0020 »^I7^!-k,L> «Ü I I > , I-I
o ^^i,cui.L. i7N7iü>_k:
o

0021
0 0 22 
0023 
0024 
0025 
0026
0027

6 
0028 
0022

6 
0030 
0031 
0032 
0033
0 0 34

0 
6 
c 

0035
0 0 36
0 0 7

o
0 038

c

N7.7-cL>co-c^-Lo 
cssi-i./c^ 
cvi-i./cw 
c>--C7.^«cLi

V4(.O7!I I^I7IA^.e
I>0 I-4.7MI«

b 7<l>-N.

4N0-V«5>"?.5/
V^--V

I5I-L«<V3>
V < 7 > --^SO
XZ-^ÜN» i 7 >

7IPÜ»N^/^ l_l!EI 17117147,^

U>7 175 <^»6>
t> 7'Ntt^,47 < 1 NX, ' ^^77IU7Ü7L >> 

^Ü7.>- cnl_C <7,7N>I^1>

U>717^ <^,7>

0032

00^0

0041 
o 
c
6

0042
0043
0044 26
0 0 46
0 0 4^
0047 11
0048
0042
0060 12
0 0 61
0062
0 0 63
0064 13

7 2 02^^7 l4X, '7''5X>'281-6 281-80'-6X»'VI7674',6X*
"'281-80' ,3X, '281-0 2510'»5X,'00',6X,'00',4X,» 06'

10'»4X«'10*,4X,'05'«6X,'808 ')
^2176(2,8) X2, (7(1) ,1-1'4) ,680,2810,2810,00,00,06 

» 10,08,805
8 6 02^/17 ( IX,^8.2,6 6.3,461 I .4,26 6.3,610.3,666.3,610.

^266^264 8082071^161 82^6

00 10 6-1,3
60 70 (11,12,13,14),6
60^711^06
ckOO 8266(2428,0621,7,^01^,^862,4 ,748)
60 70 10
2/w4(2)--10.
2424(3)-I.
60 70 66
2424(2)-20.
2424 l1)-10.
2424(3)-10.
60 70 6?
2/^24 ( 1 ) -20 .

'7674' , 
,4X,' 16

'16,10,

2)

6X, 
' ,4X

6l)2724s1 IV V02.6 706 14-422-87
4^(),4(3tt)6l--02:^/6I r 1

0036 2424(2)-600.
0066 2/124(31-30.
0067 60 70 26
0068 14 2424(1)-600.
0062 2424(2)-2000.
0060 2424 (3)-100.
00t)1 60 70 26

0
0062 10 60^71006
0063 5702
0 0^4 6 00

13:27:17 2466 0 03

6027240 IV V02.6 ^06 14-422-87
4 6si0, ^60 066-02:0 0/6 1 I

13:27:33 2466 001
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0 003

0 0 0 4 
0 0 06
0 0 Ob

uI10 IO ml > 111) , —
6 78.874284 6028 67 I 700 I s01 I 17824718)
0

18 (,068-2.80. I I ) 60 70 I 1
18 l 628-2.80.12) 60 70 12
18(6282.80.13) 60 70 12

0 0 1 0 2--2424 ld)
0011 8488 048008 ( 2 * X i V , 082 I , s^O I!^1, ?424 )
0012 2424(6)-2
ViilZ 287026
0014 H 7728 I
0018 1 802^47(2X,'^00)810471 24608 ?',^)
001b 400887 2,04
0017 2 802^47(41)
OOIÜ 18(04.^8.'0') 5702 I
0020 7728 3
0021 3 8O2s-l47(' " s^OOb 245 : » , r)
0022 400827 4, 242
0 023 4 802^47(^-10.2)
0 0 24 2424 (3)-242
0028 287020
0026 12 ^2178(^*5)
092 l b 802247(' 0478 IOI7I488 8200478 '!')
0026 7V08 6,2424(1) ,2424(2) ,2424 (3)
0 0 28» 6 802047(2X,3812.4)
0030 5 7 02 2
0031 800

^027240 IV V02.8 76b 14-482-67 13!27:3tt 246b 001
461-10 , 400088-02:oo/8l:1

0001 5062007108 0480(7,00)0)
o 
0 04800884^4 88808^7888 08 02084^4 84 818 71242178
o 
o 

0002 010808100 7(0010)
0 0 03 28 48 10,10,18.12,02
0 0 04 000000 08,280,60'08,081,008,X80, 12,0880,28,70,012,70,78,080,V28

" 2510,2510,18,10, 10,00,00,08 »bl 8,60 8,72,42 0,02,42,70,002,042 
0005 85IO-O8^88O-OO<>V ( 1) "081
0 0 0b 2810-7 l^)- ( I.-00X) "X50"I2
0007 18-(7(I)-( 1-08)"880) "0 81
000b 10- (880-7 (1 ) ) "Ob I
000^ 10-7 (?)-X50"l2
0010 00-0880-7 l^)"7 l3)
0011 00-2 5" 12> (X80" 12-7 (^!) ) /70* ( I .-Q(^) "X80"0I2*880"7(3)
0012 08-(78/(00"70)- t 1.-08) "081 ) "880-178/ (00"70)-08I) "7 ( 1 ) -»-

78_"680"0880 
001 Z 65-8027 (00"00*00"00)
001^ 268-474^(00.00)
0018 287620
001b bOI)

81)27240 )^/ VO^.5 708 14-482-67 13!27r44 2468 001
^660,400088-08:00/8I : 1

0001 5022007108 048000 1 I00,X,7'0821,0010,8424)
0

0 0 02 006000 68,880.00,08,081'00X,X80. 12,6880,28,70,018,70,78,080,V28'
88Il),28I0.18,10» 10,00»00»08»08»008,72,420,02,42,76,002,042

0003 016808100 7(OOIO),O82I(OOIO)
0004 1)16805100 8424(6)
0008 284b 100,18,10.10.18,0)^
0 0 06 18lX. 88.10 .) 60 70 1
0 0 0b I 8 ( X . 8 b . 2 0 . ) 00 70 2
0010 I8tX.0b.b00.) 60 70 3
0 0)2 I8lX.I.b.2000.) 60 70 4
0014 8702 3
0018 1 18 ( X.6b.160*1 . ) 60 70 8
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M7^0 I ^.I^I I

OOSI 3 16lX.66»190^30.) 60 70 7
0023
0024 4 16 (X. 66.190-4-10 0. ) 60 70 8
0026
002 l 8 190-190^1
0028 16( 190.67.X) 60 70 6
0 0 3 0 60 7 0
0 031 6 19O-I9O-4-10.
0 0 32 16(190.6r.X) 60 70 6
0034 60 IO O
0036 7 I9O-19O-4-30.
0 0 36 16(190.67.X) 60 70 7
0 0 38 60 7 0
003c- 8 190-1904)00.
0 0 40 16 ( I90.6I.X) 60 70 8
0042 0 00971906

6
00 43 646l_ 0460(7,9019)

6
6 710491964 619171
6

tt 0 44 176(2,10) X, l 7(1),I-I*4) ,650,9810,0510,00,00,06,16,10,
" 10.08,808

0 0 4 6 1 0 600947 l1X,68.2.7 8.3,4611.4,268.3,610.3,866.3,610.3)
0046 16 (7 (3) .<,6. V98) 8709
0 048 987099
0 0 4^ 6 0l)

l- 097949 IV V02.5 708 14-499-87 13:27:4^ 9468 001

0 0 0 )
O 

0002

00 03
6 

0004
0 0 0 5

6
6 
c

0 0 06
0 0 0 ^
0 0 0 8

(, 
c

0 0 0 9
c 

0010

0 0 11 
0012
0 0 13
0014
0 0 1 3
0016

5089007198. 6869(73)

609909 68,880,00,07', 0.81,006, X80,19,065 0,95,70,019,70,7 8,680, V9 5 
" 9810,9810.16» 10,10.00,00,08 ,08,608,79,490.99,49,79,099,049,086 

98 46 99, 19,16. Is>, 1<>)

79-7 3/V95
99- ( 0.646. ^5"79-1^.77" 79""2-»-21.04" 79""3-7.51 "79""4) "0.54
19-3.-4-0.4 "79-2.4 "7 9" "2
19-19/8097 (2. )
19-I.5-0.7"79-^0.2"79"79
19-0.6166" (716 4 7.^1" 49 ) ""0.5/X50""0.5
49-490" tI.-»-0.2"79-1.2"79""2)
980-?." (09>70"49) / (3."19)

64660606 089IV476609
499-49/V95

0719- (8.44-49.4 3"7 9 4 7Ü.9"7 9""2-3 7.55"79""3) "499
0719- (8.7 5-32.54" 79 *8 3. 1 2 "7 9" "2-3 0.0 4"7 9" "3 ) " 499" 0.54
019-(0.4-4.tt"79)"499/1.41
O I 0- l-0.7> 0.4"79) "/OMI
0)9-0.40825" (0719 *70 "049) / (710-»-7 71" 49) ""0.5
919-1'19/ (X50""0.3)
049-49""(0.2-2.4"79)"499
0650-2.^ ( (009*771"0 49) " I 9-0 I 9" l 719*77i"49 ) )/(3."I9""2)
967090
9 710

796 14-499-87 13:27:55 9466 00169819^^ IV V02.5
^6,40 ,4071068-09 : 7171/8 1 : 1

0 0 0 1
6 
o 
o

0 0 02
0 0 o 3
0 0 0 «4

80 89 09 7 196 6 0 7 l X , V , 0 8 9 I , 00 I 71)

805907104 00^71^109 769716011 81 6691 4l 5187.

OI 718 08 1 00 7(9019) »0691 l 99 I 9 )
9640 19,99,16,10.10
(^9 9 00 06,850,60.06,681,006,X8N,19.0^50,95,70,019,70,78,680,V95 

" oc: . II-".. 1^.119,9^ ,I!6,118,808.78. LS.7. ^18 . 4 9.7 71,098,049
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700 14-477-87 13:27:59

0 ^U^ciIIl.N6 s)i^i Ettgftl-Il. 2 »l. 5157
0046 < 11 - c^5st-v < 1 > > / <cv»7v) >^L0«V»- 5O
0 0 0 7 7>^KI lLI-IXSU^I^-VIL, >/70*l1.-OU^!«X50»c>IP
0 0 08 VLk!1 <3> -üs?
0009

0
7>5»I <4)--V <3)

0 0 1 0 6L7UM>
0011 k^7Ii)

7077748 IV V02.5
4080,408000-07:88/01: I

7460 001

0001 5087007180 57^6(7.7,7,8,88,0,7)
0 88-87.708070007 807IL0 7718 007k0V087040 51 X84X)
0 880-87.708070001 0034 80718 (I8I7I40 880-0)
0 »<0-87.708070001 007087(s<0-0.1023) 18 18707V.l880,880>1)
0 00-00861804 7480001 007087l1<-00<-1024)

0002 018088108 7 (5) ,7 (8) ,7 l8) ,0 (8) , 7 l8,4)
0003 7(5)-0.
0004 17(7(3)"(7(2)-7(i)).67.0.) 60 70 10
0006 86-12
0 0 0 7 17 (7(3) .80.0.) 8Ü-80>1
0 0 09 707078
0010 io X8I8-7 (I )
0 0 11 80-7(3)
0012 88-(7(2) -7(1))/7(3)
0013 13 88 0-0
0 0 14 0400 707(X8I8,V.7,8)
0016 0400 007(X8I8,V,7,86,8,7)
0016 12 X0-0
0017 00-1024
0018 11 X-X8 18>880 <»80-».^ 0^80/1 024 .
00 19 8-00^80/1024.
0020 041.1, X074(X,8,V,7,7,8,I)
0021 041.1. »<014 (X,8/2. ,V.7,7,8,2)
0022 00 15 1-1,8
0023 7(1,4)-V(I)
0024 15 V ( I )-7(I,2)
0026 041.1. XO7 4 (X-»8/2. ,8/2. ,V,7,7,8,2)
0026 0-0.
002 ? 00 30 1-1,8
0028 30 0-0>0 t I) ^405(7 (I,2)-7 ( I, 1) )/15.
0029 17 10.07.7» (4) ) 60 70 40
0031 17(00.00.1) 60 70 50
0 0 33 00-00/2
0034 00 31 1-1,8
0035 31 V(I)-7d,4)
0036 60 70 11
0037 50 80-11
0038 077088
0 0 39 40 K0--K0*l>0
0040 00 80 1-1,8
0041 80 Vl 1)-7(I«L>
0 0 42 17(^0.70.1024) 60 70 60
0044 17 (0.07.7(4)/50.) 60 70 70
0046 (.0-8180 (1.0,1024-K0)
0 047 60 70 11
0048 70 00-8180(2^00,1024-^0)
0049 60 70 11
0050 60 0400 707(X>8,7(1,2),7,8)
0061 88-10.-4006(70047(00))/4006(2.)
0052 0400 007(X>8,7 ( 1,2) ,7,88,8,7)
0053 17(7(5).87.0.) 707878
0055 880-880>I
0 0 56 17(880.80.88) 60 70 12
0058 17(485lX>8-7(2)).00.1.0-6) 707078
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0 0 62 
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0064
0 0 6b

f^^C-0
Xk'l

00 70 12

IV IUL 14-4^-67 13!2v:07 ^46k^ 001

000 1 bU6KMj7I^ k<074lX,»-i,V^>7^,I^0)
0 I^7l?^9I : X--X-I^I7I4^^-^46Ul..V-V (X) -1^1714^.^-01^
0 Nbl^I : 7 ( . , ls^0)-V tX-»-^) ri^M-1 5^0 2
6 /WX : 5,7!.,3>

0002
0 0 03 
0 0 04
000b 1

01^57^810^ V ,5 ün ,7 m,3> 
507 <x, V7 ! I, I7!O> ,^>

00 I 1-7,^
7 <I,3> -X < I > ^0«7 < I, ITM» /2.

0006
000 /
0006
0009 2

507 <X>7I/2. ,7 ! I ,3> ,5,77,
00 I-!,!-<
7!I.I^0>-7!I,I^0>>2.«5 II>
7!I,3>--V<I>^7,«5<I>/L.

0010 
0011 
0012
0013 3

c/^OI. 507 <X>^/L. , 7 i 7,3> »7
00 3 I-7,N
7 < I , I^0> -7 ! I « I7IO> >2.«5 < I >
7 <I,3> -V <I> >^«5 <I>

0014
001b
0016
0017 4

OÜOO 507 !X-^»,7 k I ,3> ,7 ,7I>
00 4 I--I.7I
7 ! I , I«0> --7 < I , I7IO> *5 < I>
7 k I , I^IO> -7»»7 ! I , I^0> /6«>V < I >

0016
0019

s757O57I 
500
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4MXL 8
880684IMI L6U08I (88)

psniru siuiiul rsAimului âs pornire s UZ în oonâihii slsoirios 
Zi msosnios âsie, ou iixsrss issorului sps^tzisl si oursniului 

sisiorio în sxs y 

0: 88l "lI",X,"l8»,82,"vl",8I,"I8l.368",84,"VI'I'.I8'',8I0,"1'8'r4 0",8IIs-
1: 4^S;50->890;2ls890-»891;88l "81",892,"831 3Y",H9;63L "6l»s-
2: Ml "1X8", 875, "81.1", 876 s-
9: 638 "OV">-
4: (7-> 6)»2S^X;I»85;I8 875--I;63S "1X8"s-
5: I? 876-1;638 "LW"s-
6: 867->877;868->878;869-»879;870-»880; 386 2;.5-»86;2-»89;688 "8X»s-
7: 81/2-,-X-»X;I->5.5-»86;I-»89;638 "8X»s-
8: I»/'. 5-»86; 638 "88" s-
9: 8I/2-i-X-»X;c!86 2 ; 1/6 ^86 ;2-»89 ;638 "88"I-

10: 638 "0V";I8 85-/ 84 ;85»I->85 ;610»V» s-
II: 8-»6;I8 875--I;638 "368"s-
12: l->85;18 876-1;658 "M8"s-
I): "V";I§ 82>X;6'I'O 6l-
14: I? 8I0-8Z5 ;V38 "3I86808I3U'';3l8s-
15: V38 »80VI, l 81841,?"^
16: 3l?I-
17: 2^82;88l "VX'> ,81, "I8l.368" ,84, "lX?" ,875,"I'I-1'" ,876;6lv 6 >-
18: "88"; 658 "8"^-
19: ((8^6)-^8-»4->87)-»-S-)-Xl-
20: 8^81^-84 ;4-»-I-»4; 18 28>4-8;6l0 -1-0^
21: 1-^^^-
22: 80-»-86887-86898X->80k-
2): 8X-986898X-i-2868878I,6 2->8X^-
24: (((4->-I->L)^7-^6)->.8->'87)-^8->X;I8 4<8;61'0 -2 s-
25: 88ll-
26: "8" ;( (I!5I-Ii8)/Iî^I^856lî55)/Iî^0 -»8121-
27: (897850-89)/849»871897854^-819 s-
28: 849->814;810-»815s-
29: Mls-
90: "6l" ;2is892 -»899;899/89I^895 ; .05->896;. 65-»897; .28-» 898;I880-»899^-
91: .2-»840;400->84I;.7-»842;460^849;250O-»844;88l "lk",845s-
92: 895/89I845-»846;Ml "18",847; 1-898 ^-872s-
99: 89S»84O-898840->856;899/84084I-»857;I-842-»87I s-
94: Wls-

BUPT



16? -

99: «OV» ;X/K91->O94;O10/K99-^H99;1-O99^H74^-
96: I? IîZ9<.9;.6*2.MZ9^Iî4S;2.M46/NZ9->Iî9S;6r0 "40",-
97: I§ K99<.6;I.68-2irZ9/9->N4S;-2Iî46/9Iî99-^KZ2;6r0 "40"^-
98: I.2->K48;0->k92;6r0 "40"^-
99: ''40" ;I? H99<.9;I^46->H49;0->I199;61'O "Ik"s-
40: 10Iî46k74->Iî49;-100Iî461-2Iî74/H99-»Iî99;610 "I?"> - '
41: "I?";!? K99<.99;kî47-»lî90;0->lî94;<r'ro "0"^-
42: 20kî74(kî47-1)-»-1-»ir90;-200Iî74(k47-1)Iî46/Iî99->K94;S1?0 "0">-
49: "O'';2(Iî48^44k49)/9kî90-»Iî91^
44: 2((O92-t-Iî44O99)O90-<Iî4S-^kî44Iî49)kî94)/9ir901>2--.ir99l-
49: 699-Iî91î10^Iî60;Iî96lî90-»-(Iî97Iî90-Iî9)/ir49^71Iî97kî94E1Iî10->kr6lI-
46: <(Iî6042-i.Iî6l42)->.Iî66;LM (Iî6l/Iî60) K69
47: 180611/is->H98;k98-i-kî69-»K64;1S0-,-Iî64^Iî69^ ' '
48: 666005 664->667;666310 664->668^-
49: (O97-672/698)691-(697-1/k9S)68-»-kr9M96699/k4O->662l-
90: 662003 698-> 669 ;6623I0 698->670^-
91: 69-671697690^679^-
92: 65?^-
99: "4M" ;30I--1,1,-1,1;4X2 0,0, . 1, .1;?80 >-
94: 681'^
99: "VLM IIIII 1^1,8"
96: WL „ xi n> VX";1'VI>^
97: Mr 9?I-r Iî92,H99,Iî49,N47,kî1;^X? "
98: 17? " W 201,1'4 M"I-
99: 1M xgi § xgi Z(Z VIM24";1Xr ;3I?^-
60: M "ILIL ?3I 3V ?5I 0 vv 00. OO";rXI>I-
61: M lO^I-l 11.z;?XI> X,H8,Iî9,kî10,Iî11,kî91,Iî79,kr60,kî6l,ir62
62:
69: "306" ;M1? 10xi-r X,68,69,610,611,691,679,660,66l,662s-
64: 6Lîl-
69: "M3";?I,1' K67,lî68
66: ttlE
67: LM^-

I!116
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LMXL 9
KKOMLMi KiMor (M)

0: KM " K3" , K2," X3V" , K4, "X30" , KZ,0VK2" , KZ, ML" ,KZ6," M', K6s-
I: LM "KOMI-»- ?",L;IL 2--0;0L0 2; ÜLO -i-2s-
2: 3LO 2s-
Z: LM "LM",K8,"LM",K10;2lsK8->k8;21lK10-»K10s-
4: Kill "rK0",K9,"0I",KZ1,"0c!",KZZ,-"r3I3",Ss-
Z: K9K8-»K7;K1O/K8-> K11>-
6: K11/K7^K1;K4(1-KZ)->K16>-
7: KM "IXK?" ,K42,"?M?" ,K4Z s-
8: IL K42--1;03L "IM>"s-
9: IL K4Z-1;O3L "^XL"s-

10: KM "vr",K2Os­
ii: O-»Xs-
12: "I" ;KiX-^K0;XXKi/2 ->KZ2s-
1Z: IL K0-.Z4;1^0;0r0 -^2s-
14: .Z->-2I.08K0-I9Z.1K01-2-»-642..iKO4Z-7l6.4K0>4-»0s- - -
1Z: KZZO->Os-
16: IL KO>.Z4;0->K1Z;Or0 -»-2s-
17: 21.08-Z86,2K0-»-1926.ZK0K0-286Z.6K0fZ->K1Zs-
18: KZZK1Z-^K1Zs-
19: "K" ;2(0->-K6K1)/Z->K12;K12^2->K19l-
20: K12KZ1/K-»L;2SK1ZKZ1/Z-»K2Zs-
21: (LKZ)1-2-»K14;(LK)s2->K1Z;M-K14-*K17s-
22: IK KZI-l-.OroovL"^
2Z: 2(-1)sKi3 2KZ^(K1Z-K19)-^W-^K14-S-Xs-
24: X/(K171-2-^4K19KZKZ)->X;KZK12VX-^Xs-
2Z: ^(LK-'M-^MIr^KJKZää^X) ^>Ki8s-
26: KZX4K2ZK1/K11-2(K1ZK1/K11)K18/Z-»K22s-
27: KZXK21K22^K22s-
28: K22/((K2i.*K18)NZ-KZK12K2i.K18)-»K22s-
29: 01'0 "0"s-
ZO: "M" ;KZ^S/V(LS-»-K14)-»Xs-
II: KJKf-ZK2ZK1/ (LS-.-K14 )l-1.ZK11^K22s-
Z2: ^(W-XX)-»K21;NKZKJ^-XX) ->K18s-
)Z: "0";X/KZ-^K29;-7K22/K21-»K24k-
94: K21-»-Kl6K18/K9->K2Zs-
ZZ:(K21-K2Z)/K16->K28;K21-K4K28-»K9O s-
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165 -

96: 82828-I-824-80X -» 826;82829-I-822-I-82180 -»8271-
97: (8989482981/811-X822)/818-»8941- .
98: 824»8l6894/89»-8941-
99: 890-1-896894899 ;>5( 826^2-1-82742) -»8991-
40: I? 842-0;670 »9 s-
41r 6147 6X8 4.0,116X8 7.4,6X8 7.2 >-
42, 7X8 X,X,821,828,829,4,890,826,827,895,825,80,8921-
49: 16 849-1;638 "883"I-
44: 16 87-X;670 "76«1-
49: 16 81-0; 670 "8"s-
46: 0->81;670 "6"s-
47: »rx.. ;ix x^820>87;87-»X;670 "I"1-
46: 820»X-»X;670 "I"1-
49: 670 "8",-
50: "7X8" ;M7 "83 X3V X30 8288 7L4 76 780 83I3";7X81-
51: 6I47 46X8 5.9,96X8 4.0,8X8 5.2;7X8 .82,84,89,89,86,896,89,8 1-
52: 7X81-
59: 7X8 "OLIM 0M4"s-
54: 61L7 26X8 9.2-.7X8 88,810 s-
55: 7X8 s-
56: M "7 8310 8318 138 130 13 18 W 80 M" 1-
57: 7X81-
58: 3781-
59; "8318 OM64 7874" ;7X8 I-
60 : 8871-
61: "4X8";368 0,60,0,2.tz;4X8 0,0,5, .2;8861-
62: 8871-
69: "883";X/820 849;687 845,8991-
64: 8871-
65: "8"; 8881-

8107
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4WX4 10
220024MI, 20MI22 (M)

0: rvl- 2;18I- 4;rSl, 5; IM 6^- ' '
I: MD "I-I",2I;V32"V4M"," X"," V'I-
2: 227 "X7",2(24-1-50); 12 21,3 15;2(24^28)-250^>-22;ä 2,-
5: V32 ;2II1 "7?" , 2( 24-I-5I) ;V32 ;4^-I-»4;â -II-
4: I»S-»v!-
5: N( 2L->-28)-> 6; rr(2S-i-Z0)->X;K(2L-I-Z2)-» Xl-
ör 2(28-i-29)->25;2( 22-^51) -»24;2(2L-i-55)->25I-
7: (X-X) (0-7) (O-X)->2)-
8: ((X-X)85-( 0-X)24-i-( 0-X)25 )/2 ->29 >-
S: -((XX-W)25-(00-W)84-i-(00-XX)85)/2-*8I0l-

10: ((X-V )XX25-( 0-X) 0X24-i-( 0-X)0X25 )/2 211 >-
II- I? L-I;070 -I-2I-
12: 29->26;210-»27;2II-^88;ä2 6 >-
15: I? S-4-I;ä 4 I-
14: (29-1-212)/2-»261-
15: (NI0-,.k1Z)/2-»Iî7l-
16: (IîIIE4)/2 ^I^8; ÖrO ->-2i-
17: IîI2-*N6;IîIZ-*kî7;KI4-»WI-
18: 0-^KIZI-
19- 266X-<-Iî7-^Iîl6;2irec!^k7->IîI7I-
20: k9-»KI2;6I0-»IîI9;iriI^NI4I-
21: II? riZ^-Iîv^ 0;M0 ^-21-
22: k6(XXX-00c!)/Z-,-N7(XX-00)/2-i-ir8(X-0)^IîI8-»IîI3;c;r0 -^1Si- -
2Z: ir iro>o;8ro II- '
24: ((kîI5-»-Iî0)/r2^IîI9)0-^Iî20l-
25: ((iri5-»-Iî0)/N2->iri9)c!^Iî20I-
26: 2ls(Iî20-I^ 820)->Iî20l-
27: 21s(XIîI9-Mi (MI9))-»N2I>-
28: ((2lsri9->r22)Iî22->IîI9)kî22->ir22I-
29: (N4IîI9-2N6)/222 ^-2;(Iî5iri9-2N6)/kî22^ r25;8I^ N20-»N26I-
ZO: ri6(00S r2I-»N29)/IîI9-^2(3I^ kî2I->kî28)-kîI7(003 K20-»lî27)/ 

ri9-r25k26--825I-
ZI: kl6r28/ri9-XK29-KI7r26/ri9-i-r25!r27-> Iî241-
52: ?1O 1-1-215-^24-1-29-»21-
ZZ: 225»22->22 I-
54: 224»2( 2-1-21-80.1-1) ->2( 2-1-2I-20-1-I) I-
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19: I? 619*60/61;619*1->619;010 -14 s-
16: 16 6/4-1;310-125
Z7: IM "II 411 M OII 4664 U 0014^";1X65
18: IM? IM 1.0,661 11.1;1X6 0 7,»613/(112-» US) HIS; (H1-* H7)- 

(rîo->Ir6)-^-1-^L;4^I19I-
19: 61812 ^6(12*24*261) ;0 -»6( 11*24*261)5
40: "6";16 (2*1-* 2) >6-1; 310 "0"5
41: 661 2*60,26(24*2*29->0)/62->60,26(6*0)/62-»6(6*0);166 15
42: >5(6060*6(6*0)12)->X;XX*6(12*24*261)^6(12*24*261)5
41: X*6(11*24*261)*6(11*24*261)5
44: 4111 463 (6(6*0)/60)*X5
42: 16 60>0;I6 6(6*0)< o;18o-X-*Xl-
46: I? 60<0;I6 6(6*0)<.0;180*X-»X!-
47: 16 60<.0;I6 6(6*O)>O;16O-X*X5
48: 6M 6XV 1.0,4661 11.1;1X6 2,60,6(6*0),X,X5
49: 010 "6"!-
90: "0" ; 12*24*261*6; 29*24-10 5
21: 566-166; 5( 6( 0*1 )12*6( 0*2*61 )12)*629; 6( 6*1) -621*6( 6*1 )5
22: O*X;31?5
91: 10061S/622-»2;6?^1 6XV 7.1;1X? 2 6
24: 16 61>X;I*X*X;100>5(6(0*X)l2*6(0*61*X*1)42)/622--2;6kL1 6XV 7.1; 

1X6 2;310 *05
22: 1X6 ;3166
16: 1X6 "V46.6610.-",665
27: 5(6612-62212)->2;1X6 "662.V86.,26
98: 1002/66->2; 1X6 "03614 !L-",26
99: 6(6*1)/629 ->2;1X6 "30461-",25
60:3IW 6

6180
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